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“miniUSsu EEC 1Julunowoo 1wnudnnssus:ITudIASEgAdNIAN:IUSON

(Eastern Economic Corridor of Innovation, EECi) Agsulanulonno”

Ay gyUszann 2560 s Bumaauazdmounanuinssunnuiesmsvaangutimineg tnglinnudengy
Tumsiiiunsiouasiaumufienwssunuiiimiamalulad (Technology Roadmap, TRM) Audinaluladlans
uazTanuuiani 9 2560-2564 Snits aamy. SeldSuneumnenniguialifdusulunisiadunuinnssussdonasugio
aangiusan (Eastern Economic Corridor of Innovation, EECI) saufuniiganunusing lunisininenmansinalulad
wazwinnssu () neensyaudnanuaisalunsuisiuresussmataziannaunmiinvasssv Wumaaslddnanm
filetndlsilearmansenuludauninuaziinuselomigaganeyUssime
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vasesrnsludsuiusine duoluil

Wwuwatruaunumvesnwadldmnzausoli wiandsd
unumludianisla

A3.613 wuzd111 “UnuInvedunagniuualiudn
mu"’a’mqﬂismﬁsuaqmﬁm‘?qaqﬁm Ao nMsduniaeidesiu
Tavizuas TaquosUsvina SsasBaunumillsitu dumihiuas
wunuanansafmuaeld Tasyaansiemdetauiuiteli
ynAuiidiuiin swisesssyldhavdueunanuoylsliundeey
KanuEoasmansnUlsntu nsuennmsdmeUHaY
TugUunaadunnis suluy v3ednidng uaidiedisnig
nansultfimaulUldeld dadunuienn”

“wuANIIgNANNSSUA Tnswanduouuin Snanlkey
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“ Sumaiiuinmsiinszsimagey dadunisliuinisma
welulad¥an Srannsoasislffugauddumnfazannsold
Wuntheaflesudausiesnisvesnirenavinssulsl wagld
anufesnsiiduimdnlunistuindeuntsiseuasiaun
fgunadesnmaiuuunlturesnuidoiauanssnugs dafu
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wazensAEnsNITIvBLazUinnsIuveIUsTIAn ezl
anutuudauazdadu as.f3ndaasy

“Snunumitddlduiiufe Wumadesanunsaadns
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famannuaennn WumeidesRainnisazsluiBedanay
ylvidaian”

“Youdeeadumadie TunEeunuiiuuin Jesranug
uaziiefereviluiazsussng uuSsosnnitusumarham
unummifivesiales wardaieunanueenineg sy UL
Feawiiliauinauenasdnsfunasuuassandumamniy
AnuselomilundnnunTlafitinaneusuangilasuusslov
MNNANUVBAUT
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AAnoulsuigna:ynsAmansns3duna:udnnssuyoous:IinA

WU IaNTsuNININgUasd (demand side) enaulanguseing

igfuardniRuiioysannislusdsy

P a4 Ao o
B luUNEoNd ARy

UL IEwmALlUlag MUz as

PrenIsHaLILIINTSLLar T Teagadussuy

15U YHYRIEN Ul UL TITULATUINNTTULMYIRA (3u.)

1915398LATUINNTTUTINEINSTULAADY Thailand 4.0 1ie*

aany. 1Fuseunaneliiidausaulunsiadavauianseu
szilgarsugnananziueen (EECH) sauiunidisauiusiing
viufianudaiuegslslulsziuil

A7.M3na1971 “suilaAsugianiangiusen (Eastern
Economic Corridor, EEC) Lﬂuﬂ'ﬁm%'smmmw%amS‘aaamuﬁ
syuuvudl Wedlvyl wasusepdladmiumsaslugranvinssulyl
o gunsaldnluiiBuasueud o1naeu Uleswediaseiliomn
Adhusinsredunnden uinnssuenns Advia Wy Taeniag
Tigpannssumanitsensedugnamnssulnglidyar st
iieUsmAlneagldfuandudnnglduiunans”

“ynnuy EEC iuldmies wainnssussdoaasugia
MAngTUeen (Eastern Economic Corridor of Innovation, EECi)
AFeuldiuliuns luaadugaiageivieliinamudagule
Ifietuinassnasuvielsl fidu unumves EEG Aedfasadng
mmideslosuazadeszuvinauinnssuiiaysal ame. dos
AT EEC avsiiviosuuRnisenuluu desdanusosls
fidermglundazaniinegliduinndaiamitsanule
viousiuigrudeyaauitosdluvhanlugaamnssy Guvdnil

aglfatvayuanamnssulualle”
anamnssulngadsusudalvidennsaasivanannssy 4.0

wioli uazanavnssulafianunsadigananunssu 4.0 1657
N31QAEMNTINBY
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ATUNITUINTFIUVRIUTENA
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wazdaiunpsgrundninamingssdeuiazanasnsiiieai
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WWeados loun

- datunnasimewiend () Swhirimunasgy
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fla Trust Vilawalany

Ao Positive thinking AAUN

=

Z DO MUOQO -

fila Occasional adjustment Usnwmi3e Manutrladenuuaziu

[

fia Recognition gausULUNaTINULAZAY

fia Motive mind set ANALARNA

4) A1TUINITUAUAIN (Quality Management)
ATBUARNNITTUTOIANANTAYRIUURNT (laboratory
accreditation) La¥nN155UTITEUULATNARALI (system &
product certification) wtheuiliAsidos léun d1iinay
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WALDIMTUNIYA

“Uspinalneillassaiefiugiumenaininasy uidsin
AusEioserneiu Sedinsieuslmhenumenivnusuiy
Ingldvan 3 M 1aun 1) Mutual Interest fie Spnuaulasiuiu
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“Frogrsmmvhausiuduiiiudusussss oun sl
Uimsinunegdey/deuiisusuuingiavensenyidivenmans
wazmalulad (MOST (Ministry of Science and Technology)
One Stop Service) ilosnnsgnsIdmenmansivanevtagy
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mhsaulunsensrriauswiu Sdwanedeaiu dua
Usglomisauiu Adugaudsuiiinadla msuviieusiaiu
Favinlsfiiunsvinauvesaud uwagilenalduaniud ou
Uszaumsaliu gunsuusmsianunsamdeyaandiulesiien
(onestop.most.go.th) Ssazmnsinidamaliinanufionela
lun3suusnis” as.Asnam

“TOP FORM” USrurlumisniioiud as.c1s whnfowdnoiuiduina

fia Openness WawWe Aselunsean

Ao Forgiveness & Friendship 33nTWaseuasiinnnuiuiins
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Interview

“If EEC is the whole egg, the Eastern Economic Corridor

of Innovation (EECi) is the egg yolk”

TEC successfully delivered outputs which meet the needs of the users. This is due to the fact that

M expertise and resources were directed towards the focused areas according to MTEC Technology Roadmap
2017-2021. Besides, MTEC is tasked by the government to be one of the founding signatories of the Eastern Economic
Corridor of Innovation (EECi) with alliances. The mission is to sharpen the country’s competitive edge and to improve
the quality of lives of its citizens through science, technology and innovation. The question is how could MTEC utilizes

its potential to create positive impacts to achieve maximum benefits to the country?
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Dr. Damri Sukhotanang, Chairman of MTEC Executive Board,
who has long been working closely with MTEC expresses
his view and offer valuable suggestions to organizational

operations.

MTEC should define its role and set its strategic direction

Dr. Sukhotanang advised that the core mission of
MTEC is defined by organization objective. MTEC must
adhere to the core mission of being a national research
center for materials technology. Roles and plans of the
organization should be discussed by all employees.
The research works set to be delivered to the society
must be determined. These works must generate higher
impacts. Even though the research works are delivered
in form of papers, prototypes and patents, there must
be a way to turn the works into real-world applications.
This is a difficult task.

Thailand 4.0 industry due to global competition”

of industrial output with large market share to enter

“Analytical testing services provided by MTEC
could also be the channel to capture industrial needs.
These needs form the basis for priority research areas.
The government would like to see research undertaken
move toward high-quality, high-impact one. To achieve
sustainable business practices, MTEC needs to define
its mission to align with the policy and strategic direction
of research and innovation of the country.” Dr. Sukhotanang
added.

“Another and equally important mission is that MTEC
must be able to build knowledge and develop understanding
on materials technology to R&D personnel within Thailand
to strengthen their capability. However, ‘materials’ covers
a broad range of disciplines and applications. MTEC has to

prioritize research areas and focus on them.”

“The strength of MTEC is that a lot of researchers
were awarded scholarships to study abroad. They have
accumulated knowledge and established both domestic
and international networks. | would like to see MTEC fulfill
its mission and systematically deliver the works which
could enhance an institution’s visibility and public profile.
The positive feedback from beneficiaries will affect the

employees’ sense of pride.”

“I think there is a need for industry with large volume

Annual Report 2017
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Policy and strategic direction of research and innovation

of Thailand

NSTDA is tasked by the government to be one of the
founding signatories of the Eastern Economic Corridor
of Innovation (EECi) with alliances. What is your opinion
on this?

Dr. Sukhotanang stated that “the Eastern Economic
Corridor (EEC) involves the preparation of infrastructure,
logistics system, and new cities to motivate potential investors
to invest in new industries which include automation and
robotics, aviation, environmental friendly petrochemicals
and chemicals, food innovation, and digital technology
in a hope that the investment in these new industries
would help alleviate the Thai industry as a whole.
This could help Thailand to escape the middle income trap.”

“If EEC is the whole egg, the Eastern Economic
Corridor of Innovation (EEC) is the egg yolk which attracts
the potential investors. The role of EECi is to bridge and
build the innovation ecosystem. NSTDA has to identify the
needs for laboratories to be established, the knowledge
and experts whose consultancy are needed. NSTDA should
also provide a database of R&D workforce who could serve
the industry”, Dr. Sukhotanang suggested. These contribution
could support the growth of the new industries.

How could the Thai industries adjust to Industry 4.0?
Which industry is ready for Industry 4.0 first?

Dr. Sukhotanang expressed his view that “To be ready
for Industry 4.0, the industry will have to think about the
cost effectiveness, volume of outputs, competitors and
the type of products. If the industry is more niche-oriented,

79897UUsE 97T 2560
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it is not necessary to develop into a full-fledged
Industry 4.0. | think there is a need for industry with large
volume of industrial output with large market share to
enter Thailand 4.0 industry due to global competition.
The trend of industrial robots will dominate the global
industry. Artificial Intelligence (Al) and automated
manufacturing system will be introduced. The industries

which fail to adjust to Thailand 4.0 may not survive.”

What should Thailand do about National Quality
Infrastructure (NQI)?

Dr. Sukhotanang explained that national quality
infrastructure consists of the following aspects :

1. Standardization: Determining the rules and
regulations for each area to the relevant organizations:

- Thai Industrial Standards Institute (TISI) publishes
standards which meet the requirements and international
guidelines, and issues product certification. TISI ensures
that measuring instrument and standard certification are
accredited, which include promoting and developing the
country’s standardization system.

- Food and Drug Administration (FDA), develops
and sets rules and regulations for the standard on quality
control, and food safety to be in line with international
standards.

- National Bureau of Agricultural Commodity
and Food Standards (ACFS) publishes standards for
agricultural systems, commodities and food items and
food safety, including promotion of standard compliance

for farms and food establishment.



2. Testing: Ensuring that standards published are
followed. Testing bodies in Thailand are as follows:

- Thailand Automotive Institute (TAI) provides
instrument and testing service for the products in accordance
with industrial standards.

- Electrical and Electronic Products Testing Center
(PTEC) provides testing services of electrical and electronic
products for domestic sale, import and export against
national and international standards. PTEC also provides
calibration services for the electrical and electronics industry.

- Department of Science Service (DSS) offers
laboratory and certification service for the products
compliance with international standards.

- Department of Medical Sciences (DMSC) provides

laboratory services in medical sciences and public health.

3. Metrology: Offering scientific activities related to
standardization and calibration work. Metrology body in
Thailand includes:

- National Institute of Metrology (Thailand) (NIMT)
develops national measurement standard which is
internationally recognized and disseminate the measuring

accuracy within the country.

T = Trust

O - Openness

4. Quality Management: Covering laboratory
accreditation and system & product certification. Quality
management bodies include Thai Industrial Standards
Institute (TISI), Department of Science Service (DSS),
Department of Medical Sciences (DMSC) and National
Bureau of Agricultural Commmodity and Food Standard (ACFS).

Even though, Thailand has adequate infrastructure,
collaboration is unsatisfactory. Organizations under the
Ministry of Science and Technology should work together
under the 3M principles 1) Mutual Interest 2) Mutual
Benefits and 3) Mutual Respect.

“A noted example of the cooperation between MOST
organizations is a one-stop testing and calibration services.
MOST One Stop Service is collaboratively operated by
Department of Science Service, Office of Atoms for Peace,
National Institute of Metrology (Thailand), and National
Science and Technology Development Agency. They have
similar goals and mutual interests. Cooperation provides
chances for experience and knowledge sharing. Clients can
search information needed through onestop.most.go.th
which is faster and leads to their satisfaction in MOST

service”, said by Dr. Sukhotanang.

Work Philosophy “TOP FORM”

P = Positive thinking
F = Forgiveness & Friendship

O = Occasional adjustment
R = Recognition
M = Motive mind set
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Messages from Executive Director
National Metal and Materials Technology Center

Dr. Julathep Kajornchaiyakul

The National Metal and Materials Technology Center
(MTEC) realizes the level of expectation that the Thai
public places on research organizations in terms of R&D
outputs with wide-ranging real-world applications.
This expectation is in line with MTEC’s goal of delivering
R&D-based outputs that generate positive socio-economic
impacts. As such, MTEC defines its research issues to
meet the needs & requirements of the various sectors
of the country.

79897UUsE 97T 2560
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Nevertheless, R&D is only one of the necessary
factors that lead to practical solutions, since there are
several steps in the path of turning R&D outputs into
widely utilized innovations. Examples of these include:
development of economically viable manufacturing
process; manufacturing process & product that comply
with relevant regulations & standards; and appropriate
marketing strategies, which usually rely on the expertise
of industrial entrepreneurs. Without these key factors,
R&D outputs may not take the necessary leap towards
successful applications.



Over the past year, MTEC has directed its course of
action under the “Mission-driven Themes”, aiming to
develop expertise with the ultimate goal of true applicability.
MTEC places emphasis on the process that starts from
project definition through to R&D output utilization,
which requires the art and science of analyzing surrounding
factors in all aspects, be they society, economy,
environment, technology, management, and, in particular,
collaborative connection with various sectors and
stakeholders such as manufacturers, users, and regulatory
and standardization bodies.

The first set of projects launched under MTEC’s
“Mission-driven Themes” Initiative include:

» Material technology & design engineering for the
enhancement of Thailand’s automotive production towards
future trends and requirements

 Food & apparatus for the aging society

» Material technology & engineering to enhance
manufacturing efficiency, quality, and values for agricultural
products: vegetables & fruits, as well as cash crops
such as rubber

» Predictive and design technology for construction
materials and living-space environment

In addition, MTEC also performed other important tasks.
Examples of these include: the development of material
technology infrastructure in partnership with domestic and
international networks to strengthen our knowledge base
and to prepare MTEC for the ever-increasing roles of modem
technologies, such as laser processing and additive
manufacturing; and collaboration with the other NSTDA
national centers under the Integrated Platform Technology
Program, including bio-based materials, high-performance
computing and data analytics. MTEC also employed its
expertise to solve technical problems, improve manufacturing
processes, develop new products, and to increase the quality
of life. The beneficiaries of these R&D outputs ranged from
small- & medium-sized enterprises to large corporations,
government enterprises, the agricultural sector, and
communities. MTEC also served as a source of education
& information for the general public.
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ADU:NSSUNISUSHIS (MTEC Executive Board)

MTEC

Executive Board

Us:swunssums (Chairman of MTEC Executive Board)

1. w3 glustls

ARNUAANTENTIEAANTTU
ATV : GRAMNTTUNITHER

Mr. Damri Sukhotanang
Former Permanent Secretary, Ministry of Industry
Expertise : Manufacturing industry

sooUs:sunNssUNS (Vice Chairman of MTEC Executive Board)

2. WIHIA ASLdmINa

HE1I8NT @INY.
AMILTEIYIEY : STUUUIMIAMATN NSl
ANTUTWITNUNEALDZIAINTTU

Mr. Narong Sirilertworakul

President, NSTDA

Expertise : Quality management system, General management,
Production and engineering management

NSSUNIS (Board Member)

3. Wgunngassy unmue

AANSITENARAN AMEUNNEAIENT THIANTAUINNTING S

Wnhaudaudanszymiaug uilvanuiinsuulumie swgmasnsel aninialve
AT : Aaenssunnuels Aaenssuanuauiloanuinisuulumihednguuse

Professor Emeritus Dr. Charan Mahatumarat

Professor Emeritus, Faculty of Medicine , Chulalongkorn University

Director, Princess Sirindhorn Craniofacial Center, King Chulalongkorn Memorial Hospital of the Thai Red Cross
Expertise : Plastic reconstructive and aesthetic plastic surgery, Craniofacial surgery
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Mr. Boonharn Ou-Udomying
Vice Chairman, Rubber-based Industry Club, The Federation of Thai Industries
Expertise : Environmental management, Tire recycling technique and management, Rubber product process and management
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Mr. Prinya Sainamthip
Managing Director, The Siam Refractories Industry Co., Ltd.
Expertise : Ceramic science and engineering, General management
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Mr. Veerachai Chaochankit

Managing Director, Thonburi Phanich Group, Independent Director of PCSGH,

Advisor, Somboon Advance Technology and Noritake SA Thailand

Expertise : Production and engineering management, Automotive industry and automotive parts,
Agricultural machinery for productivity improvement
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Mr. Santi Maensiri
Dean, Institute of Science, Suranaree University of Technology
Expertise : Nanomaterials

Annual Report 2017

National Metal and Materials Technology Center




ADU:NSSUNISUSKIS (MTEC Executive Board)

10

NssuNs (Board Member)

8. Wgna lansyuy

10.

11.

BTUANTUANASUNAMNTTU NTLNTHYAANNTTU
AITEIYIEY : ENSANARSNITHAIU

Mr. Pasu Loharjun
Director-General, Department of Industrial Promotion, Ministry of Industry
Expertise : Development strategy
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Mrs. Pattama Teanravisitsagool
Deputy Secretary-General, Office of the National Economic and Social Development Board

Expertise : Analysis of economic circumstances and prospects, Strategic planning, Analysis of inequality circumstances,

Organization Management
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Mr. Anan Kaewkumnoed

Director, Economic Sector Budget Preparation Office 2

Expertise : Preparation, review and analysis of annual budget (budget plan and expenditure),
Recommendation of measures and approaches for economic budget allocation,
Planning for the public services and standardization of its cost
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Mr. Teeradetch Tungsubutra
Chief Operation Officer, Ritta Company Limited
Expertise : Management skills for large organization in business and technology aspects

79897UUsE 97T 2560
gudinaluladlanzuaz iaguveni




MTEC

Executive Board

NSsSUNS (Board Member)

o faa
12, weUs s S955A390T
geruensgudanuiludadunaluladUlasiaiivas fan
AT : NMFHNAUNEIU NFEUIUNTUEN N5LTIURATeN

Mr. Pramoch Rangsunvigit
Director, Center of Excellence on Petrochemical and Materials Technology
Expertise : Energy storage, Separation processes, Catalysis

nssunmshia:iavaums (Board Member and Secretary)
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Mr. Julathep Kajornchaiyakul
Executive Director, National Metal and Materials Technology Center
Expertise : Design and manufacturing technology, Product design and development process,
Research and development management, Technology and innovation management

nssuMsIia:ysosIauIums (Board Member and Assistant Secretary)
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Mrs. Aree Thanaboonsombut
Deputy Executive Director, National Metal and Materials Technology Center
Expertise : Synthesis of piezoelectric and ferroelectric materials, especially the lead-free piezoelectric materials
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Mr. Julathep Kajornchaiyakul
Executive Director

2. 49913 suyaut
JOIEEMINIAUY

Mrs. Aree Thanaboonsombut
Deputy Executive Director

3. wengeal Uszning
TR WIBNIAUY

Mr. Kritsada Prapakorn
Deputy Executive Director

4. UNANMATITIU FuNvA
TR WIBNIAUY

Miss Siriwan Tantawechkij
Deputy Executive Director
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HEMNENTMNEIY
nhedelany
Mrs. Panadda Sheppard

Research Unit Director
Metal Research Unit
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eIy
MigITesng
Miss Duangduen Atong

Research Unit Director
Ceramics Research Unit

. WE38fs ey

eI IMNgIdY
Mo lndiwes
Miss Asira Fuongfuchat

Research Unit Director
Polymers Research Unit

8. et Juniina

10.

HEMNENTIMNEIY
MOIREAFINTINTINTUNNE
Miss Wanida Janvikul

Research Unit Director
Biomedical Engineering Research Unit

- WNAEENY 95al9tNA

HEMENTe IRy
eIy dandmiundanu
Miss Sumittra Charojrochkul

Research Unit Director
Materials for Energy Research Unit
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Mr. Surapich Loykulnant
Research Unit Director
Natural Rubber Focus Unit
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MNEITUAUAMINE DY
Miss Nudjarin Ramungul

Acting Research Unit Director
Environment Research Unit

WeTInA 1A
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Mr. Nirut Naksuk

Acting Research Unit Director

Design and Engineering
Research Unit

WYY NAUUTEAM
Heaensieenila
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Mrs. Yuwanuch Pojprasat

Senior Division Director
General Management Division

14. wgauiln A3guns

15.

16.

Hemnemsieenila

AeAusIiinsEIUTEInALaENRIULATOUNY

Mr. Somnuk Sirisoonthorn
Senior Division Director
International Collaboration and
Networking Development Division

wynues efAvivousna
HemensEhe

PNy SUUsEIN Uagnagns

Mrs. Punyawee Apisitamornkul

Division Director
Planning, Budgeting and Strategy Division

WEgNAU WRateises
e85
fheudmsTassaiaiugunigly
Mr. Supoj Mongkolchaipiriya
Division Director

Internal Infrastructure Management Division

17.

18.

19.

WURYY SUYLALTR
Shumsigmaenisihy
Fhemewnsinalulad

Mr. Buncha Thanaboonsombut

Acting Division Director
Technology Public Relation Division

UNANARILA LInAYNa
Snwinsgeneniseng
dheuimanalulagziuuagativayunside
Miss Sasiwimol Sawetkochakul
Acting Division Director

Platform Technology Management
and Research Support Division

WagAng niulye
Snwinsgdnnenisee
demungsna

Miss Thitiporn Tanunchai

Acting Division Director
Business Development Division
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Goal and Operational Guidelines

The National Metal and Materials Technology Center (MTEC) was established
by the Cabinet Resolution on September 16, 1986 as a project under the Office of the
Permanent-Secretary of the then Ministry of Science and Energy. The main objective
is to support research and development in metals and materials technologies.
In 1991, MTEC became a member of the National Science and Technology

Development Agency (NSTDA), Ministry of Science and Technology.

Vision
The National Metal and Materials Technology Center (MTEC) specializes in materials
technologies and related engineering in collaboration with strategic alliances to propel

vital development of the country.

Mission
To create and enhance capabilities in materials technologies of both government
and private sectors through
Innovative research and development
Technology transfer for practical uses which make great impacts on the country
Human resource development for industry and society

Infrastructure development

MTEC offers a wide range of technical services such as collaborative research, contract
research, consultancy services and human resource development in materials technologies.
We also provide analytical testings and consultation related to manufacturing by experienced
scientists and technicians in a unique analytical laboratory setting which meets international
standards. The services provided also include technology transfer in conjunction with
Technology Licensing Office (TLO) in order to raise the competitiveness of Thailand’s

industries and improve the quality of people’s lives.

79897UUsE 97T 2560
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The core operational guidelines

The National Metal and Materials Technology Center
(MTEC) has operated under the guidance of NSTDA
core missions and the 6™ NSTDA Strategic Plan which
is designed to align with the 20-Year National Strategy,
the 12t National Economic and Social Development Plan
(2017-2021), and the National Materials Technology
Development Policy Framework (2018-2027). The strategic
plans emphasize on the utilization of Science, Technology
and Innovation (STI) for national development and to solve
the country’s problems leading to significant economic
and social impacts as well as stimulating STI investments.

MTEC has positioned itself as a “Solution Provider”
in 2 main areas, Sustainable Materials Solution and
Digital Engineering Solution in order to deliver beneficial
and practical research outcomes for commercial uses in
both industrial and agricultural sectors. Our R&D works
and innovation result from academic excellence and
relevant answers to the needs of target users, sustainably
creating socio-economic impacts. Three major operation
pathways are defined as follows:

1. MTEC Mission-driven Themes

2. Integrated Platform

3. Materials Technology Platform

Technology for Smart Mobility : Emphasizes on the utilization of materials and design engineering
to increase manufacturing process capability in the fields of energy and automotive parts.

Materials Solution for Better Living (Health and Hygiene) : Focuses on the needs of an aging
society in terms of food and hygiene consumables for better quality of life.

- 2 [

Materials and Machinery for Sustainable Agriculture (Food) : Emphasizes on enhancing the
efficiency of state-of-the-art production and maintaining quality of fresh fruits and vegetables.

@

Materials and Machinery for Sustainable Agriculture (non-Food) : Emphasizes on enhancing the
efficiency and sustainability of Thailand’s natural rubber production and local consumption

Materials Solution for Better Living and Security (Construction) : Focuses on enhancing the
capability of materials and management of home and living environment using modeling technology
to assist in designing and customizing materials properties as desired.

@

0

e

Integrated
Platform

Materials
Technology
Platform

MTEC
Mission-driven

Themes

@

Creates knowledge accumulated through basic
research in various fields such as Bio-based
Materials, Sensors, High-performance Computing
and Data Analytics.

Focuses on strengthening capabilities in
materials technology and related engineering
in response to the targeted research themes.

The scopes of the platform include synthesis,
manufacturing process, analytical testing and
engineering design.
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Executive Summary

The National Metal and Materials Technology Center (MTEC) carries out its missions that correspond with the

National Science and Technology Development Agency’s (NSTDA) 6 Strategic Plan (Fiscal Years 2017-2021), and with

Thailand’s National Strategy which emphasizes the application of science, technology, and innovation (STI) towards

national development and for mitigation of key problems. MTEC aims to maintain its technical excellence in fields

that are relevant to users’ requirements, in order to create appreciable economic & social impacts, and to stimulate

STl investment growth in various sectors.

During Fiscal Year 2017, MTEC posted the following key facts and figures:

Human resource

Budget & spending

519 total number of personnel

Management

25

¢ PhD. 137
é MSc. 145
6 BSc. 104

79897UUsE 97T 2560
gudinaluladlanzuas aguyisi

Research
and
Technical
Support

MTEC received a budget of 868.4 million baht,
and had a combined spending of 704.7 million baht
(81% of the budget). MTEC’s operational expenses
amounted to 291.1 million baht (41% of the total
spending), of which research & development expenses
were 107.7 million baht, or 37% of the total operational

expenses.

(Million Baht)
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Research and Development Expenses Fiscal year 2017

Revenue > Expenses Program 40.7

Lab Management
Platform-MTEC

Health and Medical Cluster
Agriculture and Food Clusters
Energy and Environment Cluster
Director Initiative-MTEC

Cross-cutting Technology

| | | | | | | | L (Million Baht)
0 5 10 15 20 25 30 35 40 45

Operational outputs

® Research and development
« 101 articles published in international journals with impact factors (12 of which in journals with impact factors
of 4.0 and above)
« 11 submitted intellectual property applications, comprising 45 patents, 21 petty patents, and 5 trade secrets

-7 commercial/public utilization prototypes

@ Technology Transfer

-9 granted permissions for commercial utilization of MTEC’s intellectual properties

<17 technology transfers to 26 organizations for public benefits

.106 projects from joint research, contract research, consultation, and material testing services, for both private
and public sectors

The combination of the above activities yielded the following results:

- 183.5 million baht of income from MTEC’s capability

. 10,1 16 million baht in economic and social impacts, equivalent to 14.35 times the amount of MTEC’s
total spending

@ Development of national quality management infrastructure
MTEC employed and adapted quality management systems, and participated, along with other organizations,
as a member in drafting several national-level standards, namely:
« Green GDP indicators for the industrial sector
» Technical investigation & analysis on food containers (especially plastic packaging)
« Industrial standards for rubber-based products: 21 standards already in use, and 8 currently being developed

@ Human resource development in material technology
MTEC organized the following skill- & capability-development activities:
« 12 technical conferences
.49 general & specialized seminars & workshops
« 6 science events for children & youth
.28 scholarships at master’s degree level and above
+ 9 human resource development funds for STEM (Science, Technology, Engineering and Mathematics) towards
R&D for the industrial sector
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Mission and
Research Highlights
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MTEC Mission-driven Themes

MTEC Technology Roadmap has been developed
since 2016 by MTEC executives, research unit directors and
principal researchers. Mission-driven themes of 5 focused
areas were developed in order to deliver research works
which generate significant socio-economic impacts.

Throughout the many sessions of brainstorming and
lesson learned from the 2014-2018 RU Roadmap, conclusions
are drawn as follows:

¥ Practical operational plans must align with policy and
strategy frameworks at all levels and must be based on
solid data obtained from market and business research.

¢ Internal and external stakeholders must be engaged
from the beginning in order to cover every important
aspects and to maximize the utilization of research works.

v Sufficient resources relevant to business success must
be provided.

¥ Strategic plan contributors must be fully committed
in terms of the amount of time spent and the quality
of inputs in order to draw up mutual clear-cut conclusion.

Moreover, all sections in the organization must join
forces in order to create operational plans to align with
MTEC mission-driven themes.

The fiscal year 2017 is the year of implementation
of the Roadmap based on the target and result-driven
approaches and supported by the development of relevant
processes and mechanisms in order to create strategic
alignment.

Research and development: research unit personnel
and relevant stakeholders developed large-scale projects

under MTEC mission-driven themes. The projects utilize

Identifying problems
through brainstorming
sessions consisting MTEC
research personnel

Adopting the PDCA
(Plan-Do-Check-Act)
concepts

and align various technologies. Risks and key success
factors affecting the overall project duration were analyzed.
The outcome will be used for planning support and
monitoring mechanisms. Each project is managed by
a theme manager team. The management supporting
systems are in place for the theme managers to achieve
their targets.

Support mechanisms: development of support
mechanisms is based on process-based management
approaches and risk management. In 2017, policy work
initiatives have been introduced across all functions
which include:

- Mission-driven theme management

- Partnership and networking development

- Editorial support to ensure promotional materials
are of high quality

- Facility and scientific equipment management

- Knowledge management which provides the basis
for decision making

- Document management to ensure timely and
accurately preparation of documents

- Long-term specialized skill development plan for
supporting personnel

The above mechanisms are developed so that they
will help propel the business operations of MTEC.

In order to achieve the target set, continuous
monitoring and discussion have been carried out.
Emphasis is placed on supporting the projects showing
promising results. The projects which demonstrate

indications of failure will be put on hold.

Delivering beneficial
works to users
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Research Highlights

Self-starting darrieus wind turbine




Introduction

Energy crisis and global warming have stimulated
an interest in developing renewable energy source for
electricity generation. Thai government itself has issued
a renewable policy and has set a plan to increase wind
power capacity to be 3,002 MW in 2036 while the current
installation is now at 224.47 MW. Different types of wind
turbines (horizontal- and vertical-axis) with different sizes
(large- and small-scale) can be implemented in parallel

to meet the target set.

Objectives

The Darrieus-type wind turbine has a high potential
for electricity generation as its performance is comparable
to that of the conventional, horizontal-axis type. This
turbine, however, has a serious drawback that it cannot
start by itself without an energy input. The objective of

this work is to solve this starting problem.

Scopes of work

The scope of this work is to develop a Darrieus wind
turbine that is able to start at a wind speed of 3 m/s and
delivers 500 W at a wind speed of 8 m/s. This is achieved
by applying two developed technologies: rotor technology
and generator & control system technology.

The new rotor configuration was designed by a
numerical simulation. In addition to that, the aircraft wing
construction technique was employed to fabricate strong

and light rotor blades.

The development of the generator was focused
on the reduction of magnetically induced torque
(commonly known as cogging torque) and this leads to
a smaller resistant torque that the rotor has to overcome.
This reduction process is further performed through the
control system that plays a role in reducing electrical

load at low rotational speeds, resulting in more continuous

acceleration.

Results

The developed turbine has been proved to be
self-starting under fan and field tests at a wind speed of
3.6 m/s. Power measurement at the Promthep alternative
energy station at Phuket province has revealed that the

turbine produces power of 400 W at a wind speed of 8 m/s.

Today & Outlook

As the installation target is 3,002 MW by the end
of 2036, a series of activities such as improving the turbine
performance and increasing its rated power can be

conducted in the future to achieve the target.
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Dr. Jiraporn Sirikum

Opi n ion from EGAT Director of Research and Development Section,

Electricity Generating Authority of Thailand (EGAT)

The Electricity Generating Authority of Thailand (EGAT) is a state enterprise focusing on research and development.
The R&D budget is allocated at least 3% of the annual net profit of the company. The purpose of R&D expenditure is
promoting relevant R&D activities with national universities and R&D institutes. The framework of R&D, innovation and
invention to be supported by EGAT are as follows:

1. To minimize import of electrical power technologies, materials, and equipment.

2. To contribute for peak cuts and/or improved energy efficiency.

3. To develop alternative energy sources for electricity generation.

4. To improve efficiency and/or lower production cost.

5. To prevent and mitigate environmental and social impacts caused by power plant operations

and associated activities.

6. To support social research for the quality development of community life around EGAT’s power plants.
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Dr. Sirikum said EGAT recognizes the importance of electrical power generated by wind turbine, which is a
renewable energy obtained from pure natural sources. Since this technology creates energy stability for the country
by diversifying source of fuel for electrical generation, EGAT supports an R&D project entitled “Development of Vertical
Axis Wind Turbine with Self-Rotation to Generate Electricity”, under supervision of MTEC. The knowledge accumulated
from the project contributes to the development of renewable energy in Thailand and helps EGAT to catch up with

the latest technology in order to overcome limitations in electrical generation from renewable energy.

In June 2017, EGAT held the wind turbine tower lifting ceremony as part of Lam Takhong Wind Turbine Project
Phase 2 at the upper reservoir of Lamtakong Jolabha Wattana Hydropower Plant in Pakchong, Nakhon Ratchasima.
The 1.4 million THB project comprises of 12 wind turbines with the total capacity of 24 MW. A technology, wind hydrogen
hybrid, will store electricity generated from wind power in the form of hydrogen before converting into electricity when

needed. Together with fuel cell system, the storage system of electrical power from renewable energy is enhanced.

The wind turbine prototype is installed for testing at Phromthep Alternative Energy Station, Phuket. The purpose
of prototype installation is to collect wind speed and rotor speed data, including the rotational behavior of the wind
turbine and others. Data analysis was also carried out. The vertical axis prototype was improved to be more efficient,
said by Dr. Sirikum.

When asked how does this work benefit and enhance the capability to EGAT, Dr. Sirikum describes that “we
continuously generated electrical power through Horizon Axis Wind Turbine in the past.” EGAT installed the horizon
axis turbine in different areas where potential power could be generated such as Phromthep Alternative Energy Station,
Phuket and the upper reservoir of Lamtakong Jolabha Wattana Hydropower Plant in Pakchong, Nakhon Ratchasima.

The former area mentioned has 4 meters per second for average of wind speed, and the latter 5 to 6 meters per second.

The project studies how to increase the efficiency of vertical axis wind turbine prototype. An emphasis is placed
on low rotor speed at 3-8 meters per second to add more options for electrical generation by alternative energy to be
sustainable with Thailand. The project also develops the self-rotating wind turbine with 3 meters rotor speed per second.
New knowledge accumulated enables EGAT to use it as a basis for improving the efficiency of wind turbine in order to

generate electricity in the future.

Dr. Sirikum mentioned that the vision of EGAT is to come up with innovative power solutions for a better life
which is in line with that of MTEC where the focus is on promoting, supporting and carrying out R&D activities to create
knowledge base to propel sustainable development of the country. MTEC’s work have formed the knowledge base

which further research could be built upon which help in elevating capability in the electricity generation of EGAT.
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Effect of sintering atmospheres
on properties of stainless steel

Powders .




Background

Standard Unit Supply (Thailand) Co., Ltd. (SUS)
would like to investigate its compaction and sintering
process to improve the slightly low corrosion resistance
in some of its products. Prior to working with MTEC,
SUS had consulted domestic and international experts
but no practical solution could be found.

Objective

To improve the sintering process to increase the
corrosion resistance without compromising other
properties of the sintered products.

Detailed works

(1) The cause of the slightly low corrosion resistance
was firstly investigated. It was found that the sintering
atmosphere and the surface modification steps were
not suitable.

(2) Twenty-one different combinations of processing
steps were evaluated in laboratory-scale testing at
MTEC to identify the optimum condition.

(3) The optimal processing steps were implemented
in pilot-scale, and subsequently industrial-scale at SUS
with the consultancy of MTEC team throughout the
implementation.

Opinion from the Company

Results

The corrosion resistance of SUS sintered products
increases tenfold from the salt spray test and meets
other required industrial standards e.g. mechanical
load test.

Present status

SUS has commercially implemented the suggested
processing steps. As a results, the production cost has
been reduced and the sales have been increased.
In addition, there is no waste water in the improved
processing steps and this reduces the environmental
concerns. It is estimated that an economic impact of
approximately 140 million THB per year can be achieved.

Outlook
The research team will continue accumulating
knowledge and support industries via R&D to foster

innovative products related to powder metallurgy.

Mr.Jamorn Klanpolrang, SUS Specialist in sintering, mentioned about the reasons that SUS chose to work with MTEC.

“MTEC is a governmental institute that was setup to carry out R&D in materials for the sustainability development of

Thailand. MTEC also has knowledgeable and experienced personals. Not only MTEC has advanced equipment, but

also technical expertise. This is highly suitable for SUS, which runs a business in manufacturing metal parts.

In the future, SUS is interested in developing further R&D projects with MTEC regarding aluminium, stainless steel

and plastic resin.”

“This project introduced SUS to use science and technology to improve its production processes as well as to

create new products. Since then, SUS has conducted several process improvement projects with MTEC.”
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Background

Chiangrai Crepes Rubber Company Ltd. has been in
the business of manufacturing crepe rubbers since
July 8, 2015. Currently, the company has 20 employees.
The company believes that systematic production of
crepes rubber would create more jobs opportunities in
the area and generate income for local farmers.

In the past, the company has been buying a large
number of cup lump rubber, approximately 30 tons per
day, from farmers. The cup lump rubber will be delivered
to production factories in the Eastern and the Southern
parts of Thailand. However, if the company turns the
production process into producing crepe rubber, all the

raw materials would be used and profit would be made.

Previous problems encountered by the company include:

1. A large amount of cub lump rubber purchased
from rubber farmers would be left in the dry yard to allow
water evaporation. The sun drying method generates
unpleasant odor. Complaints from nearby villagers were

received.

cup lump rubber
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2. A certain amount of cup lump rubber would be
made into crepe rubber. Limitations exist in the production
of cup lump rubber in regards to an evaluation of the actual

amount of dry rubber content (DRC) when being traded.

crepes rubber

Currently, the process of dry crepes rubber production
requires indoor drying for approximately 15-20 days
which is prone to fungal growth. In addition, the DRC
(Dry Rubber Content) is not consistent which causes
damage in rubber products.

Due to the above issues, and the rising demand for
rubber, the company wishes to add the market value to
a cup lump rubber and to develop it to be used as starting
material for tire products. The new products would help
increase the price of rubber and would also improve the

price evaluation of cup lump rubber.
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Objective

The main objective of this project is to raise the
technological capability of crepe rubber production process
through design and development of the process and

air-drying facility for crepe rubber.

Detailed works

New concept of crepe rubber factory is designed to
accommodate the production capacity of 10 tons of crepe
rubber per hour. The newly developed process can produce
up to 80% of high-quality crepe rubber. The improvement
achieved in the process include:

1. Use of tilting crepe machine which yields high-quality
crepe rubber.

2. Redesign of the layout of crepe machines which

better suits the operation

Results and current status

The company has already installed the machines
in June 2018. The crepe rubber was successfully
produced. The company has increased its revenue by
140 percent to approximately 840 million THB a year.
This paves the way for an opportunity to export high quality

crepe rubber to major overseas markets such as China.

Outlook

1. To improve the production process to achieve
maximum capacity.

2. To develop a guideline for measuring the DRC
of cup lump rubber.

3. To develop a proposal for the establishment
of the STR" 20 rubber plant in the future.

* STR stands for Standard Thai Rubber
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The proximal humeral prosthesis
for bone tumour patients

The work process is
shown in the diagram
below.

v Anatomical measurement

v Design with 3D software
MTEC and the Royal College of
Orthopaedic Surgeons of Thailand

design the humeral prosthesis

v/ Once the final design was approved,
production commenced.

3D model and Products of the
modular proximal humeral prosthesis
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Background

National Metal and Materials Technology Center (MTEQ),
National Science and Technology Development Agency
(NSTDA) and Orthopaedic surgery, Musculoskeletal Oncology,
the Royal College of Orthopaedic Surgeons of Thailand
with Piya Kiatisevi, M.D, Lerdsin hospital, share the same
opinion that the imported prosthesis for bone tumour
patients is too expensive, cannot be reimbursed by National
Health Security Office (NHSO) and has many usability issues.
Therefore, the initiative for research and development
of the humeral prosthesis produced in Thailand with
reasonable price and, at the same time, addresses usability
issues was proposed. The proximal humeral prosthesis was

chosen to be the first tumour prosthesis to be developed.

Objective

We aim to develop the proximal humeral prosthesis
that complies with the international standard at reasonable
price for bone tumour patients. A reasonable priced implant
provides an alternative treatment to amputation for low
income patients. Furthermore, the developed implant
also provides business opportunity for medical device

industry in Thailand.

Conclusion

The proximal humeral protheses are tested in 10
patients at the leading hospitals under supervision of the
Ethics Committee! of each hospital. The treatment
outcomes show satisfactory functional results and low
complication rates. Although the movement of affected
arm is not as good as the unaffected arm, the patient

feels more confident after the treatment.

X-ray images before and after surgery

Current status
Cosmo Meditec Ltd. has signed the licensing agreement
for production and commercialization of “Modular proximal

humeral prosthesis” On May 1, 2017.

Outlook
MTEC researchers and orthopaedic surgeons are
interested in the development of other prosthetic body

parts such as hip prosthesis.

1 erdsin hospital,
Faculty of Medicine, Chiang Mai University
Faculty of Medicine, Chulalongkorn University
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Piya Kiatisevi, M.D., Orthopaedist, Institute of Orthopaedics,
Lerdsin General Hospital and Chair, Orthopaedic Surgeon,
Subspecialties in Bone and Soft Tissue Tumours, the Royal
College of Orthopaedic Surgeons of Thailand has initiated
the development of humerus proximal endoprosthesis.

Dr. Kiatisevi stated that “Primary bone cancer patients
have large chance of survival if medical treatment is
sought early. The treatment includes chemotherapy and
surgery. If the tumour is large, the surgeon will remove the
affected part. If the tumour is small, the surgeon will keep
the part and remove only the affected bone and replace
it with humerus proximal endoprosthesis”.

“Unfortunately, the cost of imported humerus proximal
endoprosthesis is not affordable for all. Other options for
patients who cannot afford it includes using donor bone
which is not quite strong and performing surgery to remove
the affected part in order to stop cancer from spreading
to prevent disability and premature death”, added
Dr. Kiatisevi.

Due to the desire to see an improvement in the
quality of lives of patients, Dr. Kiatisevi initiated the
development of locally-made humerus proximal
endoprosthesis where its quality is as good as the imported
ones but is affordable and also compatible with the

anatomical characteristics of Thai patients.
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When asked about how collaboration with MTEC
developed, Dr. Kiatisevi explained that “Effort was made
in developing humerus proximal endoprosthesis but was
not succeeded. It was until I met with and got to know
Dr. Kriskrai Sitthiseripratip® and Dr.Kavin Karunratanakul?,
researchers from MTEC. We then discussed and agreed
to develop humerus proximal endoprosthesis for public
use. Brainstorming sessions which gathered orthopaedic
surgeons who are members of Subspecialties in Bone
and Soft Tissue Tumours, were held in order to get
participation and insights from experts in the field to
minimize conflict.”

“Collaboration and supports from different stakeholders
have contributed to the success of this project. Collaboration
with MTEC went very well. MTEC’s contribution in technical
matters and coordination with Cosmo Meditech, Ltd.
on manufacturing of endoprosthesis developed was valuable.
MTEC researchers are knowledgeable, honest, dedicated
and have public interest at heart which are essential for
working as a team. The future plan might include a
collaborative project on development of hip replacement
prostheses” said Dr. Kiatisevi

Dr. Kiatisevi also proposes that visit to MTEC labs
should be arranged as it is an opportunity for medical
doctors in related fields to learn more about research
works undertaken. This opportunity could potentially
lead to collaborative works which will be beneficial to

both patients and the country.

L Kriskrai Sitthiseripratip, Ph.D Principal Researcher and Head of Biomaterials Laboratory, Biomedical Engineering Research Unit

2 Kavin Karunratanakul, Ph.D Researcher Biomaterials Laboratory, Biomedical Engineering Research Unit
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Development of new quality control system
in plastic part manufacturing
by integration of machine vision technology
and automatic box printing technology




Background

The accuracy of packaging process is one of basic
indicators for quality of factories and business operations.
Faulty labeling could harm reputation of the business
operators. Random inspection cannot guarantee the
correctness of packaging since the process still allows faulty
labeling products to be released to the market. Automation
technology that could inspect the package 100% could
play a crucial role in building customer trust as well as
enforcing transparency in the internal management within
the manufacturing facilities.

Nawaplastic Industries (Rayong) Co., Ltd., which is an
affiliate company of the Siam Cement Public Company
Limited (SCG), wished to modernize their manufacturing
process. With this target in mind, quality assurance
throughout the production process of their packing process
is crucial and must be efficient, accurate and done
automatically. Moreover, the system should be ready
for Industry 4.0.

Targets

Development of a quality assurance system for
packing process using machine vision technology
(camera system and automatic software) which monitor
the correctness of product packaging according to color
code printed on the side of the box. The system must
be able to evaluate the number of parts in each box
using the weight information and print details of each

product on the side of each box automatically through

the use of images and machine learning software.

How does the research team do?

MTEC and Nawa Plastic engineering team work closely
to define the machine specifications and the features
necessary for a prototype. These machine specifications
and the required features are then used in the design of
internal mechanism, conveyor system, pneumatic system,
electrical system, electronic system and sensors inside
the machine as well as in the development of machine
vision software. The machine vision software is a crucial
part of the prototype. The software acquires images from
an industrial machine vision camera and processes these
images using a technique called Sample-Based Identification
(SBI), resulting in a system that can automatically identify
the product that has been put in the box correctly.
With the information given by the automatic product
identification, a high-speed ink-jet printer prints details
of each product on the box and then the machine

automatically seals the top of the box.

Results

Our system can make a complete inspection of the
correctness of product packaging, print the product details
and seal the tops completely automatic. The inspection
time along take less than 3 seconds. The new system

developed could save three shifts of one operator.

Current situation

The prototype has been installed and been used in
the actual production line at Nawa Plastic Industries
(Rayong) Co., Ltd., located in Hemaraj Eastern Seaboard
Industries Estate, Rayong province, since January 2017.
The machine has helped control the quality of the packing
process, increase the confidence of customers and improve

the transparency of the internal management.

Outlook
The customer plans to transfer this technology to
their other production facilities and to continue working

with MTEC on new projects.
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ActivePAK Ultra
to prolong shelf-life of highly respiring
fresh produce

Background Information

In the past, the Royal Project Foundation had
frequently experienced oversupply of fresh shiitake
mushroom. Due to its short shelf-life, of just 2-3 days,
this mushroom cannot survive the logistics condition
from highland farm to market in Bangkok. Consequently,
the market expansion of such high value fresh mushroom
is hindered. With the proper use of science and technology,
the shelf-life issue, which is in line with the 6 pressing
issues in ‘modern agriculture’, can be solved. It was
required by the Foundation that the shelf-life of the

79897UUsE 97T 2560
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mushroom must be extended to at least 7 days under
current logistic condition for retail market viability.
The success of this research and the innovative
implementation of technology will certainly boost the
competitive advantage of the products and allow
consumers to enjoy the freshness of high-quality shiitake
mushroom delivered right from the highland mountains.
Moreover, the quality of life, well-being and happiness
level of those hill- tribe mushroom growers will positively
be improved, which is in harmony with the 12" National

Economic and Social Development Plan.
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Objectives
Development of porous polypropylene (PP) film which
serves as main breathable area of packaging for fresh

produce with high respiration rate such as mushroom.

Research Approach

The Equilibrium Modified Atmosphere (EMA) film via
the porous PP breathable window called ActivePAK Ultra
was used as the retail packaging of fresh shiitake mushroom.
Both the research and business development teams had
worked closely with the Royal Project Foundation in every
stage of development ranging from packing, market testing,

data collection and analysis and problem-solving until the

_\mwnw.? 'cw\wwm\m%\\\‘

new ActivePAK Ultra is satisfactorily established in the
Foundation’s present supply chain. ActivePAK Ultra has
oxygen transmission rate of 50,000 cc/m?. day which matches
the respiration rate of the mushroom. ActivePAK Ultra
preserves the quality of fresh shiitake mushroom up to
9 days, in comparison with the usual 3 days in plastic
clamshell with punched holes. Furthermore, shiitake
mushroom packed in ActivePAK Ultra still maintains good
quality under the temperature fluctuation during packing
and transportation from the northern mountain tops to
Bangkok and to consumer in the grocery shelves. The new
packaging expands retail channels for the Foundation which

were limited to only within Chiang Mai province in the past.
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Key technologies

1. The study of physiology and specific requirement
of mushroom, e.g. respiration rates

2. Development of special gas permeability control
films that suitable to use with fresh produce (mushroom).
The film creates modified atmosphere within the package
that will lower the respiration rate which helps maintaining,

the product freshness and quality.

f}iﬂrﬁgifflf/f_/:
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Key success factors
1. The research problem is well-stated and focused.
2. The research team has been working closely with
the Foundation and the film manufacturer in every stage
of development starting from data collection and analysis
and problem solving prior to and after product application.
This enables the research team to create an innovative

product which meets the demand of the Foundation.




-——

Current status

The research team and the business development
team had tested ActivePAK Ultra prototype in packaging
manufacturing process at the film manufacturing facility.
Market test in an “actual” setting in which ActivePAK Ultra
was being used for shiitake mushroom was conducted
together with the Foundation. Data collection was
carried out from the packing facility at the Royal Project
Development Center in Pa Miang to the distribution center
of the Foundation in Mae Hae, Chiang Mai province until
the produce was transported to the distribution center
at Kasetsart University, Bangkhaen, Bangkok and, finally,
to the shelves at the Royal Project Foundation stores
across Bangkok.

The research team and the business development
team create a user guide and present product demonstrations

Opinion from our collaborator

“ActivePAK Ultra maintain the quality of shiitake
mushroom from the Foundation. The packaging meets
the demand of the Foundation as follows:

1. it prolongs the shelf-life of shiitake mushroom to
9 days, compared to the usual 2-3 days.

2. it preserves ‘freshly-picked from the mountain
tops’ freshness

3. it extends the shelf-life of shiitake mushroom
which makes them able to be transported for longer
distance from the farm to Bangkok.

4. it increases sales due to more retail opportunities”

at the packing facility of the Royal Project Foundation.
Public relations activities were carried out through
different media channels such as Chao Nee Tee Mochit
TV program and a trade show booth at Thaifex
(International Trade Exhibition for Food & Beverages,
Food Technology and Retail Franchise in Asia).

Outlook

The application of this work will be extended in form
of retail package to cover other types of fresh produce, e.g.
an individual fruit of mango, rambutan, asparagus, chili,
mixed herbs and other types of mushroom. ActivePAK Ultra
will be further developed to include application for bulk
package of fresh produce such as mangoes and limes.

Dr. Chana Promthong

Co-ordinator for Mushroom Cultivation and Development,

the Royal Project Foundation
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International Organization for Standardization (ISO)

and Quality Management System (QMS)

MTEC places great importance on international standard and Quality Management System (QMS). The operations
are divided into two major parts i.e. implementation of the National Quality Infrastructure (NQI) to the organization and
participation in standard setting with various institutes. The activities include promoting, supporting and providing
service related to standardization to the local industries and organizations in order to reduce trade barriers posed

by standard-related measures.

Applied of quality management system ISO/IEC 17025
Ceramic Testing Laboratory
Ceramic Testing Lab provides testing of tableware, ceramic tiles and sanitaryware against the international

standards, and is Lucideon Approved Laboratory.! The test reports guarantee the product conformity to the international
standards for export purpose to Asia, Europe and America. The countries importing these product include Vietnam,
Indonesia, Malaysia, China, Sri Lanka, Australia, Uganda, Finland, UK and United States of America.

The services offered by the laboratory could cut the logistics cost of having samples tested at overseas labs and
reduce testing lead time for exporters. The Lab is Thailand Industrial Standards Institute (TISI)’s designated testing lab
which could provide testing of products against the Thai Industrial Standards.

Testing services for ceramic Testing services for ceramic tiles Chemistry analytical services

sanitaryware: water closet

! Lucideon Ltd. is widely recognized within the UK and Europe for its R&D and analytical testing of ceramic materials
and products and construction materials.
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Biodegradation under industrial
composting conditions

Biodegradability Testing Lab

Biodegradability Testing Lab is accredited to ISO 17025 by
DIN CERTCO, Germany, in the following fields:

o Requirements for material recoverable through industrial
composability (EN 13432)

o Testing of biodegradable plastics suitable for home composting
(AS 5810)

o Standard test method for determining aerobic biodegradation
of plastic materials in soil (ASTM 5988)

Products that are tested against the above standards and are
certified can carry a composability logo as they meet composability
standard and leave no toxic to the environment.

The Lab is among those few in the world which is equipped
with world-class testing instruments. The staff and experts have
extensive experience in evaluating biodegradation under various
conditions.

The Lab personnel has joined force with TISI and ISO Committee
to revise the existing standards and to develop new standards
necessary for the development of bioplastic industry. Accreditation
to the standards will help the Lab to be internationally and nationally
recognized and will add credibility to the tests undertaken at the lab
and the test reports.

oxicity test
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Participation in standard settings

Based on our expertise in materials science, MTEC is
entrusted by institutes such as Ministry of Public Health,
Thai Industrial Standards Institute (TISI), National Institute
of Metrology, (Thailand) (NIMT), Department of Science
Service (DSS), and The Thailand Research Fund (TRF)
to be a member of standard setting committee and
subcommittee. The standard helps to enhance local
entrepreneurs’ competitive advantage in the international

market.

Subcommittee to set up Green GDP in industrial sector
by Environment Research Unit

Life Cycle Assessment Laboratory, Environmental
Research, is part of a subcommittee on setting up indicators
for Green GDP for industrial sector in Thailand. The purpose
for setting up the indicators is to monitor the growth of
industrial sectors along with the conservation of natural
resources and environment espedially for high-value businesses.
Although, the growth of industrial sector generates higher
revenue, it normally creates some environmental impacts.
The appropriate analysis of industrial structure and balance
between the growth and sustainability of manufacturing
sector is the main focus of this study.

Technical advices given by MTEC representatives fulfill
the requirements of the studies. MTEC, at the same time,
receives various perspectives from other governmental
agencies, and understands the workflow process within
Department of Industrial Works. The participation in the
subcommittee also leads to network creation with
industrial sector.

The findings from this studies are currently under review
prior to making available to the public. Upon an approval,
the findings are beneficial for creating Thailand industrial
strategy to grow together in both economic and environmental

dimensions.



Subcommittee on technical analysis of food packaging by Polymer Research Unit

A representative from Plastic Technology Lab under the Polymer Research Unit serves in a subcommittee on
technical analysis of food packaging, Ministry of Public Health in the parts of food packaging safety (esp. plastic packaging)
and manufacturing process of packaging. MTEC’s contribution also includes providing technical data on domestic and
overseas manufacturing of plastic packaging. Technical data provided is beneficial to the industry and the society.
Being a part of this subcommittee allows MTEC to gain insights on current situation of domestic packaging applications,
especially in regards to safety, import of food packaging from overseas and measures to protect consumers from toxic
and low-quality food packaging.

Technical data and insights provided by the subcommittee will cover all the dimensions of food packaging required.
The Notification of the Ministry of Public Health protects consumers from food packaging which fail to meet safety
standards and helps encourage local entrepreneurs in plastic industry to develop products which meet industrial

standards to gain competitive advantage.
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Industrial product standards for rubber products by Natural Rubber Focus Unit
Twenty-one draft standards of the specified rubber products have been made by Natural Rubber Focus Unit (NRFU)
in association with Rubber Technology Research Centre, Faculty of Science, Mahidol University. The draft standards

have been proposed to the Thai Industrial Standards Institute (TISI) for consideration and implementation as the

national industrial product standards and are listed as follows:

1

TIS 2379-2551

Rubber seals for concrete joints

2 TIS 237-2552 Rubber ring for water pipe

3 TIS 980-2552 Natural rubber latex concentrate

4 TIS 2476-2552 Household rubber gloves

5 TIS 2477-2552 Rubber weir bag

6 TIS 2478-2552 Rubber tread compound for hot (conventional) retreading of commercial
vehicles tyre

7 TIS 2479-2552 Marine rubber fenders : Cylindrical shape and V-shape

8 TIS 2505-2553 Rubber gloves for food industry

9 TIS 2506-2553 Precured tread for retreading of commercial vehicles tyres

10 TIS 2507-2553 Marine rubber fenders : D-shape and square shape

11 TIS 2556-2554 Rubber threads

12 TIS 2557-2554 Rubber hoses and hose assemblies for washing machines and dishwashers
specification for inlet hoses.

13 TIS 1086-2555 Fuel-dispensers : Single walled type

14 TIS 146-2556 Classical V-belts for power transmission

15 TIS 1055-2556 Rubber hoses and rubber hose assemblies for liquefied petroleum gas (LPG)

16 TIS 2577-2556 Rubber threads - Methods of test

17 TIS 2583-2556 Rubber sheets for reservoir lining

18 TIS 2667-2558 Rubber rail pads

19 TIS 2666-2558 Chicken plucker rubber fingers

20 TIS 2693-2558 Rubber hoses, textile-reinforced, for general-purpose water applications
- Specification

21 TIS 642-2558 Rubber hoses, textile-reinforced, for compressed air - Specification
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Currently, we have continued to move forward with the development of the two international
standards including ISO 20058:2017 General purpose rubber thread - Specification and ISO 2321:2017

Rubber threads — Methods of test.

Draft of the standard working process

) = =

Study the existing Draft of the standard creation

standards via meeting and testing

Y @

=

Draft correction

&

Final draft of the standard Circulation for further

comments/suggestions

NRFU also plays an important role in the development of various rubber product standards by

taking part in the following technical committees and subcommittees:
« Technical committee, Group of 29 Rubber and rubber products
» Subcommittee, Group of 29/1 Rubber hoses
» Subcommittee, Group of 29/2 Rubber ring
* Subcommittee, Group of 29/3 Rubber bands
» Subcommittee, Group of 29/4 Rubber bearing pad
» Subcommittee, Group of 29/5 Rubber flooring for livestock

 Subcommittee, Group of 70/1 Innovative products from rubber, plastics, and biomaterials

» Subcommittee, Group of 70/9 Innovative products, latex mattress and medical rubber products

Apart from the activities previously mentioned, MTEC also participates in a number of
standardization and regulation which have been under drafting process. The objective is to
enhance standard of local products and entrepreneurs’ technological capability to meet

international standards.
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World Materials Research Institutes Forum (WMRIF)
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World Materials Research Institutes Forum (WMRIF)

Founded in 2005, the World Materials Research
Institutes Forum (WMRIF) is an international, not-for-profit
organization comprising a global network of 50 leading
materials science institutes around the world such as
Lawrence Livermore National Laboratory (LLNL), US,
National Institute of Standards and Technology (NIST), US,
National Physical Laboratory (NPL), UK , National Institute
of Advanced Industrial Science and Technology (AIST),
Japan, and National Institute for Materials Science (NIMS),

Japan.

WMRIF has positioned itself as “a common voice
for materials science and engineering around the world”
with emphases on the following aspects:

o Creation of a research resources map for collaboration

o Joint creation of a technology outlook

o Education and training for young scientists

o Sharing of databases

o Research collaboration

The 7" WMRIF 5

19 -
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The 7" WMRIF Symposium
20 June 2017
Auditorium, Thailand Science Park

Convention Center

These areas have been implemented and fostered
through the following activities:

- WMRIF Symposium and General Assembly which
is held every 2 years

- WMRIF Workshop for Young Scientists which takes
place every second year on the interval year of the
Symposium and General Assembly

- 3 Task Forces including 7 Trends in Materials
Technology, Promotion of Early Career Scientists and
Materials Database and Informatics

MTEC has been an active member of the WMRIF
since its founding in 2005. In 2017, MTEC was selected by
the WMRIF presidential board and members to host the
7" WMRIF Symposium and General Assembly in Thailand.

The 7" WMRIF Symposium and General Assembly
was held from June 19-21, 2017 at Thailand Science Park
and the Chatrium Hotel Riverside. The 3-day conference
featured a 1.5 day symposium and a full day general

assembly.




The Symposium provides an arena for senior researchers

and experts from the WMRIF member institutes to present
their latest research findings which intends to trigger the
exchange of ideas between their peers from the WMRIF
member institutes and local experts in the fields from both
governmental and private sectors. This year’s workshop
themes are Materials for Innovation in Agriculture, Water
and Environmental Management and Materials for
Innovation in Construction, Building Resilience and
Infrastructure Protection. There were 19 speakers
nominated by the WMRIF member institutes in 9 countries

to present their works.

The Symposium also featured a Keynote Lecture
on ‘Science, Technology and Innovation Policy of Japan:
Challenge of Cross-ministerial Strategic Innovation
Promotion (SIP) and ImMPACT toward Society 5.0° by
Dr. Kazuo Kyuma, Executive Member, Council for Science,
Technology and Innovation, Cabinet Office, Government
of Japan and a Special Talk on ‘Structural Materials for
Innovation’ by Prof. Teruo Kishi, Advisor to the Minister
for Foreign Affairs and Program Director for SIP
(Cross-ministerial Strategic Innovation Promotion Program),

Cabinet Office, Government of Japan.

The Symposium was attended by more than 160
participants. Representatives and executives from 12
WMRIF member institutes in Switzerland, Korea, Taiwan,
US, Hungary, China, Japan, Germany, UK, Finland, Canada
and Thailand accounts for nearly one-third of all
participants. The rest are representatives from Ministry
of Foreign Affairs and Cabinet Office, Japan, local experts

and students.

Organized on June 21, 2017, General Assembly is
an executive meeting exclusively for heads or senior
executive members of the WMRIF member institutes. The
meeting is meant to serve as a catalyst to align leaders,
develop solutions to common problems and fuel
collaboration across the organizations. This year’s discussion
topics includes policy and management-related topics
such as top priorities for materials research investments
in the institute, country or region and top materials-related
challenges that need to be addressed by the global
materials science community. WMRIF business updates
were reported and discussed. Votes were casted for the
new WMRIF President and Secretariat. Dr. Mike Fasolka,
NIST was voted a President and Dr. Nick Barbosa was
chosen to be WMRIF Secretariat.

The General Assembly was participated by 18

executives from 14 WMRIF member institutes.
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Over the past year, MTEC has created various social activities to enhance employee
engagement. The purpose of the activities is to strengthen employee relations which encourages
the generation of outputs beneficial to Thai people and society as a whole.

Delivering happiness to the society
MTEC places emphasis on public utilization of its research works. Examples of research highlights
are DIY Spacer and personalized shoes. The details are as follows:

DIY Spacer is an inhalation device (spacer) for treatment of asthmatic patients. The spacer treats
asthma symptom, chronic obstructive pulmonary disease, and emphysema. The device made from
easy-to-find materials also offers easy of assembly which makes it cheaper than that imported from abroad.

This work results from a collaborative effort conducted between MTEC research team led by
Mr. Parinya Junhunee, Senior Engineer from Medical Devices Laboratory, Biomedical Engineering Research Unit
and Prof. Dr. Orapan Poachanukoon, Professor of Allergy and Immunology, Faculty of Medicine, Thammasat
University. The design and implementation incorporates the concept of the late King Bhumibol Adulyadej’s
sufficiency economy philosophy.

NSTDA employees assembled 99 units of DIY spacers for asthmatic patients. The spacers were given
to old and young patients with asthma in the TU Asthma Club of Thammasat University Hospital under
a volunteering project “Good Deed for Dad” on December 2, 2016.

Personalized shoes are the prosthesis fabricated to be compatible with individual anatomical structure.
The shoes distribute pressure for stability, relieve foot pressure and prevent ulcers from skin-to-shoe
rubbing which can potentially cause irritation. This personalized shoes also help to adjust calcaneus
(heel bone) and alleviate foot pain. Therefore, they suit diabetic patients and the elderly.

MTEC personnel in collaboration with Dr. Cherdpong Hansasuta, Bangkok Hospital has developed
the manufacturing process for personalized shoes which is fast, accurate and can be traced back to each
stage in the process. The first target group is monks with diabetes because they are prone to foot ulcers.
The research team fabricated 30 pairs of personalized shoes and offered these shoes to monks who are
suffering from diabetes on April 21, 2016 to mark the MTEC 30th anniversary.

79897UUsE 97T 2560
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MTEC in partnership with NECTEC has extended the target group of personalized shoes to the elderly under
the project “Network Development for the Fabrication of Personalized Shoes for the Elderly”. The personalized
shoes improve safety and hygiene for the elderly in regards to movement such as standing up, walking and doing
activities. MTEC researchers use 3D scanning technology and advanced software for designing shoes with details and
accuracy perfectly matching the shape of the elderly’s feet. The technology helps reduce raw materials used, optimize
manufacturing work and shorten the time to fabricate the shoes.

On July 24, 2017, MTEC and NECTEC initiated the personalized shoes project, and recruited 30 volunteers who
met all project requirements. Participants’ feet and shoe sizes were measured. Foot health was checked; weight and
height were also measured. Balance and pressure distribution under the foot during standing were checked, and feet
were scanned. Data analysis was performed using computer programs to fabricate personalized shoe insoles to be

given to the elderly.

From August 8-9, 2017, the researchers were on a
site visit to measure the foot size and collect the foot
data from 60 elderly people at Hua Hin, Prachubkirikhan.
This project aims to provide 500 pairs of personalized shoes
to the elderly within 2 years.

Some activities on the opening day of the project

entitled, “Network Development for the Fabrication of
Personalized Shoes for the Elderly”, was held at NSTDA
Building, Pathumthani on July 24, 2017.
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Research team from MTEC and NECTEC were on a site visit to measure

the foot size and collect the foot data from the elderly participating

in the project at Hua Hin, Prachubkirikhan on August 8-9, 2017.

Hosting the visitors

MTEC is proud to host and to share our research works to domestic and oversea delegates. It is our wish that
these delegates would gain an insight into our work and business operations.

A noted example was a visit by Mr. Anand Panyarachun, Former Prime Minister of Thailand, and delegates. They
visited NSTDA and participated in a lecture, "Contribution of NSTDA research works to the country” on March 7, 2017.
Dr. Jitti Mungkalasiri from Life Cycle Assessment Laboratory, Environment Research Unit, presented three research
activities to the Former Prime Minister as follows:

1. Green GDP

2. Sustainability Assessment of Food and Agriculture Systems: SAFA

3. Sustainable Development Goals: SDGs

Mr. Anand Panyarachun remarked that MTEC’s mission were highly important and challenging.

MTEC executives and researchers hosted Mr. Anand Panyarachun,
Former Prime Minister of Thailand, and delegates on March 7, 2017.
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Employees are our valuable asset

Apart from the determination in research and development to create research works beneficial to the country.
MTEC also focuses on “Employee Happiness”. Engagement activities for employees have been organized. The activities
creates interaction and bonding between employees such as “Meet & Greet” in relaxed setting which could help

enhance interpersonal relationships between co-workers.

MTEC employees participated in “Art and Craft activities”
during New Year's Day 2017 Celebration.

i g | ., T sl
MTEC employees participated in Thai traditional activities during Songkran Festival on April 5, 2017.
The activities include paying respect to the senior by pouring scented water over their hands.

“A Reminiscence of MTEC” activity to commemorate

our 31st anniversary on September 15, 2017.
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Achievement Awards

51978 : YULLEANITUTZNIANITUNAUBUNAIN

NAIIUIVY : Light weight optimisation of electric bus body
structure using finite element methods

1

H3us1eia : Yeunsal garly, wiind Tannsmd, Jug iigywd

Eﬂﬁi’]x‘i'ﬁ'ﬂ/wﬁ : The 7" TSME International Conference on
Mechanical Engineering (TSME- ICOME), Duangtawan Hotel,
Chiang Mai

Award : The Best Oral Presentation Award

Research title : Light weight optimisation of electric bus
body structure using finite element methods

Award recipient(s) : Piyamabhorn Uttamung, Jenwit Soparat,
Chi-na Benyajati

Award presenter : The 7" TSME International Conference
syo0das:auuiusn on Mechanical Engineering (TSME- ICOME), Duangtawan Hotel,

International award Chiang Mai

51978 : YULLAAN1ISUTZNIANITULEUBUNAIN

NAITUIVY : Parametric study of spot welding between Li-ion battery

cells and sheet metal connectors
ATUT1998 1 WU WAy, 523910 aAUSA, Jan Becker, Dirk Uwe Sauer

E:Jflﬁi’lﬁa/nﬁ : The 7™ TSME International Conference on Mechanical
Engineering (TSME- ICOME), Duangtawan Hotel, Chiang Mai

Award : The Best Oral Presentation Award
Research title : Parametric study of spot welding between Li-ion battery cells and sheet metal connectors
Award recipient(s) : Manop Masomtob, Rawitat Sukondhasingha, Jan Becker, Dirk Uwe Sauer

Award presenter : The 7™ TSME International Conference on Mechanical Engineering (TSME- ICOME),
Duangtawan Hotel, Chiang Mai
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571998 : vuzddAn1sUsENInlUanas
§1%91 : Materials for Energy

NAI1UIVY : Pelletization of iron oxide based sorbents for hydrogen

sulfide removal

K3us197a : Uguned wulsas, Ty angdnwal, audng andvnsusaa

ﬁzﬂﬁi’lﬁa/nﬁ : The 9™ International Conference on Materials Science

and Technology, Swissotel Le Concorde Bangkok

Award : The Best Poster Presentation Award
Research area : Materials for Energy

Research title : Pelletization of iron oxide based sorbents for

hydrogen sulfide removal

Award recipient(s) : Pathompong Janetaisong, Viset Lailuck,

Somsak Supasitmongkol

Award presenter : The 9™ International Conference on Materials

Science and Technology, Swissotel Le Concorde Bangkok

s109as:auuuBIn
International award

-O-

51998 : vuzdAn1sUsEnInlUanes
§191 : Ceramic Industrial Technology

NA91UATY : Synthesis of Cu-doped ZnFe,0, black pigment
with high NIR reflectance

o o

J3U91978 : daumwn ga3504, WATUNT waeed, e Shanug,

andauns qlndos
ﬁﬁﬁiﬁﬂ'ﬁ’ﬁ/t’)ﬁ : International Conference on Traditional and
Advanced Ceramics (ICTA) 2017, BITEC, Bangna

Award : The Best Poster Presentation Award

Research area : Ceramic Industrial Technology

Research title : Synthesis of Cu-doped ZnFe,O, black pigment with high NIR reflectance

Award recipient(s) : Mantana Suwan, Nuchjarin Sangwong, Pattana Rakkwamsuk, Sitthisuntorn Supothina

Award presenter : International Conference on Traditional and Advanced Ceramics (ICTA) 2017, BITEC, Bangna
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51998 : YuAAnIsUsENIN A DS

ICTA 2017
tional Conference on Traditional

#1%91 : Advanced Ceramics

NAITUITY : Enhancing the phase conversion of hydroxyapatite from

calcium sulphate hemihydrate by hydrothermal reaction

B¥us197a : duitiand Aaum, Juade grssaudseiiy, gagiie wadinn Azl
g’ﬂﬁi'}ﬁa/nﬁ : International Conference on Traditional and Advanced
Ceramics (ICTA) 2017, BITEC, Bangna

Award : The Best Poster Presentation Award
Research area : Advanced Ceramics

Research title : Enhancing the phase conversion of hydroxyapatite

from calcium sulphate hemihydrate by hydrothermal reaction

Award recipient(s) : Nuntiwat Pewkeaw, Jintamai Suwanprateeb,

Dujreutai Pongkao Kashima

Award presenter : International Conference on Traditional and
Advanced Ceramics (ICTA) 2017, BITEC, Bangna

s109as:auuuBI0
International award

— s  ——-—-—

51978 : l@Suaadanltidusunudsemalng

#1791 : New Material Technologies

NA9IUIVY : H-FAME technology

Yo £ L4

§3U51978 : YA vany

ﬁﬁﬁi’]ﬁﬁ/nﬁ : Country Nomination for 2017 APEC Science Prize
for Innovation, Research and Education (ASPIRE Prize)

during 10™ APEC Policy Partnership on Science, Technology and
Innovation (PPSTI) Meeting

Award : Country Representative
Research area : New Material Technologies
Research title : H-FAME technology

Award recipient(s) : Nuwong Chollacoop

Award presenter : Country Nomination for 2017 APEC Science Prize for Innovation,
Research and Education (ASPIRE Prize) during 10" APEC Policy Partnership on Science,
Technology and Innovation (PPSTI) Meeting
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ASEAN s

CERTIFICATE OF APPRECIATION
e 1

51978 : la5uAndenlfidu Returning Fellow

1%

v g s
HIUFIIA : YNA vany

{1%51938/139 : ASEAN Science Leadership Program (ASEAN SLP) 2017,

Malaysia co-organized by Global Young Academy (GYA)
and Young Scientists Network-Academy of Sciences Malaysia (YSN-ASM)

Award : Returning Fellow Award
Award recipient(s) : Nuwong Chollacoop

Award presenter : ASEAN Science Leadership Program (ASEAN SLP) 2017,
Malaysia co-organized by Global Young Academy (GYA)
and Young Scientists Network-Academy of Sciences Malaysia (YSN-ASM)

s109as:auuuBIn
International award

s109as:auBIn
National award
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51978 : NAUIIBTEAUANIN Uz 2559
#4191 @ IFINITIUAANTLALENANNTIUITY

NAIIUAY 1 NISHAILINTTUIUNISHAR N

Inmtlenusansuuuwaddn laeldnssuiunis Award : Outstanding Research Award 2016

YuUaIUUINaREAUAUKUULHL RO

A¥usneda : dayd wluung, Makiko Tange,
Ugundl adnadew, Tnus wiund

Tunuiutinusgivg Uszdnt 2560 ad luima unaun

Research area : Engineering and Industrial Research

Research title : Fabrication of open-cell commercially

pure titanium foam using slurry impregnated
Alis1938/99 : drdnnuanenssunTITeura polymeric foam

Award recipient(s) : Anchalee Manonukul, Makiko Tange,
Pathompoom Srikudvien, Nipon Denmud

Award presenter : National Research Council Award
by National Research Council of Thailand, Thailand

s09as:0uUBn Inventor's Day 2017, BITEC, Bangna

National award

51974 : UnlangInenfinusuanannssy Usganl 2559

A¥us197a : g vaslvena

q

e

Eﬁﬁ'iﬂﬁﬁ/t’;ﬁ : The 10" Thailand International Metallurgy Conference,
Ramada Plaza Bangkok Menam Riverside

Award : Outstanding Industrial Metallurgist Award 2016

Award recipient(s) : Julathep Kajornchaiyakul

Award presenter : The 10" Thailand International Metallurgy
Conference, Ramada Plaza Bangkok Menam Riverside
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51998 : UnlanzInefnuaiuivinis Yszand 2559
A¥usneda : dyed wluuna
ﬁjﬂﬁi’lﬁa/nﬁ : The 10" Thailand International Metallurgy Conference,

Ramada Plaza Bangkok Menam Riverside

Award : Outstanding Academic Metallurgist Award 2016

Award recipient(s) : Anchalee Manonukul

Award presenter : The 10" Thailand International Metallurgy Conference,
Ramada Plaza Bangkok Menam Riverside

$109as:AUB0
National award
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Award : The honorary “L'Oréal Woman Scientist Crystal Award”
Award recipient(s) : Anchalee Manonukul

Award presenter : L’Oréal (Thailand) Ltd. in collaboration with UNESCO
(the United Nations Educational, Scientific and Cultural Organization)

to celebrate the 15" anniversary of ‘For Women in Science’

programme in Thailand
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MTEC International Collaboration

Oversea partners 21 (from 18 countries)
- Universities/Institutes : 11
- Corporates/Companies : 8
- International organization : 1
- Funding agency : 1

US.A (2):
- UNEP-United Nations
- 24M Technologies

79897UUsE 97T 2560
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u Japan (8): JFE Steel Corporation, JWRI-Osaka University,

Polyplastics Co., Ltd., Hiroshima University, Nakashima Medical,
Nagaoka University, NEDO, Waseda University

: S
Europe (2): .& Korea (1): Sejong Industry Co., Ltd.

- DIN CERTCO, Germany L.

China (1): National Environmental Corrosion Platform,

I - KU Leuven, Belgium
University of Science and Technology Beijing

e @

\‘!“' )

ASEAN (7):
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International Collaboration Activities

Small Scale Funding Agreement (SSFA) on United Nations Environment Programme ENVRU
Developing a Food Waste and Food
Packaging Monitoring Application

2 Atmospheric Corrosion JFE Steel Corporation MRU

3 Strengthening Effect of 146L Stainless Steel  Joining and Welding Research Institute, MRU, DERU
Composite via Selective Laser Melting Osaka University and BMERU

4 Investigation of Direct joining of Titanium Joining and Welding Research Institute, MRU
Alloy and Carbon-fiber Composite by Laser — Osaka University
Welding

5  Battery Development Global Power Synergy Public .Co., Ltd MFERU

and 24M Technologies

6  Academic Collaboration Joining and Welding Research Institute, All
Osaka University

7 Equipment and Materials Information Polyplastics Co., Ltd. PRU
Collaboration

8  Environmental Corrosion Research National Environmental Corrosion Platform, MRU
Collaboration University of Science and Technology Beijing

9  Academic Collaboration Hiroshima University DERU

10 Co-operation with Testing Laboratories/ DIN CERTCO, Germany MCU/Biodegradability
Inspection Bodies Testing Lab

11 Corrosion Protection Institute for Tropical Technology (ITT), MRRU/FAST Lab

Vietnam Academy of Science
and Technology

79897UUsE 97T 2560
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20

21

Research, Development, Design and Engineering

Collaboration in the Areas of Orthopedic
Implants and Related Instruments

Fabrication of Composite Scaffolds using
Micro-Stereolithography

Research Collaboration on Corrosion Testing

and Monitoring, Surface Modification and Sheet
Metal Manufacturing Technologies

MoU on Academic and Educational Collaboration
in Materials Science, Nanotechnology, Electronics

and Computer Technology and Biotechnology

Academic Collaboration
Cooperative Research and Development
Project on Knee Joint Prostheses and a

Three-dimensional Surgery Support System

Collaboration on R&D and Business
Opportunity Creation

Collaboration with Global Players to Drive
Thailand's Digital and Smart City Initiatives

APEC: Policy Dialogue on Fuel Economy
Platform

e-Asia: Feasibility Study on Social
Implementation of Bioenergy in East Asia

Note

BMERU: Biomedical Engineering Research Unit
DERU: Design and Engineering Research Unit

ENVRU: Environment Research Unit

Nakashima Medical Co., Ltd.

Joining and Welding Research Institute/
Osaka University, Japan

JFE Steel Corporation, Japan

Nagaoka University of Technology, Japan

KU Leuven, Belgium

New Energy and Industrial Technology
Development Organization of Japan
(NEDO)

SEJONG Industrial Co., Ltd.

Autodesk Asia Pte., Ltd.

APEC Expert Group on Energy Efficiency
and Conservation

Waseda University, Panyapiwat Institute of
Management, Hanoi University of Science and
Technology, Badan Pengkajian dan Penerapan
Teknologi, Mandalay Technological
University, Souphanouvong University

FAST: Failure Analysis and Surface Technology Laboratory

MCU: Materials Characterization Unit
MFERU: Materials for Energy Research Unit
MRRU: Materials Reliability Research Unit
MRU: Metal Research Unit

NRFU: Natural Rubber Focus Unit

PRU: Polymers Research Unit

BMERU

BMERU

MRRU

MFERU and NRFU

BMERU

BMERU

MFERU

BMERU

MFERU

MFERU
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Industrial-scale Prototypes
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Practical instruction
for on-site failure assessment
of natural gas transportation pipelines
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The evaluation of failed components for natural gas

pipeline system including (1) preparation of tools and
devices for field investigation (2) collection of technical
data on-site e.g. materials data, environmental data, and
service condition (3) selection of samples for further
characterization in laboratory (4) storing and transferring
samples and (5) delivering samples for the next step in
the evaluation process. It is highly important to develop
an approach to acquire necessary, accurate and reliable
information to identify the root cause of failures to prevent
future occurrences.

This project aims to develop a prototype for the
evaluation process of failed component used for natural
gas pipeline system. The prototype has been verified both
in laboratory and fieldwork. Combination of experiences
and knowledge among project members, both from
academic and private sectors, has created an effective
approach which can be modified for other areas of
application with various service conditions.

The evaluation process, which is the output of this

project, has been successfully incorporated into a normal
procedure since June, 2016.
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Automatic quality control system
for plastic part production
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The accuracy of packaging process is one of the basic

indicators of the quality of factories and business operations.
Faulty labeling is not good for businesses and overtime
could result in partners losing confidence. Randomly
sampling and inspection cannot guarantee the package
correctness since the process still allows faulty labeling
products to be released to the market. Automation
technology that could inspect the package 100% could
play a crucial role in building customer trust as well as
enforcing transparency in the management of the business

itself.

Together with our partner (Nawapastic Industries
Co., Ltd. part of the Siam Cement Public Company Limited
or SCG), MTEC has developed a quality control system
for packing process by utilizing machine vision technology.
Our system can learn to differentiate all types of product
using learning process. Once the system was trained and
had learnt, it could differentiate and determine the
correctness of the product placed inside a box. That is,
it will alarm when a product placed in an incorrect box

passing through our machine.

The system provides 100% guarantee for the
correctness of the product package. With this new machine,
the factory can reduce worker in its production line,
cut off customer complaints and greatly build customer

confidence.
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High-performance retreaded solid tires
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The joint project with SL Rubber Industry (2000)

Co., Ltd. was aimed at improving the endurance performance

of local-brand retreaded solid tires to the level comparable
to or better than that of the new top-brand ones from
abroad. The endurance of the solid tires, in this sense,
was concerned with two major characteristics which
determined the shelf life of solid tires including bulging

or blowout resistance and tread wear.

In this project, the endurance time of the retreaded
solid tire was improved from 60 minutes to 150 minutes.
The value was equivalent to that of the new top-brand
solid tires which are 150 and 160 minutes for Aichi

from Japan and Solideal from Sri-Lanka, respectively.

The retreaded solid tire can be used in a selected
manufacturing site without the problems of bulging or
blowout. The forklift equipped with the retreaded solid
tires can be operated continuously for about 700 hours
before running out of tread. This value was comparable
to that of the Solideal tires which lasted for about 540 hours.
It can be said that the success of this project will help
local manufacturers to produce high-quality products,

resulting in more competitiveness in the global market.
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Modular proximal humeral
endoprosthesis and surgical tools
for oncology patients
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Bone tumour can occur in human of all ages. It is

one of the main causes of death in Thailand. The upper
humerus is a very common site of bone tumour. The removal
of tumour part is an essential procedure to prevent tumour
migration to other parts of the body. The length of bone
removal depends on the size of the tumour. Thus, the
humeral prosthesis needs to be designed in such a way
that the length of the prosthesis can be customized to
fit each patient. Currently, all of the modular humeral
prostheses used in Thailand are imported from Western
countries. The design of the imported prosthesis is based
on Caucasian anatomy which is not suitable for Thai
patients, resulting in difficulty during operation. Moreover,
due to the high price of prosthesis along with non-
reimbursement status, a lot of patients cannot afford
it and need to resort to other means of treatments

such as amputation.

As such, the new modular proximal humeral
endoprosthesis has been developed based on the Thai

anatomy database. The anatomy database is utilized and

analyzed. Then biomechanical engineering design
technology is used to design the prosthesis to ensure
the anatomical compatibility with Thai patients. The holes
on the humeral head have been arranged to ensure the
stability of the prosthesis. This humeral prosthesis was
developed by National Metal and Materials Technology
Center (MTEC) in close collaboration with the Thai
Musculoskeletal Oncology Society, Royal College of
Orthopaedic Surgeons of Thailand and Cosmo Meditech
Co., Ltd. The manufacturing process of modular proximal
humeral endoprosthesis is ISO 13485 certified. The prostheses
have gone through mechanical tests and toxicity tests.
The clinical trial of 10 patients has been performed.
The average follow-up time was 9.7 months with satisfactory
functional results. There was no complication related to
the surgery or to the implant. The mean MSTS score was
21 or 71%.

The modular proximal humeral endoprosthesis was
licensed to Cosmo Meditech Co., Ltd. for commercialization
on May 1, 2017.
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Digital Radiography - BodiiRay
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The Digital Radiography System - BodiiRay, has been
developed under the project “Development of Digital
X-ray system”. Digital Radiography (DR) is a technology
which is now replacing the film-cassette based radiography.
The DR system can yield instant radiographic images for the
doctors to examine the patients. Since the DR system has
many advantages over the film-cassette based one, many
hospitals in Thailand want to upgrade their systems to be
digital radiography systems. However, the imported DR
systems are costly. Most small public hospitals do not

have sufficient budgets to purchase these systems.

A research team from MTEC and NECTEC jointly
developed an affordable digital radiography system called
BodiiRay. This prototype of the U-arm DR system consists
of a flat panel detector, an x-ray unit, and developed
softwares. Once the prototype was completed, the
performance test has been done in the lab, including
the electrical safety test by PTEC. The result showed
that the prototype has basic features comparable to

those of the commercial systems.

A clinical study of this prototype has been done at
Thammasart University Hospital and the result was
promising. Thammasart University Hospital has decided
to use this prototype for chest radiography service in
a health check-up center in the hospital since August 2015.
The prototype has been used with more than 9,000 patients
(as July 31, 2017). A 3-year contract for chest radiography
service between NSTDA and Thammasart University

Hospital has been signed.
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Endoscope drying cabinet
with controlled humidity
to inhibit microbial growth
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The most crucial feature in the design of an endoscope

cabinet is that the relative humidity inside the system must
be controlled to inhibit microbial growth. It was found
that the air flow, both inside the cabinet and the inner
tube of the endoscope, is of high importance. The air
must be clean and has low moisture content. The air flow
rate is also critical since it was found that an air flow rate
of at least 1 liter per minute yields no development of
microorganism in the inner tube of the endoscope.
On the contrary, if there was no air flow, then the microbes

developed and grew rapidly.

The tube layout of the pneumatic system has been
designed so that the cleaned and dehumidified air going
through the inner tube of an endoscope and that going
inside the cabinet are well separated. In addition, the
position of the air connectors from the outlet of a cabinet
is placed close to the inlet of an endoscope to minimize
user errors, thus avoiding the reduction of air flow rates.
There is also a humidity-monitoring system which utilizes
a microcontroller to keep the relative humidity to

a preset value.
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“Connaitre, découvrir, communiquer,
telle est, au fond, notre honorable destinée.”

“To get to know, to discover, to publish
—this is, basically, our honorable destiny.”

Francois Arago*
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d93U Thin film transistor

Coating prototype (2016)

Coating Prototype (2013)

NsHARAULULTUEIY spindle Tugnavnssueueus
MIRUNARANN1TYINETUAMANATTTSY

NSNAUIANANE NRDAUVIEBABN

ASANYIIATIETALUTEIUTDUNNT DIUDINAN TN

nsUsuUeUsEansnmeUnsaitieln-Undd K-1

0.78

4.30

17.02

35.08

26.83

52.66

148.50

0.30

3.32

0.13

0.32

0.09

11.88

13.40

0.08

1.43

0.93

3.15

10.80

306.42

0.90
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142

Effects of sintering atmosphere on properties of bolt
Improvement of erosion resistance and corrosion resistance in sulfolane solution

The study of atmospheric corrosion behavior of new-generation stainless steels
with various surface conditions exposed to Thailand’s climate

nsUszliunaingdnsPiakuuinszikansenusdewiios nsdifinw) watadnann
Nndudynasviianeduaniniedn (PLA)

ATIATIEANAADUFRBE1I5 1T ULAS ALAT

nasanwnsiiiulanieiaguestudiusasunduiaduinfudeinds £85
@udunaainuazeq)

nsldwelulagtuassinuasuinmesdislunumaimnssudmiundndsinanadin
WINNITTUUTTATUIUUEIEU

msamwmamfﬂmaiﬁjLLﬂa%aaawwiUﬁzjuaau Grip assist handle WuuNgLNa11 Model 700P
warmstenenmalulagiaes “msaananaindrefetudiududunislusosus”

NMynTEivegeukaziaANaNTRvewuLuUBTIIaltaSILsssdulelug1mi s
a a (3

msUseneunazyadeudianinslan

mMaimuWanSusUssanliuesBuuimeadululasiav

mMsAnwanURvesilonediuesim3suNAULAY

NIVIYNG Snap Tie

FA of component using in petrochemical plant

NSRS N ILAEALATIEINAAD UATIAIT LABLAANSNUDIABUND AN TENIN
U NAULUANWAZE1ITAATIER

= < v v 13 9 = a
msfinwanudululiuazaiesianuilunsiamiiienisndnueuniay
nsAnynTeikarUsediudeunnies anuliauysaivsenisuuilouvendngdn

AUl ALAYAUENNTDURITUAIULAT DI UARLTAT LTI DLN AR YA
nadlulefwasasay 10

MsvgneranisIseaLlagUes

a

nsanalangiyn [u wagnewndbiuIans
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142.14

231.00

19.28

24.64

120.95

93.83

5.10

74.74

26.21

0.68

0.68

56.76

3.62

34.58

11.25

3.68

1.26

9.00

11598

88.05

0.60
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NSANYIBVENAINANULANAIIVBIDIAUTENBULTBLNGUNIATAYADANTTOUE
vouATuAsramAluladneuNBTa

nMlesgikarlsuUTTaindubiiasmeaeuiiunesisluanimngsy

] @ [ %
mheAuinndsnu
nsUssendaiduddeusssundlagliqaunidivedaudulodyvuaslv
N1380NHUUIBNTVAFOUATUATNUBILUALADINEAINTAUTZAN VRLA
nsfnwAMadesieUfiseeanTntuveslulofitaiingeg
Production of hydrogen via ethanol steam reforming

nsNUIAMANENSsTlugnansTevaii iy seeeil 2

mslirUinwaunsfinuniiessiuasUssiiutounnses anuliauysaivse
msvuileuvesnansioui

NMSHAMUIEATEIVRBRBNKATY1NUTEEU
NIBUTUNTIATIERURANANERN

msmndanuasnsalumsusudgsnunmuazudladgnlumsedia Caco,
masterbatch @miugnavnIsUNAERN

ASAUSUNTIATIEHRINUDANAERN

WiuyaAduAgnavnIIIsnaunaliansAfoy

TanpeuUanfiaaaudfnisaiedszgliihdmsunisusussatudmdianvselind

lngnsyuiumsTuguiou (Asamsssesi 1)

nMIsRmUINTEUINNSHARNSTIUa s lndnldillefunazindeugamgiien
lusgivgnamnysy

Tassmsitannaiaeiesdnsienssuiumsimnssuionisadeassdnuan
Feasibility study of carbon black for Li-ion battery and supercapacitor
nsnaaeuLUameIvindfieslesouuas iifauialelasd
mMaiafagmuusadeanususuditeufultlueiesnavuaidn

Design and production of spiral mold

273.75

0.02

3.86

0.83

3.75

66.82

4.63

0.77

9.09

2.99

0.37

0.07

57.34

0.32

5.20

26.29

9.72

156.49

0.18

1.17

5.23
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Economic and Social Impact

Evaluation Method
Each project or activity was evaluated against the following two criteria.
1. Evaluate only what actually happens. (No impact forecasts is used)
2. Determine the differences between the situation after the project and that before the project and report

the value of the differences.

"x
= Increased revenue
=
B
Import substitution [ g N VP41 product Productivity improvement @ Cost reduction

Y Investment in manufacturing and management
-@- Target Group

Technology requirements ‘ Technology transfer

i

— o ——

79897V 2560
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11

12

13

14

15

16

17

18

19

20

21

22

Projects with Economic and Social Impacts

Thai national life cycle inventory database for basic materials and energy
including applications

Prototype of integrated greenhouse system
Failure analysis and damage evalution of defective products |

Study on corrosion behavior of the 304 stainless steel to evaluate the risk of
corrosion of condensor parts in power plants

Development of work instruction for failure analysis of on-shore gas pipeline
Development and improvement of rubber product standards (rubber bumper)

The use of polysaccharide/modified tapioca starch-based rheology modifiers for
low-fat pork frankfurter-type sausages

Failure analysis and damage evalution of defective products

Formulation of blends cement from portland cement, gypsum and pozzolans
Green OTOP

Development and improvement of rubber product standards (concentrated latex)

Development of localized antibiotic released beads for bone and joint infection
treatment (phase 2): a clinical trial

Failure evaluation of broken blade of cooling fan
Silicone gel for burn scar treatment
Production kaizen in foundry by utilizing CAE

Development of ceramic body with high dielectric strength for high
voltage - electrical insulator

Finite element analysis of the grating products

Analysis of carbon footprint and study alternatives to reduce carbon of
ready-mix concrete products

Finite element analysis in engineering analysis (heat exchanger)
Biodegradable plastics

A study of automatic system to improve efficiency of lubricant manufacturing
process

Development of thin-walled ductile iron

Note The order of the projects in this list is sorted by PS (Project System) number.

363.06

0.56

10.00

2.05

535.67

2.64

7.79

6.00

24.32

40.54

103.03

21.62

48.10

39.28

3.20

25.28

1.00

140.00

1.80

3,600.00

82.80

0.02
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24
25

26
27
28
29

30

31
32
33
34
35

36

37
38
39

40

41
42
43

44

©

An investigation of laser toner refilling processes

Electron beam vulcanised natural rubber latex innovation for sustainable income
of Thailand from natural rubber latex products

The study project of use thai advanced preservative system (theps) in Nan and
Chiangrai provinces

Carbon footprint and water footprint assessment of bioplastic production from cassava
Corrosion evaluation of SS316L tubes used for offshore platform

Steam turbine rotor

HDPE formulation development for safety helmet shell

Recovery of rubber and inorganic substances from sludge waste in natural rubber
latex industry and their applications

Development of complete manufacturing process of crepe rubber in small factory
Designing of burnner refractory using finite element method

Assembly and testing of electrolytes

Research and development of battery pack and battery charger

environmental stress crack resistance of SAN and weld line strength of SAN

Licencing for the reseach benefits of processing and commercialization of
medical rapid prototyping products

Efficiency evaluation of water-repellent coating for hydration inhibition of magnesia brick
Development of hydroxyapatite and bioglass ceramics production for bone substitution
Metallurgical evaluation of the nozzle gun for spraying sulfuric acid

Development of icing sugar dust removal system in the grinding process of
raw materials

Failure analysis in petrochemical plant
Determination of rubber content and remained stearic acid in a high impact polystyrene
Medical rapid prototype for market trail

Efficiency improvement of multi-purpose agricultural engine usage

79897V 2560
gudinaluladlanzuaz iaquvieni

7.72

a7

10.08

75.06

864.00

512.45

51.28

424.51

381.13

56.48

0.90

9.90

12.80

85.49

54.00

0.10

132.30

0.18

7.92

0.45

3.32

0.32



n project (s) value (million baht)
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a7

48

a9

50

51

52

53
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55

56

57

58

59

60

61

62

63

64

65

Endoscope drying cabinet with humidity and time controller

Life-cycle assessment of environmental impacts of plastic lens

Applications of zinc die castings in faucet’s components production

DIY spacer

Study of damaged steel slabs

Industrial service

Study of flow behavior of high-density polyethylene in extrusion blow molding
Life-cycle assessment of environmental impacts of sanitary-ware faucet

Design and development of modular proximal humeral prosthesis for ASEAN
oncology patients

Technical training on plastics injection molding and flow analysis of an injection mold
Digital dentistry for impoverished elderly to celebrate on the auspicious
occasion of Her Royal Highness Princess Maha Chakri Sirindhorn’s 5th cycle
birthday anniversary

Patient lift investment

Recovery of rubber and inorganic substances from sludge waste in natural rubber
latex industry and their applications

The effects of process parameters on evolutions of microstructures and textures
for extrusion processing of copper target sputtering

Coating prototype (2016)

Coating prototype (2013)

SFIVE

Productivity improvement of high-quality concentrated latex
Quality improvement of solid tyre

Evaluation of product defects/imperfections/contaminants and technical
consulting service

Improvement of K-1 valve opening device

0.78

4.30

17.02

35.08

26.83

52.66

148.50

0.30

3.32

0.13

0.32

0.09

11.88

13.40

0.08

1.43

0.93

3.15

10.80

306.42

0.90
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76
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78

79

80

81

82

83

84

85

86

Effects of sintering atmosphere on properties of bolt
Improvement of erosion resistance and corrosion resistance in sulfolane solution

The study of atmospheric corrosion behavior of new-generation stainless steels
with various surface conditions exposed to Thailand’s climate

Life-cycle assessment with flow-on effect analysis : bioplastic (PLA type) from cassava
Analysis of welded rail track

Materials compatibility study of automotive parts of passenger cars in contact
with E85 fuel (polymer parts)

Finite element analysis in engineering analysis

Film technology in controlling gas and water vapor permeability for packaging
of fresh produce

Development of hybrid gas-assisted injection molding technology for grip assist
handle model 700p and technology transfer of "gas-asssisted injection molding
of grip assist handle part"

Development of light weight brick properties reinforced by para rubber leaf fibers
Assembly and testing of electrolytes

Microwave accelerating curing for fiber cement products

Properties of geopolymer from red clay

HDPE cable spacer

FA of component using in petrochemical plant

Consultancy and testing of dielectric constant of acetylene black-rubber composite

Feasibility study and knowledge creation in the development of manufacturing
process for nonwoven

Evaluation of product defects/imperfections/contaminants and technical consulting service
Investigation of E85 materials compatibility in small agricultural engine and motorcycle
HDPE cable spacer

The recovery and purification of tin, silver and copper

142.14

231.00

19.28

24.64

120.95

93.83

5.10

74.74

26.21

0.68

0.68

56.76

3.62

34.58

11.25

3.68

1.26

9.00

115.98

88.05

0.60
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100
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104

105

106

107

Effect of premium fuel components on performance of common-rail diesel engine
Analysis and improvement of vinyl rain gutter with CAE
New battery development

Application of natural dye reseacher by using microbial for dyeing of
hemp and silk fibers

Design testing method for state of health of valve-regulated lead-acid (VRLA) battery
Study of FAME (fatty acid methyl ester) oxidation stability

Production of hydrogen via ethanol steam reforming

Quiality improvement for aluminium industry : phase 2

Evaluation of product defects/imperfections/contaminants

Formulation development for retread and cushion gum compounds

Technical training on plastics injection molding and flow analysis of an injection mold |

Technical training on plastics injection molding and flow analysis of an injection
mold Il (CaCO, masterbatch)

Technical training on plastics injection molding and flow analysis
of an injection mold Il

Value adding to product in ceramics industries by glazing technique

Electrostatic dissipative (ESD) compounding materials for electronic part containers
by thermoforming process (1st phase project)

Development of low temperature body and glaze production process in
ceramic tile industry

Engineering process for value creation : machine development

Feasibility study of carbon black for Li-ion battery and supercapacitor

Inspection and testing methods for Li-lon battery and nickel metal hydride battery
The development of automotive friction material for small machine

Design and production of spiral mold

273.75

0.02

3.86

0.83

3.75

66.82

4.63

0.77

9.09

2.99

0.37

0.07

57.34

0.32

5.20

26.29

9.72

156.49

0.18

1.17

5.23
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Human Resource Development
and Awareness-raising Activities




ms@nousy (Training)

Yananssy

Activities

1 mdHneusamvangasnalu $1uiu 26 vidngns
Public Training 26 Courses

2 msAnausuawiznguliuAna8 999
U 23 MU
Group Training 23 Organizations

ngu g Ay | IuIuAu-IY
Targets Participants | Participation
UARININIARREIVINTTH N1ATT 1,145 1,517
LaZNIANIIANYN

Participants from industry,
government and academia

Qﬂﬂ’]ﬂiﬂ’]ﬂqmﬁ’]‘ﬂﬂiim fﬁﬂ%/g 753 1,632
LaENIANISANEN

Participants from industry,

government and academia

msuUs:sudBINS (Conferences)

Juil/Aananssy

Date/Activities

1 N3UTEYNIVINTUNIRAINGIAEATUAY
walulagian A3 9
14-15 §uAu 2559
The 9t International Conference on
Materials Science and Technology (MSAT-9)
Dec 14-15, 2016

2 MUsEINIvINFNTUTUAYYER
wisUszmdlnensed 3
14 §unAN 2559
The Third Meeting of Thai Society of Dental

Biomaterials (TSDB 2016)
Dec 14, 2016
3 navsssuuszsUvessunauidean sl 1

14 §unAu 2559

The 15t Annual Meeting of MRS-Thailand
(MRS-Thailand 2017)

Dec 14, 2016

4 MUsEYNIYINTG 8. 2560 %iate B10
Aumadenludvesine
30 funAy 2560
NSTDA Annual Conference 2017 (NAC2017)
: B10 for New Alternative Fuel in Thailand
Mar 30, 2017

ngu g 1UUAU-IY
Targets Participants | Participation
YARINIAARAFINNTIN N1ATT 229 458
LAZNIANITANY

Participants from industry,
government and academia

UARININIABAFINNTTU N1ATT 28 28
LaznIANISANYT

Participants from industry,

government and academia

YAAININIAYAFINNTIN mv‘ﬁ"g 85 85

LATAIANITAN®N

Participants from industry,
government and academia

UYARININIARAFINNTTU NATT 34 34
waEAIANISANY

Participants from industry,
government and academia

Annual Report 2017
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11

12

Juii/Yananssy

Date/Activities

N15UsEYuIYINIG 6N, 2560 Wil
NSRAILIAAIMNTTNENeAB lneag1edsEiy
melduleuie Tnsuaus 4.0

30 fuAy 2560

NSTDA Annual Conference 2017 (NAC2017):
Sustainable Development on Thailand

Tire Industry under Thailand 4.0 Policy

Mar 30, 2017

nsUsERRYINs §amv. 2560 vhde flsiinve:
FOANIIUNONTET KBRS T Y

31 JwAy 2560

NSTDA Annual Conference 2017 (NAC2017),
Nonwoven: Engineering Materials for
Innovation Product Creation

Mar 31, 2017

MTI’s AsiaTAC Spring Meeting
(AsiaTAC Spring 2017)
Apr 27-28, 2017

The 7" WMRIF Symposium and
General Assembly (WMRIF 2017)
Jun 19-22, 2017

CO, Capture Sorbent Screening and
Characterization: Methods and Tools
Jun 29-30, 2017

MIUszANsINEM T ReNRWALLLAENS
13-14 nIn1AL 2560

Collaborative Meeting in Research and
Development of Rubber Technology.
Jul 13-14, 2017

International Conference on Traditional
and Advanced Ceramics 2017 (ICTA2017)
Aug 31- Sep 1, 2017

The Advanced Technology in
Photoluminescence
Spectroscopy and its Applications
Sep 22, 2017

nguilmung FUIUAY
Targets Participants

UARINTNIARAAIMNTTH N1ATY 28
LAENIANISAN®N

Participants from industry,
government and academia

UARINTAIARAAIMNTTH N1AST a4
LAEAIANISAN®N

Participants from industry,
government and academia

Participants from industry, 57
government and academia

Participants from industry, 102
government and academia

Participants from industry, 22
government and academia

UARINTNIARAFINNTTU N1ATT 264
LAZAIANITANEA

Participants from industry,

government and academia

Participants from industry, 112
government and academia

Participants from industry, 52
government and academia

TIUIUAU-IU
Participation

28

44

114

408

44

528

224

52

152

79897UUsE 97T 2560
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ﬁOﬂSSU3§1Dﬂ01UHS:hLTﬂ?i1h§Ul&J‘lOl$U
(Awareness-raising Activities for the Youth)

Tui/Aefianssu ngustviang Al | IUIUAU-TY

Date/Activities Targets Participants | Participation

1 AANTTU LHIWNAUNBLNES & ATUTBEND NSy as0 900
NuazgeIuan Jrudneansasuss
Uszant 2560
11-12 4ns1au 2560
PoreMat, Children's Day 2017, Sirindhorn  Students
Science Home
Jan 11-12, 2017

2 mewddusenuuunazshopsuiwiszmAlne  levulazyanarily 2,000 4,000
nunnasuns U 2: vinvewnenn
21-22 un3nAu 2560
Thailand Robot Design Contest Youth and general public
Bangkok Mini Maker Faire 2017
Jan 21-22, 2017

3 msudedueanuuylaaiausud LWIBURAEUARAVILY 266 3,117
wisUszmealne assi 10
5-24 $igu1eU 2560
Thailand Robot Design Contest 2017 Youth and general public
Jun 5-24, 2017

4 NanT3U Cheesy vin¥aanua lwnvuLazyAnaTLY 240 2,640
NUUBNTIHINBIAERsLazImAlUlaBLiIYR
Usza1U 2560
17-27 &wnay 2560
Cheesy, How to make Milk Cheese Youth and general public
National Science and Technology Fair 2017
Aug 17-27, 2017

5 msudeduepnuuunazaiajueun lwnvULAzYARATILY 71 994
UIYIA AT 28
6-19 &AL 2560
The 28™ International Design Contest 2017 Youth and general public
(IDC Robocon 2017)
Aug 6-19, 2017
6 n15UsznaA ITCi Award 2017 %iade wianssu  tnAnw 101 211
dmsutuggede
15 fugney 2560
ITCi Award 2017: Industry Transformation Students
Center- Innovate Award Innovation for
Senior Housing
Sep 15, 2017

Annual Report 2017
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Customer’s Perspective on Human Resource Development
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Hatari Electric Co., Ltd.

Hatari Electric Co., Ltd. is a leading manufacturer of
electric fan products in Thailand. The company is dedicated
to delivering products of the highest standards, and
continuously focuses on sustainable R&D and product
design to meet the market demands and captures the
latest technology trends. Hatari Electric becomes the
leader, which has the largest market share in the domestic

market of electronic cooling fans.

Mr.Wichaya Meksavan, the R&D Manager of Hatari
Electric, mentioned that “the company originally began
as a small family business running by trials and errors.
As competition intensified, Hatari Electric placed importance
on research and development. The company also wished
to enhance the capabilities of its employees which are
valuable asset of the company. The company received
technical training from MTEC on plastic part development

and mold design.”

“Training helps change the
mind-set of the company’s
engineers and technicians
to put theoretical knowledge
into practice rather than
relying on experience only.”

79897UUsE 97T 2560
gudinaluladlanzuaz iaquvieni

Mr. Wichaya Meksavan

R&D Manager

|




T SR

“MTEC researchers are committed to knowledge dissemination from the basics using computer-aided
technology for mold design and production to on-site problem solving on plastic injection and mold flow
analysis in order to prevent problem recurrence. Training helps change the mind-set of the company’s

engineers and technicians to put theoretical knowledge into practice rather than relying on experience only.”

Hatari Electric will continue to collaborate with MTEC in terms of technical training. The knowledge
accumulated will be further developed to be used for solving advanced engineering problems. When asked
about recommendations for MTEC and NSTDA, Mr. Meksavan said “the governmental agencies should engage
more in public relation activities to build customer awareness on their expertise and services for private sector.
This will help to promote industrial networking. Communication channel should be set up as a means to reach
industries who need technical assistance. Researchers and research personnel should understand that
entrepreneurs place an emphasis on practical cost-reduction solutions. The government assistance will

contribute significantly to raise the country’s competitiveness.”

Annual Report 2017
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Innovation Group (Thailand) Co., Ltd.

Innovation Group (Thailand) Co., Ltd. is a group of
companies which manufacture and distribute rubber
compounds, synthetic rubbers, plastic compounds, molds
for rubber and plastics, rubber parts and rubber products
such as o-rings, seals, automotive rubber parts of wiper
blades and fire-fighting suits. Innovation Group (Thailand)
is also a distributor of chemicals from the world’s leading

chemical companies.

The company’s R&D center conducts research on
rubbers and plastics. Currently under construction, a new

prototype center will be in operation soon.

Mr. Wattana Teppinta Ms. Athicha Yotharuk

R&D Assistant Manager R&D Manager

79897UUsE 97T 2560
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Ms. Athicha Yotharuk, the R&D Manasger, explained that
“The prototype center focuses on 3 areas : 1) component
design 2) use of finite element method to simulate
components and 3) mold design. However, the majority
of the company’s personnel have background in polymers
science. Finite element is not their expertise. The company
needs experts to train its staff on finite element method

in engineering to enhance our technical capabilities.”

Collaboration with MTEC has spanned from technical
trainings to collaborative research projects. MTEC researchers
sugeested that the problems the company encountered
could be solved by means of finite element analysis.
The company then requested MTEC to customize a one-year

training course on “Finite Element Method in Engineering”.

“The training has

a substantial content since
it is co-designed and
developed by both MTEC
and Innovation Group”




Mr. Wattana Teppinta, one of the participants, stated

that “The training has a substantial content since it is
co-designed and developed by both MTEC and Innovation
Group. The employees are able to apply the knowledge
acquired to on-site problems. R&D personnel is able to
enhance their capabilities in this field from next-to-zero
backeround to be able to solve their daily-operation
problems 80 percent of the time. The rest of the 20 percent,
the R&D personnel is able to apply the knowledge
accumulated from other fields of work such as to cross-check
results simulated by finite element analysis and to improve
accuracy of the results simulated by finite element analysis
using appropriate parameters. However, in-depth training
is required for this field of work in order to gain a more
accurate result, which will be beneficial in terms of reduction

of cost and time consumption.”

As for recoonmendation for MTEC, Ms. Yotharuk stated
that “MTEC researchers is dedicated to educate the
company’s personnel throughout the course. Even after
the course was completed, the researchers continued
to give their advices to help the company. As for future
collaboration, the company would like MTEC to provide
a training course on finite element method in engineering
and other courses which helps to build capacity of their
R&D personnel.” Ms. Yotharuk added that publicity
is a great way to spread words on expertise of MTEC’s
researchers to the industry. More public relation activities

should be carried out to maximize the opportunities for

potential collaborations with the industry.

Annual Report 2017
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Thai Summit Harness Public Co., Ltd.

Thai Summit Harness Public Co., Ltd. (TSH) is a leading
enterprise in electrical wiring harness, cables, connectors
and PVC tapes for automobiles and motorcycles for
more than 30 years. The company is proud to produce
high-quality, reasonable-price products, which exceed

clients’ expectations. On-time delivery and after-sales

services are also among many achievements of the company.

According to Ms. Phornthip Tabkosai, an R&D Engineer,
Thai Summit Harmness seeked out technical training provided
by MTEC due to the STI (Skill, Technology and Innovation)
promotion policy for entrepreneurs by the Board of
Investment of Thailand (BOI). In response to the STI policy,
investment was made on human resource development
and organizational development. Capacity building on
design and problem analysis using computer-aided
engineering (CAE) is of importance to the company.
The knowledge obtained is used for developing products
used in wiring harness, analyzing engineering problems,
which help reducing cost from outsourcing products and

minimizing low-quality products.

“TSH recognizes that

MTEC has potential and
knowledge which can be
transferred to our personnel.”

79897UUsE 97T 2560
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Ms. Phornthip Tabkosai
R&D Engineer
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Ms. Tabkosai said that “TSH recognizes that MTEC
has potential and knowledge which can be transferred
to our personnel. TSH and MTEC worked together to
customize a training course on advanced CAE for engineering
work for the first and second years. After the first year,
TSH’s staff can apply their knowledge of product’s
properties and its deforming behavior to design and
develop new products, solving problems on product

quality and manufacturing process.”

\ |
.‘ '
\JL \

Apart from the training programs, TSH also has its

samples tested for materials properties at MTEC’s analytical
testing labs. The test results will be used for the company’s
R&D projects. TSH and MTEC have 3 collaborative research
projects and also 3 product design projects. Ms. Tabkosai
added that “MTEC is a specialized organization which is
able to collaborate and support our R&D activities such as
design engineering, polymers, rubber and materials
characterization”. These collaborative activities will pave

the way for more R&D activities and capacity building in

development and design engineering.
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Articles Published in the MTEC Website

U

FUNBUNS

YauNAY Title

Published Date | Truehits

1 \n3osfiua iR funudulgnane  Creating implant synthetic bones Dec 28, 2016 1796
Tamudaiselanuni using 3D printer within a few minutes
2 ansduusienedimes UiRienis Polymer additive could revolutionize Mar 9, 2017 1402
SloAananadin plastics recycling
3 LL‘UG]Lm@%ﬂi%ﬂuﬁ%ﬂﬂ‘u’mLLﬁJ’JﬁﬁQLLéj’J Recycled glass bottles make efficient May 1, 2017 1354
AUNAINURLTWABU 4 Windn pouchcell batteries to store almost
4 times as much energy as
conventional batteries
a4 Nano-interlocking nalnfiiufiands Nano-interlocking mechanism Dec 28, 2016 1313
Tasdndn increases adhesive strength
5 FEATUEULUURAUANLN 119 fuuaz  Flexible soft gripper mimics gecko's May 25, 2017 1081
ganguanunsaeningiiiuindnuniy  feet to pick up objects with curved
1Al surface
6 Wosgaduasruniule 90 wh Sponge can absorb up to 90 times Mar 22, 2017 1077
wesmtndes uandsldglasae I its own weight in spilled oil and
can be reused
7 “Thubber’ pauwednvialaidnla Thubber' a new composite combines  Feb 27, 2017 1020
auseula elasticity with thermal conductivity
8 mﬁﬂﬁmmﬁaumumz@ﬂ WAy Bone nanosubstructure inspires Apr 12, 2017 975
NuMUsenN1sAN32lAAN LAY crack-free steel
9 niednInutouugNiele Self-healing technology could be Apr 25, 2017 954
TndJuasalusnanuddand used in smartphone screens by
the year 2020
10 wedmsusiunsdalumlaainiinia New BPA-free degradable and Jun 27, 2017 672
wazasusulaeenlen awnsagon biocompatible polycarbonate
gangls danudiulanisdinim made from sugar and carbondioxide
wazUasasdeainaisidie
11 wesdldwana@ndinmainugun Making bioplastic from lemon Aug 7, 2017 454
wazduAumng I
12 uelsieavialvi wlsussazlaseld  New aerogel mimics exceptional Jul 17, 2017 433
LBYULUUAIAUARILNTDR strength and resilience properties
of powdery alligator-flag stem
* doya  Juil 16 waedmey 2560
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FTUNEUNS

Founaau Title )
Published Date | Truehits
13 winaUa miind AL UULKUTA An octopus-inspired patch that can Jul 24, 2017 417
TdadnlaenuRdenuazui stick to both wet and dry surfaces
14 Tasgeduusenainidunyldud Sorbents made from sulfur and Aug 28, 2017 313
warAIuzaU recycled cooking oils
15 RERGIIY Making clothes from milk Aug 28, 2017 303
16 asanan L1185 8191n1s Could a green tea extract help treat Aug 28, 2017 270
Feditulaluw? tooth sensitivity?

* Joya o T 16 worIN1eU 2560

£+. 01sa1s/Kuoao

Journal/Book
FudiaiRu
Title ISSN
Published Date
1 Nyannaluladian adu 83 Materials Technology Magazine Issue 83~ Oct-Dec 2016  0859-1695
2 yaswalulagian adu 84 Materials Technology Magazine Issue 84 Jan-Mar 2017 0859-1695
3 saswalulagian atu 85 Materials Technology Magazine Issue 85 Apr-Jun 2017 0859-1695
4 smswalulagiag adu 86 Materials Technology Magazine Issue 86 Jul-Sep 2017 0859-1695
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Issue 83: October-December 2016

September 16, 2016 was the day MTEC celebrated
our 30th Founding Anniversary. From a small organization
then MTEC has now become a fully-operated research
and development organization. This issue addresses
MTEC’s works in materials technology which had been
a part of the Nation’s development all these years.
Various viewpoints from MTEC’s alliances are presented
such as Dr. Prinya Sainamthip, Managing Director, The Siam
Refractories Industry Co., Ltd., and Professor Emeritus
Dr. Charan Mahatumarat, Head of Princess Sirindhorn

Craniofacial Center, King Chulalongkorn Memorial Hospital.
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nsUfTRgaaunsauAndusnudy 3 afs afed 1 1Andu
e a.a. 1784 Weiimsndanuambueglethlumstuiedon
wwdnadnina adefl 2 Aintuidle a.e. 1870 Wefinslimdasy
Tulhuaeszuvaeniululssnu adedl 3 etuidle a.e. 1969
\lefinisldgunsaididnnsedndfiFunin Programmable
Logic Controller (PLC) Tuszuudnlud® dludagiuiinis
yadle “gaamnssy 4.0” funndu wagnanatuindunis
ﬂﬁﬁf?@mmumim%ﬂﬁ 4 gnavinIsy 4.0 Fieexls? ddtyeensls?
Mesatiuiddiney

Issue 84: January-March 2017

The Industrial Revolution is a major turning point in
history. The first one was in 1784 when steam has been
used to power steam engine. The second one was in
1870 when electrical power and conveyer played a vital
role in factory. The third Industrial Revolution was when
Programmable Logic Controller (PLC) being used in
automation system in 1969. Nowadays we heard about
“Industry 4.0” as the 4th Industrial Revolution. What is
Industry 4.0 and its importance? Find out all answers in

this issue of Materials Technology Magazine.
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Yagdulanmsuddeaanainnssy 4.0 “Additive
Manufacturing” #i3e “mswdnuuuifisiiie¥an” foidunis
Tumaluladileddyivilignamnssy 4.0 dufaua
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Issue 85: April-June 2017

The world’s industry is transforming to Industry 4.0.
“Additive Manufacturing”, the processes that build 3D
objects by adding layer-upon-layer of materials, is one
of the key technologies for Industry 4.0. What these
technologies are all about? What industries will be
affected? How to do quality control of the products?
This issue of Materials Technology Magazine has all the
answers through its interesting articles such as 3D Printing
in Manufacturing Industry and Additive Manufacturing:

Dreams come True.
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Tulefifing (Biomimicry) Wuenansiiedosiunis
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Issue 86: July-September 2017

Biomimicry is an emerging science that studies
nature’s creations and try to imitate the designs. Living
lifeforms have evolved well-adapted structures and
materials over geological time through natural selection.
This issue presents various articles related to innovation
inspired by nature along with very informative and
interesting interview with Professor Dr.Supapan Seraphin,

NSTDA Senior Specialist, sharing her invaluable experience.
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CRMA Exhibition 2016
November 11-12, 2016
Chulachomklao Royal Military
Academy, Nakhon Nayok

NAIIUAY

1. AULUULISISDUNSINYASHUUATUINDS

2. Zwezgiiiloavialnsadauuuiiiuton

1. Integrated agricultural greenhouse system

2. Open-cell aluminium foams core with shell

nsuaiunaldns 2016
23-26 wnFdMyuU 2559
Tuina vown

Grand Metalex 2016
November 23-26, 2016
BITEC, Bangna

NAIIUIY

Wuergiifiayialnsalanuuiiiuion

Open-cell aluminium foams core with shell

anssANMSUKNSSU
o1svamuny

30 wnAPMYU-3 SudAY 2559
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Thailand Friendly
Design Expo 2016

November 30-December 3, 2016
IMPACT Exhibition and Convention
Center, Muang Thong Thani

2

satulad
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s(i-l::'(e and Technology

NAIIUAY

1. malulagivegunndesunuagiiuggsene

2. 1A59N1508NLUUKALINTINTONTINAYA WA UL A RN IZAY

3. 1AseseniUY

1. Dental technology for oral health of the elderly

2. Personalized shoes for the elderly

3. Patient lift

Annual Report 2017
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Lampang

Ceramic Fair 2016
November 30-December 12, 2016
Lampang

WNAIIUIY
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. FlelndwesianUssndandau
. dgnaiaeulndnilelndwes (lelndwes)
- TanuialnannavwmLayianergiun (sxgilun)

. Ceramic membrane for hydrogen separation

. Cenospheres from fly ash

. Geopolymer: an energy-saving materials

. Lightweight brick with geopolymer composite

. Lightweight materials from glass cullet and alumina

nanundndny 2560
10 uns1AY 2560
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“MOST Station @
Khlong Phadung

Krung Kasem Market

January 10, 2017
Klong Phadung Krung Kasem Market

NAIIUIYY
1. L‘%@@Jmamwuﬁugm 1. Dredger for general applications
2. ﬁagmawmuamﬂﬂizadﬁ 2. Dredger for multi-purpose applications

oa wninos nuls
21-22 UnsS AL 2560
guemsAIne: ansn s

Bangkok Mini Maker
Faire 2017

January 21-22, 2017
The Street Ratchada
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NAIUNNTTU
Aanssunsuvtulazasnaviueusd RDC 2016
Robot Design Contest 2016
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Waste Management

Technology Roadshow
February 1-3, 2017 BITEC, Bangna

WNAIUIRY

1. Tassnsufudsenssuiumasdauagimunssuuiidatidennnisendon

2. Tassn1snisdrsanvesyarosnelunmiine desssuemans audsedn
wazaveInemansusemelng

3. opaLauLUUiugu

4. [FopaauwuUaIUNUSYasA

1. The process improvement and the development of the wastewater
treatment process for bleaching and dyeing textile

2. Investigation of municipal solid waste (MSW) from Thammasat University
(Rangsit Campus) and Thailand Science Park
3. Dredger for general applications

4. Dredger for multi-purpose applications

International Conference
on Sustainable Agriculture
and Bioeconomy 2017
(AGBIO 2017)

February 27-March 2, 2017
BITEC, Bangna

WNAIUIRY
LAY UUIBLRNIENIIAIUYITTTUR

Research activities of Natural Rubber Focus Unit

||naozi1omsUs:qu5mms
Us:910 2560 donts.

3 JurAu 2560
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Press Conference
on 13" NSTDA Annual
Conference 2017

March 3, 2017
Ministry of Science and Technology (MOST)

[

HaUIY

1. U539470091 ActivePAK Ultra dmisundanaannddnsinismelaas

2. flsifnne (Nonwovens) Janimnssumadenilion1sinuns

3. masfisdndaumsliisiululofmaliigedu

1. ActivePAK Ultra, packaging for highly respirating fresh produce

2. Nonwoven: Engineering materials for innovative product creation

3. Implementation of higher blend of biodiesel

Annual Report 2017
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Sustainable Energy &
Technology Asia 2017
(SETA 2017)

March 8-10, 2017 BITEC, Bangna

NAIIUIY

wunmesaiedlessu

Lithium-ion battery

MsUs:BUIBINS
Us:910 2560 don.

29 Jupu-1 IWKWU 2560
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13t NSTDA Annual
Conference 2017

(NAC 2017)
March 29-April 1, 2017
Thailand Science Park

A W DN
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o

NA9UIY
1. Y

U53941491 ActivePAK Ultra dvifundanaaniiiisnsinismelags

. flaisinve (Nonwovens) fanimnssuniadoniien1sinyns
- masindnarunisldindululesiwaligeiu
. HAUAUYaRdUMAY 2559

. ActivePAK Ultra, Packaging for highly respirating fresh produce

. Nonwoven: Engineering materials for innovative product creation
. Implementation of higher blend of biodiesel

. MTEC Research Highlights 2016

duinosiun 2017
17-20 U.lf]l:}ﬂ'\ﬂU 2560 1U|nﬂ uUIoun

Intermach 2017
May 17-20, 2017 BITEC, Bangna
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NAIIUNINTTY
wuzihaudufsuanamnssugeuan ITC

Introduction to Industry Transformation Center (ITC)
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THAIFEX-World of Food

Asia 2017

May 31-June 4, 2017

IMPACT Exhibition and Convention Center

NAIUIY

1. Weinus59iauet ActivePAK

2. U3334Y0u91 ActivePAK Ultra dwiundnsaandifisnsnismelags
3. WanUanthand msunanNaanfAnLes TopFLEX

1. ActivePAK fresh produce packaging
2. ActivePAK Ultra, packaging for highly respirating fresh produce
3. ActivePAK TopFLEX : Lidding films packaging for fresh cut produce

ounanodumniu
aNAMNNSSUNOESID

nsooBYU 2560
8-10 Dauwu 2560
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Intermat ASEAN 2017

June 8-10, 2017
IMPACT Exhibition and
Convention Center

NAUITY

1. FlelndwesianUsendandsanu

2. gunawmenIndnuasidaniaiul G ROCK
3. uugthAudusuanavnssudewnan ITC

1. Geopolymer: an energysaving Materials
2. Lightweight brick with geopolymer composite

3. Introduction to Industry Transformation Center (ITC)

ownanoinalulag
lla:msus:sunu
waovoiunniinu
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ASEAN Sustainable

Energy Week 2017
June 7-10, 2017 BITEC, Bangna

WA

nsiiindndumsltindululefiwaligedu

Implementation of higher blend of biodiesel
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Our Thai Local

Product Fair 2017
June 22-27, 2017 Central World

NASIUITY

1. FAuus59au91 ActivePAK

2. U3I9AUA ActivePAK Ultra dviusdnsaandiflidnsinismelags
3. WdnUanthand M UNARHaaARALAY TopFLEX

1. ActivePAK fresh produce packaging
2. ActivePAK Ultra, packaging for highly respirating fresh produce
3. ActivePAK TopFLEX: Lidding films packaging for fresh cut produce

unssFAMS
ws:rhKunuudoudnu

12 nsnAu 2560 ws:hrdnaoudnus

Ban Suan Prathum

Villa Exhibition
July 12, 2017 Suan Prathum Villa

Na9UIY
Fnlsifinne (Nonwovens) Tan3finssumadeniitonsinuns

Nonwoven: Engineering materials for innovative product creation

msUs:3UAWSIUDTD
msdduutuurnalulageno
Us:910 2560

13-14 nsnmAL 2560
gnenudnenmansus:nAlng

Collaboration in Research
and Development of Rubber

Technology Meeting
July 13-14, 2017 Thailand Science Park

79897UUsE 97T 2560
gudinaluladlanzuaz iaquvieni

NAIIUAY
WHUAY ALY BINUIELRNEN IR LSS ITUYIR

Research activities of Natural Rubber Focus Unit
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lna:sssusi 2560
27-30 nSNMAY 2560
AueMsUs:BUIKOBIAASAD

Organic & Natural
Expo 2017

July 27-30, 2017 Queen Sirikit
National Convention Center

NAIUITY
U539410491 ActivePAK Ultra dvisundanaaniiiisnsinismelags
ActivePAK Ultra, packaging for highly respirating fresh produce

Intemational Conference
on Traditional and
Advanced Ceramics 2017
(ICTA2017)

August 31-September 2, 2017
BITEC, Bangna

NAUAY

1. wluilesanieinaes

. AlelndweianUsendandanu

. dgainaeulndnilelndiwes

. TanualuAnAYLLay ianergiunn

A W DN

. Cenospheres from fly ash
. Geopolymer: an energy-saving materials

. Lightweight brick with geopolymer composite

A W N -

. Lightweight materials from glass cullet and alumina

WUUINNSSUNMDMSIIWNE
Thailand 4.0

31 domAu-1 AULIBU 2560
IsonsuBunsiguassmisiia:
poulouBuIBuINos

National Medical &
Health - Tech Innovation
Thailand 4.0

August 31-September 1, 2017
Centra Government Complex Hotel &
Convention Centre Chaeng Watthana

1. nszgnuavdelagiuuvuiieuadiuuu

2. WURELNY 2.0 LATBLANTSIABNMILABSAMSUNUTUANTTY
3. AULUUNBILABENTSONYIUIALULTLASIAS 19585 UNISNANATN

1. Proximal humerus endoprosthesis

2. DentiiScan 2.0: a 3-D dental X-ray machine

3. Safety-enhanced ambulance cabin

Annual Report 2017
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SIMA ASEAN
Thailand 2017

September 7-9, 2017 IMPACT Exhibition
and Convention Center

NAIUIY

1. Greenhouse technologies

2. Nonwovens for plant cultivation
3. Machinery for plant cultivation

4. Packaging for fresh produce

Thailand Innovation &

Design Expo 2017 (T.1.D.E)

September 14-17, 2017
Queen Sirikit National Convention Center

NAIUNINTTY
wugeudufsuanamnsugennan IMC

Introduction to Industry Transformation Center (ITC)

0UUNI39Y 2017

14 Augwu 2560 KoUsasunooNWISo

The Naval Research 2017

September 14, 2017
Royal Thai Navy Convention Center

59697455977 2560
aueialuladlavsuas aguveri

NAIIUIY

AULUUNBILALAITTONYIUIARUULIATIAS195895UNSNANATN

Safety-enhanced ambulance cabin



0wduniidoyan
tnsulne 2560

20 Augnuu 2560 HoUs:BUNOONWUN

Army Research Day 2017
September 20, 2017 Royal Thai Army Hall

NAIIUAY
1. fszuLLUU@wmiwé“mugaﬁm%vmm
2. AULUUNBILAYEITIONYIUIABUULLASIAS 195995 UNISNANATN

1. Development of a high-energy food bar prototype

2. Safety-enhanced ambulance cabin

msus:nondoUs:iughnAu
Us:910 2560

25-26 nugnvu 2560
SUN0UANLNSSUMSIVYIROBIG

Invention Contest 2017

September 25-26, 2017
National Research Council of Thailand

NAIIUAY

NITUIUNITNTLUVDINANSITTINYIRLBZTANELMATIA in situ sol-gel
A process for preparation of natural rubber-silica blend by using in situ

sol-gel technique
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Swouyinideusy 58 aru: 6,184 au

KUOBDIUMASY

KUoBDLIONBU

38
(66%)

anmuumsAnw
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NL“U’]i’JJJﬂ‘i]ﬂﬁiSJ TSP & CDIP Open House 2016

AAIYIMEINShaYImNTTuTEn
UMINY1B8RAUINT INYWIANTLI1VIIAUIUTUNS

a

AMASERAETINANwIAMESYNEA] NTINEIREYTN IMENVRTUNYS

q

Y

E:J:L 192UA3NT3U TSP & CDIP Open House 2016
lsaSsuaiunmaIuIneae (EPlus+)
ANNSELAETINTULNETRUANUTINEINTSANN LA

auindndussand angivermansuazinalulad
wnedemalulagsnvuenadyys

a

ANNsELarTinAnwiAue SNl InTIMENaYI Inenununys

q

dinsindguiimandnalng am.

¥

E:J:L 1972UA3NT5U TSP & CDIP Open House 2016

ANNTELAETNSEULTNTURPNNTUTIINEEY
31NAINTIUAIELATRANAER ST TN

USTW 715 AasUBLSTU I119

medvfadanamnssy Angaadnenssueans
anUumalulagnszasunadnnunmsainn el

MAIVIEINTIUAENS ALIFINTTUFAERNS
UNIngdsIIUANERS Audsedn

angnamnssuuisUsinelng
ANZEUIMTUAZIIMTTAIN SNatur (Srithai Network)

ARNANTERATUNANNA1VIVINEANE AR INAERS
UUINYIALLNYATFANT INSNVANLNILEAL

A1V IAINTTUTINTHNNE AMLIFINTTUANERNS
UPINYIAYATUASUNTILSA DIASNY

AMNsHLazUnseulsasauma g INeIAT
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lsaSgunsvanyasal Jinmysys
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AuzfiBouTInIM e dauifivans

Jaudieivends Pnansaluining sy

LSS HUATEURALANNALINIT WUNU3

NAC 2017 ﬂfju D 3 Smart Food Processing & Packaging

NAC 2017 ngqu D 4 Smart Function Food
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191990AINTINAINAY A Day in Science MU LWou

e

v
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A::a::’:.zoa Headline: Thailand produces artificial bone replacement for upper arm, should cut costs...

Thailand produces artificial bone replacement for upper arm, should cut costs for patients

PUANGCHOMPOO PRASERT
THENATION

THAILAN D has successfully produced an arti-
ficial bone rvplntl'nwnt for people suffering
from serious pmhlr:m-s in the upper arm.

Thel hests will
significantly uut muilm] costs for patients
needing an artificial device,

“The quality of the locally-made humerus
proximal endoprosthesis is as good as the
|mPorled ones,” Dr Pl\a Kiatisevi, an

from the NSTDA. “After it gets a pi
apply for industrial standard certification
betore producing the mnmuu\(‘ device for
commereial purposes,” he said

Medical Services Department de; puty chief’
Prapon Tnnp.rlkt.rllkulihsmd each imported
humerus proximal endoprosthesis costs
patients between Bt300,000 and Bt400,000.

pntc‘nt

I hasnotyett
ered bytheuni I heme,” hesaid.
The tlr'n(\' is m.ltlt'nf't mnaﬂ:c mixture of

cobalt

at Lerdsin F ital, said yester-
da\ “The local deviee has proven practical for
all 10 patients in a approve Imm.m ln.ll.-e.
Hesaid that pati not de

complications from the device and have not
reported dislocations mnrthm past two \urs
The Thai b lend
sis was made pmsnblo through l:oll.lburmon
with Lerdsin Hospital, the Royal College of
Or the | Seience
and Technology Development Agency
(NSTDA) and the Cosmo Meditech Company.
Dr Kriskrai Sitthiseripratip, a senior
researcher at the NSTDA National Metal and
Materials Technology Centre, said Cosmo

News ID: C-170325003016 (25 Mar 17/06:25)

Wi :lhamood responseto c‘lemulhl:mp_\ and
surgery, primary bone cancer patientsstill have
up toa 60 per cent l:h.'tnl:-, of survival. “This
vill inerease
lhmrquarnj oflifie in the post-surgery period.”
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