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L1 NOI PAU

Kinh thua Quy vi dai biéu,

Thay mdt Ban Giam hiéu trudng Bai hoc Bach Khoa - Pai hoc Quéc gia Tp. HCM, chung téi rat vui miing chao dén quy
vi dai biéu, céc nha nghién clu trong va ngoai nudc, cac cd quan truyén théng dé dén tham du héi nghi khoa hoc va
cobng nghé 1an thir 16 cha trudng Pai hoc Bach Khoa dudc té chifc tai Thanh phd HG6 Chi Minh trong ngay hém nay -
15/10/20109.

Thua quy vi dai biéu, trdi qua gan 62 nam xay dung va phat trién, dén nay trudng DPai hoc Bach Khoa d& co nhiéu
thanh tuu dang tu hao trong linh vic dao tao, nghién ctiu va chuyén giao céng nghé & phia Nam, déng thdi 1a trudng
dai hoc tré trung ndng déng trong tu duy va hanh déng. Bé cé dudc nhitng thanh tich nhu vay, nha trudng da luén
luén theo dudi va cé gdng hoan thanh st mang clia minh 1a cung cap ngudn nhan Iuc va dich vu khoa hoc c6ng nghé
chat lugng cao ciing nhu thuc hién trach nhiém xa hdi va phuc vu céng déng cho muc tiéu céng nghiép hda va hién
dai hoa dat nudc. Trén cd sd st mang nay, rat nhiéu muc tiéu phan dau da dudc dé ra nham dam bao cho cac hoat
déng khoa hoc cédng nghé sé& mang lai cac Igi ich thiét thuc, dap (ing t6t nhat cho nhu cau x& hdi. PEé tirng budc hién
thuc hoa diéu nay, trudng Bai hoc Bach Khoa da va dang phan dau dé trd thanh mét trudng dai hoc sang tao, tién
phong va chti ddéng hdi nhap quéc té vdi cadc muc tiéu chién ludec quan tri hiéu qua cac nguén nhan luc, thu hit va dai
ngd can bd vién chifc cé chat lugng cao, xudt sdc trong dao dao va xuat sac trong khoa hoc - céng nghé. Véi phuong
cham nay, trong thdi gian gan day, cac nguén luc tai chinh (t&r ngan sach nha nudc dén cac du an hop tac) chd yéu
dudc nha trudng tap trung dau tu vao viéc xay dung va nang cap cac phong thi nghiém trong diém, phat trién cac
nhom nghién ciu manh, dao tao ddi ngll nhan su, xay dung cd sa dif liéu chung va cai tién cac quy trinh quan ly hoat
déng khoa hoc céng nghé. Thanh tuu thu dudc tir qua trinh dau tu lién tuc, cé dinh hudng va cé chiéu sau do chinh
Ia cac k&t qua nghién cliu khoa hoc cé chét lugng cao dudc cdng déng quéc té cdng nhan, cac hudng nghién cliu da
dang, bdm sat cac nhu ciu cla xa hdi, cac sdn pham cdng nghé phong ph, cé kha nang chuyén giao cho cac doanh
nghiép va dap (ing nhu cdu cla x& hoi.

Viéc t6 chifc cac hdi nghi khoa hoc cling nam trong cac chién ludc dé thuc hién sif mang da néu ra & trén. Qua cac hoi
nghi nay, vdi su tham gia clia cac nha khoa hoc trong va ngoai nudc cling nhu cac doanh nghiép sé 1a mot co hoi tot
dé nha trudng co thé téng két, danh gid, hoach dinh cac huéng nghién cltu thich hgp, cling nhu quang ba hinh anh,
nang luc va phé bién cac két qua nghién clfu khoa hoc dén véi cdng déng. V4i tinh than nay trong suét qua trinh phat
trién cia minh, Trudng Pai hoc Bach Khoa da thudng xuyén t6 chifc cac hdi nghi khoa hoc va céng nghé theo dinh ky
2 nam mot 1an. Dén thdi diém hién tai, hdi nghi nay da dudc dién ra dudc 15 1an va 1an nay 1a 1an thi 16.

Hoi nghi khoa hoc cdng nghé 1an thit 16 nay dién ra hdm nay 15/10/2019. Bén vdéi hdi nghi nay, bén canh su hién
dién dbéng du clia cac nha khoa hoc tir cac trudng dai hoc, vién nghién cltu trong nudc, con ¢ su tham du ctia nhiéu
nha khoa hoc dén tur cac nudc Dong Nam A, Anh, Uc, Phap, Nhat, Han Quéc v.v. Téng s6 bai bao dudc chap nhan ding
trong ky yéu ctia hdi nghi 13 684 bai. Ngoai ra, cac bao cdo dién hinh cltia cac chuyén gia cé nhiéu uy tin tu trudng dai
hoc va cd quan quan ly Nha nudc véi cac dé tai cé ndi dung tdng quan vé tinh hinh va cac dinh huéng nghién cttu mdi
trong cdc Iinh vuc vé thanh phé théng minh va néng nghiép thdng minh cling dudc trdn trong mdi thuyét trinh tai
héi nghi. Trong hdi nghi 1&n nay, cac linh vuc nghién cliu cling dudc trdi réng hon va phong phi han, thé hién qua con
s6 74 phan ban tr 11 khoa chuy&n nganh cda trudng va mot phong thi nghiém trong diém cap quéc gia. Ngoai 22
phan ban trong nudc nhu VAat ly Ky thudt, Khoa hoc May tinh, Tai nguyén Trai dat, Nang lugng bén vitng, Cong nghé
va Phat trién bén virng v.v., con cé 52 phan ban quéc t& nhu Co - Bién tif va Robot, Logistics va Chudi cung (ng, Vat
lidu Nang ludng & Ung dung, Vi mach va Hé théng, K§ thuat Diéu khién va Tu dong hda, Hai nghi quéc té ACOMP, Ning
lugng va Tai nguyén Trai Bat cho phat trién bén viing .v.v. Trong khudn khd chudng trinh cia hdi nghi, con cé su két
hdp véi viéc t6 chirc trién I3m dé cac ca nhan, doanh nghiép va cac don vi trong va ngoai trudng co thé trung bay cac
sdn pham cla thanh tuu nghién clfu méi nhat clia minh trong thdi gian gan day.

Dé co budi héi nghi dién ra nhu ngay hém nay, chiing t6i d& nhan dudc rat nhiéu su ddng gop tif cac tac gia, cac nha
khoa hoc cho céng tac phan bién, bién tap cac bai bao cling nhu cac don vi tai trg da hé trg kinh phi t6 chic hdi nghi.
Thay mat ban t6 chtic, chiing t6i muén guii I8i cdm on chan thanh dén tat ca quy vi vi su gitp a8 tan tinh nay.

Sau cling, chiing téi kinh chic héi nghi dién ra thanh cdng t6t dep. Hy vong quy dai biéu sé& g&t hai dudc nhiéu diéu
tha vi va bé ich trong hdi nghi khoa hoc céng nghé 1an nay. Kinh chic quy vi dai biéu déi dao stc khée, hanh phiic va
nhiéu thanh dat.

PGS. TS. Mai Thanh Phong
HIEU TRUGNG
TRUGNG DAI HOC BACH KHOA TP. HCM



PREFACE

Dear distinguished Guests, Ladies and Gentlemen,

On behalf of the Rectorate Board of Ho Chi Minh City University of Technology - Vietnam University - Ho Chi Minh
City, we are very pleased to welcome all the distinguished guests, domestic and international researchers, and media
organizations to The 16th Scientific Conference of Ho Chi Minh City University of Technology held in Ho Chi Minh City
today - October 15, 2019.

Ladies and gentlemen, for nearly 62 years of construction and development, Ho Chi Minh City University of
Technology has achieved much proud success in training, scientific research, and technology transfer in Southern
Vietnam as a young and active university in thinking and action. To obtain those achievements, we have persistently
pursued and fulfilled our mission to provide high quality human resources and scientific and technological services
as well as perform our responsibility to the society and serve the community for the purpose of industrialization
and modernization of our country. From this elevated assignment, many targets have been set to ensure that all
scientific and technological activities will bring practical benefits, meeting the social demands. To gradually realize
this expectation, Ho Chi Minh City University of Technology has been striving to become one creative, pioneering,
and proactive university to the international integration with the strategic goals of effectively managing human
resources, attracting and treating high-quality officials and employees, excellence in training and excellence in
scientific and technological research. This is the reason why all the financial resources from the state budget as well
as the joint projects are largely focused on investing in the establishing and upgrading key laboratories, developing
excellence research groups, training human resources, building a common database, and improving management
processes of science and technology activities. The obtained achievements from the process of continuous, oriented
and in-depth investment are those the results of high-quality scientific research are recognized by the international
community; the research directions are diverse and closely follow the needs of the society; and technological
products are rich and transferable to businesses and meet the needs of society.

The organization of scientific conferences is also a part of the strategies for carrying out the mission outlined above.
Through these conferences, the participation of domestic and foreign scientists as well as businesses will offer a
good opportunity for our university to review, evaluate, and plan the appropriate research directions, as well as
promote the image, capacity, and dissemination of scientific research results to the community. With this spirit
throughout its development, Ho Chi Minh City University of Technology regularly organizes scientific conferences
every two years. So far, the conference has been held 15 times and this time is the 16th time.

This 16th scientific conference takes place today 15th October, 2019. Participating to this conference, in addition
to the presence of scientists from universities and research institutes in the country, there are also many scientists
from Southeast Asia and the UK, Australia, France, Japan, Korea, etc. The total number of accepted articles published
in this conference proceedings is 684. In addition, key note speeches from prestigious experts from universities and
State management agencies with topics of overview of the situation and new research orientations in different fields
of Smart Cities and Smart Agriculture are also delivered at this conference. In this conference, the research fields are
also more widespread and diversified, showing by the number of 74 divisions from 11 faculties of the university and
one national key laboratory. In addition to 22 domestic divisions such as the Engineering physics, Computer science,
Earth resources, Sustainable energy, Technology and Sustainable development, etc., there are also 52 international
divisions such as Mechatronics and Robot, Logistics & Supply chain, Energy Materials and Application, Integrated
circuits and Systems, Control engineering and Automation, Advanced computing and Applications, Earth resources
and Sustainable energy, etc. During the conference, an exhibition of scientific and technological achievements will
be also organized to allow all individual, faculties, centers in the university as well as other companies to introduce
their latest research products in the recent years.

In order to organize the conference today, we have received much contribution from many authors and scientists
for reviewing and editing all papers as well as sponsors for supporting and funding the conference. On behalf of the
organizing committee, we would like to express our sincere thanks to all of you for this dedicated help.

Finally, we wish the conference a great success. We hope the delegates will gain many interesting and useful things
in this conference. We wish you all good health, happiness, and great success.

Assoc. Prof. Dr. Mai Thanh Phong
Rector
Ho Chi Minh City University of Technology
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KHOA CO KHI

(FACULTY OF MECHANICAL ENGINEERING)

PHAN BAN: CO PIEN TU VA ROBOT
(SESSION: MECHATRONICS AND ROBOTICYS)

DESIGN OF REAL-TIME CONTROLLER IN THE INDUSTRY
Thinh Quang Truong, Anh Son Tran and Ha Quang Thinh Ngo

RESEARCH ON DESIGNING THE CONTROL SYSTEM OF 3D PRINTERS BASED
ON DLP TECHNOLOGY

Vo Tuyen, Nguyen Hoang Hiep, Nguyen Tan Ken

RESEARCH ON DESIGNING THE CONTROL SYSTEM OF 3D PRINTERS BASED
ON FDM TECHNOLOGY BY USING MODULARITY DESIGN METHOD

Le Khanh Dien, Nguyen Hoang Hiep, Nguyen Thanh Nam

NON-CONTACT CONTROL OF AN AXIALLY MOVING BEAM BY VARYING
TENSION FORCE

Nguyen Hoang Giang, Nguyen Quoc Chi

DESIGN AND CONTROL OF THE AUTOMATIC TENSION MEASUREMENT
SYSTEM APPLYING IN THE TEXTILE ENGINEERING

Pham Nguyen Dang Khoa, Mai Huong Bui, Tuong Quan Vo

A STUDY ON DESIGN AND CONTROL OF THE REID VAPOUR PRESSURE
SYSTEM FOR CONDENSATE

Thuy Duy Truong, Tuong Quan Vo

A STUDY ON DESIGN AND CONTROL OF THE HOME HYDROPONICS SYSTEM
Minh Tuan Tran, Tran Thanh Cong Vu, Tuong Quan Vo

THE DESIGN AND CONTROL OF A FISH ROBOT ACTUATED BY WIRING
SYSTEM

Xuan Quyen Do, Tran Thanh Cong Vu, Tuong Quan Vo

A STUDY ON DESIGN AND CONTROL OF THE AUTOMATIC JUICE SPRAY
DRYING SYSTEM
Duy Thai Pham, Tran Thanh Cong Vu, Tuong Quan Vo

DESIGN AND CONTROL OF THE AUTOMATIC SHRIMP WEIGHTING AND
PACKING SYSTEM
Ha Xuan Vu, Vu Tran Thanh Cong, Vo Tuong Quan
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PHAN BAN: CO HOC MAY
(SESSION: MECHANICS OF MACHINES)

EXPERIMENTAL RESEARCH EFFECTS OF TECHNOLOGY PARAMETERS ON
THE TENSILE STRENGTH OF THE BAMBOO PARTICLE BOARD BILLET
Nguyen Dinh Chien, Le Khanh Dien, Nguyen Thanh Nam

OPTIMIZE LIFT OF A FLEXIBLE NANO AIR VEHICLE BASED ON ANALYSING
OF BENDING AND TWISTING RESONANCES
Le Anh Doan, Thanh Nghi Ngo, Phuoc Vinh Dang

NGHIEN CUU ANH HUONG THONG SO CONG NGHE DPEN BIEN PQ RUNG
PONG VOI CAC DANG QUY HOACH THU'C NGHIEM BAC 2 KHAC NHAU
Nguyén Hitu Loc, Nguyén Phuéc Hung

DYNAMIC RESEARCH OF SCOOPING PROCESS ON THE SIDE DUMP BUCKET
LOADER MCV E500-1 FOR TUNNEL CONSTRUCTION BY THE DRILL AND
BLAST METHOD

Huy Ta Van, Dat Chu Van

OPTIMAL DESIGN PARAMETERS FOR 3-RRR COMPLIANT PARALLEL
MECHANISMS WITH MAXIMAL STIFFNESS PROPERTY
Pham Minh Tuan

DESIGN OF FEED PELLETING MACHINE 25 TONS/HOURS
Pham Quang Trung, Tran Mai Bao Chuong

DESIGN DEVELOPMENT OF THE BALL AJUSTED ARTIFICIAL SPINE DISC
Nguyén Trong Pul, Lé Nhyt Linh, Trin Ptc Toan, VS Binh Thai, T6 Ngoc Gidé Na,
Huynh Thién Tuong, Nguyén Vin Tung, Trin Minh TAm, Truong Van Tién, Phan Chu Tan,
Trinh Qudc Hung, Nguyén Tan Khanh, Tran Nguyén Duy Phuong, Vy Biic Kiém

RESEARCH ON OPTIMIZING THE TECHNOLOGICAL PARAMETERS BY THE
REGRESSION EQUATION OF DIMENSIONAL ERROR IN DEPTH ORIENTATION
WHEN MANUFACTURING SHEET MATERIAL BY HOT SPIF PROCESS

Nguyen Tan Hung, Khuc Lam Dong, Nguyen Thanh Nam

DESIGN AND CONTROL OF THE AUTOMATIC SHRIMP WEIGHTING AND
PACKING SYSTEM
Ha Xuan Vu, Vu Tran Thanh Cong, Vo Tuong Quan

DEVELOPMENT OF VIETNAMESE BANANA LEAF CAKE MAKER MACHINE
Vo Nhu Thanh, Vo Minh Nhat

DAMPING SYSTEM FOR TOOL HOLDER OF TURNING PROCESS
Pham Son Minh, Nguyen Quang Thu, Vu Ba Puc, Pang Thanh Tam, Nguyen Quoc Cuong,
Nguyen Truong Giang, Tran Anh Son

STUDY ON THE EFFECT OF LOADING STRESS ON FLEXURAL FATIGUE
STRENGTH OF INJECTION MOLDING PRODUCT
Pham Son Minh, Tran Ngoc Thien
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INFLUENCE OF LAYER PARAMETERS IN 3D PRINTING FDM PROCESS ON
TENSILE STRENGTH OF PRODUCT

Nguyen Vinh Du, Trinh Thai Xiem, Pham Son Minh, Nguyen Trong Huynh, Tran Anh Son

PHAN BAN: KY THUAT CHE TAO
(SESSION: MANUFACTURING ENGINEERING)

DESIGN OF THE ADJUSTED ARTIFICIAL SPINE DISC
Phan Chu Tan, Poan Huy Hoang, Trinh Quc Hung, Nguyén Tan Khanh, Trin Nguyén Duy
Phuong, Duong Bao Chiéu, Nguyén Vin Tung, Tran Minh Tam

THIET KE HE THONG DINH VI VA ON PINH HQP SO TRONG PHAU THUAT SQ
NAO
Tran Hai Nam, Banh Qudc Nguyén, Tran Anh Son

EXPERIMENTAL RESEARCH EFFECTS OF TECHNOLOGY PARAMETERS ON
THE TENSILE STRENGTH OF THE BAMBOO PARTICLE BOARD BILLET

Nguyen Hoang Hiep, Nguyen Van Thanh, Nguyen Thanh Nam

RESEARCH ON OPTIMIZING THE TECHNOLOGICAL PARAMETERS BY THE
REGRESSION EQUATION OF DIMENSIONAL ERROR IN RADIAL
ORIENTATION WHEN MANUFACTURING SHEET MATERIAL BY HOT SPIF
PROCESS

Nguyen Hoang Hiep, Nguyen Tan Hung, Hoang Duc Lien

DESIGN OF THE ADJUSTED ARTIFICIAL SHOULDER JOINT
Nguyén Vin Tung, Tré,n Minh Tam, Duong Bao Chiéu, Nguyén Tén Khénh, Trin Nguyén
Duy Phuong, Trinh Quoc Hung, Phan Chu Tan, Poan Huy Hoang

OPTIMIZING THE CONTROLLING MOTOR PARAMETERS IN OPERATING
THE STACKER CRANE OF THE AUTOMATED WAREHOUSE

Nguyen Duc Thinh, Banh Quoc Nguyen

DESIGN DEVELOPMENT OF THE BONE STRUCTURE OF THE ADJUSTED
ARTIFICIAL SPINAL DISC

Phan Chu Tan, Poan Huy Hoang, Nguyén Trong Pul, Lé Nhyt Linh, Nguyén Van Tung,
Tran Minh Tam, Trinh Qubc Hung, Nguyén Tan Khanh, Tran Nguyén Duy Phuong

RESEARCH AND MANUFACTURING THE MOLDING MACHINE IN MEDICAL
Anh Son Tran, Ha Quang Thinh Ngo

INVESTIGATION THE EFFECT OF TOOLPATH STRATEGIES ON CUTTING
FORCE DURING POCKET MILLING

Pham Son Minh, Huynh Do Song Toan, Vo Thanh Toan, Bui Chan Thanh

DESIGN AND MANUFACTURING OF A NON-STANDARD CHAIN PARTS FOR A
CHAIN CONVEYOR FOR A HARVEST SHALLOT: A CASE STUDY

Nguyen Thai Van, Cao Hung Phi, Nguyen Hong Ky, Cao Dang Long, Tran Trong Quyet
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ANALYSIS PROCESS MANUFACTURING INJECTION MOLD COOLING BY 20
WAAM METHOD
Pham Son Minh, Nguyen Hoang Nhat, Vu Quang Huy
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Vuong Thuy Hang, Le Minh, Ngo Minh Nghia, Pham Trung Tin, Cai Huy Quoc Hung,
Le Thanh Long, Tran Ngoc Huy

RESEARCH ON DESIGNING THE MECHANICAL SYSTEM OF 3D PRINTERS 23
BASED ON DLP TECHNOLOGY

Vo Tuyen, Nguyen Hoang Hiep, Nguyen Tan Ken

DESIGNING AND MANUFACTURING AUTOMATIC SEEDING MACHINES ON 24
VEGETABLE BEDS

Pham Quang Trung, Nguyen Minh Nhan

OPTIMIZATION OF MOLD TEMPERATURE AND MELT TEMPERATURE 24
USING DESIGN OF EXPERIMENTS FOR KIDS CHAIR MOLD

Pham Quang Trung, Phan Cong Nguyen

DESIGN, DEVELOPMENT LEATHER PRODUCTS AND ANALYSIS 25
CUSTOMERS’ SATISFACTION OF ECO-FASHION IN VIETNAMESE MARKET

Pham Ho Mai Anh, Ong Vinh Dat

DESIGN DEVELOPMENT OF THE BONE STRUCTURE OF THE ADJUSTED 25
ARTIFICIAL SHOULDER JOINT

Nguyén Vin Tung, Tran Minh Tam, Tran Pic Toan, Truong Van Tién,Nguyén Trong Pul,

Lé Nhut Linh, Phan Chu Tén, Trinh Qudc Hung, Nguyén Tén Khanh, Tran Nguyén Duy
Phuong, V& Pinh Thai, T6 Ngoc Gié Na, Huynh Thién Tuong, Vy Btic Kiém
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Tran Pai Nguyén, Phan Ngoc Hung
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SANDWICH PLATES USING A THIRD-ORDER SHEAR DEFORMATION FINITE
ELEMENT MODEL

Van Chinh Nguyen

BUCKLING ANALYSIS OF TWO-DIRECTIONAL FUNCTIONALLY GRADED
SANDWICH PLATES BASED ON A QUASI-3D SHEAR DEFORMATION Q4
ELEMENT

Van Chinh Nguyen

NONLINEAR HEAT TRANSFER ANALYSIS IN FUNCTIONALLY GRADED
MATERIALS USING A TRULY MESHLESS METHOD

Anh Le Minh Huynh, Nha Thanh Nguyen, Minh Ngoc Nguyen, Thien Tich Truong

VIBROACOUTIC BEHAVIOR OF A FINITE SIMPLY SUPPORTED
ORTHOTROPIC DOUBLE-COMPOSITE PLATE WITH AN AIR CAVITY

Ich Thinh Tran, Ngoc Thanh Pham

IMPACT ANALYSIS OF 2D COMPRESSIBLE HYPER-ELASTIC MATERIAL
USING THE BSMPM AND NEO-HOOKEAN MODEL

Siu Vay Lo, Nha Thanh Nguyen, Minh Ngoc Nguyen, Thien Tich Truong

ANALYZING THE NATURAL VENTILATION OF CAR PARKING BASEMENT BY
USING CFD

Tich Thien Truong, Thi Huong Mai Nguyen
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PHAN BAN: VAT LY KY THUAT
(SESSION: ENGINEERING PHYSICS)

STUDY THE SYMMETRIC FORMS OF ENERGY GAP IN HIGH-TEMPERATURE
SUPERCONDUCTORS CONTAIN COPPER OXIDE
Phu Dieu Phan, Buu Hoi Pham, Van Luong Tran

INVESTIGATE NONSEQUENTIAL DOUBLE IONIZATION PROCESS OF ARGON
ATOM BY TWO-COLOR LASER PULSES
Dang Hoai Thu Truong

INWARDLY RECTIFYING POTASSIUM CHANNELS IN MOUSE FUNGIFORM
TASTE BUD CELLS
Yoshiki Nakao, Masahiro Koshimura, Takashi Yamasaki, Yoshitaka Ohtubo

COMPOSITION DEPENDENCE OF AMORPHOUS STRUCTURE AND
RADIATION TOLERANCE IN SILICON OXYCARBIDE GLASS
Shoki Mizuguchi, Manabu Ishimaru, Michael Nastasi, Qing Su

FEMTOMOLAR DETECTION OF DOPAMINE USING SILICON NANOWIRES
FIELD-EFFECT TRANSISTORS WITH AN ULTRA-LOW POWER CMOS
READOUT IC

Shu-Ping Lin

THE EFFECTS OF LETTER MATRIX AND INTER STIMULUS INTERVAL ON
P300 EVENT RELATED POTENTIALS

Thi Minh Huong Nguyen, Quang Linh Huynh, Thi Hai Mien Pham, Thanh An Le,
Duy Long Dao, Anh Tai Tran

CHARACTERIZATION OF GRAPHENE NANORIBBONS BY USING TIP-
ENHANCED RAMAN SCATTERING
Shinnosuke Hara, Hiroshi Ujii, Shuichi Toyouchi, Tomoko Inose, Hirofumi Tanaka

THE ELECTRIC AND MAGNETIC PROPERTY OF FREE-STANDING
STRONTIUM TITANATE NANOPARTICLES
Takumi Kotooka, Faisal Budiman,Yoichi Horibe, Kouichi Takase, Hirofumi Tanaka

PULSE GENERATION BEHAVIOR OF SINGLE-WALLED CARBON NANOTUBE/
POLYOXOMETALATE COMPLEX RANDOM NETWORK
Deep Banerjee, Yu Xinguan, Takuji Ogawa, Hirofumi Tanaka

TACTILE SENSOR USING CARBON NANOTUBE/SPONGE COMPOSITE
MATERIAL
Arata Nakagawa, Takuya Setoguchi, lwao Sasaki, Hirofumi Tanaka

STUDY ON TRAPPING CONDITION BY DIELECTROPHORESIS TO FABRICATE
GNR DEVICE
Wahyu Aji, Hirofumi Tanaka

SYNTHESIS OF AG-AG2S CORE-SHELL NANOPARTICLES FOR NON-LINEAR

CONDUCTION
Yusuke Nakao
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PHAN BAN: SANG CHE TRONG KY NGHE
(SESSION: INNOVATION TECHNOLOGY)

EXAMINING THE RELATIONSHIP BETWEEN INFORMATION EVALUATION
AND SECURITY STOCK LEVEL

Csaba Imre Hencz, Tamas Hartvanyi

OPTIMIZATION OF PROCESS LABILITY IN LOGISTICS SYSTEMS
Tamas Hartvanyi, Csaba Imre Hencz

SOME POLYMERS USED IN BINH DUONG PROVINCE AND SOME METHODS
TO BREAK DOWN POLYMER STRUCTURES BASED ON ELECTROMAGNETIC
RADIATION

Ngoc Hoang Van

EVALUATION OF FORESTRY WASTE (PINE CONES) IN KOREA AS A
PROMISING ADSORBENT FOR REMOVAL OF HEAVY METALS IN WATER
Thi Huong Pham

ENVIRONMENT MAP GENERATION IN FOREST USING FIELD ROBOT
Noboru Takegami, Eiji Hayashi

COVERAGE MOTION PLANNING USING GRAPH IN FOREST ENVIRONMENT
IN FIELD ROBOT

Ayumu Tominaga, Ryusuke Fujisawa, Eiji Hayashi, Ayumu Tominaga

LOW COST ACTIVATED CARBON PREPARED FROM DIPTEROCARPUS
ALATUS FRUIT

Yuvarat  Ngernyen,  Werawit  Phiewruangnont, = Narathorn = Mahantadsanapong,
Somchai Chuan-Udom, Andrew Hunt

RESEARCH ON THE PRODUCTION OF OPTICAL NEEDLES USED IN INTRA-
VENOUS LASER

Ngoc An Dang Nguyen, Anh Tu Tran, Trung Nghia Tran and Thai Tran Minh

COLOUR REDUCTION OF BIODIESEL FROM CRUDE PALM OIL BY USING
ACTIVATED CARBON PREPARED FROM CHILLI STEM

Yuvarat Ngernyen, Werawit Phiewruangnont, Ratchapon Anachai, Sorada Chano and
Andrew Hunt

DETECTION OF FORMALIN CONTAMINATION IN VEGETABLE BY LASER
SPECKLE TECHNIQUE
Alisa Lalert, Arphorn Promking, Sarun Arneknoun, Suchin Trirongjitmoah

TOMATO-HARVESTING ROBOT COMPETITION TOWARD SMART
AGRICULTURE
Kazuo Ishii

SENSING AND MODELING METHODS FOR AN INTELLIGENT TOMATO

HARVESTING PLATFORM
Shinsuke Yasukawa, Takuya Fujinaga, Tomohiro Nasuno, Kota Sunamoto, Kazuo Ishii

XXX

177

177

178

178

179

179

180

180

181

181

182

182



10

11

KHOA KHOA HOC VA KY THUAT
MAY TINH
(FACULTY OF COMPUTER SCIENCE
AND ENGINEERING)

SYMPOSIUM ON COMPUTER SCIENCE & ENGINEERING GENERIC
FRAMEWORK FOR SMART MONITORING APPLICATIONS BASED ON THINGS
Song Ngan Pham Le, Trong Nhan Le and Huu Nguyen Nguyen Tran

TOWARDS A BLOCKCHAIN-BASED FRAMEWORK FOR TRACEABILITY IN
COMPLIANCE WITH GS1

Hoai-Nam Nguyen, Minh-Thinh Le, Duc-Hiep Nguyen, Thanh Van Le, Nguyen Huynh-
Tuong, and Hoang-Anh Pham

ONTOLOGY-BASED SENTIMENT ANALYSIS FOR BRAND CRISIS DETECTION
ON ONLINE SOCIAL MEDIA
Tho Quan and Trung Mai

AUTHENTICATION IN E-LEARNING SYSTEMS: CHALLENGES AND
SOLUTIONS
Quang-Huan Luu, Duy-Minh Nguyen, Hoang-Anh Pham and Nguyen Huynh-Tuong

PRIVACY PRESERVING SPATIO-TEMPORAL DATABASES BASED ON K-
ANONYMITY

Anh Truong

A COMPARISON OF MACHINE LEARNING TECHNIQUES FOR FAULT DATA
ANALYSIS

Ha Manh Tran, Sinh Van Nguyen, Khoi Duy Vo, Long Ngoc Hoang

A MATHEMATICAL MODEL FOR TEAMWORK SCHEDULING PROBLEM IN
AVAILABLE TIME WINDOWS
Trang Hong Son, Tran Van Lang, and Nguyen Huynh-Tuong

ENERGY-EFFICIENCY APPROACH FOR LONG RANGE WIRELESS
COMMUNICATION
Le Cong Nga, Cuong Pham-Quoc, Tran Ngoc Thinh

DESIGN, IMPLEMENTATION AND EVALUATION FOR A HIGH PRECISION
PROSTHETIC HAND USING MYOBAND AND RANDOM FOREST ALGORITHM

Duc Nguyen, Thien Pham, and Tho Quan

LONG SHORT-TERM MEMORY BASED MOVIE RECOMMENDATION
Duy Bao Tran and Thi Thanh Sang Nguyen

CHAOTIC TIME SERIES PREDICTION WITH DEEP BELIEF NETWORKS: AN
EMPIRICAL EVALUATION
Ta Ngoc Huy Nam, Duong Tuan Anh
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KHOA KY THUAT DIA CHAT
VA DAU KHI
(FACULTY OF GEOLOGY
AND PETROLEUM ENGINEERING)

XAC PINH DUNG TRONG PAT BUN SET KHU VUC THANH PHO HO CHI MINH 189
BANG THI NGHIEM XUYEN TiNH

Nguy&n Cao Thanh, Ngé Tan Phong, Nguyén Hoang An

UNG DUNG THIET BI BAYKHONG NGUOI LAI (DRONE) THANH LAP BAN PO 189
PIAHINH TY LE LON
Huynh Viét Cuong, Nguyén Hitu Nhat, Nguyén Tan Luc, Lé Trung Chon

PREDICTING SETTLEMENT BY STRESS PATH METHOD 190
Pham Minh Quy, Nguyen Huu Uy Vu, Kieu Le Thuy Chung

LUA CHON MO HINH PHAN LOAI PAT PHU HQP CHO PAT BUN SET KHU 190
VUC TP.HCM DUA VAO KET QUA THI NGHIEM XUYEN CPTu

Nguy&n Quynh Luan, Nguyén Hiru Uy Vi, Kiéu Lé Thiy Chung

PANH GIA HIEU QUA XU LY MQT SO KIM LOAI BANG PHUONG PHAP KET 191
HQP CAC VAT LIEU TRONG XU LY O NHIEM NUGC DUGI PAT SU DUNG CHO
SINH HOAT TANG PLIESTOCEN KHU VUC HUYEN CU CHI, TP.HCM

Nguyén Ha Lan, Pau Vin Ngo, Nguyén Viét Ky, H6 Chi Théng, Nguyén Thi Ngoc Thuy,
Pham Thi Thay Tién

O NHIEM DAU TREN BIEN VIET NAM VA GIAI PHAP 191
Tran Thi Mai Huong, Bui Trong Vinh, D& Cong Du, B4 Quang Khéanh

ANH HUONG NUGC BIEN DANG PEN QUA TRINH BOI XOI LONG SONG HE 192
THONG SONG SAI GON - PONG NAI - KHU VU'C TP.HCM

Nguyén Kim Phuong, Pau Vian Ngo, Ho Chi Thong, Nguyén Thi Ngoc Thuy

PAC PIEM THUY BPIA HOA NUGC DUGI PAT VUNG BAC SONG TIEN VA VAl 192
TRO CUA PIEU KIEN CO PIA LY
Nguyén Viét Ky, Dao Hong Hai, Nguyén Dinh Tir

ANH HUONG CAC KICH BAN NUGC BIEN DANG PEN NGAP LUT TAI THANH 193
PHO HO CHI MINH
Ho Chi Théng, Pau Vian Ngo, Nguyén Thi Ngoc Thily, Nguyén Kim Phuong

LUN MAT PAT TAI MIEN TAY NAM BOQ - DO KHAI THAC NUOC DUOI PAT? 193
Nguyén Viét Ky, Bi Tran Vuong, Lé Xuan Thuyén, Dao Hong Hai, DS Vian Linh

CONG CU MA NGUON MG GMT VA UNG DUNG TRONG XAY DUNG BAN PO 194
Nguy&n Huynh Théng, Tran Quéc Trung
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23

EFFECT OF VESSEL WAVES ON RIVERBANK EROSION: A CASE STUDY OF
MEKONG RIVERBANKS, SOUTHERN VIETNAM

Tran Le The Dien,, Huynh Trung Tin, Trang Nguyen Dang Khoa,Bui Trong Vinh,
Ta Duc Thinh

UNG DUNG VAT LIEU DA NANG ODM - 2F, CAT MANGAN- MS VA THAN
HOAT TINH DANG HAT - AC (G) PE XU LY CAC KIM L@l ASEN, CHI,
CADIMI TRONG NUOC DUOI PAT DUNG CHO SINH HOAT KHU VUC HUYEN
CU CHI

Tran Huynh Buc, Nguyén Thi Ngan Ha, Lé Khanh Ngoc, Tran Thi Phi Oanh, Nguyén Viét
Ky

PHAN CAP CHAT LUQNG NEON COBALT BLUE SPINEL - LOAI PA QUY
HUYEN THOAI CUA VIET NAM

HG6 Nguyén Tri Man

PHAT HIEN KHOANG VAT PYROXENE TRONG DA BASALT CO CHAT LUQNG
PA QUY TRANG SUC TAI GIA KIEM

Ho Nguyén Tri Man, Lé Ngoc Ning

XAC PINH HIEN TUQNG SUT LUN PAT TAI TINH TRA VINH BANG PHUONG
PHAO GIAO THOA DU LIEU LON CUA VE TINH RADAR SENTINEL 1

Hb Téng Minh Dinh, Bui Trong Vinh, Tran Van Hung, Lé Trung Chon

PANH GIA PQ AM BE MAT TAI VUON THANH LONG TINH BINH THUAN
BANG PHUONG PHAP SU DUNG ANH VIEN THAM SENTINEL 1

Trang Nguyén Pang Khoa, Pham Tran Nhat Duy, Tran Anh Td

PANH GIA BIEN PONG PIA HINH SUOI TIEN, PHAN THIET BANG PHUONG
PHAP LAP BAN PO 3D PIA HINH
Chung Minh Quan, Phung Ngoc Anh, Tran Anh Td, Nguyén Thé Puoc, V6 Tran Thé Vi

GIAM SAT KHU VUC XAY DUNG BANG DRONE
Phiing Ngoc Anh, Chung Minh Quan, Tran Anh TG, Nguyén Thé Puoc, V& Tran Thé Vi

UNCERTAINTY OF METHOD USING RADIOACTIVITY CONCENTRATIONS OF
20pp, BCs AND 2!Am TO ESTIMATE SEDIMENT AGES AND
ACCUMULATION RATES IN CAN GIO MANGROVE FOREST, VIETNAM

Tran Trong Hung, Dang Thuong Huyen, Tran Anh Tu

LICH SU TIEN HOA KIEN TAO BE TRAM TiCH MESOZOI MUQN PHU QUOC
KHU VUC TAY NAM VIET NAM

Pao Viét Canh, Pham Huy Long, Tran Anh T(

PANH GIA MUC PQ ANH HUONG CUA PQ AM DEN SUC KHANG CAT CUA
PAT PONG THOI UNG DUNG VAO TiNH TOAN PQ ON PINH CUA MAI DOC
ThS. V6 Thanh Long, ThS. Phit Nhat Truyén, KS.Nguyén Canh Pat

MAT ON PINH BO SONG HAU POAN QUA TiNH AN GIANG: NGUYEN NHAN

VA GIAI PHAP
Tran Lé Thé Dién, Bui Trong Vinh, Ta Btc Thinh
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35

THE VULNERABILITY OF COASTAL AREA TO SEA TOURISM DEVELOPMENT
IN PHU QUOC ISLAND

Huynh Trung Tin, Bui Trong Vinh

PERMEABILITY COMPARISON IN DIFFERENT METHODS OF DIAGNOSTIC
FRACTURE INITIAL TESTS

Vo Huynh Nhan, M. Yudatama Hsb

STUDY OF CORROSION MODELS FOR OIL AND GAS PIPELINE
Pham Son Tung va Ngé Huy Phu

DETERMINATION OF HYDROCARBON POTENTIAL IN UNCONVENTIONAL
RESERVOIR USING ANALYTICAL METHOD

M.Yudatama Hsb, Vo Huynh Nhan

UNG DUNG MANG NORON NHAN TAO DU BAO GIA TRI PUONG LOG KHONG
GHI PUQC TU NHUNG PUONG LOG PA CO

Tran Nguyén Thién Tam, Hoang Trong Quang, Ly Dang Thai Thinh

MO HINH HOA THUQC TIiNH VIA DAU KHI VOI CAC THUQC TiNH PIA CHAN
VA MANG NO-RON NHAN TAO

Mai Cao Lan, Truong Khic Hoa

CO CHE HINH THANH THAN DAU MONG NUT NE, HANG HOC TRUGC
KAINOZOI MO BACH HO

Nguyen Xuan Kha, Nguyen Lam Anh, Hoang Van Quy, Truong Quoc Thanh, Tran Van
Xuan, Nguyen Tuan

UNG DUNG HE THONG MANG NORON NHAN TAO XAC PINH PQ THAM
THAN DAU MONG NUT NE MO BACH HO THEO TAI LIEU PIA VAT LY GIENG
KHOAN KET HOP PQ THAM KHOANG

Tran Vian Xuan, Tran Bac Lan, Nguyén Xuan Kh4, Nguyén Xuan Huy, Nguyén Lam Anh,
Théai B4 Ngoc

OLIGOCENE TRAPS AND THEIR RESERVOIR QUALITY IN CUU LONG BASIN,
OFFSHORE VIETNAM

Tran Van Xuan, Nguyen Dinh Chuc,, Tran Nhu Huy, Nguyen Tuan,
Le Hoang Vu, Tran Duy Ngoc Giao

XAC PINH QUY LUAT PHAN BO TUONG PA CAP NHAT MO HINH BPIA CHAT
TAP ILBH 5.2 MIOCEN HA MO RONG TRANG, LO 16-1 BON TRUNG CUU LONG

Nguyén Tuén, Phan Vuong Trung, Pham Viét Au, Phan Vuong Trung

MO HINH HOA TOC PQ KHOAN VA PANH GIA ANH HUONG CUA CAC
THONG SO KHOAN POI VOI GIENG KHOAN DJA NHIET

Pham Thanh Céng, B3 Quang Khanh, Hoang Trong Quang, Kiéu Phiic

DPANH GIA MUC PQ ANH HUONG CUA PO LINH PONG CHAT LUU LEN SU’
SUY GIAM SAN LUQNG KHAI THAC BANG PHUONG PHAP MO PHONG

Luong Bao Minh

XXXIV

200

201

201

202

202

203

204

204

205

206

206

207



36

37

38

39

40

41

42

43

CONG NGHE NANO POI VOI DUNG DICH KHOAN TRONG CONG NGHIEP DAU
KHI
Hoang Trong Quang, P4 Quang Khanh, Kiéu Phuc

PHAN TICH QUA TRINH VAN CHUYEN MUN KHOAN TRONG HOAT PONG
KHOAN GIENG THAN NHO

Kiéu Phiic, D4 Quang Khanh

TESTING NEURAL NETWORKS ASSESSMENT BASED ON DATA-DRIVEN
USING WELL LOG DATA IN CUU LONG BASIN, OFFSHORE VIETNAM

Duy Tran Ngoc Bao, Trang Nguyen Thi Thu, Huy Nguyen Xuan, Vu Pham Tran

UNG DUNG MO HINH PJA CO HQC TRONG PHAN TICH ON PINH THANH
GIENG KHOAN

Ta Qudc Diing, V5 Pinh Uy, Hoang Vin Thing

MO HINH BON TRUNG VA HE THONG DAU KHi KHU VU'C NUGC SAU BE PHU
KHANH, THEM LUC BIA VIET NAM
Nguy&n Thi Thu Trang, Nguyén Xuan Huy, Ta Quédc Diing, Kiéu Nguyén Binh

DPANH GIA YEU TO KHONG CHAC CHAN ANH HUONG TOI KHOP HOA LICH
SU POI TUQNG OLIGOCENE DUGI - E70, MO TN, BON TRUNG CUU LONG
Thai Ba Ngoc, Tran Thi Trang, Phi Hoang Quang Trung

UNG DUNG MO HINH PIEN DUNG - PIEN TRO MO RONG PE UOC TiNH
NHANH TONG LUQNG DAU KHAI THAC TU VIA BOM EP NUOGC
Ta Quéc Diing, Huynh Vin Thu4n

ANH HUONG CUA CAC CO CHE KIEN TAO MUOI LEN SU PHAT TRIEN VA

PHAN BO CUA TANG CHUA TAI MO VOLVE, NA-UY BIEN BAC
Nguyén Vin Thudn, Ta Qudc Diing
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KHOA KY THUAT GIAO THONG
(FACULTY OF TRANSPORTATION ENGINEERING)

PHAN BAN: PHUONG PHAP TiNH TOAN TIEN TIEN
TRONG KY THUAT PHUONG TIEN

(SESSION: ADVANCED COMPUTATIONAL METHODS IN VEHICLE
ENGINEERING)

1 INVESTIGATION ON THE EFFECT OF INTAKE PORT OFFSET TOWARDS 213
SWIRL PATTERN IN LONG STROKE FPLG

Evelyn, M. Muzani Masri, A. Rashid A. Aziz, Ezrann Z. Zainal A., Salah E. Mohammed

2 A STUDY ON STABILITY AND CONTROL OF SMALL, SINGLE JET-ENGINE, 213
MILITARY AIRPLANE IN A NONUNIFORM ATMOSPHERE

Quang Le, Huong Pham Thi Thanh

3 AERODYNAMIC PROPERTY INVESTIGATION OF AN UNMANNED AERIAL 214
VEHICLE (UAV) IN CASE OF FORWARD FLIGHT BY NUMERICAL
APPROACH
Tien Nghi Nguyen, Thi Hong Hieu Le and Ngoc Hien Nguyen

4 MODELING AND SIMULATION OF PID CONTROLLER-BASED ACTIVE 214
SUSPENSION SYSTEM FOR A QUARTER CAR MODEL

Duong Nguyen Hac Lan, Nguyen Van Trang and Nguyen Ngoc Chau

5 THE EXPERIMENTAL STUDY ON THE PERFORMANCES OF THE 215
THERMOELECTRIC GENERATOR UNIT AFFECTED BY HEAT RATE OF
EXHAUST SYSTEM

Hong Duc Thong, Nghiem Phan Thien Quan and Mai Van Tinh

6 STUDY OF THE EFFECT OF BAFFLES ON LONGITUDINAL STABILITY OF 215
PARTLY FILLED TANK TRUCK USING CFD

Hong Duc Thong, Tran Minh Tai, and Huynh Phuoc Thien

7 A STUDY ON OPTIMIZING THE CHARACTERISTICS OF LITHIUM-ION 216
BATTERY POWER SOURCE AND OPERATING COST FOR HYBRID
MOTORCYCLE

Nguyen Duy Tan, Nguyen Van Trang, Pham Tuan Anh

8 HEAD INJURY OF VIETNAMESE PEDESTRIAN IN CRASH ACCIDENT WITH 216
SUV USING NUMERICAL SIMULATION

Hung Anh Ly, Bao Dinh Nguyen, and Huy Anh Nguyen

9 WAVELET DECONVOLUTION TECHNIQUE FOR IMPACT FORCE 217
RECONSTRUCTION: MUTUAL DECONVOLUTION APPROACH

Hai Tran and Tat-Hien Le
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(SESSION: AEROSPACE ENGINEERING / NAVAL ARCHITECTURE

DESIGN OF A DYNAMIC POSITIONING FOR UNMANNED SURFACE VEHICLES 217

USING GPS/INS (VIAM-NAVI-M)
Ngoc-Huy Tran, Tu-Cuong Nguyen

ASSESSEMENT TRADITIONAL SAILING BOATS USING ISO 12217-2 STANDARD 218

Bui Ngoc Thuan

OBJECT DETECTION FOR DRONES ON RASPBERRY PI POTENTIALS AND
CHALLENGES
Tran Quang Khoi, Nguyen Anh Quang, Ngo Khanh Hieu

PHAN BAN: KY THUAT HANG KHONG
- KY THUAT TAU THUY

& MARINE ENGINEERING)

DYNAMICS MODELING AND PARAMETER IDENTIFICATION OF A NOVEL
HYBRID UAV

Tung Lam Ngo, Dinh Thinh Hoang and Thi Hong Hieu Le

MECHANICAL CHARACTERISTICS OF NATURAL FIBER COMPOSITES: COIR
FIBER SHEET AND PAPER FIBER REINFORCED EPOXY RESIN COMPOSITES

Song Thanh Thao Nguyen, Van Quy Ho, Duc Huy Nguyen and Thanh Duc Nguyen

NUMBERICAL AND EXPERIMENTAL STUDY ON PERFORMANCE ANALYSIS
OF TABLE FAN
Mai Ngoc Luan, Le Van Long and Ngo Khanh Hieu

THE WATER ROCKET CONTEST: AFTERTHOUGHTS ON HYDRODYNAMIC
PROPULSION
Hoang Dinh Thinh and Le Thi Hong Hieu

INVESTIGATION OF TRICOPTER’S AERODYNAMIC PERFORMANCE IN
FORWARD FLIGHT BY NUMERICAL SIMULATION
Doan Kim Khanh Tran, Khanh Nguyen, Thi Hong Hieu Le, Ngoc Hien Nguyen

ANALYSIS OF THE ROTOR BLADE OF A SMALL HORIZONTAL AXIS WIND
TURBINE USING REVERSE ENGINEERING AND QBLADE/FAST

Ngo Khanh Hieu, Pham Quoc Hung and Nguyen Dang Khoi

NUMERICAL STUDY ON DRAG CRISIS PHENOMENON OF FLOW OVER
TEARDROP MODEL
Nguyen Dinh An, Le Thi Hong Hieu va Nguyen Ngoc Hien

DEVELOPPEMENT OF AIR TRAFFIC CONTROL SIMULATOR SYSTEM

APPLIED IN EDUCATION AND TRAINING
Luu Van Thuan, HS Thi Vii Hién, Pham Minh Vuong
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14

15

ON THE AIRPORT ENVIROMENTAL NOISE MONITORING AND CONTROL 223
SYSTEM
Tuan Le Dinh, Tien Anh Tran, Hai Nguyen

RELIABILITY EVALUATION OF RIVER FERRY ENGINE SYSTEM THROUGH 223
SAFETY CRITERIA
Vo Trong Cang, Huynh Thanh Tuan, Vang Hong Ban

RELIABILITY EVALUATION ACCORDING TO THE CRITERIA OF 224
DURABILITY AND ABRASION OF DETAILS ON RIVER FERRY ENGINES
Vo Trong Cang, Vang Hong Ban

BUILDING THE CONTROLER FOR DIFFERENTIAL DIVING MODES OF VIAM- 224
AUV2000

Ngoc-Huy Tran, Thanh-Hai Chau, Manh-Dien Huynh

DESIGN, SIMULATION OF AUV FOR RESEARCH AND RESCUE 225
Nguyen Duc To, Tran Ngoc Huy, Huynh Thai Hoang

NURBS WATERLINES BASED ON SECTIONAL AREA CURVE VARIATION 225
Nguyen Thi Ngoc Hoa, Le Tat Hien, Vu Ngoc Bich

INTEGRATED NEURAL NETWORK APPROACH FOR ANALYSIS AND 226
SELECTION OF B - WAGENINGEN PROPELLER
Le Tat Hien, Tran Hai, Nguyen Vuong Chi, Pham Ha Vinh Phuc

PHAN BAN: CONG NGHE O TO HIEN PAl
(SESSION: ADVANCED AUTOMOTIVE TECHNOLOGY)

THE METHOD FOR DETERMINING THE OPTIMIZATION OF PAYLOAD OF 227
THE 3-AXLE SEMI-TRAILER FOR IMPROVING EFFICIENT USE

Tran Huu Nhan, Tran Duc, Tran Quang Lam

STUDY THE TECHNOLOGY OF INJECTION MOULD FOR AUTOMOBILE 227
PARTS

Do Minh Tam, Nguyen Tan Thinh, Pham Xuan Mai, Ngo Quoc Thang,

Pham Dinh Lanh

CFD SIMULATION OF AIR TEMPERATURE INSIDE 45-SEAT BUS PASSENGER 228
COMPARTMENT

Tran Duc, Dang V.X Tan, Phan V.M Tri, Nguyen D. Khuong

MEASURING ENGINE SPEED BASED ON VIBRATION OF AIR INTAKE 228
MANIFOLD

Dinh Tan Ngoc

A MANUFACTURING TECHNOLOGY OF ALUMINUM-ALLOY TANKS FOR 229
TRANSPORTATION OF LIQUID FUELS AND CHEMICAL SPECIES IN
VIETNAM

Quoc Hung Dao, Thanh Dung Tran, Van Thang Dinh, Nhat Duy Huynh, Cong Lap Thuong
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VIBRATION ANALYSIS OF A BUS’S AIR SPRING SUSPENSION SUBJECTED TO
RANDOM ROAD PROFILE

Tran Huu Nhan

DYNAMIC ANALYSIS OF SMALL GASOLINE CAR MODEL POWERTRAIN
USING MATLAB / SIMDRIVELINE

Nguyen Ngoc Thanh, Vo Ba Khanh Trinh, Nguyen VVan Nguyen and Tran Huu Nhan

ASSESSING ECONOMIC FUEL AND EMISSION OF HYBRID VEHICLE BY USING
AVL CRUISE SOFWARE WITH COMBINING ENERGY SOURCES

Tran Van Dang, Nguyen Cong Doan, Khong Vu Quang and Tran Dang Quoc
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FINITE ELEMENT ANALYSIS OF A DEEP EXCAVATION ADJACENT TO THE
BEN THANH-SUOI TIEN METRO TUNNEL

Le Ba Vinh, Hoang Ngoc Trieu and Hoang Long Hai

APPLICATION OF VIBRO TECHNIQUES TO IMPROVE COMPLEX
GROUND UNDER LARGE LOADING
H.Q.Le—T.S. Bui—N.Q. Lam

EFFECTS OF SPT NUMBERS DATA ON LIQUEFACTION POTENTIAL
ASSESSMENT OF FINE SOIL
Duong HT

UNCERTAINTIES IN PROBLEM OF GROUND IMPROVEMENT
USING PREFABRICATED VERTICAL DRAINS (PVD) AND SEEKING A COST
EFFECTIVE DESIGN APPLYING MONTE CARLO SAMPLING
KT. T.Do T.H. Duong

DETERMINATION OF UNLOADING - RELOADING MODULUS AND EXPONENT
PARAMETERS (M) FOR HARDENING SOIL OF SOFT SOIL IN HO CHI MINH
CITY

Duc Trung Ngo Phan Vo and Thi Thanh Tran

STUDIES ON THE EFFECTS OF RAFT AND PILES ON BEHAVIOR OF PILED
RAFT FOUNDATIONS

Le Ba Vinh, To Le Huong, Le Ba Khanh

APPLICATION OF EPS IN THE ROAD CONSTRUCTION ON SOFT GROUNDS
Hirahara Naoyuki, Le Ba Vinh

EXPERIMENTAL STUDIES ON THE IMPROVEMENT OF SOFT SOILS BY
CEMENT IN VINH LONG CITY

N. T.Phu Q. V. Pham, V. B. Le
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CONSOLIDATION BEHAVIORS OF SOIL SAMPLES OF DIFFERENT SIZES - A 311

CASE STUDY OF PRELOADING WITHOUT PVD IN HOCHIMINH CITY
N.T.PhuB. V. Le

QUALITY ASSESSMENT OF FIELD SOILCRETE CREATED BY JET GROUTING 311

IN THE MEKONG DELTA
H.-H. Tran-Nguyen and N. H. D. Ly

3D-MODELING OF SLOPE FAILURE BY USING UAV AND LASER SCANNER
Y. Nabeshima S. Kusaki and T. Mori

PHAN BAN: QUAN LY XAY DUNG
(SESSION: CONSTRUCTION MANAGEMENT)

THE FACTOR INFLUENCE TO INTEGRATING KNOWLEDGE MANAGEMENT

AND BIM IN CONSTRUCTION CONSULTING FIRM
P.N.Vu and L. T.Vu

RESOLVING DISPUTE OF CONTRACT IMPLEMENT TIME  USING SYSTEM

DYNAMIC METHOD IN CONSTRUCTION PROJECT
H. L. Pham And N. T. Le

Q QUANTITATIVE STRUCTURING FOR THE STRATEGY MAP OF COASTAL
URBAN PROJECTS USING A HYBRID APPROACH OF FUZZY LOGIC AND

DEMATEL
Truc. T.M. Huynh Anh-Duc Pham, Duc-Hoc Tran and Long Le-Hoai

REVIEW THE VIETNAMESE GENERAL CONTRACTOR’S ROLES
IMPLEMENTING THE PREREQUISITES OF LEED V4 BD + C PROJECT.

D. H. Pham, H. K. Shin and Y. H. Ahn

IN

OPTIMIZING THE INSTALLATION AREA OF SOLAR PANELS ON THE
BUILDING ENVELOPE BASED ON THE LIFE CYCLE ASSESSMENT AND LIFE

CYCLE COSTING METHODOLOGIES
N. Q. Trung L. D. Long, A. D. Pham and T.Q.Chau

VARIATION ORDER MANAGEMENT IN VIETNAM CONSTRUCTION PROJECTS

Nam N.N Tran, Sy T. Do Thu A. Nguyen, and Long H. Le

INVESTIGATING PARTNERING PERFORMANCE IN THE VIETNAMESE

CONSTRUCTION INDUSTRY

Khoa Dang Vo; Sy Tien Do; Thu Anh Nguyen; Chau Ngoc Dang; Thanh Huy Tran; Long Le-

Hoal

PROGRESS REPORT ON THE PRESENT CONDITIONS AND TECHNICAL

TRANSFER RELATED TO BRIDGE MAINTENANCE MANAGEMENT
KINGDOM OF BHUTAN

T. Kameda S. Nii, K. Takahashi, K. Wakabayashi, K. Konno
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APPLICATION OF INFORMATION AND COMMUNICATION TECHNOLOGY IN
CONSTRUCTION COMPANIES IN VIETNAM

Khoa Dang Vo; Chau Ngoc Dang; Chau Van Nguyen; Hiep Trong Hoang; An Thanh Nguyen;
Quan Khac Nguyen; Long Le-Hoai

MANAGEMENT OF BUILDINGS WITH SEMANTIC AND 3D SPATIAL
PROPERTIES BY S-SUDM MODEL

Vu Phan Thanh, Anh N.G.T and Trung Tran Do Quoc

PHAN BAN: KY THUAT GIAO THONG
VA CO SO HA TANG
(SESSION: INFRASTRUCTURE ENGINEERING)

EVALUATE HEALING PERFORMANCE OF ASPHALT MIXTURE CONTAINING
STEEL SLAG BY USING INDUCTION AND MICROWAVE HEATING

Tam M. Phan, Dae-Wook Park and Tri H. M. Le

PRACTICAL PERFORMANCE OF MAGNETOSTRICTIVE VIBRATION ENERGY
HARVESTER IN HIGHWAY BRIDGE

T. M. Ha S. Fukada, T. Ueno and D.D. Ho

AN EXPLORATORY TEST OF COMMUNICATIVE MOBILITY MANAGEMENT
FOR PROMOTING MODAL SHIFT IN HO CHI MINH CITY

H.T.Van K. Teraiand T. Yai

EFFECT OF EMULSIFIER CHARGE TYPE ON THE RHEOLOGY OF CEMENT
ASPHALT MORTAR FOR FOULED RAILWAY BALLAST STABILIZATION

Tri H. M. Le, Dae-Wook Park and Tam M. Phan

OPTIMAL DESIGN FOR RUTTING RESISTANCE OF ASPHALT CONCRETE
PAVEMENTS BY EXPERIMENTAL TESTING AND FINITE ELEMENT
MODELLING

Chau Phuong Ngo, Van Bac Nguyen, Ngoc Bay Pham, Thanh Phong Nguyen, Van Phuc Le
Van Hung Nguyen

APPLICATION OF BAILEY METHOD IN DETERMINING AGGREGATE
GRADATION IN DENSE GRADED ASPHALT CONCRETE IN VIETNAM

Manh Tuan Nguyen
PHAN BAN: CONG TRINH THUY VA VEN BIEN
(SESSION: HYDRAULICS AND COASTAL ENGINEERING)

DECISION SCALING APPROACH TO ASSESS CLIMATE CHANGE IMPACTS ON
WATER SHORTAGE SITUATION IN BA RIVER BASIN - VIETNAM

V.T.V. Anh N. Thong, T. Thuc, P.T.T. Duong
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A PROPOSED MODEL FOR PREDICTING THE POTENTIAL OF
CONTAMINATION INTRUSION IN WATER DISTRIBUTION SYSTEM

Q.T.Nguyen and T.M.L.Pham

PHAN BAN: PIA TIN HQOC
(SESSION: GEOMATICS)

MONITORING RICE PLANT HEIGHT USING NON- SURVEY GRADE LASER
SCANNER

A.T. T. Phan, N. Odaka and K. Takahashi

GENERATING CADASTRAL MAP PRODUCTS ON 1:2000 SCALE USING IMAGES
CAPTURED BY THE TRIMBLE UX5 HP UNMANNED AIRCRAFT SYSTEM IN CHO
MOI TOWN, CHO MOI DISTRICT, AN GIANG PROVINCE

AV.V. Le, AT.T. Phan

ACCURACY ASSESSMENT OF 3D POINT CLOUDS COLLECTED BY UAV- BASED
LASER SCANNER SYSTEM

A.T.T.Phanl, C. B. V. Dang and K. Takahahsi

STORAGE TANK INSPECTION BASED LASER SCANNING
L. Truong-Hong, R. Lindenbergh and P. Fisk

ESTIMATING VALUES OF THE CAN GIO MANGROVE ECOSYSTEM SERVICES
USING REMOTE SENSING
Nguyen Hoang Yen, Dao Nguyen Khoi

MONITORING THE SPATIO-TEMPORAL CHANGES OF CAN GIO MANGROVE
FOREST USING GOOGLE EARTH ENGINE
Vu Hoang Dinh Phuc, Dao Nguyen Khoi

PRECISE POINT POSITIONING ACCURACY WITH AMBIGUITY RESOLUTION
AND MULTI-GNSS
Lau N Nguyen

MONITOR RICE AREA AND RICE CROP MAPPING USING MULTI-TEMPORAL
SENTINEL-1 DATAWITH C-BAND IN MEKONG DELTA

H. P. Phung, L. D. Nguyen
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KHOA MOI TRUONG VA TAI NGUYEN

(FACULTY OF ENVIRONMENT
AND NATURAL RESOURCEYS)

A BNR-MBR SYSTEM FOR NUTRIENT REMOVAL FROM BREWERY 329
WASTEWATER

Van Nu Thai Thien, Dang Viet Hung, Nguyen Thi Thanh Hoa, Dinh Quang Trieu, Nguyen
Hoang Duy

PREPARATION OF ZN/B MICRONUTRIENT NANOFERTILIZER BASED ON 329
CHITOSAN-STARCH NANOCOMPOSITE, AND THEIR EFFICACY ON THE
GROWTH AND PRODUCTIVITY OF COFFEE IN THE FIELD

Anh Dzung Nguyen, San Lang Wang

THE SITUATION OF SOLAR ENERGY USING IN HOUSE HOLD SCALE IN PHU 330
NHUAN DISTRICT, HO CHI MINH CITY: OPPORTUNITIES AND CHALLENGES

Nguyen Thi Phuong Vy, Vu Hai Duong, Tran Minh Duc, Duong Minh Hieu, Dinh Nhat Hoang,
Nguyen Huu Diem Quynh, Nguyen Huu Sang, Le Bach Thao, Nguyen Huynh Kieu Vy, Vo
Thanh Hang

GIS APPLICATION FOR MANAGING URBAN TREES OF DISTRICT 11 HO CHI 330
MINH CITY

Dinh Thi Kim Phuong, Huynh Thanh Nha, Nguyen Duc Tri

THE CORRELATION BETWEEN DENGUE FEVER AND COMMUNITY HEALTH 331
BY CLIMATE CHANGE IN NHA BE DISTRICT, HO CHI MINH CITY, VIETNAM

Nguyen Thi Linh, Dang Thi Uyen Tran, Vu Hai Duong, Huynh Nguyen Huy Hoang,

Vo Tran Tuyet Nhi, Nguyen Nha Thy, Nguyen Huu Vinh Vo Thanh Hang

RECLAMATION OF FISHERY PROCESSING WASTE 331
San-Lang Wang, Chien Thang Doan, Van Bon Nguyen, and Anh Dzung Nguyen

AMMONIUM REMOVAL OF SLAUGHTERHOUSE WASTEWATER BY UASB 332
TECHNOLOGY COMBINED WITH EGSB USING ANAMMOX AND PVA GEL

Minh Nhat Phan, Thuy Duong Duong Hoang, Puong Hang Nguyen Thi, Van Manh Ngo,
Trinh Ngoc Tien Trinh Phu, Tan Phong Nguyen

HYDROGEN PRODUCTION FROM GREEN ALGAE TETRASPORA SP. CU2551 332
AND CHLORELLA SP. KLSC59

Cherdsak Maneeruttanarungroj

INNOVATIVE SPONGE-BASED MOVING BED - ANAEROBIC OSMOTIC 333
MEMBRANE BIOREACTOR/MEMBRANE DISTILLATION (SMB-ANOSMBR/
MD) HYBRID SYSTEM FOR MUNICIPAL WASTEWATER

TREATMENT

Nguyen Cong Nguyen, Nguyen Thi Hau, Duong Cong Chinh, Le Quang Huy, Shiao-Shing
Chen

ORGANIC SENSITIZERS USING INDOLIUM AS ACCEPTOR FOR DYE- 333
SENSITIZED SOLAR CELLS
Hsin-Yi Tsai, Yi-Rou Chen and Chin-Hsin Chen
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WATER LEVEL FORECASTING FOR DAU TIENG RESERVOIR USING
ARTIFICIAL NEURAL NETWORKS
Hong Quang Phat, Nguyen Duc Cong Hiep, Ninh Thi Hai Duong

A THERMOSTABLE CHITOSANASE FROM SHRIMP HEADS CONVERSION BY
PAENIBACILLUS MUCILAGINOSUS TKUO032 AND ITS APPLICATION IN THE
PREPARATION OF BIOACTIVE CHITOSAN OLIGOSACCHARIDES

Chien Thang Doan,, Thi Ngoc Tran:, Van Bon Nguyen, and Anh Dzung Nguyen, San-Lang
Wang

UTILIZATION OF SQUID PENS FOR COST - EFFECTIVE PRODUCTION OF ANTI-
NEMATODES AGENTS VIA MICROBIAL FERMENTATION

Van Bon Nguyen, Thi Hanh Nguyen, Chien Thang Doan, Thi Ngoc Tran, Van Chung Do, Anh
Dzung Nguyen, San-Lang Wang

YEAST TWO-HYBRID SCREENING OF EBNA2 INTERACTING PROTEINS IN THE
HUMAN LYMPHOCYTE CDNA LIBRARY
Ming-Kai Chern

EFFECT OF NANO-BUBBLE WATER ON ANAEROBIC METHANE
FERMENTATION OF LIGNIN
Ho Thi Hang, Zhang Xiaojing, Lei Zhongfang, Zhang Zhenya

CONVERSION OF WHEAT BRAN TO XYLANASES VIA STREPTOMYCES
THERMOCARBOXYDUS

Thi Ngoc Tran:, Chien Thang Doan', Van Bon Nguyen, and Anh Dzung Nguyen, San-Lang
Wang

THE EFFECT PRESENCE OF SILICA IONS ON PHOSPHATE AND AMMONIUM
RECOVERY FROM FERTILIZER WASTEWATER
Adinda Larasati, IDAA Warmadewanth

APPLICATION OF A CONCEPTUAL MODEL GR4J IN THE STREAM FLOW
SIMULATION AND PREDICTION FOR CAI-PHAN RANG RIVER BASIN
Tran Minh Tho, Nguyen Duc Cong Hiep, Ninh Thi Hai Duong MSc

TREATMENT OF PETROL STATION WASTEWATER BY PERSULFATE AND
FERROUS ION

Chompoonut Chaiyaraksa, Kuncharida Sangdeaun, Siraprapa Thongkum, and Supaluk
Tongpeng

EXPLORATION OF NOVEL DRAW SOLUTION IN HYBRID FORWARD OSMOSIS
— NANOFILTRATION (FO/NF) SYSTEM FOR SLUDGE DEWATERING

Nguyen Cong Nguyen, Thi Cuc Nguyen, Thi Bao Dung Nguyen, Thi Tinh Tran, Ngoc Chung
Le, Hung Pham

CHANGE OF VEGETATION COVER AND ITS RELATIONSHIP WITH
ENVIRONMENTAL FACTORS, A CASE STUDY ON LY SON ISLAND
Nguyen Tang Co, Tran Thi Van

DEVELOPING PORTABLE LIQUID CRYSTAL-BASED SENSORS FOR NITRITE
DETECTION BY USING DIAZOTIZATION REACTION
Yi-Hsuan Lan, Tsung Yang Ho, Chih-Hsin Chen
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TEXTILE POTENTIAL BORON DELIVERY AGENTS FOR BORON NEUTRON
CAPTURE THERAPY APPLICATION: SODIUM BOROCAPTATE (BSH)
CONJUGATED FOLIC ACID/BIOTIN VIA THIOL-MALEIMIDE “CLICK”
REACTION

Minh-Trung Nguyen, Ming-Kai Chern and Chung-Hung Hsieh

AUTOMATIC METER READING (AMR) APPLICATION IN HIGH-RISE BUILDING
CONSTRUCTION
Anh Tuan Vo, Huynh Quang Huy, Huynh Thuy Ngan Nguyen, Le Nhat Vu Nguyen

USING IRON ALUM IN SURFACE WATER TREATMENT

Vo Anh Tuan, Huynh Quang Huy, Ho Thanh Cuong, Nguyen Huynh Thuy Ngan, Tran Nguyen
Hai

TRANSITION-METAL-CATALYZED ADDITION REACTION OF C-N MULTIPLE
BONDS

Jen-Chieh Hsieh

ENHANCING SIGNAL INTENSITY AND PRECISION OF LIQUID CRYSTAL-
BASED SENSOR BY USING FINE GRIDS MADE BY PHOTOLITHOGRAPHY OF
PHOTORESIST

Jung-Jung Chang, Jhih-Wei Huang and Chih-Hsin Chen

UTILIZATION OF SPIRODELA POLYRHIZA FOR ETHANOL PRODUCTION
King Mongkut’s Institute of Technology Ladkrabang, Bangkok, Thailand

PREPARATION OF OIL-BASED STABLE SLIVER DISPERSIONS FOR PRINTABLE
ELECTRONICS

Trong-Ming Don, Wen-Shan Yang and Tung-Wen Cheng

PREPARATION OF TITANATE NANOTUBES FOR PHOTOCATALYTIC
REMOVAL OF HCHO UNDER INDOOR CONDITION

Thuy Vo, Hien Lam, Thu Tran, Son Nguyen, Huy Nguyen

SYNTHESIS OF DRIED EGGSHELL POWDER-CHITOSAN GEL MATERIAL AND
ITS APPLICATION FOR BATCH AND COLUMN ADSORPTION OF REACTIVE
DYES

Anh Nguyen, Tien Nguyen, Hieu Tran, Nhu Le, Huy Nguyen

STUDY ON ENHANCING THE COD REMOVING UTILIZING CATIONIC STARCH
REPLACE THE PAC IN COAGULATION-FLOCCULATION PROCESS FOR
FISHERY PROCESSING WASTEWATER

Lam Van Giang, Ho Phuoc Thanh

STUDY THE EXISTING OF THE HEAVY METALLIC ELEMENTS IN THE
VIETNAM JOSS-PAPER MATERIALS AND EFFECTS OF ASH APPLIED ON LAND
TO GERMINATION RATE

Lam Van Giang, Cao Thi Dieu Phuong, Ho Phuoc Thanh.

RESEARCH ON APPLICATION OF GEOPHYSICAL PENETRATING RADAR IN
UNDERGROUND INFRASTRUCTURE LOCATING

Anh Tuan Vo, Hoang Canh Duong, Nguyen Huynh Thuy Ngan, Nguyen Le Nhat Vu,
Nguyen Lan Huong
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PHENYL-CARBAZOLE BASED BILAYER INTERFACE EXCIPLEX FOR GREEN
ORGANIC LIGHT EMITTING DIODES
Jing Jie Xu and Chih-Hsin Chen

THIENOISOINDIGO-BASED DOPANT-FREE HOLE TRANSPORTING MATERIAL
FOR EFFICIENT P-I-N PEROVSKITE SOLAR CELLS WITH THE GRAIN SIZE IN
MICROMETER SCALE

Bo-Yi Lin, Yu-Ting Hsu and Chih-Hsin Chen

CONVERSION OF SHRIMP HEADS WASTE FOR PRODUCTION OF A
THERMOTOLERANT, DETERGENT-STABLE, ALKALINE PROTEASE BY
PAENIBACILLUS SP

Chien Thang Doan, Thi Ngoc Tran, I-Hong Wen, Van Bon Nguyen, Anh Dzung Nguyen,
San-Lang Wang

SYNTHESIS OF BORON-CONTAINING ISOCYANIDES AND THEIR SYNTHETIC
APPLICATIONS

Hao-Ping Fang, Chia-Chieh Fu, Chin-Kuen Tai, Ken-Hao Chang, Ru-Han Yang, Meng-Ju Wu,
Hsien-Chi Chen, Chia-Jung Li, Shi-Qing Huang, Wan-Hsiang Lien, Chih-Hsin Chen,
Chung-Hung Hsieh, Bo-Cheng Wang, Siu-Fung Cheung, Po-Shen Pan

SECONDARY TREATED WASTEWATER OF LATEX PROCESSING — REUSING
FOR IRRIGATION OR TREATMENT BY MEMBRANE FILTRATION
Dang Vu Xuan Huyen, Dang Vu Bich Hanh, Huu Doan, Nguyen Tan Phong

CONVERSION OF SHRIMP HEAD POWDER TO PROTEASES AND CONGO RED
BIOSORBENT VIA PAENIBACILLUS MUCILAGINOSUS
Lin Chen, Chien Thang Doan, Thi Ngoc Tran, San Lang Wang

UNDERSTANDING THE COMMUNITY’S PRIORITIZATION FOR BENEFITS OF
SUSTAINABLE URBAN DRAINAGE SYSTEM: A CASE STUDY IN NHIEU LOC -
THI NGHE SUB-BASIN, HO CHI MINH CITY

Nguyen Hoang My Lan, Nguyen Kim Chung, Vo Le Phu, Le Van Trung

PECTINASE PRODUCING AND PURIFICATION FROM MICROBES ISOLATED
FROM SOIL
Hsiao-Ting Hsieh, San-Lang Wang, Thi Ngoc Tran, and Chien Thang Doan

IMPACT OF SULFATE ION ADDITION ON ELECTROCHEMICAL OXIDATION OF
ANAEROBICALLY TREATED LANDFILL LEACHATE USING BORON-DOPED
DIAMOND ANODE

Arseto Yekti Bagastyo, Dian Novitasari, and Ervin Nurhayati

MAKING BIOLOGICAL PRECIPITATION AND COAGULATION MATERIAL
EXTRACTED FROM TAMARIND SEED AND INVESTIGATING THE
APPLICABILITY OF NIKEL (Ni?*) REMOVAL

COMPUTATIONAL STUDIES ON PROTEIN-DNA INTERACTIONS
Min-Yeh Tsai

THE ENHANCEMENT OF BIODEGRADABILITY INDEX OF MATURE LANDFILL
LEACHATE BY ELECTROCHEMICAL OXIDATION PROCESS USING DSA AND
BDD ANODE

Ervin Nurhayati, Arseto Yekti Bagastyo, Deviani Dwi Hartatik

LV

347

347

348

348

349

349

350

350

351

351

352

352



47

48

49

50

51

52

53

o4

55

56

57

58

REMOVAL OF ARSENIC FROM CONTAMINATED GROUNDWATER USING
NANO COBALT-FERROUS OXIDE (COFe;0.)
Dao Minh Trung, Vo Le Phu, Nguyen Thi Thanh Tram

MAKING DENATURED BIOCHAR FROM CASSIA FISTULA L. SEED AND ITS
APPLICATION ON REMOVING METHYLENE BLUE IN INDUSTRIAL
WASTEWATER

ELECTROCATALYTIC REGENERATION OF ORGANIC HYDRIDE AS
HYDROGEN CARRIER WITH RH-MODIFIED PT NANOPARTICLE-LOADED
CARBON CATALYSTS

Toyoki Imada, Masanobu Chiku, Eiji Higuchi, Hiroshi Inoue

ELECTROCHEMICAL GLYCEROL OXIDATION REACTION WITH RHODIUM
ELECTRODE
Kien T. Nguyen, Masanobu Chiku, Eiji Higuchi, Hiroshi Inoue

INDUCTION OF HELICAL CHIRALITY OF FOLDAMER POSSESSING
TRIETHYLENE GLYCOL CHAINS

Takafumi Tsuno, Soichiro Koga, Eisuke Ohta, Shuichi Tani, Takuya Ogaki, Yasunori Matsui,
Hiroshi Ikeda

A PRELIMINARY RELEASE OF JAPANESE AQUATIC MACROINVERTE-BRATE
REFERENCES (J-AMIR) ON INTERNET WEB
Kei Wakimura, and Mikio Kato

PROTECT THE ENVIRONMENT AND SAVE WATER RESOURCES BY METHODS OF
SEDIMENTATION, FILTRATION, CIRCULATION, AND REUSE OF WASTEWATER FOR
MOTORBIKES WASH STATIONS

Van Huy Ta

FLOC SIZES AND RESUSPENSION RATES FROM FRESH DEPOSITS:
INFLUENCES OF SUSPENDED SEDIMENT CONCENTRATION, TURBULENCE
AND DEPOSITION TIME

Duc Tran,Kyle Strom

IMPACTS OF LAND SUBSIDENCE AND SEA-LEVEL RISE IN HO CHI MINH
CITY, VIETNAM
Le Van Trung

GLOBAL WARMING POTENTIAL FROM UNMANNED OFFSHORE PLATFORM
FACILITY USING LIFE CYCLE ASSESSMENT

Aulia Ulfah Farahdiba, Aditya Prana Iswara, Rachmat Boedisantoso

STUDY ON THE POTENTIAL FOR RECOVERY OF METHANE FROM BIOWASTE
AFTER THERMAL PRETREATMENT

Duong Thi Thanh, Nguyen Thi Le Lien, Dang Thanh Long

STRUCTURE AND TOUGHNESS IMPROVEMENT OF POLY (LACTIC ACID)
BLENDS
Trong-Ming Don, Sheng-Huang Wu, Ting-Shu Li, Yi-Hsun Liu
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IMIDACLOPRID DECOMPOSITION IN WASTEWATER BY ELECTRO FENTON
PROCESS WITH FE;04/MNs;O4 AS CATALYST

Dat Duc Nguyen Duc, Khanh An Huynh, Bich Hanh Dang VVu, Tan Phong Nguyen

ELECTROCHEMICAL OXIDATION OF LANDFILL LEACHATE USING BORON
DOPED DIAMOND, Ti/lrO2, AND Ti/Pt ANODES PRETREATED BY MOVING BED
BIOFILM REACTOR

Arseto Yekti Bagastyo, Arum Sofiana Hidayati, Ervin Nurhayati, Welly Herumurti

LITERATURE RESEARCH OF INVERSE VULCANIZED POLYMERS AND THEIR
DYE AND MERCURY CAPTURING APPLICATIONS

Mert Topcuoglu

DENSITY FUNCTIONAL THEORY STUDY OF OXYGEN REDUCTION REACTION
ON THE DEFECT TRANSITION METAL DICHALCOGENIDE WTE2

O My Na, Viorel Chihaia, Do Ngoc Son

CHITOSAN HOLLOW HYDROGELS AS A NEW GASTRORETENTIVE SYSTEM
FOR CONTROLLED RELEASE OF DRUGS

Thi Phuong Thuy Pham, Nhung Truong Thi, Tuyen Nguyen Thi Cam

ROLE OF THE GTP-BINDING PROTEIN RAC1 IN INSULIN-STIMULATED
GLUCOSE UPTAKE IN ADIPOCYTES

Kiko Hasegawa, Nobuyuki Takenaka, Takaya Satoh

CHANGES IN NITROGEN COMPOSITION OF SURFACE WATER TREATED WITH
A PILOT-SCALED BIOFILTRATION COUPLED WITH OZONATION

Phuoc Dan Nguyen, Do Thanh Le Quang, Nhat Huy Nguyen, Khanh An Huynh

POST-ANTIBODY DRUGS: GENERATION OF A NOVEL CLASS OF DRUG
MODALITIES BASED ON MOLECULAR-TARGETING HELIX-LOOP-HELIX
(HLH) PEPTIDES

Ikuo Fujii
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KHOA QUAN LY CONG NGHIEP
(SCHOOL OF INDUSTRIAL MANAGEMENT)

PHAN BAN: BENH VIEN THONG MINH
(SESSION: SMART HOSPITAL DIGITAL REFORMATION)

SMART HOSPITAL DIGITAL REFORMATION TOUCHING POINTS

Dr. M Zakiurl Karim, MD, MBA,

TO MAKE SMART HOSPITALS AND CREATE SMART HEALTH SERVICES
Prof. Dr. Peter Chang, MD, MPH, ScD, FRCP

OPTIMIZE RADIOLOGICAL PROTECTION IN THE SMART HOSPITAL

Chuck Chen, MS of Health Physicist

CHUYEN POI KY THUAT SO TAI BENH VIEN NGUYEN TRI PHUONG: CO HOI

VA THACH THUC
Bs Vo6 buc Chién

PHAN BAN: QUAN LY CONG NGHIEP
(SESSION: INDUSTRIAL MANAGEMENT)

KAIZEN IN QUALITY IMPROVEMENT AT SPBV FACTORY

Nguyen Thuy Quynh Loan, Tran Van Quoc

APPLYING KANO MODEL TO CLASSIFY THE CHARACTERISTIC OF SERVICE

QUALITY AT OUTPATIENT DEPARTMENT TRUNG VUONG HOSPITAL

Nguyen Thi Kim Quyen, Huynh Bao Tuan

LEANNESS ASSESSMENT: ASTUDY O

N JVN COMPANY

Nguyen Thi Buc Nguyen, Tran Thi Huong Giang, Ngo Kim Hao

AN INTEGRATED APPROACH OF KANO’S MODEL AND IMPORTANCE

PERFORMANCE ANALYSIS FOR

IMPROVING QUALITY OF

SERVICE - ASTUDY OF FPT TELECOM

Nguyen Trieu Vi, Huynh Thi Phuong Lan

INTERNET

APPLYING IT IN WORK IMPROVEMENT AT COLD ROLLING MILL OF TNAS

STEEL MANUFACTURING COMPANY
Bui Duc Tri

PUBLIC TRUST IN THE HEALTHCARE PROVIDER IN HO CHI MINH CITY

Huynh Bao Tuan, Nguyen Thi Anh Dung
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PHAN BAN: QUAN TRI KINH DOANH
(SESSION: BUSINESS ADMINISTRATION)

BOARD INDEPENDENCE AND EARNINGS MANAGEMENT
Doan Phuong Nhi and Nguyen Thu Hien

OWNERSHIP STRUCTURE AND RISK OF COMMERCIAL BANKS IN VIETNAM
Pham Tien Minh, Bui Huy Hai Bich

SOME ANTECEDENTS AND OUTCOMES OF INFORMAL LEARNING BEHAVIOR
IN VIRTUAL TEAMS

Huynh Thi Minh Chau, Nguyen Manh Tuan, and Truong Thi Lan Anh
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DESIGN OF REAL-TIME CONTROLLER IN THE INDUSTRY
Thinh Quang Truong”, Anh Son Tran®and Ha Quang Thinh Ngo®"

WGraduated student, Ho Chi Minh City University of Technology, VNU-HCM
@Department of Manufacturing Engineering, Ho Chi Minh City University of Technology, VNU-HCM
®Department of Mechatronics Engineering, Ho Chi Minh City University of Technology, VNU-HCM

Email:"nhqthinh@hcmut.edu.vn

Abstract: In the era of great scientific and technical development, the design constraints and specifications
are increasingly advanced. The controllers are completed in a traditional way that does not meet the
requirements to ensure processing time, avoid communication errors such as delay, data loss, and contribute
to reducing errors caused by incidents. The real-time controller scheme is proposed to address outstanding
issues. Based on real-time communication standards, the CPU can transmit or send data to devices or slaves
to execute instructions. On the other hand, the microcontroller also has the ability to monitor the entire
operation in the real time system. This helps improving the reliability of the control system. The controller
tests are experimentally conducted on machine tools to check the feasibility, correctness and application
according to requirements. From these experimental results, the controller will be perfected and widely
applied in practice.

Keywords: theory of control, servo system, real-time system, embedded controller.

RESEARCH ON DESIGNING THE CONTROL SYSTEM OF 3D PRINTERS
BASED ON DLP TECHNOLOGY

Vo Tuyen @, Nguyen Hoang Hiep®®, Nguyen Tan Ken®

W Ho Chi Minh City University of Food Industry
@ DCSELAB — Ho Chi Minh City University of Technology, VNU-HCM
®) FME- Ho Chi Minh City University of Technology, VNU-HCM

Abstract: Nowadays, Additive manufacturing technology (also called 3D Printing in Vietnam) is the
national topic. Most countries have their national strategy in research, development and application of
designing and employing 3D printing technology for all sectors, organizations and people. Additive
manufacturing technology has been applied in more and more industries, such as: Automotive, Aviation,
Aerospace, Health, Construction, Electronics... At present, 3D printing systems based on DLP (Digital Light
Processing) technology on the market are imported from Chinese and Korean manufacturers ... and their cost
are very high. The paper presents a research to apply the engineering design process to design the control
system of the 3D printer based on DLP technology with lower cost and comparable quality to other models
on the market.

Keywords: Engineering design, Control system, 3D Printer, Photosensitive material, Digital Light
Processing Technology.
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RESEARCH ON DESIGNING THE CONTROL SYSTEM OF 3D PRINTERS
BASED ON FDM TECHNOLOGY BY USING MODULARITY DESIGN
METHOD

Le Khanh Dien ™, Nguyen Hoang Hiep @@ Nguyen Thanh Nam @*

W DCSELAB — Ho Chi Minh City University of Technology, VNU-HCM
@ EME — Ho Chi Minh City University of Technology, VNU-HCM

Email: thanhnam@hcmut.edu.vn

Abstract: Nowadays, Additive Manufacturing (AM) is becoming more and more popular in industries and
life. AM technology uses material that are linked with each other or crystallized by layers under computer
control to create three-dimensional parts. AM technology has many categories, in which, the process that
uses the nozzle to extrude the molten material ((FDM - Fused Deposition Modeling) is more common.
Machines using this method are now very popular in the market, with the ability to work in accordance with
many types of objects, from personal scale to company. However, the design and manufacture of these
machines are carried out by traditional methods, which has many limitations. The research applied the design
for assembly method using the analysis results of FDM technology 3D printer design by using the
modularity design method in [5] to design its control system to reduce costs and improve product reliability.

Keywords: 3D Printer based on FDM Technology; Modularity Design; Control System Design.

NON-CONTACT CONTROL OF AN AXIALLY MOVING BEAM BY
VARYING TENSION FORCE
Nguyen Hoang Giang, Nguyen Quoc Chi”
Department of Mechatronics Engineering, Ho Chi Minh City University of Technology, VNU-HCM
Email: ngchi@hcmut.edu.vn

Abstract: In this paper, a control algorithm to suppress transverse vibrations of an axially moving beam is
presented. The equations of motion of the axially moving beam are derived by using Hamilton’s principle.
The proposed control algorithm is designed based on the linearization input-output approximate method,
which is obtained in a reduced order of the axially moving beam systems using the Galerkin method. The
advantage of the proposed control law is to regulate the transverse displacement of the moving beam without
applying external force to the material surface directly and therefore, to prevent damage of the material
surface. The effectiveness of the proposed control algorithm is verified by numerical simulations.

Keywords: Axially moving systems, roll-to-roll system, input-output approximate linearization, Galerkin
method.
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DESIGN AND CONTROL OF THE AUTOMATIC TENSION
MEASUREMENT SYSTEM APPLYING IN THE TEXTILE ENGINEERING

Pham Nguyen Dang Khoa, Mai Huong Bui, Tuong Quan Vo*

Department of Mechatronics, Faculty of Mechanical Engineering,
Ho Chi Minh City University of Technology, VNU-HCM

Email: vtquan@hcmut.edu.vn

Abstract: Nowadays, Clothing industry is one of the fastest-growing industries in the world. In this field,
product quality is always classified as the first priority due to the strict requirements and standards set by
foreign businesses and consumers. Therefore, yarn tension control is a vital parameter in Garment
Manufacturing Technology for quality and efficiency in textile processes such as winding, twisting and
cabling, and in subsequent processes such as weaving and knitting. Although some systems have been
developed (mainly in China), there is still various conundrums and considerable potentials for development
of new and improved tension measurement as well as combining controllable function in future textile
processing.

Keywords: Tension, measurement, yarn, Sensors.

A STUDY ON DESIGN AND CONTROL OF THE REID VAPOUR
PRESSURE SYSTEM FOR CONDENSATE

Thuy Duy Truong, Tuong Quan Vo~

Department of Mechatronics, Faculty of Mechanical Engineering,
Ho Chi Minh City University of Technology, VNU-HCM
Email: viquan@hcmut.edu.vn

Abstract: This research focuses on development a position control system of Scara Robot Arm with the fast
respond and accuracy position by using Neural — PIDs Controller. Firstly, a new configuration of a modeling
for Reid Vapor Pressure machine for Condensate is proposed. Modeling of the Controller based position
control system is then derived based on the standard ASTM D323. Based on the derived model, an optimal
design problem for the control system is built and the optimal solution is obtained based on Lagrangian
Formulation of Dynamic. After that, the Scara Robot Arm based PID controller to control the position is
designed and implemented. Experiments on position control of the fix load is then obtained and presented
with remark discussions.

Keywords: Reid Vapor Pressure, Scara Robot Arm, Neural — PID control, ASTM D 32.
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A STUDY ON DESIGN AND CONTROL OF THE HOME HYDROPONICS
SYSTEM

Minh Tuan Tran, Tran Thanh Cong Vu, Tuong Quan Vo~

Department of Mechatronics, Faculty of Mechanical Engineering,
Ho Chi Minh City University of Technology, VNU-HCM

Email: vtquan@hcmut.edu.vn

Abstract: Hydroponics system is the most popular in-home vegetable planting systems at current time.
People are fond of this type of hydroponics because of this can supply the vegetable for their home and also
be the decoration system for their living room. The paper represents a hydroponics system at home with
main objective is completely automation farming process from seedling to harvest. In order to operate this
system, we need to pay attention to the control of the temperature, the light, the nutrition gquantities, the
humidity and also the characteristic of the plants.

Keywords: Hydroponics, Fresh vegetable, Indoor.

THE DESIGN AND CONTROL OF A FISH ROBOT ACTUATED BY
WIRING SYSTEM

Xuan Quyen Do, Tran Thanh Cong Vu, Tuong Quan Vo

Department of Mechatronics, Faculty of Mechanical Engineering,
Ho Chi Minh City University of Technology, VNU-HCM

Email: vtquan@hcmut.edu.vn

Abstract: In recent years, many studies about robotic fishes have been made, but their performances are
lower than that of real fishes mainly because of their mechanical structure. This study gives a different
design by combining wiring system with compliant material to create the adulatory swimming motion. The
robot is consisted of three parts: The rigid head which housing all the electrical components, the wire-driven
active body, and the compliant tail. Multi-pseudo-link model is used for compliant tail modelling. This
design has some advantages compare to previous designs: high swimming velocity with lower power
consumption, good manoeuvrability.

Keywords: Fish robot, active and compliant propulsion mechanism, undulatory swimming.
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A STUDY ON DESIGN AND CONTROL OF THE AUTOMATIC JUICE
SPRAY DRYING SYSTEM
Duy Thai Pham, Tran Thanh Cong Vu, Tuong Quan Vo~

Department of Mechatronics, Faculty of Mechanical Engineering,
Ho Chi Minh City University of Technology, VNU-HCM

Email: vtquan@hcmut.edu.vn

Abstract: Organic material like foods (fruits, vegetables...) or their ingredients (spices, colors...) are highly
demanded for variety of purposes. However, its natural form is hard and expensive to transport or preserve
since organic substance can be easily decomposed under the influences of temperature, virus, bacteria or
mold. Spray drying technique is introduced as a inexpensiver solution to produce dry organic powder
without excessively change it characteristic. Spray drying is a continuous operation that produce dry powders
from a liquid, a slurry, or low viscosity paste through spraying the feed into a hot gaseous drying chamber.

Keywords: Droplets, drying, spraying, hot air, powder.

DESIGN AND CONTROL OF THE AUTOMATIC SHRIMP WEIGHTING
AND PACKING SYSTEM
Ha Xuan Vu, Vu Tran Thanh Cong, Vo Tuong Quan*

Department of Mechatronics, Faculty of Mechanical Engineering,
Ho Chi Minh City University of Technology, VNU-HCM

Email: vtquan@hcmut.edu.vn

Abstract: Nowadays, the weighting and packing system is used in a lot in the industries such as the food
industries in particular. It ensures the volume of packaging products and quality and preserved standard for
products. With the need of current situation of some seafood companies, our BioMech Lab has researched
about the system of combining automated weighting and packing for the frozen shrimp export industry.
Currently in Vietnam, the weighting and packing systems are semi-automatic, giving average capacity and a
high rate of defective or non-standard products. In this paper, we present the method of designing,
manufacturing and operating the system combining automatic weighting and packing of frozen shrimp.

Keywords: Weighting and packing system, vacuum, thermal seal, quantitative balance.
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EXPERIMENTAL RESEARCH EFFECTS OF TECHNOLOGY
PARAMETERS ON THE TENSILE STRENGTH OF THE BAMBOO
PARTICLE BOARD BILLET

Nguyen Dinh Chien®, Le Khanh Dien®, Nguyen Thanh Nam®~

W EME- Ho Chi Minh City University of Technology, VNU-HCM
@ DCSELAB — Ho Chi Minh City University of Technology, VNU-HCM

Email: thanhnam@hcmut.edu.vn

Abstract: The use of bamboo by-products such as bamboo branches to recycle and produce bamboo particle
board, perfectly replaces the monolithic wood panel with artificial wood from bamboo powders to ensure
raw material, protect environment, also bring economic benefits ... is an urgent task in Vietnam. The paper
presents a study of the effect of technological parameters on the tensile strength of the bamboo particle board
billet.

Keyword: Bamboo by-products, Tensile strength, Technological parameters, Bamboo particle board billet.

OPTIMIZE LIFT OF A FLEXIBLE NANO AIR VEHICLE BASED ON
ANALYSING OF BENDING AND TWISTING RESONANCES

Le Anh Doan””", Thanh Nghi Ngo®, Phuoc Vinh Dang®

@ Department of Mechanical Engineering, The University of Danang- University of Technology and
Education, 48, Cao Thang Street, Danang, Vietham
@ Department of Mechanical Engineering, The University of Danang-University of Science and Technology,
54, Nguyen Luong Bang Street, Danang, Viet Nam

Email: doanleanh024@gmail.com

Abstract: In recent decades, the prospect of exploiting the exceptional flying capacities of insects has
prompted much research on the elaboration of flapping-wing nano air vehicles (FWNAV). However, when
designing such a prototype, designers have to wade through a vast array of design solutions that reflects the
wide variety of flying insects to identify the correct combination of parameters to meet their requirements.
To alleviate this burden, the purpose of this paper is to develop a suitable tool to analyze the kinematic of a
resonant flexible-wing nano air vehicle. The proposed tool uses a Bond Graph formalism because it is well
suited to simulating multi-physical systems. Moreover, the prototype studied combines two resonant
vibration modes — bending and twisting — to reproduce insect wing kinematics. This could be considered as
the key to optimize the generated lift.

Keywords: Flapping wing nano air vehicle, power, energy, Bond Graph, flexible structure.
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NGHIEN CUU ANH HUONG THONG SO CONG NGHE PEN BIEN PQ
RUNG PONG VOI CAC DANG QUY HOACH THUC NGHIEM BAC 2
KHAC NHAU
Nguyén Hiru Loc’, Nguyén Phuéc Hung
Khoa Co khi, Truong Dai hoc Bach Khoa, PHQG-HCM
Email: nhloc@hcmut.edu.vn

Abstract: For CNC machines, the machining accuracy is extremely important, it determines the quality of
the product. Vibration amplitude and stiffness are the key factors that determine the machining accuracy of
the CNC machine. Before that situation, the study of the structure stiffness and the effect of technological
parameters to the vibration amplitude of the CNC router spindle with various Second-order designs to
improve machining accuracy are the important problems. The content of the article includes: experimental
research with 3 methods of response surface design of experiments; experimental factors affecting the
vibration amplitude of CNC router and making conclusions for the whole article.

Keywords: CNC router structure, design of experiments, vibration amplitude, stiffness.

DYNAMIC RESEARCH OF SCOOPING PROCESS ON THE SIDE DUMP
BUCKET LOADER MCV E500-1 FOR TUNNEL CONSTRUCTION BY THE
DRILL AND BLAST METHOD

Huy Ta Van, Dat Chu Van®
Faculty of Mechanical Engineering and Energy in Transportation, Le Quy Don Technical University
Email: quanghuych1971@gmail.com

Abstract: The article presents the process building the dynamic models of the material loading and dumping
process in the working cycle of the side dump bucket loader. Based on the built model, the dynamic
characteristics of the equipment will be considered and surveyed to meet the post-drilling conditions of rock
environment and the working space in the tunnel. At the same time, it is the basis for equipment selecting for
exploitation or new design of this loader in accordance with environmental characteristics, the space of tunnels
constructed by drill and blast method.

Keywords: The side dump bucket loader, working equipment, dynamic model.
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OPTIMAL DESIGN PARAMETERS FOR 3-RRR COMPLIANT PARALLEL
MECHANISMS WITH MAXIMAL STIFFNESS PROPERTY
Pham Minh Tuan
Faculty of Mechanical Engineering, Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: pmtuan@hcmut.edu.vn

Abstract: Any compliant parallel mechanism (CPM) must perform high flexibility in actuating axes and
high stiffness in other directions to achieve its desired degrees-of-freedom (DOF). Thus, maximizing
stiffness ratios between actuating and non-actuating stiffness is essential during the synthesis process of
CPMs. This paper provides the optimal design parameters for 3-DOF planar-motion CPMs developed based
on the 3-revolute-revolute-revolute (3-RRR) configuration to achieve maximal stiffness behavior. The
stiffness property of the CPM is analytically derived and parameters representing the position/orientation of
each flexure joint are considered as design variables. Genetic algorithm (GA) is employed as the solver of
the optimization process with the objective function being formulated by stiffhess ratios. Using the obtained
results, a novel design of 3-RRR CPM with large workspace and maximal stiffness performance is archived.
A 3D printed prototype of the optimized CPM is built and several testings are also carried out to evaluate the
elastic deformations of the 3D printed CPM in desired direction in order to demonstrate the correctness of
the proposed results.

Keywords: Compliant mechanism, flexure mechanism, 3-RRR, optimization, stiffness property.

DESIGN OF FEED PELLETING MACHINE 25 TONS/HOURS

Pham Quang Trung, Tran Mai Bao Chuong”
Ho Chi Minh City University of Technology, VNU-HCM
Email: quangtrung@hcmut.edu.vn

Abstract: Use of mixed feeding is convenient, reduce production costs in the stages of feeding, processing,
preserving and reducing labor, use less food but high productivity to bring high economic efficiency
inlivestock. Therefore,the pelleting process is an indispensable process in the current feed production line.
With pressing requirements from the manufacturing market with industrial scale, it is necessary to
manufacture pellet presses with large capacity to response the huge demand of the market, so designing a
pellet machine is one necessaryrequirements to meet the current needs of the market. In this article, perform
calculations for maximum productivity of 25 tons / hour.

Keywords: Feed pelleting machine, animal feed, automation.
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DESIGN DEVELOPMENT OF THE BALL AJUSTED ARTIFICIAL
SPINE DISC
Nguyén Trong Pul, L& Nhut Linh, Tran Pirc Toan,Vé Pinh Thai, Té Ngoc Gid Na, Huynh Thién
Twong, Nguyén Vin Tung, Tran Minh TAm, Trwong Vin Tién, Phan Chu Tan, Trinh Quéc Hung,
Nguyén Tan Khanh, Tran Nguyén Duy Phwong’, Vy Pirc Kiém
Khoa Co khi, Truong Dai hoc Bach Khoa, PHQG-HCM
Email: tnduyphuong@yahoo.com

Abstract: This paper presents the design development of the ball adjusted artificial spine disc for patients
with bone cancer based on the existing spine disc design to increase abrasion resistance as well as increase
the lifespan of details. Moreover, the design is also geared towards fabricating with CNC technology.

Keywords: The adjusted artificial spine disc, the ball adjusted artificial spine disc, bone cancer.

RESEARCH ON OPTIMIZING THE TECHNOLOGICAL PARAMETERS
BY THE REGRESSION EQUATION OF DIMENSIONAL ERROR IN DEPTH
ORIENTATION WHEN MANUFACTURING SHEET MATERIAL BY HOT
SPIF PROCESS

Nguyen Tan Hung®”, Khuc Lam Dong®®, Nguyen Thanh Nam®”

@ Cao Thang Technical College
@ FEME — Ho Chi Minh City University of Technology, VNU-HCM

Email: thanhnam@hcmut.edu.vn

Abstract: Single Point Incremental Forming technology (SPIF) has become more and more popular in sheet
forming industry, especially in one-off production and prototype production in the field of health. However,
if the sheet materials have high hardness and durability, it is difficult to deform and shape them because of
their high elasticity. In that case, if we determine the appropriate value of main technological parameters,
such as temperature T(°C), the horizontal feed rate V,y(mm/ph), the length of step in depth Az(mm) and
forming tool diameter D (mm), we apply HOT SPIF technology at high temperature to manufacture these
materials. The paper presents a study to optimize the main technological parameters when processing non-
alloy titanium sheet with HOT SPIF technology to obtain the minimum dimensional error of depth
orientation AH.

Keywords: HOT SPIF, Sheet Metal Forming, Technological Parameter, Optimization, Dimensional Error.
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DESIGN AND CONTROL OF THE AUTOMATIC SHRIMP WEIGHTING
AND PACKING SYSTEM

Ha Xuan Vu, Vu Tran Thanh Cong, Vo Tuong Quan”

Department of Mechatronics, Faculty of Mechanical Engineering,
Ho Chi Minh City University of Technology, VNU-HCM

Email: vtquan@hcmut.edu.vn

Abstract: Nowadays, the weighting and packing system is used in a lot in the industries such as the food
industries in particular. It ensures the volume of packaging products and quality and preserved standard for
products. With the need of current situation of some seafood companies, our BioMech Lab has researched
about the system of combining automated weighting and packing for the frozen shrimp export industry.
Currently in Vietnam, the weighting and packing systems are semi-automatic, giving average capacity and a
high rate of defective or non-standard products. In this paper, we present the method of designing,
manufacturing and operating the system combining automatic weighting and packing of frozen shrimp.

Keywords: Weighting and packing system, vacuum, thermal seal, quantitative balance.

DEVELOPMENT OF VIETNAMESE BANANA LEAF CAKE MAKER
MACHINE
Vo Nhu Thanh®, Vo Minh Nhat
University of Science and Technology, The University of Danang, Danang, Vietnam;
E-mail: vnthanh@dut.udn.vn

Abstract: Automatic machines for food industry and home appliance are one of the needs and trends that are
applying around the world. However, the application of the automation system for making Vietnamese local
food is very limited. The banana leaf cake is one of the specialty food of Central Vietnam and is enjoyed by
many Vietnamese and foreign tourists. However, Vietnamese banana leaf handmade cakes with
disadvantages like all the steps are handmade include making powder, fillings and package that can take a lot
of time, effort and employees. Recognizing these disadvantages, we decide to design and manufacture the
“Vietnamese banana leaf cake maker machine” with the desire to improve efficiency and reduce the cost of
employees. This machine is developed from the order of a local restaurant that can completely put all the
ingredients in a banana leaf and fold it to make the final product. The main parts of the system consist of
conveyor, flour and filling inserter, folding mechanism and controller. The controller of the system consists
of Arduino Mega microcontroller for controlling the whole process, optic sensor for detecting banana leaf,
and relays in combination with valves for controlling the pneumatic pistons. The machine is on testing phase
and give very promising results.

Keywords: Food industry; Automation system; Banana leaf cake; Arduino Mega.
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DAMPING SYSTEM FOR TOOL HOLDER OF TURNING PROCESS

Pham Son Minh® | Nguyen Quang Thu®, Vu Ba Puc®”, Pang Thanh Tam", Nguyen Quoc Cuong®,
Nguyen Truong Giang®, Tran Anh Son®”

W HCMC University of Technology and Education
@ Ho Chi Minh City University of Technology, VNU-HCM, Vietnam

Email: tason@hcmut.edu.vn

Abstract: Silent tool has long been a well-known product and attracted much interest in the field of metal
cutting tools. When working, it is necessary to reduce the vibration so that the surface of the grinding wheel
has a high gloss. Using a shock absorber, when the vibration occurs and develops, it activates the damping
system, producing a force against vibration, absorbing the energy that causes the vibration, destroy resonance
and reduce the amplitude of oscillation. Using a anti-vibration halt is possible to achieve the surface finish
level of 9 with a ra value of 0.2834 um that improved completely when compared to a common halt ( level 8
in surface finish). Thereby showing the reduction of vibration when using the shock absorber you can
increase the value of the cut mode parameters while still ensuring the safety and minimizing vibration
tolerance, dimensional tolerances and surface quality. Increased metal removal productivity thereby
minimizing production costs.

Keywords: Damping, ribration, silent tool, gloss, cut mode parameters.

STUDY ON THE EFFECT OF LOADING STRESS ON FLEXURAL
FATIGUE STRENGTH OF INJECTION MOLDING PRODUCT
Pham Son Minh*, Tran Ngoc Thien
HCMC University of Technology and Education
Email: minhps@hcmute.edu.vn

Abstract: In this paper, the the effect of loading stress on flexural fatigue strength was researched with
specimens of ASTM D790. ABS materials were used in this study. In the study, the flexural strength of
plastic injection molding products decreases when the impact cycle load value increases. When the melting
temperature increases, the flexural fatigue strength increased. When the packing pressure was increased from
38 MPa to 40 MPa, the fatigue strength increased. However, when the packing pressure was higher than 40
MPa, the fatigue strength decreased. The flexural fatigue strength was only increased when the packing time
varied from 0.2s to 0.8s, if continuously increasing the packing time, the fatigue strength will get the
negative effect.

Keywords: Injection molding, flexural fatigue, loading stress, molding parameter.
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INFLUENCE OF LAYER PARAMETERS IN 3D PRINTING FDM PROCESS
ON TENSILE STRENGTH OF PRODUCT
Nguyen Vinh Du®, Trinh Thai Xiem"?, Pham Son Minh®, Nguyen Trong Huynh®, Tran Anh Son®"

@ Department of Science and Technology, Ho Chi Minh city, Vietnam
@ Ho Chi Minh City University of Technology and Education
®)Ho Chi Minh City University of Techology, VNU-HCM, Vietnam

Email: tason@hcmut.edu.vn

Abstract: 3D printing is a promising digital manufacturing technique that produces parts, layer by layer.
Fused deposition modeling (FDM) is a widely employed 3D printing technology that produces components
by heating, extruding and depositing filaments of thermoplastic polymers. The properties of FDM-produced
parts are significantly influenced by the processing parameters. These processing parameters have conflicting
advantages that need to be investigated. This paper investigates the effect of process parameters on the
tensile properties of components produced by FDM technique. The study is carried out on Polylactic acid
(PLA), by using full factorial design of experiment to analyze the effects of process parameters on the tensile
properties of the model. For the investigation, three parameters — layer height, solid layers Top, first layer
height — are considered. From the investigation, it is observed that, among the considered parameters, only
one parameter (layer height) insignificantly influence the tensile properties of the model.

Keywords: 3D Printing, Fused deposition modeling (FDM), Layer
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DESIGN OF THE ADJUSTED ARTIFICIAL SPINE DISC

Phan Chu Tan, Poan Huy Hoang, Trinh Quoc Hung, Nguyen Tan Khanh, Tran Nguyen Duy Phuong’,
Duong Bao Chieu, Nguyen Van Tung, Tran Minh Tam
Ho Chi Minh City University of Technology, VNU-HCM
Email: thduyphuong@yahoo.com

Abstract: This paper presents the design of the adjusted artificial spine disc for L4 vertebrae and L4-L5
intervertebral discs to replace the cancerous vertebrae, for specific patients, suitable for a variety of cases
lead to better cosmetic and functional results than old methods. Finally, offer manufacturing options,
including 3D printing technology.

Keywords: The artificial spine disc, the adjusted artificial spine disc, bone cancer.

THIET KE HE THONG PINH VI VA ON PINH HQOP SQ TRONG PHAU
THUAT SQ NAO
Tran Hai Nam, Banh Quéc Nguyén, Tran Anh Son”
Ho Chi Minh City University of Technology, VNU-HCM
Email: namth@hcmut.edu.vn

Abstract: Hé thong ¢ dinh dau trong phau thuat so ndo (Cranial Fixation & Stabilization System) la cong
cu hd tro quan trong trong phau thuat than kinh, gitp c¢b dinh tu thé dau va 6n dinh phau truong trong khdng
gian tao thuan loi trong viéc tiép can cac muc tiéu phau thuat va phdi hop véi cac thiét bi dinh vi chuyén
dung (navigation), tay vén néo tu dong... Trén thé gioi, loai thiét bi nay da dugc san xuat va sir dung rong rai
& cac bénh vién chuyén nganh ngoai than kinh. Tuy nhién gia thanh ché tao twong ddi cao. Trong nudc, trang
bi phwong tién nay tai cac tuyén bénh vién co s& con kha han ché, ciing nhu chwa dugc quan tam nghién ctu
ché tao cho phi hop vé6i nguoi Viét Nam. Song song véi phét trién kinh té, xa hoi va dic biét 1a cong nghé
khoa hoc va ky thuat hinh anh hoc y khoa trong thoi gian gan ddy da khong ngirng thiic ddy nhu cau phat
trién trong linh vuc phau thuat bénh 1y than kinh, nhu vay, mirc do trang bi nhu vay khong dap tmg dugc yéu
ciu cua cac bénh vién. Mot s6 bo phan cua thiét bi chua phu hop véi kich thude hop so cua ngudi Viét dic
biét Ia tré em nén c6 gay ra mot s ton thwong nhat dinh. Nghién ctru ndy dua trén co s& danh gia phan tich
cac hu hong cua thiét bi trong qué trinh sir dung va cac thdng sé sinh tric hoc dé thiét ké lai cho phu hop véi
diéu kién Viét Nam. Mot hé théng cé dinh hop so trong phau thuét so ndo duoc tinh toan, thiét ké, danh gia
kha thi dua trén md phong may tinh trudc khi tién hanh ché tao thuc nghiém.

Keywords: Cranial Fixation & Stabilization System, Head Frames, Skull Clamp.
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EXPERIMENTAL RESEARCH EFFECTS OF TECHNOLOGY
PARAMETERS ON THE TENSILE STRENGTH OF THE BAMBOO
PARTICLE BOARD BILLET

Nguyen Hoang Hiep “?, Nguyen Van Thanh®, Nguyen Thanh Nam @~

W DCSELAB — Ho Chi Minh City University of Technology, VNU-HCM
@ EME — Ho Chi Minh City University of Technology, VNU-HCM

Email: thanhnam@hcmut.edu.vn

Abstract: The use of bamboo by-products such as bamboo branches to recycle and produce bamboo particle
board, perfectly replaces the monolithic wood panel with artificial wood from bamboo powders to ensure
raw material, protect environment, also bring economic benefits ... is an urgent task in Vietnam. The paper
presents a study of the effect of technological parameters on the bending strength of the bamboo particle
board billet.

Keywords: Bamboo by-products, Bending strength, Technological parameters, Bamboo particle board
billet.

RESEARCH ON OPTIMIZING THE TECHNOLOGICAL PARAMETERS
BY THE REGRESSION EQUATION OF DIMENSIONAL ERROR IN
RADIAL ORIENTATION WHEN MANUFACTURING SHEET MATERIAL
BY HOT SPIF PROCESS

Nguyen Hoang Hiep *?, Nguyen Tan Hung ®, Hoang Duc Lien ¥~

@ EME- Ho Chi Minh City University of Technology, VNU-HCM
@ DCSELAB — Ho Chi Minh City University of Technology, VNU-HCM
®) Cao Thang Technical College
“viet Nam National University of Agriculture

Abstract: Single Point Incremental Forming technology (SPIF) has become more and more popular in sheet
forming industry, especially in one-off production and prototype production in the field of health. However,
if the sheet materials have high hardness and durability, it is difficult to deform and shape them because of
their high elasticity. In that case, if we determine the appropriate value of main technological parameters,
such as temperature T(°C), the horizontal feed rate V., (mm/min), the length of step in depth Az(mm) and
forming tool diameter D (mm), we apply HOT SPIF technology at high temperature to manufacture these
materials. The paper presents a study to optimize the main technological parameters when processing non-
alloy titanium sheet with HOT SPIF technology to obtain the minimum dimensional error of radial
orientation AD.

Keywords: HOT SPIF, Sheet Metal Forming, Technological Parameter, Optimization, Dimensional Error.
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DESIGN OF THE ADJUSTED ARTIFICIAL SHOULDER JOINT

Nguyen Van Tung, Tran Minh Tam, Duong Bao Chieu, Nguyen Tan Khanh,
Tran Nguyen Duy Phuong’, Trinh Quoc Hung, Phan Chu Tan, Doan Huy Hoang
Ho Chi Minh City University of Technology, VNU-HCM
Email: thduyphuong@yahoo.com

Abstract: The status of degenerative joint or joint injuries causes many difficulties for patient's activities. Up
to now, there have been many methods of recovery of shoulder joint mobility in the world. Among them,
artificial joint replacement method is one of the most commonly used measures for severe patients and the
elderly. But most of the artificial joints are designed according to a large point of view, so they are only

relatively appropriate. The paper presents the adjusted artificial shoulder joint design for patients with
shoulder joint and bone problem.

Keywords: The artificial shoulder joint, the adjusted artificial shoulder joint, bone cancer.

OPTIMIZING THE CONTROLLING MOTOR PARAMETERS IN OPERATING
THE STACKER CRANE OF THE AUTOMATED WAREHOUSE

Nguyen Duc Thinh, Banh Quoc Nguyen”

Ho Chi Minh City University of Technology, VNU-HCM
Email: bgnguyen@hcmut.ed.vn

Abstract: Calculating and optimizing the motor controlling input parameters in installing and operating
machinery are capable of minimizing the cost, improving the productivity of all firms. Thus, it is especially
indispensable to the object of this research: Controlling motors of stacker crane in Automated Warehouse.
The inputs are the distance of X, Z directions and the limited accelerator along X, Z directions. The
automated warehouse in this research has 2 nine-shelf rows, each shelf has 6 spaces for pallet. The
requirements are: simultaneously optimizing the time controlling in operating of both X and Z motors and
minimizing the dead time during the process of loading/unloading in 108 positions. Then, the outputs are the
increasing/decreasing velocity period, the constants velocity period and the maximum velocity of direction
X, Z motors - in trapezoidal profile. In this study, a program written in MATLAB is utilized to create the
multidimensional array in storing parameters and the loop in solving the equations. Therefore, the efficient of
the automated warehouse will be supervised, in the meantime, the optimal input parameters are determined.

Keywords: Controlling parameters optimization, multidimensional array, automated storage.
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DESIGN DEVELOPMENT OF THE BONE STRUCTURE OF THE

ADJUSTED ARTIFICIAL SPINAL DISC

Phan Chu Tan, Doan Huy Hoang, Nguyen Trong Pul, Le Nhut Linh, Nguyen Van Tung,
Tran Minh Tam, Trinh Quoc Hung, Nguyen Tan Khanh, Tran Nguyen Duy Phuong ~
Ho Chi Minh City University of Technology, VNU-HCM
Email: thduyphuong@yahoo.com

Abstract: The paper presents the design development of the bone structure of the adjusted artificial spinal
disc to ensure loading ability and compatibility, best-fitting with the natural bone of the body. In addition,
the designs also integrate manufacturing feasibility, such as CNC machine and 3D printing.

Keywords: The artificial spine disc, the artificial bone structure, the adjusted artificial spinal disc.

RESEARCH AND MANUFACTURING THE MOLDING MACHINE IN
MEDICAL

Anh Son Tran, Ha Quang Thinh Ngo®*

'Department of Manufacturing Engineering,
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam

Department of Mechatronics Engineering,
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam

Email: nhgthinh@hcmut.edu.vn

Abstract: In Vietnam, there exist various problems in the healthcare system due to expensive devices, high
operating cost or lack of national investment. The domestic demands become more serious because the
number of patients has increased rapidly. In this paper, a design of prototyping mold cutter machine is
proposed to help poor patients in hospital. The mechanical structure and electrical design are demonstrated to
clarify the internal components. Especially, the programming environment is based on open-source software.
It can be easily to control and develop in future. From the experimental results, the effectiveness and
feasibility of proposed design have been validated and verified.

Keywords: mechanical manufacturing, automation, control, molding.
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INVESTIGATION THE EFFECT OF TOOLPATH STRATEGIES ON
CUTTING FORCE DURING POCKET MILLING

Pham Son Minh", Huynh Po Song Toan, Vo Thanh Toan, Bui Chan Thanh
HCMC University of Technology anh Education.
Email: minhps@hcmute.edu.vn

Abstract: Cutting force is the most important factor to reflect the rough milling process. Cutting force
affects machining accuracy, heat generated during machining, durability of cutting tools. The objective of
this paper is to examine the shear forces generated by four toolpaths, zig zag, contour parallel, morph spiral
and true spiral on two pocket shapes, round and square. The experiment was performed on a 3-axis vertical
CNC milling machine combined with eto for cutting force. The results show that the cutting force value
increases rapidly at the positions in the tool that start the milling process, at the corners of the pocket, at the
position of the toolpath changing direction. In addition, processing time is also considered to evaluate the
productivity of the toolpath. The toolpath has a large cutting force, giving a short machining time, high
productivity.

Keywords: Cutting force, machining time, milling toolpath , pocket milling.

DESIGN AND MANUFACTURING OF A NON-STANDARD CHAIN PARTS
FOR A CHAIN CONVEYOR FOR A HARVEST SHALLOT: A CASE STUDY

Nguyen Thai Van¥*, Cao Hung Phi®, Nguyen Hong Ky, Cao Dang Long®, Tran Trong Quyet®

@Wvinh Long University of Technology Education
@ Quality Assurance and Testing Center 3
®) Tran Dai Nghia University
Email: trongquyet@gmail.com

Abstract: This paper presents a complete case study for designing and manufacturing chain parts for chain
conveyor use for a harvest shallot for a real. The process of harvesting shallot in Vietnam is being done
manually. Mechanization, automation of the harvest process has been demanded by farmers. In the harvest
shallot equipment, the chain conveyor system is used to handling the desired orbit to the packing position.
Shallots are uneven in size, distributed in a certain size range. Chain conveyor systems with the chain was
non-standardized were choiced. Therefore, a complete design is required to meet requirement. The design
procedures are: (1) calculation of the expected loads that exert on the chain during operation, (2) selection of
materials, (3) designing the different parts of the chain taking into account safety, assembly process and
economic considerations. The final design was justified and validated. The chain of chain conveyor system is
working properly and safety under real conditions.

Keywords: Design chain, harvest shallot, optimization design, materials handling, case study.
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ANALYSIS PROCESS MANUFACTURING INJECTION MOLD COOLING
BY WAAM METHOD

Pham Son Minh", Nguyen Hoang Nhat, Vu Quang Huy
HCMC University of Technology and Education
Email: minhps@hcmute.edu.vn

Abstract: The article "Analysis Process Manufacturing Injection Mold Cooling By WWAM Methood" is
done mainly researching and experimenting forming process when 3D printing metal cooling grooves. In-
mold applied by Wire Arc Additive Manufacturing (WAAM). The paper is researched and practical
experience of 3D printing metal groove making process in mold by WAAM method with forming devices
such as CNC machine, driver noise and MIG / MAG welding machine, the implementation process is
divided. complete tasks step by step until the product is complete

Keywords: WAAM : Wire Arc Additive Manufacturing, MIG/MAG: Metal Inert Gas/ Metal Active Gas,
CNC: Computer Numerical Control.

INFLUENCE OF 3D PRINTING FDM PROCESS PARAMETERS ON
TENSILE STRENGTH OF PRODUCT

Pham Son Minh®, Nguyen Trong Huynh®, Tran Manh Kien”, Tran Anh Son®”

W HCMC University of Techology and Education
@ Ho Chi Minh City University of Technology, VNU-HCM, Vietnam

Email: tason@hcmut.edu.vn

Abstract: 3D printing is a promising digital manufacturing technique that produces parts, layer by layer.
Fused deposition modeling (FDM) is a widely employed 3D printing technology that produces components
by heating, extruding and depositing filaments of thermoplastic polymers. The properties of FDM-produced
parts are significantly influenced by the processing parameters. These processing parameters have conflicting
advantages that need to be investigated. This paper investigates the effect of process parameters on the
tensile properties of components produced by FDM technique. The study is carried out on Polylactic acid
(PLA), by using full factorial design of experiment to analyze the effects of process parameters on the tensile
properties of the model. For the investigation, three parameters — material, infill density, infill pattern — are
considered. From the investigation, it is observed that, among the considered parameters, only one parameter
(infill pattern) significantly influence the tensile properties of the model.

Keywords: Fused deposition modeling (FDM) - Polylactic acid (PLA) - ABS (acrylonitrile butadiene
styrene) - PETG (Polyetylen Terephthalate).
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VERIFYING THE GAS HEATING METHOD FOR INJECTION MOLD
Tran Anh Son®”, Nguyen Truong Giang®, Pham Son Minh®

W HCMC University of Technology and Education
@ Ho Chi Minh City University of Technology, VNU-HCM, Vietnam

Email: tason@hcmut.edu.vn

Abstract: Today, for manufacturing the plastic product, injection molding is one of the most popular
methods. In this research, for heating the cavity surface, an external gas-assisted mold temperature control
(Ex-GMTC), with the gas temperature varies from 200 °C to 400 °C, was applied for the injection mold. The
result shows that with 3 types of gas temperatures, the heating get a high efficiency at the first 20 s with the
highest heating rate could be reached to 8.25 °C/s with the 400 °C gas. In this case, although there is a
limitation in the raising temperature, however, the mold surface was reached to 172.2 °C, this temperature is
high enough for almost the melt flow easily into the cavity.

Keywords: Injection molding, mold heating, external gas-assisted mold temperature control, thin wall
product, melt flow length.
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NUMERICAL STUDY OF AUTONOMOUS UNDERWATER VEHICLE
MOVEMENT

Vuong Thuy Hang®, Le Minh ©, Ngo Minh Nghia®,
Pham Trung Tin ®, Cai Huy Quoc Hung ™, Le Thanh Long “?”, Tran Ngoc Huy ©

@ Faculty of Mechanical Engineering, Ho Chi Minh City University of Technology, VNU-HCM (HCMUT)
@ Key Laboratory of Digital Control and System Engineering, Ho Chi Minh City University of Technology,
VNU-HCM (DCSELab)

Email: Itlong@hcmut.edu.vn

Abstract: Nowadays, autonomous underwater vehicle is applied wordwide. It can be applied in the field of
remote sensing, oceanographic research, environmental control, territorial protection,...The ability to
automatically control and flexibly react of autonomous underwater vehicle has been affirmed in the role of
submarine industrial base development. In this trend, the study investigates on simulating the effect of fluid
flow on the profile of an autonomous underwater vehicle by computational fluid dynamics method. The
numerical results indicate that an autonomous underwater vehicle profile determines the drag and the largest
stress occurs at the head of autonomous underwater vehicle when it moves. In addition, the effect of wing
profile on the drag and rotation angle of autonomous underwater vehicle is also explored in this study.

Keywords: Autonomous Vehicle, Computational Fluid Dynamics, AUV Wing, Drag.

RESEARCH ON DESIGNING THE MECHANICAL SYSTEM OF 3D
PRINTERS BASED ON DLP TECHNOLOGY

Vo Tuyen @, Nguyen Hoang Hiep ¢®, Nguyen Tan Ken @®”*

W' Ho Chi Minh City University of Food Industry
@ DCSELAB — Ho Chi Minh City University of Technology, VNU-HCM
®) FME- Ho Chi Minh City University of Technology, VNU-HCM

Abstract: Nowadays, Additive manufacturing technology (also called 3D Printing in Vietnam) is the
national topic. Most countries have their national strategy in research, development and application of
designing and employing 3D printing technology for all sectors, organizations and people. Additive
manufacturing technology has been applied in more and more industries, such as: Automotive, Aviation,
Aerospace, Health, Construction, Electronics... At present, 3D printing systems based on DLP (Digital Light
Processing) technology on the market are imported from Chinese and Korean manufacturers ... and their cost
are very high. The paper presents a research to apply the engineering design process to design the
mechanical system of the 3D printer based on DLP technology with lower cost and comparable quality to
other models on the market.

Keywords: Engineering design, Mechanical system, 3D Printer, Photosensitive material, Digital Light
Processing Technology.
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DESIGNING AND MANUFACTURING AUTOMATIC SEEDING
MACHINES ON VEGETABLE BEDS
Pham Quang Trung *, Nguyen Minh Nhan
Ho Chi Minh city University and Technology, VNU-HCM
Email: quangtrung@hcmut.edu.vn

Abstract: The article introduces the results of designing and manufacturing automatic seeding machines on
vegetable beds. Through the principles and products already on the market, improve the seed cluster and
general structure of the machine. Since then the machine can overcome some problems such as not sowing
many types of seeds, many particle spacing or machine production costs are too high compared to the needs
of Vietnam market. Specifically, the machine is designed to easily change between three fixed particle
distances, which is common particle distance. And the machine also achieves the basic requirements of size
and performance, productivity.

Keywords: Seeding machines on vegetable beds, vacuuming seed cluster, vacuuming seed cluster by drum
suction mechanism.

OPTIMIZATION OF MOLD TEMPERATURE
AND MELT TEMPERATURE USING DESIGN OF EXPERIMENTS FOR
KIDS CHAIR MOLD

Pham Quang Trung’, Phan Cong Nguyen
Ho Chi Minh city University of Technology, VNU-HCM
Email: quangtrung@hcmut.edu.vn

Abstract: Plastic injection molding is the most popular production of plastic products, they are widely used
in industries and lifeTherefore, improving the quality of injection molding products is essential. To produce
good quality products, it is necessary to control the quality characteristics of the product.There are many
factors affecting product quality such as material parameters, temperature, pressure, time, mold quality. Melt
temperature and mold temperature are two process parameters that play an important role in product
manufacturing. Using the Autodesk Moldflow 2019’s Design of experiments tool to investigate the effect of
mold temperature and melt temperature on injection molding technology. Specifically, analytical products
are kids chair mold using polypropylene (PP). The results of simulation analysis show that, in the analytical
temperature range tmold = [40, 80]°C and tmelt = [180, 220]°C, the melt temperature has a great impact on
the criteria for evaluating quality of product(sink mark depth, volumetric shrinkage, deflection) and the
criteria for evaluating product cost(time at end of packing, total part weight), and melt temperature has a
major impact on deflection and time at end of packing. The best result is at 180°C melt temperature and 60°C
mold temperature.

Keywords: Injection molding, mold temperature, melt temperature, polypropylene, design of experiments.
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DESIGN, DEVELOPMENT LEATHER PRODUCTS AND ANALYSIS
CUSTOMERS’ SATISFACTION OF ECO-FASHION IN VIETNAMESE
MARKET

Pham Ho Mai Anh ™", Ong Vinh Dat @

@ Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
@ Ching Kuo Institute of Management and Health

Email: phmanh@hcmut.edu.vn

Abstract: Eco-fashion is one of the trends of sustainability which implements environment and social
responsibility from the creation and production processes of fashion products. Besides, the fashion industry
is facing a ruthless threat due to environmental impacts. Leather products including footwear, garment and
leather goods is highly fashion oriented with an important export rank for many developing countries as well
as Vietnamese market. Therefore, we conducted a study on design, development and analysis satisfaction of
consumers with “Green”, “Sustainable” or “Eco” practices in the entire fashion industry supply chain and in
the entire life cycle of leather products.

In this research, we measured elements of customers’ satisfaction for leather products like
understanding expectations, finding out the failure of products, measuring the emotional aspects, and
assessing the loyalty in Vietnamese market. Meanwhile, survey was also conducted to collect the customers’
satisfaction through several ways such as emails and use of phone calls in order to get credible feedback. The
monitoring and survey were conducted in both offline and online conversation including chat
communications, automated phone interactions, feedback cards and etc.

The results show that customers ‘satisfaction in the field of eco-fashion for leather products in
Vietnamese market is influenced by perceived quality and expectations of the product or service. Findings
from this research can serve as basically measured of customers’ loyalty when a customer satisfies the
fashion products, recommends to a friend, family members as well as for the design of leather products due
to environment impacts.

Keywords: Eco-fashion, Fashion industry, Leather products, Sustainability, Vietnamese market.

DESIGN DEVELOPMENT OF THE BONE STRUCTURE OF THE
ADJUSTED ARTIFICIAL SHOULDER JOINT

Nguyen Van Tung, Tran Minh Tam, Tran Duc Toan, Truong Van Tien, Nguyen Trong Pul,
Le Nhut Linh, Phan Chu Tan, Trinh Quoc Hung, Nguyen Tan Khanh, Tran Nguyen Duy Phuong ",
Vo Pinh Thai, To Ngoc Gio Na, Huynh Thien Tuong, Vy Duc Kiem

Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: tnduyphuong@yahoo.com

Abstract: The paper presents the design development of the bone structure of the adjusted artificial shoulder
joint to ensure and able to improve loading ability and compatibility, best-fitting with the natural bone of the
body. In addition, the designs also integrate manufacturing feasibility, such as CNC machine and 3D
printing.

Keywords: The artificial shoulder joint, the artificial bone structure, the adjusted artificial shoulder joint.
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DESIGN DEVELOPMENT OF THE BALL ADJUSTED ARTIFICIAL
KNEE JOINT

Vo Dinh Thai, To Ngoc Gio Na, Huynh Thien Tuong, Nguyen Van Tung, Tran Minh Tam,
Nguyen Trong Pul, Le Nhut Linh, Nguyen Tan Khanh, Dwong Bao Chieu, Phan Chu Tan,
Trinh Quoc Hung, Tran Nguyen Duy Phuong ~, Tran Puc Toan, Truong Van Tien, Vy Duc Kiem

Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: tnduyphuong@yahoo.com

Abstract: The ball adjusted artificial knee joint is a structure which replaces for a damaged knee joint. It is
used for specific cases such as osteosarcoma in the tibia, femur and osteoarthritis or after injury. Currently,
in Vietnam, cancer cases increase highly due to daily living lifestyle. In particular, tibia bone osteosarcoma is
at risk of most of all age groups. The proportion of men who are infected more than women. The solution to
that treatment is to change the artificial knee joint to adjust, in addition to chemotherapy and radiation
therapy. The replacement of the artificial knee joint adjusts to the area of bone tumors that we decide to
remove the cancerous bone. Since then, we have an exclusive knee joint design for each patient. In this
paper, the authors present an artificial knee joint design that adjusts for each specific patient case.

Keywords: The artificial knee joint, the ball adjusted artificial knee joint, bone cancer.

THIET KE TOI UU THAN MAY CNC GIA CONG GO
Nguyén Hiru Loc *, Tran Vin Thay
Ho Chi Minh City University of Technology, VNU-HCM (HCMUT)
Email: nhloc@hcmut.edu.vn

Abstract: Optimization is a powerful tool for engineers as well as product designers. Using optimization
help us to find out new concept designs which get the requires about funtions, and aestheticism; material,
cost, and time saving. This paper gives an overview of structural optimization and its effects to design
process. Application of two optimization methods including topology optimization design and size
optimization design to design the body structure of CNC Router. The results have built the optimization
design process of CNC Router structure, material reduction, improved shape and size of CNC Router
structure

Keywords: Structural Optimization, Structural Design, CNC router, CAD/CAE Systems.
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THIET KE HE TRUYEN PONG VA KET CAU CUM DI CHUYEN VA CUM
CHAI CUA THIET BI HUT CHAT THAI TRONG AO NUOI TOM
Lé Thé Truyén “?, L& Minh Vuwong @~

@ Ho Chi Minh City University of Food Industry
@ DCSELAB — Ho Chi Minh City University of Technology, VNU-HCM

Email: truyenit@hcmut.edu.vn

Abstract: The technologies development in automation help to improve the working performance in recent
decades. Cleaning water in Shrimp pond have a big affect to the shrimp quality also quantity. The purpose of
this research is to develop an automatic instrument working in the aquatic environment in order to clean the
pond’s water.

Keywords: Brush cluster, Move cluster, Shrimp pond, Waste remover.

THIET KE CUM HUT CUA THIET BI HUT CHAT THAI

TRONG AO NUOI TOM
Lé Thé Truyén “?, L& Minh Vuong @~

W' Ho Chi Minh City University of Food Industry
@ DCSELAB — Ho Chi Minh City University of Technology, VNU-HCM

Email: truyenit@hcmut.edu.vn

Abstract: This paper introduce the designing and manufacturing processes of suck cluster in the sludge
removal instrument using in Shrimp pond. Suck cluster consist of a propeller equipped directly to the beam
shaft of DC motor which is covered by water resistant box, shaft and propeller are equipped inside the
cylinder tube in which has the similar structure as the vessel’s propeller out water pipe. Some of the main
contents cover about the 3D model building of suck cluster simulating the performance of suck cluster to
verify the design, choose designing specifications such as profile and the size of input and output tube,
propeller rotating rpm, the suitable motor power in order to meet the requirement of 20 m*h. The design
must qualify the performance of removing sludge in the Shrimp pond.

Keywords: Filter bag, Sucks cluster, Sludge removal, Shrimp pond.
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DESIGN AND CONTROL OF THE AUTOMATIC TENSION
MEASUREMENT SYSTEM APPLYING IN THE TEXTILE ENGINEERING

Pham Nguyen Dang Khoa, Mai Huong Bui, Tuong Quan Vo

Department of Mechatronics, Faculty of Mechanical Engineering,
Ho Chi Minh City University of Technology, VNU-HCM

Email: vtquan@hcmut.edu.vn

Abstract: Nowadays, Clothing industry is one of the fastest-growing industries in the world. In this field,
product quality is always classified as the first priority due to the strict requirements and standards set by
foreign businesses and consumers. Therefore, yarn tension control is a vital parameter in Garment
Manufacturing Technology for quality and efficiency in textile processes such as winding, twisting and
cabling, and in subsequent processes such as weaving and knitting. Although some systems have been
developed (mainly in China), there is still various conundrums and considerable potentials for development
of new and improved tension measurement as well as combining controllable function in future textile
processing.

Keywords: Tension, measurement, yarn, Sensors.

RESEARCH ON THE EFFECT OF TECHNICAL ATTRIBUTES ON THE
TENSILE STRENGTH OF FDM PRODUCTS

Huu Nghi Huynh*#, Trong Hieu Bui'?, Thi Thu Ha Thai*, Ngoc Luan Ha'

'Faculty of Mechanical Engineering, Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
“National Key Laboratory of Digital Control and System Engineering (DCSELAB),
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam

Email: "“*hhnghi@hcmut.edu.vn

Abstract: Nowadays, Fused Deposition Modelling (FDM) method has been growing rapidly, which can be
used to fabricate complex parts within a reasonable time. The fabrication principle of FDM method is “layer
by layer” so that the previous layer and subsequent layer don’t deposit each other to create the interface
between two adjacent layers. Thus, the tensile strength of FDM product along building direction depends on
several various process parameters. In this study, five important process parameters such as layer thickness,
build orientation, build style, infill density, and print temperature are considered. The effect on tensile
strength is evaluated based on the tensile test of Polylactic acid (PLA) part. The Design of experiment (DOE)
based on the Central Composite Design (CCD) to consider the relationship between the process parameters
and their response through the experimental data aregathered. The suitability of model is validated by
Analysis of Variance (ANOVA) and t-test. Moreover, Artificial Neural Network (ANN) is also applied to
predict the response for experimental model and compared with regression equation obtained from Response
surface analysis (FCCCD). The results show that the predict value of ANN model is very closed to
experiment value (R°=0.964), and the mean absolute error (MAE) of ANN model is smaller than those of
FCCCD model. This proved that ANN model is a potential alternative to predict accurately the relationship
between the process parameters and their response.

Keywords: Fused Deposition Modelling (FDM), Face centred central composite design (FCCCD), Artificial
neural networks (ANNs), PLA, ANOVA.
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STUDY OF THE FACTORS AND OPTIMIZATION ON THE PROCESS OF
ELECTROLYTE POLISHING OF METAL
Tran Hoang Quan’, Nguyen Hai Dang
Faculty of Mechanical Engineering, Ho Chi Minh City University of Technology, VNU-HCM (HCMUT)
Email: hoangquantran.96@gmail.com

Abstract: Electrolyte polishing or Electropolishing is a widely applicable method used to improve the
surface of metals due to its advantages. This process is used to polish, passivate and deburr many metals and
alloys; as a result, their surface become smoother, brighter and less chemically corroded than the original.
One of the most important parameters that affect electropolishing is the electrolyte. In this experiment,
Hs:PO,, HCIO4, HNOs, metanol, glycerol are used as common electrolyte. Other parameters could be implied
as: anodic current density, time, cathode’s materials, initial surface roughness. The experimental metal,
which is served as the anode, is submerged into a electrolyte-bath where a direct current go through; by
doing this, we can specify and utilize the parameters which are used to polishing some common materials,
such as stainless steel, aluminum and its alloys, copper and its alloys. The results of the experiment are
evaluated by the microstructure and the surface roughness of the metals. Through this experiment, the
surface of metals are brightened, smoothened and the suitable electrolyte, parameters are also specified and
utilized.

Keywords: Electropolishing, Electrolyte, Microstructure, Roughness, Metal.

RESEARCH ON DESIGNING BAMBOO-POLYMER FIBER EXTRUSION
MACHINE USED ON FDM 3D PRINTER

12

Nguyen Hoang Quang Huy %, Nguyen Hoang Hiep
Hoang Hai Quang , Tran Khanh Duy @, Nguyen Quoc Trieu ®, Chu Thai Tan ™"

W EME- Ho Chi Minh City University of Technology, VNU-HCM
@ DCSELAB — Ho Chi Minh City University of Technology, VNU-HCM

Abstract: Nowadays, additive manufacturing (also called 3D Printing in Vietnam) has been applied in more
and more industries, such as: Automotive, Aviation, Aerospace, Health, Construction, Electronics... AM
technology has many categories, in which, the method that uses the nozzle to extrude the molten material
(FDM - Fused Deposition Modeling) is more poppular in Vietnam. Generally, 3D printing filaments are
purchased from Chinese, Korean manufacturers... The paper presents a research to apply the engineering
design process to design a bamboo-polymer fiber extrusion machine to take advantage of environmentally
friendly bamboo wood powder raw materials.

Keywords: Engineering Design, Extrusion Machine Design, Bamboo-polymer fiber, Fused deposition
modeling (FDM) technology.
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EXPERIMENTAL IDENTIFICATION OF DYNAMIC CHARACTERISTICS

OF ROTATING MACHINERY
Dang Phuoc Vinh @*, Doan Le Anh @

@ Danang University of Science and Technology
@ Danang University of Technology and Education

Email: dangphuocvinh@gmail.com

Abstract: Rotating machinery is a simple mechanic including motor, rotor and bearings. The idenfication of
dynamic characteristics of rotating machinery based on simulation and experiment has being attracted
researchers over the World. The calculation of dynamic characteristics of rotating machinery such as natural
frequency, mode shapes, stiffness and damping coefficients is very important process and must be carried out
first in the design of any machines. The fail estimation of these characteristics can lead to reducing the
longevity or damaging of machinery. In this paper, dynamic characteristics of a simple rotating machinery
were estimated using experiment. The rotating machinery consists of a rigid rotor, two bearings, an elastic
coupling and two disks. The proximity probes were installed at the bearing housing to measure the vibration
of the shaft in the horizontal and vertical direction. Signal in the time domain is converted in the frequency
domain using a keyphasor. The natural frequencies, orbit of the shaft and the vibration of the shaft during the
test are presented and discussed here.

Keywords: Rotating machinery, experiment, dynamic features, frequency domain.

DESIGNING, MANUFACTURING AND TESTING A SEMI-AUTOMATIC
CUTTING MACHINE FOR SLICING BANANA TREE

Do Minh Cuong’, Nguyen Van Tuan, Tran Quang Dat
College of Agriculture and Forestry, Hue University, Vietnam
Email:dominhcuong@huaf.edu.vn

Abstract: The paper presents the results of calculation, design, manufacture and testing of semi-automatic
cutting machine for slicing banana tree. The machine consists of main parts such as 1.5 kW electric motor
with rotary speed of 1450 RPM, chassis, feeder, transmission system, cutting chamber, knifes and fixed
plate, protection box, infrared sensor, control system and product outlet chanel. It can work with two modes
of Manual/Semi-Automatic. By semi-automatic mode, the electric motor can automatically on/off to drive
the knife exis when having the banana tree in the feeder while Manu mode is used in case of Semi-Automatic
control system had problems. During the test, the cutting speed was changed with three speeds of 20, 24, 28
m/s to evaluate the machine performance. The result shows that the machine can slice banana tree with slices
ranging from 3 - 4mm thickness were obtained and machine capacity reach of 1000 kg/h at cutting speed of
24 m/s. The machine has a simple structure, easy operation, stable and safe operating. It can be used to
develop of the livestock mechanization in the field of the production of fresh-green feed for livestock farms
and households in Vietnam.

Keywords: Arduino Nano, semi-automatic, infrared sensor, banana tree, cutting machine.
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RESEARCH ON DESIGNING SEMI-AUTOMATIC SMALL TYPE BOTTLE
WASHING MACHINE
Ho Ngoc Khang Vinh, Nguyen Trong Nhan, Phung Tri Cong”
Ho Chi Minh City University of Technology, VNU-HCM (HCMUT)
Email: ptcong@hcmut.edu.vn

Abstract: Currently the demand for small capacity bottle washing machines in the market is increasing.
Therefore, the content of the article focuses on research on mechanical design and controller of semi-
automatic bottle washing machines. The content of the paper revolves around two main issues: mechanical
design solutions and circuits design solutions. On the mechanical side, the team studied the mechanical
design to suit users to interact with the machine in the most comfortable way to improve productivity. In
addition, the control circuit solution is selected so that it is less expensive and still satisfies the stability for
the job.

Keywords: Bottle washing machine, mechanical design, electronics design.

NGHIEN CUU ANH HUONG CUA TAM PHAN XA PEN PQ BAO PHU
CUA MOI HAN VAY THIEC SIEU AM
Nguyén Thanh Hai’, Nguy&n Tuin Kiét
Ho Chi Minh City University of Technology, VNU-HCM (HCMUT)
Email: haint@hcmut.edu.vn

Tém tat: Bai béo nay trinh bay thi nghiém nghién ciru cacyéu té anh huong dén chit lugng méi han vay
thiéc c6 hd trg siéu am trén céc soi day nhém —nhém, nhom —ddng duong kinh nhé hon 3 mm hogc trén tam
nhdm —nhém c6 d day 1 mm. St dung thiét bihan tan s620kHz va cong suit 2000 W. Nhiét d6 ndng chay
cua thiéc han 1a 320°C va thoi gian han 1a 1.5s. Két qua nghién ctiru cho thay han siéu am c6 sir dung tim
phan xa gidp thiéc han c6 thé bam vao bémat, mdi han cé chét lugng khéac biét ré so vai han khéng c6 tim
phan xa.

Tir khéa: Han siéu &m, han vay thiéc, han day, han tdam,dong —nhoém, tdém phdn xa.
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Lé Thé Truyén “?, Lé Minh Vwong ®"
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Abstract: This paper introduce the designing and manufacturing processes of suck cluster in the sludge
removal instrument using in Shrimp pond. Suck cluster consist of a propeller equipped directly to the beam
shaft of DC motor which is covered by water resistant box, shaft and propeller are equipped inside the
cylinder tube in which has the similar structure as the vessel’s propeller out water pipe. Some of the main
contents cover about the 3D model building of suck cluster simulating the performance of suck cluster to
verify the design, choose designing specifications such as profile and the size of input and output tube,
propeller rotating rpm, the suitable motor power in order to meet the requirement of 20 m*h. The design
must qualify the performance of removing sludge in the Shrimp pond.

Keywords: Filter bag, Sucks cluster, Sludge removal, Shrimp pond.

NGHIEN CUU VA UNG DUNG CAC YEU TO TAC PONG TRUC TIEP PEN
QUA TRINH NANG CAP TU PONG HOA THIET BI MAY CHI PHI THAP
Tran Pai Nguyén', Phan Ngoc Hung
Ho Chi Minh City University of Technology, VNU-HCM
Email: trandainguyen@hcmut.edu.vn

Abstract: In order to meet the demand of automation in Garment Industry, to solve the finance capacity
problems when investing garment automated equiptment, our team conducted the research named *“ Research
and apply direct factors affected on upgrading process to low-cost automated sewing machine. Contents of
this research focuses on direct factors affected on upgrading automation equiptment process to provide
scientific bases for the following researches. The research subjects are the structure and operating principle
of single lockstitch sewing machine which is the common sewing machine in Garment enterprise. The article
includes: implementation process, achieved result, difficulties, differences compared with initial
expectations, new discoveries and new challenges when expanding bulk production, profit and significance.

Keywords: Automation, Garment Industry, welt pocket sewing machine, machine- Zipper.
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EXPERIMENTAL RESEARCH EFFECTS OF TECHNOLOGY
PARAMETERS ON THE WATER ABSORPTION AND THICKNESS
SWELLING OF THE BAMBOO PARTICLE BOARD BILLET

Tran Van Hung®, Nguyen Van Thanh®, Nguyen Hoang Hiep®?, Nguyen Dinh Chien®,
Khuc Lam Dong®™”

W EME — Ho Chi Minh City University of Technology, VNU-HCM
@ DCSELAB — Ho Chi Minh City University of Technology, VNU-HCM

Abstract: The use of bamboo by-products such as bamboo branches to recycle and produce bamboo particle
board, perfectly replaces the monolithic wood panel with artificial wood from bamboo powders to ensure
raw material, protect environment, also bring economic benefits ... is an urgent task in Vietnam. The paper
presents a study of the effect of technological parameters on the water absorption and thickness swelling of
the bamboo particle board billet, to improve the bamboo-wood particle boarrd billet for manufacturing civil
products and take advantage of environmentally friendly bamboo wood raw materials.

Keywords: Bamboo by-products, Water absorption, Thickness swelling, Technological parameters, Bamboo
particle board billet.

INFLUENCE OF SHELL PROPERTIES IN 3D PRINTING FDM PROCESS
ON TENSILE STRENGTH
Pham Son Minh®, Tran Manh Kien”, Tran Anh Son®"

@ Ho Chi Minh City University of Technology and Education
®Ho Chi Minh City University of Techology, VNU-HCM, Vietnam

Email: tason@hcmut.edu.vn

Abstract: 3D printing is a promising digital manufacturing technique that produces parts, layer by layer.
Fused deposition modeling (FDM) is a widely employed 3D printing technology that produces components
by heating, extruding and depositing filaments of thermoplastic polymers. The properties of FDM-produced
parts are significantly influenced by the processing parameters. These processing parameters have conflicting
advantages that need to be investigated. This paper investigates the effect of process parameters on the
tensile properties of components produced by FDM technique. The study is carried out on Polylactic acid
(PLA), by using full factorial design of experiment to analyze the effects of process parameters on the tensile
properties of the model. For the investigation, three parameters — vertical shell, solid layers top, solid layers
bottom — are considered. From the investigation, it is observed that, all of the considered parameters
significantly influence the tensile properties of the model.

Keywords: 3D Printing, Shell Properties, Tensile Strength.
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ESTIMATE THE INTERNAL INDUCTION HEATING FOR INJECTION
MOLD TEMPERATURE CONTROL
Tran Anh Son®”, Huynh Duc Thuan @, Pham Son Minh®

@ Ho Chi Minh City University of Technology and Education
@Ho Chi Minh City University of Techology, VNU-HCM, Vietnam

Email: tason@hcmut.edu.vn

Abstract: In this paper, an induction heating system was applied for the heating step in injection molding
process. By simulatin and experiment, the heating process was estimated by the temperature distribution and
the heating rate. In simulation, the mold temperature was increase from 30 °C to 180 °C in 9s. So, the heating
rate was higher than 16 °C/s. This is a bright result in the field of mold heating. In addition, the temperature
distribution shows that the higher temperature focuses on the gate area, the lower temperature appears near
the outside of mold cavity. The experiment was achived with the same psrameters as in simulation. The
simulation and experiment results show a good agreement.

Keywords: Induction Heating, Injection Molding, Mold Temperature Control, Flow Length to Thickness
Ratio.
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DESIGN OF AFM SYSTEM FOR DEBURRING
Thien Phuong Ton", Kien Quay Ton
Ho Chi Minh City University of Technology, VNU-HCM
Email: tonphuong@hcmut.edu.vn

Abstract: Surface treatments and deburring are one of the important areas after machining. Burrs is formed
during machining and has many harmful effects such as injuring, accuracy, damaging machinery during
operation. Burrs in intersecting holes is very difficult to deburr because the tools are difficult to reach areas
and cannot be observed. Deburring is done by hand such as using mechanical toos, portable grinders,
sandpaper or advanced methods such as ball blasting, thermal energy method (TEM), ultrasonic, and
abrasive flow machining (AFM). The deburring at the intersection holes using abrasive flow machining was
applied effectively. This paper will present the design of abrasive flow system with two-way flow type. The
study focuses on analyzing the hydraulic pressure for removing burss, mechanical system design, hydraulic
system design, control algorithm and manufacturing the model for experiments of abrasive flow machining.

Keywords: AFM, Abrasive Flow Machining, Burrs, deburring.

OPTIMIZATION OF THE MACHINING PARAMETERS IN BALL
BURNISHING PROCESS ON 6061 ALUMINUM
Tran Minh San, Nguyen Quoc Bao, Nguyen Dang Luu, Nguyen Hai Pang, Banh Quoc Nguyen
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: bgnguyen@hcmut.ed.vn

Abstract: Burnishing process is a method of finishing and hardening machined parts by plastic deformation
of the surface. This process provides a good surface finish, and an increment of superficial hardness, which
in turn improves wear resistance, increases corrosion resistance, improves tensile strength, maintains
dimensional stability and improves the fatigue strength of the workpiece. In this study, the ball burnishing
process of 6061 Al workpiece conducted on a HAAS TL1 CNC lathe machine using a stainless steel ball is
simulated by ABAQUS software. The results of the simulation processes are analyzed to determine the
optimal burnishing condition for the best surface roughness.

Keywords: Ball-burnishing process, simulation, surface roughness, plastic deformation.
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DEVELOPMENT AND VALIDATION OF THE 3D NUMERICAL MODEL
FOR SIMULATING THE SHOT PEENING PROCESS ON THE LOW
ALLOY STEEL

Pham Quang Trung
Ho Chi Minh City University of Technology, VNU-HCM
Email: quangtrung@hcmut.edu.vn

Abstract: Shot peening is a cold working process which is widely used to improve the mechanical properties
of mechanical parts in industries ranging from aerospace, automotive to construction. In this paper, a new 3D
numerial modelis developed to simulate the shot peening process on the surface of the low alloy steel. The
model then is validated with the reference pulished model. The simulation results indicate that the coverage,
velocity,and radius significantly affect the residual stress distribution of the material. The higher pressure has
a greater impact effect.

Keywords: Shot peening, low alloy steel, simulation, plastic deformation.

EFFECTS OF ULTRASONIC VIBRATION ON MICROSTRUCTURE AND
MECHANICAL PROPERTIES OF ALUMINUM ALLOY ADC12 IN
PERMANENT MOLD CASTING
Dao Duy Qui, Luu Phuong Minh, Pham Quang Trung, Nguyen Thanh Hai"

Ho Chi Minh City University of Technology, VNU-HCM
Email: duyqui@hcmut.edu.vn

Abstract: Microstructure of castings involves mechanical properties, in which grain size is one of the
important parameters. Thus, in order to improve the quality of castings, it is necessary to support the
crystallization process to limit the formation of dendrite, grain refinement and disperse impurities in casting
alloy. The objective of the research is to study the effect of high-frequency mechanical vibrations
(ultrasonic) on the microstructure, internal defects and mechanical properties of aluminum alloy castings. In
this study, ultrasonic vibrations with a frequency of 20 kHz and a power of 1500W will be transmitted
directly into the mold during solidification. Design of sonotrode, casting mold, simulation of oscillation type
and natural frequency are carried out to optimize the vibration transmission efficiency into the cast.
Parameters such as pouring temperature and ultrasound transmission time are chosen appropriately by
exploration experiment. The result indicated that the dendrite structures reduced significantly in quantity and
size, fine grain, the phases in the alloy were distributed evenly. The porosity inside the casting decreases and
the tensile strength of cast samples with ultrasonic is higher than without ultrasound samples.

Keywords: Ultrasonic mold vibration, gravity-fed permanent mold casting, Solidification.
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EXPERIMENTAL AND SIMULATION RESEARCH OF THE PROCESS OF
CASTING RV95 ENGINE BODY BY THE FENOTEC PLASTIC SAND
MOLD METHOD
Pham Quang Trung
Ho Chi Minh City University of Technology, VNU-HCM
Email: quangtrung@hcmut.edu.vn

Abstract: Fenotec plastic sand casting technology (called ALPHASET technology) was used about 30 years
ago in the casting industry. Fenotec plastic sand casting technology was invented to improve the
disadvantages of Furan sand casting technology, there are many good advantages for the environment, so it
is selected by many casting factories. Fenotec plastic sand molding technology forms sand with curing of
phenolic alkaline resin with ester catalyst. In about 30 years of formation and development, Fenotec plastic
sand molding technology has been improved both in technology and machinery. Today, Fenotec plastic sand
casting technology is applied in mass production with various types of casting products of various sizes. This
article introduces Fenotec sand casting technology, fabricates details of RV95 engine body by this method,
thereby observes the defects on details, while simulates the process of casting for comparison between
experimental and simulation results.

Keywords: Fenotec casting, sand casting, casting detail defects.

MECHANICAL PROPERTIES OF PMMA/PC BLEND BY INJECTION
MOLDING PROCESS
Van Thanh Hoang “?", Duc Binh Luu®, Quang Bang Tao @

@ Department of Mechanical Engineering, The University of Danang
- University of Science and Technology, 54, Nguyen Luong Bang Street, Danang, Vietham
@ School of Mechanical Engineering, Yeungnam University, Daehak-ro 280, Gyeongsan 38541,
Republic of Korea

Email: hvthanh@dut.udn.vn

Abstract: Polycarbonate (PC) has a high impact strength, whereas Polymethylmethacrylate (PMMA)
possesses a high tensile strength. Both of them have been widely used for optical elements in illumination.
This paper aims to investigate mechanical properties including tensile and impact strengths of PMMA/PC
blend with 50 percent of PC concentration by injection molding process. Tensile and impact specimens were
designed following ASTM, type V and were fabricated by injection molding process. Taguchi technique was
employed to figure out the optimal process conditions for maximum tensile and impact strengths. The
processing conditions such as melt temperature, mold temperature, packing pressure and cooling time were
applied and each factor has three levels. As a results, melt temperature has been found to be the most
significant parameter for both tensile and impact strengths and cooling time is the least significant parameter
for the mechanical properties.

Keywords: PC, PMMA, tensile strength, impact strength, Taguchi method.
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STUDYING EXPERIMENTAL PROCESS OF SHOOTING SPHERICAL
BALL UP TO DETAILED SURFACE BY ULTRASONIC SHOT PEENING
Pham Quang Trung’, To Pinh Kha
Ho Chi Minh City University of Technology, VNU-HCM
Email: quangtrung@hcmut.edu.vn

Abstract: Currently there are many methods to increase fatigue strength for mechanical parts, one of the
methods to meet the above requirements is to shoot the ball by ultrasonic shot peening method. Ultrasonic
shot peening is a mechanical surface treatment in which spherical balls are fired on the treated metal surface,
spherical balls will be accelerated by vibrating chamber by ultrasonic source. This paper presents the effect
of the shooting time on the surface coverage and the roughness of the treated aluminum sheet, the results will
help us evaluate the impact of the method on the detailed surface.From there, make conclusions and
applications in practice and industry. This research will be of great value if the research results are
successful.

Keywords: Ultrasonic shot peening, ball firing process, mechanical properties.

EFFECT OF MINIMUM QUANTITY LUBRICATION TO PREDICTION OF
CUTTING TEMPERATURE DISTRIBUTION IN TURNING MATERIAL
AISI-1045

Tran Trong Quyet ", Pham Tuan Nghia®, Nguyen Thanh Toan ®, Tran Puc Trong ),
Luong Hong Sam ®, Truong Quoc Thanh ©

@ Tran Dai Nghia University
@ Ho Chi Minh City University of Technology, VNU-HCM

Email: trongquyet@gmail.com

Abstract: This paper presents a prediction of cutting temperature in turning process, using a continuous
cutting model of Johnson-Cook (J-C). An method to predict the temperature distribution in orthogonal
cutting is based on the constituent model of various material and the mechanics of their cutting process. In
this method, the average temperature at the primary shear zone (PSZ) and the secondary shear zone (SSZ)
were determined for various materials, based on a constitutive model and a chip-formation model using
measurements of cutting force and chip thicknes. The J-C model constants were taken from Hopkinson
pressure bar tests. Cutting conditions, cutting forces and chip thickness were used to predict shear stress.
Experimental cutting heat results with the same cutting parameters using the minimum lubrication method
(MQL) were recorded through the Testo-871 thermal camera. The thermal distribution results between the
two methods has a difference in value, as well as distribution. From the difference, we have analyzed some
of the causes, finding the effect of the minimum quantity lubrication parameters on the difference.

Keywords: Prediction of cutting temperature, cutting temperature, minimum quantity lubrication, Johnson—
Cook Constitutive Model.
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EFFECTS OF ULTRASONIC VIBRATION ON THE COOLING PROCESS
OF ARC WELDING POOL
Duy Khanh Bui *, Thanh Hai Nguyen, Phuong Minh Luu, Pham Quang Trung
Ho Chi Minh City University of Technology, VNU-HCM, Viet Nam
Email: bdkhanh@hcmut.edu.vn

Abstract: The microstructure of the welding joint affects to the quality of welding structure, the grain size is
one of the most important parameters affecting to the mechanical properties of welding joints. In order to
change the grain size, the cooling process of the welding pool must be controlled carefully. Normally, the
welding pool is cooled down without any treatment after welding process. Therefore, the microstructure of
the welding joint is similar to the one of the casting object. In this work, the ultrasonic vibration is utilized
during the cooling process. Depending on the amplitude and the frequency of the vibration, the
microstructure of the welding joint is changed significantly. Using 20 kHz and 1500 W of ultrasonic system,
the microstructure of the cross-section of the welding joint is investigated. The microscope images of cross-
section of welding joint with and without ultrasonic vibration are compared. With ultrasonic vibration, the
grain size is changed and the mechanical properties are improved significantly.

Keywords: Ultrasonic vibration, welding joint, grain size, microstructure images.

LOCAL TEMPERING FOR THE SHAFT PART
Pham Son Minh®, Nguyen Vinh Du®, Le Van Vinh®, Tran Anh Son®”

W HCMC University of Technology and Education
@ Department of Science and Technology, Ho Chi Minh City
® Ho Chi Minh City University of Technology, VNU-HCM, Vietnam

Email: tason@hcmut.edu.vn

Abstract: The tempering process will increase the hardness of part surface, this step is very important in
mechanical product maufacturing. This paper shows out the process of local tempering with the complex
surface. In this process, the temperature distribution has a strong influence on the surface hardness. The
experiment shows that the tempering process support a high thermal power at the product surface. In
addition, the surface temperature and coil velocity will effect on the distribution of the surface hardness. The
experiment result show that when the coil velocity varies from 0.2 to 0.5 m/s, the 0.3 mm/s is the best value
for the local tempering process.

Keywords: Local tempering, temperature distribution, coil velocity, shaft part.
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STUDY ON THE EFFECT OF INJECTION MOLDING PARAMETERS ON
THE WELDLINE STRENGTH OF HANDBRAKE MOTORBIKE

Pham Son Minh®, Thanh Trung Do®, Luong Nguyen Quoc Dien®,
Nguyen Truong Giang®, Tran Anh Son®”

W HCMC University of Technology and Education
@ Ho Chi Minh City University of Technology, VNU-HCM, Vietnam

Email: tason@hcmut.edu.vn

Abstract: Injection molding is a popular technology used to produce plastic products. For a two gates or a
hole-forming product, it will create the weld line on the product where the two flows meet together. In the
injection molding process, mold temperature where weld line was formed, injection pressure, packing
pressure and packing time, they affect the reliability of the weld line. In this study, we will survey the
reliability of the weld line through the handbrake motorbike was injected form polymer composite with the
effect of the four parameters above. The study results show that when increasing packing time, packing
pressure and mold temperature where weld line was formed are proportional to the reliability of the weld
line. Injection pressure will be inversely proportional to the reliability of the weld line.

Keywords: Plastic injection molds, local heating, reliability of the weld line.

EFFECT OF WELDING PARAMETERS ON TENSILE STRENGTH OF THE
WELD-DEPOSITION LAYER

Pham Son Minh®, Vu Quang Huy™, Nguyen Cong Chinh®, Tran Anh Son®”

W HCMC University of Technology and Education
@ Ho Chi Minh City University of Technology, VNU-HCM, Vietnam

Email: tason@hcmut.edu.vn

Abstract: The general strength and tensile strength of the product is one of the important factors to evaluate
the quality of a product. In this study, samples are created by WAAM technology (Wire Arc Additive
Manufacturing). WAAM technology is a combination of the MAG welding technology and CNC technology
to create the product with near - net shape as desired. Experimental process parameters such as welding
speed and welding current are two input parameters to carry out the deposited layer test. Samples are
deposited layer -upon-layer and subsequently face milled to ensure a high dimension before the next
depostion. Then, the tensile strength of the sample will be tested with a specialized test device to obtain
specific data. Using statistical methods to process data and show the influence of parameters on the tensile
strength of the sample.

Keywords: WAAM, the deposition layer, the tensile strength of the weld-depostion layer.
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RESEARCH ON AEROELASTICITY PHENOMENON A FLAT COPPER
ALLOY PLATE
T. K. D. Hoang™*, P. K. Nguyen®, N. K. Tran®

WHanoi University of Science and Technology, Vietnam
@Hanoi University of Science and Technology, Vietnam
®Hanoi University of Science and Technology and Hanoi University of Industry, Vietnam

E-mail: dung.hoangthikim@hust.edu.vn

Abstract: Aeroelasticity is a science to study interaction between aerodynamic force, elastic force and
inertial force. Flutter, which is one of the most dangerous aeroelasticity phenomena, is defined as the
dynamic instability of an elastic body in an airstream. Reason is unsteady aerodynamic forces generated
from elastic deformations of structure. It can lead to a disastrous structural failure. This paper examined
aeroelasticity properties of a flat copper alloy plate by combining simulation methods using ANSYS
software and experimental methods with help of subsonic wind tunnel with M = 0.1. First, this thin plate was
tested for elastic properties with vibrational experiments and modal method to determine the specific
vibration frequencies. Then the flat plate was checked for aeroelasticity properties at three different attack
angle of 0°, 5° and 10°. Final goal, instability phenomenon of this flat plate was investigated within limited
experimental conditions to be able to select objects and experimental solutions to be feasible and effective.

Keywords: Thin plate, Flutter, Modal Method, FSI, ANSYS.

STRENGTH ANALYSIS OF MAIN ROTOR BLADES OF HELICOPTER
UAV
P. K. Nguyen, T. K. D. Hoang
Hanoi University of Science and Technology, Hanoi, Vietnam,
Email: dung.hoangthikim@hust.edu.vn

Abstract:Unmanned Aerial Vehicle (UAV) is widely used in the world not only in military but also in civil
applications due to its dynamic and flexible. For agriculture, UAV used to spray pesticide was researched
and designed with purpose of greatly reducing manpower, limited direct contact of human with toxic
substances, reducing time working in parallel with improving quality and yield. This research focused on
helicopters UAV (HUAV) due to its advantages of vertically take-off/landing, hover and to laterally fly. The
main rotor blades of HUAV with 15 kg usefulload were first designed and then numerically validated by
using computational fluid dynamic (CFD) tool in ANSYS software. The aerodynamics characteristics of
main rotor blades of HUAV such as pressure, velocity, thrust, drag ...were carried out at hovering flight
mode. Finally, strengthen analysis of main rotor blades were checked using computational solid dynamic
(CSD) tool in ANSYS software. The aim of this paper was to check whether the designed blades of main
rotor were durable enough or not to continue the next design steps.

Keywords: Main Rotor, Helicopter, UAV, Strength Analysis, ANSYS.
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EFFECT OF GAS NITRIDING CONDITIONS ON THE SURFACE
MICROSTRUCTURE AND PROPERTIES OF MARTENSITIC STAINLESS
STEEL AISI 420
T. V. Trinh®=* T. V. Nguyen®™?®, L. N. T. Nguyen®, S. A. Nguyen®, H. T. Nguyen® and T. H. Pham®

Wschool of Materials Science and Engineering, Hanoi University of Science and Technology, Viet Nam
@Research Institute of Technology for Machinery, Viet Nam
®nstitute of Energy and Mining Mechanical Engineering, Viet Nam
®School of Materials Science and Engineering, Hanoi University of Science and Technology, Viet Nam
®National Center for Technological Progress, Ha Noi, Viet Nam
©National Center for Technological Progress, Viet Nam

Email: trung.trinhvan@hust.edu.vn

Abstract: The effect of gas nitriding conditions on the nitriding potential and the surface microstructure and
properties of AISI 420 stainless steel was investigated in this study via optical microscope (OM), scanning
electron microscope (SEM), energy dispersive x-ray (EDS), X-ray diffraction (XRD), and hardness test.
Results showed that the hardness of this steel after it was quenched with oil at 1,020 °C for 30 min was 48
HRC. After the steel was tempered at 550 °C for 1 h, its hardness was 45 HRC. The surface hardness of this
steel could be improved and increased to 58 HRC via gas nitriding with a nitriding potential of 1.8 atm™? at
460 °C for 5 h in 75% N, + 25% NH; gas mixtures. Nitriding potential increased as the flow rate of pure
ammonia, the nitriding temperature, and the flow rate ratio of ammonia and nitrogen increased.

Keywords: AISI 420 stainless steel, gas nitriding, nitriding potential, compound layer, N, and NH; gas
mixtures.

MANUFACTURING OF 6201 ALUMINIUM ALLOY REDRAW ROD
BY BILLET-ON-BILLET EXTRUSION
H. C. Khanh
Faculty of Materials Technology, Ho Chi Minh City University of Technology- VNUHCM, Vietham
Email: hckhanh@hcmut.edu.vn

Abstract: This paper reports on the manufacturing of 6201 aluminium alloy redraw rod by billet-on-billet
extrusion. Type 6201 aluminium alloys are made by melting aluminium ingot (99.8% Al), master alloy Al-
Si, master alloy Al-Fe, and copper wire (99.97% Cu) into a graphite crucible under covering flux within an
electrical resistance furnace. Type 6201 aluminium alloy melts were grain refined by a Al-5Ti-1B master
alloy and poured into the iron mold.

The production of redraw rod performed by billet-on-billet extrusion utilized a 300 ton Cincinnati Milacron
hydraulic extrusion press. The chemical composition of 6201 aluminium alloy was analyzed by optical
emission spectrometer (SPECTROLAB M12). The microstructure of 6201 alloy was examined with optical
microscope (OLYMPUS MPE3). The tensile properties of 6201 alloy redraw rod and wire produced from
redraw rod were assessed by tensile testing machine (model UTM-1000).

After grain refinement with Al-5Ti-1B master alloy, the 6201 aluminium alloy developed a fine equiaxed
grain structure. Type 6201 alloy redraw rod is produced by billet-on-billet extrusion with uniform quality.
From the redraw rod, suitable 6201 aluminium alloy wire can be produced without a separate quenching
solution operation.

Keywords: 6201 alloy, aluminium alloy rod, aluminium alloy wire, billet-on-billet extrusion.

42 Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology


mailto:trung.trinhvan@hust.edu.vn

Ky yéu Hdi nghi Khoa hec va Cong nghé lan thir 16 HCMUT 15/10/2019

EFFECTS OF THE HEAT TREATMENT ON THE MECHANICAL
PROPERTIES OF 6201 ALUMINIUM ALLOY WIRE
Huynh Cong Khanh
Faculty of Materials Technology, Ho Chi Minh City University of Technology-VNUHCM, Vietnam
Email: hckhanh@hcmut.edu.vn

Abstract: Type 6201 aluminium alloy wires are produced by drawing 4.7 mm diameter billet-on-billet
extruded redraw rod down to 2.7 mm diameter wires. Before drawing, the first group of redraw rod coils was
annealed at 480°C for 4 hours to reduce the hardness of the redraw rod. The second group of redraw rod coils
was drawn without annealing. With each group of redraw rod, after drawing, some wire coils were solution
heat treated, then artificially aged or naturally aged. The other wire coils were artificially aged or naturally
aged without solution heat treatment. Mechanical properties of the wires were assessed by a tensile testing
machine (model UTM-1000)

With suitable aging temperature and aging time, wires produced from each group of redraw rod coils with or
without solution heat treatment attain tensile requirements of ASTM B398, but wires produced with solution
heat treatment attain higher elongation than wires produced without solution heat treatment.

Keywords: 6201 aluminium alloy, Aluminium alloy wire, Aluminium alloy cable.

A MICROWAVE-ABSORBING ABILITY OF SUPER-PARAMAGNETIC
ZINC-NICKEL FERRITE NANOPARTICLES IN THE FREQUENCY
RANGE OF 8 - 12 GHZ

Luong Thi Quynh Anh, Nguyen Van Dan
Faculty of Materials Technology, Ho Chi Minh City University of Technology-VNUHCM, Vietnam
Email: ltganh@hcmut.edu.vn

Abstract: Microwave-absorbing samples were fabricated using carbon black, super-paramagnetic
ZnogNigFe,0, dispersed into a SiO, matrix, epoxy resin and hardener. The mixture was then coated onto a
steel substrate. Super-paramagnetic zinc nickel ferrite ZnqgNiq.Fe,O4 nanoparticles were obtained by using
hydrothermal method and then, dispersed into a SiO, matrix. The effect of super-paramagnetic
ZnogNigFe,0, nanoparticles content (0 — 1.75 wt.%) and differents coating thickness (1 — 2.5 mm) on
microwave absorption ability in the X band frequency range (8 — 12 GHz) had been studied. The results
showed that sample containing only carbon black (20 wt.%) and epoxy resin (80 wt.%) expressed the low
microwave absorption ability at 10 GHz centered frequency (= 67%). A super-paramagnetic ZnggNiq.Fe,04
content strongly affected on the microwave absorption. A sample of 1.5 wt.% super-paramagnetic
ZnogNigFe,0, content exhibited highest absorption at 10 GHz (~ 99% power attenuation). The higher
coating thickness led to the greater of microwave absorption and reach a very high absorption of 2 mm
thickness (= 99% at 10 GHz).

Keywords: carbon black, epoxy, microwave absorption, microwave absorbing nanoparticles, super-
paramagnetic zinc-nickel ferrite nanoparticles, X band frequency range.
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PHASE FIELD SIMULATION OF POLARIZATION SWITCHING IN
COMPOSITIONALLY GRADED FERROELECTRIC THIN FILMS

Le Van Lich, Nguyen Trong Giang, Dinh Van Hai
School of Materials Science and Technology, Hanoi University of Science and Technology, Vietnam
Email: lich.levan@hust.edu.vn

Abstract: In this study, a new phase field model is developed for compositionally graded ferroelectrics
(cgFEs) based on the Ginzburg-Landau theory. The developed phase field model is applied to investigate the
association between the microstructural characteristics and the gradient of material compositions in
ferroelectric thin films. Polarization switching in cgFE thin films subjected to an electric field is also
investigated. The obtained results show that both microstructural characteristics and polarization switching
behaviors are strongly influenced by the gradient of material compositions. In addition, phase field
simulations indicate that the macroscopic coercive field and remanent polarization can be tailored by the
gradient of material compositions. On the other hand, the domain structure evolution during the ferroelectric
switching process in the cgFE thin films exhibits a vastly different response in comparison to that in
homogeneous ferroelectric thin films. Furthermore, the frequency of applied electric field is demonstrated to
strongly affect the switching behavior of domain structure in cgFE thin film. The present study, therefore,
provides an incisive approach for investigations on cgFEs, which may bring new understanding and unique
insights into these complex materials, as well as novel potential applications.

Keywords: Compositionally graded ferroelectric, Phase field model, Domain structure, Polarization
switching, Thin film.

ADSORPTIVE REMOVAL OF CHROMIUM (VI) FROM MINE WATER
RUN-OFF USING MAGNETIC ZEOLITE-CHITOSAN NANOCOMPOSITE
(nMZC)

S. B. Padogdog®”, P. B. Sunjay"”), A. C. Alguno®, R.Y. Capangpangan®>*

®Mining Engineering Department, Caraga State University, ButuanCity
@physics Department, MSU-Iligan Institute of Technology, Iligan City
®)Chemistry Division, Caraga State University, Ampayon Butuan City

Email: reycapangpangan@gmail.com

Abstract: This study investigates the adsorption capacity of the synthesized magnetic zeolite-chitosan
nanocomposite (nMZC) as an inexpensive and effective adsorbent for Cr (V1) remediation. The synthesized
nMZC was characterized using Scanning Electron Microscopy (SEM), Energy Dispersive X-Ray (EDX) and
Fourier Transform Infrared Spectroscopy (FT-IR). The application of the synthesized nMZC was
demonstrated by remediating hexavalent chromium from simulated water and real wastewater samples. The
extraction efficiency of the material was assessed by varying the amount of the adsorbent dose, initial
concentration, and the incubation time. The optimized result shows that it is most effective with an adsorbent
dose of 0.1 g, an initial concentration of 15 ppm, and the optimum incubation time of 90 minutes. Using the
simulated water sample, a maximum of 99.47% adsorption efficiency was obtained. Application to real
wastewater run-off was also conducted using the optimized condition, and 92.73% adsorption efficiency was
attained. The results obtained show that indeed the material is effective in sequestering hexavalent chromium
both in the simulated sample and in real wastewater samples. This further demonstrates the potential
applicability of this material for remediation of hexavalent chromium in a real wastewater sample.

Keywords: magnetic nanoparticles, zeolite-chitosan nanocomposite, hexavalent chromium, remediation.
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SIZE CONTROLLED SYNTHESIS OF GOLD NANOPARTICLES USING
SARGASSUM CRASSIFOLIUM EXTRACT WITH VARYING MOLAR
CONCENTRATION OF GOLD IONS

J.J.S. Ouano® ® R.Y. Capangpangan®, A.A. Lubguban®, B.A. Basilia®,
B.L. Linog™ ® R.M. Malaluan® and A.C. Alguno® @ *
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Abstract: Nanoparticles have received considerable attention because of their structure and properties differ
significantly from those of atoms and molecules as well as those of bulk materials. In this work, we report on
the green synthesis of gold nanoparticles (GNPs) by simple procedure using Sargassum crassifolium (SC)
extract without extra surfactant, capping agent and template. The polyol components and the heterocyclic
components of SC extract were believed to be responsible for the reduction of gold ions and the stabilization
of gold nanoparticles, respectively. Transmission electron microscopy (TEM) revealed that the mean size
distribution of gold nanoparticles, ranging from 8.77 nm to 13.8 nm with truncated triangles, spherical and
hexagonal, could be facilely controlled by varying the concentration of gold ions. Moreover, the UV-Vis
spectra of the synthesized GNPs with varying amount gold ions revealed absorbance peaks around 500 nm to
538 nm and exhibit red-shift as the amount gold ions increases. Calculation results of the absorbance peak
using Mie theory is in good agreement with the experimental results. It is believed that the increase in
average diameter as the amount of molar concentration increase can be explained using nucleation theory.
This easy and cost effective biosynthesis route can be a good alternative method for mass production of
GNPs for industrial and medical applications.

Keywords: Nanoparticles, gold nanoparticles, green synthesis, and Sargassum crassifolium.

SIC BASED COIL IN COMMERCIAL VCO DESIGN REPLACING
GAN BASED COIL

Soon Oi Kuin
Department of Electrical, Faculty of Engineering, University of Malaya, Malaysia
Email: quinsoon@yahoo.com

Abstract: Low phase noise is one of the most important criteria for a good VCO design. In typical VCO
design, a high Q tank circuitry must be used to achieve a good phase noise performance. As part of the effort
to achieve high Q, GaN Based Coil is used in favors to SiC Based Coil. Here, we propose the possibility of
using SiC Based Coil yet maintaining a good phase noise performance. By using SiC Based Coil, design cost
and area will be saved. However to adopt this concept, some design guidelines must be followed and they
will be discussed. In this paper, a cost-saving concept for a good discussed will be presented.

Keywords: Gallium Nitride (GaN), Silicon Carbide (SiC), Voltage Controlled Oscillator (VCO)
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THE MICROSTRUCTURAL REVOLUTION OF TI-6AL-4V SPECIMENS
FABRICATED BY SELECTIVE LASER SINTERING OF PRE-ALLOYED
POWDERS

Nguyen Minh Thuyet®* Nguyen Hoang Viet¥, Jin-Chun Kim®

WMaterials Science and Engineering, Hanoi University of Science and Technology, Vietnam
@school of Materials Science and Engineering University of Ulsan, Korea

E-mail: thuyet.nguyenminh@hust.edu.vn

Abstract: Selective laser sintering (SLS) is known as a cutting-edge technique to manufacture the complex
shape products. Among various kinds of materials, Ti-6Al-4V is one of the most popular materials for the
SLS process. The as-built Ti-6Al-4V products were widely applied in many applications such as aerospace,
automobile, and especially in medical and implant parts. The purpose of this research is to investigate the
microstructure and other properties of Ti6Al4V pre-alloyed powders produced by selective laser sintering
technique. Through this research, the direct fabrication of Ti6Al4V metal object by SLS machine has been
carried out using MetalSys250 machine. Different parameters of SLS process were used to produce 1cm
xlcmxlem cubic samples and then microstructure and mechanical properties of the as-built samples was
investigated.

Keywords: Ti-6Al-4V, Microstructure, 3D-printing, Selective laser sintering, Laser patterns.

THE INFLUENCE OF HEAT TREATMENT PROCESS ON
MICROSTRUCTURE AND MECHANICAL PROPERTIES OF HIGH
MANGANESE AUSTENITIC STEEL ALLOYING BY CHROMIUM
Nguyen Ngoc Ha®", N guyen Thi Ngoc Chau® and Nguyen Cao Quynh Nhu®
@ Faculty of Materials Technology, ®Ho Chi Minh City University of Technology-VNUHCM, Vietnam
E-mail: nnha@hcmut.edu.vn

Abstract: High manganese austenitic steel (also called Hadfield steel) is widely used because it is combined
high toughness and ductility in center with high work-hardening capacity in the surface layer when it worked
under pressure of impact loads. However, the ability to work under abrasion resistance of ordinary high
manganese steel is unstable. To improve mechanical properties, ordinary high manganese steel is alloying by
chromium, combined a suitable heat treatment process to maintaining good toughness under impact loads
and increase the abrasion wear resistance. After researching the influence of heat treatment technique, the
aging at 650°C and the solution treatment at 1050°C holding 180 minutes shows that it is easier to dissolve
completely carbides at the grain boundaries and achieve carbide free gains into austenite matrix.

Keywords: Alloying by chromium, Hadfield steel, heat treatment, mechanical properties, microstructure.
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PREPARATION OF NICKEL NANOWIRES AND EFFECTS OF SYNTHESIS
CONDITIONS ON THEIR MORPHOLOGY

T.X.M. Nguyen®, TM.T. Bui?’, T.C. Le®, H.L. Nguyen®, N.Y. Pham™, K.P.H. Huynh® @,
T.S. Nguyen®: @+

WFaculty of Chemical Engineering, Ho Chi Minh City University of Technology-VNUHCM, Vietnam

@Research Institute for Sustainable Energy, Ho Chi Minh City University of Technology- VNUHCM,
Vietham

Email: ntson@hcmut.edu.vn

Abstract: Nickel nanostructures prepared by various methods have received considerable attentions due to
their numerous applications. In this study, one-dimensional nickel nanowires (NiNWSs) were synthesized by
the reduction of nickel (I1) chloride in polyol medium. Poly (vinylpyrrolidone) (PVP) served as the
surfactant and hydrazine hydrate was used as the reductant. The effects of different experimental parameters,
i.e. concentration of Ni*, volume of N,H,, concentration of PVP and reaction temperature on the formation
and morphology of NiNWs were studied. The structure, composition and surface morphology of the
materials were characterized by X-ray diffraction (XRD) and transmission electron microscopy (TEM). The
results showed that the morphology as well as the diameter of NiNWSs could be effectively controlled by
adjusting parameters of the synthesis process.

Keywords: nickel, one-dimensional, nanowire, morphology control, polyol method.

EFFECT OF EXPERIMENTAL PARAMETERS ON STRUCTURE AND
PROPERTIES OF MOLYBDENUM DISULFIDE SYNTHESIZED BY
HYDROTHERMAL METHOD

Tran Van Khai®®* Tran Thanh Xuan®, Le Van Thang®®, Mai Thanh Phong?

W@ Faculty of Materials Technology, Ho Chi Minh City University of Technology -VNUHCM, Viet Nam
@ Material Technologies Laboratory, Ho Chi Minh City University of Technology -VNUHCM, Viet Nam
®Ho Chi Minh City University of Technology-VNUHCM, Viet Nam

E-mail: tvkhail509@hcmut.edu.vn

Abstract: In this study, molybdenum-disulfide (MoS,) nanostructures were synthesized by a facile
hydrothermal process, using ammonium heptamolybdate tetrahydrate ((NH,)¢Mo0;0,;) and thiourea
(CH4N,S) as the reactants. The effects of experimental parameters including reaction temperatures and
reaction times on the structure and morphology of MoS, were primarily studied. The as-synthesized
materials were analyzed by using X-ray diffraction (XRD), scanning electron microscopy (SEM),
transmission electron microscopy (TEM), Raman scattering, energy dispersive spectroscopy (EDS),
photoluminescence (PL) spectroscopy.

Keywords: MoS,, optical property, hydrothermal method.
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EFFECTS OF TEMPERATURE ON THE STRUCTURE AND PROPERTIES
OF FE,O3;/GRAPHENE NANOCOMPOSITES SYNTHESIZED BY
HYDROTHERMAL METHOD

Tran Van Khai®®@* Nguyen Quang Vinh™, Vuong Vinh Dat™®, Le Van Thang®®,
Mai Thanh Phong®

W@ Faculty of Materials Technology, Ho Chi Minh city University of Technology-VNUHCM, Viet Nam
@Material Technologies Laboratory, Ho Chi Minh city University of Technology- VNUHCM, Viet Nam
®)Ho Chi Minh city University of Technology- VNUHCM, Viet Nam

E-mail: tvkhail509@hcmut.edu.vn

Abstract: A simple and straightforward approach was used to prepare Fe,Os/graphene nanocomposites with
different temperature condition. The nanocomposites were characterized by X-ray diffraction (XRD), Raman
spectroscopy, field emission scanning microscopy (FE-SEM), transmission electron microscopy (TEM),
energy dispersive spectroscopy (EDS), photoluminescence (PL). The results show that Fe,Oz; nanoparticles
with size in range of 60-100 nm are anchored on the surface and filled between the graphene nanosheets at
hydrothermal reaction.

Keywords: Fe,Oa/graphene, nanocomposite, graphene, hydrothermal method.

SYNTHESIS, STRUCTURE, AND PROPERTY OF UNIFORM GOLD
NANOPARTICLES BY MODIFIED POLYOL METHOD

Nguyen Viet Long™", Yong Yang®, Le Hong Phuc®, Pham Trung Kien®, and Masayuki Nogami®

Wsai Gon University, Vietnam,
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®Faculty of Materials Technology, Ho Chi Minh City University of Technology—
VNU-HCM, Vietnam,
®)Toyota Physical and Chemical Research Institute, Japan

Email: nguyenviet_long@yahoo.com

Abstract : In our present research, gold (Au) nanoparticles have been synthesized by polyol methods
with NaBH, at high temperature. The important characterization of as-prepared Au nanoparticles has
been investigated by UV-vis-NIR spectroscopy, X - ray diffraction (XRD), and transmission electron
microscopy (TEM). The controlled synthesis of Au nanoparticles under size and shape control by new,
simple, inexpensive, improved, and modified polyol methods has been introduced. The size, the shape, and
the structure of Au nanoparticles were studied in detail. The surface plasmon resonance (SPR) phenomenon
of the pure Au nanoparticles in ethanol as solvent has been studied according to their various shapes and
morphologies, which can be potentially used for next-generation sensors. Therefore, the results’ our
research group of Au nanoparticles will be possible potentially used in the area of surface plasmon
resonance (SPR), surface enhanced Raman spectroscopy (SERS), and tip-enhanced Raman spectroscopy
(TER), and their novel applications for next-generation SPR, SER, and TER next-generation sensors.

Keywords: Polyol method, NaBH,, PVP, Gold nanoparticles.
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SYNTHESIS AND CHARACTERIZATION OF SILICA COATED
MAGNETIC IRON OXIDE NANOPARTICLES

Minh-Tri Nguyen-Le®™, Dinh Tien Dung Nguyen®, Sophia Rich® ©),
Ngoc Tram Nguyen® @) Cuu Khoa Nguyen®, Dai Hai Nguyen® @+
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Email: nguyendaihai0511@gmail.com

Abstract: Advances in nanotechnology in recent years have led to a number of diverse applications of
nanomaterials. Magnetic iron oxide nanoparticles (FesO4 NPSs), a representative of magnetic nanomaterials,
have gained much attention of many researchers all over the world due to their unique properties such as
superparamagnetism, biocompatibility and high magnetic saturation. With such properties, Fes04 NPs can be
exploited in many fields, particularly biomedicine related fields such as cellular therapy, tissue repair, drug
delivery, magnetic resonance imaging, hyperthermia and magnetofection. However, owing to their self-
aggregation of FesO, NPs, it is necessary to coat Fe;O, NPs with a stable and biocompatible silica layer.
Therefore, in this report, Fes0, NPs were synthesized via a co-precipitation method using iron (11)/ iron (111)
chloride, ammonia and trisodium citrate. Then, the silica layer was coated onto Fe;O4 NPs through the
hydrolysis and condensation of tetraethyl orthosilicate (TEOS) in ethanol. The as-synthesized samples were
charaterized with the infrared (IR) spectroscopy, X-ray diffraction (XRD) spectroscopy, thermogravimetric
analysis (TGA), vibrating sample magnetometer (VSM), transmission electron microscopy (TEM) and
dynamic light scattering (DLS). The results proved that silica was successfully coated on Fe;O, NPs. The
particle sizes measured by TEM were found to be about 12 nm in diameter for FesO, NPs and 45 nm in
diameter for silica coated Fe;O, (SiO,@Fez04) NPs, while the dynamic diameters measured by DLS for
FesO4 NPs and SiO,@Fe;O4 NPs were 15.7 and 65.8 nm, respectively. Both Fes0, NPs and SiO,@Fe;04
NPs were superparamagnetic materials in which FesO, NPs have higher magnetic saturation (45.8 emu/g)
than the other (13.4 emu/qg).

Keywords: FesO, nanoparticles; silica; superparamagnetic.
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STATIC, FATIGUE AND CORROSION PROPERTIES OF DISSIMILAR
FRICTION STIR WELDED 6061-T6/5083-H116 ALUMINIUM ALLOYS

M.N. llman, Sehono, M. Bayuaji

Department of Mechanical and Industrial Engineering, Universitas Gadjah Mada (UGM), Yogyakarta,
Indonesia,

Email: ilman_noer@ugm.ac.id

Abstract: In this study, dissimilar metal welded joints between heat treatable AA6061-T6 and non heat
treatable AA5083-H116 aluminium alloys were produced using friction stir welding (FSW) process with
AAB061-T6 located in advancing side (AS). Friction stir welding was conducted using various rotational
speeds of 910, 1500 and 2280 rpm whereas the transverse speed was maintained constant at 30 mm/min.
Metallurgical, mechanical, fatigue and corrosion characteristics of the friction stir welds were studied
experimentally. Results show that an increase in tool rotational speed moves the location of tensile fracture
from stir zone (SZ) to heat affected zone (HAZ) of AA6061-T6 consistent with the hardness measurements.
At a low tool rotational speed, the SZ region is characterized by inhomogeneous material as the result of
inadequate material intermixing whereas high tool rotational speed leads to softening on the AA6061-T6.
The material flow mechanism in SZ is complex and the presence of inhomogeneity is likely to be responsible
for increasing corrosion rate and corrosion-fatigue crack growth rate of the welds by providing local galvanic
cell.

Keywords: FSW, dissimilar aluminium alloys, static and fatigue properties, corrosion.
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DEPOSITION OF CHITOSAN/ANTIMICROBIAL AGENT USING
ELECTROPHORETIC DEPOSITION SILVER (AG) THIN FILM ON
STAINLESS STEEL 316L AS METHOD

A.Purniawan, L. A. Widagdo, L. Noerochim, D.G. Sinaga
Department of Materials Engineering, Institut Teknologi Sepuluh Nopember (ITS), Indonesia
Email: agung_pur@mat-eng.its.ac.id

Abstract: Stainless Steel 316L (SUS316L) is commonly used for medical applications. However, some
bacterial often still bonds on the device surface then causes some infections after implantation surgery.
Unfortunately, the material does not have antimicrobial property to prevent the bonding of bacteria on
surface. The aim of this research is to deposit chitosan/silver (Ag) as antimicrobial agent on stainless steel
316L using electrophoretic deposition method. Chitosan and silver are known that they have antimicrobial
properties. The voltage of rectifier during the deposition was set as constant 10 volt with suspension pH
variation of 2,7 to 5,1. The effect of suspension pH variation to chitosan/Ag thin film on physical,
mechanical, and antimicrobial properties were analyzed. The structure and morphology were investigated by
X-Ray Diffraction (XRD), Scanning Electron Microscopy (SEM), and Fourier-Transform Infrared (FTIR).
The inhibition of antimicrobial was tested using Kirby-Bauer antimicrobial test. The results show that
increase of suspension pH leads to increase of chitosan/Ag thin film thickness, size and agglomeration. The
maximum thickness is 5,265 um during deposition using pH 5,1 suspension. The best antimicrobial agent is
obtained at pH 3,5 suspension sample with inhibition zone diameter of 4 mm

Keywords: Chitosan/Ag; antimicrobial; SUS316L; Electrophoretic Deposition.

GaN AND SiC PLASMA SPUTTERING ON MAGNETRON CATHODE
EFFECTS LOW POWER MICROWAVE POWER GENERATION
EFFICIENCY

Leong Wen Chek™, Saad Mekhilef® Harikrishnan Ramiah®

WDepartment of Electrical
@Faculty of Engineering, University of Malaya
® Malaysia

Email: leong@um.edu.my

Abstract: Plasma sputtering on magnetron’s cathode surface using semiconductors such as GaN and SiC has
been performed for microwave power generation enhancement intended for modulated microwave power
transmission. This process includes plasma grown on magnetron’s cathode surface using GaN and SiC
through a semiconductor deposition process. Several parameters examined to produce the best quality of
sputtering, such as deposition period and temperature. Magnetron efficiency dropped significantly when it
used to generate low power microwave using high frequency due to power losses during generation. The
primary purpose of plasma sputtering on magnetron’s cathode is to enhance the efficiency of the magnetron
to generate low power microwave with high frequency. Enhancement of magnetron through cathode
sputtering has reduced the losses of microwave power significantly and exhibits a better power quality as
proven experimentally.

Keywords: Gallium Nitride (GaN), Silicon Carbide (SiC), Microwave Power Generator (MPG), Magnetron
Cathode.
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SYNTHESIS OF COPPER NANOPARTICLES WITH VARIOUS SIZES
TOWARDS IMPROVING THE ELECTRICAL CONDUCTIVITY OF
COPPER FILMS AT LOW SINTERING TEMPERATURE
Luu Tuan Anh®, Nguyen Phan Nhat Anh®, Vuong Vinh Dat®

WFaculty of Materials Technology
@Ho Chi Minh City University of Technology-VNUHCM, Vietnam

Email: luutuananh@hcmut.edu.vn

Abstract: The synthesis of CuNPs by surfactant-assisted chemical reduction method was studied aiming to
identify the content of PVVP-surfactant corresponding to the size of copper particles. The crystallite size and
phase of CuNPs were determined by X-ray diffraction (XRD) analysis while transmission and scanning
electron microscopy (TEM and SEM) were used to characterize the size of copper particles. The copper
films were fabricated by the doctor-blade technique on PI and Al,O3 substrates. The effect of sintering
temperature on conductive properties of the copper film after sintering was investigated. The electrical
conductivity of copper films was measured by using the four-point probe method. The electrical
resistivity of copper films achieved stable values at the low sintering temperature above 200°C about
0.22 mQ.cm and 0.63 mQ.cm for that of Al,O3 and PI substrates respectively.

Keywords: copper nanoparticles, low sintering temperature, chemical synthesis.

IMMERSION-BASED CORROSION TESTING ON UNS S30400 USING
A BLEED-AND-REFILL CYCLE METHODOLOGY
M. T. Alcanzare®™*, J. D. Ocon®

WDepartment of Chemical Engineering, College of Engineering
@University of the Philippines Diliman, Philippines

Email: mtalcanzarel@up.edu.ph,

Abstract: In this study, a commercial 10% ethanol-gasoline blend was used in an immersion test that
deviates from ASTM G31 and SAE J1747. Set-up was designed to accommodate effect of phase separation
so that target metal is exposed to the heavier than bulk ion-rich layer. Immersion test utilized airtight
containers of austenitic steel (UNS S30400) which were subjected to 38 °C, immersion lengths of 4, 8 and 12
weeks, and a weekly bleed-and-fill process to refresh the air and ion supply of the liquid. Corrosion response
was evaluated using EIS on a 3-electrode setup with UNS S30400 samples, Pt wire, and an AgCl reference
electrode. Equivalent circuit analysis was used to estimate corrosion rates from polarization resistances. A
slight decrease in corrosion rate was observed in increasing lengths of immersion. It is suggested to utilize a
Pt mesh embedded in the setup and a LiCl in ethanol as electrolyte for reference electrode better conductivity
and signal-to-noise ratio.

Keywords: Bioethanol, Corrosion, EIS. Fuel Blend, Immersion.
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RECOVERY OF COPPER NANOPARTICLES FROM DISCARDED
PRINTED CIRCUIT BOARDS THROUGH A
LEACHING/ELECTROWINNING PROCESS IN AMMONIUM-BASED
SOLUTION
Tran Thi Phuong Thao ® *, Nguyen Nhi Tru® and Tran Van Man®

WFaculty of Chemistry, University of Science — VNU HCM, Vietnam
@Faculty of Materials Technology, University of Technology — VNU HCM, Vietnam

Email: thaotranthiphuong83@gmail.com

Abstract: Printed circuit boards (PCBs) are the key and valuable component of discarded electronic
devices containing high concentration of various recoverable metals. In this work, a facile combination
of leaching/electrowinning methods was conducted for copper recovery from PCB in ammonium-based
solution. The effect of voltage, current density and concentrations of CTAB on morphology and particle
size of the deposited copper were investigated. The samples were collected and characterized by ICP,
AAS, X-ray diffraction, SEM-EDS and TEM imaging. The results exhibit an ability of electrochemical
method for recovering high quality end-product metals from PCBs. Beside obtaining large amount of
high purity copper, insignificant contents of rare earth elements (REE) were also quantified.

Keywords: printed circuit boards (PCB), nanoparticles, copper recovery, leaching/electrowinning,
electrochemical method, rare earth elements (REE).

THE INFLUENCE OF THE SPUTTERING CURRENTS ON STRUCTURAL,
OPTICAL AND ELECTRICAL PROPERTIES OF CuCrg¢Mgp050, THIN
FILMS
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bic Ngoc Son®, Ngoc Kim Pham® @, Vinh Cao Tran, Thang Bach Phan®, Hanh Kieu Thi Ta® ®
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Abstract: has emerged as a p-type semiconductor because it is owning the lowest resistivity in
delafossite family. In this report, the CuCrg9sMgo050, thin films were deposited on soda-lime glass
substrate at the substrate temperature of 450°C from a 3 inch target of CuCrq95sMgo 050, material using
dc magnetron sputtering system. From the XRD results, all films exhibit the significant existence of
delafossite structure with the (110) orientation regardless the sputtering currents and relatively low
substrate temperature. There is a strong correlation between the structural and electrical properties of
thin films as a function of the sputtering currents in which the higher integrated intensity of (110)
orientation is, the lower the resistivity of the films is reached. The film deposited at current of 350 mA
has the lowest resistivity of 4x10% Q.cm.

Keywords: CuCrygsMgoosO, thin films; delafossite; low resistivity p-type materials; magnetron system;
sputtering current
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TEMPERATURE-DEPENDENT PHOTOLUMINESCENCE STUDY OF
POROUS GaP

Pham Thi Thuy
Department of Natural Sciences Education, Sai Gon University, Vietnam
Email: phamthithuy@sgu.edu.vn

Abstract: This paper reports on the temperature-dependent photoluminescence of porous GaP under the 355-
nm excitation. Porous GaP was formed by electrochemical anodization of the (111)-oriented bulk material.
Photoluminescence taken from the porous GaP at room temperature shows a narrow green emission band
peaking at 550 nm (2.25 eV) and a broad red emission one peaking at 770 nm (1.65 eV). In the temperature
range from 25 K to 275 K intensity from the green emission gradually decreases with increasing temperature.
Additionally, the red-shift of the green luminescence band with increasing temperature exhibits the same that
of the GaP band gap narrowing with temperature. This means a contribution of the phonons and the lattice
dilatation with the increse of temperature.

Keywords: porous GaP, temperature-dependent photoluminescence.

HIGH-EFFICIENT TRIBOELECTRIC NANOGENERATORS (TENGS)
BY MECHANICAL SYSTEM DESIGNS

D. Choi

Department of Mechanical Engineering, Kyung Hee University, South Korea
Email: dchoi@khu.ac.kr

Abstract: Triboelectric nanogenerators (TENGS) are mechanical to electrical energy conversion systems that
work on the principles of contact electrification and electrostatic charge induction. The output performance
of TENGs depends on several factors including motion amplitude, motion velocity and material durability.
Through the use of mechanical energy conversion systems (MECS) such as gear-train, slider-crank, cam-
follower, flywheels, mainspring, cantilever spring, and coil spring, it is possible to control the motion
characteristics of the TENG thereby controlling its output performance. In order to make the TENG
technology mainstream, the integration of MECS with TENGs is critical and it is therefore important to
understand the interactions between the various system components. Thus, in this work we explore several
MECS designs integrated with the TENG in order to control its kinematic and vibrational behavior. Through
our achievements, we hope to provide better understanding of these systems and promote the growth of
MECS integrated TENGs.

Keywords: Triboelectric Nanogenerators, Kinematics, Motion Control, Vibration, Resonant System.
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EXTRACTION AND CHARACTERIZATION OF BIOPOLYMER FROM
OKRA POD
S. Ibrahim, M. U. D. Khairudin, S. Rozali
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Abstract: Okra pods contain a useful natural polymer that possesses promising characteristics and excellent
properties as it is eco-friendly, low-cost, non-hazardous, and easily decomposed in the natural environment.
These properties give this natural polymer substantial advantages over synthetic polymers. In this study, the
okra biopolymer was extracted using the isolation method, and the mucilage was purified using distilled
water. The thermal and physical properties were characterized using differential scanning calorimetry (DSC),
field emission scanning electron microscopy (FESEM), and energy dispersive x-ray (EDX). The biopolymer
matrix nanocomposite was investigated in-depth for use in electrical applications, for example, in sensors,
supercapacitors, and microelectronic packaging. The biopolymer matrix nanocomposite thin films were
fabricated using the cast solution method. The different weight percentages for the used graphene oxides
ranged from 1 wt.% to 5 wt.% for the biopolymer matrix nanocomposite fabrication. Penetration testing was
carried out using a universal testing machine to study the mechanical strength of the biopolymer matrix
nanocomposites. The hardness of the thin films increased with the increase in the weight percentage of the
graphene oxide.

Keywords: Biopolymer, Isolation Method, Morphology, Okra, Mechanical Strength.

OlIL ABSORBENT FROM NATURAL RUBBER FOAM
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Abstract This research focuses on preparation of oil absorbent foam from NR-based foam. Natural rubber
latex (NRL) was mixed with surfactant, crosslinking agent, activator and accelerator with speed of 500, 800,
1200 rpm. The different amounts of surfactant at 0.5, 1.0, 1.5 and 2.0 phr were investigated on foam density
and absorbability. The various amount of crosslinking agent at 0.5, 1.0, 2.0 and 3.0 phr were applied. The
results show higher stirring speed decreased foam density as air volume increased. The foam density could
imply to cell size; the lower density is probably a larger cell size. The efficient amount of surfactant should
be applied over 1.0 phr. The optimum amount which gave good oil absorption behavior was at 1.5 phr. The
lower amount of crosslinking agent presented higher absorption. This is because lower crosslinking allows
more oil permeated through cell wall compared to higher crosslinking. Moreover, it might because at very
low crosslinking density. However, the selection of absorbent should be also considered base on the
characteristics of the absolute.

Keywords: oil absorption, NRL foam, absorptive materials, micelle formation, latex foam.
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POLYLACTIDE NANOFIBERS WITH SUPER-HYDROPHOBICITY
AND OLEOPHILICITY FOR OIL/WATER SEPARATION
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(SHIT), Thammasat University, Thailand
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Abstract: Polymeric nanofibers with super-hydrophobic property have attracted vast interest in various
applications, especially oil/water separation. In this work, super-hydrophobic PLA nanofibers have been
fabricated by an electrospinning process and a treatment with a hydrophobic agent, ketene dimer-containing
(KDC) compound. As KDC consists of a functional group that is specifically reactive toward hydroxyl
group, glycerol is employed as a template providing the functional groups for the PLA matrix. Chemical
structures and properties of the materials were then characterized by FTIR spectroscopy, SEM, water contact
angle measurement, and oils absorption ability. Oil/water separation efficiency of the degradable nanofibers
was examined for their potential use in oil-contaminated water treatment. As these materials are derived
from degradable polymer, environmental-friendly approached can be applied in their disposal after use,
which are of greater advantages over conventional materials.

Keywords: Polylactide (PLA), Super-hydrophobic, Nanofiber, Oil/water separation.

3D PRINTING OF GELATIN-CHITOSAN FOR TISSUE ENGINEERING
APPLICATIONS
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Bio-Chemical Engineering and Technology, Sirindhorn International Institute of Technology (SIIT),
Thammasat University, Thailand

Email: wanwipa@siit.tu.ac.th

Abstract: Three-dimensional (3D) printing technology has been used in the field of tissue engineering to
fabricate hydrogel scaffolds. Natural hydrogels are a potential scaffold material due to their biocompatibility
and bioactivity, to provide support for cells in tissue regeneration. However, hydrogels need to be
crosslinked in mild conditions to provide a biocompatible environment for cells to proliferate. In this study, a
combination of gelatin and chitosan is used as a bio-ink for 3D-printed scaffolds. Gelatin is used as the main
component of the hydrogel scaffold due to its ability to promote cell adhesion and accelerate the gelation
time at a temperature below 25 °C. Chitosan is added to improve the hydrogel viscosity and mechanical
strength. This study investigates the printability of gelatin-chitosan hydrogels with a customized 3D
extrusion-based printer (Rostock-Delta) by varying the gelatin concentrations from 4 to 10 wt.%. The
scaffold with 10 wt.% gelatin and 0.1 wt.% chitosan provides the optimum conditions for a bio-ink. The
printed scaffold is subsequently crosslinked with the enzyme transglutaminase, to improve its structural
integrity. The crosslinked scaffolds show a greater ability to resist thermal degradation and better pH
stability.

Keywords: 3D printing, Bio-ink, Chitosan, Gelatin, Scaffolds, and Transglutaminase.
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MECHANICAL PROPERTIES OF UNSATURATED POLYESTER
CaCOs/KENAF HYBRID COMPOSITE
S. T Wicaksono, H. Ardhyananta, A. Rasyida, M. I. P Hidayat, A.H Laksana
Department of Materials and Metallurgical Engineering ITS, Surabaya, Indonesia
Email: Sigit@mat-eng.its.ac.id

Abstract: A hybrid composite made from unsaturated poluester (UPR)/CaCOs/Kenaf fiber has been
succesfully. The purpose of this study was to observe the effect of variations in the composition of the
addition of kenaf fiber and CaCOs; powder derived from industrial waste as reinforcing material on the
mechanical and physical properties of polyester composite hybrid composites. Hybrid composite in this
research was made by the Hand Layup method. It designed with unsaturated polyester (UPR) resin to kenaf
fiber ratio about 80:20 with different CaCOs; compositions (2.5, 5, 7.5, 10 and 20 per hundred ratios).
Mechanical testing such as tensile, bending, impact and hardness testing were done by using appropriate
standard instruments. The results showed that 5% weight hybrid composite CaCO3 had the highest tensile
strength and hardness. Composite 0% by weight CaCO3; shows the highest flexural strength and impact
strength. There is an OH moity observed on the FTIR peak of composite that indicate a bonding between
fiber and the UPR resin.

Keywords: Hybrid Composites, Kenaf Fiber, CaCOs, Unsaturated Polyester.

PERFORMANCE OF EPOXY GROUT AS AN INFILL MATERIAL IN
PIPELINE COMPOSITE REPAIR SYSTEM: A REVIEW
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Abstract: Reducing the composite wrapping layer is one of the main interests in pipeline composite repair
industry. As infill material is one of the repair components in the repair system, this material has become the
centre of attention for the researcher to achieve this ultimate goal. As an initial step towards optimizing the
current composite repair design, appropriate epoxy grouts need to be selected, explored and examined for
their properties and determine its suitability as a component in composite repair. Thus, the role of epoxy
grout as infill material in pipeline composite repair is very significant to be understood especially on its
engineering properties. Therefore, this paper elaborates on the performance and behaviour of epoxy grout
and its influence on the overall performance of the repair system in order to ensure satisfactory repair
performances. Thus, the review will benefit pipeline operators by providing useful information on selecting
the appropriate infill material based on the performance requirement of the composite repair systems, thereby
improving the efficiency of repair works and minimizing possible further damages.

Keywords: Composite repair, Pipeline, Infill material, Epoxy grout, Mechanical properties.
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DESIGN OF A 3D-PRINTED THREE-FINGER ROBOTIC GRIPPER END-
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Abstract: This paper aims to design a 3D-printed three-finger robotic gripper end-effector. The proponents
incorporated various considerations in the design such as grip reliability and stability, maximization of grip
force, and ability to grasp wide objects. The components of the three-finger gripper assembly are
modularized to make these parts easily machined and reusable. The proposed design was 3D-printed using
polylactic acid (PLA) and thermoplastic polyurethane (TPU) materials. Lastly, additional tolerances were
considered in the modeled design to account the possible expansion and shrinkage of the material during the
3D printing process. This study serves as the pre-implementation of the actual three-finger robotic gripper
that will be fabricated by the proponents of this research.

Keywords: Three-Finger Gripper, 3D-Printed Materials.
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PILI (CANARIUM OVATUM) PULP
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Abstract: Intensive studies on the synthesis and characterization of nanocellulose from different biomass
have been conducted and continuously explored nowadays. Synthesis techniques and sources significantly
affect the properties of nanocellulose produced along with its suitable applications. Using a rapid method of
cellulose isolation and sulfuric acid hydrolysis, the thermal and suspension stability, and optical band gap of
the synthesized nanocellulose from Pili pulp are determined in this study. Pili pulp is a biomass which comes
from the extraction process in the production of Pili essential oil, from which nanocellulose are synthesized.
Thermal analysis showed that nanocellulose has higher thermal decomposition at the range of 280-340 °C.
This thermal stability was attributed to the presence of sulphate groups (O-SOs3) attached to the surface of the
nanocellulose, which causes the sample to be resistant to carbonization. Surface charge analysis showed that
the synthesis technique used yields a stable nanocellulose suspension having a zeta potential value of -26.59
mV at neutral conditions. Using Tauc’s relation, spectral analysis on the hanocellulose produced exhibited an
optical band gap of 5.35 eV which indicates its capability to oxidize at higher photon and UV absorption.

Keywords: Nanocellulose, Optical property, Pili pulp, Solution stability, Thermal stability.
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Abstract: In this work, chitosan micro-, nano-particles with narrow size distributions are synthesized via an
electrospraying method. Effect of preparing parameters such as chitosan concentration, acetic acid
concentration, working distance, and applied voltage on size and morphology of the chitosan particles are
systematically investigated. The results reveal that the particles prepared with a 18 G needle at an applied
voltage of 12 kV, working distance of 12 cm from nozzle to collector, flow rate of 0.1 mL/h, and chitosan
concentration of 0.2 wt.% in 80 wt.% aqueous acetic acid solution, are uniform. The particles have a
spherical shape with diameter of ~367 nm. Importantly, the chitosan particles, which are loaded with
ceftiofur hydrochloride (CEF) at concentrations of 13.04 and 16.67 wt. %, demonstrated no burst of release
phenomenon at the beginning stage and the drug release depended extensively on the decomposition of
chitosan polymer. The promising release property indicates that CEF effectively encapsulated by chitosan.
This work may pay the way to produce drug/protein encapsulated chitosan miro-, nano-particles as an
efficient delivering therapeutic medicines (cancer or diabetes) to right target.

Keywords: electrospraying; micro/nano chitosan, ceftiofur hydrochloride.

INVESTIGATING EFFECT OF CERIUM OXIDE ON PROPERTIES OF
LOW-PROTEIN VULCANIZED NATURAL RUBBER
Nguyen Thi Le Thanh, Cao Xuan Viet, Tran Tan Dat
Faculty of Materials Technology, Ho Chi Minh City University of Technology-VNUHCM, Vietnam
Email: lethanhpo@hcmut.edu.vn

Abstract: Natural rubber latex is considered as a “green material” due to its natural origin and a
sustainable choice as well as it minimizes environment impacts so that it has become an integral part of
our daily lives. However, natural latex may contain allergenic proteins which need to be removed and
this process effects to the properties of vulcanized material. In this study, we investigate the mechanical
properties of the low-protein vulcanized natural rubber such as tensile modulus 100% (M100), tensile
modulus 300% (M300), tensile strength, tear strength and study the effect of cerium oxide on its
properties.

Keywords: Cerium oxide, deproteinized natural rubber, natural rubber latex, , mechanical properties.
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UTILIZATION OF SINGLE-USE PLASTIC LAMINATE AS MATRIX IN
GLASS FIBER-REINFORCED COMPOSITE
Ricardo A. Sirot, Jr.

Department of Mining, Metallurgical, and Materials Engineering, University of the Philippines Diliman,
Quezon City, Philippines

Email: rasirot@up.edu.ph

Abstract: Comprising the 80% of the total plastic wastes, single-use laminates are made up of different
polymeric materials of micron-level thickness. This makes the recycling by polymer segregation difficult. An
alternative is to use it as a composite. The composition of the laminates was verified using Fourier transform
infrared spectroscopy, while the thermal properties were obtained using differential scanning calorimetry.
The binding capability of the matrix system was determined by incorporating glass fiber as fillers and
assessing the homogeneity of the matrix and fillers using digital microscopy. The effect of fiber loading to
the mechanical properties of the composite filament extruded from a single-screw extruder was measured by
obtaining trends in the tensile strength, elastic modulus, toughness, and yield strength. The distribution of
matrix and filler at the cross-section of the filament seemed homogenous. However, along the longitudinal
filament length, the curves and cusps show poor homogeneity. Moreover, because of the presence of defects
such as voids and unmelt laminates, a decrease in elastic modulus was observed. Furthermore, the elastic
modulus increased for PET-PE, but for PET-VMPET-PE and PET-AI foil-PE it decreased indicating poor
matrix-fiber interaction. The tensile strength increased for PET-PE and PET-AI foil-PE, but it decreased for
PET-VMPET-PE. In combining all three laminate types, the highest tensile strength was obtained. For the
other combinations, the tensile strength values are more likely the same. For further studies, the use of a
compatibilizer is recommended. Lastly, other properties such as compressive, flexural, and thermal could be
assessed. The water uptake could also be done.

Keywords: composites, glass fiber, plastic laminates, recycling, single-use plastics, waste management.

ANTI-ODOUR TREATMENT ON 100% WOOL FABRIC USING
COLORANTS FROM COFFEE GROUND RESIDUES
Bui Mai Huong, Le Thi Huong Thinh
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Ho Chi Minh city University of Technology -VNUHCM, Vietnam
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Abstract: Ground coffee residues are considered as biomass and organic wastes that can be used for further
applications due to their deodorant properties. The purpose of this study is to confer anti-odour treatment on
100% wool fabric by bi-functional dyeing process with the colorant extracted from ground coffee residues.
The extraction was carried out using water at 100°C at different extracting ratios. Knitted wool fabrics were
IR dyed with extracting solutions at 80°C, in 90 minutes then dried at 60°C for 30 minutes. Treated wool
fabrics were evaluated by colour strength K/S and FT-IR spectra. Colour fastness to hand-washing was
tested according to AATCC standard, and the results exhibited good grade of 4-5. The anti-odour effect was
also evaluated according to AATCC method for textile materials after laundering. The results confirmed
deodorization of fabrics treated by ground coffee residues extraction, even with strong odour like onion.

Keywords: Coffee, biomass, wool, anti- odor, fabric.
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A STUDY OF SUSTAINABLE COLORATION OF LYOCELL FABRICS
USING EXTRACTS OF TROPICAL ONION SKINS
Bui Mai Huong, Trinh Thi Kim Hue
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Ho Chi Minh city University of Technology—VNUHCM, Vietnam
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Abstract: Lyocell is considered as a new fiber that represents a milestone in the development of
environmentally sustainable textiles. Lyocell is spun from wood pulp cellulose via a green chemical process
with NMMO (N-methylmorpholine-N-oxide) solvent. Following the concept of lower the environmental
impact of fashion clothing, this study aims to determine the suitable natural dyes recipes with the color
extracting from tropical onion skins. Colorants were extracted by dissolving crushed dried onion skins with
boiled in water at 100°C for 20-25 minutes. The ratio of extracting and dyeing are 1:25 and 1:30 respectively.
The optimal dyeing condition was found out at 80°C, 45 minutes with 75% v/v. In addition, a variety of the
most commonly used mordants including Potassium aluminum sulfate, Copper (lII) sulphate and Iron (1)
sulphate were used for mordanting in order to compare the differently mordanted and unmordanted dyed
fabrics via color strength (K/S) and CIE L*a*b* color values. It was found that mordant type had an effect
on color strength and the color coordinates of fabric dyed with onion skin, which can supply variety of color
choices for the same colorants.

Keywords: lyocell, natural dyes, onion, colors, mordant.

ANTIBACTERIAL FINISHING ON COTTON 100% AND CVC FABRICS
WITH TANNIN FROM PIPER BETLE EXTRACT

Bui Mai Huong, Trinh Thi Kim Hue

Department of Textile—Garment Engineering, Faculty of Mechanical Engineering,
Ho Chi Minh city University of Technology -VNUHCM, Vietnam
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Abstract: Following the recent trend of using natural ingredients from bio-macromolecules, biomaterials,
plant extract in textile chain, this research aims to develop an antibacterial textiles finishing with Tannin
extracted from piper betle plant. The extracting processes were carried out with different solvent: distilled
water, Ethanol 30%, Ethanol 50%, Ethanol 70% in 60 minutes. Two important types of fabric, including
Cotton and CVC (Cotton/Polyester) were padded with piper betle extracts, then dried at 60°C in 5 minutes.
The presence of tannin on fabric after treatment was determined by FeCls test and FT-IR spectrum. The
antibacterial effect of finished fabrics was proved according to ASTM 2149-01 standard. The test was
performed with Escherichia Coli ATCC 25922 and Staphylococus aureus ATCC 6538. The final results
exhibited good antibacterial activity of 83.02%, 65,33% against the bacteria Ecoli and 93.88 %, 85.14%
against the bacteria S.Aureus on cotton and then CVC fabrics.

Keywords: Cotton, fabric, Piper betle, Tannin, antibacterial.
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MECHANICAL PROPERTIES AND THERMAL STABILITY OF
SYNTHESIZED WATERBORNE POLYURETHANE/POLYANILINE-
OXALIC ACID/ZINC OXIDE PROTECTIVE COATING
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Abstract: This study aims to synthesize composite filler polyaniline (PANI) doped with Oxalic Acid (OA)-
grafted-Zinc Oxide (ZnO) for waterborne polyurethane (WPU) protective coating. OA-doped anilinium has
been polymerized via in-situ emulsion polymerization in the presence of ZnO nanorods with ammonium
persulfate forming PANI-OA/ZnO additives. The synthesized filler were blended to WPU at varied loading,
obtaining a coating complex solution of polyol, dispersing agent, defoamer, wetting agent, and rheolate. The
effect of synthesized filler loading to mechanical properties and thermal property of the coating were
evaluated using Universal Testing Machine and Thermogravimetric Analysis, respectively. It was observed
that hardness of the WPU/PANI-OA/ZnO composite coating increased with filler loading. Elastic modulus
and break stress have the same increasing trend with increased filler weight percent. Among the composites,
the 3wt% PANI-OA/ZnO has the highest elastic modulus and break stress of values. Meanwhile, with
increasing filler content, thermal curves shift to a higher temperature with increasing filler loading and
revealed that the highest thermal stability was obtained at 3wt% PANI-OA/ZnO in WPU coatings.

Keywords: nanocomposite, waterborne, coating, polyurethane, polyaniline.

CHARACTERIZATION OF THE TECHNICAL PARAMETERS OF THE
EPOXY RESINS AND APPLICATION IN AUTOMOTIVE INDUSTRY
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Abstract: In this work, we report on the characterization of viscosity, gel time, and gel content of an DER
331 Epoxy using Triethylenetetramine (TETA), P5, and their mixtures as curing agents. In addition, the
effect of curing agents on the mechanical properties of the thermoset cured epoxy including bending
strength, tensile strength, and impact strength are systematically investigated. The results show that the
thermoset epoxy achieves the best mechanical performance when it is cured with 13 wt. % TETA, or 50
wt.% P5, or mixture TETA and P5 with TETA/P5 ratio of 03/97. The research provides a basic
understanding and a guide for properly using the curing agents for DER 331 Epoxy which is essential for
mass-producing the expoxy-based composites by the Vacuum Assisted Resin Transfer Molding (VARTM)
process and applications in automotive industry.

Keywords: Teachnical parameters, composite materials, epoxy resin, automotive industry.

62 Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology



Ky yéu Hai nghi Khoa hoc va Cong nghé lan thix 16 HCMUT 15/10/2019

EFFECT OF CELLULOSE NANOWHISKERS EXTRACTED FROM
PINEAPPLE (ANANAS COMOSUS) LEAVES FOR EPOXY COATINGS
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Abstract: Nanocellulose is very abundant material from plant sources which have good physical property,
thermal stability, biocompatibility and biodegradability. Industrial applications utilizing agricultural
cellulosic wastes have been attracted interest due to its promising properties. In this work, we report on
cellulose nanowhiskers extracted from pineapple leaves using alkali treatment with aqueous sodium chlorite
then followed by bleached treatment using acetate buffer and aqueous sodium chlorite. Transmission
electron microscope image revealed about 10nm size of nanocellulose was observed. Fourier transform
infrared (FTIR) spectra revealed that the absorbance of the vibrational mode corresponding to the interaction
of nanocellulose and epoxy matrices significantly increase as the nanocellulose loading ratio increased.
Furthermore, thermogravimetric analysis (TGA) curve showed that the thermal stability improved
significantly as the nanocellulose content increased indicates that there was good reinforcement of the
nanocellulose in the epoxy resin. Moreover, EIS result revealed the ability of nanocellulose to alter the
corrosion protection performance in steel coatings. Higher impedance values were recorded for the coating
systems that contain epoxy/nanocellulose nanocomposite. The nanocellulose incorporated into the epoxy
matrices helped to improve their properties physically, thermally and chemically. This further supports our
claim that epoxy/nanocellulose nanocomposite coatings enhanced the barrier properties as anti-corrosion
protection. The results obtained from electrochemical impedance spectroscopy (EIS) studies revealed that
epoxy/nanocellulose nanocomposite coating system with 2% nanocellulose exhibit the best anticorrosion
performance and have demonstrated an intact behavior over all the immersion period without any sign of
coating damage or degradation.

Keywords: Nanocellulose, nanocomposite, anti-corrosion coatings, and pineapple leaves.
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SYNTHESIS OF SULFUR-CONTAINED MICROCAPSULES AND
POTENTIAL APPLICATION IN RUBBER
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Abstract: In recent times, microcapsule-based material is potentially utilized in a variety of fields such
as pharmaceuticals, food, biology, self-healing materials, etc. More remarkedly, in the rubber-related
fields, this outstanding material is able to have a crucial role to play as an alternative of sulfur in
compounding and vulcanizing process with regard to the self-healing ability after cracking. In this
research, the interface polymerization was applied to generate microcapsules, whose shell was
synthesized from Urea-formaldehyde pre-polymer modified by 0.25 wt% melamine (p-MUF) containing
sulfur (S) as a core substance. When the synthesizing process was carried out at 80°C and stirring rate of
300 rpm in 2 hours, the microcapsule product was spherical with the average size of 115 um and
contained 60% of core content that was examined by FTIR, DLS, SEM, TGA and experimented the
potential application. As a result, the amount of 8 phr of produced microcapsules utilized in NBR rubber
compounds necessitated a longer time to vulcanize rubber at 160°C compared to using 5 phr free S.
Besides, the mechanical strength of the microcapsules-contained product was insignificantly changed
but bloom-like phenomenon on the rubber surface was markedly improved. It is noticeable that the
vulcanized NBR rubber with the presence of these microcapsules are well able to heal its crack or cut
when heated up to 150°C in 10 minutes while the free S-vulcanized NBR rubber is definitely unable to
be self-healing in the same conditions.

Keywords: melamine urea-formaldehyde, microcapsules, self-healing, sulfur.

SYNTHESIS AND BLEND OF BIO-BASED BENZOXAZINES FROM
CARDANOL AND DIPHENOLIC ACID
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Abstract: In this study, two benzoxazine monomers, namely m-alkylphenyl-3,4-dihydro-2H-benzoxazine
(CA-Bz) and 4,40-Bis-[6-(3-phenyl-3,4-dihydro-2H-1, 3-benzoxazine)] pentanoic acid (DPA-Bz) were
successfully synthesized from fully bio-based phenols (cardanol and diphenolic acid). Their structures were
confirmed by FTIR and NMR spectroscopy. CA-Bz/DPA-Bz blend was prepared at weight ratio of 3:1.
Polymerization behavior of the blend was investigated by DSC. The ring-opening polymerization
temperature of CA-Bz was found to decrease significantly by incorporation of carboxyl groups in DPA-Bz
showing thereby the catalytic effect of acid functionality. The modified polybenzoxazine also showed an
enhancement of thermal properties.

Keywords: Diphenolic acid, cardanol, ring-opening polymerization, benzoxazine blend.
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Abstract: Today, the rubber is used not only in technology products but also in household products. In this
study, thermochromic rubber exhibiting the available color changing property with the ambient temperature
alteration is fabricated. The effects of thermochromic pigment content and silica filler on the mechanical
properties and color-changing durability of the rubber compound are investigated. The results show that the
introduction of thermochromic pigment of 1 wt.% into the rubber phase does not adversely affect the
mechanical property, while creating the novel color-changing property of the rubber compond. Furthermore,
the color-changing durability of the rubber compound maintains after more than 100 cycles, while the
original color does not change compared to before the durable test.

Keywords: rubber, thermochromic pigment, color, vulcanization.

COMPARATIVE STUDY ON BIODEGRADABLE AND ANTIMICROBIAL
PROPERTIES OF BIOWASTE CHITIN-POLYVINYL ALCOHOL
BLENDED FILM
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Abstract: In this study, the film forming ability of chitin was blending with polyvinyl alcohol (PVA).The
hydrogel films were prepared a series of nine different ratios of CT: PVA, (10:90, 20:80,30:70, 40:60,
50:50, 60:40, 70:30, 80:20, 90:10 v/v) using 2 % chitin solution and 10 % polyvinyl alcohol solution. All
prepared blended films have smooth surfaces, highly transparent and pale yellow colour. The prepared
hydrogel films were determined the physical parameters, the physicomechanical properties, the degree of
swelling and water uptake. The swelling and water uptake of blend membrane has a higher degree of
hydration, as measured by swelling and water uptake, which can be altered by varying the weight percent of
PVA in the membrane matrix. Comparative characterization of the prepared blended films included FT IR,
and TG -DTA analysis.From FT IR analysis, the characteristic absorption peaks of CT-PVA blended film
clearly showed that the two polymers are blended. According to TG-DTA analysis, thermal stability of the
CT-PVA blended was found to be slightly lower. The property of various types of CT-PVA blended films
were tested on antimicrobial activity using agar disc diffusion method. From these results, all of the prepared
CT-PVA blended film showed effective antimicrobial activities. Consequently, the biodegradable nature of
the prepared CT-PVA blended films was studied by soil burial test. Finally, the prepared CT-PVA blended
films may be intended to use in burning dressing and in packaging materials.

Keywords: chitin, polyvinyl alcohol, physicomechanical properties, antimicrobial activity, biodegradable
nature.
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Abstract: Bamboo, a fast-growing natural material is widely useful construction material in South East
Asia. Because of a high strength-to-weight ratio, it provides an environmentally friendly alternative for
building construction materials. After that, bamboo is the natural growing materials and it can’t be
controlled for desired exactly size and shape of bamboo including node. As bamboo structures are
generally constructed by local people based on their intuition and experience without any structural
design, the strength behaviour of bamboo is necessary to investigate. In this research, column buckling
is investigated as the critical modes of failure in bamboo structure, because it is one of important facts
in overall collapse. This paper is comparison on column buckling behaviour of three different Myanmar
bamboo species. Moreover, buckling strengths of bamboo columns as a function of slenderness ratio are
plotted according to the experimental results. The experimental results show that the failure patterns are
both compression behavior and buckling behaviour. For pin-ended connection of bamboo column, the
effective length factor (K) has small deviation from theoretical value in high slenderness ratios. For long
column, the theoretical value is a little smaller than experimental results where its value is greater than
experimental results in short column.

Keywords: Column Buckling, Sustainable Structural Materials, Slenderness Ratio, Three Species of
Myanmar Bamboos.
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Abstract : Because of the rapid growth and maturation rate of bamboo as well as its good strength properties
and global accessibility, bamboo is popular as a promising non-conventional sustainable building material
resource. However, due to limited standardization and design criteria, bamboo has often been relegated to
non-engineered and marginally-engineered construction. Moreover, bamboos need specialized bamboo
preservation techniques because they have a low resistance to biological degrading. Consequently, the
experimental study on the properties of popular bamboo species in Myanmar has been investigated based on
ISO- 22157. The geometric, physical and mechanical properties for six kinds of bamboo species in Myanmar
have been discussed for structural design criteria. After that, how the preservation can effect on the
properties of bamboo material mainly on mechanical properties has been examined. The basic density of
treated bamboo is lower than untreated ones with reduction of moisture content. Due to preservation, treated
bamboos possess higher capacity of mechanical properties than untreated ones except flexural strength.

Keywords: Geometric Properties, Mechanical Properties, Physical Properties, Six Bamboo Species,
Treated and Untreated.
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STUDY ON THE CHARACTERISTICS AND ADSORPTIVE CAPACITY OF
WATER HYACINTH (EICHHORNIA CRASSIPES) ROOTS FOR DYE
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Abstract: These investigation were conducted to observe the characterization and the adsorptive capacity of
aquatic plant roots (water hyacinth roots) for the removal of methylene blue in dye wastewater by batch type
process under the influence of various parameters such as initial dye concentration (100-500 ppm),
adsorbent dosage (1-5 g/L), pH (3-11) and contact time (15-90 min) on operating conditions. Positive
charges elements constituents and irregular surface patterns of water hyacinth roots resulted from XRD and
SEM indicated cationic exchange reaction and supported undisturbed adsorption process. Moreover, findings
from qualitative analysis FTIR also constant with above quantitative XRD measurements due the existence
of numerous functional groups in water hyacinth roots.. The optimum dye removal efficiency 99% was
detected at a pH 7 by using 5g/L of adsorbent dosage during 45 min operation time for 100 ppm initial dye
concentration solution. Moreover, the adsorption isotherms of this observation were studied by using
Langmuir and Freundlich adsorption models in order to interpret the mathematical description of the sorption
equilibrium. The equilibrium data were more fitted in langmuir isotherm.

Keywords: Water Hyacinth, Methylene Blue, Adsorption, Isotherm, Analysis.
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COPOLYMERS ON QUERCETIN LOADING EFFICIENCY IN ITS SELF-
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Abstract: In this study, to overcome the poor dissolution and bioavailability of quercetin (QU), the
phytochemical is loaded in a series of the grafted copolymers (gelatin-pluronic P123, F127, F87 or F68;
noted as GP-P123, GP-F127, GP-F87 or GP-F68) under ultrasonic power in a microemulsion phase.
Regarding the method, the GP copolymers play a role as the amphiphilic platforms for encapsulating QU in
their nanogel via self-assembly process. Their structures were characterized by 1H-NMR. The grafting
efficiency of copolymers was characterized by TGA. It was interesting that a higher hydrophobicity of the
grafted pluronic leads to a better QU loading efficiency. The Pluronic P123-grafted gelatin exhibited the
highest entrapment efficiency up to 94 wt.% of the feed QU. The size distribution of the QU-loaded GP
nanogels ranged from 20 to 70 nm which was obtained from Transmission Electron Microscopy (TEM). Our
obtained results indicated that the QU-loaded GP nanogels performed a sustained slow release ability of QU
remove compared to Pluronic-based micelles. The preliminary results could pave a way to incorporate the
QU-loaded GP system with anti-cancer drugs for chemotherapy.

Keywords: Quercetin, gelatin-pluronic, nanogel, drug delivery, chemotherapy.
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Abstract: Recently, as regulations for the environment have been strengthened internationally, interest in
hydrogen gas in the automobile market has begun to gain attention. Hydrogen gas is an eco-friendly, non-
polluting fuel that does not generate CO or CO; at all and is expected to replace existing hydrocarbons.
However, since hydrogen fuel is highly flammable, it is important to store it safely. Therefore, researches on
pressure vessels using composite materials are actively carried out to safely and lightly store hydrogen fuel.
In this paper, the optimal design of lightweight Composite Overwrapped Pressure Vessel (COPV) for
hydrogen fuel tank with 156.6L storage capacity and 70MPa operating pressure was performed by using
Finite Element Method (FEM). FEM was executed under static load condition, 70MPa pressure load inside
container. The FEM process was topology optimization through Free Size Optimization, Size Optimization
and Shuffle Optimization of carbon fiber. As a result, the weight was reduced by about 2.25% compared to
the TYPE 1 lightweight model, and the generated stress was reduced by 1.25% compared with the
conventional model, and it was found that the composite material can be more effectively reduced in weight.

Keywords: Composite Material, Composite Overwrapped Pressure Vessel, Glass Fiber Reinforced Plastic,
Pressure Vessel, Composite Optimization.

PREPARATION AND CHARACTERIZATION OF
CHITOSAN/POLYANILINE/FesO4 COMPOSITE FOR REMOVAL OF
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Abstract: In this study, chitosan-polyaniline/Fe;04 (CS/PANI/ Fes04 ) hanocomposite was synthesized and
used as an adsorbent to remove Reactive Red 198 dye (RR 198) from aqueous solution. The synthesized CS-
PANI/ Fes04 nanocomposite was fully characterized using Fourier Transform Infrared Spectroscopy (FT-
IR), FE-Scanning Electron Microscopy (SEM), and X-ray Diffraction (XRD). The effect of various factors
on the removal of RR 198 such as contact time, initial dye concentration, pH, and adsorbent dose was
investigated. The maximum percentage of removal was found to be 96.16% as CS-PANI/ Fe;04 of 0.1 g, in
50 mL of 50 ppm RR 198 dye solution, contact time of 120 min, and pH of 7. The results indicated that the
percentage of removal of RR 198 dye was increased with increasing contact time and reached up to 99.16%.
Langmuir model showed satisfactory fit to the equilibrium adsorption data of CS-PANI/ Fes;04
nanocomposite.

Keywords: Chitosan, PANI, textile dye, composite
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EFFECTS OF THERMAL ANNEALING ON THE PROPERTIES OF
POLYPYRROLE AND BENTONITE COMPOSITE PREPARED VIA IN
SITUPOLYMERIZATION

R. Dumagal, B. N. Lagbas, K. M. Senados

Physics Department, College of Science and Mathematics, University of Science and Technology of Southern
Philippines, Philippines
email: kenneth.senados@gmail.com

Abstract: The effects of thermal annealing at 200°C for 3 hours on the morphological, structural and
electrical  properties of polypyrrole/bentonite  composite powders have been investigated.
Polypyrrole/bentonite powders were prepared via in situ polymerization of pyrrole in the presence of
bentonite powders using Ferric Chloride hexahydrate (FeClz*6H.0) as the oxidant and hydrochloric acid
solution (HCI) as the solvent. SEM-EDX analysis revealed that the morphology of the composite, which is
dominantly the morphology of bentonite clay grains, have not changed after annealing. Both samples did not
exhibit the globular microspherical grains of PPy on its surfaces which indicated successful incorporation by
the coating of PPy in the bentonite clay powders. FTIR results, on the other hand, verified the presence of the
polypyrrole ring in bentonite on both samples. However, IR spectra of the annealed samples presented a
transmission peak at around 2358.78 cm™ which resulted from the possible decomposition of PPy at 200°C.
This decomposition is further confirmed by SEM analysis of annealed PPy alone which showed coalescence
of globules to form larger structures. The obtained as-grown polypyrrole/bentonite composite was
electrically conductive however no conductivity can be obtained on the thermally annealed samples. The
polypyrrole/bentonite composite powders obtained in this study shows promising potential in conductive
ceramics applications.

Keywords: Annealing, Bentonite, Clay, Composites, Polymerization, Polypyrrole.

EXTRACTION OF LIGNIN FROM SUGARCANE BAGASSE BY DEEP
EUTECTIC SOLVENTS (DESs)

Bui Thi Thao Nguyén, Nguyén Nhi Trw, Thai Ngoc Minh Hoang, Nguyén Hoang Dwong,
Tran Manh Cwong

Faculty of Materials Technology, University of Technology - VNU HCM
Email: btnguyen@hcmut.edu.vn

Abstract: Lignin plays a crucial role as a structural material of plant cell walls and is also known as a
significant renewable resource that has the potential to be a raw material for producing high value chemicals.
The article aimed to research on the extraction of lignin from sugarcane bagasse by environmental method
using deep eutectic solvents (DESs) containing choline chloride and formic acid. In the process, lignins
dissolved in DES were isolated from the solution by dilution with water and ethanol. The obtained lignin
samples were characterized with UV - Vis (Ultraviolet — visible spectroscopy), FT-IR (Fourier-transform
infrared spectroscopy), GPC (Gel permeation chromatography), and *H-NMR (Proton nuclear magnetic
resonance). The initial results showed that the extracted lignin obtained adequately distinct functional groups
and the weight average molecular mass of the lignin was about 11787 g/mol.

Keywords: deep eutectic solvents, DES - soluble lignin, extraction, lignin, sugarcane bagasse.
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EFFECT OF B-TCP FOAM GRANULAR SIZE TOWARDS
HYDROXYAPATITE FORMATION ON POROUS B-TCP FOAM
GRANULES CEMENT
H. A. M Zaki®, K. A. Shariff®* M. H. A. Bakar®

W School of Materials and Mineral Resources Engineering, Engineering Campus, Universiti Sains Malaysia,
Malaysia

@Bijoprocess Technology Division, School of Industrial Technology, Universiti Sains Malaysia, Malaysia
Email: biokhairul@usm.my

Abstract: The aim of this study is to investigate the effect of B-TCP foam granular size towards
hydroxyapatite (HAp) formation on porous B-TCP granules cement. Porous B-TCP granules cement
were obtained after exposing different size of B-TCP foam granules (300-600 pm and 600-1000 pm)
with an acidic calcium phosphate solution for 60 mins. Then, the specimens were soaked in deionized
water for 1, 3 and 7 days. XRD and SEM analyses were performed in order to understand the phase
composition and morphology of HAp formation on the specimens. Compositional analysis using XRD
shows that large amount of HAp phase formed in the specimens made from the small size of B-TCP
foam granular. SEM observation shows that small amount of needle-like HAp crystals was spot on the
surface of porous B-TCP foam granular cement made from 300-600 um granules. This small amount of
needle-like HAp crystals transformed into spherical shape HAp crystals and partially covered the
surface of the specimen after being exposed at physiological body condition up to 3 days. After 7 days,
the surface of porous B-TCP foam granular cement made from 300-600 pm granules were fully covered
by these small spherical shaped of HAp crystals. In fact, the amount of HAp crystals formed in the
specimens obtained from the small size of B-TCP foam granular is higher than large-sized granules.
These results demonstrated that the small size of B-TCP foam granular induced faster HAp formation in
comparison with the large granular size.

Keywords: Bioceramic, Ceramic coating, Calcium Phosphate, Bone remodeling, Ceramic material.

STUDY THE EFFECTS OF SUBSTITUTION OF 5% GYPSUM OR 5%
LIMESTONE ADDITIVE ON THE STRENGTH OF PCB50 FICO CEMENT
Ta Ngoc Dung®*, Hoang Canh Nguyen®, Pham Thanh Mai®
WSchool of Chemical Engineering, Hanoi University of Science and Technology, Vietnam
@ Hanoi Architectural University, Vietnam
Email: dung.tangoc2017@gmail.com

Abstract: The substitution of 5% cement clinker by 5% gypsum or 5% limestone additive as well as the
fineness of limestone was studied about its effects on the strength of cement. The study show that the
gypsum additive of 5% increase the strength of cement at the time of 1, 3, 7, 28 days (R= 55.1 MPa of
cement with 5% substituted additive comparable to R= 45.3 MPa of cement with 100% clinker at the
time of 28 days). The limestone additive of 5% increase the strength of cement at the early time of 1, 3,
7 days (R= 46.0 MPa of cement with 5% limestone additive comparable to R= 31.6 MPa of cement with
100% clinker at the time of 7 days). As well as, the strength of cement increase when the fineness of
limestone increase.

Keywords: Gypsum, limestone, additive, strength, PCBso Fico cement.
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INNOVATIVE CONSTRUCTION REINFORCEMENT MEDIUM USING
CRUSHED GLASS: AN EXPERIMENTAL RISK-WASTE REDUCTION
RESEARCH
E. Jr B. Leron®* A.M. B. Guevarra®, A.R. G. Roluna®, J. R. Tan®, S.J.L. G. Zalun®
WFaculty, Civil Engineering Department, University of the East-Caloocan, Philippines
(@BS-Civil Engineering Student, University of the East-Calocan, Philippines
Email: jayr.leron@gmail.com

Abstract: Several places in the Philippines have been considered as major contributors in producing by-
product waste materials; one of these materials is waste glass. Traditional glass is manufactured for different
functions such as container of foods, liquor bottles, and broken glassware or also known as “post-consumer
material”. It has been found that large amount of waste glass is produced daily wherein it became a problem
in disposal and control of landfill; therefore, promoting a way wherein it can be both beneficial to our
environment and different engineering aspects is essential. Since there is limited resources for fine
aggregates, having crushed waste glass as an alternative will somehow enhance the productivity of concrete
making it more economical. Thus, crushed glass still possessed interfacing problems when mixed in concrete
such as the alkali-silica reaction, flexural and compressive strength of the glascrete, and crushed glass being
full replacement to fine aggregates. The main objective of this research is to promote risk-waste reduction
while developing an innovative construction medium with the used of crushed glass; giving benefit to both
environment and engineering aspects. From the conventional concrete mix, the sand is used as one of
components then fully replaced this into crushed glass for the glascrete mix. During the testing, the highest
compressive and flexural strength were acquired during the 28" day for both mixes but higher results were
obtained for the concrete contaiing crushed glass as compared to conventional mix.

Keywords: Crushed Glass, Concrete, Glass Concrete, Flexural Strength, Compressive Strength.

ANTIBACTERIAL AND PHOTOCATALYTIC ABILITY OF THE Ag/TiO:

COATING ON THE GLASS SURFACE
Po Quang Minh, Dao Thi Thuy Hong, Nguyen Ngoc Tuong Vi
Ho Chi Minh city University of Technology - VNU-HCM, Hochiminh City,Vietnam,
Email: mnh_doguang@yahoo.com

Abstract: The coating on the glass surface was made by heating the mixture of resinate Ag and tetra-n-butyl
orthotitanate (TBO) at 570°C for 1 hour. The characteristics and structure of the mixture Ag/TiO, with the
content of Ag : TiO, from 0 — 8 (% mol.) were studied by the methods such as XRD, FTIR, UV-viz, SEM,
EDS. The research results of antibacterial ability and the degradation of blue methylene (MB) were shown
that this coating can be used for antibacterial and photocatalytic ability.

Key words: coating on the glass surface, Ag/TiO> , antibacterial, photocatalytic ability.

72 Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology



Ky yéu Hoi nghi Khoa hoc va Cong nghé lan thir 16 HCMUT 15/10/2019

THE MELTING TEMPERATURE OF THE GLAZES IN THE SYSTEM SiO>
— Al203 — B203 — Na20 - Li2O — K:O — ZnO DETERMINED BY HEATING
MICROSCOPY
Do Quang Minh, Nguyen Vu Uyen Nhi, Kieu Do Trung Kien
Ho Chi Minh city University of Technology - VNU-HCM, Hochiminh City,Vietnam,

Email: mnh_dogquang@yahoo.com

Abstract: Heating microscopes (HM) plays an important role in material science and engineering thanks to
their wide field of application. The HMs are used in both industry and research in many different fields. The
HM techniques can be successfully applied to determine characteristics during heat treatment of powders of
glazes, glasses, frits... for continuous firing techniques. It is very hard a full understanding of the
physicochemical properties of these materials because of their complexity. For example, chemical elements
may be contained in a ceramic glaze at least about 10. Usually, the temperature characteristics of a glaze
were to be calculated by their oxide compositions. From experimental analysis data of the HV can be
determined the mathematical equations for calculating the temperature characteristics of the glazes of the
system SiO; — AlbO; — B203; — Na2O — Li20 — K;0 — ZnO. The temperature characteristics of these glazes in
the range of studied temperature will be calculated faster thanks to these equations. Moreover, the effect of
each oxide on the temperature characteristics of the glaze indicated in these empirical equations.

Key words: Heating Microscopy (HM), glaze, temperature characteristic, mathematical equation.

NEW APPROACHING TO USE THE GUM EXTRACTED FROM GREWIA
POLYGAMA AS AN ADMIXTURE FOR CALCIUM SULFOALUMINATE
(CSA) CEMENT
Y. Lwin®* T, Tint Kywe®
®Department of Chemical Engineering, Yangon Technological University, Myanmar
Email: yaminnlwin62@gmail

Abstract: In Myanmar have a lot of valuable plants as natural resources and the production of value added
products from plants are essential. The motivation of this research is to extract the gum from the Grewia
(Grewia polygama), to characterize the extracted gum and to add the extracted gum in preparation of high
performance CSA concrete. For the maximum yield percent of gum, Box-Behnken Design (BBD) with three
independent variables, reaction time (2-4) h, temperature (40-80) °C and weight ratio of water to Grewia (10-
20) g/g, were used. The moisture contents of fresh Grewia was 67%, the maximum yield percent after drying
was 7.5 % based on fresh weight and 22.725 % based on dry weight. The extracted gum was characterized
Fourier Transform Infrared Spectroscopy (FTIR), Thermogravimetric analysis (TGDTA), Scanning Electron
Microscope (SEM), X-ray Fluorescent (XRF) and physicochemical analysis. Moreover, concretes prepared
with Grewia gums were tested setting time and compressive strength as mechanical analysis. Analysis and
experimental results showed that the extracted gum from Grewia polygama has acceptable properties as an
admixture of high performance concrete.

Keywords: Extracted Gum, Grewia polygama, CSA Cement, Box-Behnken Design, Admixture.
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HYDROGEN-PLASMA-TREATED NANO TiO2 FOR PHOTOCATALYTIC
OXIDATION OF VOCs IN AIR STREAM
Nguyen Quang Tu®, Nguyen Van Dung®, Pham Trung Kien®,
Ca Quoc Vuong®, Nguyen Quoc Thiet®, Cu Thanh Son®, Nguyen Quang Long®*

@ Faculty of Chemical Engineering, Ho Chi Minh City University of Technology — VNU- HCM, Vietnam
@ Faculty of Materials Technology, Ho Chi Minh City University of Technology — VNU- HCM, Vietnam
@ Institute of Applied Materials Science- Vietnam Academy of Science and Technology, Vietnam
Email: nglong@hcmut.edu.vn

Abstract: Unlike water treatment processes, the photocatalytic oxidation of VOCs in air stream exhibits
many challenges. This study will develop the hydrogen-plasma-treated TiO, with improvement in
photocatalytic activity. The hydrogen-plasma-treatment was carried out in the non-thermal atmospheric
pressure reactor at room temperature or above. The catalysts were prepared and analyzed by advanced
techniques such as X-ray diffraction (XRD), Fourier-transform infrared spectroscopy (FTIR) and N
adsorption at low temperature (77 K) for surface area analysis. The photocatalytic activity of the catalyst has
been investigated under UV light with various reaction conditions such as different initial
toluene/formaldehyde concentrations and water content. Significantly, the conversion of toluene by a
plasma-treated sample was 1.5 times higher than the non-treated TiO- in similar reaction condition.

Keywords: Plasma, TiO,, VOCs removal, Hydrogen treatment, photocatalysis.

USING RED MUD (RM) AS AN ADDITIVE FOR AUTOCLAVED AERATED
CONCRETE (AAC)
Do Quang Minh, Kieu Do Trung Kien, Huynh Ngoc Minh
Material Faculty, Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
Email: mnh_doguang@yahoo.com

Abstract: Autoclaved aerated concrete (AAC) is a lightweight construction material produced from a
mixture of sand, gypsum, limestone, cement, water, and aluminum powder cured in a high-pressure
autoclave at a temperature of 180°C. AAC is widely used an insulating concrete material for both indoor and
outdoor structures. In addition to the good thermal insulation capacity of AAC, it also has the advantage of
fast fabrication, easy installation for materials, easy cutting, chiseling, and drilling. The experimental results
when using red mud (RM), a non-hazardous waste in the process manufacturing of aluminum, replacing a
part 15 — 40 % weight of sand in AAC was introduced in this paper.

Keywords: Autoclaved aerated concrete (AAC), red mud (RM), eco-material.
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SOIL-SAND STABILIZATION AND IMPROVEMENT THROUGH
MICROBIAL INDUCED CACO3; PRECIPITATION USING BACILLUS
SUBTILIS

Huynh Nguyen Ngoc Tri®V*, Cong Dinh Pham Thanh®, Tuan Nguyen Thanh®, Tu Tran Anh®,
Son Nguyen Khanh®

) Department of Architecture, Tokyo University of Science (TUS), Japan

@Department of Silicate Materials, Hochiminh City University of Technology (HCMUT) —~VNUHCM,
Vietnam,

Email: nnthuynh@hcmcut.edu.vn

Abstract: In general, the term of microbially induced CaCOs precipitation (MICP) links to the process of
bacterial metabolism with the presence of nutrition and high humidity in the surrounding environment. We
also named the latest mechanism as biomineralization and focus on different potential applications in self-
healing concrete, geotechnical engineering, or bio-bricks as an alternative to kiln-fired bricks... In this study,
we investigated the use of Bacillus subtilis and its performance of ureolytic metabolism for soil-sand
stabilization and improvement. Experiments were based on the variation of different parameters such as the
capacity of CaCQj; precipitation with the concentration of bacteria, the particles size of soil-sand specimens,
the proportion of sand/soil and other environmental factors. We tested the composition and microstructure of
soil specimen after solidifying by analysis technigue XRD and SEM. Physico-mechanical properties
included water permeability, water absorption, density, and mechanical resistance, were also characterized in
lab condition. Much discussions on the relevant results of the above studies allow us to follow the next phase
of the study in the geotechnical condition. To apply this promising technique for soil-sand stabilization and
improvement might be considered with its sustainability.

Keywords: Biomineralization, microbial induced calcium carbonate precipitation, bacteria
metabolism, soil-sand stabilization.

CHARACTERIZATION OF CARBONATED STEELMAKING SLAG AND
ITSPOTENTIAL APPLICATION IN CONSTRUCTION

Tran Anh Tu, Tran Gia Hua, Nguyen Ngoc Tri Huynh, Nguyen Khanh Son
Faculty of Materials Technology, Ho Chi Minh City University of Technology VNUHCM, Vietnam.
Email: ksnguyen@hcmut.edu.vn

Abstract: In the south of Vietnam, steelmaking slag is commonly considered a normal category of solid
waste. And they exist the fact that slag occupies the ground for dumping and may lead to serious
environmental issues due to their high content of heavy metal and fine dust. In this paper, we aim to analyze
the influence of the accelerated carbonation condition in the laboratory on the physio-chemical properties of
carbonated steel slag. Materials composition was characterized by using different analysis techniques of
XRD, SEM, TG and others measurement of the physio-properties (density, loss on ignition L.O.1.) were also
realized with regard to the requirement of national standard TCVN 7570:2006 for concrete aggregate. In
conclusion, we will discuss on the effect of reaction condition and on the feasibility of implementing this
specific treatment method on the industrial scale.

Keywords: steelmaking slag, solid waste, CO- sequestration, accelerated carbonation, concrete aggregate.

Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology 75



Ky yéu Hoi nghi Khoa hoc va Cong nghé lan thir 16 HCMUT 15/10/2019

MICROSTRUCTURE AND CHARACTERISTIC PROPERTIES OF POROUS
ACTIVE CALCITE PREPARED BY SALT LEACHING METHOD

Nguyen Xuan Thanh Tram®: @
@ Faculty of Materials Technology, Ho Chi Minh City University of Technology - VNUHCM, Vietnam
@) Department of Biomaterials, Faculty of Dental Science, Kyushu University, Japan
E-mail: nxttram@hcmut.edu.vn

Abstract: Porous calcite (CaCOs) with interconnecting porous structure suitable for implantation
purpose was prepared in this study from Gypsum precursor via salt leaching method at low temperature.
Templates such as salt (NaCl) granules were used to make porous calcite with interconnecting pores. X-
ray diffraction (XRD) and Scanning electron microscope (SEM) were used to characterize phase
composition and structure. The results indicated that pure calcite block consisting of interconnecting
pores with pore size about 50-200 um in diameter could be obtained. Mechanical strength was evaluated
in term of Dimentral Tensile Strength (DTS). Porous calcite had a mean DTS value of 2.1 + 0.05 MPa
and an average porosity of approximately 30%. It could be expected that this porous calcite was
bioactive since it was fabricated at low temperature. Hence, that would be beneficial as using for bone
substitute as well as for the precursor of carbonate apatite fabrication.

Keywords: Interconnected pores, Porous calcite, and Salt leaching method.

CHARACTERIZATION AND ENRICHMENT OF COAL BOTTOM ASH:
POTENTIAL SOURCE OF RARE EARTH ELEMENTS

Leaniel C. Silva, Ma. Teresa T. Ignacio, Vannie Joy T. Resabal, Jhunalyn H. Parantar,
Carlo Nino T. Drilon, Claire Joy M. Maan, and Cyra Joy S. Toraja

Department of Materials and Resources Engineering & Technology, College of Engineering & Technology,
Mindanao State University — lligan Institute of Technology, Philippines

Email: leaniel.silva@g.msuiit.edu.ph

bstract: The growing demand for rare earth elements (REES) has led to the increased researches in
alternative resources, such as coal fly ash and coal bottom ash. In this study, we explored the potential of
coal bottom ash from coal-fired power plant which generates significant amount of coal ash waste. While the
characterization and enrichment of REEs in coal fly ash are significantly progressing, studies on its bottom
ash counterpart waste are limited. Hence, we examined the characterization and enrichment of REEs from
bottom ash using physical separation through particle size and dry magnetic separation. Particles with size
less than or equal to 125 um contained the highest REEs concentration among other particles sizes being
considered. The distribution of REEs in the magnetic and non-magnetic fractions indicated that increasing
the magnetic susceptibility had no significant effect on the enrichment of REEs at magnetically separated
fractions. Further, REEs are enriched in the non-magnetic fraction and associated with non-magnetic
minerals. The outlook coefficient and percentage critical content of the coal bottom ash sample is greater
than 0.7 and 30% respectively. Following Seredin and Dai’s criteria in assessing the potential of coal for
REEs source, the coal bottom ash is categorized as Cluster Il — Promising which means “promising REEs
raw materials for economic development”.

Keywords: Coal ash, physical separation, rare-earth elements.
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INVESTIGATION ON CHARACTERISTICS OF MYANMAR LATERITE
FOR USE AS A CATALYST IN BIOMASS GASIFICATION PROCESS
A. Mya Thu, N. Nay Hlaing, S. Han
Chemical Engineering Department,YTU, Yangon, Myanmar
Email: ayemyatthu.chemical@gmail.com

Abstract: The characterization of laterite samples founded in Bago Division, Myanmar, was conducted to be
used as a catalyst for tar cracking in the gasification process of biomass. In this study, the natural laterites
with the particle sizes of < 75 um were calcined and investigated the effect of calcination process on the
characteristics of laterites, resulting in catalytic activity and stability in gasification process of biomass.
Calcination experiments were carried out at the different temperatures (300 to 700°C). The alterations of
physiognomies of laterite due to thermal treatment were examined using various analytical techniques. The
thermal decomposition manner of natural laterite samples was observed using thermogravimetric and
differential thermal analysis (TGA/DTA) and the chemical compositions were estimated using energy
dispersive X-ray fluorescence (ED-XRF). The structural changes and phase transformation of the calcined
laterite samples in the calcination processes were determined by fourier-transformed infrared spectrometry
(FTIR) and X- ray diffraction (XRD). The physical properties of laterite samples such as surface area, pore
size and total pore volume were determined by the N, adsorption-desorption method. The calcined laterite
samples are expected to be the active catalysts because of their large surface areas, porosity grains and high
content of hematite (Fe203).

Keywords: Laterite, Calcination, Characterization, Hematite, Goethite.

FABRICATION OF SILICA COATING ON COPPER SUBSTRATE USING
COCONUT OIL AS
MEDIUM DISPERSE
Pham Trung Kien®*, Ngo Minh Van®, Le Ngoc Long®™, Nguyen Dinh Quan®, Do Quang Minh®
WFaculty of Materials Technology, Ho Chi Minh City University of Technology- VNUHCM, Vietnam

@Laboratory of Biofuel and Biomass Research, Ho Chi Minh City University of Technology- VNUHCM,
Vietham

Email: phamtrungkien@hcmut.edu.vn

Abstract: The object of this study is to develop an easy and simple technique to fabricate the coating
solution of Vietnam rice hush ash-derived water glass (VRHA-WG) and Vietnam coconut oil (VCO). The
coating solution with different mixing ratio of VRHA-WG and VCO such as 1: 5 and 1:10 (v/v) can be
coated on copper substrate. After coating, the substrate are heated at 500°C for 2 hours to enhance the
adherence of silica layer and substrate. The characterization of the coating layer are studied by Xray
Diffaraction (XRD) and Xray Fluorescence (XRF) while the surface morphology of the substrate before and
after coating is study be scanning electron microscope (SEM). Electricity resistant of the substrate after
coating increase up to 33.33% compare without coating.

Keywords: rice hush ash, silica, coconut oil, coating, environment materials.
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FLUORIDE REMOVAL IN GROUNDWATER IN NINH HOA DISTRICT,
KHANH HOA PROVINCE BY APPLYING GYPSUM

Dang Thuong Huyen, Nguyen Thi Hoai Trong, Nguyen Phuc Dai
Ho Chi Minh City University of Technology, Vietham
Email: dthuyenus1982@gmail.com

Abstract: Fluoride contaminated groundwater in Ninh Hoa District, Khanh Hoa Province is higher than the
standard, ranges from 2.15 to 10.85 mg/l from 26 taken samples. The standard of drinking water is 1.5 mg/I.
Almost local people are using groundwater for their livings. The local people have fluorosis teeth,
particularly the children over 7 years old. This study tried to apply the easier method to remove fluoride in
groundwater to reach the drinking standard. We applied a prototype that applying gypsum to remove the
fluoride in groundwater. With 4 experiments, (1) with 1 gypsum column and flow rate Q= 0.52 ml/s, (2) with
1 gypsum and flow rate Q= 3.52 ml/s, (3) with 2 gypsum columns and flow rate Q = 3.52 ml/s; (4) addition
29 NaszP04.12H,0 to the 2 gypsum columns and flow rate Q = 3.52 ml/s, the results showed that, the
changing of flow rate did not affect so much to the outcome of fluoride in water and the two columns of
gypsum as well. The significant removal of fluoride when we added sodium phosphate to the gypsum, the
fluoride reduced less than the drinking water standard.

Keywords: fluoride, groundwater, gypsum.

HIGH STRENGTH STEEL FIBRE REINFORCED CONCRETE BEAMS
UNDER PURE TORSION
Ya Sandar Win®W* Trevor N.S. Htut®, Khin Su Su Htwe®

@ yangon Technological University, Yangon, Myanmar
@Curtin University, Perth, Australia
Email: myasandarwin318@ gmail.com

Abstract: The high strength concrete has highly brittle behaviour and consequently adding steel fibres as
secondary reinforcement improve the ductility of failure mechanism. Structural steel fibre reinforced
concrete (SFRC) applications differ mainly from well-known fibre applications like floors and pavements. In
structural applications, steel fibres are the primary or secondary reinforcement to take up bending moments,
the shear and torsional stresses. Steel fibres also improve some other mechanical properties of concrete such
as residual tensile strength and fracture energy. This paper presents the experimental investigation on the
behaviour of steel fibre reinforced concrete under pure torsional actions. The influence on the presence of
high-performance tri-end hooked fibres on the torsional behaviour is discussed including its behaviour
curves, the cracking and ultimate torsional moments, fracture toughness and the corresponding twists.

Keywords: high strength concrete, steel fibre reinforced concrete, pure torsion.
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SYNTHESIS AND CHARACTERIZATION OF Fe AND CO-DOPED

AKERMANITE CERAMICS
H. Mohammadi, M. Myat-Htun, Y.M. Baba Ismail, A.F. Mohd Noor
Biomaterials Research Group, School of Materials and Mineral Resources Engineering, Universiti Sains
Malaysia, Engineering Campus, Malaysia
Email: srafauzi@usm.my

Abstract: In the present study, iron (Fe) and cobalt (Co)-substituted akermanite ceramics were successfully
synthesized by solid-state sintering of raw materials. The effect of Fe and Co dopants on the structural,
physico-mechanical and in vitro bioactivity were investigated. The X-ray diffraction patterns showed that the
incorporation of Fe and Co did not change the phase composition of akermanite. The physico-mechanical
evaluation revealed that the density and mechanical properties of akermanite were enhanced. Finally, the in
vitro bioactivity test showed the Co-doped akermanite induced the growth some apatite crystals while Fe-
doped akermanite showed apatite formation with needle-like morphology after 21 days of soaking in
simulated body fluid (SBF) solution.

Keywords: Akermanite, solid-state sintering, mechanical properties, bioactivity, apatite formation.

INVESTIGATION OF APPLYING WILD BACILLUS SPECIES FOR SAND
STIFFENING

Nguyen Pham Huong Huyen, Vo Yen Nhi, Nguyen Thi Thanh Thuy, Pham Minh Tuan
Department of Biotechnology, Ho Chi Minh City University of Food Industry
Email: huyennph@hufi.edu.vn

Abstract: Microbially induced calcium carbonate precipitation is a biomineralization process that has
various applications in remediation and restoration. In the present study, calcifying bacteria, Bacillus subtilis
and Bacillus megaterium isolated from soil (Vietnam). These species were investigated for sand stiffening
using syringe set-up with daily nutrient addition at 7, 14 and 28 days. The stiffened sand samples were tested
the physical and chemical properties. Mineralogical compositions and crystalline morphologies of calcium
carbonate produced by Bacillus subtilis and Bacillus megaterium were analyzed by Scanning Electron
Microscopy (SEM), Energy Dispersive Spectroscopy (EDS), X-ray diffraction (XRD). These results show
that both of the Bacillus species could make consolidation through calcite precipitation at the alkaline pH
rate of 9, increased the impact strength of the stiffened sand samples (white sand 0.3 mm, white sand 0.6 mm
and yellow sand 0.6 mm) compared with the control. Furthermore, the higher calcite concentration and
tensile strength were obtained from the samples using the isolated B. megaterium; therefore, this species is
potential as bio-sealant to enhance the durability of green building materials (soil-cement blocks). This paper
contributes to the development of bio-cement applications using Vietnam isolated species for sustainability.

Keywords: Bacillus subtilis, Bacillus megaterium, calcite, sand stiffening
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SURVEYING THE EFFECTS OF POROSITY ON THE HIGH
STRENGTH CONCRETE
Le Minh Son, Nguyen Le Trung Thien
Material Faculty, Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
Email: Imson@hcmut.edu.vn

Abstract: Surveying the effects of porosity on the high strength concrete is problem that researchers are
always prioritize before calculating aggregation and construction. Because of the porosity that directly
determines the strength of concrete, it affects the scope of application for buildings, special items that
requires high quality and harsh working conditions. The greater the porosity, the lower the intensity of
concrete and vice versa. This topic presents the initial survey results on the combination of crushed sand and
fine sand to select the optimal aggregate, then combine fly ash and Hoa Phat blast-furnace slag available in
Vietnam as a cement replacement in making High Strength Concrete. After 28 days old, it reaches 109 MPa,
not separating water, ensuring good construction. To produce this concrete, a very high mount of cement
must be used, about 900+1000 kg/m®. By using mineral additives (Hoa Phat blast-furnace slag, fly ash) to
replace cement, which helps us reduce economic costs, utilize industrial waste such as iron and steel in the
form of particles, minimize environmental pollution. This is a very important result for the sustainable
development in concrete production industry.

Keywords: The High Strength Concrete, Porosity, Fly Ash, Blast-furnace Slag.

KAOLINITE/ZIRCONIA COMPOSITES

M.W. Wildan, Kusmono, R.G. Pambudi and D. Budianto
Department of Mechanical and Industrial Engineering, Universitas Gadjah Mada, Indonesia
Email: m_wildan@ugm.ac.id

Abstract: This research aims to investigate a ceramic matrix compositewith starting materials of kaolinite
and zirconia. The kaolinite powder was obtained from Sigma-Aldrich. The zirconia used is a zirconia
stabilized with 5.4 %wt of Y,03; obtained from Goodfellow UK. The kaolinite powder was mixed with
various content of zirconia powder (0, 10, 20, 30, 40 and 50)% weight. Each composition was wet-mixed in
a form of slurry with alcohol medium using a turbula mixer for 1 hour. The mixed-slurry was dried in an
oven for 2 hours. Each composition was then uniaxially compacted with a pressure of 10 MPa to form
cylindrical green bodies with a diameter of 15 mm. The green bodies were pressureless sintered in air at
1450°C for 2 hours. The bulk density was measured using Archimedes method with mercury medium. XRD
was used to investigate the phases of the powders and the sintered bodies. The mechanical properties
measured in this experiment were Vickers hardness and compressive strength. SEM was used to observe the
microstructures. After sintering, the composites transformed into mullite, zircon, tetragonal zirconia and
silica with the composition depending on the initial amount of kaolinite and zirconia content. The mass
shrinkage decreases with increasing of zirconia content. The Vickers hardness increases with increasing of
zirconia as starting material content from 381 MPa (for 0%wt zirconia content) to 750 MPa (for 50%wt
zirconia content). The compressive strength increases with increasing zirconia content from 26 MPa (for
0%wt content of zirconia) to 69 MPa (for 50% wt zirconia).

Keywords: kaolinite, zirconia, zircon, mullite, silica, composites.
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UTILIZATION OF AGRICULTURAL WASTES IN SYNTHESIS
OF ECO-FRIENDLY CEMENT-LIKE MATERIALS FOR FABRICATION
OF LIGHT-WEIGHT CEMENT BLOCKS

Latda Chandeng®, Thanawat Meesak®, Chakrapan Tuakta®,
Tidarut Wisuthseriwong®, Tamon Ueda® and Oratai Jongprateep®*

WDepartment of Materials Engineering, Faculty of Engineering, Kasetsart University, Thailand
@Department of Civil Engineering, Faculty of Engineering, Kasetsart University, Thailand
®Division of Structural and Geotechnical Engineering, Hokkaido University, Japan

Email: fengotj@ku.ac.th

Abstract: Production of cement is responsible for significant environmental impacts. Utilization of
agricultural waste as alternative raw materials for cement production is a route to eliminate these detrimental
effects. This research aims at synthesizing eco-friendly cement-like materials and producing light-weight
cement blocks. Since Ordinary Portland Cement (OPC) consists of calcium and silica-rich compounds,
agricultural wastes containing high calcium and silica contents were potential raw materials for cement-like
powder production. X-ray fluorescence analysis indicated that calcium oxide contents ranging from 90 to 96
wit% were present in eggshells and cockleshells, whereas 96 wt% of silica was found in rice husk ash. In
addition to waste utilization, a fuel-efficient solution combustion technique was employed in synthesis of the
cement-like powder. Phase analysis indicated that tri-calcium silicate, di-calcium silicate, tri-calcium
aluminate, and tetra-calcium aluminoferrite which are main constituents of OPC, were obtained.

To fabricate light-weight cement blocks, the powder was mixed with OPC, rice husk ash and water, and cast
into blocks. Compressive strength and density values of the cement blocks were in an acceptable range
defined by Thai Industrial Standards Institute and American concrete institute (ACI 213,2001). Effects of
rice husk ash content, water-to-binder ratio and processing technique on strength and density were examined.
An increase of high rice husk ash content and water-to-binder ratio resulted in reduction of compressive
strength and density. To enhance compressive strength while maintaining low density, curing of the cement
blocks in high-pressure streams was conducted. An increase of compressive strength by more than twofold
was observed in the cement blocks subjected to an autoclave-assisted curing process.

Keywords: Cockleshell, combustion synthesis, eco-friendly, eggshell, light-weight cement block, rice husk
ash.
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A 12-BIT 33-MW AND 96-MHZ DISCRETE-TIME SIGMA
DELTA ADC IN 130 NM CMOS TECHNOLOGY
Bao Nhat Hoai Tran and Cuong Huynh
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: baotran@hcmut.edu.vn, hpmcuong@hcmut.edu.vn

Abstract: The paper presents a 12-bit discrete-time third-order Sigma Delta (XA) analog-to-digital converter
(ADC) for Sub-GHz transceiver applications. In the designed ADC, a XA modulator with 74.76 dB SNR was
implemented. The modulator consumes approximate 33 mW from a 3.3 V supply and operates at 750 kHz
with an oversampling ratio of 64 and a single-bit quantizer. Digital decimation filter including CIC filter and
FIR filter is integrated with the analog £A modulator for the full ADC operation. The filter achieves a cut-off
frequency of 750kHz and operates at a data rate of 12 Msps or 6 Msps. The ADC circuit has been
implemented using 0.13 um CMOS technology. At a supply voltage of 3.3 V, the maximum ENOB is
simulated to be 12.12 bit which corresponds to a resolution of 12 bit. The simulations on each corner confirm
that the modulator satisfies the specifications even in the worst case.

ASYNCHRONOUS 2-PHASE LEVEL-ENCODED
CONVENTION LOGIC (LCL)

Linh Duc Tran, Thanh Pham?, Omid Kavehei® and Glenn I. Matthews®

WRMIT University Vietnam, Vietnam
@University of Sydney, Australia
®RMIT University, Australia

Email: s3358328@rmit.edu.vn, thanh.pham@rmit.edu.vn, omid.kavehei@sydney.edu.au and
glenn.matthews@rmit.edu.au

Abstract: Asynchronous Quasi-Delay-Insensitive (QDI) circuits, especially Null Convention Logic (NCL),
has recently become a very active research area in digital logic design. NCL methodologies eliminate
problems related to the distribution of clock trees and can also significantly reduce power consumption,
noise and electromagnetic interference (EMI). It has been shown to be the most robust methodology for
asynchronous design with an ease-of-use design framework, high level of optimization and integration
ability. However, NCL is based on a 4-phase protocol which requires 2 round-trip communications per
transaction (one for the data phase and one for the reset phase). Using a 4-phase protocol has the benefit of a
relatively simple hardware implementation but leads to lower throughput and higher power consumption
which must account for the reset phase. Those limitations prevent a 4-phase approach such as NCL to be
applied for high-throughput systems, such as network-on-chip. Our research develops a new NCL-based 2-
phase logic template which can operate asynchronously without returning to the reset phase. This novel logic
template is called Level-Encoded Convention Logic (LCL). In this paper, the microarchitecture for basic
logic elements and the circuit framework of this new template are presented. Furthermore, we will also
provide a simple LCL example design, which has been successfully implemented and verified.
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LOW-LOSS 6-BIT SUB-7 GHZ DIGITAL STEP ATTENUATOR
Luan Nguyen® , Vinh Nguyen®” | Kim Phan® , Thanh Vu® | Sanghun Lee® and Cuong Huynh®

WFaculty of Electrical and Electronic Engineering,
Ho Chi Minh City University of Technology, VNU-HCM
@WAVEPIA Co., Ltd

E-mail: ng.luan27@gmail.com, thanhvinhegn@gmail.com, phanvankim96@gmail.com,
vdthanh@hcmut.edu.vn, hpmcuong@hcmut.edu.vn, platune@wavepia.com

Abstract: A low-loss, wide-band 6-bit monolithic microwave integrated circuit (MMIC) digital step
attenuator (DSA) for 5G communications is presented. The reduced T-type and switched-path topologies are
used to minimize insertion loss and achieve wide-band operation with small attenuation errors. The designed
DSA is fabricated using 250nm Gallium Arsenide (GaAs) pHEMT process with a bare-die size of 2.4 mm x
1.3 mm. On-wafer measurement results in 2.4-7 GHz band show that the DSA exhibits a maximum
attenuation range of 31.5 dB with steps of 0.5 dB, corresponding to 64 attenuation states. The insertion loss
is better than 3.3 dB with maximum Root-Mean-Squared (RMS) attenuation error of 0.5 dB. Maximum
phase variation over all attenuation states is 29.10. Measured input third-order intercept point (11P3) is higher
than 31.73 dBm.

A Ka-BAND GaN HIGH POWER AMPLIFIER
Kim Phan®, Sanghun Lee® and Cuong Huynh®
W Ho Chi Minh City University of Technology, VNU-HCM, VietNam
@WAVEPIA Co., Ltd, South Korea
Email: phanvankim96@gmail.com, hpmcuong@hcmut.edu.vn, platune@wavepia.com

Abstract: A Ka-band MMIC high power amplifier (HPA) design with high efficiency is presented. A 150
nm GaN HEMT three-stage HPA is fully matched to 50 Ohm at the input and output pads. The
electromagnetic simulation results show that the HPA exhibits output power of 40.8 dBm to 39.5 dBm,
power added efficiency of 24 % to 20.3 % and power gain of 18.8 dB to 17.5 dB in 35-37 GHz frequency
band under continuous wave operation. The designed HPA has a chip size of 4.3 x 4.275 mm2 and consumes
a dc current of 1.76 A from 28 V drain voltage.

84 Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology


mailto:hpmcuong@hcmut.edu.vn

PHAN BAN: PIEN TU VA
HE THONG NHUNG

SESSION: ELECTRONIC AND
EMBEDDED SYSTEMS



Ky yéu Hdi nghi Khoa hec va Cong nghé lan thir 16 HCMUT 15/10/2019

ELECTROMYOGRAPHY ACQUISITION SYSTEM USING

GRAPHENE-BASED E-TEXTILES
Loan Pham-Nguyen®, Huy-Dung Han®, Fatima Awan®, Linh Le® and Yilin He®

WHanoi University of Science and Technology, Vietnam
@FlexTraPower, USA

Email: loan.phamnguyenthanh@hust.edu.vn, hdhan@ucdavis.edu, fatima@bonbouton.com,
linh@bonbouton.com and yilin@flextrapower.com

Abstract: The research outlined in this paper investigates the use of graphene-based electromyograph
(EMG) fabric sensor as a comparable alternative to commercial Ag/AgCl wet electrodes. Our present work
encompasses an EMG compression sleeve based on edge-oxidized graphene oxide (EOGOQ) coated PET
fabric, without any post-application reduction processes. EMG measurements carried out on eight test
subjects showed better signal to noise ratio (SNR) and amplitude (mV) ratios for the compression sleeve (22
dB), compared to standard Ag/AgCl electrodes (16.959 dB). A detailed method for sensor fabrication, EMG
test measurements, and signal processing are discussed. Results from the study indicate the use of graphene-
based smart fabrics as a viable alternative to non-reusable Ag/AgCl electrodes for high-quality EMG
monitoring.

ENCODING BLOCKS FOR DIGITAL VIDEO OF DVB-5S2 STANDARD
WITH DRONE-BASED COMMUNICATIONS
Thuong Le-Tien, Khang Nguyen and Thinh Nguyen
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: thuongle@yahoo.com, bkhangng97@gmail.com and thinhng1012@gmail.com

Abstract: Digital video information has continuously become a dominant portion of data types in the
Industrial Revolution 4.0., whose general objectives are securing the information, transmitting with high
efficiency, and building real-time system. Among different types of broadcasting standard, the video
broadcasting DVB-S2 is considered a single, very flexible standard, covering a variety of applications for
satellite-based communications. Being compatible with multiple input protocols makes it possible to handle
many kinds of data such as voice and video. In this article, a design of the encoding blocks for the DVB-S2
system is implemented using the hardware language Verilog. Nonetheless, due to complexity of performing
the whole video broadcasting system, only the channel encoding blocks are conducted as being one of the
cores of the model. Specifically, three blocks: CRC8, Scrambling and BCH is conducted. In order to verify
the results generated by Verilog, we also use online generator tool as well as C-written code to compare. The
time for generating CRC8 and BCH code are 149ns and 388814ns for input of 72 bits and 38688 bits,
respectively. In addition, our team also build a drone model to mount board onto it. The results demonstrates
that DVB-S2 is suitable for broadcasting in real-time.

Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology 85


https://www.edas.info/showPerson.php?p=749003&c=26045
https://www.edas.info/showPerson.php?p=373955&c=26045
https://www.edas.info/showPerson.php?p=1719902&c=26045
https://www.edas.info/showPerson.php?p=1719905&c=26045
https://www.edas.info/showPerson.php?p=1719908&c=26045
mailto:loan.phamnguyenthanh@hust.edu.vn
mailto:hdhan@ucdavis.edu
mailto:fatima@bonbouton.com
mailto:linh@bonbouton.com
mailto:yilin@flextrapower.com
https://www.edas.info/showPerson.php?p=144612&c=26045
https://www.edas.info/showPerson.php?p=1702203&c=26045
https://www.edas.info/showPerson.php?p=1702204&c=26045
mailto:thuongle@yahoo.com
mailto:bkhangng97@gmail.com
mailto:thinhng1012@gmail.com

Ky yéu Héi nghi Khoa hoc va Cong nghé lan thir 16 HCMUT 15/10/2019

LOW-COST, HIGH-EFFICIENCY HARDWARE
IMPLEMENTATION OF SMART TRAFFIC LIGHT SYSTEM

Truong Nguyen Ly Thien and Linh Tran and Thinh V. Huynh
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: truongnguyen@hcmut.edu.vn, linhtran@hcmut.edu.vn and hvthinh@hcmut.edu.vn

Abstract: In this paper, we propose a low-cost, high-efficiency hardware architecture for a smart traffic light
system. Our design especially achieves high efficiency for traffic systems where motorbikes are used as the
main means of transportation. The main contributions of the paper consist of: (1) proposing a simple
approach for automatically adjusting the green light time based on the state of the optical transmitter-receiver
sensor pairs, (2) proposing a new traffic light signal generation, i.e., all traffic signals including the light
signals and countdown timer module will be integrated inside only one block by using addressable
WS2812B LEDs, (3) proposing the hardware architecture for a smart traffic light system which saves energy,
maintenance costs, and is installed and operated easily.

MANUFACTURING PACS, ONLINE MEDICAL
CONSULTATION SYSTEM AND DESIGNING SECURITY
DICOM WEB VIEWER SOFTWARE

Tuan Nguyen
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: nttuan@hcmut.edu.vn

Abstract: Nowadays, DICOM (Digital Imaging and Communications in Medicine), an international
standard used worldwide to access and handle various medical images through PACS (Picture Archiving and
Communication System). This helps eliminate completely the use of harmful and costly traditional films.
Besides, the existing infrastructures of the Internet have allowed us to develop the telemedicine services.
However, the usage of foreign PACS is not suitable to diagnosis and medical consultation over the distance
in Vietnam. This paper researches to implement PACS, online medical video consultation system and
security DICOM Web Viewer serving diagnosis in Vietnam. First, several scientific and technological
challenges and our methods of implementation are mentioned. Then we discuss the results of completing
image compression technology, connection technology, load balance technology for manufacturing PACS
and online medical video consultation system. Next, the result of designing DICOM Web Viewer is
introduced and updated. In order to solving security issue over Internet, modern security techniques are
integrated into software system. Specially, an efficient solution to enhance information security in DICOM
images over the Internet is also proposed by exploiting different techniques of data encoding, cryptography
and watermarking. The system has been implemented, evaluated and in hospitals.
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OPTIMIZED HARDWARE DESIGN OF LOW POWER AND
LOW COST SELF DRIVING MULTI-PURPOSES
ROBOTISED PLATFORM

Sachintha Balasooriya, Thanh Pham and llya Kavalchuk
RMIT Vietnam, Vietnam
Email: Sachintha.r.b@gmail.com, thanh.pham@rmit.edu.vn and ilya.kavalchuk@rmit.edu.vn

Abstract: Mobile ground robots have become commonly used systems due to the advancements in sensing
technologies, image recognition algorithms and wireless communication solutions. Commonly robots are
bulky and have low reliability, while having high cost. Most of the technologies have requirements for the
human operator presence, which reduces the potential of the fully automated systems. The main technical
challenges in the mobile robot operation are the battery life and the processing speed from the sensors. The
paper present signal fusion and the hardware circuitry of microcontroller based autonomous rover. The
rover's embedded system has opted out from using state of the art sensor, for more power efficient
techniques with lower data generation. This in turn reduces the demand for processing power, which enables
for less power consumable and cheaper processors. The differential drive system traditionally followed on
mobile robots has been modified towards an all-wheel steering all-wheel drive model. This design improves
the maneuverability of the rover. The reverse kinematic equations used balanced wheels velocities and
turning angles combined with the feedback from the wheel encoders to prevent slippage and improve
accuracy.

HARDWARE ARCHITECTURE DESIGN FOR VEHICLE
DETECTION

Nguyen Dang Trinh Vu, Linh Nguyen Thi and Thang Le
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: 1512232@hcmut.edu.vn, 1511766@hcmut.edu.vn and 1513125@hcmut.edu.vn

Abstract: In this paper, the research goal is to realize and implement the algorithm Delta-Sigma Background
subtraction on FPGA. The application of vision-based method is the real-time information of road traffic
congestion detection. A stationary camera is used to capture vehicles that are moving through on the road
and background subtraction is applied in order to detect the moving objects. First of all, the moving vehicles
are obtained by Delta-sigma method. Secondly, the density of vehicles on the lane is calculated by number of
pixels extracted. Finally, the current condition of the traffic flow is determined based on the density of
vehicles.
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TEMPERATURE DEPENDENT OF ER-DOPED YTTRIUM
ALUMINUM GARNET
Nurhakimah Norhashim®, Shakiba Kaveh®, Anthony Cheetham® and Richard Curry®

Wuniversity Kuala Lumpur, Malaysian Institute of Aviation Technology, Malaysia
@Cambridge University, United Kingdom (Great Britain)
®University of Manchester, United Kingdom (Great Britain)

Email: nurhakimah@unikl.edu.my, shakiba.kaveh@gmail.com, akc30@cam.ac.uk and
richard.curry@manchester.ac.uk

Abstract: There is a need for the constant development and improvement of emitting materials to enable the
realization of future technologies (eg laser and LED) and as markers for biological applications. The emitting
materials in these technologies are known as fluorescent materials which luminescence when excited either
optically by the absorption of a photon or electrically by the injection of opposite charge carriers. The focus
for this paper will be on optically excited materials that exhibit photoluminescence. Normally, the most
important optical property is high luminescence intensity when the material is excited which implies high
guantum efficiency including good colour tunability and purity, particularly when the desired application is
display technologies. Furthermore, the luminescent lifetime of the material is important with a long lifetime
desirable for population inversion to occur (for example of the Er3+ 4111/2 energy level) which is a
prerequisite for lasing applications, whilst a short lifetime is desirable for fast switching devices such as
metal oxide semiconductor field effect transistor (MOSFET). Based on these desired properties there has
been a long-established interest in the development of new rare-earth phosphor materials with the aim of
developing an improved understanding of their optical properties to guide future development.

FACIAL EXPRESSION RECOGNITION SYSTEM ON SOC
FPGA
Vinh Truong Quang and Vinh The Pham
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: tqvinh@hcmut.edu.vn and 1670849@hcmut.edu.vn

Abstract: In this paper, we present a facial expression recognition (FER) system implemented on a SoC
FPGA device. Our system can operate independently and automatically classify 7 different types of basic
emotions. We designed a processing engine on FPGA that is able to calculate convolutional layers of
convolutional neural networks and designed a CNN optimal with a designed hardware for the task of
emotions recognition and achieving 66% of accuracy in FER2013 dataset. The whole hardware system is
designed on SoC FPGA which can process up to 15 image frames per second at an operating frequency of
130 MHz.
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A K-BAND NONINVASIVE VITAL SIGNS MONITORING
SYSTEM IN AUTOMOTIVE APPLICATIONS

Thang Quang Tran, Nguyen Binh Duong and Long Ton That
International University VNU HCMC, Vietnam
Email: tqgthang@hcmiu.edu.vn, nbduong@hcmiu.edu.vn and ttlong@hcmiu.edu.vn

Abstract: In this paper, a K-band noninvasive vital signs monitoring system for measuring respiration rate
and heart rate is presented. The system consists of a 24 GHz Doppler Radar motion sensor and an ARM-
based digital signal processing unit. To demonstrate an automotive application, the system is designed to be
installed on the vehicle, monitor the vital signs of the drivers, and activate a warning system automatically in
which the vital signs of driver is abnormal. The errors of respiration rate and heart rate measurements are
2.3% and 8.6% respectively when there is a driver in front of the sensor. The error increases to 12.5% of
respiration rate and no signal detected of heart rate in case the sensor measures on the side of the driver. The
measurement results are stored on an open-source data server for remote monitoring and future investigation.

A TOPOLOGY CONTROL ALGORITHM IN WIRELESS
SENSOR NETWORKS FOR IOT-BASED APPLICATIONS

Thien Thi Thanh Le® and Nguyen Tien®

WEastern International University, Vietnam
@saigon University, Vietnam

Email: thanhthien2003@gmail.com and tien.nn@sgu.edu.vn

Abstract: Wireless sensor networks (WSN) is a part of an Internet of Things (loT) in which the sensors
connect to an loT platform via wireless or fixed line networks for specific applications such as e-health
environmental monitoring applications or underwater applications. Sensor nodes can perform different tasks
such as environmental monitoring and control the WSN configuration which is one of many WSN-based-loT
applications. The sensor nodes connect to the gateway which transmits data to the Internet. It is necessary to
maintain the network topology which requires low energy consumption at the sink node and long network
lifetime. In order to satisfy the quality of services of WSN-based-10T, the topology control algorithm allows
the sensors to be configured to maintain the communication links as well as reduce interference and packet
loss. To this end, we introduce the modified LEACH to discover neighbors and, then, to form into the
cluster. The maximum number of cluster members is set to a desired value which is equal to the node degree
of cluster head. The modified LEACH algorithm can adapt the changing of the dynamic network; therefore,
the node can adaptively change its transmission range to ensure the network connectivity.
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ACOUSTIC SCENE CLASSIFICATION USING A DEEPER
TRAINING METHOD FOR CONVOLUTION NEURAL NETWORK

Tan Doan, Hung Nguyen, Dat Ngo, Lam Pham and Ha H Kha
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam

Email: 1413447@hcmut.edu.vn, nguyenhonghung96@gmail.com, datt.ngo.hcmut@gmail.com,
lamd.pham@hcmut.edu.vn and hhkha@hcmut.edu.vn

Abstract: In this paper, we present a deep learning framework applied for acoustic scene classification
(ASC) recognizing the environmental sounds. Since an audio scene related to a given location potentially
contains numerous sound events, only few of these events supply helpful information on the scene, which
makes the acoustic scene classification task become a very complex problem. To confront this challenge, we
suggest a novel architecture consisting of two basic processes. The front-end process approaches a
spectrogram feature, using Gammatone filters. Regarding the back-end classification, we propose a novel
convolutional neural network (CNN) architecture that enforces the network deeply learning middle
convolutional layers. Our experiments conducted over DCASE2016 task 1A dataset offer the highest
classification accuracy of 84.4% as compared to 72.5% of DCASE2016 baseline.

DATASET MODEL TO PREDICT BOUND ERROR VIA
SUPERVISED MACHINE LEARNING FOR WIRELESS
SENSOR NETWORK SYSTEMS
Nga Tu Ly®, Thuong Le-Tien® and Qui Vo-Phu®

Winternational University of Viet Nam, Vietnam
@ Ho Chi Minh City University of Technology, VNU-HCM, Vietnam

Email: lthga@hcmiu.edu.vn, thuongle@yahoo.com and vophuqui2211@gmail.com

Abstract: We consider the problem how to build the dataset model which supports to track the target in
wireless sensor network (WSN) systems for online phase. Our current works introduced particle filter (PF)
based on Kullback-Leibler Distance (KLD) with adjusted bound error method to ameliorate the effect of the
Received Signal Strength (RSS) variations by generating a sample set near the high-likelihood region. The
bound error of this method is one of three parameters that decides to enhance the estimation accuracy and
convergence rate of declining number of particle used. Therefore, in this paper, we propose the dataset model
and applied a typical supervised machine learning to predict bound error. The first iteration, using the
observation information via KLD resampling optimal bound error to conduct a resampling on the basis of the
initial bound error. From the second to the end iteration, we propose a supervised machine learning
technique to search the predicted bound error value that fulfills the minimum of mean number of particle
used between at the current and the next iteration. Our experiments show that our dataset model by predicted
bound error via supervised machine learning does not only enhance the estimation accuracy but also improve
the efficient number of particles used when compared to the traditional methods.
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DESIGN OF A DUAL-BAND RECTENNA FOR SMALL IOT
TERMINAL

Le Huy Trinh®, Ngoc Anh Ha Vu®, Viet Hoang Trinh®, Phan Duy®,
Thi Khanh Hong Nguyen® and Fabien Ferrero®

@university of Information and Technology & Vietnam National University, Vietnam
@university of Technology and Education- UD, Vietnam
®University Nice Sophia Antipolis, CNRS, LEAT & CREMANT, France

Email: huytl@uit.edu.vn, 17520424@gm.uit.edu.vn, 17520522 @gm.uit.edu.vn, duypd@uit.edu.vn,
ntkhong@ute.udn.vn and fabien.ferrero@unice.fr

Abstract: This article presents the design of a dual-band rectenna with a 40x30x2mm3 dimension. The
proposed circuit operates at the 925 MHz and 2450 MHz bands in order to harvest the RF power from
cellular and ISM communication system. This rectenna consists in 2 main parts such as the rectifier circuit
and the metal rimmed antenna. By combining two resonance structures, the dimension of the rectifier part
can be minimized while the efficiency always keeps up to 60% for all bands. Moreover, the metal rimmed
antenna that is connected to the rectifier part provides a reflection coefficient of—10 dB for 925 MHz and
2450 MHz frequency bands. In addition, with the antenna, a total efficiency of 47% at 925 MHz and more
than 80% at 2450 MHz is achieved, which confirm that the proposed rectenna is perfectly suitable for small
loT terminal.

ENERGY EFFICIENCY MAXIMIZATION WITH PER-
ANTENNA POWER CONSTRAINTS FOR
HETEROGENEOUS NETWORKS
Viet Quoc Pham®¥, Tien Ngoc Ha®, Ha H Kha'¥) and Quyet VVan Pham®

W Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
@Telecommunications University, Vietnam

Email: vietpg09@gmail.com, hntien.hcmut@gmail.com, hhkha@hcmut.edu.vn and
phamquyet0607 @gmail.com

Abstract: This paper considers energy efficiency (EE) optimization in downlink multiple-input multiple-
output (MIMO) heterogeneous networks (HetNets) in which one macro base station (MBS) and multiple
small cell base stations (SBSs) communicate with multiple MIMO users. The primary objective is to design
the precoders to maximize the network EE under the constraints on per-antenna and per-base-station transmit
power and acceptable interference levels at each user in the macro cell. The design problem results in
nonconvex fractional program whose optimal solutions cannot be found directly. In this paper, the
relationship between the achievable data rates and the minimum mean square error (MMSE) is adopted to
reformulate the design problem into amenable one. Then, an iterative algorithm based the Dinklebach and
the block coordinate ascent (BCA) methods is employed for finding optimal precoders. We conduct the
numerical simulations to examine the achievable EE performance of the considered HetNets.
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BEHAVIOR ANALYSIS FROM RESPIRATION DETECTION
USING INERTIAL MEASUREMENT UNIT

Satoshi Itou®™, Shoshi Inoue®® and Kaei Washino®

WGifu Shotokugakuen University, Japan
@(lwate University, Japan

Email: itous@gifu.shotoku.ac.jp, inoues@iwate-u.ac.jp and washino@gifu.shotoku.ac.jp

Abstract: We propose a method to detect respiration using an inertial sensor. The inertial sensor attached to
the chest or abdomen takes out the vector of the acceleration, angular velocity, and derives the quaternion
from the Digital Measurements Processor function in the inertial sensor module, and detects respiration from
time-series changes. We try to detect respiration of representative postures in daily life.

ENERGY HARVESTING COOPERATIVE COGNITIVE
NETWORKS: RELAY SELECTION FOR INFORMATION
SECURITY
Pham Thi Dan Ngoc®, Khuong Ho-Van®, Thiem Do-Dac®, Son Vo and Pham Ngoc Son®

WPTITHCM, Vietnam
@ Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
®Thu Dau Mot University, Vietnam
®Ho Chi Minh City University of Technology and Education, Vietnam

Email: ngocptd@ptithcm.edu.vn, khuong.hovan@yahoo.ca, dodacthiem@gmail.com, sonvoque@gmail.com
and ngocsond00vtal@gmail.com

Abstract: Relay selection is proposed in this paper as an efficient solution to secure information
transmission of unlicensed users against wire-tappers in energy harvesting cooperative cognitive networks.
The proposed relay selection method selects the unlicensed relay (among available unlicensed relays which
correctly restore the information of the unlicensed source) with the minimum signal-to-noise ratio (SNR) at
the wire-tapper. All relays are capable of harvesting energy in radio frequency (RF) signals of the unlicensed
source. To collect more information from unlicensed users, wire-tappers combine signals from both direct
and relaying channels with the selection combining technique. For the security performance evaluation of the
proposed relay selection method, an exact intercept outage probability (IOP) formula accounting for
Rayleigh fading, interference power constraint, and maximum transmit power constraint is suggested.
Computer simulations are created to corroborate the proposed formula. Numerous results expose that
positions of relays, the number of relays, and parameters of the energy harvesting method significantly
influence the security performance while the power constraints on unlicensed transmitters cause the
performance saturation. Moreover, the proposed relay selection method is more secured than the referenced
one and more especially, the security performance superiority of the proposed relay selection method to the
referenced one increases with rising the number of relays.

92 Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology


https://www.edas.info/showPerson.php?p=1700710&c=26045
https://www.edas.info/showPerson.php?p=1702460&c=26045
https://www.edas.info/showPerson.php?p=1702461&c=26045
mailto:itous@gifu.shotoku.ac.jp
mailto:inoues@iwate-u.ac.jp
mailto:washino@gifu.shotoku.ac.jp
https://www.edas.info/showPerson.php?p=961291&c=26045
https://www.edas.info/showPerson.php?p=432913&c=26045
https://www.edas.info/showPerson.php?p=1379185&c=26045
https://www.edas.info/showPerson.php?p=960391&c=26045
https://www.edas.info/showPerson.php?p=780023&c=26045
mailto:ngocptd@ptithcm.edu.vn
mailto:khuong.hovan@yahoo.ca
mailto:dodacthiem@gmail.com
mailto:sonvoque@gmail.com
mailto:ngocsond00vta1@gmail.com

Ky yéu Hdi nghi Khoa hec va Cong nghé lan thir 16 HCMUT 15/10/2019

EVALUATION OF FULL-MESH NETWORKS FOR SMART
HOME APPLICATIONS
Khoa Tho Anh Nguyen and Son Vo Que
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: ili13084@hcmut.edu.vn and sonvg@hcmut.edu.vn

Abstract: Wireless mesh networks (WMNs) is a promising technology for the next generation of wireless
network. Because of the strong points, it is considered to dominate over other wireless networks while
human had entered the era of the Internet of Things, WMNs are being developed rapidly and inspiring large
number of applications. This article intends to study and expand low-cost networking for smart home
applications using 6LowPAN/IPv6 (new and modern technology of WMN), and this development is able to
be future platform for advanced smart home systems. Therefore, it concentrates on contributing to a solution
which allows to expand and exploit thoroughly 6LowPAN technology by combining 6LowPAN/IPv6 with
mesh-wifi. In addition, Batman-adv routing protocol and OpenWRT platform are chosen for mesh-wifi
nodes. Particularly the performance evaluations are investigated in the term of throughput, latency, packet
loss rate, switching time of mesh-wifi nodes and possibility of interconnecting two wireless mesh networks.

JOINT OPTIMIZATION OF EXECUTION LATENCY AND
ENERGY CONSUMPTION FOR MOBILE EDGE
COMPUTING WITH DATA COMPRESSION AND TASK
ALLOCATION
Hoang Minh Ly, Dinh Quang Thinh® and Ha H Kha™

®Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
@Trusting Social, Vietnam

Email: 1411312@hcmut.edu.vn, quangthinh.dinh@gmail.com and hhkha@hcmut.edu.vn

Abstract: In this paper, we consider the mobile edge offloading scenario consisting of one mobile device
(MD) with multiple independent tasks and various remote edge devices. In order to save energy, the user's
device can offload the tasks to available access points for edge computing. Data compression is applied to
reduce offloaded data size prior to wireless transmission to minimize the execution latency. The problem of
jointly optimizing the task allocation decision and the data compression ratio to minimize the total tasks'
execution latency and the MD's energy consumption concurrently is proposed. We show that the design
problem is a non-convex optimization one but it can be transformed into a convex one through a semidefinite
relaxation (SDR) based approach. Numerical simulations demonstrate the outperformance of the proposed
scheme compared to the benchmark one.
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LANDSLIDE DETECTION METHOD USING LASER BEAM

Florentinus Budi Setiawan, Maria Wahyuni and Suyanto Antonius
Soegijapranata Catholic University, Indonesia
Email: fbudis70@gmail.com, maria.wahyuni@gmail.com and suyantoantonius@gmail.com

Abstract: Events of landslides in the tropics often occur, and the main causes of these events are often
caused by the high intensity of rainfall. Before an avalanche occurs, it will usually be preceded by land
movements that can occur slowly (creeping) or fast, depending on the condition of the type of soil that exists
in that location. Some ground motion detectors include sliding stakes and inclinometers. This tool is useful
as a measure of the amount of movement, especially on sloping land. The purpose of this study is to make a
movement detection device that can be an alarm or early warning for residents who live in locations that are
prone to movement. The benefit for science is the development of monitoring methods using laser light that
have not been done so far. The results of this study will be useful for the development of methods for
measuring land shifts. The signal is sent using an internet network, so that it can be monitored continuously.
The significance of this research for science is the development of a method of applying sensors using laser
light which has not been done so far. Recording is done by using a web-based data logger by sending visual
measurement data to the data center. The accuracy of the laser beam that spreads when it is received on the
target board, is done using the center cluster method.

MULTICLASS BREAST CANCER CLASSIFICATION USING
CONVOLUTIONAL NEURAL NETWORK
Tuan Nguyen
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: nttuan@hcmut.edu.vn

Abstract: Nowadays, the performance of classification systems relies on appropriate dataset representation,
a time-consuming process that uses expert knowledge to create useful features. Meanwhile, deep learning
can extract and organize features from the dataset, not requiring the design of feature extractors.
Convolutional Neural Network (CNN) is a type of deep learning, a special type of Neural Network that
achieves successes in tasks such as speech recognition, signal processing, object recognition and
classification. In this paper, we use CNN to classify breast cancer histopathology images from a public
BreakHis dataset. This dataset includes 7,909 breast cancer (BC) histopathology images of two classes:
benign and malignant that they contain eight different subclasses. Developing automated BC recognition
system applied on patient's medical images can help reducing death rates and saving people's lives in the
world. The task associated with this dataset is the automated classification of these breast cancer images in
eight classes. Our method based on the resizing original images for building CNN model and classifying
breast cancer classes.
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MULTICLASS IMAGE CLASSIFICATION USING
ENSEMBLE OF PRE-TRAINED DEEP NEURAL NETWORKS
WITH DATA AUGMENTATION FOR THE DIAGNOSIS OF
ESOPHAGEAL CANCER
Thanh Bui”, Ali Djafari®®, Beate Orberger® and Monique Le Guen®

WEramet Group, France
@[_2S/CentraleSupelec, France
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Abstract: This paper presents the development of image classifiers to support physicians in the screening
and diagnosis of esophageal cancer using the Cellvizio® system. The final image classifier is constructed
based on the ensemble of three state-of-the-art deep convolutional neural networks including DenseNet,
InceptionResNet and Xception, which have been fine-tuned from the separate pre-trained networks, using
averaging strategy. For training each individual network of the ensemble, we adopt fine-tuning strategy of all
layers in the corresponding pre-trained network with appropriate data augmentation in order to handle
overfitting problem caused by relative small dataset. In addition, since images from different patients show
high variability and low correlation, each individual network is trained in two steps. The first step involving
fine-tuning the pre-trained network using the training and validation data sets to obtain a trained network that
is then used to evaluate the testing set. Subsequently, the images that provide high output classification
probabilities (i.e., greater than 0.9999) in the testing set are added to the existing training set to obtain a new
training set, which is used to fine-tune the trained network to obtain the final individual classifier. The final
ensemble performs very well on the testing data with the classification accuracy of 0.9609.

ESP-NOW BASED DECENTRALIZED LOW COST VOICE
COMMUNICATION SYSTEMS FOR BUILDINGS

Ngoc Tu Hoang, Van-Su Tran and Nguyen Binh Duong
International University, Vietham
Email: tuhn17@mp.hcmiu.edu.vn, tvsu@hcmiu.edu.vn and nbduong@hcmiu.edu.vn

Abstract: This paper presents an indoor voice communication system based on ESP-NOW, a peer to peer
network protocol powered by Espressif. The system is implemented on a System on Chip (SoC) ESP32
along with the modified firmware built with Espressif development platform (ESP-IDF). With such hardware
and firmware, the targeted application of the network is to support a quick response communication in short
range areas including factories, hospitals or offices. In order to minimize the cost and power consumption the
final product must conduct a trade off in range but still satisfy a low latency communication.
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ROBUST LINE HAUSDORFF DISTANCE FOR FACE
RECOGNITION
Chau Dang and Tuan Do-Hong
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: chaudn@hcmut.edu.vn and do-hong@hcmut.edu.vn

Abstract: Human face recognition has a lot of applications in recent life. For last 20 years, face recognition
has been an attractive problem for pattern recognition researcher which a lot of method has been introduced.
However, non-ideal conditions (lighiting conditions, face expressions) for face recognition have been still a
significant challenge to researchers. Line Hausdorff distance (LHD), which used distance between edge map
of face images for calculating the different between facial images, was a fast and high accuracy method for
face recognition. In this paper, a modification of LHD was proposed, Robust Line Hausdorff distance. The
experimental results showed that the proposed method had a half of time of the LHD method while the
accuracy of face recognition was higher than LHD method. Moreover, the accuracy of the proposed method
robusted which the non-ideal condition of face images.

SECURITY ANALYSIS FOR COGNITIVE RADIO NETWORK
WITH ENERGY SCAVENGING CAPABLE RELAY OVER
NAKAGAMI-M FADING CHANNELS

Pham Thi Dan Ngoc®, Khuong Ho-Van®, Thiem Do-Dac®, Son Vo and Pham Ngoc Son®

WPTITHCM, Vietnam
@ Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
®Thu Dau Mot University, Vietnam
®Ho Chi Minh City University of Technology and Education, Vietnam

Email: ngocptd@ptithcm.edu.vn, khuong.hovan@yahoo.ca, dodacthiem@gmail.com, sonvoque@gmail.com
and ngocsond00vtal@gmail.com

Abstract: An unlicensed energy scavenging capable relay is proposed to not only keep an unlicensed source
communicate an unlicensed destination in cognitive radio networks (CRNs) but also secure this
communications against eavesdropping of malicious users. This paper evaluates information security
capability for such a network configuration through secrecy outage probability (SOP). Towards this end, a
precise closed-form expression of the SOP accounting for maximum transmit power constraint, Nakagami-m
fading, and interference power constraint is first proposed. Then, the proposed expression is justified by
computer simulations. Finally, various results are provided to demonstrate that optimizing the relay position,
the time percentage, and the power percentage of the energy scavenging technique brings the best security
performance. Moreover, the SOP is constant in the range of high maximum interference power or high
maximum transmit power and decreases with lower severity fading level.
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SUM RATE MAXIMIZATION FOR FULL DUPLEX
MULTIUSER MIMO SYSTEMS BY GRADIENT
PROJECTION APPROACH
Viet Quoc Pham, Tien Ngoc Ha, Ha H Kha and Son Vo Que
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
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Abstract: In this paper, we study the achievable sum-rate of a multi-user (MU) multiple-input-multiple-
output (MIMO) wireless communication system in which one full-duplex (FD) base station (BS) serves a
number of half-duplex (HD) mobile stations (MSs). The problem of interest is to design the precoding
matrices of the uplinks and the downlinks to maximize the system sum rate under transmit power constraints
at the BS and the MSs. An iterative algorithm based on the gradient projection (GP) and the Armijo rule is
developed to maximize the sum-rate. The convergence of the algorithm and the achievable sum-rate
performance of the FD MU-MIMO model as compared to those of the HD MU-MIMO one will be
investigated through numerical simulation results.

USER'S AREA (ZONE) ESTIMATION METHOD USING BLE
BEACONS FOR IOT SERVICE IN SUBWAY STATION
ENVIRONMENT

Chi-Hyung Ahn®, Jeihoon Baek”, Jinpyung Kim® and Sanghun Lee®

WKorea University of Technology and Education, Korea
@Advanced Institute of Convergence Technology(AICT), Korea
®WAVE PIA, Korea

Email: chahn@koreatech.ac.kr, jhbaek@koreatech.ac.kr, jpkim@snu.ac.kr and platune@wavepia.com

Abstract: A novel location estimation method using 10T (Internet of Things) sensors to detect classified
service areas in subway station is presented in this paper. By using RSSI (Received Signal Strength
Indicator) values of BLE (Bluetooth Low Energy) Beacons, virtual areas are divided electromagnetically
according to specific service facilities for 10T service. The virtual service area is called Zone. MLP (Multi-
Layer Perceptron) algorithm applies to recognize the assigned Zone with the received RSSIs from multiple
loT sensors constructed in a real subway station. For verification of the proposed method, an experimental
test is carried out in a real subway station environment. For recognition of 2 divided Zones, 10 sensors are
used with their different transmitting power levels. From the test results, it is noticed that zone recognition
accuracy obtains 78.1% experimentally for a real subway station environment.
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MAP MATCHING USING LINE SEGMENT FEATURES FOR
SELF-VEHICLE LOCALIZATION IN ROAD

ENVIRONMENTS

Masayuki Chiwata
National Institute of Technology, Kurume College, Japan
Email: a3616mc@kurume.kosen-ac.jp

Abstract: Autonomous vehicle technology offers the possibility of significant benefits to social welfare such
as reducing crashes, congestion, fuel consumption, and so on. Among them, collision prediction and
avoidance system are especially important topics in real road scenes. To complete the collision prediction
and avoidance system, we need to estimate the exact position. Here, we introduce map matching system
between the detailed digital map and the features of the line segments in the image using a monocular
camera. We uniformly represent curbs and white lines on the road surface as line segment features.
Furthermore, digital map and surrounding environment created by line segment are matched by performing a
bird's-eye view conversion of line segment features. Finally, we verify the usefulness of this system by
matching experiment between surrounding environment created by line segment and digital map.

CRACK DETECTION BASED ON GAUSSIAN MIXTURE
MODEL USING IMAGE FILTERING

Shujiro Ogawa®, Kousuke Matsushima® and Osamu Takahashi®

WNational Institute of Technology, Kurume College, Japan
@Nagaoka University of Technology, Japan

Email: a3605so@kurume.kosen-ac.jp, matsushima@kurume-nct.ac.jp and roadman@vos.nagaokaut.ac.jp

Abstract: Pavement cracks are caused by various factors such as aged deterioration, load and weather
conditions, and so on. As these reduce the safety of road traffic, regular inspections are necessary. In recent
years, various crack detection methods using pavement images have been proposed. However, they often
have problems with accuracy and processing time. Therefore, we considered the crack detection from the
viewpoint of image segmentation. In this paper, we propose a new crack detection method combining GMM
and image processing which is filtering. The experimental results show that our proposed method is superior
to the state-of-the-art crack detection methods in both accuracy and processing time.

98 Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology


https://www.edas.info/showPerson.php?p=1703688&c=26045
mailto:a3616mc@kurume.kosen-ac.jp
https://www.edas.info/showPerson.php?p=1639599&c=26045
https://www.edas.info/showPerson.php?p=1324641&c=26045
https://www.edas.info/showPerson.php?p=1524983&c=26045
mailto:a3605so@kurume.kosen-ac.jp
mailto:matsushima@kurume-nct.ac.jp
mailto:roadman@vos.nagaokaut.ac.jp

PHAN BAN: KY THUAT PIEU KHIEN
VA TU PONG HOA

SESSION: CONTROL ENGINEERING
AND AUTOMATION



Ky yéu Hdi nghi Khoa hec va Cong nghé lan thir 16 HCMUT 15/10/2019

DESIGN AND IMPLEMENTATION OF LIVESTOCK ROBOT
FOR EGG PICKING AND CLASSIFICATION IN THE FARM
Chung-Liang Chang, Chia-Hui Wang and Bo-Xuan Xie
National Pingtung University of Science and Technology, Taiwan
Email: chungliang@mail.npust.edu.tw, w091135652@gmail.com and w380903@gmail.com

Abstract: The proposes of this study is to build a livestock robot that can pick and also classified the eggs in
chicken farms. The robot was equipped with an embedded controller, ultrasonic sensors, image sensors,
motors, drivers, and virtual instrument devices that can perform obstacle detection and color recognition of
eggs. Meanwhile, the speed difference control method is used to adjust the direction of the robot. The eggs
on the ground will be picked, classified, and collected by the robot with a special turntable and sliding
mechanism. The experiment results illustrate that the efficiency and feasibility of the proposed robot can
assist farmers to reduce the labor load.

FAILURE DETECTION SYSTEM DESIGN FOR
ASYMMETRIC ELEVATOR FAILURES IN THE F-16
AIRCRAFT

Altug Iftar and llkay Gumusboga
Eskisehir Technical University, Turkey
Email: aiftar@eskisehir.edu.tr and ilkaygumusboga@eskisehir.edu.tr

Abstract: In today's aerospace industry, fault tolerant control approach is widely used. In this control
approach, it is very important to determine the occurrence of a failure accurately. In this study, a failure
detection system is proposed to detect asymmetric control surface failures that may occur in the elevator of
the F-16 aircraft. The proposed detection system is verified by nonlinear flight simulations involving
common failure scenarios, namely freezing, floating and loss of effectiveness.
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HYBRID SINE-SPIRAL DYNAMIC ALGORITHM FOR
DYNAMIC MODELLING OF A FLEXIBLE MANIPULATOR
Mohd Falfazli Mat Jusof, Ahmad Nor Kasruddin Nasir, Mohd Ashraf Ahmad and Addie Irawan
Universiti Malaysia Pahang, Malaysia

Email: mfalfazli@ump.edu.my, anqgassl@gmail.com, mashraf@ump.edu.my and
addieirawan@ump.edu.my

Abstract: This paper presents a newly developed algorithm formulated based on a synergy between a
mathematical sine equation and a spiral equation. The sine formula is taken from Sine-Cosine Algorithm
(SCA) while the spiral equation is adopted from Spiral Dynamic Algorithm (SDA). The synergy combines a
deterministic approach from SDA and a random approach from SCA. In the hybrid strategy, all agents
update their position either via sine based or spiral based position update equation. The proposed hybrid
algorithm is tested in comparison to SDA and SCA on various benchmark functions. A convergence plot and
accuracy achievement are recorded and compared. In term of a real world application, the algorithm is
applied to optimize a parametric model of an end point acceleration of a flexible manipulator robot. Result of
the benchmark functions test shows that the proposed algorithm significantly improves the accuracy of both
SCA and SDA. Result of the modelling shows that the SCA, SDA and the proposed algorithm have
successfully modelled the end point acceleration.

HYSTERESIS IDENTIFICATION OF PIEZOELECTRIC
ACTUATOR USING NEURAL NETWORK TRAINED BY
JAYA ALGORITHM
Ho Pham Huy Anh®, Nguyen Ngoc Son®, Cao Van Kien® and Tran Minh Chinh®

@ Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
@ndustrial University of HCM City, Vietnam

Email: hphanh@hcmut.edu.vn, nguyenngocson@iuh.edu.vn, caovankien@iuh.edu.vn and
tranminhchinh@iuh.edu.vn

Abstract: The hysteresis nonlinearity widely existing in smart materials yields undesirable responses, which
cause the hysteresis control problem even more challenging. Therefore, many studies based on the neural
network have been introduced to cope with the hysteresis nonlinearity. However, the popular back-
propagation algorithm used in training neural network model often performs local optima with stagnation
and slow convergence speed. To overcome these drawbacks, this paper proposes a new training algorithm
based on Jaya algorithm to optimize the weights of the neural network model. Proposed approach is applied
to identify the nonlinear hysteresis loop of the piezoelectric actuator. The identification results demonstrate
that the proposed algorithm successfully identifies the highly nonlinear hysteresis with perfect precision.
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ROBUST CONTROL OF TWO-AXIS GIMBAL SYSTEM
Huan Nguyen
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: ngdhuan@hcmut.edu.vn

Abstract: This paper presents a two-degree-of-freedom robust controller for stabilization loop of a two-axis
gimbal system. This control structure is shown to guarantee disturbance rejection and reference tracking
simultaneously. Additionally, numerical and experimental results show that full-order robust Heo controller
designed with LMI method has better performance compared to Pl controller based on fixed-order Hoo
optimization method.

SINE BASED BACTERIAL FORAGING ALGORITHM FOR A
DYNAMIC MODELLING OF A TWIN ROTOR SYSTEM
Ahmad Nor Kasruddin Nasir
Universiti Malaysia Pahang, Malaysia
Email: anggassl@gmail.com

Abstract: This paper introduces a sine-based position update strategy into Bacterial Foraging Algorithm
(BFA). In solving many optimization problems, BFA produces an acceptable accurate solution but it presents
a slow convergence speed towards the global solution. On the other hand, a sine-based position update
strategy from the Sine Cosine Algorithm (SCA) utilizes an elitism in its position update equation. The elitism
strategy contains a promising solution that guiding search agents toward global optima with relatively a
faster speed. In this proposed technique, the sine-based position update strategy is incorporated prior to the
reproduction phase of the BFA. With the consideration of the advantages of the elitism, it helps the BFA to
converge faster and hence acquires better accuracy of the final solution. The proposed algorithm is tested on
several CEC2014 benchmark functions that have various fitness landscapes and features. For solving a real
world problem, it is applied to optimize a dynamic model of a Twin Rotor System. Result of the test shows
that the proposed algorithm significantly outperforms the original BFA for both convergence speed and
accuracy performances. On the other hand, result of the modelling shows that the proposed algorithm
acquires the dynamic model for the Twin Rotor System with a significant smaller error.
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USING PIECEWISE AFFINE PID CONTROL SCHEME FOR
DOUBLE PENDULUM OVERHEAD CRANE

Mohd Ashraf Ahmad®, Mohd 1khmil Fadzrizan Mohd Hanif®, Mohd Helmi Suid®, Mohd Falfazli
Mat Jusof®, Ahmad Nor Kasruddin Nasir” and Mohd Zaidi Mohd Tumari®

@universiti Malaysia Pahang, Malaysia
@SEGi University, Malaysia
®Universiti Teknikal Malaysia Melaka & Centre for Robotics and Industrial Automation, Malaysia

Email: mashraf@ump.edu.my, ikhmil.fadzrizan@gmail.com, mhelmi@ump.edu.my,
mfalfazli@ump.edu.my, anqgassl@gmail.com and mohdzaidi.tumari@utem.edu.my

Abstract: This paper proposes a new Piecewise Affine Proportional-Integral-Derivative (PA-PID) controller
for cart position tracking and hook and load sway angle suppression of a double pendulum overhead crane
(DPOC) system. A Safe Experimentation Dynamics (SED) algorithm is utilized as a model-free optimization
tool to find the optimal PA-PID controller parameters such that the integral square of error and input are
reduced. The essential feature of the PA-PID controller is that the parameters of proportional, integral and
derivative gains are adaptive to the error variations according to the Piecewise Affine (PA) function.
Moreover, the proposed PA function is expected to produce better control accuracy than the conventional
PID controller. In order to justify the efficacy of the PA-PID controller, a widely known nonlinear model of
DPOC plant is considered. The performances of the proposed controller are observed based on the integral
square of error and input, and the responses of the cart position, the hook and load sway angle and the
control input. The numerical results verify that the proposed PA-PID controller yields higher control
accuracy than the conventional PID controller of DPOC system.
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A NEW DESIGN METHOD OF LCL FILTER FOR SINGLE
PHASE GRID CONNECTED POWER CONVERTER

Hanju Cha
Chungnam National University, Korea
Email: hjcha@cnu.ac.kr

Abstract: This paper proposes a new design method of LCL filter for a grid connected single phase inverter
to improve reduction of switching ripple current. LCL filter is designed from the viewpoint of Total
Harmonic Distortion (THD), reactive power and minimization of magnetic materials. The converter side
filter inductor L1 depends on a ripple ratio of the switching frequency component of the converter side
current to the rated current, which varies by the modulation index of the inverter. Filter capacitor limits the
amount of reactive power absorbed from the grid. The grid side filter inductor L2 depends on an attenuation
ratio of the switching frequency component of the converter side current and the grid side current. The
validity of filter design is verified by simulation of current control stability and current ripple characteristics
by applying designed LCL filter to the single phase inverter.

A NOVEL ASYMMETRIC HALF-BRIDGE INVERTER FOR
CAPACITIVE WIRELESS POWER TRANSFER

Tin Chanh Truong, Phuong-Ha La and Sung Jin Choi
University of Ulsan, Korea
Email: chanhtin990@mail.ulsan.ac.kr, laphuongha@gmail.com and sjchoi@ulsan.ac.kr

Abstract: Capacitive wireless power transfer (CPT) is becoming a promising alternative to the inductive
power transfer (IPT) due to the low cost and simplicity of the coupler link. However, if the configuration of
the conventional IPT system is directly applied to the CPT, it increases the cost of the system. The paper
proposes a topology to make CPT system more simple with the high voltage gain and the wide zero voltage
switching (ZVS) feature. The target system is a low power system with the universal input voltage and wide
load range applications. The design and analysis procedures are presented, and the circuit is simulated in
PSIM to verify the performance of the proposed topology.
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A SIMPLE RIPPLE VOLTAGE COMPENSATION METHOD
IN HYBRID AC-DC MICROGRIDS

Dang-Minh Phan and Hong Hee Lee
University of Ulsan, Korea
Email: pdm2708@gmail.com and hhlee@mail.ulsan.ac.kr

Abstract: In hybrid AC-DC microgrids (HMGs), AC and DC microgrids (MGs) are linked by interlinking
converter (IC). In HMGs, the operated single-phase inverter with variable frequencies (SP1-VF) makes DC
bus voltage ripple. This paper proposes an IC control strategy that can mitigate ripple voltage at different
frequencies. In the proposed IC control scheme, to save system cost, only DC bus voltage is measured
instead of SPI-VF current/voltage. Moreover, DC bus voltage is constantly kept despite of the wide load
power variation. Simulation and experimental results are carried out to verify the control scheme
performance.

AN EFFICIENT CIRCUIT TOPOLOGY FOR WIRELESS
CHARGING APPLICATIONS

Bac Xuan Nguyen® and Minh-Khai Nguyen®
WEnergy Research Institute, Singapore
@Queensland University of Technology, Australia
Email: xbnguyen@ntu.edu.sg and nmkhai0OO@gmail.com

Abstract: Series-Series (SS) compensation has been proven as the most efficient compensation circuit
topology in wireless charging systems. However, the most critical issue of the SS compensation circuit is
that its input current is extremely high in the absence of the secondary winding, i.e., at no load condition. In
order to overcome this drawback, this paper propose an impedance-source circuit configuration to feed this
SS topology instead of the conventional full-bridge converter. The proposed circuit configuration is not only
able to operate in no load condition without causing damage power switches due to inrush current, but also
provides voltage boost capability to satisfy full battery charging process which requires a wide range of load
voltage regulation. In comparison to the conventional approaches, the proposed concept provides numerous
advantages such as using the least number of add-on electronic components to achieve a wide range of
output voltage regulation while maintaining zero phase angle of the input resonant network and overcoming
no-load issue of the conventional SS compensation configuration. Theoretical analysis and computer
simulation results are provided to demonstrate the feasibility of the proposed concept.
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AN OVERVIEW INTRODUCTION TO LOW-HEAD
HYDROPOWER IN VIETNAM: VISIONS TOWARDS A
GREENER VIETNAM 2030 AND BEYOND

Nguyen Huu Phuc
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: nhphuc@hcmut.edu.vn

Abstract: To date, hydropower is the least expensive among all types of natural renewable energy sources.
The possibilities for developing low-head hydropower in Vietham are immense, and maybe unequivocally
the longer-term solution to sustainable energy production in Vietnam. With the enormous amount of low-
head energy in the Mekong and more than 3500 miles of coastline, a combination of hydropower and wave-
energy technologies will pave the path towards zero-Carbon emissions in the future. Extending the
possibilities, which low-head and wave energy collectively provide, it is reasonable to conclude that low-
head hydropower and wave energy must be included in the National renewable energy portfolio and
perceived as a contributor to the long-term socio-economic development in Vietham. As educators and
researchers, we must contribute towards the collection of knowledge gained through exploring low-head
hydropower and wave energy, and the resulting innovation, which in a multitude of ways, can transform the
society. In this context, we propose to establish a Center at the Ho Chi Minh University of Technology
(HCMUT) that will advance water power technologies with innovative ideas and aid the long-term
integration of natural renewable sources in Vietnam. Through academia, industry, and government
partnerships, the Center will focus on research, scalable prototype development and testing, and full-scale
pilot plant demonstrations, to enable the transformation of the Mekong Delta in meeting all its energy needs
through effective use of water resources.

ANALYSIS AND DESIGN OF BLDC MOTOR CONTROL IN
REGENERATIVE BRAKING

Slamet Riyadi and YB Dwi Setianto
Soegijapranata Catholic University, Indonesia
Email: riyadi@unika.ac.id and setianto@unika.ac.id

Abstract: Brushless DC motor is suitable to be implemented in electric vehicles for it can develop high
torque and is capable to do regenerative braking. During the motor is running, back electromotive force is
generated with its magnitudes lower than the DC-link. To make the motor current can flow into the battery in
regenerative braking mode, a bidirectional converter with boosting function capability is required. Standard
three-phase converter can be controlled to provide such requirements. In this paper, a simple control strategy
for a BLDC converter to operate under regenerative braking is proposed. it is capable to be operated in lower
speed due to its boosting chopping concept. To verify the analysis, simulations and experimental works were
done. They show the effectiveness of the proposed control strategy.

Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology 105


https://www.edas.info/showPerson.php?p=1165281&c=26045
mailto:nhphuc@hcmut.edu.vn
https://www.edas.info/showPerson.php?p=1326655&c=26045
https://www.edas.info/showPerson.php?p=1664795&c=26045
mailto:setianto@unika.ac.id

Ky yéu Héi nghi Khoa hoc va Cong nghé lan thir 16 HCMUT 15/10/2019

ANALYSIS OF RESONANT FREQUENCY OF
TRANSMISSION LINE BASED ON LARGE SCALE
OFFSHORE WIND FARM

Gihoon Kim, Jin Hong Ahn, Kangsan Lee and Eel-Hwan Kim
Jeju National University, Korea
Email: kom6931@jejunu.ac.kr, jinhong3215@jejunu.ac.kr, Iks519@jejunu.ac.kr and ehkim@jejunu.ac.kr

Abstract: Most offshore wind farms use a large capacity offshore collector substation om order to stably
transfer generated power. Many bundles of wind turbines are connected to offshore platforms by using
submarine cables that contain bigger capacitance than the overhead one. This means that the line impedance
has a resonant frequency, and it will be changed depending on the connection of offshore wind turbines.
When the additional offshore wind turbines are linked to an existing offshore substation, the resonant
phenomenon may be caused by submarine cables due to the fact that the inverter system of a wind turbine
can make harmonics through the switching operation. From this perspective, this paper analyses the resonant
frequency of a transmission line based on a large-scale offshore wind farm. In order to verify this analysis,
the models of a 75 MW wind farm will be simulated by using the PSCAD/EMTDC program. The simulation
results presented the response of a wind farm injecting resonant frequency in accordance with the
composition of offshore submarine cables.

AUXILIARY POWER UNIT FOR RAILWAY VECHICLES
USING THREE-LEVEL LLC CONVERTER WITH PULSE
WIDTH MODULATION CONTROL

Seung-Woo Baek, Hag Wone Kim and Jeong-Won Kang
Korea National University of Transportation, Korea
Email: bsw@ut.ac.kr, khw@ut.ac.kr and jwkang@ut.ac.kr

Abstract: This paper presents the structure of an auxiliary power unit for railway vehicles to reduce the
amount of electrical energy conversion and increase efficiency. An auxiliary power unit is a key device for
supplying the various control power for railway vehicles. Isolation is required as this provides the necessary
power for the passenger car. Therefore, high-efficiency isolated LLC converter has been mainly applied.
However, the LLC converter has poor control performance in response to voltage variation. To overcome
this problem, the existing system has been implemented in two stages by installing a non-isolated DC / DC
converter, such as buck or boost, at the LLC converter input. The heart of this white paper is the analysis of
an LLC converter that accepts a wide range of input voltages by applying PWM control. This can achieve
volume reduction. The proposed control strategy is verified by PSIM and MATLAB, which are power
conversion simulation analysis programs.
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DECOUPLING CONTROL OF INPUT-PARALLELED
SYSTEM WITH DUAL ACTIVE BRIDGE CONVERTERS

Choul-Woo Jung and Dong-Choon Lee
Yeungnam University, Korea
Email: 21111573@ynu.ac.kr and dclee@yu.ac.kr

Abstract: This paper proposes a new control strategy for DC-DC converter systems consisting of multiple
dual active bridge (DAB) modules. At first, the relations between input current sharing control and output
voltage regulation (OVR) in input-paralleled systems are investigated, which is based on small signal model.
Then, an input current sharing (ICS) control loop is designed, which is decoupled with the OVR control
loop. In the proposed method, the model of the modular converter is simplified, in which a decoupling
control scheme is easily derived. In addition, the modeling technique is applied not only to the input-parallel
output-parallel (IPOP) system but also to the input-series output-series (IPOS) system. The effectiveness of
the proposed control strategy has been verified by simulation results for a 30-kW system.

DECENTRALIZED INTERLEAVING AND CURRENT
CONTROL FOR MULTICELL SERIAL-PARALLEL
CONVERTERS

Quoc-Dung Phan®, Guillaume Gateau®, Minh Thien Nguyen®,
Marc Cousineau® and Thao Pham Thi Ngoc®
W Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
@Université de Toulouse, CNRS-INP-UPS - Enseeiht -, Tunisia
®@Université de Toulouse, Laboratoire Laplace, CNRS, France
Email: pgdung@hcmut.edu.vn, Guillaume.Gateau@laplace.univ-tlse.fr, minhthien2796 @gmail.com,
marc.cousineau@laplace.univ-tlse.fr and 1413627 @hcmut.edu.vn

Abstract: This paper presents the study of interleaving PWM and current control method which is based on
the decentralized principle for multicell serial-parallel converters. Firstly, the decentralized principle will be
applied to interleave the Phase-Shifted PWM control signals of a multicell serial-parallel converter.
Secondly, the decentralized principle will be used for the balancing of the currents in the parallel arms of the
converter cells. The simulation results demonstrate the feasibility and effectiveness of the proposed current
control algorithm applied to a multicell serial-parallel converter presenting a large number of cells, especially
when a dynamic reconfiguration of the system is required.
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DESIGN CONSIDERATIONS FOR LOW STRAY
IMPEDANCE PRINTED-CIRCUIT-BOARDS FOR
SWITCHING CONVERTERS

Seunghun Baek® and Jae Suk Lee®
WKyunganam University, Korea
@Chonbuk National University, Korea
Email: sbaek@kyungnam.ac.kr and jaesuk@jbnu.ac.kr

Abstract: A structure and layout of printed-circuit-board (PCB) have a considerable impact on the overall
system efficiency and switching performance for high-frequency applications. The current distribution can
be significantly distorted as the operating frequency increases and reach the skin depth frequency of the
copper traces due to eddy and proximity effects. Also, stray inductances are the main source of destructive
switching ringing and electromagnetic interference (EMI). They both are often designed to be minimized,
however, it is difficult to expect and quantify the effects in the complex geometry of PCB layout. Hence,
PCBs for power transfer has been often designed by a rule of thumb. The practical case of the printed circuit
board for a resonant-type grid-tied switching converter is studied to reduce the stray inductances and
effective resistances at switching frequency of several hundreds of kHz in this paper. Quantitative studies
with the exact geometry of PCB from Gerber files are conducted using finite element analysis (FEA) tools.
The overall process is integrated and linked by scripting glue language, Python. The suggested structure and
layout show considerable improvement by rearranging patterns of copper traces and properly handling high-
frequency effects.

DEVELOPMENT AND IMPLEMENTATION OF SMART
STREET LIGHTING SYSTEM BASED ON LORA
TECHNOLOGY

Tuyen Nguyen Dinh
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: ndtuyen@hcmut.edu.vn

Abstract: This paper concerned with the development and implementation of smart street lighting control
system based using Led lamp and Lora Wireless communication. Currently, a traditional street lights are
automatically turn on or off based on timer or day/night sensor. Recently, the conventional light sources are
replaced by Led, which have so many advantages such as: energy savings, long lifetime, high reliability,
pure light color, fast response, and friendliness to the environment. Furthermore, the intensity of the LED
can be controlled easily. In this paper, the smart lighting system is designed to control and monitor devices
via wireless transmission frequencies below 1 GHz. The smart lighting system has been built at Hochiminh
City University of Technology to meet the standards for data transmission.
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DEVELOPMENT OF LOW VOLTAGE DC/DC CONVERTER
FOR ELECTRIC VEHICLE USING SIC MOSFET

Yong-Su Noh®, Byong Jo Hyon®, Joon Sung Park®®, Jin-Hong Kim® and Jun-Hyuk Choi®®
WKorea Electronics Technology Institute, Korea
@KETI, Korea
Email: yongsu.noh@keti.re.kr, bjhyon@keti.re.kr, parkjs@keti.re.kr, bjhyon84@gmail.com and
cjh@keti.re.kr

Abstract: This paper deals with development of low voltage dc-dc converter (LDC) for electric vehicle. The
developed LDC is integrated with inverter for driving the traction motor, and all of power semiconductors
are designed using silicon carbide (SiC) MOSFET for increasing the power density and efficiency. In this
paper, a design procedure of phase-shifted full bridge converter and are introduced. For verifying of the
designed parameters of LDC, the simulation and the experiment are performed using PSIM tools and 5.6kW

laboratory prototype, respectively. In the experiments, the maximum efficiency is measured as 94.3% at 70%
load condition.

DEVELOPMENT OF PMSM DRIVE FOR WATER SUPPLY
SYSTEM

Jin-Hong Kim®, Dongmyoung Joo®, Yong-Su Noh®, Byong Jo Hyon® and Joon Sung Park®®
WDKETI, Korea
@Korea Electronics Technology Institute, Korea
Email: bjhyon84@gmail.com, dmjoo@keti.re.kr, yongsu.noh@keti.re.kr, bjhyon@keti.re.kr and
parkjs@keti.re.kr

Abstract: In order to increase the energy efficiency for wide operating range and minimize the system size,
permanent magnet motor (PMSM) is used for water supply system in this paper. For operating the PMSM,
sensor-less algorithm using extended electromotive force (EMF) is applied to the PMSM. And the heat sink
design was optimized through CFD analysis for reduction of inverter size. Experimental results from a

laboratory prototype are presented to validate the feasibility of the proposed using 11kW class PMSM for
water supply system.
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DIRECT POWER CONTROL FOR BALANCING
CAPACITOR VOLTAGES IN GRID-CONNECTED THREE-
LEVEL NPC CONVERTER

Doi Van Mon
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: 1680490@hcmut.edu.vn

Abstract: This paper presents a new Direct Power Control (DPC) strategy for balancing capacitor voltages
in grid connected three-level Neutral-Point Clamp (3L-NPC) converter. In order to maintain balancing
voltage between two input capacitors, the current flow through the neutral point will be controlled by
selected the vector states. Theoretical analysis, computer simulation and experimental results demonstrated
the feasibility of the proposed concept.

FAILURE-RATE ANALYSIS CONSIDERING OPERATIONAL
CONDITION OF HALF-BRIDGE SUBMODULE IN HVDC
SYSTEM

Daeho Heo®, Feel-soon Kang® and Sung-Geun Song®
WDAEJEON & Hanbat University, Korea
@Hanbat National University, Korea
®Korea Electronics Technology Institute, Korea
Email: daeho6626@gmail.com, feelsoon@hanbat.ac.kr and sgsong@keti.re.kr

Abstract: The half-bridge submodule is a unit system of MMC and consists of three main circuit
components: IGBT, diode, and capacitor. Failure of the part causes the submodule failure, and this failure
extends to the failure of the upper system of the MMC, which eventually leads to failure of the HVDC.
Therefore, the lifetime prediction of the submodule is used as an important index to predict the failure of
HVDC system. However, the conventional part failure analysis considering only the type and number of
parts cannot reflect the operational characteristics of the system. To overcome this problem, we design a
fault-tree that reflects the operational characteristics of the half-bridge submodule and estimate the lifetime
of the sub-module by applying the failure-rate of MIL-HDBK-217F to the basic event. The validity of the
proposed fault-tree analysis is verified by comparing with the conventional part failure analysis method.
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FAULT-TOLERANT CONTROL FOR 7-PHASE NON-
SINUSOIDAL PERMANENT MAGNET MACHINES WITH
ONE OPENED PHASE

Keitaro Yanagihara®, Duc Tan Vu®, Ngac Ky Nguyen®, Jinlin Gong®,
Eric Semail® and Tiago Jose dos Santos Moraes®
Wuniversity of Lille, France
@Arts et Metiers ParisTech, France
®Shandong University, School of Electrical Engineering, P.R. China
Email: kouchagyunyu@gmail.com, ductan.vu@ensam.eu, NgacKy.NGUYEN@ensam.eu,
gongjinlin@sdu.edu.cn, eric.semail@ensam.eu and Tiago.DOSSANTOSMORAES@ensam.eu

Abstract: This paper presents new fault-tolerant control strategies for field-oriented control of 7-phase non-
sinusoidal permanent magnet (PM) machines supplied by voltage source inverters (VSI). Single phase open-
circuit fault is considered. The proposed strategies aim at finding waveforms of current references in natural
frame in the way that post-fault currents create the same rotational magnetomotive force (MMF) as in
healthy mode. Therefore, in the faulty mode, average torque can be maintained if no current limits are set.
The proposed strategies are validated and compared to a previous strategy by numerical results in terms of
joule losses, maximum RMS and peak phase currents, maximum phase voltage as well as their controllability
with PI controllers.

FS-PTC WITH SWITCHING TABLE FOR MATRIX
CONVERTER IN INDUCTION MOTORS DRIVE SYSTEM

Nguyen Hoang Viet®, Vu Minh Hung® and Nicolae Paraschiv®
WPpetroleum-Gas University of Ploiesti, Romania
@PetroVietnam University (PVU), Vietnam
Email: hoangviettdhl@gmail.com, hungvm@pvu.edu.vn and nparaschiv@upg-ploiesti.ro

Abstract: An application of Finite State Predictive Torque Control (FS-PTC) for induction motors fed by
matrix converter pays attention to researchers because it has more advantages such as small torque and stator
flux, simple and flexible structure, easy implimentation. Besides, it also has two main disadvantages. The
matrix converter has 27 voltage vectors, which are used in every predictive step. This leads to a relatively
large computational burden. The weighting factors selection in the cost function isquite complicated. If
weighting factors are not selected correctly, the system will not work well or even become unstable. This
paper proposes FS-PTC with switching table structure for induction motors fed by matrix converter. It is a
combination of FS-PTC structure and Direct Torque Control (DTC) structure. This structure not only reduces
computational burden and eliminate weighting factors selection in the cost function but also it ensures unity
power factor and sinusoidal input current.

Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology 111


https://www.edas.info/showPerson.php?p=1708351&c=26045
https://www.edas.info/showPerson.php?p=1702990&c=26045
https://www.edas.info/showPerson.php?p=1703011&c=26045
https://www.edas.info/showPerson.php?p=1672536&c=26045
https://www.edas.info/showPerson.php?p=1413165&c=26045
https://www.edas.info/showPerson.php?p=1704073&c=26045
mailto:kouchagyunyu@gmail.com
mailto:ductan.vu@ensam.eu
mailto:NgacKy.NGUYEN@ensam.eu
mailto:gongjinlin@sdu.edu.cn
mailto:eric.semail@ensam.eu
mailto:Tiago.DOSSANTOSMORAES@ensam.eu
https://www.edas.info/showPerson.php?p=1705318&c=26045
https://www.edas.info/showPerson.php?p=936621&c=26045
https://www.edas.info/showPerson.php?p=1705411&c=26045
mailto:hoangviettdh1@gmail.com
mailto:hungvm@pvu.edu.vn
mailto:nparaschiv@upg-ploiesti.ro

Ky yéu Héi nghi Khoa hoc va Cong nghé lan thir 16 HCMUT 15/10/2019

HIGH-RELIABILITY SINGLE-PHASE SIX-SWITCH DUAL
OUTPUT CURRENT SOURCE INVERTER WITH
SWITCHING-CELL

Duc-Tuan Do and Honnyong Cha
Kyungpook National University, Korea
Email: doductuan-tdh@tnut.edu.vn and chahonny@knu.ac.kr

Abstract: This paper proposes a novel single-phase six-switch dual-output current source inverter. The
switching-cell structure is implemented into two of three phase legs of the proposed inverter to improve the
reliability due to the absence of open-circuit problems. In addition, the overlap-time between switching
transition can be minimized or eliminated to enhance output performance, efficiency, and dc-source
utilization. Both the numbers of semiconductor devices and conduction loss of the proposed inverter are
reduced in comparison with the conventional dual-output current source inverters. The proposed topology
can be applied in dual-output inverters, universal power filter, and uninterruptible power supply, for instance.
A 300 W prototype with 35 V dc input was built and tested to verify the performance of the proposed
inverter.

IMPACT ANALYSIS OF JEJU ISLAND POWER SYSTEM
CONSIDERING PREDICTED POWER DEMAND OF EV

Hyun Shin®, Sang Heon Chae®, Do Heon Lee® and Eel-Hwan Kim®
M Jeju National University, Korea
@Jeju Techno Park, Korea
Email: gaegul1210@jejunu.ac.kr, chae@jejunu.ac.kr, mylife0088@jejutp.or.kr and ehkim@jejunu.ac.kr

Abstract: Nowadays, the local government of Jeju Island has proceeded with an energy policy, named
'Carbon Free Island Jeju by 2030' to change fossil fuel to electric driven cars. However, the Jeju Island power
system is an isolated power system which is connected to the main land by line-commutated converter
(LCC) high voltage direct current transmission systems (HVDCs). Thus, the impact of the charging demand
of EV must be considered in order to operate Jeju Island power system stably. From this perspective, this
paper analyzed the future model of Jeju Island's power system which included an EV charging load, a new
thermal power plant and a modular multi-level converter (MMC) HVDC. The EV charging load was adopted
by the results of advanced research which estimated EV charging loads in northern Europe. The simulation
results of the Jeju Island power system were carried out by the PSCAD/EMTDC program.

112 Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology


https://www.edas.info/showPerson.php?p=1707566&c=26045
https://www.edas.info/showPerson.php?p=1358544&c=26045
mailto:doductuan-tdh@tnut.edu.vn
mailto:chahonny@knu.ac.kr
https://www.edas.info/showPerson.php?p=1715464&c=26045
https://www.edas.info/showPerson.php?p=1541686&c=26045
https://www.edas.info/showPerson.php?p=1715472&c=26045
https://www.edas.info/showPerson.php?p=771137&c=26045
mailto:gaegu1210@jejunu.ac.kr
mailto:chae@jejunu.ac.kr
mailto:mylife0088@jejutp.or.kr
mailto:ehkim@jejunu.ac.kr

Ky yéu Hdi nghi Khoa hec va Cong nghé lan thir 16 HCMUT 15/10/2019

IMPROVED DVR CONTROL BASED ON FEEDBACK
LINEARIZATION FOR DFIG WIND POWER GENERATION
SYSTEMS

Tan Luong Van
HCM city University of Food Industry, Vietnam
Email: luonghepc@gmail.com

Abstract: The paper proposes a nonlinear control scheme of dynamic voltage restorer (DVR) for the low
voltage ride-through capability in wind power generation systems under the grid voltage faults. First, a
nonlinear model of the system including the output LC filters is derived in the dg synchronous reference
frame, not by small signal analysis. Then, the system is linearized by the multi-input multi-output feedback
linearization (FL). The effectiveness of the proposed methods is verified by the simulation results for the 2
[MW]-doubly-fed induction generator (DFIG) wind turbine system under grid voltage fault.

IMPROVED MODEL PREDICTIVE CONTROL TO
ELIMINATE COMMON-MODE VOLTAGE AND BALANCE
THE NEUTRAL-POINT POTENTIAL FOR 3L-NPC
RECTIFIER

Nam Xuan Doan and Nho Nguyen
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: namdx@cntp.edu.vn and nvnho@hcmut.edu.vn

Abstract: In this paper, an improved model predictive control (MPC) algorithm with fast computation is
proposed to eliminate the common-mode voltage (CMV) and balance the neutral-point potential for three-
level three-phase neutral-point diode clamped (NPC) rectifier. First, the switching states that generate high
CMV and NP unbalance are eliminated when designing MPC schemes. Then, four voltage vectors are
preselected as candidate voltage vectors depending on the location of the reference voltage vector. Compared
with the conventional MPC, the number of voltage vectors involved in the MPC algorithm can be reduced
from 7 to 4, which effectively improves the computation time. The validity of the proposed method has been
verified by simulation results using Matlab/Simulink.
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INDUCTANCE IDENTIFICATION OF SYNCHRONOUS
RELUCTANCE MOTORS USING CAPACITOR DISCHARGE
METHOD

Truong Phuoc Hoa
Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
Email: tphoa@hcmut.edu.vn

Abstract: Motor characterization has an important role in control of Synchronous Reluctance Motor
(SynRM) which achieving the optimal efficiency and torque accuracy. This paper presents a new method by
using the capacitor discharge to determine inductance characteristics of the SynRM, the magnetic saturation
is taken into consideration. Apparent and incremental inductances will be analyzed and discussed. This
presented identification method is general and to be able to use for many motor types, not only for SynRM.
Finally, experimental results on the SynRM 1.1kW manufactured by ABB are presented to confirm the
validity of the proposed method.

INTEGRATION OF OBC AND LDC USING ADAPTIVE DC
LINK VOLTAGE

Daeho Heo®™, Feel-soon Kang® and Yungi Kwak®
WDAEJEON & Hanbat University, Korea
@Hanbat National University, Korea
Email: daeho6626@gmail.com, feelsoon@hanbat.ac.kr and naan9898@naver.com

Abstract: The OBC employs a high frequency transformer for the galvanic isolation between the grid and
the propulsion battery. And LDC also adopts a high frequency transformer for step-down about 10 times
from 240 [V] to 24 [V] and electrical insulation. However, in the case of a magnetic component, it is
desirable to minimize the use because of the reduction of the traveling distance due to the increase in weight
and volume and the insulation breakdown between the transformer windings due to vibration. Therefore, this
paper proposes a dc-link voltage-variable integrated system that uses OBC and LDC transformers in
common. The proposed circuit is divided into four operation modes. We also present the transformer design
conditions that satisfy the voltage conversion of all conditions. Finally, PSIM simulation is performed to
verify the validity of the proposed integrated system.
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NOVEL CONFIGURATION OF AN INVERTER-BASED
THREE-PHASE INDUCTION GENERATOR FOR SINGLE-
PHASE LOAD: COMPARISON TO TSCAOI SETUP

Kim Bunthern®, Maria Pietrzak-David® and Pascal Maussion®
Winstitute of Technology of Cambodia, Cambodia
@University of Toulouse, CNRS, INP, UPS & INPT-ENSEEIHT, France
®Laplace, France
Email: bunthern.kim@Ilaplace.univ-tlse.fr, Maria.David@laplace.univ-tlse.fr and
pascal.maussion@Ilaplace.univ-tlse.fr

Abstract: This paper presents the study of a novel configuration of an off-grid single-phase generator using
a three-phase Squirrel Cage Induction Machine (SCIM) by providing the comparison to the existing Two-
Series-Connected-And-One-Isolated (TSCAOI) configuration. In TSCAOI configuration, a single winding is
used to provide excitation while the other two windings are connected to load. In the new structure, two of
the generator stator windings are excited by two independent sources and the remaining winding provides
power to load. This setup allows better control freedom and flexibility. The performance comparison of the
proposed configuration and the TSCAOI configuration in open loop is presented in simulation and
experimentation. This work contributes to frugal innovation for rural electrification in developing countries.

NOVEL SCADA- INTEGRATED FACTS DEVICES FOR
VIETNAM GRID

Thirasara Galketiya, Edouard Amouroux and llya Kavalchuk
RMIT University, Vietnam
Email: s3672111@rmit.edu.vn, edouard.amouroux@rmit.edu.vn and ilya.kavalchuk@rmit.edu.vn

Abstract: Integration of the distributed local generation units with non-linear behavior, such as photovoltaic
systems and wind generation units together with increasing number of the non-linear loads has increase
awareness of the power quality of the grid. There are two main parameters to assess the power quality:
harmonics distortion and power factor. To maintain controllability of the overall grid, the communication
systems have been integrated in the grids, so they become smart grids. The overarching control systems to
monitor the status of the grid was developed and it is known as Supervisory Control and Data Acquisition
(SCADA) systems. This paper presents a system to improve the harmonic distortion and power factor
parameters with the use of flexible alternative current transmission system (FACTS) devices such as Static
synchronous compensator (STATCOM) and Static Var Compensator (SVC) along with integrating them in
the SCADA-based grid.
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ONE LEG CONTROL STRATEGY IN SINGLE-PHASE FIVE-
LEVEL INVERTER

Leonardus Heru Pratomo
Soegijapranata Catholic University, Indonesia
Email: leonardus@unika.ac.id

Abstract: The use of power inverter technology with low harmonics content is rapidly growing. For
decades, researchers have conducted investigations to minimize its harmonics content, leading to the creation
of a five-level inverter. This new topology often deals with many power semiconductor switches, thereby
making it difficult to control. Therefore, this paper studies a further simulation and hardware implementation
of the one leg control strategy of the single-phase five-level inverter design with efficient control of switches
operated in a line frequency to achieve a higher-level demand. The verification of this research is a
simulation and prototype implementation carried out in the laboratory.

OPERATION OF FOUR-LEVEL ANPC INVERTER BASED
ON SPACE-VECTOR MODULATION FOR COMMON-MODE
VOLTAGE REDUCTION

Jonathan Pribadi, Bumsu Park and Dong-Choon Lee
Yeungnam University, Korea
Email: jonathanpribadi@ynu.ac.kr, gjatnp@ynu.ac.kr and dclee@yu.ac.kr

Abstract: In this paper, the problem of common-mode voltage (CMV) in four-level active neutral-point
clamped (ANPC) inverters is alleviated with a modified space-vector modulation. With the proposed
technique, the CMV peak value is reduced by 40% compared to the in-phase disposition (IPD) carrier-based
modulation, while the total harmonic distortions (THDs) are similar at high modulation indices. The
effectiveness of the proposed method and the power losses across the switching devices have been verified
by simulation results.
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OPTIMAL BIPED WALKING PATTERN GENERATOR WITH
PRESET HIP-SHIFT USING JAYA OPTIMIZATION
ALGORITHM

Ho Pham Huy Anh® and Tran Thien Huan®
W Ho Chi Minh City University of Technology, VNU-HCM, Vietnam
@HCM City University of Technology and Education (HCM-UTE), Vietnam
Email: hphanh@hcmut.edu.vn and huantt@hcmute.edu.vn

Abstract: This paper presents the comparative evolutionary optimization techniques to optimize the design
and implementation of the walking pattern generator (WPG) permitting the biped robot able to stably
walking with pre-set hip-shift magnitude. The novel JAYA optimization algorithm is initiatively applied and
comparatively investigated with four different efficient evolutionary optimization techniques including
Genetic Algorithm (GA), Particle Swarm Optimization (PSO), Modified Differential Evolution (MDE), and
Central Force Optimization (CFO). The comparative performance of five optimization techniques applied on
the generic small-sized nonlinear uncertain biped robot (HUBOT-5) comprehensively considered by
executing each technique 10 times with the same initial parameters. Using obtained results, it gives the best
evolutionary optimization approach for optimize the walking gait generator applied for allowing a stable
walking with pre-set hip-shift value. Simulation and experimental results on biped robot HUBOT-5 prove
that the JAY A optimization algorithm is most feasible.

RESEARCH FOR FABRICATION OF LITHIUM-ION
CAPACITOR BY VERTICAL DOPING METHOD

Shouji Usuda
Osaka Electro-Communication University, Japan
Email: u-shouji@osakac.ac.jp

Abstract: A lithium-ion capacitor is called a "hybrid capacitor.” It is a new energy storage device that
combines the advantages of lithium-ion batteries that have been widely used and electric double-layer
capacitors used for energy regeneration and electric power storage of automobiles. As it has not been long
since the development of lithium-ion capacitors was started, it is generally difficult to procure them from the
market except some overseas and Japanese manufacturers. However, many different varieties of lithium-ion
capacitors will likely be put on the market and are expected to be commonly used with the future
development of the market.
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SOLAR BUCK CONVERTER VOLTAGE CONTROLLER
DESIGN

KyuMin Lee, llsong Kim and Kyuil Hwang
Korea National Universtiy of Transportation, Korea
Email: rbals500@ut.ac.kr, iskim@ut.ac.kr and kyuil92@ut.ac.kr

Abstract: This paper proposes a technique to design a voltage controller for increasing stability and tracking
speed of MPPT. First, Describe the controller configuration of the photovoltaic power generation system,
and the solar buck converter model using state-space modeling approach is presented. Based on the model,
the design of the voltage controller is proposed. the performance of the controller is verified using
simulation.

TORQUE ERROR COMPENSATION ALGORITHM FOR
IPMSM DRIVES USING A GOPINATH STYLE STATOR
FLUX LINKAGE OBSERVER

Sungmin Choi®, Seunghun Baek® and Jae Suk Lee®
WChonbuk National University, Korea
@Kyunganam University, Korea
Email: zpfzpfzpdls@jbnu.ac.kr, shaek@kyungnam.ac.kr and jaesuk@jbnu.ac.kr

Abstract: A compensation algorithm targeting torque development from an interior permanent magnet
synchronous machine (IPMSM) is presented in this paper. Maximum Torque per Ampere (MTPA) lookup
table (LUT) used for the minimization of copper loss uses the calculated permanent magnet (PM) flux
linkage, and torque error occurs due to change of PM flux linkage. In this paper, proposed an algorithm to
compensate torque error using a stator flux linkage observer. PM flux linkage estimated through the stator
flux linkage observer is used to the MTPA LUT to compensate for the torque error.
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SOME ESTIMATES ON THE L? BOUNDARY NORM OF THE BERGMAN
KERNEL
Trong Thuc Phung
Ho Chi Minh City University of Technology — VNU-HCM, Vietham
Email: ptrongthuc@hcmut.edu.vn

Abstract: The Bergman projection is one of the most important tools in complex analysis. This tool has been
used in the study of quantum mechanics and geometry. The Bergman kernel associated to the Bergman
projection admits many nice properties, even though it may be a challenging task to calculate the Bergman
kernel explicitly. Some new estimates on the L? boundary norm of the Bergman kernel are given. The

techniques come from the L? theory of the J equation and the relation between the Bergman kernel and the
pluricomplex Green function.

Keywords: Bergman kernel, Pluricomplex Green function, Weighted Bergman projections

LYAPUNOV EXPONENTS OF A CLASS OF STOCHASTIC HYBRID
DYNAMICAL SYSTEMS
@ Tien Dung Nguyen, ® Son Nguyen, » Dinh Huy Nguyen, ® George Yin

W Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
@ University of Puerto Rico, Puerto Rico
® Wayne State University, USA

Email: dungnt@hcmut.edu.vn

Abstract: This paper is devoted to a study of stability of a class of stochastic hybrid partial differential
equations with non-constant coefficients. Using explicit formulae of solutions, we can explore and confirm

the p-th moment Lyapunov exponents. In addition, some numerical examples are carried out to demonstrate
the theoretical results.

Keywords: Stochastic partial differential equations, Markov chain, Lyapunov exponent, Stabilization
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CLASS OF APPROXIMATION OF ALGEBRAIC STRUCTURES
Van Vinh Dang
Ho Chi Minh City University of Technology - VNU-HCM, Vietnam

Email: dungnt@hcmut.edu.vn

Abstract: Given a certain class K; of algebraic structures. We study a problem of finding a class K, of
algebraic structures such that the class K; is approximable into K, with respect to various predicates by
mappings from K, to K, This problem is more difficult and actual than the problem of approximation we
have been studying for a long time. We have found positive results for the class of commutative idempotent
semigroups with respect to the predicate of equality of two elements and for the class of commutative,
regular and periodic semigroups with respect to the predicate of belonging of an element to a subsemigroup.
The problem of minimization of approximation is also considered.

Keywords: stochastic partial differential equations, nonlinear, stability, Lyapunov exponent

STABILITY OF A CLASS OF NONLINEAR HYBRID STOCHASTIC
PARTIAL DIFFERENTIAL EQUATIONS
@ Ngoc Huyen Tran, ® Tien Dung Nguyen

@ University of Science — VNU-HCM, Vietnam
@ Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: dungnt@hcmut.edu.vn

Abstract: In this paper, we study a class of nonlinear stochastic partial differential equations driven by a
Markovian switching. Using a fixed point theorem, we can verify the existence and uniqueness of the mild
solution of the equations. Moreover, we also obtain the p-th moment exponential stability of the solution as
well as the p-th moment Lyapunov exponents. Numerical simulations are accomplished for illustrative
purpose.

Keywords: stochastic partial differential equations, nonlinear, stability, Lyapunov exponent
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MATHEMATICAL MODEL FOR CONTROL RELAY AND ITS
APPLICATION
@ Xuan Dai Le, ® Thi Hien Nguyen, ® Thi Thanh Xuan Pham

@ Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
@ HaNoi University of Industry, Vietnam

Email: ytkadai@hcmut.edu.vn

Abstract: Relay with delay is a phenomenon that occurs quite often in electromechanical systems.
Researching or designing these systems requires a suitable analytical model to be able to use computers to
simulate the system with high accuracy. In this paper, we present the properties of the relay with a delay and
a general method of building a mathematical model for the relay with delay called a smooth model. In
particular, the smooth relay model is a highly practical and applicable model that will be presented clearly.

Keywords: Relay with delay, electromechanical systems, smooth relay model

EXISTENCE CONDITIONS FOR SYMMETRIC STRONG VECTOR QUASI-

EQUILIBRIUM PROBLEMS
@ Xuan Dai Le, ® Van Hung Nguyen

W Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
@ posts and Telecommunications Institute of Technology, Vietnam

Email: ytkadai@hcmut.edu.vn

Abstract: In this paper, we study the symmetric strong vector quasi-equilibrium problems. Afterward, we
establish the existence conditions of solution sets for these problems. The results presented in this paper
improve and extend the main results in the literature. Some examples are given to illustrate our results.

Keywords: symmetric strong vector quasi-equilibrium problems, existence conditions, solution sets
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STABILITY FOR STRONG PARAMETRIC VECTOR QUASI-
EQUILIBRIUM PROBLEMS WITH AN APPLICATION
Vinh Hien Dinh
Ho Chi Minh City University of Food Industry, Vietnam

Email: hiendinhvinh@gmail.com

Abstract: In this talk, we consider the strong parametric vector quasi-equilibrium problems with variable
cones. First, we introduce concepts of upper and lower semicontinuity of vector-valued mappings with
respect to variable cones. Next, under suitable assumptions, sufficient conditions for semicontinuity of the
solution mapping to such problems are established. Some examples are provided to illustrate the
essentialness of the imposed assumptions. As an application, we discuss the stability of traffic network
equilibrium problems. Our results improve the corresponding ones in the literature.

Keywords: Stability, parametric vector quasi-equilibrium problems variable cones, semicontinuity

SECOND-ORDER COMPOSED CONTINGENT DERIVATIVES OF

PERTURBATION MAPS IN SET-VALUED OPTIMIZATION
Le Hoang Anh Nguyen

University of Science — VNU-HCM, Vietnam
Email: nlhanh@hcmus.edu.vn

Abstract: In the talk, we study calculus rules of second-order composed contingent derivatives. More
precisely, chain rule and sum rule are established and their applications to some particular mathematical
models are obtained. Then, sensitivity analysis in set-valued optimization using second-order composed
contingent derivatives are proposed. Our results are new and many examples are given to illustrate them.

Keywords: Second-order composed contingent derivative, Chain rule, Sum rule, Perturbation map, Weak
perturbation map

122 Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology



Ky yéu Hdi nghi Khoa hoc va Céng nghé lin thir 16 HCMUT 15/10/2019

GODUNOV-TYPE NUMERICAL SCHEME FOR THE SHALLOW WATER
EQUATIONS WITH HORIZONTAL TEMPERATURE GRADIENT

@ Xuan Thanh Nguyen, ® Duc Thanh Mai, ® Huy Cuong Dao

@ University of Science - VNU-HCM, Vietnam
@ International University- VNU-HCM, Vietnam
®) Ho Chi Minh City University of Pedagogy, Vietnam

Email: mr.nxthanh@gmail.com

Abstract: We present a Godunov-type scheme for the shallow water equations with horizontal temperature
gradient and variable topography. First, the exact solutions of the Riemann problem in a computational form
are given, where algorithms for computing these solutions are described. Second, a Godunov-type scheme is
constructed relying on exact solutions of the local Riemann problems. Computing algorithms for the scheme
are given. The scheme is shown to be well-balanced and preserve the positivity of the water height.
Numerical tests show that the scheme is convergent with a good accuracy, even for the resonant phenomenon
where the exact solutions contain several distinct waves propagating with the same shock speed.

Keywords: Shallow water equations with temperature, topography, nonconservative, Godunov scheme,
accuracy, resonant
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IMMUNOSENSOR SYSTEM FOR PANCREATIC CANCER
@ Wen-Chi Yang, @ Pei-Yi Chu, @ Van Hieu Nguyen, ® Hsing-Ju Wu, ® Congo Tak Shing Ching
@ Show Chwan Memorial Hospital, Taiwan

@ University of Science — VNU-HCM, Vietnam
® National Chung Hsing University, Taiwan

Email: ag57520@hotmail.com

Abstract: Pancreatic cancer (PC) is a global health problem and UL16 binding protein 2 (ULBP2) is a new
biomarker for PC. Therefore, this study aims to develop a simple, reliable and inexpensive PC screening
system, consisted of an immunosensor and impedance readout circuit. A screen-printed immunosensor was
successfully fabricated with good sensitivity, selectivity, and storability. The readout circuit is accurate (less
than 5% error) as compared with a precision impedance analyzer. It is therefore concluded that the designed
immunosensor can determine the concentration of ULBP2 antigen accurately and the readout circuit has
good accuracy. The system can be applied to the detection of early pancreatic cancer and achieves the
purpose of early detection of early treatment.

Keywords: Pancreatic cancer, ULBP2, Screen-printed, Immunosensor, Readout circuit

THE APPLICATION OF PENH SIMULATION ON PROTON IMAGING
WANh Duy Nguyen, @Kim Lan Tran, @Anh Tu Ly

WNational Cheng Kung University, Taiwan
@Ho Chi Minh City University of Technology — VNU-HCM, Vietnam)

Email: ng.anhduy89@gmail.com

Abstract: Proton therapy is one of the most accurate forms of cancer therapies, which requires accurate
knowledge of the dose delivered to the patient and verification of the correct patient position with respect to
the proton beam to avoid damage to critical normal tissues and geographical tumor misses. In existing proton
treatment centers dose calculations are performed based on x-ray computed tomography (CT) and the patient
is positioned with x-ray radiographs. The use of x-ray CT images for proton treatment planning ignores
fundamental differences in physical interaction processes between photons and protons and is therefore
inherently inaccurate. Further, x-ray radiographs depict only skeletal structures; they do not show the tumor
itself. Ideally, one would image the patient directly with proton CT by measuring the energy loss of high-
energy protons that traverse the patient. The main content of this report is the application of simulation
programs PenH proton transmission via phantom associated with the PENEASY creation in proton imaging
can be applied in proton therapy.

Keywords: proton therapy, proton imaging, PenH simulation
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THE EFFECTS OF LETTER MATRIX AND INTER STIMULUS INTERVAL
ON P300 EVENT - RELATED POTENTIALS

Thi Minh Huong Nguyen, Quang Linh Huynh, Thi Hai Mien Pham, Thanh An Le, Duy Long Dao,
Anh Tai Tran
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: nguyentmhuong@hcmut.edu.vn

Abstract: The P300 wave is an event related potential (ERP) component elicited in the process of decision
making. It is usually elicited using the oddball paradigm, in which low-probability target items are mixed
with high-probability non-target items. The Emotiv Epoc + contains 14 Electroencephalogram (EEG )
channels and the sampling rate is at 128 Hz was used to collect P300 wave of five healthy volunteers in our
Brain Computer Interface (BCI)’s experiments. The communication interface is the letter matrix showing in
three forms: 2x2, 3x3 and 6x6 matrix. The subject was asked to pay his attention to the letter serves target in
oddball paradigm and it elictes P300 response. The duration of the inter stimulus interval (ISI) between
targets is set at 187,5 ms and 300 ms. For the letter matrix 2*2 and 187,5 ms ISI condition, the online
accuracy was 100%. For the letter matrix 3x3 and 6x6, after trainning section, the classification is performed
and its accuracy was about 85%. P300 waves with largest amplitude occurs remarkably at the occipital and
frontal channels and in 6x6 letter matrix. These good results promised real assistance application for disabled
man.

Keywords: P300, EEG, EMOTIV EPOC+

A DUAL ANTICANCER MOLECULE CAN BE A THERANOSTIC PHOTO-
INDUCED NUCLEAR TRANSPORT MECHANISM

Zi-Lun Lai, Cheng-Chung Chang
National Chung Hsing University, Taiwan

Email: ccchang555@dragon.nchu.edu.tw

Abstract: We synthesized a dual anticancer theranostic fluorophore, EO, which emerged the dark
cytotoxicity and photodynamic therapy characters to cancer cells. Following the bioassays evaluations,
chemotherapy EO can specifically localize in mitochondria to cause mitochondrial dysfunction and then
induce apoptosis in cancer cells but not normal cells. Simultaneously, phototherapy EO is able to generate
particular reactive oxygen species (ROS) to undergo type | photodynamic therapy (PDT) programme under
irradiation. It is interesting that slight irradiation may alternatively accelerate intracellular EO delivered to
nuclear, instead of performing phototherapy, to triggered chemotherapy and synchronously cause
fluorescence color switch. That is, the photo-induced nuclear transport of this chemo-phototherapy molecule
can be a dual anticancer theranostic drug candidate, especially for cell death marker, with the intracellular
fluorescence colors switching between cytoplasm and nucleus.

Keywords: theranostic, chemotherapy, mitochondrial dysfunction, chemo-phototherapy, nuclear transport
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SHAPE DEPENDENT BREAST LESION DIAGNOSIS WITH SPHERICAL
AND STAR-SHAPED GOLD NANOPARTICLES

Kuo-Chih Liao
National Chung Hsing University, Taiwan

Email: kcliao@dragon.nchu.edu.tw

Abstract: The study investigated the potentials of spherical and star-shaped 15 nm hydrophilic nano-
particles as computed tomography contrast agents for breast lesion malignancy screening. Breast cancer is
one of the most serious diseases affecting women's health. Presently, it is initially evaluated by palpation or
image detection, and further confirmed by biopsy (needle biopsy). However those methods have their
disadvantages. Although the image detection with conventional iodinate contrasted multiple detector
computed tomography has a non-invasive advantage, the accuracy of the interpretation is not sufficiently
accurate no matter it is based on the morphological indices or the dynamic time-density patterns. Nano-gold
particles have high X-ray absorption coefficient and well documented biocompatibility, and the preferential
accumulation of nano-particles in cancer tissue due to enhanced permeability and retention effect (EPR) can
improve the malignancy screening efficiency. In this study, the lesion morphological indices or the dynamic
time-density patterns of breast cancer xenografts on nude mice contrasted by the two different shapes nano-
gold particles in nude mice was investigated for their beneficial characteristics in diagnosis.

Keywords: breast lesion diagnosis, computed tomography, gold nanoparticle, star-shape nanoparticle

IMAGING OF TOOTH STRUCTURE BY NEAR-INFRARED TECHNIQUE

Thi Hai Mien Pham, Khac Thinh Nguyen, Thi Phuoc An Truong, Thi My Nhat Truong,
Thi Minh Huong Nguyen
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: haimiennt@gmail.com

Abstract: In dentistry, near-infrared (NIR) technology has been studied for decades that is being applied for
the detection of dental damages without using of ionizing radiation. Based on the interaction between dental
tissue and NIR light such as transmission, absorption and scattering, the teeth structure and dental lesions can
be observed by NIR camera. The aim of this study was to build the dental diagnostic device using NIR light
at 940-nm wavelength for detecting the early and hidden dental damages. According to the various types of
tooth samples, the transillumination and the scattering methods were designed and applied for capturing the
tooth structures. The transillumination technique was used for thin teeth such as incisor and canine while the
scattering system for observing occlusal surface. The results show that the areas suspected to be the
demineralized enamel are distinctly distinguished from the surrounding sound tissues as well as the stain and
pigmentation due to their different colors in NIR image. The designed device fulfills some requirements such
as simple setup, safety and affordable price for the purpose of replacement of imported equipment.

Keywords: tooth structure, near infrared, transillumination technique
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IMAGE PROCESSING OF NEAR-INFRARED IMAGES OF TOOTH
STRUCTURE

Thi Hai Mien Pham, Thi My Nhat Truong, Khac Thinh Nguyen, Thi Phuoc An Truong, Nguyen Thi
Minh Huong
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: haimiennt@gmail.com

Abstract: In the recent years, oral problems are receiving more attentions from not only experts but also
almost people. If tooth lesions in the early stages, such as white spots, hidden dental caries and tooth decay,
etc., are not detected and treated promptly, they will lead to a risk of tooth loss. There are several common
methods to detect tooth lesions such as clinical method, x-ray and particularly near infrared method, which is
being developed significantly during the past decades. This method is substantially efficient for detecting
early lesions by observing infrared images of tooth structures. However, it will be difficult to diagnose early
lesions because infrared images have noisy and poor contrast. The diagnosis of these diseases depends on the
experience of the dentist, environment brightness, or observation conditions, which can lead to many
subjective errors of diagnosis results. This study designed and built a simple program interface to analyze
and enhance image quality, to detect borders and reduce noise. In addition, the program interface, that is
based on Guide, also identified types of lesions and marked regions to detect early lesions of the teeth. The
images used to process were captured by a dedicated infrared dental camera in dentistry.

Keywords: tooth structure, near infrared, image quality

LIVER CT IMAGE PROCESSING AND DIAGNOSING USING ARTIFICIAL
NEURAL NETWORKS AND MATLAB

Thanh Minh Nhat Nguyen, Van Hoang Tien Tran
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
Email: 1512297 @hcmut.edu.vn

Abstract: Processing liver image and predict the healthy degrees of patient is a challenge. There are ways to
approach this challenge in the world. With the aim of making an automatic and more accuracy program to
process and dianose human liver, without the need of doctors and easy-to-use for people, in this research, we
use many classical as well as modern image processing algorithms. Claasical algorithms, such as SHAKE or
spacial filters help to improve the pre-processing and denoising stages, while state-of-the-art methods such as
CNN neural networks, big data... improve the making-decision and prediction with new cases.

Keywords: Biomedical segmentation, CT human liver image, active contour, neural network, deep learning
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IMPROVING DIAGNOSIS IN UTERINE CERVIX USING CROSS
POLARIZED IMAGE

Ngoc Khuong Cat Phan
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: pnkhuongcat@hcmut.edu.vn

Abstract: Early detection of cervical pathology as well as changes in cervical cancer is the most effective
method to improve the patients’ quality of life and reduce the death rate due to cancer. One of the most
common methods to detect abnormal indication in cervix is to scan through it using the colposcopy. In this
study, we are looking to the research and development of a colposcopy model using polarized Led light
source with considerable enhancement in image quality as well as a reasonable price, serving to meet the
huge demand of modern medical equipments of the society. In addition, we also develop an application for
storing and analysing the images directly, in order to highly visualise the disease area, providing doctors with
clearer and better perspective about the symtoms. Preliminary results then help analyse and evaluate some
typical characteristics of cervix-related diseases.

Keywords: colposcopy, cross polarized image, uterine cervix

PRELIMINARY DEVELOPMENT OF COMPUTED TOMOGRAPHY (CT)
SCANNER USING TRANSILLUMINATION IMAGING

@ Nguyen Ngoc An Dang, @ To Ni Phan Van, ® Ngoc Anh Tuan Vo, ® Tran Anh Tu,
@ Koichi Shimizu, ® Trung Nghia Tran

@ Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
@ Waseda University, Japan

Email: dnnan.sdh19@hcmut.edu.vn

Abstract: Near-infrared transillumination imaging is useful in many biomedical applications such as human
biometrics and animal experiments. Using near-infrared (NIR) light, we can able to obtain a two dimensional
(2D) transillumination image of the internal absorption structure such as blood vessel structure, liver ... in a
small animal body. If we can obtain projection images from many orientations, we can reconstruct a three
dimensional (3D) image using various computed tomography techniques. In previous studies of our group,
even with simple system (light-emitting diode (LED)'s array and low-cost charge-coupled device (CCD)
camera), we can obtain the blood vessel transillumination image of human arm. In this paper, we propose a
preliminary research on development a computed tomography (CT) scanner of human body parts using
transillumination imaging.

Keywords: diagnostic, transillumination imaging, near infrared, computed tomography, Optical CT,
scattering
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CHARACTERISTICS OF MOUSE BLOOD-OXYGEN-LEVEL DEPENDENT
FUNCTIONAL MAGNETIC RESONANCE IMAGING RESPONDING TO
VISUAL STIMULATION

Thi Ngoc Anh Dinh, Seong Gi Kim
Sungkyunkwan University, South Korea

Email: dtngocanh125@gmail.com

Abstract: The use of mice in fMRI is rapidly increasing to investigate the relationship between genes and
brain functions in health and diseases. In this study, we aimed to characterize visual stimulation parameter-
dependence of mouse BOLD fMRI under ketamine/xylazine anesthesia. Mice were performed BOLD-fMRI
on 9.4T/30cm Bruker scanner with LED stimulus. The bilateral BOLD activation was mainly localized in the
primary visual cortex (VC), superior colliculus (SC) and dorsal lateral geniculate nucleus (LGd). The
frequency-dependence of BOLD response in 3 regions was increased gradually from 1 to 5Hz, but at higher
frequencies stimulation (8 and 10Hz), the response was decreased rapidly in VC, while it was still
maintained at subcortical SC and LGd. And pulse-width-dependence result showed a similar trend as the
frequency dependency, the normalized BOLD response linearly increased up to the pulse width of 30ms and
decreased for a longer pulse (50ms). Our mouse fMRI data under ketamine/xylazine is in agreement with
previous studies in rats and cats, suggesting that ketamine/xylazine is a good anesthetic for mouse fMRI.
And it provides optimal parameters of light stimulation, which is helpful for obtaining maximal BOLD
responses evoked by visual stimulation in future transgenic mouse fMRI studies.

Keywords: mouse fMRI, visual stimulation, ketamine/xylazine

SYNTHESIS FLUORESCENT GLYCO-NANOPARTICLES FOR
SPECIFICALLY TARGETING TO CANCER CELL

Chian-Hui Lai
National Chung Hsing University, Taiwan

Email: chianhuilai@dragon.nchu.edu.tw

Abstract: We focus on the daevelopment of carbohydrate-functionalized nanoparticles (NPs) and their
biomedicine applications such as cell-specific targeting, bio-imaging, and cancer therapy. Since the number
of breast cancer patients are growing in recent years, we study anti-cancer drug carriers for targeting breast
cancer. Mannose receptors overexpress on the surface of MDA-MB-231, a kind of human breast cancer cell
line. Therefore, we decorated a Cy3 fluorescent dye and mannosides on the surface of silica NPs for imaging
and targeting. To investigate the size of NPs effect on cellular uptake rate, various sizes of silica NPs were
designed and synthesized by using different amount of ammonium. The physical properties of these NPs
were characterized by scanning electron microscope (SEM), dynamic light scattering (DLS) and their zeta-
potential, respectively. Cellular experiments demonstrated that mannose-modified NPs can be selectively
uptake by MDA-MB-231. The mannoside glycol-NPs in size of 250 nm had the best uptake ability. All
ManCy3@SiO2NPs are not cytotoxic, indicating they may potential for biomedical applications.

Keywords: carbohydrate-functionalized nanoparticles, MDA-MB-231, Mannose receptors, cell-specific
targeting
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STUDYING DOZE OFF IN STUDENT BY USING
ELECTROENCEPHALOGRAPHY SYSTEM

Trang Pham, Trung Hieu Nguyen, Quoc Khai Le, Quang Linh Huynh
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: phtrang1105@gmail.com

Abstract: Sleep deprivation of high school and university students is currently an actual concerning issue.
Sleep deprivation is one of the leading causes of dozing-off during daytime. Dozing-off is not only an
undesirable state and disrupts daily activities, but also provides information on personal health status. In that
case, early alertness for dozing-off event is very helpful in preventing unwanted consequences. The study has
designed a process to record dozing-off event, then constructed and implemented the hypnogram processing
program that evaluated quantitative changes in polysomnography signals at sleep onset, the transition time
from wake stage to sleep stage. By analyzing the energy spectrum of the signal and using wavelet transform
in combine with the support vector machine algorithm, the research allows a comprehensive evaluation of
the state of dozing-off. Eight recordings from volunteered students were processed from a 45-minute
vigilance test. The result presented a successful method to distinguish dozing-off event with other stages.

Keywords: dozing-off, sleep onset, polysomnography, support vector machine

RESEARCH INTO CONCENTRATION IMPROVEMENT OF THE BRAIN
USING MUSICAL STIMULATION

Cao Nhat Anh Nguyen, Quoc Khai Le, Quang Linh Huynh
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: 1514184@hcmut.edu.vn

Abstract: The speedier our pace of life is, the more things we have on our shoulders. Distraction becomes an
obsession to many of us. Therefore, finding resolutions to improve focus and concentration is a must. This
study aims to demonstrate the utilization of music as a method of strengthening mental attention. There are
two types of music in the study: classical music and background music without vocals. With the help of
electroencephalogram (EEG) in examining responses of the brain to musical stimulation in the state of
concentration, conclusions are then drawn regarding how certain types of music can improve brain
concentration. The main signal processing technique of the study is the Fourier — Wavelet transform, which
serves the purpose of calculating and circumscribing the areas where Beta brainwave (relating to
consciousness, cognition and concentration) appears dominantly. This approach allows us to observe the
changes of Beta power spectra in focus state and compare their differences under the effect of music. These
changes are later displayed in brain maps - 2D reconstructions of functional areas in the brain - on which
changes are presented more apparently and the location of electrical sources can be estimated.

Keywords: concentration, focus, music, EEG, Beta, Fourier - Wavelet transform, Brain Mapping
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RESEARCH INSOMNIA DISORDERS THROUGH NEUROLOGICAL
PROBLEMS

Thi Diem Thy Huynh, Quoc Khai Le, Quang Linh Huynh
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: 1513411@hcmut.edu.vn

Abstract: Sleep is one of the most important factors in balancing work and life. It’s generally agreed that
people are coping with an increase of stress and anxiety, resulting in popularizing of sleep disorders, while
sleep is one of the most important factors in balancing work and life. The importance of sleep is represented
by many functions such as eliminating toxins, regulating the body’s physiology. Sleepless causes severe
problems with the most serious one is a heart attack. Based on the characteristics and feature of
Electroencephalography - EEG, this research was carried out the application of algorithms to investigate
typical differences between sleep disorders specificity and normal people’s polysomnogram. The main
method of this study is to calculate the relative power of alpha and delta waves and to find the
experimenter’s confusion if any. The experimental procedure was performed in the Biomedical Engineering
laboratory of the Ho Chi Minh City University of Technology.

Keywords: Insomnia disorders, EEG, neurological

EEG-BASED STUDY ON SLEEP QUALITY IMPROVEMENT BY USING
MUSIC

Nhut Mai Truong, Quoc Khai Le, Quang Linh Huynh
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: 1511936@hcmut.edu.vn

Abstract: Napping is essential for human to help the body relax, thereby reduce drowsiness and alertness,
contribute to improving cognitive function, reflexes, short-term memory, and mood. Researchers believe that
a certain amount of time for a nap can boost the body's immunity and reduce the danger of cardiovascular
disease. However, not every person can easily take a nap especially in a short period of time to shift work
among morning and afternoon. Using music to help people relax and feel asleep is an effective solution that
earlier studies have shown. The aim of the study was to confirm the positive effect of music on sleep quality.
The research calculates the correlation coefficient between alpha and theta wave to determine sleep onset —
the moment of transition from wake to sleep - with and without the auditive stimulus.

Keywords: sleep quality, Electroencephalography (EEG), music, napping
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EXERCISE PHYSIOLOGY: IMPROVING STATIONARY BIKE TRAINING
PERFORMANCE USING HEART RATE VARIABILITY
Quoc Cuong Pham, Tran Duc Minh Nguyen, Cao Dang Le , Quoc Khai Le, Quang Linh Huynh
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
Email: 1510384@hcmut.edu.vn

Abstract: Exercising is said to bring benefits to people taking part in, not only physical but also
physiological gain. Heart Rate Variability (HRV) is an important marker reflecting the function of autonomic
nervous system (ANS), which has shown potentials in some exercise therapy and sport physiology studies.
HRYV analysis is said to be used for getting better understanding of our body’s response to exercise and the
reaction to different stressors from workout. Thus, it is essential to monitor and optimize the recovery to
avoid overtraining. This study aims to investigate the influence of HRV reflecting the physical stress level on
participants when exercising, therefore, building a concept of self-training guide to improve the adaptation
and performance. Electrocardiogram (ECG) is acquired by BIOPAC system over 10 healthy college students
during a proposed training protocol on stationary bike, and post-exercising. HRV data from ECG is analyzed
in time, frequency and nonlinear domains to extract various features to evaluate physiological recovery status,
manage physical fatigue, intensity adjustment. From the evaluation of these indexes, participants are able to
keep track of their physiological condition as well as to have more effective training exercises.

Keywords: Heart Rate Variability, stationary bike training, stress, recovery status, exercise physiology

HEALING THE THIRD DEGREE THERMAL BURN IN MICE BY
DIELECTRIC BARRIER DISCHARGE PLASMA (DBD PLASMA):
COMPARISON AND EVALUATION OF AREA, BURN WOUND HEALING
TIME, BURN SKIN TEMPERATURE

Thi Minh Hien Ngo, Tuyet Nhi Do, Duy Phuong Nguyen, Nguyen Ngan Ha Lam, Quang Linh Huynh,
Quoc Duy Nam Nguyen
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: nmhien@hcmut.edu.vn

Abstract: Burns are one of the most devastating conditions encountered in medicine. This injury is in skin or
other tissues, caused by heat-cold, electricity or chemicals. There are lots of methods to treat burns and each
method has its own advantages, such as medicine, dressing, low-level laser, plasma, skin graft surgery...This
study experimented with the 3rd degree burn model in mice by heat, treating by DBD plasma, is a non-
invasive treatment and using clinical diagnostic methods by (1) normal image, (2) thermal image, (3) HE
staining. Aim of this research is evaluation and comparison the area, temperature and wound healing time of
non-invasive treatment with DBD plasma and non treatment. After 3-week experiment, using diagnostic
methods and analysis tools have demonstrated that the 3rd thermal burn wound healing of plasma treatment
recovers faster than non treatment about: (1) Burn wound surface shrinkage rate is higher: ~ 5%; (2) Healing
time is faster: 2-3 days; (3) The average temperature of the burn wound is lower: 1-2°C. Therefore, DBD
plasma is a potential treatment in burns wound and wound healing in the future.

Keywords: DBD plasma, burn wound, healing wound
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ADIPOSE-DERIVED STEM CELLS ENHANCE BURN WOUND HEALING
AND NEUROPATHIC PAIN TREATMENT

Hui-Min David Wang
National Chung Hsing University, Taiwan

Email: davidw@dragon.nchu.edu.tw

Abstract: Stem cells are found in multi-cellular organisms, and are biological undifferentiated cells which
can differentiate into specialized cells to divide and produce more stem cells through mitosis. In adult
organisms, stem cells and progenitor cells act as a repair system for the body replenish adult tissues. We
select to carry on the experiments with adipose-derived stromal/stem cells (ADSCs), because the obtaining
on clinic is easy; the chance of surgery complication is low; the patient acceptance is high; the cultured cell
number is in a large quantity; and the proliferative generation is stable. Burn injury has been shown to bring
out the neuropathic pain in general cases, and it is hard to cure. The present clinical medicine is with low
efficacy, and is often accompanied obvious side effects. The management of neuropathic pain after burn
injury is a critical issue. We found that the over-inflammation and the neuron apoptosis in spinal cord ventral
horn in burn damaged rat. ADSCs can be applied to diminish inflammation, decrease neuropathic pain and
reduce neuron apoptosis. Following, we will move to treat the difficult wound (high glucose conditions).
During normal wound healing, various kinds of cells are recruited to the wound by cytokines released from
the injury area. The prolong inflammation and the poor circulating/resident cell migration impaired the
diabetic wound healing. The elevated TNF-o expression decreases fibroblast proliferation and increases
apoptosis of fibroblast. The local injection around the wound with Kkeratinocyte-secreted cutaneous T-cell
attracting chemokine (CTACK) is shown to improve wound healing by recruiting circulating cells. In our
clinical preliminary data, the increased TNF-a expression with the decreased CTACK expression was noted
in diabetic wound fluids compared with the normal wound fluids. This will be a worth topic to discuss the
relationships between ADSCs and the wound repair.

Keywords: wound injury, adipose-derived stromal/stem cells, TNF-cutaneous T-cell attracting chemokine

EFFECTIVE BONE REGENERATION TREATMENT OF LOW-LEVEL
LASER

® Tran Hong Duyen Trinh, ® Minh Thai Tran, ® Thi Ngoc Dung Tran, @ Van To Ni Phan,
@ Tran Tam Anh Pham

® Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
@ Waseda University, Japan

Email: tt_hd2005@hcmut.edu.vn

Abstract: The aim of this experimental study was to evaluate if the effect simultaneously wavelengths of
780 nm and 940 nm enhances bone regeneration of the broken bone. Experiments on pets: 14 dogs, they
were randomly divided into 2 groups: group | (low-level laser therapy) and group Il (control). The results
showed that dogs in group | had better bone regeneration and bone marrow formation than the control group.
Then, we treated 25 patients with different fracture levels. They agreed to enjoy our method. After treatment,
the fracture is no longer visible on X-ray film. The majority of patients after treatment only feel no pain or
mild pain. This suggests that osteoblasts are positively affected when projected by low-level laser. It is very
practical for the treatment of older patients because osteoblasts grow slowly than osteoclast.

Keywords: bone regeneration, osteoblast, low-level laser
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SIMULATE THE INTERACTION OF BENIGN PROSTATIC
HYPERTROPHY TO THE URETHRA, BLADDER BOTTOM AND VAS
DEFERENS

Anh Tu Tran, Thi Ngoc Dung Tran, Tuong Long Nguyen
Ho Chi Minh City University of Technology — VNU-HCM, Vietham

Email: tranatu@hcmut.edu.vn

Abstract: Benign prostatic hypertrophy in men when they are older has been a very common problem not
only in Vietnam but also a worldwide problem. Benign prostatic hypertrophy causes difficulties in patients'
daily activities such as urinary obstruction and irritation. The aim of this study is to investigate benign
prostatic hypertrophy that interacts with the urethra, bladder bottom and vas deferens by finite element
method, with ANSYS program. The simulation results show the displacement and distortion of the urethra
when being blocked by the leaves of the prostate in the five calculated cases. In addition, the results of
studies on the interaction process between the prostate gland and the bladder can help scientists build a
theoretical basis for inflammation of the bottom or neck of the bladder. Furthermore, the problem of flow in
the urinary tract segment experiencing the deformation caused by benign prostatic hypertrophy is also
studied in this paper, to explain symptoms of weak urine and several time urination.

Keywords: benign prostatic hyperplasia (BPH), urethra, bladder bottom, vas deferens, finite element
method (FEM)

IN SILICO ASSESSMENT OF THE IMPEDANCE PARAMETERS OF
TISSUE USING A 3-D FINITE ELEMENT MODEL TO DETECT BREAST
CANCER

Thuy Nguyen Nhu Son, Linh Huynh Quang, Tram Tran Thi Ngoc
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: nnsthuy@hcmut.edu.vn

Abstract: The early diagnosis benefits the greater efficiency of the curing of breast cancer. One of the
modalities for detection of abnormal tissue in present days is electrical impedance myography (EIM). EIM is
a non-invasive electrophysiological technique, using high frequency, low-intensity electrical current to
derive voltage at the positions of sense electrodes. A Comsol Multiphysics-based finite element model was
carried out in order to build 3D model of breast tissue for computational simulation of mentioned technique.
EIM parameters of breast tissue involving resistance, reactance, phase angle in case of malignant tissue were
calculated and compared with parameters of normal tissue. The results of the study showed some remarkable
effects of tumor sizes, tumor positions and electrode positions on the EIM parameters, which can be
considered for potential early detection.

Keywords: finite element model, electrical impedance myography, breast cancer
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QUANTITATIVE OCT ANGIOGRAPHY OF RETINA VESSEL DENSITY
FOR EARLY GLAUCOMA DIAGNOSIS
@ Nhat Tan Le, ® Tan Thi Pham, ® Thanh Hoan Ngo

@ Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
@ International University - VNU-HCM, Vietnam

Email: ptthi@hcmut.edu.vn

Abstract: Glaucoma is one of the leading causes for irreversible blindness worldwide. Most of the glaucoma
patients experience open-angle glaucoma (OAG), whose progression of the disease over a longer period and
clear signs are opportunities for early diagnosis and treatment. OCTA is a promising non-invasive eye
imaging diagnostic tool developed recently. The ability to identify microvascular in the retina and the
choroid, shape and size of the optic disc area, especially the FAZ area (Fovea Avascular Zone), ...provides
information about structures to help ophthalmology doctor for diagnosing glaucoma, vascular obstruction,
macular degeneration, ... In particular, OCTA's ability to early diagnose open-angle glaucoma is highly
appreciated in some recent studies. Through quantification of vascular density in the regions around the
macula, inside the optic disc or especially the area around the optic disc called peripapillary area shows a
significant decline in vascular density depends on the severity of the disease. Moreover, the division and
calculation of the vascular density of areas in the peripapillary area, it is better to assess the condition of the
disease. These studies have demonstrated the effectiveness of this method compared to previous methods
such as visual field measurements and evaluation of retina nerve fiber thickness on OCT scans. Here, we
design a GUI by MATLAB programming language and use OCTA images scanned peripapillary area as
input. Through image processing algorithms to obtain a color-density map, we calculate the density of areas
of interest. This result will greatly support the early diagnosis of this leading blind disease.

Keywords: OCT, Angiography, Retina Vessel Density Glaucoma
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CONTROLLING ELECTRONIC TRANSPORT PROPERTIES OF
SAWTOOTH PENTA-GRAPHENE NANORIBBONS BY DOPING POSITION

Tien Nguyen Thanh, Thao Pham Thi Bich, Phuc Vo Trung
Can Tho University, Vietnam
Email: nttien@ctu.edu.vn

Abstract: Electronic and transport properties of the doping sawtooth penta-graphene nanoribbons (P-
SPGNRs) at eleven distinct positions are systematically investigated by using the density-functional theory
in combination with the non-equilibrium Green’s function formalism. All samples are optimized using DFT
calculations within the generalized gradient approximation (GGA) of Perdew Burke Ernzerhof (PBE). The
electronic and transport properties such as band structure, density of states, transmission spectrum and Volt-
Ampere characteristics are computed. Our result shows that electronic structures and currents of the studied
samples will be strongly effected by doping position. Specifically, current intensity of P-SPGNRs is more
eight orders comparing to SS-PGRP pristine and 1-V characteristic shows four changing trends. This study
helps guide the selection of 1-V rules in atom-doped penta-graphene nanoribbons.

Keywords: transport properties, penta-graphene nanoribbons, density-functional theory, non-equilibrium
Green’s function

QUANTUM DESIGN FOR PROBING MOLECULAR CHIRALITY
THROUGH ENANTIOMER-SPECIFIC COHERENT PI-ELECTRON
ANGULAR MOMENTUM

Hirobumi Mineo
Ton Duc Thang University, Vietnam
Email: mineo@tdtu.edu.vn

Abstract: Molecular chirality, right-handed or left-handed chiral molecules, is the fundamental concept in
stereochemistry and biochemistry. Biomolecules in nature have specific molecular chirality, e.x., amino
acids have L-enantiomers, and sugars have D-enantiomers, while synthesized chiral molecules have both L-,
D-enantiomers equally, called racemic mixture. Thus, investigation of probing molecular chirality is very
important. The conventional theory of optical activity measurements, circular dichroism (CD) and optical
rotatory dispersion (ORD) spectroscopy are derived in the second-order processes involving electric and
magnetic dipole moments and the signals are very weak. In this talk we present an efficient laser control
scheme for probing the enantiomers of chiral aromatic ring molecules by using two linearly polarized (LP)
intense UV lasers. We utilized dynamic Stark effect (DSE). Two electronic excited states are subject to the
dynamic Stark shift, and the degeneracy induced by two LP intense stationary lasers generates unidirectional
n-electron angular momentum pulse trains, which are specific to molecular chirality. A pair of enantiomers
of phenylalanine, one of the essential amino acids, is considered to demonstrate numerical simulations of
enantiomer-specific coherent angular momentum. Enantiomer-specific coherent magnetic fluxes of a few
tesla order can be generated in several tens femtoseconds.

Keywords: Molecular chirality, pi-electron rotation, dynamic Stark effect, coherent magnetic flux

Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology 137



Ky yéu Hoi nghi Khoa hoc va Cong nghé lan thir 16 HCMUT 15/10/2019

VIBRATIONAL EFFECTS TO UNIDIRECTIONAL PI-ELECTRON
ROTATION IN AN AROMATIC RING MOLECULE WITH LOW-
SYMMETRY

BDung Kiet La, @ Hirobumi Mineo

@ Ho Chi Minh City University of Pedagogy, Vietnam
@ Ton Duc Thang University, Vietnam

Email: mineo@tdtu.edu.vn

Abstract: Recently we proposed a new lasers-control scheme for unidirectional pi-electron rotation in an
aromatic ring molecule with low-symmetry having no degenerate electronic states. In this control scheme we
assumed a fixed nuclei condition, and two relevant excited states subject to dynamic Stark shift using two
linearly polarized UV lasers. Each laser is set to selectively interact with one of the two electronic states, the
lower and higher excited states are shifted up and down with the same detuning, respectively, and two
excited states become degenerate at their midpoint. In this presentation for more realistic numerical
simulation of unidirectional pi-electron rotation, we take into account the nuclear vibrational effect in a
molecular system. The total wave function is separated into electronic and nuclear parts under the B.O.
approximation. The vibrational states in each excited state follow the Franck-Condon principle. It is also
interesting to investigate the interactions between the relevant two electronic states through the vibronic
(non-adiabatic) couplings, and the vibronic couplings through the breakdown of the B.O. approximation can
be estimated at the equilibrium nuclear distance. We demonstrate a result of numerical simulation and
discuss how the nuclear vibrations affect the unidirectional pi-electron rotation.

Keywords: pi-electron rotation, dynamic Stark effect, nuclear vibration, UV laser

FRICTION AND FRICTION HEAT STUDY OF MICRONSCALE
MATERIALS BY PARTICLE COARSE-GRAINING AND SMOOOTHED
PARTICLE HYDRODYNAMICS SIMULATION

Van Sang Le
University of Information Technology — VNU-HCM, Vietnam
Email: levansang82@gmail.com

Abstract: In this work, friction and friction heat of micronscale materials such as iron, alumina, hematite,
silica are investigated by particle coarse-graining and (adaptive) smooothed particle hydrodynamics. Friction
of alumina coatings on relatively sliding iron contacts is also investigated via percentage of covered area and
roughness of covered layer. Properties monitored in the study are friction force, normal force, friction
coefficient, heat generated by friction, and influences of sliding velocity, external applied normal load and
coating on friction.

Keywords: Friction, Heat friction, micronscale materials, particle coarse-graining, SPH simulation
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THEORETICAL EVALUATION OF SINGLE WATER CATALYSIS IN GAS
PHASE REACTIONS
Kaito Takahashi
Institute of Atomic and Molecular Sciences, Taiwan
Email: kt@gate.sinica.edu.tw

Abstract: In atmospheric chemistry, studies have mentioned that possibility of clustering with water
molecules to help enhance the reactivity. In this study, we will theoretically evaluate gas phase reactions
where one can and cannot see enhancement by the addition of single water to the reaction. We will first look
at the H-abstraction reaction of OH radical and alcohols, which was erroneously claimed to show water
enhancement. Here we will show that just using electronic energies can give the wrong information and that
the proper evaluation of the free energy is required. Then we will look at reactions involving Criegee
intermediates, which are important oxidizing agents in the atmosphere. For these species, we saw a large
enhancement in the reaction rate by the participation of a single water molecule. The water molecule acts as
a bridge to connect the two active sites of the reactants.

Keywords: quantum chemistry, free energy, hydrogen bond

BAND GAP ENGINEERING OF SILICENE NANORIBBONS: A STUDY OF
DENSITY FUNCTIONAL TIGHT-BINDING THEORY
Anh Huy Huynh
Can Tho University, Vietnam
Email: hahuy@ctu.edu.vn

Abstract: We investigate the electronic properties of the silicene nanoribbons (SiNRs) with either zigzag
edge (ZSiNRs) or armchair edge (ASiNRs) by using density functional tight-binding theory. We predict that,
ZsiNRs and 3p+2 AsiNRs and have flatband, independent of dimer line. However, the band gap of 3p and
3p+1 AsiNRs increases from 0.25 eV to the maximum value of 0.80 eV when decreasing the number of
dimer lines. Futhermore, pDOS calculation shows that the contribution of only p-orbitals of edge-Si.

Keywords: ZSiNRs, ASiNRs, band gap
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DFT STUDY ON ADSORPTION OF VOLATILE ORGANIC COMPOUNDS
ON SILICENE
@ Trong Lam Pham, @ Van On Vo, ® Van An Dinh

@ Vietnam Japan University — VNU-HN, Vietnam
@ Thu Dau Mot University, Vietnam

Email: dv.an@vju.ac.vn

Abstract: Cancer can be regarded as a rising threat towards modern societies. Detecting cancer at an early
stage significantly improves the curability of the disease; unfortunately, currently available methods for early
diagnosis of cancer are scarce and inefficient. In fact, the concentration of Volatile Organic Compounds
(VOCs) in cancer patients in the breath is different from that in normal people. Therefore, the development
of new sensors that can detect VOCs at the early stage of cancer with low concentrations, is desirable. 2D
materials are expected as attractive materials for these sensors due to their large surface area to volume ratio.
In this work, we investigated the adsorption mechanism of some small-to-medium VOCs on the surface of
silicene by the quantum simulation method. The images of the potential energy surfaces for different
positions of the adsorbate on the silicene surface were explored by Computational DFT-based Nanoscope for
determination of the most stable configurations and diffusion possibilities. The adsorption energy profiles
were calculated by three approximations of van der Waals interation: revPBE-vdW, optPBE-vdW, and vdW-
DF2. It is found that the adsorption energies of the VOCs in question vary in the range of 0.6-1.0 eV, which
indicates that silicene is considerably sensitive with these VOCs. The charge transfer between the substrate
and VOCs was also addressed.

Keywords: Cancer Detection, Volatile Organic Compound, Adsorption, Silicene, Computational Physics

FIRST PRINCIPLES PHONON INVESTIGATION OF H ON PT SURFACES
Thu Hanh Tran
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
Email: thuhanhsp@hcmut.edu.vn

Abstract: Phonon investigation provides useful information for investigating variety of properties of
materials, such as phase transition, thermal and mechanical characters. The phonon frequency and zero point
energy were studied for the adsorption of hydrogen on the different platinum surfaces using the first
principle calculation. Via the DFT calculated information of phonon, the most stable sites of H interaction on
Pt surface have been showed.

Keywords: Computational physics, DFT calculation, phonon frequency, H adsorption
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OXYGEN REDUCTION REACTION ON FEIII-PORPHYRIN
Hoa Phan
University, Vietnam
Email: pthhoaa5ltt@gmail.com

Abstract: Proton exchange membrane fuel cells are considered to be promising clean energy converters, due
to their high efficiency and low emissions. However, improving the slow Kinetics of the oxygen reduction
reaction (ORR) on the cathode to achieve the performance at a practical level is an important task. The ORR
on nitrogen and Fe-based macrocycles have attracted much attention due to their excellent activity and
selectivity. By using density functional theory and Norskov’s thermodynamic model, we study the ORR
activity and mechanism on Felll-porphyrin.

Keywords: Computational Physics, oxygen reduction reaction, Felll-porphyrin

EXTRACTING THE IONIZATION RATE FROM PHOTOELECTRON
MOMENTUM DISTRIBUTION INDUCED BY CIRCULARLY POLARIZED
LASER PULSE

Nguyen Thanh Vinh Pham
Ho Chi Minh City University of Pedagogy, Vietham
Email: vinhpham@hcmup.edu.vn

Abstract: Extracting target structure and dynamics information from high-order harmonic spectra and
photoelectron momentum distributions (PEMDs) generated in the ionization of atoms and molecules by
intense low-frequency laser pulses is one of the fundamental goals of strong-field physics. A powerful
technique of tomographic imaging of molecular orbitals is established in high-order harmonic spectroscopy
[1]. Photoelectron spectroscopy suggests several complementing approaches of two kinds, depending on
whether rescattered or direct photoelectrons perform imaging. Rescattered photoelectrons recollide with the
parent ion before arriving at a detector [2], so their contribution to strong-field PEMDs bears information on
the target collisional properties. One widely used approach in rescattering photoelectron spectroscopy
focuses on the high-energy part of PEMDs dominated by nearly backward rescattered photoelectrons [3].
The contribution of direct photoelectrons to PEMDs contains information on the tunneling ionization process
and, through this, on the ionizing orbital. While in rescattering photoelectron spectroscopy linearly polarized
laser pulses are usually used, to force a photoelectron to return to the parent ion for recollision, for the
observation of direct photoelectrons it is preferable to use circularly polarized pulses to eliminate rescattering
[4] which contaminates tunneling observables. Thus, circular polarization is essential for accurate
measurements of tunneling ionization rates of molecules [5]. In this report, we introduce the possibility to
extract the ionization rates from the PEMDs induced by circularly polarized laser pulse based on the
adiabatic theory [7,8]. The molecular hydrogen ion in different states is used for illustration.

Keywords: Adiabatic theory, ionization rate, photoelectron momentum distribution, circularly polarized
laser
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ERYTHROMYCIN, CETHROMYCIN AND SOLITHROMYCIN DISPLAY
SIMILAR BINDING AFFINITIES TO THE E. COLI’S RIBOSOME: A
MOLECULAR SIMULATION STUDY

@ Hoang Linh Nguyen, ® Hong An Pham, ® Quoc Thai Nguyen, @ Quang Linh Huynh,
@ Suan Li Mai

@ Institute for Computational Science and Technology, Ho Chi Minh City, Vietnam
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Email: linh.nh@icst.org.vn

Abstract: Macrolide antibiotics bind to the exit tunnel of the ribosome and inhibit protein synthesis blocking
its translocation. Thus, antibiotics including the known macrolide Erythromycin (ERY) are active against
bacteria. However, at present, some bacteria show resistance to drugs, which requires the development of
new powerful antibacterial agents. One possible way is to use the ERY structure, but change its side chains,
while the size of the lactone ring can remain unchanged or change. In this work we consider Cethromycin
(CET) and Solithromycin (SOL), which are ketolides with quinolylallyl group at C6 and aminophenyl at C11,
respectively (both of them have the same lactone ring as ERY). Experiments have shown that these ketolides
have improved efficacy against pathogens, but their binding affinity to the E. coli’s ribosome is almost
identical. To clarify this issue, we have studied in detail the binding mechanisms of ERY, CET and SOL
using the docking and molecular dynamic simulations. In agreement with the experiments, we showed that
these compounds have similar binding affinities. Desosamine and lactone ring groups play a critical role in
the binding of ERY to the ribosome. In CET and SOL, the contribution of keto and alkylaryl groups is
balanced by cyclic carbamate. We have demonstrated that increased fluctuations in the ribosomal residues at
the binding site led to an increase in the entropic term in the free binding energy of ERY compared to SOL
and CET. The alkyl-aryl arm of both ketolides strongly interacts with A-752 and U-2609. In addition, the
presence of macrolides in the exit tunnel can alter the conformation of U-2585, which is located in the
peptidyl transferase center, through non-bonded interaction. Therefore, the side chain of ketolides affects not
only the binding site but also other residues possibly leading to a strong effect on the protein synthesis
process. We predict that to combat bacterial mutations, it is necessary either to design a bulk and charged
group as a cladinose, or to use several groups with different signs of charges. This prediction can be used for
the development of new efficient antibiotics.

Keywords: computational physics, antibiotics, molecular simulation

MECHANISM OF OXYGEN REDUCTION REACTION ON DEFECT
TRANSITION METAL DICHALCOGENIDE WTE2
My Na O, Ngoc Son Do
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
Email: mynal707@gmail.com

Abstract: Proton-exchange membrane fuel cells are potential technologies that can replace fossil fuel
combustion engines, but their performance needs to be improved due to the slow rate of oxygen reduction
reaction on the cathode. In this paper, we investigate the mechanism and the reaction rate of the oxygen
reduction reaction on the monolayer of transition metal dichalcogenide WTe2 with a vacancy (WTe2d) as
the cathode catalyst of the fuel cells. By using the density functional theory calculations, we study the
reaction intermediates on the surface of WTe2d. The Gibbs free energy calculations are used to clarify the
thermodynamic properties of the reaction.

Keywords: Computational Physics, Oxygen Reduction Reaction, WTe2, Density Functional Theory
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INFLUENCES OF PHENOL SUBSTITUTION IN LINEAR FE 111 -
PORPHYRIN MONOMER ON MECHANISM AND ACTIVITY OF OXYGEN
REDUCTION REACTION
Nhat Minh Pham, Thi Hong Hoa Phan, Ngoc Son Do
Ho Chi Minh City University of Technology — VNU-HCM, Vietham
Email: 1512015@hcmut.edu.vn

Abstract: The low rate of the oxygen reduction reaction (ORR) on the cathode is one of the most critical
issues for an effective proton exchange membrane fuel cell. The knowledge of the ORR mechanism and
activity on the cathode’ surface is important to improve the rate of the ORR. In this research, we investigate
the mechanism and activity on the catalyst of phenol-substituted linear Felll-porphyrin monomer (FeMOH)
by using the density functional theory in combination with thermodynamics model. The obtained results are
then compared with those of the linear Felll-porphyrin.

Keywords: Computational Physics, Oxygen reduction reaction, Phenol substitution in linear Fe I -
porphyrin monomer

STUDYING ON FAILURE MECHANISM OF 2D GRANULAR COLUMNS:
NUMERICAL EXPERIMENT
Tien Cuong Nguyen
Phenikaa University, Vietham
Email: cuong.nguyentien@phenikaa-uni.edu.vn

Abstract: The failure mechanism of granular columns and the characteristics of this failure flows have been
intersted in researching in recent years. In particular, the experiments in failure mechanism and failure flow
of 2D granular column are not often 2D standard. Therefore, Cuong T. Nguyen et al. (2015) conducted
research this problem based on 2D standard in the laboratory and developed a numerical computation model
using SPH (Smooth Particles Hydrodynamics) method (Cuong T. Nguyen et al., 2017). This model has
proven the reliability by verification of calculation and experimental results. In this paper, the developed
numerical model is used to perform a series of numerical experiments that some are difficult or impossible to
obtain accurate results by physical experiment model to re-examine the previously identified characteristics
and find out the rules more general of this failure flow.

Keywords: Granular Flow, 2D Granular Column, Failure Mechanism, Numerical Experiment,
Characteristics of Flow

Proceedings of the 16th Scientific Conference of Ho Chi Minh City University of Technology 143



Ky yéu Hoi nghi Khoa hoc va Cong nghé lan thir 16 HCMUT 15/10/2019

MELTING OF TWO-DIMENSIONAL SIC

Nguyen Tue Minh Le and Van Hoang Vo
Ho Chi Minh City University of Technology — VNU-HCM, Vietham
Email: vwhoang@hcmut.edu.vn

Abstract: Spontaneous melting of a perfect monolayer honeycomb structure of Silicon Carbide model in 2D
space is studied via molecular dynamics simulation. The model containing 11040 atoms interacted via
Vashishta potential is heated up from 50 K to 4500 K in order to see the evolution of various thermodynamic
guantities, structural characteristics and occurrence of various structural defects. We find that spontaneous
melting of our silicon carbide model in 2D space exhibits a first-order behaviour of the transition from solid
2D silicon carbide sheet into a ring-like and chain-like structure 2D liquid. The occurrence of breaking of
bonds are the first step of the melting process followed by occurrence/growth of various types of
multimembered rings and chains. These defects occur homogeneously throughout the system. The
occurrence of small ratio of Stone—Wales defects during the melting process indicates that the melting
scenario is inconsistent with the classical nucleation theory and the Berezinsky—Kosterlitz—Thouless—
Nelson—Halperin—Young (BKTNHY) one. Spontaneous melting point of our silicon carbide model occurs at
Tm = 4050 K.

Keywords: Melting, Monolayer honeycomb structure, Two-Dimensional SiC

USING RETICULAR CHEMISTRY TO DESIGN NEW ZEOLITIC
IMIDAZOLATE FRAMEWORKS FOR CO; SELECTIVITY

® Hieu Hoang, @ Yoshiyuki Kawazoe, ® Hung Le

@ Center for Innovative Materials and Architectures — VNU-HCM, Vietnam
@ Tohoku University, Japan

Email: Imhung@inomar.edu.vn

Abstract: Using the reticular chemistry designing method, we develop new zeolitic imidazolate framework
(ZIF) structures with new topological categories: pth, pts, and ast. Different metalation is considered with
Ni2*, Cu?*, Mn?*, Co?*, Zn?". Subsequently, density functional theory (DFT) calculations are employed to
verify structural and mechanical stability of each structure. More specifically, ast and pts networks are
unstable because of negative phonon modes. Then, the mechanical stability is examined by analyzing the
elastic tensors (Cij), and we obtain four stable structures: pth-1 (NiMn), pth-2 (NiCo), pth-3 (NiZn), and pth-
6 (Cuzn). From electronic structure analysis, the first two structures are shown to exhibit strong magnetism,
whereas the latter are weakly or non-magnetic. Finally, the uptake of CO; versus N, within pth-1 and pth-3
are estimated by conducting grand canonical Monte Carlo simulations. For both cases, the uptake of CO>
dominantly outreaches that of N at the pressure < 1 bar, which shows a good potential in CO; capture and
selectivity.

Keywords: DFT, ZIF, GCMC
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FIRST-PRINCIPLES THEORETICAL STUDY ON ELECTRONIC
PROPERTIES AND CHEMICAL REACTIONS AT SURFACES AND
INTERFACES

® Thanh Pham, ® Fahdzi Muttagien, ¥ Sasfan Wella,  Septia Putra, @ Ngoc Son Do,
@ Yuji Hamamoto, ® Kouji Inagaki, ) Ikutaro Hamada, ' Yoshitada Morikawa

@) Osaka University, Japan
@ Ho Chi Minh City University of Technology — VNU-HCM, Vietnam

Email: morikawa@prec.eng.osaka-u.ac.jp

Abstract: First-principles electronic structure method is a quite powerful tool to elucidate electronic
properties and chemical reactions at surfaces, interfaces and in solutions at the atomic level. In this talk, |
will discuss topics recently investigated in our group. The first one is on the activation and hydrogenation of
CO, over Cu catalyst. Adsorption and reaction of CO, on solid surfaces are attracting growing interest
because of their importance in industrial, energy and environmental management. We investigated CO.
adsorption, dissociation, and hydrogenation on Cu surfaces using van der Waals density functionals as
implemented in our home made STATE (Simulation tool for Atom TEchnology) program code. As the
second topic, we will discuss the enhancement of NO dissociation by hydrogen bonding on Cu surfaces,
which is very important in the application for automobile emission control. We will discuss origin for the
weakening of N-O bond by hydrogen bonding. Finally, we will discuss the electronic and chemical
properties of graphene-related materials. Graphene is attracting enormous attention due to its outstanding
electrical, mechanical, thermal and chemical properties. Understanding of the interactions of graphene with
other atoms, nano-particles, or molecules is indispensable in order to find novel or improved usage of
graphene in wide range of applications.

Keywords: Nitric Oxide, CO; hydrogenation, Graphene, Density Functional Theory, Computational Physics

INFLUENCE OF THE DYNAMIC CORE-ELECTRON POLARIZATION ON
THE ODD-EVEN HIGH-ORDER HARMONIC GENERATION FROM
POLAR MOLECULES IN LINEARLY POLARIZED LASER FIELDS

Thi Ngoc Loan Pham
Ho Chi Minh City University of Pedagogy, Vietham
Email: loan2vietham@gmail.com

Abstract: High-order harmonic generation (HHG) is a nonlinear effect, which occurs when an intense
ultrashort laser interacts with atoms or molecules [1]. HHG reveals many applications in probing the
structure of matter [2], molecular tomography [3], and generating attosecond pulses [4]. Most of works have
been centered on investigation of HHG from atoms or symmetric molecules, which its spectra contain only
odd harmonics [5]. For polar molecule in linearly polarized laser, the HHG spectra contain both odd and
even harmonics as a consequence of symmetry-breaking of the molecule-field system [6]. In this report, we
study the influence of the dynamic core-electron polarization (DCeP) on the odd-even high-order harmonics
from the polar molecules by directly solving the time-dependent Schrédinger equation in the framework of
single-active-electron model. The results show that the DCeP effect affects noticeably for the odd harmonics
only, but does not change the behavior of even ones. The correlation between the even-to-odd ratio and the
permanent dipole of the polar molecules will be discussed in detail.

Keywords: Computational Physics, ultrashort laser, dynamic core-electron polarization, even harmonics,
even-to-odd ratio
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STRUCTURAL PROPERTIES OF AMORPHOUS GERMANENE-A VIEW
FROM MOLECULAR DYNAMICS SIMULATION

Hoang Giang Nguyen, Van Hoang Vo, Thi Nhu Tranh Duong, Thi Thu Hanh Tran, Thi Thuy Hang
Nguyen, Nhu Ngoc Le

Ho Chi Minh City University of Technology - VNU-HCM, Vietnam
Email: nhgiang@hcmut.edu.vn

Abstract: Germanene, a two- dimensional (2D) honeycomb structure material, has been under an intensive
investigation by both experiments and computer simulations due to its potential applications in
nanotechnology. We have successfully simulated a 2D structure of amorphous germanene using molecular
dynamics simulation. The model contains 6400 atoms and has a fixed length in the z-direction which equals
to the buckling length of 0.7A with the elastic reflection behavior boundary. Our simulations suggest that 2D
amorphous germanene can be synthesized from the liquid state using Stillinger-Weber (SW) potential. Here,
the structural properties of the model are investigated by a combination of radial distribution functions
(RDFs), coordination numbers, ring statistics, interatomic distances, and bond-angle distributions. We also
show the 2D visualization of the atomic configurations.

Keywords: amorphous germanene, molecular dynamics simulation, honeycomb structure

EFFECTS OF ORGANIC MOLECULE ADSORPTION ON ELECTRONIC

PROPERTIES OF MoS2 MONOLAYER

Kim Le Ong,Ngoc Son Do
Ho Chi Minh City University of Technology - VNU-HCM, Vietnam
Email: ongkimle1987@gmail.com

Abstract: The molybdenum disulfide (MoS2) monolayer is a two-dimensional semiconductor of the
transition metal dichalcogenides, which is of great interest in electronic applications. The understanding of
the electronic properties of monolayer MoS2 under the adsorption of organic molecules is important for the
successful applications of MoS2. In this work, by using the density functional theory calculations, we
demonstrate that the electronic properties such as the band gap of the monolayer MoS2 are modified when
the system physically interacts with different organic molecules.

Keywords: Computational Physics, Monolayer MoS2, Density Functional Theory, Electronic Properties,
Organic Molecules
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DENSITY FUNCTIONAL THEORY STUDY ON FORMATIONS OF NO
DIMER AND NO TRIMER ON CU(111)

W Thanh Pham, ¢ Yuji Hamamoto, ® Kouiji Inagaki, ) Ngoc Son Do, ® Ikutaro Hamada,
@ Yoshitada Morikawa

) Osaka University, Japan
@ Ho Chi Minh City University of Technology — VNU-HCM, Vietna

Email: phamngocthanh200893@gmail.com

Abstract: Recently, Shiotari et al experimentally suggested that NO unexpectedly adsorbs in an trimer
configuration on Cu(111) by the scanning tunneling microscopy observations.1 Their finding is then verified
by electron energy loss spectroscopy (EELS) which proposed that NO molecules in NO trimer are inclined
from the surface normal owing to intermolecular interactions of the adsorbates.2 To provide mechanistic
insights into the unusual formation of NO trimer on Cu(111), we herein study the formations of NO dimer
and NO trimer on Cu(111) by mean of a plane-wave pseudopotential density functional theory within vdW-
DF method. We find that the NO monomer preferably adsorbs in an upright configuration at the fcc-hollow
site, whereas all NO molecules of the NO dimer and trimer are in inclined configurations at the neighboring
fce-hollow sites due to short-range attractions between molecules. The NO trimer is always the most stable
among (NO)n (n = 1 — 3) on Cu(111), which is consistent with the experiment.1,2 Vibrational analysis also
reveals that the N-O stretching mode shifts up from 179 meV of NO monomer to 190 meV of NO trimer, and
the latter mode agrees much better with the EELS data (~190 meV). The origin of the unique behavior of NO
on Cu(111) is attributed to enhancements of 2> orbitals couplings when the trimeric adsorption on Cu(111)
takes place.

Keywords: Nitric Oxide Adsorption, Density Functional Theory, Computational Physics.

MOLECULAR-DYNAMICS STUDY ON PRESSURE-INDUCED
STRUCTURAL CHANGES IN AMORPHOUS SILICON

Renji Mukuno,Manabu Ishimarue
Kyushu Institute of Technology, Japan
Email: mukuno.renji7l1@mail.kyutech.jp

Abstract: Amorphous Si possesses the tetrahedrally-coordinated amorphous network at ambient pressure
and exhibits a semiconducting property. On the other hand, the coordination number (CN) increases with
pressure and finally high-density amorphous Si with a metallic property is formed. This structural changes
are known as polyamorphism and examined experimentally and theoretically by radial distribution function
analysis [1,2]. However, there are no detailed structure analysis, such as partial pair-distribution functions
and partial bond-angle distribution functions, and the details of phase transformation have not been clarified
yet. In this study, we examined the structural change of amorphous Si using molecular dynamics study (MD).
Amorphous Si was prepared by melt-quench methods, and then the as-quenched atomic configurations were
pressurized. It was found that the first peak in the pair-distribution function shifts to the longer distance side
with increasing pressure. On the other hands, the second peak split to the peaks of 3.0 and 3.8 A, and
eventually the former peak becomes dominant. The change in the first peak is due to the decrease in bonding
strength per atom with increasing CN, and the change in the second peak is due to the change in bonding
angle to 80° from 109° tetrahedral angle.

Keywords: amorphous Si, phase transformation, molecular dynamics study (MD)
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THE PERTURBATION OF MATERIAL DENSITY IN F(R) MODIFIED
GRAVITY OF POLYNOMIAL EXPONENTIAL FORM
Van On Vo
Thu Dau Mot University, Vietham
Email: vovanon1963@gmail.com

Abstract: In this paper, we investigate the linear perturbation of material density of universe in f(R)
modified gravity of polynomial exponential form on the scale of distance below the cosmic horizon (sub-
horizon). The results show that the model for the evolutionary universe is slightly different from that in the
ACDM standard cosmological model. They can be used to show the difference of this modified gravitational
model with the ACMD standard cosmological model and other cosmological models. We also investigate the
rations P/ @ and Geff/ GN in the model and show that they are within allowable limits of experiments.

Keywords: Computational Physics, The growth index of universe, Polynomial exponential form

ON-SURFACE SYNTHESIS OF ORGANIC MOLECULES ADSORBED
SINGLE ATOMS USING SCANNING TUNNELING MICROSCOPY

Toyo Kazu Yamada
Chiba University, Japan
Email: toyoyamada@faculty.chiba-u.jp

Abstract: Organic molecules have been attracted to provide a variety of properties by inserting desired
species inside a molecule cage. For example, metal-free phthalocyanine (H2Pc) can be magnetized by
inserting magnetic atoms inside, e.g., FePc or MnPc. Such metallization has been done by chemical liquid
methods, while the inserted atom locates always at the center of the Pc.

However, recently, new metallization has been eamined in ultra-high vacuum (UHV) condition. In
this study, we demonstrated on-surface synthesis of Fe-H2Pc complexes using scanning tunneling
microscopy (STM) in UHV at 5 K. An atomically-flat clean Cu(111) substrate was used. Single Pc
molecules and Fe atoms are co-evaporated on the Cu(111) at cryogenic temperature. Using the STM tip, we
succeeded to adsorb the atom at desired atom position inside the Pc molecule. We show unique properties,
such as Kondo peaks, of the UHV-synthesized molecules.

Keywords: Scanning tunneling microscopy, phthalocyanine, atom, organic molecule, manipulation
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VOCs ADSORPTION ON 2D MATERIALS: TOWARDS THE DETECTION
OF LUNG CANCER AT EARLY STAGE
Van An Dinh
University, Vietnam
Email: ivan.sanken@gmail.com

Abstract: Screening tests to detect lung cancer at an early stage is very important for localizing the cancer
cells and significantly improving the possibility of the curability of the disease. Human breath contains
violate organic compounds (VOCs) as clinically useful markers which can be detected by electronic sensors.
The monolayer materials such as MS2 (M=Mo,W, etc) and the two- dimensional (2D) materials such as
graphene, silicene, germanene, etc. are strongly expected to be promising materials for the electronic sensors
in detecting the VOCs because these materials exhibit a very high sensitivity in adsorption of gases.

In this talk, the adsorption mechanism of various VOCs on 2D materials such as MoS2, silicene, graphene,
borophene, germanene by using the quantum simulation method based on Density Functional Theory (DFT)
will be presented. Scanning images of the adsorption possibility are shown for the several types of VOCs in
breath of lung cancer patients on these materials by using Computational DFT-base Nanoscope to determine
the potential energy surfaces, potential adsorption areas and the diffusion path of VOCs on 2D materials.
The adsorption energy is calculated with employing five functionals of van der Waals interaction: vdw-
revPBE, vdw-optPBE, vdw-optB88, vdw-optB86b and DFT-DF2. Charge transfer between 2D materials and
VOC molecules is explored by calculating the Bader charge. The trend of adsorption is evaluated in respect
of the chemical functional group of VOCs.

Keywords: Computational Physics, 2D materials, gas sensors, adsorption, VOCs

CO2 CAPTURE IN METAL ORGANIC FRAMEWORK MIL-88S BY
COMPUTATIONAL METHODS

@ Ngoc Son Do, @ Thi Xuan Huynh Nguyen, ® Xuan Huong Pham, ® Ngoc Thanh Pham,
@ Ngoc Khuong Cat Phan, ® Ho My Phuong Pham

@ Ho Chi Minh City University of Technology - VNU-HCM, Vietnam
@ Quy Nhon University, Vietnam

Email: dnson@hcmut.edu.vn

Abstract: Carbon dioxide (COy) is a main gas causing the greenhouse effect and global warming. Therefore,
the minimization of CO; emissions is an important task. Many studies of CO; capture by using metal organic
frameworks have been performed. MIL-88s has a high flexibility and stability. However, there are no
available works for the study of the CO, capture in MIL-88s. In this work, density functional theory and
grand canonical Monte Carlo simulations were applied to elucidate the CO, adsorption in MIL-88s and
assess the CO; capture ability of MIL88s. More detailed results will be presented at the conference.

Keywords: Computational physics, Density functional theory, Metal organic framework
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MICROSTRUCTURAL PROPERTIES OF LIQUID LEAD SILICATE
UNDER TEMPERATURE

Thanh Dung Tran
Thu Dau Mot University, Vietham
Email: ttdung24@gmail.com

Abstract: The structural properties of liquid lead silicate PbSiO3 are investigated by means of molecular
dynamics simulation using the Born-Mayer pairwise potentials. The simulations were performed on the
systems with up to 5000 particles (1000 Pb, 1000 Si, and 3000 O atoms) prepared at different temperatures
from 750K to 1000K at ambient pressure. The short and intermediate range order in liquid PbSiO3 are
analyzed via pair radial distribution functions (PRDFs), coordination distribution, angular distribution. The
evolution of structure of liquid PbSiO3 was observed and discussed. Calculations show that the size and
shape of SiOx (x=4,5) and PbOy (y = 3, 4,5) units are almost not dependent on temperature. However, the
fraction of PbOy units are slightly dependent on temperature. The intermediate range order is also discussed
in this work.

Keywords: Computational Physics, microstructure, silicate materials, under temperature, molecular
dynamics

MICROSTRUCTURE OF LIQUID LITHIUM SILICATE UNDER PRESSURE

Duc Quynh Truong
University, Vietnam
Email: tdquynhht@gmail.com

Abstract: The microstructural characteristics of liquid lithium silicate (Li.SiOs) are investigated by means of
molecular dynamics simulation using the Born-Mayer pairwise potentials. The simulations were performed
on the systems with up to 2025 atoms (consist of 750 Li, 375 Si, and 1125 O atoms) at 3200K in the 0-30
GPa pressure range. The microstructure of liquid Li.SiOs are analyzed via pair radial distribution functions
(PRDFs), coordination distribution, angular distribution. The results shown, the structure of the liquid
lithium silicate consist the basic structural units TO4 (T= Li, Si) at ambiet pressure and this units decrease as
the pressure increases. Besides, the shape and size of the basic structural units are slightly dependent on
pressure. Calculations also show that calculated data agree well with the experimental ones.

Keywords: Computational Physics, microstructure, silicate materials, under temperature, molecular
dynamics
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SAMPLING THE FOLDING TRANSITION STATE ENSEMBLE IN A TUBE-
LIKE MODEL OF PROTEIN
Ba Hung Nguyen
VietNam Military Medical University, Vietham
Email: hungnb@vmmu.edu.vn

Abstract: We used the tube model with Go-like potential for native contacts to study the folding transition
of a designed three-helix bundle and a designed protein G-like structure. It is shown that both proteins in this
model are two-state folders with a cooperative folding transition coincided with the collapse transition. We
defined the transition states as protein conformations in a small region around the saddle point on a free
energy surface with the energy and the conformational root mean square deviation (rmsd) from the native
state as the coordinates. The transition state region on the free energy surface then was sampled by using
umbrella sampling technique. We show that the transition state ensemble is broad consisting of different
conformations that have different folded and unfolded elements.

Keywords: Computational Physics, Go-like potential, tube model

VIBRATION EFFECT ON THE EXTRACTED MOLECULAR STRUCTURE
FROM LASER-INDUCED ELECTRON DIFFRACTION
Thi Hien Nguyen
Tay Nguyen University, Vietham
Email: nthien@ttn.edu.vn

Abstract: It is well-known that the laser-induced electron diffraction (LIED) contains molecular structural
information which can be extracted with a spatial resolution of angstrém and time resolution of few
femtoseconds [1, 2]. The retrieval is based on the quantitative rescattering method (QRS) allowing the LIED
signal to be split into two components [3], one of which is a laser-free differential cross section (DCS)
containing molecular structure. The method based on fitting the experimental DCS extracted from the LIED
spectra to the theoretical DCS calculated with assumed initial structure parameters then allows one to reveal
the real molecular structures. The theoretical DCS of molecules is treated within the independent atoms
model (IAM) [1, 4] or the more advanced model based on the multiple scattering theory (MS) [2, 5].

In this report, we talk about how to consider the molecular vibration effect to the MS model and examine this
effect of molecular vibrations on the DCS by comparing the oscillation component with the component of
the MS second order describing the interference of the scattering waves. We perform an application of the
developed theory for some diatomic molecules.

Keywords: electron induced diffraction spectra, molecular vibration effect, laser-induced electron
diffraction
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THE INTERACTION OF DERIVATIVES OF BEXAROTENE WITH MULTI-
TARGET FOR ALZHEIMER'S DISEASE

Nguyen Quoc Thai®, Huynh Quang Linh®, Nguyen Hoang Linh®
WDong Thap University
@Ho Chi Minh City University of Technology - VNU-HCM
®nstitute of Computer Science and Technology - HCMC

Abstract: In 2012, Cramer et al. reported that bexarotene shows a great efficacy in reducing amyloid beta
plaques in mice models of Alzheimer’s disease (AD) but many later studies have shown that bexarotene
cannot clear amyloid aggregates due to their weak interaction using in silico and in vitro experiments. For
improving mentioned feature of bexarotene, we screened to obtain fifteen compounds in Binding BD having
similarity at least 81% of chemical and structural with bexarotene and calculated using the steered molecular
dynamics (SMD) either the rupture force Fmax in the force-extension/time profile or the non-equilibrium
work, Wpull, of derivatives of bexarotene for three targets (amyloid beta fibril, peroxisome proliferator-
activated receptor gamma (PPARY), retinoic X receptor alpha (RXRa). The results showed that Wpull of
derivatives of bexarotene for PPARy, RXRa targets is larger than AP target in comparison with bexarotene;
meanwhile for AP target, Wpull of derivatives of bexarotene is not significantly larger than Wpull of
bexarotene. With further investigations mentioned derivatives of bexarotene could be considered as potential
candidates for clearing amyloid aggregates.
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EVALUATING ON FLOODING AREA AND TIDAL BEACH CHANGE IN
QUANG NINH COASTAL ZONE DUE TO SEA LEVEL RISE

@ Van Manh Dinh, ® Thu Ha Tran, ® Manh Chien Truong

@ Institute of Mechanics - VAST, Vietnam
@ Quang Ninh Environment and Natural Resource Department, Vietnam

Email: dinhvanmanh@gmail.com

Abstract: The sea level rise (one of main consequences of the Climate change) can cause many negative
effects, such as flooding, saline intrusion, beach erosion ..., on coastal zones. In order to have reasonable
measures and policies to utilize efficiently and exploit sustainably coastal zones, it is necessary to predict
well changes in hydrodynamics and environment there.

Quang Ninh, located in the east — north part of Vietnam, is one of the vulnerable coastal provinces under the
heavy affects due to the sea level rise. In this study, the changes of flooded areas and tidal beaches due to the
sea level rise are evaluated on the basis of the climate change scenarios (CP4.5, RCP8.5) in the period from
2020 to 2100, by using the numerical modelling. The changes of flooded area and tidal beach in Quang Ninh
coastal zone are considered not only statically by changing of water sea levels but also due to changing of the
tidal range in this area. The calculated results point out that districts under the most affect of the sea level rise
are Mong Cai, Hai Ha ...

Keywords: Sea level rise, tidal beach, numerical model

SOME STATISTICAL TECHNIQUES APPLIED TO ENGINEERING
MECHANICS PROBLEMS

Tham Hong Duong
Saigon Technology University, Vietham
Email: tham.duonghong@stu.edu.vn

Abstract: This article deals with numerical techniques popularly used in Engineering. Variables or
parameters in Problems of Engineering Mechanics always face set of data: a) of materials (with technical
specification); b) of analysing model using specific software; ¢) of measurement using variety of devices and
approaches; and d) of the technology process of manufacture (outcome). An engineering object to be studied
has k variables and each variable has m values or level of status, it will need m”k cases to be solved. This
results in a too large number of test cases to be solved for the problem and target objective(s). A Taguchi
Method will be applied for finding solution in which much less effort of computation is paid and other
different conditions of noise could be taken into account. Besides, other statistical tools have also proved to
be useful in quantifying uncertainties in engineering problems, both in aleatory (nature) and epistemic
(knowledge and measurement) categories. A typical example of engineering problem is chosen to study
using above-mentioned Taguchi method and statistical tools. This method is very useful for design of
experiments, both in traditional laboratory and computer modeling laboratory and it can used to optimize the
set of input data for obtaining the best results of outcome product.

Keywords: Taguchi method, orthogonal matrices, noise, degree of freedom, ANOVA
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ASYMPTOTIC SINGULAR BEHAVIOR OF PLANE STRAIN SOLUTIONS
FOR THE DOUBLE SHEARING MODEL IN THE VICINITY OF
FRICTIONAL INTERFACES

Sergei Alexandrov
University, Russia
Email: sergei_alexandrov@spartak.ru

Abstract: Frictional interfaces are a souse of singular solutions in quasi-static flow of rigid plastic solids. In
the case of hyperbolic systems of equations comprising the yield criterion, flow rule and equilibrium
equations, singular solutions appear if an envelope of characteristics coincides with the friction surface. The
singularity in solution behavior can be used for developing a new method of predicting the evolution of
material properties in a narrow layer of intensive plastic deformation. Such layers are often generated in
experiments and industrial processes. Application of the method is restricted by the lack of numerical
solutions that are capable of describing the singular nature of the exact solutions. Presumably, an efficient
numerical method to deal with singular solutions should be based on the theory of characteristics. In order to
develop such a method, it is necessary to derive the exact asymptotic representation of solutions in the
vicinity of singular surfaces in characteristic coordinates. The present paper provides such a representation
for planar flow of materials obeying the double shearing model.

Keywords: friction, singularity, double-shearing model, planar flow

LARGE DEFLECTION OF CANTILEVER FUNCTIONALLY GRADED
SANDWICH BEAMS UNDER END FORCES BASED ON A TOTAL
LAGRANGE FORMULATION
@ Thi Thu Hoai Bui, @ Thi An Ninh Vu, @ Dinh Kien Nguyen

@ Institute of Mechanics - VAST, Vietnam
@ University of Transport and Communications, Vietnam

Email: ndkien@imech.vast.vn

Abstract: A two-node beam element for studying large deflection of cantilever functionally graded
sandwich (FGSW) beams under end forces is formulated in the context of total Lagrange formulation. The
beams consist of three layers, a homogeneous core and two functionally graded layers with material
properties varying in the thickness direction by a power gradation law. Linear functions are adopted to
interpolate the displacement field and reduced integral technique is applied to evaluate the element tangent
stiffness matrix to avoid the shear locking. Newton-Raphson based iterative algorithm is employed in
combination with arc-length control method to compute equilibrium paths of the beams. Numerical
investigations are carried out for two cases of external load, a transverse point load and a moment, to show
the accuracy of the element and to illustrate the effects of material inhomogeneity and the layer thickness
ratio on the large deflection behavior of the beams.

Keywords: Cantilever FGSW beam, large deflection, total Lagrange formulation, nonlinear beam element
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DEVELOPMENT OF WIRE SUSPENDED ROBOT SYSTEM (ARANEUS 2.0)
FOR BRIDGE INSPECTION
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Abstract: This study addresses the development of a robot for inspection of old bridges. By suspending the
robot with a wire and controlling the wire length, the movement of the robot is realized. An inspection
method using an unmanned aerial vehicle (UAV) has been proposed. Compared to the method using an
unmanned aerial vehicle, the wire-suspended robot system has the advantage of insensitivity to wind and
ability to carry heavy equipments.The robot mounts a high-definition camera and aims to detect cracks on
the concrete surface of the bridge using this camera. This makes it possible to install a high-definition
camera and a cleaning function to find cracks that are difficult to detect due to dirt. Construction of
developed robot system is introduced in this article.

Keywords: Wire-driven robot, Bridge inspection system, Robotics

THE MESHFREE RADIAL POINT INTERPOLATION METHOD FOR
BUCKLING ANALYSIS OF STIFFENED PLATES BASED ON REFINED
PLATE THEORY
Tich Thien Truong, Vuong Tri Nguyen
Ho Chi Minh City University of Technology — VNU-HCM, Vietham
Email: tttruong@hcmut.edu.vn

Abstract: The buckling analysis of stiffened plates by the meshfree radial point interpolation method is
investigated. Most of the meshfree methods require background cells during numerical integration that is not
suitable for the principle of the meshfree method. In this work, the Cartesian Transformation Method-CTM
integration scheme was combined with the existing meshfree method to develop a new approach in which
the background cell is removed during numerical integration, which results in the applicability of the method
is improved. In present work, the approach is applied to the buckling analysis of composite stiffened plates
using the refined plate theory. Various numerical examples were considered to demonstrate the applicability
and accuracy of the proposed method.

Keywords: meshfree, improved Radial Point Interpolation Method, Cartesian Transformation method,
refined plate theory, aminated composite plates, buckling
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ANALYSIS OF CONCRETE BEAM UNDER BENDING BY QUASI-STATIC
LOADING AND DYNAMIC LOADING
Van Be Thanh Tran, Ngoc Minh Nguyen, Thanh Nha Nguyen, Tich Thien Truong
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Abstract: Structural design in practice is usually conducted with the assumption of quasi-static load, in
which the inertial effect is omitted. The dynamic loading capacity is predicted by the static loading capacity
and a safety factor. The assumption of quasi-static load is only valid if the loading process is slow, which is
not appropriate in some practical cases, for example impact. In order to provide better view on this issue, the
present work investigates the behavior of a simply supported beam under bending in two cases: a) quasi-
static load and b) dynamic load. Differences between the two cases are demonstrated and analyzed by the
loading capacity and the damage of the beam.

Keywords: plain concrete beam, impact, loading rates, damage modeling, finite element analysis

STRUCTURAL ANALYSIS FOR TUBULAR TOWERS OF HORIZONTAL
AXIS WIND TURBINE
Tam Anh Do, Hieu Khanh Ngo, Nha Thanh Nguyen
Ho Chi Minh City University of Technology — VNU-HCM, Vietnam
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Abstract: Nowadays, green energy is undergoing a revolution and wind power plays an important role in in
this field because of it numerous benefits. To convert wind energy into electrical power, horizontal axis wind
turbine (HAWT) is widely used. Wind tower has vertical structure, and mounts all components of the wind
turbine on top such as rotor, nacelle and drive train components which can have significant effect on the
efficient operation of a HAWT. In this study, the finite element analysis (FEA) is applied to analyze the
behavior of tubular tower structure of the 5SMW HAWT tower from National Renew Energy Laboratory
(NREL). Several structural problems are performed including static, dynamic and buckling analyses. The
numerical results are validated with FEA report from NREL. Finally, as a result, a general procedure for this
typical structure is applied for tower structure of DeVie HAWT 100kW project at our laboratory.

Keywords: Wind turbine tower, finite element analysis, static analysis, buckling analysis, modal analysis
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OPTIMIZATION OF LONG RANGE TRAJECTORY FOR A UNPOWERED
FLIGHT VEHICLE
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Abstract: The report presents an optimization problem for long-range trajectory for unpowered controlled
flight vehicle. The set problem is solved by gradient method using numerical simulation tools. The optimal
long-range trajectory is selected from the trajectories created by the different sets of predetermined normal g-
load factors as variables.

Keywords: long-range trajectory, maximum range, normal load factor, simulation

ON THE AERODYNAMIC INTERACTIONS ANALYSIS BETWEEN THE
MAIN ROTOR AND THE HELICOPTER FUSELAGE
Thanh Dong Pham
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Abstract: This paper develops a numerical method that is capable of analyzing the aerodynamic
characteristic of the helicopter main rotor in considering the influence of fuselage. The method is based on
an unsteady nonlinear vortex-lattice method that can be used to simulate the interactions among the
helicopter components efficiently. To clarify the effect of the main rotor-fuselage interaction, the
aerodynamic characteristics of the main rotor in consider the influence of fuselage is determined along with
those of the c