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Message from Chairman
of MTEC Executive Board

Dr. Damri Sukhotanang
Chairman of MTEC Executive Board

“l would like to express my gratitude and thanks to all the executives and employees for their
unity and commitment to deliver quality works which sharpen competitive edges of the country
and raise awareness that science and technology is a crucial driving force for progress, especially in
transforming the country into an innovation-based society.”
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The mission of MTEC is to be a national research center for materials technology
that creates positive socio-economic impacts on the country. The strengths of MTEC comes from
the diversity of its researchers, core technologies, and connections with various organizations
across the world. With these advantages, MTEC is expected to not only deliver academic papers,
prototypes and patents, but also promote systematic utilization of the research outcomes which

will enhance its visibility and acknowledgement in all targeted sectors.

The Executive Board gives suggestions on the policies and the roadmap of MTEC according
to the demands of the country and the emerging technology trends. Research plans, focusing on
enhancing capacity in materials technology, are approved in accordance with policies and
rules set by the National Science and Technology Development Board while taking into account of
the following aspects:

Demand side: Research and Innovation in response to the national strategic plans, and
demands from government and private sectors. This work is supported by market research.

Supply side: Development of expertise on important topics with emphasis on improvement
and utilization of technology as well as resource management plans at various stages.

Process management: Reinforcement of working mechanism, capacity enhancement, and
systematic development of collaborative network for research and innovation.

Output-Outcome-Impact: Achievements, deliverables, and awareness-raising activities.

From the past performance, MTEC has developed clear policies to achieve its goals by
active participation in many roles, i.e, being a technology provider and consultant for business
groups and organizations related to the 11 focused industries of the country, being a driving force
for research and national quality infrastructures (NQI), as well as establishing connections in the

materials technology fields among government, private, industrial and academic institutions.

On behalf of the Executive Board, | would like to express my eratitude and thanks to all the
executives and employees for their unity and commitment to deliver quality works which sharpen
competitive edges of the country and raise awareness that science and technology is a crucial driving

force for progress, especially in transforming the country into an innovation-based society.
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Message from Executive Director

National Metal and Materials Technology Center

>_HZ

Dr. Julathep Kajornchaiyakul

Executive Director, National Metal and Materials Technology Center

“For a research institute, establishing complete links between every aspect of
works is crucial for a proactive operation. This style of work convey a complete story of the
outputs from science and technology perspective and the quality of the research can be assessed
with economic and social impacts on wealth and better living.”
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The National Metal and Materials Technology Center (MTEC) is a research institute with missions based on
four essential aspects of research and development, i.e., Excellence, Relevance, Impact, and Visibility. Expertise of our
research teams produces quality works that satisfy the demands of users and create positive socio-economic impacts at

the national and international levels.

At MTEC, we focus on building a work environment which fosters collaboration between research and support
teams in all aspects of the required tasks. Starting from developing a project proposal where we focus on identifying
a research topic, finding funding, creating allies, and developing budget and delivery plan. Next, we set utilization goal
by identifying target group and business plan. We also have supporting systems including, procurement, lab space and
equipment management, and technology promotion, along with strategies and measures that favor utilization of the

research outputs.

In this past year, MTEC started the frameworks (S-curve) to establish clear and proactive research objectives.
Noted examples include the innovation in human-centric design for elderly people, the alternative solution to rubber

surplus problem and the novel platform technologies, e.¢. dissimilar material joining.

The innovation in human-centric design for elderly people was initiated by groups of young researchers with
various expertise. The project began with a technical and financial review (front-end study) with a goal to develop alternative
innovations for elderly people using human-centric design. The project was done in collaboration with allies from
other fields including doctors, nurses and representative users who provided suggestions and feedbacks so that the final

products fits their needs.

The developed prototypes also incorporates material technolosgies, e.g., lishtweight materials and novel processing

technologies which enhance properties of the products and improve the manufacturing process.

After the prototypes were created, the support teams promoted the products to targeted groups with a goal to
show MTEC’s capability to develop products that benefits our society in many aspects. The other goal is to find capable

investors who can promote the technology to a wider audience.

Some successful innovations created from human-centric design by MTEC researchers includes the active bed
(JOEY), the bedside booster (BEN), brain stimulating fabric (AKIKO), and brain developing game (MONIKA). These products
are supported by technical papers and IP licensing and are in the process of transferring the technology for commercial

uses.

“The success of these research projects not only depends on scientific excellence but also results from a right

mindset and a logical practice under acceptable level of risk.”

The alternative solution to rubber surplus problem came from a collaboration between teams of scientists
and economists. The project studies decomposition of natural rubber to create more usage opportunities under different
economic conditions, that is to understand how economic factors can help decide when to use the innovation to solve

the surplus of natural rubber and low price problems.

The development of novel platform technologies is a collaboration among all departments with research
units working together under the aids from supporting teams who assist with knowledge management, personal training,
in-depth information, international collaboration, and coordination among MTEC, auto parts manufacturers and various
national and international research institutes. This process helps with sharing information for future research direction,

establishing collaboration, finding funding, and understanding industrial needs for future research proposals.

“For a research institute, establishing complete links between every aspect of works is crucial for a proactive
operation. This style of work convey a complete story of the outputs from science and technology perspective and the

quality of the research can be assessed with economic and social impacts on wealth and better living.”
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Executive Summary

The National Metal and Materials Technology Center (MTEC) is a research institute with missions based on

four essential aspects of research and development, i.e., Excellence, Relevance, Impact, and Visibility. Expertise of our

research teams produces quality works that satisfy the demands of users and create positive socio-economic impacts at

the national and international levels.

22

During the fiscal year 2018, MTEC’s main outputs can be summarized as follows:

Outputs in research & development

MTEC established research framework and S-curves with emphasis on the proactive style of work and
continuation of the research output. Key research includes:

« Ultra-low ammonia latex for Para-AC products to be used in road construction

» Geopolymer for building material produced from industrial wastes

« Use of knowledges in materials science, design and engineering to solve problems in the plastics industry

« Battery packs for application in military security

MTEC also submitted the following academic outputs:
« 75 articles in international peer-reviewed journals with impact factors (16 of which were published
in journals carrying impact factors of 4 or more)
« 82 intellectual property claims which include 57 patent applications and 25 petty patent applications
« 7 prototypes for commercial/public utilizations

Outputs in business development and technology transfer

MTEC encourages close relation between MTEC’s research and business development teams and the
government and private sectors in order to utilize the research outputs in the industry and general public.
The key outputs includes:

+ 10 commercial uses of the intellectual properties

« 18 technologies transferred to 38 organizations for public uses

+ 146 projects include joint researches/contracts/consulting/standard testing service to government
and private sectors

Outputs in research networks and partnership

MTEC signed 25 MOUs with 24 oversea research institutes to promote technological progress, share
know-hows and exchange and train research personnel.

Outputs in developing material research personnel

MTEC organized the following activities:

+ 9 academic conferences

« 46 special and general training courses

» 10 science events for children

In addition to the aforementioned activities, MTEC also sponsored 5 doctoral scholarships, 23 master
scholarships, and STEM (Science, Technology, Engineering and Mathematics) scholarships for industrial research
and development with 1 doctoral and 7 master’s degrees.

Annual Report 2018 5
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MTEC's personnel

MTEC’s personnel comprises 512 employees grouped by position and educational level as follows:

By position 327
20 61 16 75
‘Lo 7o ’ o SO
R e o o0 o e 96 e o
y e Y aps we  BYY
o o o o o o )
0000 1000 2000 3000 4000 5000 6000
Top Executive Middle Research,Development ~ Research and Business Knowledge Support
management and Engineering development Development

support

Bachelor’s degree

o 2 145

- High vocational certificate

By education - Senior high school

Master’s degree

218

Doctor of Philosophy

Fiscal revenue and expense

MTEC was granted a 925.8 million-baht budget and utilized a total of 764.3 million baht, which is equal to 83%
of its budget plan. The administration expense is 273.8 million baht (36% of total expense).
The administration expense consisted of:

Internal management cost:

55.4 million baht )
Technology transfer: 50% Manufacturin
4.2.9 million baht © Research and ’
development: 21% Capabilities building
Development of infrastructure in 143.9 )
273.8 c 16% Material technology platform

science, technology and
innovation:
21.1 million baht

million baht

million baht 6% Energy and Environment

5% Agriculture and Food

Training of personnel in 2% Health and Medical

science, technology and
innovation: 10.5 million baht

16 3189755977 2561
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Income and socio-economic impact

Combined income of 159.7 million baht consisted of: Income by agency type:
IPs/ licensing:
3.3 million baht
! Training/seminar: 50% Private sector
/.3 million baht

Sponsors: G% Government
60.1
million baht

Technical/academic

services: International
5%

million baht organization
Contracts/ joint research:

48 .8 million baht

MTEC generated socio-economic impact value of 10,495 million baht, equivalent to 13 times

of its operational expenses, which can be categorized as follows:

Increased profit

3,791 million baht

Reduced cost

4 A63 million baht 2,241 million baht

Social impact

Economic impact

Annual Report 2018 7
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Nation First Technology Teamwork Deliverability Accountability
Excellence
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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. MTEC's primary 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 and collaborates with strategic alliances in order to serve the
needs of the country.

Mission
MTEC develops and builds capabilities in materials technologies for both government and
private sectors though

. Performing research and development (R&D) activities and fostering innovations through
collaborative and contract researches with industry and other sectors, and carrying out research

to prepare for future challenges.

\ .14 Managing technology transfer for practical uses to create an economic impact to the country,
7,4 Managing technology transfer for practical uses t t ic impact to th t
\ ‘l and providing consultancy service related to manufacturing problems.

N

JLf1 Developing infrastructure and human resources.

20 57897UY52 971 2561
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Core Values

Science and

Nation First Technology Teamwork Deliverability Accountability
Excellence
Place the national interest  Hold onto doing excellent ~ Work together to attain Deliver high-quality Behave in ethical
as a first priority, cultivate work, be inquisitive, common goals, be open to works as commlt}ed manners, commit to
agood conscience and social  initiative and creative other’s opinions and and pe e.:nergetllc transparency
responsibility, and sacrifice ~ with highest standard.  suggestions, and engage in and agile in working. and hold oneself
for the common good. two-way communication. to integrity.

Operational Guidelines

MTEC adheres to its missions in conformity with the
National Science and Technology Development Agency’s
6" Strategic Plan (2017-2021) and the Thailand’s 20 Year
National Strategic Plan.

MTEC’s primary mission is to conduct research and
development. In order to comply with the Science and
Technology Development Act of 1991, MTEC has carried
out research works that meet the needs of various sectors,
solved the real-world problems, and helped businesses
develop their products and services. The works significantly
contribute to socio-economic impacts. The operation as
an R&D national center has to be connected to various
activities until the delivery of the outputs to the target
users.

Even though some academic work has become
renowned and been accepted in the academic circles it
may be difficult to turn them into real-world applications.
In other words, the works that create socio-economic
impacts with no linkages to R&D bases do not fully meet
the Act’s objectives.

MTEC’s distinctive value encompasses an integration
of various activities related to research and development,
and delivery of the outputs to the target users, thus significantly
creating socio-economic impacts. MTEC emphasizes on
various aspects related to research, development and
innovation as follows:

1. Excellence: Carrying out R&D works with
expertise and professionalism to achieve high quality R&D
outputs.

2. Relevance: Complying with the Thailand’s 20-Year
National Strategic Plan and the needs of target users.

3. Impact: Creating appreciable economic impact,
improving the life quality of the people and enhancing the
country’s competitiveness through research, development
and engineering.

4. Visibility: Building customers trust and confidence
in MTEC’s work and expertise at national, regional and
international levels.

The process undertaken from R&D through fruitful
utilization requires long time to be effective. Research
outputs differ at various stages of the process. The most
difficult step is to identify the “research problem” that in
well-studied for market context, utilization, and appropriate
business model. These factors determine the R&D goal,
and increase an opportunity for the true applicability. MTEC
places an importance on R&D management and chooses
the business model that all stakeholders benefit.

MTEC’s operational pathways for R&D are categorized
into 3 major groups. The pathways encompass the development
of techniques and technologies for problem solving and the
creation of new knowledge to prepare for future challenges.

1. MTEC Mission-Driven Themes meet the
national expectations in the progress of economy, industry,
society and environment.

2.Integrated Platform generates cumulative
knowledge based on various fields of science and technology.

3. Materials Technology Platform strengthens the
capabilities in material technology and related engineering
in response to the rapid changes in technology, including
infrastructure and other factors which are crucial to future
development of the country.

Annual Report 2018 1
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Mr. Damri Sukhotanang

« Former Permanent Secretary of Ministry of Industry

« Chairman of National Metal and Materials Technology Center
Executive Board

« Expertise : Manufacturing industry

Mr. Narong Sirilertworakul

« President of National Science and Technology Development Agency

« Vice Chairman of National Metal and Materials Technology Center
Executive Board

« Expertise : Production management and engineering,

Quality management system, General management

Mr. Julathep Kajornchaiyakul

« Executive Director of National Metal and Materials Technology Center

« Board Member and Secretary of National Metal and Materials
Technology Center

« Expertise : Design and manufacturing technology, Product design
and development process, Research and development management,

Technology and innovation management

Mrs. Aree Thanaboonsombut

« Deputy Executive Director of National Metal and Materials
Technology Center

« Board Member and Assistant Secretary of National Metal and
Materials Technology Center

« Expertise : Synthesis of piezoelectric and ferroelectric materials,

especially the lead-free piezoelectric materials
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Mr. Pramoch Rangsunvigit
« Director of Center of Excellence on Petrochemical and
Materials Technology
« Board Member of National Metal and Materials Technology Center

« Expertise : Energy storage, Separation processes, Catalysis

Professor Emeritus Dr. Charan Mahatumarat

« Professor Emeritus in Plastic Surgery, Faculty of Medicine,
Chulalongkorn University

« Director of Princess Sirindhorn Craniofacial Center,
King Chulalongkorn Memorial Hospital of the Thai Red Cross Society

« President of The King Ananda Mahidol Foundation Scholarship
Recipient‘s club (2016-2020)

» Board Member of National Metal and Materials Technology Center

« Expertise : Plastic and reconstructive surgery, Craniofacial surgery

Mr. Santi Maensiri

« Vice Rector of Academic Affairs and Internationalization,
Suranaree University of Technology

« Director of Center of Excellence in Advanced Functional Materials,
Suranaree University of Technology

« Board Member of National Metal and Materials Technology Center

« Expertise : Nanomaterials
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Mr. Teeradetch Tungsubutra

« Chief Executive Officer of Ritta Company Limited

» Board Member of National Metal and Materials Technology Center
« Expertise : Business and technology management in large

organizations

Mr. Veerachai Chaochankit
» Managing Director of Thonburi Phanich Group
« Independent Director of PCSGH
« Advisor to President Somboon Advance Technology
« Advisor to President Noritake, SA Thailand
» Board Member of National Metal and Materials Technology Center
« Expertise : Production and engineering management,
Automotive industry and automotive parts,

Agricultural machinery for productivity improvement

Mr. Prinya Sainamthip
» Managing Director of The Siam Refractory Industry Co., Ltd.
» Board Member of National Metal and Materials Technology Center

« Expertise : Ceramic science and engineering, General management
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1. wneaigwa Jedana Mr. Nattapol Rangsitpol
« gonemsdinnuATygivgna sy « Director-General of Office of Industrial Economics
- n3suNsUIMsAudAluladlaveway Tanuiana - Board Member of National Metal and Materials Technology Center
. mmﬁmmzy L QUENVNTINYUYUA « Expertise : The Automotive Industry
2. wrelnun BesIRugana Mrs. Pattama Teanravisitsagool
» 3948915115 1INUANENTIUNTARIUINISLATYFND « Deputy Secretary-General, Office of the National Economic
WAZFIALLIYIR (ﬁaﬁ;ﬁu am'ﬂ’wmmimiﬁ:@ﬁa and Social Development Board (Now Office of the National
WAZFIALLAIYIR) Economic and Social Development Council)
. ﬂﬁimmi‘u%wTﬁﬂuémﬂiuiagiawxl,l,az*?ﬁﬁ]l,l,mﬁma « Board Member of National Metal and Materials Technology Center
. mmﬁwmzy : mﬁmﬁwﬁamummju,ayLLu'ﬂﬁmmwgﬁa « Expertise : Analysis of economic circumstances and prospects,
Tufife199 MIMUNTENsAmEns n1slaseianun1sel Strategic planning, Analysis of inequality circumstances, Organization
FunIwEeLe MIUSISIAN1TeRns Management

Annual Report 2018 5
National Metal and Materials Technology Center



ARU=NASSUNISUSKIS
(MTEC Executive Board)

1. wegsens AUTELASg
« IFnwndtineulszana (inTnsghiuussnumssnnnd)

]

a

- nssuMsUIMsAUdmAalulaglavzuay Tanuvana

- AudEIng | MTauekuzIRsNsLazLLIsluNNSIRass
QUUSENN MTIATIZRAULIANZANVDINUUJURUAZWILNS
1991880 nstimusnwnuzilunsnunulasaseun1sInyi
suUsEUTIeIeUsTINTsuUsEL0

2. UNYYNIEY DaANEN
9 v v U9
- 599UTTIUNAUINAMNTTUNGN T
angaanvnssuwsUsemalng
- n3suMsUIMsAuUdnalulaglaveway Tanuvaua
« AUFEIYIGY | MFUTIMTTANIUFWIATEN N1FUTMTIANTS

155 lLARNNTEUA NMSUSHITIANSATURARTMIES

W 59897UUs597T 2561
gueinaluladlansuaz aguveni

Mr. Surayuth Sriprasert

« Senior Advisor of the Budget Bureau

«» Board Member of National Metal and Materials Technology Center

« Expertise : Proposal of measures and approaches for budget
allocation, Analysis of budget plan and expenditure, Consultation

on the annual budget allocation

Mr. Boonharn Ou-Udomying
« Vice Chairman of The Rubber-based Industry Club,
The Federation of Thai Industries
« Board Member of National Metal and Materials Technology Center
« Expertise : Environmental management, Tire recycling technique

and management, Rubber product process and management
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i (MTEC Executive)

wengenl Usenns - 119913 SUYYANTR -
JOBIBAT JOBIBNT

Audinaluladlavzuay Tanuiawd audinaluladlavzuway Tanunawd

Mr. Kritsada Prapakorn Mrs. Aree Thanaboonsombut

Deputy Executive Director Deputy Executive Director

o o
UNEIAIITI AUNIVAR UIBANN VITLYENA
FBUIUNNT He1uILN"s
audnaluladlavzuway Tanuvawa Audinaluladlavzuway Tanuvawa
Miss Siriwan Tantawechkij Mr. Julathep Kajornchaiyakul
Deputy Executive Director Executive Director
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Miss Duangduen Atong
Research Unit Director

Ceramics Research Unit
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(MTEC Executive)

U9E179AT1 Laanui

O8N IR

pingIdelnaLes
Miss Asira Fuongfuchat

Research Unit Director

Polymers Research Unit

@)

WNA1IINTT 254L51Na
Henensmiigidy

Mgy TandmIunasuy

Miss Sumittra Charojrochkul
Research Unit Director

Materials for Energy Research Unit

o

weUtan LIWASA
Henensmiigidy
niheidelany

Mrs. Panadda Sheppard
Research Unit Director

Metal Research Unit



AUWUSKIS
(MTEC Executive)
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AVeIIeLEIAN : PiEITeAUELING DY

Mr. Surapich Loykulnant Miss Nudjarin Ramungul

Research Unit Director

Rubber Research Unit

Acting Research Unit Director

Environment Research Unit

@) @)

w9E13TA JuNsIna welned UIAgY
HO1UIUNIVIETTY ShwinsEenenviIgidy
MheITeIMNTTUTINTUNNG NUIIENITODNULUUKALIFINTTY
Miss Wanida Janvikul Mr. Nirut Naksuk

Research Unit Director Acting Research Unit Director
Biomedical Engineering Research Unit Design and Engineering Research Unit
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(MTEC Executive)

WUy SUYNHaNUR © o wwaueds afdnseusna :
Snwinsgdnnenisee He1aensg
dhewmeunsinalulad : Fneun SUUTEINN Wavnagns :

Mr. Buncha Thanaboonsombut Mrs. Punyawee Apisitamornkul

Acting Division Director Division Director

Technology Public Relation Division : Planning, Budgeting and Strategy Division

o o

WYY WAUUIZEMW WENIY UIRaTENIEL
Houienseen)la e8I

CRENEVRE theudmsTassadatugunely

Mrs. Yuwanuch Pojprasat Mr. Supoj Mongkolchaipiriya

Senior Division Director Division Director

General Management Division Internal Infrastructure Management Division

20 578971529717 2561
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(MTEC Executive)
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WEANT niulye
Shwmsgeuensing

FeRILgIna theusmsmeluladuiasaiuayunIsie

Miss Thitiporn Tanunchai Miss Sasiwimol Sawetkochakul

Acting Division Director . Acting Division Director

Business Development Division Platform Technology Management and

Research Support Division

(@)

waNiln A3guns

genunemstheamla
ANEALTIESEINUSEIALAE NRIULATYNY
Mr. Somnuk Sirisoonthorn

Senior Division Director

International Collaboration and Networking Development Division

Annual Report 2018 31
National Metal and Materials Technology Center



A1SAdAazWavulau

[
(<)
—
(=
[<b)
(@)

>

(@)
o
o
(=
-
3
=
)
R
=
(¢b)
—
(3°]
=
e
[e=
(4°]
©
—
(<5}
=
©
c
2
+—
(1°)
=

00
-—
o
N
e
<
@)
o
D
(a'd
1°)
=)
=
e
<C

7969755971 2561
guénaluladlansuay Faquvieri

32



v Ve

Mission and Research
Highlights




nauvLIuLYLILIU
MTEC Mission-driven Themes

Country’s strategy

asiowans:=nu

[BOIASUIAdUAazgIAL gAS:AUTOAIUEISA

vavgnaknssulug
Thailand 4.0

MTEC
Mission-driven

_-Themes

@ Materials and Machinery for
¥ Sustainable Agriculture (Food)

Materials and Machinery for
Sustainable Agriculture (Non Food)

Materials Solution for Better Living
and Security (Construction) »

&
Q Health & Hygiene < |/I‘
TechnologyforSmart Mobility f W

\\\\\\

Wawadwthmnedundeungueuyaiiu (MTEC mission-driven themes) Tu 5 Usziiiu (Themes) Wioasnawaaulmdu
UsgAnY BnseALInANENTInveIenavnssulug Thailand 4.0 wavadeuansenuiduasygnauazdsntetalted Any

MTEC develops mission-driven themes of 5 focused areas in order to deliver research works which enhance the

competitive capabilities of the industry to achieve Thailand 4.0 and generate significant socio-economic impacts.

34 59877297 2561
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Materials and Machinery for Sustainable Agriculture (Food)
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- Anwuazgdrnadeyadiunsnaiandnsiugigaugn
gavienaldl wasiduaqulsasou Taufsuilduanudenis
wieluladYanuazgUnsalifienisinuns

« AnwnaeiauueunuiauTRianesunsiy
o301 loth uasuas wasdeyaniasiapiuinvasiitlugs
Ugnuaugwiau

- naaeuRdunaulsssoudafifiduuoalusedu
AAFUNY (FUYUInemansuedls 2.9Uasys il uag
WNINGIFUNYATANARS ATUNIUEL)

Innovative materials and tools for modern
agriculture.

Emphasize on enhancing the materials technology
for efficient production and outputs in agriculture. Develop
nonwoven structures with specific properties on various
permeabilities to air, vapor and light used in packing
technology. Develop and test multifunctional greenhouse
films with UV filters and near-infrared reflects with high
diffusion in field test.

Operational outputs in 2018

 Conduct market research surveys on packgaing
bags, greenhouse films and the need trends for materials
technology and tools in agriculture.

» Study and develop nonwoven structures
with specific properties leading to air, vapor and light
permeabilities, including the growth data of plants covered
by non-woven polypropylene.

 Tests on the multifuntional greenhouse films
(Nong Mang Science Village, Ubon Ratchathani and Kasetsart
University Kamphaeng Saen Campus).
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Materials and Machinery for Sustainable Agriculture (Non Food)
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Development of latex quality with safety standard
against chemicals and allergens.

Focus on technology development to produce
latex with chemical and allergenic safety. Develop a lower
protein latex with reducing the allergic reactions (less than
1 microgram/gram) containing ultra-low ammonia (less than
0.15%) and build model products made from concentrated
latex.

Operational outputs in 2018

« Develop ultra-low ammonia latex (less than
0.15%) (laboratory scale and field test)

« Develop low-protein latex reducing the allergic
reactions (less than 1 microgram/gram) (laboratory scale)

»Develop products made from ULA latex
(laboratory scale and field test)

« Develop commercial models: ULA latex modified
with asphalt for Para AC production.

« Transfer of ULA-Asphalt production technology
for commercial applications.
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Development of latex processing with smart-green
technology.

Emphasize on the improvement of one-stop
manufacturing processes in dry rubber from the beginning,
i.e., natural latex obtained from rubber tree to drying
and maturation processes. Develop an innovative latex
coagulant using enzyme to skim rather than using acid,
an automated machine to coagulate and dry the latex.
Build a house for dried rubber sheets and ready-to-use
masterbatch models.

Operational outputs in 2018

« Develop a new technique to coagulate the latex
with safety and environmental friendliness.

« Design the mechanism and control system of
latex coagulation machines for rib smoked sheet production.

« Design a highly-performance rubber sheet house
using engineering techniques.

» Develop a natural rubber-silica masterbatch,
natural rubber masterbatch reinforced by carbon black,
hybrid natural rubber masterbatch with silica and carbon
black (laboratory scale).

« Develop preparation methods of natural rubber-silica
blends (field test).

Smart utilization of para rubber for agriculture
Focus on the utilization of natural rubber for
agricultural activities in order to increase its quantity
and rubber consumption. Develop para rubber as soil
amendments to improve the soil structure, insect sticky
trap, and rubber sheets with low-allergic reactions for
livestock and pools for agriculture and fishery. Study on

the biodegradation of natural rubber.

Operational outputs in 2018

« Develop soil amendments to improve soil structure
(laboratory scale).

« Develop a natural rubber sheet with low-allergic
reactions used in livestock flooring and field test.

» Develop insect sticky traps which has been
applied in filed investigation (Mahasarakham University).

« Develop techniques and coating processes for
low-allergic compound latex in the fabric pool.

« Draw up a summary of biodegradation rate and
its toxicity to plants caused by natural rubber and products.
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Materials Solution for Better Living & Security (Construction)
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Materials modeling for thermal insulating
materials

Focus on the development of building insulation
products made from green raw materials. Enhance capability
in materials modeling and property prediction using the
finite element analysis to attain the required properties

and improved performance.
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- 9¢5¥1719n150UTUlATINTST “The Enabling
Activities to Review and Update the National Implementation

Plan for the Stockholm Convention on POPs”

Operational outputs in 2018

» Carry out a market research on the project
entitled “A Study on Marketing Products and Building
Materials for Thermal Control in Residential Buildings”

« Study the technical data of the project entitled
“A Survey of Technical Specification of Building Materials
Sold in Domestic Market”

» On-going project entitled “A Fundamental Study
on Porous Ceramics Model using Finite Element Analysis”

+ On-going project entitled “A Modeling of
Microstructural Building in Porous Ceramics for Thermal

Insulating Application”

SMARTest

Emphasize on the development of material
technologies to solve or stop air pollution problems,
to improve air quality, and to safety dispose of hazardous
materials and products. Enhance safety of building
occupants and study on the list of hazardous chemicals in
building, including materials and products with hazardous
substances. Develop rapid monitoring methods of indoor
air pollution and prediction of hazardous substances and

materials in building.

Operational outputs in 2018
» On-going project entitled “The Enabling Activities
to Review and Update The National Implementation Plan

for The Stockholm Convention on POPs”
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Health & Hygiene
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Development of texture-modified foods with ease
of chewing and swallowing.

Emphasize on the development of food for the
elderly with degenerative conditions in oral processing.
Design the food for chewing problem reduction and coagulant

effects which are easy to swallow and anti-choking.

Operational outputs in 2018

« Summarize the data of elderly foods containing
types and consumption behaviors of elderly with chewing
and swallowing problems in Thailand, including technology

trends related to patent mapping.
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« Develop a prototype of texture-modified soft
meat consisting of textural agents to help maintain the
meat shape with ease of swallowing.

« Draw up a summary of rheological and tribological
properties of liquid and semi-solid food models in forms
of hydrocolloid, dilute, semi-dilute and dense suspensions.
Conclude the data of rheological properties in commercial
thicken-up powder applied in viscosity adjustment for

beverages and liquids solving swallowing problems.

Development of personalized materials for health
care and healthiness.

Emphasize on the development of personalized
materials for recovery and health care which are compatible
with individual anatomic structures, including support daily
living activities. Develop shoe insole materials made from
polymers and foam cushions made from natural latex.
Design and construct a 3D printing machine for polymers

processing.

Operational outputs in 2018

« Study the fabrication of silicone insoles with
polycaprolactone.

 Develop polymer filaments with antibacterial
growth properties causing the foot odor.

» Design and construct an FDM 3D printing machine
for silicone forming and similar machine with large size.

 Study on protein reduction causing allergic
reactions, chemical reduction of compound for safety
rubber foam preparation and control of natural rubber
foam hardness.

« Draw up an in-depth data of the apparatus needs

for elderly, patients, and disabled people.
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Technology for Smart Mobility
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Development of testing apparatus and procedure
to validate the finite element models for rollover
test in vehicle parts.

Focus on building apparatus for measuring
structural deformation resistance of vehicle components for
lisht-weight structure development. Enhance the efficiency
of testing procedures using computer-aided engineering
software and actual evaluation in bus subcomponents.

Operational outputs in 2018
» Develop a 4-point bending test machine
containing testings for fold-down impact, welding deformation,
structural deformation causing by rollover and components.
« Develop testing models and parameter
identification appropriated for testing apparatus under

various testing conditions.
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» Summarize the results of ECE-R66 rollover test
in 7-meter and 12-meter buses (steel structure).

« Summarize the results of strength analysis of
7-meter bus structrure (aluminum alloy structure).

» Develop 3D CAD models for 10-meter and
15-meter bus structures for finite element analysis under

the rollover conditions.

Development of airless tires with flexible wheels
for golf-cart application (LiteWheel).

Emphasize on enhancing the manufacturing
technology of non-pneumatic tires with flexible wheels
used in small vehicles traveling at speed of 25 kilometers
per hour and loading capacity of 200 kilograms, e.g., golf cart.

Operational outputs in 2018

» Develop rubber formulations for tread and
reinforced rubber sheet production. (laboratory scale)

« Develop rubber composite and biaxial tension
testers.

» Design 3D-CAD files for strength analysis of spokes
on litewheel.

» Draw a conclusion on technology trends and

market opportunities of airless tires.

Energy storage

Emphasize on the infrastructure development for
highly effective high-performance batteries and lithium-ion
materials. Strengthen the manufacturing sectors in Thailand
and improve testing methods. Design battery packs and
offer technology transfer to govenrmental and private
sectors.

Operational outputs in 2018

« Develop an infrastructure for material testing in
alkaline battery to achieve higher efficiency and reduction
in testing time.

 Develop materials for lithium-ion battery with
industry to enter the global market, and high-performance
materials for electric vehicles.

» Develop a prototype pack of batteries for small
electric vehicles. This prototype contains a cooling system,
power status and power management.

« Organize workshops in the topic of battery pack
and battery technologies for electric vehicles.

Annual Report 2018 3
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Geopolymer for building material

produced from industrial wastes

1. Background

Geopolymer has been of Interest because of its ceramic-like

properties. This material can be formed at room temperature
with simple processes so that the energy of production is lower
than general ceramic materials. The industrial waste can also

be used as alternative raw materials.

2. Goal

To do research on geopolymer from waste materials which is
used as a substituie for ceramic materials.

r

3. What does the research team do?

® Analyze the components of industrial waste to assess the feasibility of
using it as alternative raw materials for eeopolymer production.

@ Develop the formulation with appropriate properties and conditions that
best fits eeopolymer production.

® Develop geopolymer materials as commercial products.

@ Test the eeopolymer products complying with the industry

standards.

Contact

Miss Priawthida Jantharat
Analyst, Ceramics Research Unit
Tel: 02 564 6500 ext. 4302

Email: priawthida jan@mtec.or.th

Research team

MTEC: Dr. Anucha Wannagon and team

a6 798977297 2561
eudimpluladlansuas Jaquverii



4. Properties

ARA
V'y

Geopolymer can be formed The production of geapolymer
at room temperature. is not complicated.

A0 O

The geopolymer preduced can have
a variety of characteristics and forms.

5. Research status

The developed prototypes include decorative geopolymer
tite from glass cullet, ceopolymer bricks; and composite
geopolymer concrete. The technology transter for these

products is ready.

6. Outlook

Research and development on gecpolymers are categorized into 3 pathways as follows.

® [evelop the dense geopolymer to be used as building materials.
® Develop the porous ecopolymer to be used as thermal insulatine materials.

® Apply additive manufacturineg to eeopolymer production.

Annual Report 2018 7
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CERAPORE :

Zeolite porous material derived from industrial wastes

1. Background

MTEC research team specializes in synthesizing porous zeolite made from various raw materials with
appropriate content of silicon dioxide, e.g., fly ash, bottom ash, mineral wastes, and clays.

In Thailand, fly ash generated by coal combustion process from power plants is over 3 million tons per year.
The majority of fly ashes have been disposed to landhll causing environmental problems to the surrounding
communities. MTEC utilizes these fly ashes as starting materials to synthesize zeolite, as well as adding values
to the industrial wastes.

2. Goal

The purpose is to develop highly porous ceramic matenals to be applied in the separation,

purification and catalylic processes. These materials can benefit some tareet eroups as follows:
e Small and medium enterprises (SME) obtains the know-how to develop and produce

porous materials.
** Petrochemical industry can use these porous materials in its manufacturing processes.

5. Current status

The technology for synthesizing zeolite from mineral
sources has been transferred to Muang Khunphang
Company Limited throush collaborative research since
September 14, 2016.

6. Outlook

The know-how an the synthesis of zeolite materials will
be transferred to private sector for commercialization.
The research team is also interested in additional
research on zeolite synthesis from wastes for other
applications besides petrochemical catalyst.

798977297 2561
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3. What does research team do?

The research team has synthesized porous zeolites derived from natural clays
and fly ash with high hydrothermial and thermal stability.

[sio]* [wo,1*

Fly osh particles ----2  Alkali solution ----2 Condensation & Gelation ----+  Crystalflization  ----+  Zeglite
(MaOH or KOH)

Synthesis of zeolite

4. Research results

These zeclite materials can perform as membrane materials for gas separation or catalysts in
fast pyrolysis process of biomass wastes. In addition, the quality of bic-oil can be upgraded to be
comparable to that of the petroleurn oil, resulting in a decrease in the demand for foreign import.

Zeolite porous material

Contact Research team

Miss Priawthicla Jantharat, Analyst, Ceramics Research Unit Dr. Supawan Vichaphund and team
Tel: 02 564 6500 ext. 4302
Email: priawthida.jan@mtec.or.th

\
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Beach chair positioners for shoulder arthroscopy

Equipped with superior safety system
and works smoothly

Requires only 2 persons
&% during the surgical operation

(a surgeon and an assistant)

m Be able to hold the weight
up to 150 kilograms
150 kg

Enhances the efficiency
of the surgical operation

4. Performance of the device

Freely adjust the positions
of the patient during the operation

5. Research status

‘ 7%, “Beach Chair Positioners for Shoulder Arthroscopy”, patent No. 52185, was granted on August 20, 2009.
o sf )

i

(3¢
Assodate Professor Dr.Bancha Chernchujit has donated the positioning devices to medical specialists

B
i Nl
w. and three rural hospitals, i.e., Lampang Hospital, Nakhon Pathom Hospitat and Chonburi Hospital.

54 3989758071 2561
audinaluladlansuay Jaquvisri




1. Background 2. Goal

In general, laparoscopic surgery performed inthe To develop positioning device for arthroscopic shoulder
supine position requires 6 medical personnel to surgeny In the beach chair position, The benefits of the device
support and adjust the positions of the patient are proved to be labor-saving, easy to use and safe, and can
during the operation. also be used with general operating table as an add-on.

3. What does the research team do?

Observes the practice for positioning Designs the beach chair positioners
the patients in the operating theatre. which is labor-saving and safe.

Tests the device using finite element Creates a prototype
method before applying it to the patients.

MTEC : Dr.0anu Prommin, Dr.Pasu Sirsalee and Mr, Parinya Junhunes
Research team i _
Thammasart University : Assoc. Prof. Bancha Chemchujit, MD

6. Outlook Contact

Miss Sutinee Saengaroon, Analyst

Biormedicals Engineerine Research Unit
Ready for technology transfer. Tel: 02 564 6500 ext. 4321

Ernail: sutinee sae@mitec.orth
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Robotic system for automatic weld overiay cladding application

1 . BHCKQI‘DUﬂd Traditionally, the maintenance of deteriorated power plant parts depends
on the skill of cladding welders. However, the highly-trained welders are critically
scarce in the current labor force. Furthermore, the maintenance welding process
is typically labor-intensive and time-consuming. The work quality based on human
workers could be inconsistent, resulting in the process rework, increased cost, and

business incompetency. Due to these imminent challenges, the Electricity Generatine

Authority of Thailand (EGAT) was seeking alternative solutions to alleviate them.

To develop in a large-scale robotic system for autornatic weld overlay cladding. 2 GU al

The system was designed with a more-dexterous elonegated welding torch that

is able to accurately maintain the tip-to-workpiece distance. The system worked 9 )

seamlessly well with extremely large or hard-to-reach workpieces such as pipes,
valves or shafts, without any accidental collisions.

Research team MTEC: Dr.Nirut Naksuk and team ) G
EGAT: Workshop and Spare Parts Division L = :
—

3. What does the research team do?

Electrical and actuator
systems design

Users' requirements
acquisition

Robot control software
development

Robot operators

Mechanical systems training

design

58 9897Ys5T7T 2561
gudinaluladlansuas Jaqusi




4. Qutcomes

Achieve better
work quality

Reduce certain
work procedures

Facilitate human

Reduce the

maintenance cost welder to work
up to 40% E | 0 more conveniently
> dHE D o

Shorten the maintenance Be more competitive
lead time from a week in the business
to only two days

5. Research status

Development of the robotic welding systerm was finandally supported
by the research funding from EGAT. The systemn has been in senvice since

september 2017 at the Workshop and Spare Parts Division.

dl | 6. Qutlook

*+ Improve the performance of the first prototype
* Development of portable robotic welding system for

I . field operations
Contact
Dir.Mirut Maksulk, Research Unit Director, Mrs. Rutchanee Mathone, Senior Analyst,
Desien-and Engineering Research Unit. Desien-and Engineering Research Unit
Tel: 02 564 6500 ext. 4149 Tel: 02 564 6500 ext. 4313
Email: nirutn@mtec.orth Email: rutchanc@mitec.or.th
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WELA: A web application used for
life cycle assessment. It was
implemented in 2018.

WELA

|mpact5 WELA provides data processing system for life cycle assessment with
international standards. Among many benefits, the data can be used as
reference, policy implementation, and assessment of eco-labeling in Thailand.




MFA, Pro (Material Flow Analysis): An analytical tool
MFAP to help assess the flows for palm oil production
MATERIAL FLOW mm_r\,rs?s process, including estimate an enviranmental impact.
The industry can utilize the results gathered in MFA
tool to improve its production process.This tool have
applied to business services sectors.

!__.j'.:' : Impacts MFA Pro has accumulated data for improving production process,
rJ reducing the production costs, and increasing the competitive
advantage in the oil palm industry.

3. What does the research team do?

Acquire the common data from the operational process
Compute the use of resources, raw materials for production
and consumption, including impact assessment

Interpret the findings in forms of tools and applications,
focusing on primary solutions to improve production and
consumption processes

4. Results

Provide spedificity depending on the purpose
Collect the data systematically and work with database with ease

Perform fast and accurate calculation with error reduction

Present a systematic approach to the data communication and

raise consumer's awareness

LQOKIE Lookie Waste: A mobile-based application which
encourages consumers to reduce the food waste
from daily food consumption. This app has been

applied to business services sectors.

Impacts Lookie Waste raises the consumer’s awareness on consumption
behavior to avoid the food waste. This app helps reduce the feed costs
and the wasted foods, thus cause a huge impact to environment.

Contact

Dr. Jitth Munekalasiri

Life Cycle Assessment Laboratory, Environment Research Unit
" Tel: 02 564 6500 ext. 4063

Email: jittim@mtec.or.th Annal Report 2016 ¢ 3

National Metal and Materials Technology Center




2 ] f4 .. A & ey T =
ATEYI T BV A LN T PN a1 YU INWLURIRES

= as i w a o o a
Tl g o, P by PR T A N P
VLUVIEN AU U LEE S VI TS ERTLRI VI |l 112

I 7UYsETIT 25614 . _
£ guemalilaglanzuasiagunayi




UKy

¥ el Lima

2.1

. WaIUTY

1]

3. NU3dgni1agav(s AUIDe

DR MTEC : A5, Wi GUNDINa WL

& F1598 ]

f DANWULTRALURAE 5l -.'-.i'--:.;;n'.J:'_‘l.'.'s-.- ":1:}':;:';1:'_: 113 NECTEC : si5.finm Aalunwessy uasmme

A VAABURTLLTASTIUIRILUMNADT TINT 0N AN A TUALNRIIINTIM VNI
NBININUN : FRuanSning tiuer

A VRABUNTI R lumARUT AA"."

4. nan1snaaau

I

B TRLAINT SR LE

P L G T R
LS IRTRASIUTELNT 4 01

OB R 3

@ 5. a07unIWVIUIDY

6. LWuvulu

£ PUIYRLLIRLEE

JUuACl

RN Y

B by e I A7 | Er e P e, P
R T e G e R R R e S S T e T M U ML

Annual Report 2018
National Metal and Materials Technology Center




Battery packs for application in military security + 4 -

1. Background

Military equipment uses battery to eenerate

power. After a lor -TEIm LUse, the batteny |“i1;|~.l o=
damased and difficult to procure
The replacement cost of the battery

5 also very expensive

77897UUTEIIT 2561
3 guemalilaglanzuasiagunayi




@ Durable and resistant to impact and vibration in

3. What does the
research team do? Research team

#A Survey the end-Lst reguirement MTEC : Dr Pirnpa Limthongkul and team

ualification of NECTEC : Dr.Siwaruk Siwamoesatharm and tean
The Army Research and Development
est the battery against military standards Office : Colonel Rattipon Tanya

Fieldwaork AAH

4. Research results
# Substitute to the original batten

LLETY :'_.:'El.'_'?f.". damage

@ 5. Research status

work has bean delivered, tested and reacly Lo transfer 1o th
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1. Background

Aluminum casting industry use fluxes to clean the molten aluminurn. After this process, the hot dross is
skimmed off inside the fumnaces. The salt stag is formed during aluminurm extraction in the hot dross. The factories
typically disposed of the salt slag to the landfll, which causes detrimental effects on environment. The ammonia
might be released after salt slag is reacted with water or humidity in the environment.

‘ Salt slag

Water or Humidity

A Ammonia

2. Goal

To develop the conversion process of hot aluminum dross. The results of this process are as follows:
Reduction of the chloride ion, thus it can become raw materials used in the cement industry and
prolone the equipment life cycles.

Reduction of the ammonia generated during the process, thus it can be readily handled.

Research team
MTEC: Mr- Amornsak Renesamboon and team.



3. What does the research team do?

Study the previous research works.

fﬁ'\-
y N

¥ 4. Research results J

Analyze the samples of the salt slaq.

Add the value to the salt slag as

raw materials used in cement, steel Review the original process

of slag management.
A
B«
C

Use an appropriate process to
manage the salt slag in Thailand.

improve the process of salt slag
management to increase its efficiency.

and ceramic industries.

Lower the cost of the landfill disposal
of the salt slag.

Ease the handling of the salt slag.
Reduce the environmental pollution.

5. Research status

'h o »

The conservation of salt The research team collaborates
slag has been extended with Ceramics Research Unit
to support the manufacturing  to enhance the product quality

capabiiity. in the factory. and ensure its optimal use.

Design equipment and machines.

6. Outlook Contact

Develop database of parameters for aluminum _Miss Puangpon Puntumakoop

. i L Senior Analyst, Business Development Division
casting, including data collection and statistical Tel: 02 564 6500 ext. 4784
process control software for manufacturing Email: puangpp@mtec.or.th

process in the industry. @
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Use of knowledges in materials science, design and engineering

® _ . solve problemsineplastics industry.

—

G 1. Background

Enhancing the plastics Industry’s competitiveness is essential. MTEC emphasizes on research and developrment (R&0)

throush building industrial knowledse of hurman rescurces related to development of production process, and design for
. cost reduction. The activities encompass an effective improvement for working processes, including development on
‘ innovative products and materials.
o 8

2. Goal

MTEC provides one-stop consultancy services to

solve problems in the plastics industry.

Design components and moulds

Use computer-aided engineering (CAE) to analyze
and stimulate the forming processes.,

Expertise

M’ITEC-T'

a membar of NSTDA

Forming processes

Study appropriate conditions in material
forming both in  laboratory and industrial
scales in order to attain the products that
best fit the needs.

Miss Saitip Soratana, Analyst,
Business Development Division
Tel: 02 564 6500 ext. 4786
Email: saftips@mtec.or.th

Contact

Research team

Q) e 2661 Dr. Patcharee Larpsunyakul and team

gudinaluladlansuas Jaqusrii



Industries

Q. &)

Automotive industry Medical industry Electrical industry Packaging industry

Ca

O
=

3. Research team’s potential 4. Results from

& e e bl s ersonnets oxiiedee oot consultancy services

theory and practice with easy-to-understand lessons.

: : . ot
® Develop new materials and/or improve the curent @ Industiial. personnel gain 3 better

knowledee of their industry with

materials.
@ Design the components and molds suitable for the more problem-solving skills.

products. (8} The working process has been
® Develop innovative forming processes or eliminate expedited.

inefficiency from the current processes. & The industrial waste has been
® Possess ready-to-use equipment when needed. decreased.

(8} The costs have been reduced.

5. Research trend

(o} Lower the production costs.
(5} Add value to plastic waste while

reducing impacts on the

@ environment.

P{]Iymer materials (1 Develop lichtweight plastic

components, especially in

Perform reverse engineering in order to enhance L
automotive industry.

material properties with comparable or lower costs.
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Luminescent organic compounds

for DiOSENsors

1.Background

MTEC research team has expertise in the design and synthesis of luminescent organic
compounds with specific molecular structures and properties for various applications, e.g.,

organic light-emitting diode, sensors for heavy metal ion and molecular reporter in biosensors

for mycotoxin detection,

2.Goal

To develop biosensors, using luminescent

oreanic compounds as molecular reporter,

for mycotoxin diagnosis in fieldwork, whereas.

/)k,‘ Antibody

Luminescent
grganic compound

& Mycotoxin

Research team

MTEC : [r. Thanasat Sooksimuang and Dr. Somboon Sahasithivat

BIOTEC : Dr. Nitsara Karoonuthaisiri and Dr. Ratthaphol Charlermiroj

MNECTEC : Mr, Armote Somboonkaew
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3.What does the research team do?

MTEC research team has designed

and synthesized the luminescent oreanic
compounds with molecular structure and specific
properties as follows:

@ Unigue core chemical structure containing a varnety
of functional eroups for ease of biomolecule
conjugation.

@ Good solubility in water and/or other appropriate
organic solvents.

® High photo-luminescent quantum yield.

@ Wide range of emission spectrum without
interference from excitation light, resulting in
simple detection.

BIOTEC research team has developed

mycotoxins diagnostic technique by

conjugating luminescent organic materials with

antibodies specific to mycotoxins.

NECTEC research team has built sensor
readers suitable for mycotoxing detection

in fieldwork and capable to send diagnostic result
through cellular signal.

\4

standard methods.

The integrated research team has

validated the biosensor compared to

Contact

Miss Saitip Soratana, Analyst, Business Development Division
Tel: 02 564 6500 ext. 4786

Email: saitips@mtec.orth

4 Research results

1. The luminescent oreanic compounds can be
conjugated with some antibadies specific to
mycaotoxins.

2. The biosensors using luminescent organic
compounds as reporters have been developed
for detecting some mycotoxins. The sensing
technigue requires simple instrument setup and
less turnaround time which suitable for diagnosis
in fieldwork. Moreover, the sensors have been
improved to perform comparable to laboratary
standard methods.

5.Research status

These areanic fluorescent materials have been

applied for international patents through the Patent
Cooperation Treaty (PCT) system.

6.0utlook

The research tearm has planned to synthesize novel
luminescent organic compounds with different
structures and properties for other applications, e.g,
DNA labeling and molecular sensors.
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Ultra-low ammonia latex
for Para-AC products
to be used in road construction

)

Commercial Vs Ultra-low
ammonia latex ammonia latex

——

« Pollution from ammonia vapor « Less pollution from ammonia vapor

e
e

» Needs of 21 days for aging « No needs for aging S

» Clogging in Para AC pipelines - Less clogging in Para AC pipelines \

/

« Investment in absorption machines and « No investment in absorption machines
wastewater treatment and wastewater treatment /

» Instability at high-temperatures » Stability at high-temperatures /

= JLA-Para AC conforms to
TIS 2731-2559.

-

1. Background

The application of concentrated latex used in making Para-AC products (asphalt cement modified by natural
rubber) at 140-160 °C causes detrimental effects to health and ervironment by the emission of ammonia vapar.
The coagulation of concentrated latex also clogs up the pipeline. Even though the factory has invested in
absorption machines and wastewater treatment to minimize ammonia vapor-and its effects, these hazardous

problems have never been effectively solved.

A A E——
From technology transfer to road construction

‘Rubber Research Unit
ULA Developer ULA Producer ULA-Para AC Producer



2. Goal

Research team from Latex Technology Laboratory, Rubber Research Unit, MTEC, has
developed ultra-low ammonia latex (ULA). The ULA latex has an outstanding stability at
high-temperatures, it is thus a favorable choice of raw material to produce Para AC praducts
which have been extensively applied to road construction.

Research team

MTEC : Mr. Suriyakamon Montha, Miss Pivada Suwandittakul
and Mrs. Chaveewan Kongkasw

3. What does the research team do?

@ The research team has developed the production process of ULA in research laboratory using
safer chemicals to substitute ammonia.

# The research team, in collaboration with Thai Eastern Rubber Co., Ltd. produces ultra-low
ammonia latex for industrial-scale processing. The physical and chemical properties of the LLA
latex meet the requirement of TIS 980-2552 (Natural Rubber Latex Concentrate).

@ The research team, in collaboration with Tipco Asphalt Public Co., Ltd. applies ULA latex in
the production of Para AC products to be used in road construction. The physical and chemical
properties of the products are found to meet the requirement of TIS 2731-2559 (Natural Rubber
Modified Asphalt Cement).

4. Current status

# Research team applied for a patent with request number: 1601004757 on August 19, 2016
and registered of trade secret on July 25, 2017.

@ MTEC provided technical transfer to Thai Eastern Rubber Co., Ltd. related to the utilization
of ULA latex to be applied in the production of Para AC products.

# Thai Eastern Rubber Co., Ltd. produces ULA latex for commercial use, and has sold it to
Tipco Asphalt Public Company Limited for processing its Para AC products used in the road
construction under the brand ULA-Para AC.

5. Outlook

The research team has planned to develop ULA latex to be used in other products such as
soil cement, latex pillow, rubber gloves and rubber pacifiers.

Finfey
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Industrial-scale Prototypes
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Beach chair positioner for shoulder arthroscopy
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Shoulder arthroscopy surgery can be performed
in the beach chair position by setting patients on a
beach chair positioner. However, the typical beach chair
positioner is not conveniently to be set up and manually
lifted by the medical staffs. These problems arise because the
fixed-length arm of the positioner is difficult to adjust due

to its limited range of inclining angles.

In this newly designed beach chair positioner,
a gas spring has been used to replace the fixed-length
arm of a beach chair positioner, thus a medical staff can
conveniently operate it to lift a patient from the supine
position to the inclined position at any degree required.
The design incorporates two important safety mechanisms:
one to prevent the patients from falling down in case that
the gas spring leaks and the other to protect the patients
in case that the gas spring is accidentally activated. This
beach chair positioner can also be completely and easily
folded. All these features make this device more reliable

during the shoulder arthroscopy surgery.
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Biomass-fueled generator consumes a more
cost-effective fuel when compared with a fossil-fuel.
However, easily-obtained biomass such as rice husk and
wood bark contain a large amount of silica, resulting in
an increase in a fly ash volume in the biomass-fueled
boiler. Fly ash then causes premature wear of internal
components such as superheater tube, combustion
chamber wall, convective heat transfer surface, economizer

and air preheater.

A high-temperature erosion simulator was
developed to simulate the operating conditions of the
boiler in order to gather meaningful information that can
be used to aid materials and coatings selection. Test results
obtained from this simulator prototype can be used to
compare various commercial materials and products and
also to gain understanding of wear mechanisms, allowing

industries to make a better-informed decision.
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BeThEPS: New alternative preservative for extending the shelf life
of fresh natural rubber latex for rubber sheet production

Background

The coagulation and putrefaction of fresh natural
rubber latex, before processing into rubber sheets, is a serious
problem. This is because the latex has a short shelf life,
approximately 4-6 hours, so it is needed to be sold as soon
as possible. This problem is more pronounced in the area
of poor transportation infrastructure where rubber is grown
because it would take more time to transport the latex
from the plantation fields to the rubber sheet processing

plants.

In addition, rubber latex farmers always face problems
from the short-term oversupply of fresh latex during peak
season. What they need is to be able to extend the shelf
life of the fresh latex to ensure that the supply can be

better matched the demand.

To remedy this issue, farmers normally use chemicals
such as ammonia or sodium sulfite to extend the shelf life.
However, these chemicals pose some serious problems.
Ammonia has a pungent odor and is harmful to both workers
and the environment, whereas, sodium sulfite can lead
to the formation of air bubbles in the rubber sheets, thus

lower its quality and price.

Solution

To overcome this problem, a new technology
“BeThEPS” has been developed. BeThEPS (Be Thai
Economic Preservative for Rubber Sheet) provides the same
benefit of extending shelf life by eliminating the coagulation
and putrefaction problems. BeThEPS does not have the
detrimental side effects associated with ammonia and

sodium sulfite.

Benefits

« Extending the shelf life of fresh latex up to 1-3 days

« Easy to mix with fresh latex in liquid form.

« Reducing the need for frequent transport thus
leading to lower costs.

+ Reducing the risk of fresh latex coagulation and
putrefaction.

« Increasing the ratio of high grade rubber sheets.

« Improving the quality of rubber sheets by making
them a better choice as raw material for tires, automotive

parts, conveyor belts, flooring rubber and rubber adhesives.

Status of Research
Technology transfer to 4 entrepreneurs as follows:
1) M.LInter Co., Ltd.
2) One Para Engineering Part., Ltd.
3) Intelligence Rubber Innovation Commercial
businesses
4) Ikkyu Enterprise Co., Ltd.

Annual Report 2018
National Metal and Materials Technology Center



thgnowisrdusdatouludediuin
dksuiwaansaur Para AC fugnaiknssunaasvauu

Uszinalnendauaaiadduud (Para AC) lngld
ﬁwmwww%’mﬂufmqﬁu usn1sHAN Para AC figaungidl
140-160°C lsAntlamnsensuvesthensmnduluvioids
uarlosymesveuenlinis Jsdmaidesaguammuazaswinden
suiifeseaiounnyuvuiieglndlssundn {usznounis
Sududosamuinduaiosinsdmivgalossmevosuonlude
Tnslawy uazaiaotidathidodiuiy uivdimasiiunis
wuilfdsllannsoutledgymiintuldedefiuszansam
wawdsBu

Auideensvondumaladwmuid uwuunanfoue
thenesduriiauenluiiosnunn (Ultra-low ammonia latex)
Ve 11979 ULA Fuiieldmaunuihenswsdumsnisé Tag
1hens ULA Sqeusiudadaluil

88 796974V 97T 2561
gueimaluladlanzuay aguusi

1) fivsinauenludeeglugig 0.10-0.15%

2) fanaaesnmsemstiulaiing 1,500 urdt

3) fiatigsnneanuaug

4) Tergnaiuinyuiund 6 e

5) lidesunthensludeinly 21 Ju wilouthenamns
Junansan Jahlulgaulanigly 1-2 Tunasainiunan

6) Hanfinua ULA-Para AC HRasaudieneg iuinaus
WINTFIU BN, 2731-2559

anuilduanansininisusziug (ne) “nsaais
nsiiisafiosninvestinersuazanyniauonludslunis
wamingsturianoludesdmiunsligumgiiae way
ATEUNENIAT “gratnensurianonludedunndmiu
naufuueaiad” wagldtieneamalulagnisudnuaznis
T4uszlowitngs ULA dmiunisviudndast Para AC
lugamdivdliungusznaunislugnaivnssuusd



Ultra-low ammonia natural rubber latex
for mixing with asphalt cement in road construction

Background

Thailand has started to produce asphalt cement
with the use of natural rubber (NR) as a component (Para AC)
since 1957. The roads made of Para AC have superior
advantages in various properties, e.g., rutting resistance,
fatigue resistance, skid resistance and anti-stripping
characteristics. These road were found to be durable and
required lower maintenance costs.

The current Para AC production often suffers from
clogging of NR latex in pipelines and pollution problems of
ammonia vapors (preservative for NR latex) with a pungent
odor. Ammonia vapors are widespread, causing complaints
from surrounding communities. It is necessary to install an
ammonia gas trapping equipment for ammonia disposal in
wastewater treatment ponds. However, ammonia destroys
microorganisms in wastewater treatment ponds, so an
additional wastewater treatment ponds are needed.
It is easily seen that the installation of ammonia trapping
equipment and the construction of additional wastewater
treatment ponds are neither effective nor sustainable
solutions to this problem.

Solution
To resolve the problems of currently used of
traditional NR latex in Para AC plants, the ultra-low ammonia

latex used for mixing with asphalt cement or “ULA-Asphalt
latex” has been developed. Special features of ULA-
Asphalt latex include a very low ammonia concentration
(0.10-0.15%), high mechanical stability time (over 1,500 sec),
good thermal stability, long shelf life (more than 6 months),
and readily use within 1-2 days after the production.

Benefits

« Less pollution from ammonia vapors in latex
factory and Para AC plants

« Reduce complaints from surrounding communities

« Reduce clogging in Para AC pipelines

« No needs of ammonia gas trapping equipment
installation and additional wastewater treatment ponds
construction

« High quality ULA-Para AC products according to
the standard of Thai industrial products (TIS 2731-2559)

Status of research
Technology transfer of ULA-Asphalt latex and
utilization of ULA-Para AC products have been completed.

Annual Report 2018 9
National Metal and Materials Technology Center
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Overlay welding robot phase 2

Maintenance is a common issue for every industry.
Power electric industries is no exception. Maintenance
schedule for a power plant must be planned carefully on
a strict timetable with very a shortest shut down period.
Unplanned prolonging of the shutdown will result in huge
opportunity and money loss for EGAT. Therefore, repair
time should be kept at minimum with no compromise in

quality.

In 2015, EGAT and MTEC had initiated a collaborative
project namely automated welding robot phase 1. The
prototype robot was later installed at EGAT’s workshop
in Nong Chok district, which is the biggest maintenance
center of EGAT. The main objective of this workshop is
to repair parts from EGAT and others power plants both
domestic and international. This welding robot works well
only for simple parts such as valve discs due to a limitation
in number of motorized joints and joint structures. With
this problem in mind and a challenge of extending the
utilization of automated welding repair system, MTEC had
designed a second robot complying with extensive EGAT’s
requirements on part geometry and quality measure indices.

The newly-designed robots have successfully welded

parts, e.g., valve bodies, valve seats and valve plugs,
with weld quality superior to those obtained from skilled
welders. Moreover, new bendable torch design was also
introduced which allow the robot to outperform repairmen
even on the internal surface of parts such as valve body.
Fully-assembled robot has been installed and be in service

at EGAT’s workshop since September 2017.

The new robot have been working continuously
due to its reliability. There are 4 main advantages of this
robot as follows:

(1) It can overlay weld or clad parts in a more
consistent way with better weld quality.

(2) Welding time per piece is at least 50% shorter as
compared to the welding time by welders who constantly
need short breaks due to heat and fatigue.

(3) The operation cost is lower with this automated
machine when consider overtime payment for welders,
especially when delivery schedule becomes very tight.

(4) The robot can handle difficult process effortlessly,
e.g., hardface overlay welding of very difficult-to-weld

materials including nickle or Stellite alloys.

Annual Report 2018 1
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Safety-enhanced passenger compartment
of school pick-up truck based on FMVSS 220 standard

School bus-related accidents in Thailand
reportedly claim many lives and send countless children
to hospital emergency rooms for medical treatment each
year. One of the main reasons is the lack of safety measures
regarding the vehicle structure. Since most school buses
in Thailand, especially in up-country area, are typically

modified pick-up trucks run by small private operators.

Salsdi5ay

The objective of this work is to demonstrate a

design guideline for pick-up truck roof, which should protect
the passengers in case of severe accidents. A rollover is one
of the worst vehicle accidents due to the large numbers
of passengers, the casualties in a bus rollover are often

high and severe.

This work presents a procedure to design the
vehicle roof as a superstructure of school pick-up
truck. Finite-element analysis is applied to simulate the
investigation on full-scale prototype according to the
American Federal Motor Vehicle Safety Standards (FMVSS
220). To validate the simulation results, the rollover test
of the full-scale and full loaded prototype of the pick-up

truck roof using tilt table is performed.

These findings provide a means for evaluating bus
superstructure strength and provide guidelines useful in
the assessment of regulations applied to the evaluation of
school pick-up truck rollover strength, which will be further

applied in the long run.
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A development of a projectile ball shooter
as a project-based learning tool

A projectile ball shooter is developed to facilitate
the Thai teachers and their learners to constructively
adopt the robotics technology. As a tool to support
a project-based learning approach, the ball shooter is
deliberately designed to be a platform on which physics and
mathematics are seamlessly integrated with engineering and
programming to ease the STEM curriculum. Tightly coupled
with the current school curriculum, the platform aims to
encourage the learners to apply theories to a practical

application by working on a hands-on experiment.

The projectile ball shooter consists of four
components: (1) ball-driving mechnism, (2) ball-pushing
mechanism, (3) infrared sensors, and (4) Arduino-based
microcontroller. The ball-driving mechanism is constructed
with a pair of motors and a pair of wheels to eject a

tennis ball in a projectile fashion. A push-action solenoid

is used to actuate the ball into the ball-driving mechanism.
The solenoid state is controlled by a relay board. A couple
of infrared are attached to the ball shooter frame to
indirectly measure the ball speed. A user is able to control
the speed of the ball by adjusting the rotational speed of the
motors via a commercialized controller. The mechanisms
of shooter combine both mechanical and electrical
components that are universally available and easily

substituted with a variety of alternative options.

Thus, this design makes the platform highly flexible
and requires multidisciplinary skills to work with. Both teachers
and learners are able to freely modify the platform as
needed to broaden their interests. For instance, the pushing
mechanism can be used as a playground to test new design

ideas or more creative solutions.
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MTEC's Activities relating
to International Standards (ISO)

and Quality Management System (QMS)

MTEC places great importance on international standard and quality management system (QMS).
The operations are two folds, i.e., the implementation of QMS to the organization and the participation
in standard setting with various institutes. The activities encompass promoting, supporting and facilitating
services related to standardization to the local industries and organizations in order to lower trade barriers

posed by standard-related measures.

Implementation of quality management system

Biomaterials Laboratory
The research team of Biomaterials Laboratory has been doing research on biphasic calcium phosphate, a porous
ceramic for medical applications. This ceramic material is used as bone graft substitutes, and employed to repair eroded

bones or parts with low loads, especially in oral and maxillofacial surgery.

This type of ceramic is classified as the class Il medical device (higher risks as life-sustaining devices).
The classification of risk is specifically determined for non in-vitro diagnostic medical devices notified by the Food and
Drug Administration (FDA). Therefore, an ISO 13485 quality management system for the design and manufacture of calcium
phosphate devices for bone graft substitutes must be in place to ensure the safe use of the products. It also gives the

end-users and industrial entrepreneurs’ confidence so that technology transfer for commercial production is facilitated.

98 79897UUs597T 2561
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MTEC received an ISO 13485:2016 certificate, an internationally recognized quality management systems

standard for the medical device, on August 24, 2018 at TUV SUD (Thailand) Limited

Participation in standard setting

Since MTEC researchers have expertise in materials science and technologies, they are entrusted by
several institutes to be members of standard setting committee and subcommittee. The standard helps to
enhance local entrepreneurs’ competitive advantage in the stage of international market. MTEC researchers

takes part in the following technical committees and subcommittees:

« Technical committee, Group of 44, Drive System, Steering System and Vehicle Brake.
« Subcommittee, Group of 40/5, Lighter.

« Subcommittee, Group of 70/10, Innovative Durable Medical and Public Health Equipment
(Wound Dressing).

« Subcommittee, Group of 70/11, Ambulance and Mobile X-Ray Vehicles with its structural safety.
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Business Development

“The success of research and development
is to apply the knowledge gained from research
for the benefits of industry, society, and community.”

The above declaration is one of MTEC's most important goals. MTEC's research
and business development team always work closely with the government sector and the
private sector. Our services place great emphasis on agility and linkages between research and
applications in order to make efficient use of research results and to truly meet the
customers’ demand.
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The services can be classified as follows:

@ Contract Research Services

S—

to customers’ demand. The majority of the works’ topics

involve new technologies, product development and :

quality enhancement.

O Collaborative Research Services

. MTEC collaborates with customers in various

ways, such as allocating operating budget, research
personnel budget, and equipment budget, in order to work on
collaborative R&D that significantly contributes to the

country’s economy.

MTEC conducts contract researches according

Consultancy Services

MTEC provides consultancy service in response to

i customers’ requirements and turns the issue into a research

project if needed.

+—1 Technology Transfer
MTEC and Technology Licensing Office (TLO),

NSTDA, provide technology transfer to industrial sectors
for practical utilization in manufacturing, thereby reducing

a trial and error, cost, risk and production time.

Over the past year, MTEC's work has resulted in an appreciable socio-economic impact.
The following interviews are valuable opinions from our stakeholders.
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Department of Alternative

(&) Energy Development and Efficiency

MINISTRY OF ENERGY

Perspective from DED

Mr. Somchai Stakulcharoen
Director of Biofuel Development Bureau

Department of Alternative Energy Development and Efficiency (DEDE), Ministry of Energy

“MTEC also has knowledgeable and experienced researchers with excellent
performance, which appropriate for project implementation and this could be accomplished
the project objectives.”
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The Department of Alternative Energy Development
and Efficiency (DEDE), Ministry of Energy, has committed
to achieve sustainability of alternative energy and energy
efficiency in the country, in order to boost the efficiency
and environmental friendliness of energy production and

consumption.

DEDE has been implementing the Alternative
Energy Development Plan (AEDP) 2015-2036, which
supports the use of domestically produced fuel to reduce
crude oil imports. Since the demand for diesel in the country is
almost three times more than gasoline, reduction in diesel
consumption is necessary in order to reduce crude oil

imports.

Ethanol blends in diesel, or known as Diesohol,
is an alternative fuel to reduce diesel consumption since
Thailand has more ethanol production capacity with
actual production than ethanol demand for blending with
gasoline. Furthermore, Alternative Energy Development
Plan (AEDP) also targets the use of ethanol at 11.3 million
liters per day in 2036.

Mr. Somchai Stakulcharoen, Director of Biofuel
Development Bureau said “MTEC is recognized as a research

organization with skillful and knowledgeable researchers.

Hence, Ministry of Energy is strongly confident in working
with MTEC on the project to investigate the feasibility
of using ethanol in diesel in term of scientifically proper
blending ratio and economic assessment in order to be

used in diesel engines.”

From the research results, although it is not yet
economical competitive for diesohol at present, the re-
search findings provide both technical and economical
conditions for future preparation especially when fossil
fuel price goes up. If this is the case, diesohol can be an
immediate option. Furthermore, recommendation from the
project can be used for further national energy planning,
in particular, alternative energy promotion, which will help
gain acceptance from automotive manufacturers and fuel

suppliers.

From the successful project completion, Director
Somchai admires that “This project has the committee
who closely monitored the progress. When there were
problems or obstacles, the committee discussed with MTEC
researchers to find a suitable solution to assure high quality
project output within timeline as planned. MTEC also has
knowledgeable and experienced researchers with excellent
performance, which appropriate for project implementation

and this could be accomplished the project objectives.
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Perspective from KCG Excellence Center
KCG Excellence Center, KCG Corporation Co., Ltd.

Lalana Thiranusornkij

Senior Vice President, KCG Excellence Center

“We are highly pleased that MTEC always deliver on time and the
quality of the works satisfy the requirements. This collaboration have
saved time and resources of the company.”
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KCG Corporation Co., Ltd. conducts business on
the production and import of dairy and fine food. The
company also distributes and sales bakery equipment as
well as administering the Imperial Bakery and Food Culinary
School (IBAF.)

With a vision to become “A leading Dairy and
Fine Food provider and a committed business partner
for modern lifestyle,” the company is dedicated to a
development and innovation of culinary arts and sciences
in order to create a sustainable business that is competitive

on a global scale.

The concept for KCG Excellence Center was given
by Mrs. Lalana Thiranusornkij, SVP of KCG Excellence Center.
“To develop new services which distinguish our center from
other research and development institutes. Specifically, the
center doesn’t only serve the needs of the organization
but also provide R&D services for our customers. These

services yield customer satisfaction and loyalty.”

The KCG Excellence Center employs experts for
developing new products. The Center also collaborates
with many national and international institutes. “As KCG
is also an importer of world-class products, the owners of
these oversea brands become our consultants and help us
with know-how in novel technologies. They also provide
internship opportunities for KCG employees to understand
their production processes from upstream to downstream.
As for collaborators in Thailand, most of them are from

government institutions and universities.”

The collaboration between KCG and MTEC began
when Mrs. Lalana “had an opportunity to visit NSTDA and
realized MTEC capability with research equipment and
teams with expertise in rheology and food texture.” So
she was confident that MTEC and KCG could collaborate

on these topics that KCG is interested in.

“KCG doesn’t expect the products delivered
from MTEC to instantly be ready for production due to
differences in our equipment. However, we expect a relay
style of works where MTEC creates a lab prototype for KCG
researchers to further develop into an industrial prototype.
We are highly pleased that MTEC always deliver on time
and the quality of the works satisfy the requirements.
This collaboration have saved time and resources of the

company.”

For future collaboration with MTEC, Mrs. Lalana
said that “KCGis interested in food for well-being and food
for elderly people. A development of a food for elderly
people, which has to be easy to swallow with pleasing
texture, should be pertinent to MTEC’s expertise. KCG also
values eco-sustainability by emphasizing on biodegradable
packaging or specialized packaging, e.g. packaging to prolong

shelf life of biscuit and cheese.”

Mrs. Lalana also suggested that “MTEC should
encourage its researchers to present their works that are
related to business of the company, such as food for
well-being, food for the elderly and environmentally
friendly packaging and labels, to open possibility for future

collaborations.”
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Perspective from Tipco Asphalt
Public Company Limited

Mr. Chaiwat Srivalwat

Managing Director

“Tipco Asphalt Public Company Limited is very interested in future collaboration
with MTEC. The company will help disseminate this collaborative achievement to other
organizations and institutes, as well as publicize the competence of Thai researchers
to provide sustainable solutions for industry.”
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Tipco Asphalt Public Company Limited produces
and distributes asphalt products for road construction and
maintenance, which is essential to transportation within
the country. Since its establishment 39 years ago,
the company places a high priority on innovation and
operational efficiency. The company provide customers
high-quality products and services while maintaining social

responsibility and fostering sustainable development.

Through the company’s mission “we are a globally
preferred integrated asphalt and petroleum-related products
company” and vision “we distribute 6 million tons of
asphalt and petroleum products across 5 continents by

2020 in a sustainable and responsible manner.”

Mr. Chaiwat Srivalwat, Managing Director of
Tipco Asphalt Public Company Limited, recounts that the
company is the leading asphalt manufacturer in Thailand
and Asia. It manufactures asphalt products in compliance
with the government policy to promote natural rubber
consumption. The product must comply with regulations of
the Department of Highways. Since the asphalt for the road
construction has to contain concentrated latex, it causes
problems to manufacturing processes at temperatures of
140-160 °C during asphalt-additive blending. The emission
of ammonia vapor has occurred during processing with
strong repugnant odor. The manufacturer has invested in
ammonia scrubbers to abate the vapor emitted so that its

effects on the environment is minimized.

F &'\

The problem has been provisionally solved by
reducing production output. In addition, the ammonia
emitted is highly corrosive, thus causing manufacturing
equipment to prematurely wear out. These problems have
never been effectively solved and the concentrated latex
has been continuously consumed for asphalt production.
The ultra-low ammonia product by MTEC was attractive
but requires industrial production. Thus, MTEC research
team has negotiated with the supplier of concentrated
latex and transferred the know-how for ultra-low ammonia
production. The supplier has received a 3-year contract to
supply the ultra-low ammonia latex to Tipco Asphalt Public

Company Limited.

Mr. Chaiwat mentioned the other benefits of
ultra-low ammonia latex as follows:

1. The company can boost their purchasing
capability for natural rubber latex with high fatty acid
emission. Therefore, the rubber farmers are able to sell
more field latex. The company can thus contribute to
the government policy to promote local consumption of
natural rubber.

2. Ultra-low ammonia latex is not required to be
kept for 21 days to achieve the desired mechanical stability
time (MST). Therefore, it is ready to be sold without the

need for storage.

The company has been certified Green Industry
Level 3 (Green System) from the Ministry of Industry.
In addition, the company has been awarded National
Occupational Safety & Health Awards, indicating the
recognition of its outstanding commitment to safety, health,

working environment and social responsibility.

Mr. Chaiwat restates that Tipco Asphalt Public
Company Limited is very interested in future collaboration
with MTEC. The company will help disseminate this
collaborative achievement to other organizations and
institutes, as well as publicize the competence of Thai

researchers to provide sustainable solutions for industry.
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olrrp_apy Limited

“The company receives full cooperation from MTEC research team and experts at the early
stage of manufacturing processes. Apart from this cooperation, we can deliver the products to the
customers and builds on another collaborative project on the development of para-rubber products.
The company has joined hands with the governmental sector in response to the policies of stabilizing
the rubber price, purchasing latex from the farmers at appropriate price, and developing sustainable
natural rubber plantation”
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Thai Eastern Rubber Company Limited produces
concentrated latex of 60% dry rubber content with its
annual capacity of 30,000 tonnes. The latex can be
categorized into three types based on the ammonia
contents, i.e., high ammonia, medium ammonia, and low

ammonia.

Thai Eastern Rubber Company has received
technology transfer for the production of ultra-low
ammonia latex (ULA) from MTEC. The company produces
ULA latex on a commercial scale and has sold it to Tipco
Asphalt Public Company Limited to process its ULA-PARA

AC products used for road construction.

Mr. Chalerm Kokanutaporn, Managing Director,
recounts that the government has promoted the use of
natural rubbers in road constructions. To help meet this
policy, the company collaborates with MTEC to initiate an
innovative technology to blend the natural rubber into
asphalt for efficient construction. The ULA latex has also
been applied in the asphalt manufacturing processes in
Tipco Asphalt Public Company Limited. This work promotes
the use of natural rubber in the country, improves the
quality of rubber farmer’s life and stabilizes the rubber

prices.

“The ULA latex is certified to standard and safety
products with eco-friendly features to the community.
The company has received technology transfers from MTEC
in manufacturing techniques and manufacturing process

management for on-time delivery of ULA latex.”

“ULA latex is an innovative product that promotes
the company’s images of green industry and sustainable
rubber. The company can minimize the ammonia odors
in asphalt manufacturing and blending processes, thus
generating positive impacts on the surrounding
communities. This work responds to the company’s

sustainable product policy that provides environmental

and labor safety, transparency and well operations.
The policy also focuses on every stage of supply-chain
development, including internal process improvement
to develop innovative products that meet the customer

needs in the future.”

“The company receives full cooperation from
MTEC research team and experts at the early stage of
manufacturing processes. Apart from this cooperation,
we can deliver the products to the customers and builds
on another collaborative project on the development
of para-rubber products. The company has joined hands
with the governmental sector in response to the policies
of stabilizing the rubber price, purchasing latex from the
farmers at appropriate price, and developing sustainable

natural rubber plantation”

The government should provide budget support
for para-rubber road projects. Not only the government
promotes the use of para-rubber across the country, but
it also helps diversify the application of eco-friendly latex.
Some countries, e.g., Netherland and USA, promote the
uses of para rubber in road construction sites because
of its long-life time, surface protection against dust, and
low maintenance costs. In addition, it helps preserve the

pavement against weathering and wear by rains.

“Through the cooperation with MTEC, Thai
Eastern Rubber Company has planned to set up TEG
Academy Center under the concept of collaborative R&D
efforts with customers. The purposes are to improve
manufacturing processes and innovations guided by rubber
and palm oil consultants in the projects, to apply in the real
manufacturing processes and to transfer know-how
of rubber and palm oil plantations to the famers for
producing quality agricultural outputs. While contributing
to the supply-chain development, it also foster sustainable

development in the rubber and oil industry.”
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Perspective from

THANTAWAN

INDUSTRY PLC.

Mr. Thadpong Thitihiranmethi

Vice president, Product design & innovation

“The company started to use MTEC's testing and analytical services. Subsequently,
it received the technology transfer for Active Packaging. Since then, the company had
started developing new products from OEM (Original Equipment Manufacturer) to ODM
(Original Design Manufacturer).”
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Thantawan Industry Public Company Limited is a
leading manufacturer in three main types of plastic products,
namely, drinking straws, general bags and biodegradable
plastic. Most of the production is based upon the demands
of customers from various places around the world, including
Asia, Europe, the United States, Australia and New Zealand.
The company’s exports accounts for approximately 85
percent of the total sales.

Mr. Thadpong mentioned that about ten years ago
the company started to use MTEC’s testing and analytical
services. Subsequently, it received the technology transfer
for Active Packaging. Since then, the company had started
developing new products from OEM (Original Equipment
Manufacturer) to ODM (Original Design Manufacturer).
An R&D and design team has been established to further
existing innovations, such as anti-bacterial bags. Service
innovation has started to help customers design their
products.

During the early stage of cooperation, there
were some obstacles between MTEC researchers and the
company’s production team. But once the company
started to set up a research and development team and
deploy a policy that research staffs and factory engineers
must work closely with MTEC’s specialists, the process of
technology transfer have been more smooth and effective.
One crucial point is that some technical issues which might
be neglected has been pointed out, so that the company’s
staff can take appropriate actions.

Mr. Thadpong also said that the company is able
to produce and distribute innovative products in the
form of plastic bags, which extend the life of fresh fruits
and vegetables under the brand of Fresh & Fresh that
have been sold in supermarkets and also distribute to
packaging manufacturers. In addition, it has received valuable
comments and suggestions from the customers for
continuous improvement of new products. These
issues will be discussed with MTEC researchers for future

collaboration.

Mr. Thadpong suggested that the company is not
yet ready to innovate certain products, therefore, it would
like to work with MTEC because MTEC is recognized as a
well-known research organization. He also advised that
MTEC should act as a Business Solution Provider by
recognizing the needs of private sector and then bring
these needs into research projects with an ultimate aim
for practical use. Furthermore, MTEC should demonstrate it
technological capability and communicate how the private

sector can be involved to establish R&D collaboration.
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Perspective from
Sakun C Innovation Co., Ltd.

Weeraphon Techaphasuksanti
CEOQ, Sakun C Innovation Co., Ltd.

“The company sees that MTEC is a capable partner well equipped with personnel
and tools and also maintain wide network with various organizations. That's why we
are confident in working with MTEC. Along the path of collaboration, it is common that
both parties, from time to time, have to fine-tune their communication. However, the
overall cooperation just came out fine.”
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Sakun C Innovation Co., Ltd. was founded on
August 4, 2017 with the aim to conduct research and
development for innovative and commercially viable
products with modern materials and technologies. Its
target product is a modern vehicle. Besides the purpose
of leveraging design industry, research and development,
and integrated manufacturing process, the company also
meant to promote quality tourism and enhance safety
transportation in Thailand. Every vehicle manufactured by
Sakun C, says boat or bus, has been developed based on
safety concept. This includes (the manufacturing of) other

types of vehicles to serve country’s demand in the future.

“Mr. Namchai Sakunchoknamchai, head of
Choknamchai group, began his career after graduated the
4" year of Primary School as a common staff in the garage
and moved up the ladder to be a skilled auto denter until,
later, run a large spare-part factory that produced the press
and die machines to replace the denter process. When he
is 39 years old, he has started to build his own business
by producing the small dies to the more complex ones for
auto body parts and chassis for various leading automotive
companies both domestically and internationally”, said

Mr. Weeraphon

“In 2015, Thailand suffered automotive industry
crisis, Choknamchai group has brought their expertise
in modern metal forming into lightweight vehicle
manufacturing under the Thai brand with international
standard and competitive price e.g. boat and bus (for public
transportation). With that new direction, the company has
survived from the crisis and evolved to the establishment

of Sakun C Innovation Co., Ltd.”

Sakun C positioned itself as an innovation creator
by applying the same technology and tool for auto-parts
manufacturing, use of ligshtweight and high durability
materials, and safety design to achieve international
standard. Also, an integration of other technologies like
digital and electric technologies resulted to the higher value

of the product and better respond to the market demand.

The key factor enabling Sakun C to produce innovative
products to serve the market came from the experience of
its mother company, Choknamchai group, in producing the
dies and auto parts catered to those leading car makers
worldwide. The company’s expertise encompassed various
aspects, namely, advanced engineering (CAD/CAM/CAE),
capacity to design complex parts, know-how of lightweight
metal forming of all sizes, know-how of manufacturing
processes, including automation system and the entire

supply chain

Mr. Weeraphon tells us about his collaboration
with MTEC that began from the plan of the company to
manufacture the seamless aluminum minibus. The
company came to consult with MTEC and later on work
with MTEC research team led by Dr. Chi-na Benyajati. The
first project, the research team had assisted in the analysis
of vehicle structural strength. The next project was the
analysis of the vehicle structure with 7-9 meters length.
In this project, the team decided to use the material with
reduced thickness to achieve a lighter weight while the
strength property remains the same. The result of the

project came out satisfactory.

“The company sees that MTEC is a capable partner
well equipped with personnel and tools and also maintain
wide network with various organizations. That’s why we
are confident in working with MTEC. Along the path of
collaboration, it is common that both parties, from time
to time, have to fine-tune their communication. However,

the overall cooperation just came out fine.”

“Currently, the company aiming to build the
Research and Development Center with its management
system to assure the sustainability of product development.
The company sees that MTEC, NSTDA has specialized in this
field then MTEC, NSTDA should be a suitable consultant

for the company” said Mr. Weeraphon.
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Mr. Sriwat Trichakraphop
Manager of Phanthong Machinery Co., Ltd.,

“The research result not only give us confidence in the expected
result from actual rollover test, but it also saves time and reduces
production cost. In addition, if there were unforeseen problems with the
test result, we can use that information to improve the bus structure.
In the long run, it can be used for further research.”
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Phanthong Machinery Co., Ltd. is an associated
company of Srithepthai group. The company’s main business
is design and assembly of various vehicles, such as 6-12
meter length air-conditioned buses, both single-decker and
double-decker, all-purpose vans and large vehicles such
as mobile homes, x-ray medical vehicles, mobile libraries

and mobile office vehicles.

The company focuses on improving the quality
of products, services and personnel to enhance its
competitiveness at international level. Thus, an emphasis
in placed on design and production to build customer trust
and confidence in the strength and safety of the company’s

bus structure.

Mr. Sriwat Trichakraphop, Manager of Phanthong
Machinery Co., Ltd., recounted the work with MTEC. “Since
the market of assembled bus and modified vehicle have
become more competitive and Department of Land will
put the law for the standard test of the bus structure into
effect in 2019. Thus, the company would like to assess the
strength of vehicle body structure using computer-aided
engineering before the whole bus assembly is subjected

to the rollover test.”

“The company has manufactured a standardized
structure but does not possess computational facilities for
automotive engineering analysis. So the company chose
to work with MTEC because MTEC is well-equipped with
advanced tools and possesses research team with required

technical expertise.”

“The research result not only give us confidence
in the expected result from actual rollover test, but it also
saves time and reduces production cost. In addition, if there
were unforeseen problems with the test result, we can
use that information to improve the bus structure. In the
long run, it can be used for further research, for example,
improvement of bus structure with lightweight materials,
new design for parts material replacements, new welding
techniques and development of electric vehicle. Moreover,
MTEC also has researchers with various expertise which
meet the company’s interests. This enables us to establish

a collaboration in the future.”

“For future project planning, it would be wise to
add spare time in the plan schedule, just in case; in this
way, we will have sufficient time to analyze the assembled

structure and do the rollover test.”

“I'believe that if government agencies responsible
for standardization have a policy that they would accept

the analytical results from government research agencies,

this will help gain more service demands from private sector.”,
said Mr. Sriwat.
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Organizational Structure

National Metal and Materials Technology Center

MTEC
Executive

Director

]
floaoooooo ® Safety, Health and Environment Section
foeeeenes e Strategic Initiatives Section

.................................................................................

International Collaboration and

Networking Development Division
® International Collaboration Section

® Networking Development Section

Technical Support for Material

Analysis Division

Physical Analysis Section

Chemical and Biological Analysis Section
Physical Measurement Section
Biodegradation Testing Section
Microscopy and Microanalysis Section

Platform Technology Management and

: Research Support Division

i---- @ Platform Technology Management Section

: o Knowledge Management Administration Section
® Research Support Section

Business Development Division
: ® ndustrial and Business Liaison Section
-+ ® Human Resource Development in Materials
: Technology for Industry Section

® Customer Services Section

Planning Budgeting and Strategy Division
: ® Planning and Budgeting Section
i.... @ Internal Audit and Evaluation Section
: ® Human Resources and Organizaiton
Development Section

Technology Public Relation Division
: ® Public Relation and Awareness Section
:.... @ Human Resource Development in Materials
: Technology for Community Section

® FEditorial Support Section

Internal Infrastructure Management Division
: ® Computer System Section
... ® Management Information System Section
: ® Engineering Support Section

e Facilities Management Section

General Management Division
® Procurement Section

o General Administration Section
® Secretary Section

(Effective Date: October 1, 2017)

Metal Research Unit

® Failure Analysis and Corrosion Technology
Laboratory

® Coating and Joining Technology Laboratory

e Advanced Metallurgy Laboratory

e Foundry Engineering Laboratory

® Particulate Materials Processing Technology
Laboratory

Ceramics Research Unit

® Ceramic Chemistry Laboratory
@ Ceramic Engineering Laboratory
e® Ceramic and Glass Laboratory

Polymers Research Unit

® Polymer Chemistry Laboratory
® Plastics Technology Laboratory
® Polymer Physics Laboratory

® Textiles Laboratory

Rubber Research Unit
® | atex Technology Laboratory
® Rubber Engineering Laboratory

Biomedical Engineering Research Unit
® Biomaterials Laboratory
® Medical Devices Laboratory

Materials for Energy Research Unit

® Renewable Energy Laboratory

® Flectrochemical Materials and System
Laboratory

Environment Research Unit

® | CA Laboratory

® Materials Technology for Environment
Laboratory

® Materials and System Solution for
Environmental Management Laboratory

Design and Engineering Research Unit

® Automation for Material Processing Laboratory
® | ightweight Engineering Laboratory

® Machinery Development Laboratory

® Computer-Aided Engineering Laboratory

® Design and Industry Solutions Laboratory
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MTEC Matters

In 2018, there were various important activities
in MTEC. Each activity is considered as a jigsaw to add
value to the organization and its personnel.

Hosting VIP visitors

MTEC has hosted visitors from many On October 18, 2017, Dr. Subin Pinkayan,
institutes by presenting its outstanding R&D works. the Former Minister of Foreign Affairs and Mr. Paitoon
Two noted examples of the visitors are as follows. Kaewthong, the Former Minister of Labour, along with

On December 13, 2017, Dr. Suwit Maysinsee, the alumni from Faculty of Engineering, Chulalongkorn
Minister of Science and Technology and his entourage University, visited MTEC. On this occasion, Dr. Janekrishna
visited NSTDA, and were welcomed by Dr. Julathep Kanatharana, Deputy Executive Director of NSTDA,
Kajornchaikul, Executive Director of MTEC. Highlighted welcomed all the guests, and Dr. Sumittra Charojrochkul,
research works were presented by the directors Director of Materials for Energy Research Unit, and
of research units and researchers from Biomedical researchers presented research works on battery and
Engineering Research Unit, Design and Engineering energy-saving system, and also showed them related
Research Unit, Materials for Energy Research Unit and laboratories.

Polymers Research Unit.

Research presentation to the Minister of Science The research presentation was well-attended,

and Technology and his entourage and the visitors were keen to learn about MTEC
research works on battery technology

138 5989732970 2561
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Human resource development for
the support unit

Apart from the strength of MTEC R&D teams, the
key to smooth-running research works is the knowledge
and competency of the personnel of the Support Unit.

MTEC places importance on the human resource
development. One crucial aspect is to ensure that all the
personnel, especially those in the Support Unit, possess
basic knowledge of Materials Science and MTEC research
works. The HROD section had coordinated with all research
units to organize the Materials Science Training Sessions.
Each session consisted of a lecture introducing the overall
picture of materials science and related technologies,
followed by workshops from research units.

All research units did a great job in explaining and
demonstrating their technologies and products. Thus, good
feedbacks from the Support Unit employees resulted, for
examples, “I love this program so much”, “The lecturers
are informative and useful”, “I gain much more knowledge

than before”, and “It is such a good program”.

Employee retirement party

Mr. Surapon Yimphayak, a general administration
officer, was the 3 employee of MTEC and had been an
asset to the organization for 30 years. He retired from his
role in September 2018. MTEC executives and employees
had organized a farewell party with a heart-warming
atmosphere titled “With Love and Bond”. There were
a lot of his friends and colleagues at the memorable party.

Serving a nearby school

The Safety, Health and Environment (SHE)
Section’s major duties are to promote, to academically
support as well as to manage safety, health and
environment issues to MTEC employees. With the
expertise, the SHE Section collaborated with the Facilities
Management Section to apply their knowledge to Prathom
Suksa Thammasart school, a neighbor academic institute
where the children of MTEC’s employees and those of
local people attend.

On May 8, 2018, MTEC Safety, Health and
Environment team and Facilities Management team
surveyed the school and found unsafe spots. Some risky
spots were fixed promptly, but other spots required
expenses. In the latter case, the MTEC team had set
priorities and reported to the school director for his
consideration.

On July 23, 2018, there was a training for teachers
to enhance their knowledge and provide consultancy on

safety management.

MTEC Safety, Health and Environment team
and Facilities Management team
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International award

3797a: JSPS RONPAKU Medal Award

NaI1UI8: Developing a research framework and methodology
of social life cycle assessment in Thailand

d¥usneda: wanass mldes

ﬁﬂﬁi’lﬁﬁ/ﬂﬁ: 9" General Assembly of the JSPS Fellow Alumni
Association of Thailand (JAAT) — JSPS - NRCT — RONPAKU Medal
Award Ceremony by Japan Society for the Promotion of Science
(JSPS)

Award: JSPS RONPAKU Medal Award

Research title: Developing a research framework and methodology
of social life cycle assessment in Thailand

Award recipient(s): Seksan Papong

Award presenter: 9" General Assembly of the JSPS Fellow Alumni
Association of Thailand (JAAT) — JSPS - NRCT — RONPAKU Medal
Award Ceremony by Japan Society for the Promotion of Science
(JSPS)

s19%a: Te¥ail 2

NaI1UINE: High precision sound absorber

d¥usneda: auney Asuluaniniag

;ﬂﬁﬂﬁﬁ/ﬁﬁ: In the Royal Academy of Engineering’s Leaders in
Innovation Fellowships (LIF) 2018 (Final Pitch Session)

Award: Second Place

Research title: High precision sound absorber

Award recipient(s): Sompong Srimanosaowapak

Award presenter: In the Royal Academy of Engineering’s Leaders
in Innovation Fellowships (LIF) 2018 (Final Pitch Session)



51998: ASEAN Science and Technology Fellowship 2018/2019
NAI1UIVY: Excellent track record of achievements and potential
to advance science-based policy-making in ASEAN

{¥us1eda: yied vary

dlsneda/ i

1. USAID (United States Agency for International Development)

2. U.S. Mission to ASEAN

3. ASEAN Secretariat

4. ASEAN Foundation

Award: ASEAN Science and Technology Fellowship 2018/2019
Research title: Excellent track record of achievements and
potential to advance science-based policy-making in ASEAN
Award recipient(s): Nuwong Chollacoop

Award presenter:

1. USAID (United States Agency for International Development)
2. U.S. Mission to ASEAN

3. ASEAN Secretariat

4. ASEAN Foundation

1978 ms%'usmssuumiu'%mﬁﬂmsqmquﬂmwnsiuLﬂéaqﬁa
wwng 1SO 13485:2016

NAUAY: ATRRNLULLALNARKAR S uTLAaT s aamnd ST
Tanuananensean

JSusneda: wugns wudugsnal, ndgyei uadnw, daasms flgey,
Aanua snvudng, deate wiudlve

#liseda/iait: TV SUD (Thailand) Limited

Award: ISO 13485:2016 Medical Device - Quality Management System
Research title: Design and development, Production of calcium
phosphate ceramics bone graft

Award recipient(s): Naruporn Monmaturapoj, Katanchalee Nam-
puksa, Autcharaporn Srion, Duanggamon Vorakasemsak,

Nutdanai Nampichai

Award presenter: TUV SUD (Thailand) Limited
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$199as-auuUIuIBI0
International award

371998: 9davundanisuseninluames

NaeUITE: N1sAnwINansenuvesniuduleusyeaiaromumgl
nsunsemsimuImINLdwswesiasdlelndues

J¥usneda: fiuvinssas ulsziaSw, anadiew 01309,

A3 Sarimug, Ununnsal Sunna

ﬁﬁﬁi'\ﬁﬁ/ﬂﬁ: 10" International Conference on Materials Science
and Technology (MSAT-10)

Award: The Best Poster Presentation Award

Research title: Effect of basalt addition and curing conditions on
the strength development of geopolymers

Award recipient(s): Pimpun Henpraserttae, Duangduen Atong,
Pavadee Aungkavattana, Patthamaporn Timakul

Award presenter: 10" International Conference on Materials
Science and Technology (MSAT-10)

51998: S19davuzidAnsUszninluanes

NAIUIYY: NAYDIANUTNTUTDILARALTELF oAU TR Lo laduas g AN Ty
pousudourunalnguuulaundindvesranauvedaliodalrauaunauda
NAlALNULULLAY WauLNUiY

d¥usneda: Sandend wnnya, fan Angiiug, ofis1 Wownd
ﬁﬂﬁiﬁﬁﬁ/nﬁ: 10" International Conference on Materials Science
and Technology (MSAT-10)

Award: The Best Poster Presentation Award

Research title: Effect of calcium ion concentration on rheological
properties and large amplitude oscillatory shear behavior of mixed
gels of low acyl gellan gum, Konjac glucomannan and xanthan gum
Award recipient(s): Thidarat Makmoon, Asira Fuongfuchat,

Nispa Seetapan

Award presenter: 10" International Conference on Materials
Science and Technology (MSAT-10)
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STEMa2018

“Efect of Carbon Addition on Micrastruciune
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Simered under Diferenf Afmospheres”

W, Egnhiyern, P, Chamiowe!, N, Tosangifur, M. Mamkntinda
I Vostoew. P wio ond B Tosgnt

.[:"' .{.I h cAr 1t F il

dig Pyof Dr, Rawshir bury samwwa
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Lne Fielfe Fawma Paiharses
e G of ESTRaTS 1

CERTIFICATE Le
POSTER PRESENTATION AWARD

5199a: JSPS HOPE Fellow

f¥useda: diadla guas
ﬁﬁﬁi’lﬁﬁ/ﬂﬁ: Japan Society for the Promotion of Science
(JSPS), 10" HOPE Meeting with Nobel Laureates

Award: JSPS HOPE Fellow

Award recipient(s): Tongjai Chookajorn

Award presenter: Japan Society for the Promotion of Science
(JSPS), 10™ HOPE Meeting with Nobel Laureates

3199@: Poster Presentation Award

NAUWATY: Effect of carbon addition on microstructure and properties
of boron-containing steel sintered under different atmospheres
A¥us1eda: Tunun Andloy, fiaus Juneiiv, Wngl Aeuadsssy,
HUNA UINHIUM, TYNT HBAK, WIENR a0, Bouny 5963
Q‘lﬁi’lﬁﬁ/nﬁ: International Conference on Science and Technology
of Emerging Materials 2018 (STEMa2018)

Award: Poster Presentation Award

Research title: Effect of carbon addition on microstructure and
properties of boron-containing steel sintered under different
atmospheres

Award recipient(s): Wantana Koetniyom, Phitsamon Chantawet,
Nattaya Tosangthum, Monnapas Morakotjinda, Thanyaporn
Yotkaew, Pongsak Wila, Ruangdaj Tongsri

Award presenter: International Conference on Science and
Technology of Emerging Materials 2018 (STEMa2018)
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371998: 9davundanisuseninluames

NAIUITY: N1TwsEuAITesTudssUAseasueuainlugugs
dmsuuiudgsamnimiiiululofien

§¥usn99a: aagi a1gTand, Ui gauming, wied vaay, eddnuel
Benide

1131998/43%: The First Materials Research Society of Thailand
International Conference

Award: The Best Poster Presentation Award

Research title: Preparation of carbon supported catalyst from
cattail leaves for biodiesel fuel upgrading application

Award recipient(s): Dolrudee Jaruwat, Parncheewa Udomsap,
Nuwong Chollacoop, Apiluck Eiad-ua

Award presenter: The First Materials Research Society of Thailand
International Conference

31998: 93anTdyaneal G - Green szAUUsSTINA 2561
Haaudde: dnouiiduinsiudaneden

fFuseda: auzvhaueysnundsauuaznisianisdauandey
Audinalulaglaveuas Tanuiavd

flvisneda/afi: nsuduasunuamdsnadon

Award: Green Office Award 2018

Research title: Green Office

Award recipient(s): The Environment and Energy-Saving
Committee of MTEC

Award presenter: Department of Environmental Quality
Promotion
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o

37998: 9TANANUIIBITAUANIN UzanU 2560

NAIUINY: NITUIUNITLNIUUTVDINAND T TTUMALALTANIMIBLALlA
in situ sol-gel

{¥us1eTa: Tora ga5saufiugnng, 2935500 AU, gEenua wamn,
B34 ALK, TS Bunshes

Jls9da/10di: s19iaan3Teuriend Tnedtnaunaenssuniside
wisnd Tuaudutdnusehvg Useanl 2560

Award: Outstanding Research Award 2017

Research title: A process for preparation of natural rubber-silica
blend by using in situ sol-gel technique

Award recipient(s): Piyada Suwandittakul, Chaveewan Kongkaew,
Suriyakamon Montha, Arun Kongkaew, Weenusarin Intiya

Award presenter: National Research Council Award by National
Research Council of Thailand, Thailand Inventor’s Day 2017

s19%a: unfmamﬂumuwiﬁﬂnim ﬂiumﬂ 2560 s197anLAY auml 1
NASUAIY: mi’J‘ﬂEJLL’ﬁu‘WGL]U’]‘UﬂLLUGlLG]’EJ?LLauLﬂiaﬂ‘lﬂiﬁ]LLU(ﬂmai
JSusneda: Safna fiuen, 91w andud, Useiiu InAuasd, ﬂmmﬂﬂm
NEYAULIAN, SUITT Wemany, AsnY Adlunwessy, WL aammqa,
1 FaNTIN, 35175504 LINANTTA, LIUN UANNY, QI Usunau
AnAnad nwigy, nsousd wadlnyad, Ansns Sauassay, wmil Aalasey,
Psgned NnLTe?

Aliseda/iai: neavinun

Award: Outstanding Researcher Award 2017 (1% Price)

Research title: Research and development of battery pack and
battery charger

Award recipient(s): Rattipon Tanya, Amnat Sarun,

Prateep Pokinwon,Kitisak Kanchanavasita, Tanawan Mongkolmoo,
Siwaruk Siwamogsatham, Pimpa Limthongkul, Visarn Lilavivat,
Jiravan Mongkoltanatas, Manop Masomtob, Poowanart Poramapojana,
Kittipong Kasamsook, Pornanong Pongpaibool, Patharakorn
Rattanawan, Matanee kitjaroen, Pirapong Fakkheow

Award presenter: Royal Thai Army

51993: IDEA &#519655A

wamufmﬂ i”U‘Uﬂ’JUﬂMmﬂiUﬂ’]WLLUUE]G]I‘IJJJWUE]WE]L‘UULE]ﬂ“ULiEILL‘U‘U
USuuou- uammumﬂwmma

J3uTneda: ay wsvuiiung, Usﬁyiyw Jun3
USWand fnstu

#§lis193a/12%: i-MEDBOT Innovation Contest 2018

Ve, AN qULN,

Award: Creative Award

Research title: Mechanism of a set of motion controller of
detector attached to radiological technology wheelchair

Award recipient(s): Danu Prommin, Parinya Junhunee, Supawitoo
Sookpeng, Bouripat Kadman

Award presenter: i-MEDBOT Innovation Contest 2018

Annual Report 2018 4 5
National Metal and Materials Technology Center



MTEC International Collaboration

Oversea partners: 24 Agreements and MoUs: 25

- Universities/Institutes : 12

- Corporates/Companies : 7

- International organization : 2

- Regional intergovernmental organization: 2
- Funding agency : 1

-~

Europe (1)

« KU Leuven, Belgium

USA (2)
« 24M Technologies
» Autodesk Asia Pte., Ltd.

International Organization (2)
« UNIDO

« UNEP-United Nations Environment Programme

5989732970 2561
gueinaluladlansuaz aguveni



China (1)
National Environmental Corrosion Platform,

University of Science and Technology Beijing

Japan (9)

UACJ Corporation, JFE Steel Corporation,
JWRI-Osaka University, Polyplastics Co., Ltd.,
Hiroshima University, Nakashima Medical Co., Ltd.,
Nagaoka University, NEDO, Waseda University

Korea (1)
SEJONG Industry Co., Ltd.

ASEAN (5)
ITT VAS, BPPT, Mandalay
Technological University,

Souphanouvong University,

5 HUST
| . m -
= Dﬁf TR

« Newton Fund

Funding agency (1)

-

Regional intergovernmental organization (2)
« ASEAN Secretariat

« APEC Expert Group on Energy Efficiency and Conservation
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11

12

13

14

148

International Collaboration Activities

Academic collaboration (MTEC-JWRI)

Atmospheric corrosion of aluminum alloys
in Thailand climates

Investigation on the corrosion mechanism
of structural steel in Thailand climate based
on corrosion products, ACM output and
environmental data

Investigation of direct joining of titanium
alloy and carbon-fiber composite by laser
welding (MTEC-JWRI)

Stregthening effect of 146L stainless steel
composite via selective laser melting

Environmental corrosion research
collaboration (MTEC-USTB)

Corrosion protection

Research collaboration on corrosion testing
and monitoring, surface modification and
sheet metal manufacturing technologies

Small Scale Funding Agreement (SSFA) on
developing a food waste and food packaging
monitoring application

Small Scale Funding Agreement (SSFA) on
measuring low carbon lifestyle in Asia and
the Pacific

Contract on provision of services related to
the enabling activities to review and update
the national implementation plan for the

Stockholm convention on POPs

Grant Agreement for organizing workshop

Battery development (MTEC-GPSC-24M)

Collaboration on R&D and business
opportunity creation

3189755977 2561
gueinaluladlanzuay iaguisi

Joining and Welding Research Institute
(JWRI), Osaka University

UACJ Corporation

JFE Steel Corporation

Joining and Welding Research Institute
(JWRI), Osaka University

Joining and Welding Research Institute
(JWRI), Osaka University

National Environmental Corrosion
Platform, University of Science and
Technology Beijing

Institute for Tropical Technology (ITT),
Vietnam Academy of Science and

Technology

JFE Steel Corporation

United Nations Environment Programme
(UNEP)

United Nations Environment Programmme
(UNEP)

United Nations Industrial Development
Organization (UNIDO )

Newton Fund

24M Technologies

SEJONG Industrial Co., Ltd.

Metal
Research Unit

Metal
Research Unit

Metal
Research Unit

Metal
Research Unit

Metal
Research Unit

Metal
Research Unit

Metal
Research Unit

Environment
Research Unit

Environment
Research Unit

Environment
Research Unit

Environment
Research Unit

Materials for
Energy
Research Unit

Materials for
Energy
Research Unit



16

17

18

19

20

21

22

23

24

25

APEC: Policy dialogue on fuel economy
platform

e-Asia: Feasibility study on social implemen-
tation of bioenergy in East Asia

Enhancing the capability of Proficiency
Testing (PT) providers from the various
working group (WGs) under ASEAN consultative
committee for standards and quality (ACCSQ)
in complying with the requirements of ISO/IEC
17043:2010 (E) - Conformity Assessment-general
requirements for proficiency testing

Academic and educational collaboration
in materials science, nanotechnology,
electronics and computer technology and
biotechnology

Equipment and materials information
collaboration (Polyplastic-MTEC)

Research, development, design and
engineering collaboration in the areas of
orthopedic implants and related
instruments

Fabrication of composite scaffolds using

micro-stereolithography

Academic collaboration

Cooperative research and development
project on knee joint prostheses and a
three-dimensional surgery support system

Collaboration with global players to drive
Thailand’s digital and smart city initiatives

Academic collaboration

Materials for
Energy
Research Unit

APEC Expert Group on Energy Efficiency
and Conservation

Materials for
Energy
Research Unit

Waseda University, Hanoi University of
Science and Technology (HUST), Badan
Pengkajian dan Penerapan Teknologi
(BPPT), Mandalay Technological University,
Souphanouvong University

Rubber
Research Unit

ASEAN Secretariat

Materials for
Energy
Research Unit
Rubber
Research Unit

Nagaoka University of Technology

Polymers
Research Unit

Polyplastics Co., Ltd.

Biomedical
Engineering
Research Unit

Nakashima Medical Co., Ltd.

Biomedical
Engineering
Research Unit

Joining and Welding Research Institute
(JWRI), Osaka University

Biomedical
Engineering
Research Unit

KU Leuven

Biomediical
Engineering

New Energy and Industrial Technology
Development Organization of Japan

(NEDO) Research Unit
Autodesk Asia Pte., Ltd. Biomedical
Engineering

Research Unit

Design and
Engineering
Research Unit

Hiroshima University
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mMeiNgRsLaznITUILN AR sLnTiTulnsdedunaden
nsepnuUULaEIRLIfsEanaaRntudueTaddluniaFeu
ﬂ’]i‘ﬁ@ll‘tnmiﬁﬂLﬂiwﬁLLasL%ﬂﬁﬂmi‘ﬁugﬂWiﬂUWﬁaﬂLLﬂaL?I‘IEJZJWa’dLWm
nslifuuzthisnsnsiadeurasnsvagouLUnie3
N15BUTUNTIATIRINUAANINARNUTEN B
dunuulsaSeulnelifiduequlsaFeuiianlasmudmeluladlonsuas Jaquviend (MTEC)
nmenilwludeduudifionsiuneegnisldnufunsauens
MIAATIZNANUUDIUTIVOITY

NsARILITEUUENBLSERTTA

Development of clay-based soil from domestic source
mAnnzamgarudemerestudiululsn C
mMnTgiuarfulsmaiaubhiafeneufiume ftaslunuimns
Fuuuuiniiueudmiugtae §fin1s uazggeeny
NsaUsIMTIATIERUdanaainuien C

AUsnwnstaumelulagnisuasduanurdnraownsiidnauntaun (szesh 1)
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Economic and Social Impacts

1 Carbon material for battery 1,478.70
2 National life cycle inventory database for sustainable development 1,102.26
3 Research and development of battery pack and battery charger 888.93
4 New battery development 802.50
5 Development of work instruction for pipeline 535.67
6 Causes analysis of damage parts 512.45
7 Concentrated latex for production and sales 468.63
8 Failure analysis of pipeline 356.40
9 Evaluation of product defects/imperfections/contaminants and technical 340.46

consulting service

10 Effects of sintering atmosphere on properties 299.53
11 Effect of fuel component on diesel engine 273.75
12 Innovative and sustainable packaging for Thai fresh produce industry 249.26
13 Study of flow behavior of polyethylene compounds 234.60
14 Development of chemicals for production of dry rubber with consistent 225.00
viscosities
15 Improvement of erosion resistance and corrosion resistance in solution 219.00
16 Analysis of reduce carbon footprint of concrete products 199.50
17 Microwave accelerating curing for products 195.96
18 Recover rubber and inorganic substances from waste in natural rubber latex 194.19

industry management

19 Deproteinization of natural rubber latex 174.40
20 Failure Analysis of broken blade of cooling fan 165.77
21 Feasibility study of utilization of carbon black 164.25
22 Training on materials technology for company A 163.43
23 Study of flow behavior of polyethylene in extrusion blow 148.50
24 Development of complete manufacturing process of crepe rubber in 142.45

small factory
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25 Metallurgical evaluation of the nozzle gun for spraying sulfuric acid 132.30
26 Study and develop prototype production system for AB 131.85
27 Development and improvement of rubber product standards : 130.03

concentrated latex

28 Investigation of B10 materials compatibility in engine 115.98
29 Designing of burnner refractory using finite element method 105.19
30 Plastics product by using gas assisted injection molding process 99.51
31 Technology transfer for the manufacturing of cable spacer and snap tie 92.15
32 Failure analysis and damage evalution of defective products |l 86.40
33 FAME oxidation | 85.63
34 A study of automatic systems to improve efficiency of manufacturing process 82.80
35 Materials compatibility study of automotive parts of passenger cars in 77.14

contact with E85 fuel
36 Design and development of positioning system for shoulder surgery 75.30

37 Carbon footprint and water footprint assessment of bioplastic production 75.06
from cassava

38 Acetylene carbon black for ESD compound 67.50
39 Study of welding kit, design testing procedure, and analysis of thermit welded 63.43
joint
40 Formula development and property evaluation of concrete block composed 59.00
of wastes
41 New battery development I 55.00
42 Failure analysis of gas transfer line 48.00
43 Failure analysis of coil in furnace 47.70
a4 Multi-center clinical trial of silicone 47.70
45 Quality improvement of diesel product 39.98
46 Development and improvement of grate in boiler combustion chamber 38.84
ar HDPE cable spacer (snap tie) 38.34
48 Research and design of battery system for wind power 37.82

176 5989732970 2561
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70
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Green OTOP
DIY spacer

The consequential life cycle assessment: a case study of cassava based
bioplastic

Formulation of blends cement for low carbon dioxide emissions

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

Mercury identification and chemical cleaning in decommissioned
pipeline (phase II)

Development of ceramic body with high dielectric strength

The study of atmospheric corrosion behavior of new-generation stainless steels
Pilot production of DentiiScan 2.0

Development and improvement of grate in boiler combustion chamber
Failure analysis and damage evalution of factory A

Design and development of plastic injection molds for motorcycle parts
Development of mobile CT for craniofacial and maxillofacial surgery (software)
Metallurgical evaluation of crack gate valve

Quiality improvement of solid tyre

Technology licensing of enhanced reduce pressure test system

Coating prototype (Jan 2018)

Vulcanised natural rubber latex innovation for sustainable income of Thailand
from natural rubber latex products

Project to enhance the capability of injection molding for industries

The study project of use Thai advanced preservative system (ThEPs) in Nan and
Chiangrai provinces

Evaluation of product defects/imperfections/contaminants and technical con-
sulting service for Office of National Musuems

Properties of geopolymer from red clay

Prototype development of endoscope drying cabinet with humidity and
time controller

36.04

33.12

30.68

29.09

26.50

25.20

24.80

23.70

20.91

19.80

16.80

14.46

12.72

12.60

12.15

11.70

11.53

10.80

10.77

10.35

9.31

7.47

7.42
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72 Coating prototype (Sep 2016) 7.28
73 DentiiScan v.2.0 6.86
74 Evaluation of product defects/imperfections/contaminants and technical 6.85

consulting service

75 Assembly and testing of electrolytes 6.44
76 Life cycle environmental impact assessment of lenses product 5.44
e Life cycle environmental impact assessment of sanitary-ware faucet 5.13
78 Development of low temperature body and glaze production process in 4.96

ceramic tile industry |l

79 Fabrication of solid electrolyte for electrical performance testing 4.95
80 Dental CT scan service 4.92
81 The use of rheology modifiers for sausages 4.78
82 The recovery and purification of tin, silver and copper 4.05
83 Automatic overlay welding robot system for power plant parts phase |l 3.98
84 Genetically modified bone morphogenetic protein 2 391
85 Design testing method for state of health of valve-regulated lead-acid 3.75

(VRLA) battery

86 The synthesis of zeolite from clay in a laboratory scale 3.70
87 Design and development of 4-wheel-drive farm truck 3.56
88 Formulation development for retread and cushion gum compounds 3.25
89 The utilization of medical rapid prototyping technologies to support 3.15

reconstructive surgeries for orthopedic deformities in the areas of maxillofacial
craniofacial and mandible

90 Crashworthiness analysis of electric tricycle 3.15
91 Formulation development for retread and cushion gum compounds 2.99
92 A study of the effect of zinc oxide type on properties of rubber compounds 2.88
93 BodiiRay prototypes 2.68
94 Development of low temperature body and glaze production process in 2.22

ceramic tile industry |

95 Project to enhance the capability of injection molding for industries 2.15
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Corrosion behavior assessment of stainless steel used in a condenser in
electricity generating authority

Failure analysis and damage evalution of defective products |

Feasibility study of novel techniques for toner collection at disassembly
workstation

Foundry production process modification using computer aided engineering
(CAE) technology

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

Failure analysis and damage evalution of factory B

Development of lightweight aggregate derived from manufacturing wastes
Dental CT with Company

Coating prototype (Feb 2015)

Development of composition and process of eco-friendly cat litter

Project to design and development of plastic injection mold for household
product parts

Development of hydroxyapatite and bioglass ceramics production
Study and advise for batteries
Training on materials technology for company B

Greenhouse prototype using covering film developed by The National Metal
and Materials Technology Center

Rubber track testing machine

Development and improvement for tank

BodiiRay (system)

Development of clay-based soil from domestic source
Failure analysis and damage evalution of factory C
Analysis and Improvement of vinyl rain gutter with CAE
Prototype of mattress for a bedridden person

Training on materials technology company C

Project consultant for development of thin-walled ductile iron (phase )
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A1SUS=5UIBINIS
Conferences

The 2™ International Thailand Corrosion and
Prevention Control Conference

Advanced Materials of Environmental
Protection

N13UsEYIINIg g, 2561 viade “lude
éuaﬂfaLﬁ@ﬂiﬂamaaLaaﬂummmmaummmﬁu
Vlémzf[,umima”

NSTDA Annual Conference 2018 (NAC2018):
Sharing insights into dementia and
innovative solutions”

mM3UszgRYINg @mv. 2561 Wde “udndad
&ml‘wEJLLmﬁuumavLﬂamawmmmu”

NSTDA Annual Conference 2018 (NAC2018):
“Raising standards to boost competitiveness
of Thailand’s rubber industry”

ﬂﬁ‘dﬁ‘“%ui‘mﬂﬁ @y, 2561 179 “IAsevng
99050y Liaudgasdau : N -UI-EINY.”

NSTDA Annual Conference 2018 (NAC2018):
“Smart ¢rid Muang Maehongson : EGAT-
CU-NSTDA”

N15UsENIYINIG @, 2561 iade “Aud
ﬁgiﬂamamﬂiiuaamﬂm (ITC) U swa
anfasieganduszuy”

NSTDA Annual Conference 2018 (NAC2018):
“Industry Transformation Center (ITC) and
systematic product development”

n13Usy Summmwmﬁﬁmmwmmamwﬁ”
mﬂiuiasnam ASa% 10

The 10" International Conference on
Materials Science and Technology (MSAT-10)
Special session of MSAT-10: Innovative

textiles for future healthcare application

[

nsUseyuUsEinlvesaunuifedan
Uszdd 2561

Annual Meeting 2018 of MRS-Thailand

Participants from industry,
government and academia

Participants from industry,
government and academia

‘Uﬁaﬁﬂiﬂ']ﬂg(ﬂﬁ'ﬁﬁﬂﬁill ﬂ?ﬂ%;ﬁs
BAZNIANIIANTN

Participants from industry,
government and academia

“Uﬁaﬁﬂiﬂ']ﬂgmﬁ']‘ﬂﬂﬁill ﬂ?ﬂ%ﬂ
BAZNIANIIANTYN

Participants from industry,
government and academia

‘Uﬁaﬁﬂiﬂ']ﬂg(ﬂﬁ'mﬂﬁill ﬂ?ﬂ%:ﬁs
BAZNIANIIANYN

Participants from industry,
government and academia

Qﬂaﬁﬂiﬂ’]ﬂgﬁﬁ’]‘lﬂﬂiiu ﬂ’m%jﬂ
HAZAIANITIANT

Participants from industry,
government and academia

qﬂmmmﬂgmmwmiu ﬂ’]ﬂ%ﬁ
BAZNIANTIIANYN

Participants from industry,
government and academia

Participants from industry,
government and academia

Qﬂaﬁﬂiﬂ’]ﬂgﬂﬁﬂﬁﬂiiu iﬂﬂ%ﬁ
BAZAIANITIANYN

Participants from industry,
government and academia

10U ?H%/‘U@ﬂﬂﬂii&l nami’lmma IUIUAU FUIUAU-TY
Date/Activities Targets Participants Man-day

39 156
45 45
86 86
51 51
48 48
404 808
137 137
80 80
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APNSSUASIVAIUASKUNEIKSULYIIBU
Awareness-raising activities for the youth

10U Sufi/FeRanssu namﬂ’mma MUIUAY FMUIUAU-TY
Date/Activities Targets Participants Man-day

AanssuurinendeinUsemelng Yniseu
mauaymm...ﬂmlﬂﬂuwa “15113@{]%”
4 fa1mi 2560

Thailand Children’s University Students
“Juice pop”
October 4, 2017

2 FANEVUEUAAT LOUVIA-EEImN. ATINEAANT 56 280
13-17 warIneu 2560
MTEC-IPST Robotics Teacher Camp Science teachers

November 13-17, 2017

3 Aanssutuan “luyndeu” lwnvuLazyAnaaLY 375 750
10-11 uns1Ay 2561

Children’s Day@Sirindhorn Science Home  Youth and general public
“Juice pop”
January 10-11, 2018

4 ﬂﬂ'ﬁﬂimu’mﬂmi WY, 2561 WaUe “Aanssu L&mfuuLLa:qﬂﬂaﬁﬂU 100 200
W@Jwawmaaﬁﬁimw”
10-11 funaw 2561

NSTDA Annual Conference 2018 (NAC2018)  Youth and general public
“Natural dyes printing”
March 10-11, 2018

5 NsudetuoBNWUULAATIIUEUR LWwIBURAZYARaYILY 59 413
Lmaﬂivmﬂim
ATIN 11 sEAugiinia (n1Ale)
14-20 nawnAu 2561

11" Thailand Robot Design Regional Youth and general public
Contest 2018 (South)
May 14-20, 2018

6 mat.vmuaanLLUULLaxaswqmsJumLmemﬁiwa L&mﬂjuLLazqmﬂaﬁﬂU 82 738
ASIN 11 ‘i‘”fﬂ‘UmJﬂ’lﬂ (mﬂmua)
21-29 ‘wqwmﬂm 2561

11" Thailand Robot Design Regional Contest ~ Youth and general public
2018 (North)
May 21-29, 2018

7 ﬂ”l'ﬁLL?NleuE]E]ﬂLLUULLauai’NWEJuG]LLWUiuLV]FTIV]EJ LWIYULATUARATII LY 65 390
AN 11 s¥Augiinig (many Tusenidsamile)
22-27 qumwm 2561

11" Thailand Robot Design Regional Contest ~ Youth and general public
2018 (Northeast)
May 22-27, 2018
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a1 Suii/Fonanssu ngustviang F1UIUAY ) ol
Date/Activities Targets Participants Man-day

10

ﬂ’liLL‘UGSZJuE]E]ﬂLL‘UULLauai’NmﬁJuﬁle&‘inLV]FTIVIEJ
AN 11 SoUTEAUUTENA (RDC2018)
4-22 mqmau 2561

11" Thailand Robot Design Regional Contest
2018 (RDC2018)
June 4-22, 2018

mnmwuaamwuLLauaiwwusummmmm
AN 29
6-18 @Ay 2561

International Design Contest 2018
(IDC Robocon 2018)
August 6-18, 2018

UUNNTTUINGAENS wazAluladwiaw
o, = aQ « s ”»

Usganl 2561 NaNTs “wiesuea

16-26 @WAN 2561

National Science and Technology Fair 2018
“Power ball”
August 16-26, 2018

MUIUAU-IUY

LSW?“UULLauUﬂﬂaVlUIIJ 1420

Youth and general public

lwnvuLazyAnaalY 71 923

Youth and general public

Lm’muLLazqﬂﬂaﬁ“ﬂU 2,640 2,640

Youth and general public

A1SHAOUSU
Training

a1nu ?Iaﬂ’\]ﬂﬁiil nauu’]mma FUIUAU FUIUAU-TY
Activities Targets Participants Man-day

micJﬂamwaﬂamwﬂU 20 'maﬂam

Public Training : 20 Courses

nsEnausHemeNgulikATLIBURa 9
1 26 MBI

Group Training : 26 Organizations

YARINTNIAYAAINNTTU 1,066 1,369
mﬂig LATANANITAN®N

Participants from industry,
government and academia

UARINTNIAGRAINNTTU 516 2,020
MATF WAEAIANTSANY

Participants from industry,
government and academia
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Articles Published in the MTEC Website
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Title

inov-8 revolutionizes sports shoes industry
by enhancing the outsole with graphene

Adhesives developed to prevent bracket
stains on teeth

Engineers 3-D print shape-shifting smart gel
Sensors applied to plant leaves warn of
water shortage

Beetle inspires ultra-white coating

Stiff fibres spun from slime

Engineers develop gallium alloy paste to
3D print soft robotics

Self-repairing ceramic for aircraft engines

Superdense wood is lishtweight, but strong
as steel

Special paper can be erased and printed on
multiple times

Low-tech, affordable solutions to improve
water quality

One-step catalyst turns nitrates into
water and air

Non-toxic, anti-static graphene hair dye
New development in contact lenses for
red-green color blindness using simple dye

Scientists develop tooth sensors that can
monitor your diet

Tiny scales could serve as safe material in
implants to reinforce bones and joints

Wheat gluten found to restore bonds in
brittle human hair

Sufeouns
Published Date

January 17, 2018

February 7, 2018

March 19, 2018

March 22, 2018

April 4, 2018

April 4, 2018

April 9, 2018

April 10, 2018

April 11, 2018

May 10, 2018

May 10, 2018

May 10, 2018

May 22, 2018

May 24, 2018

May 24, 2018

June 4, 2018

June 4, 2018
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Title

Squid skin could be the solution to
camouflage material

Anti-biofouling technology inspired by
bug-eating plant

Efficient way to convert methane into
useful chemicals

Strong, stable polymer can be recycled
again and again

Air-conditioned fabric mimics moth
cocoon fibers

Chemists create flexible polymer gels
from caffeine

Plaster which sticks inside the mouth could
improve treatment of oral conditions

Coal plant waste helps build environmen-
tally-friendly, cementless concrete

Hard-to-burn ‘smart’ wallpaper even triggers

alarms

New coatings make natural fabrics
waterproof

Smart bandages designed to monitor and
tailor treatment for chronic wounds

Graphene-based drying agent might keep
your footwear fresher than ever

The smart membrane: a new weapon
against oil pollution

Light-controlled polymers can switch
between sturdy and soft

Cooking oil used to turn steel antibacterial
Actuation gives new dimensions to an old
material

Smart window controls light and heat, kills
microorganisms

Sufeouns
Published Date

June 4, 2018

June 4, 2018

June 4, 2018

June 5, 2018

June 19, 2018

June 26, 2018

June 28, 2018

July 4, 2018

July 13, 2018

July 13, 2018

July 18, 2018

July 24, 2018

July 25, 2018

August 6, 2018

August 9, 2018

September

20, 2018

September
20, 2018
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ARANY : Precious Experience
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Ususegnals mnseavhaulugiu?

Soaid191nN191152u Global Young Scientists
Summit 2014
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Title

Researchers should develop business
literacy

Dr.Supapan Seraphin’s way of
self-development toward professionalism

MTEC : My second home

“Lesson from Minamata”: Dr.Samerkhae
Jongthammanurak’ s precious experience

Dr.Supamas’ view on doing research in Japan
How to survive working in Japan

Memoirs from Global Young Scientists
Summit 2014

Professor Dr.Thiraphat Vilaithong :
His management experience with lon Beam

Technology Unit, Fast Neutron Research
Facility

Thailand Development Research Institute
(TDRI)

Tops and Central Food Hall
Hatari Electric Co., Ltd.

Thai Summit Harness Public Company
Limited

Chairman of MTEC Executive Board,
National Metal and Materials Technology

Center

Electricity Generating Authority of Thailand

Suflweung
Published Date

May 9, 2018

May 11, 2018

June 7, 2018

June 11, 2018

June 12, 2018
June 15, 2018

June 15, 2018

July 11, 2018

January 8, 2018

June 28, 2018
June 28, 2018

July 4, 2018

July 7, 2018

July 17, 2018
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National Institute for Materials Science (NIMS)
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wrausenelng

Title

Royal Project Foundation
Betagro Science Center
The Siam Refractory Industry Co., Ltd

Sammitr Motors Manufacturing Public
Company Limited

Innovation Group (Thailand) Co., Ltd.
Endo Supply Co.,Ltd.

Institute of Orthopaedics, Lerdsin General
Hospital

Ceramic Industries Development Center

PTT Exploration and Production Public
Company Limited

Mahidol University

Princess Sirindhorn Craniofacial Center

Electrical and Electronics Institute

Bangchak Petroleum Public Company
Limited

IRPC Public Company Limited

National Institute for Materials Science
(NIMS)

V.S. Industry Tyres Co., Ltd.

Baanchaipakdee Rubber Fund Cooperative
Ltd.

Rubber Product Industry, The Federation of

Thai Industries

Annual Report 2018
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Published Date

July 17, 2018
July 17, 2018
July 17, 2018

July 17, 2018

July 17, 2018
July 17, 2018

July 17, 2018

July 17, 2018

July 18, 2018

July 18, 2018

July 18, 2018

July 18, 2018

July 19, 2018

July 19, 2018

July 19, 2018

July 20, 2018

July 20, 2018

July 20, 2018
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Bangu wariiszAninmgedu daonsldimalulafansaunauaznisdearslunisudmsdnnis
nsvudslinnszuuiausaufuet1sdenadas viall Smart Mobility azdaelinisdadula
YoayulEaINTAuNY viemsnaunusiiiudanssusineg ilvegniiussansnmuazduiing
soAauwindounnty

’mmsaﬁ’uﬁﬁwLauagmaﬂumsﬂsxqﬂsﬂﬁﬁsxumua'qLLamﬁaﬁé’m%s (Intelligent
Transportation System: ITS) fudszinalne ifesainszuudinanddneainlunis
Usman1sAun1sassaraudaieussimdameneg 16 weneind deflundunival
n5.M13 qlusils Usgsrunssunisuimg qudmeluladlanzuazaquiiand §3siaulndda
fuidumanegnieniuy Taevihulduanmssauy suniideuushidulslenidenmssiniiuny
veudumalulsziAume egrsdnaula

MTEC Magazine issue 87: October-December 2017

Modern transportation system plays a major role in current world economy
and society. We need smarter, more flexible, and more efficient transportation system
and Smart Mobility answered all these issues with IT and state-of-the-art management.
Smart Mobility is a tool to achieve sustainable city, green environment, and resource

efficient transport.

This issue of MTEC magazine focuses on various applications of Intelligent
Transportation System (ITS) in Thailand and its potential to solve traffic and mobility
issues of the country. One article not to miss is an interview with Dr.Damri Sukhotanang,

chairman of MTEC Executive Board, who has worked closely with MTEC for a long time.

His opinion and suggestions on MTEC’s work direction is of particular interest.
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UNSSANIS
Exhibitions

fnssAnns: Aanssu Market Place assd 2 anelusu
Food Innopolis Knowledge Forum 2017 %24
“Smart Packaging : Advance in Plastic Packaging
for Fresh Produce Industry”

NASIUITY:
1. Weaus59iouei ActivePAK™
2. ansUsuileduda/aud@slolagnniUaendulonazns

. Ussgndldusleviluems
Uit 10 anAu 2560
a01udl: 91An5 TMA

Exhibition: Food Innopolis Knowledge Forum 2017
“Smart Packaging: Advance in Plastic Packaging
for Fresh Produce Industry”

Research Product:

1. ActivePAK™ Fresh produce packaging
2. Texture/Rheology Modifiers from pomelo peel and
their applications in foods

Date: October 10, 2017

Place: TMA Building

tinssAnns: MsUszyaivIMsTsAuuIUIYIR

S “funpuddedaauisUsandlne A3 17
2 - HAUATE: UszlinAdesjatiu MTEC

"The First Materials Pesearch \ Tuii: 31 fanAw - 3 NeATNEY 2560

L Thelend Intaenaliond gy A 3 dauii: TsswsuABunsadedll

Ictober 11" -Newmsber 3 il *

g M JLAOR, "

N, Exhibition: The First Materials Research Society of Thailand
International Conference

Research Product: MTEC Mission—driven themes

Date: October 31 - November 3, 2017

Place: The Empress Chiang Mai Hotel

Un99AN13: The 2™ Thailand Corrosion and Prevention
Conference 2017 & Thailand-China Corrosion
Conference

NASIUIVY: HAIUVBIIBIUATANTIRTIZRAUdennauay

_wialulagnisianseu
n: 2-3 NAINIBU 2560
#01ufi: Jomtien Palm Beach Pattaya Hotel

Exhibition: The 2" Thailand Corrosion and Prevention
Conference 2017 & Thailand-China Corrosion
Conference

Research Product: Research Activities of Failure Analysis and
Corrosion Technology Laboratory

Date: November 2-3, 2017

Place: Jomtien Palm Beach Pattaya Hotel

57897153971 2561
aueinnluladlavsuas aquveri

190



InssAns: nsduuEes nsmuINYAINTINgANEEY
deuianssu 4.0 meldlasans “ensziuinuasaliding
: TanadwmSuiaunenInssugAIUEEY”

Na9UATY: Aeduussqins ActivePAK™

Fuil: 9 WgAINIBU 2560

danui: d1inddeinermansuazinalulad uninetdemnalulad
NILADUNAMNTTUASIITLE

Exhibition: Farming for Sustainability with Innovation 4.0

Research Product : ActivePAK™ Fresh produce packaging

Date: November 9, 2017

Place: Science and Technology Research Institute, King Mongkut’s
University of Technology North Bangkok

InssAns: dnssamsdvnislasteunneiosnszaavaunan 2560
NaUIdY:
1. AuuuueMSNAINUgsdmIuNnw
2, LszuaﬂaLﬁanﬁLﬁaaé’mi
~ 3medeniumsiisiinaimsudsgenmnsitugues “endaen”
Fuin: 14-15 wedneu 2560
anui: 15aSguungToensyIaveuna Jawmdnuasuien

Exhibition: Chulachomklao Royal Military Academy 2017
Research Product:
1. Packaged high energy food prototypes
2. Rubber sheets for livestock
3. Rubber mosaic - An alternative product to increase para
rubber consumption
Date: November 14-15, 2017
Place: Chulachomklao Royal Military Academy,
Nakhon Nayok Province

nssAns: wialdnd 2017

WNA91UI8: Aluminium foam: Sound absorber
Fui: 22-25 noAINEU 2560

a0t guiinssanisuaznsuszaailuma uian

Exhibition: METALEX 2017

Research Product: Aluminium foam: Sound absorber

Date: November 22-25, 2017

Place: Bangkok International Trade and Exhibition Center (BITEC)
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1n33AN1S: Wnnssueseanlng uazuinnssuguaIw
L )
NA9IUIY:
1. gUnsnithetuasfissuuuusueld (BEN)
2. Faursiiloendise
3. Anle Mla sadausslndn
Fudi: 1-4 unay 2560
anuil: AudinssAnsuaznUssguduune Wowmesnil

Exhibition: Thailand Friendly Design Expo 2017
Research Product:

1. BEN — The bedside booster

2. RT wheelchair

3. Motorized attachment for wheelchair
Date: December 1-4, 2017
Place: IMPACT Exhibition and Convention Center

Tnssans: wananaluladin wausy Swandey Wiy
(WMZ2E 2017)

NA9UIY:
1. L‘%a@maw,wuﬁugm
2. FonalauluUBnUsYaeA

Suf: 16-16 Suay 2560

anudl: AuginssanIsuaznsUsEguluma U

Exhibition: Water, Membrane, Environment & Energy Technology
Forum 2017 (WM2E 2017)

Research Product:
1. Dredger for general application
2. Dredger for multi-purpose application

Date: December 14-16, 2017

Place: Bangkok International Trade and Exhibition Center (BITEC)



AnssAns: Jugnewswazniaiadniw 2561
NAUAIY:
1 maﬁﬂmq‘fwEmamﬁamimamsmmu (BeThEPS)
2. ms%ﬂmamwﬁwmqqﬂim (TAPS)
3. 81980 UTTNTANRITU
a, wLé‘aﬂiuﬂWiLﬁuiﬁuwmﬂﬂsLLﬂigﬂmqusﬂugﬂsuaq “gnslangn”
Suii: 16-23 unsau 2561
dauil: aunamthinmssunedios Smiadang

Exhibitions: Bueng Kan Red Cross and Rubber Day 2018
Research Product:
1. Be Thai economic preservatives for rubber sheets (BeThEPS)
2. Thai advanced preservative system (TAPS)
3. Energy saving solid tires for forklifts
4. Rubber mosaic - An alternative product to increase para
rubber consumption
Date: January 16-23, 2018
Place: Bueng Kan Province

nssan1s: Mulszhvghndu Uszanl 2561

NANIUINY: NTTUIUNTAIIUYBINALLNISTTUYIALALTANAEINATA
in situ sol-gel

Fuik: 2-6 nuAniuS 2561

anuil: AuginssanisuaznsUsEyuluma uewn

Exhibition: Thailand Inventor’s Day 2018

Research Product: A process for preparation of natural rubber-silica
blend by using in situ sol-gel technique

Date: February 2-6, 2018

Place: Bangkok International Trade and Exhibition Center (BITEC)
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InssAns: wIANssUAUANYASINELsEUIAR
NAUIY: i}
1. mi%maﬁﬂmaamﬁamiwﬁmmmu (BeThEPS)
2. vmLaafﬂ,umimmﬁmmmﬂmﬁﬂsmwmiuiﬂmm “gndllian”
Suii: 26 nUANYS 2561
anuil: @uaﬂiwﬁqqumﬁ T5UIUFUNTT VIBEUINTT AUEIIINTT
uarABULUTUdURES

Exhibition: Agri-Tech Innovation Forum 2018

Research Product:
1. Be Thai economic preservative for rubber sheets (BeThEPS)
2. Rubber mosaic - An alternative product to increase para

rubber consumption

Date: February 26, 2018

Place: Vayupak Convention Center, by Centara Government
Complex Hotel & Convention Center

In33AN15: N15UsEYNIVINTT Usednt dmv. aeil 14 (NAC2018)
NAITUITY:

1. winn3uenY Human-centric Design dm3Ugge1Y

2. WHuseEWIRmIZyAAa

3, LL‘umma'ﬁmuqummvia&’Jummlwﬂw

4. BeThEPS miammam&mamLwamswammmmu

5. U590 ActivePAK™ Ultra dm$unannaaniifisnsn
nmsmelags
nanSTeewtstuialnadedininggiu
Jasinsthiesnswananninnia dJminuigesaou
. uduuanamnssugeunan (ITC)

9. Kitchen Insicht wesléanluriesnsa. unninfinndiu
Fuit: 9-13 funAw 2561
snuil: gneivemansusemelng

00\19\

Exhibition: NSTDA Annual Conference 2018 (NAC2018)
Research Product:
1. Innovative human-centric design for well-being of the aged
2. Custom made insole
3. Battery pack for electric vehicle
4. Be Thai Economic Preservative for Rubber Sheet (BeThEPS)
5. ActivePAK™ Ultra produce packaging
6. Raising standards to boost competitiveness of Thailand’s
rubber industry
7. Smart grid Muang Maehongsorn
8. Industry Tranformation Center (ITC)
9. Kitchen insight
Date: March 9-13, 2018
Place: Thailand Science Park
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InssAns: urnssuNasULazinalulagngeguuvsoie 2561
(SETA2018)
Na9UIY: ) }
1. wadldoindsqadnwanliihainiide
2. u:w“nLLumma%éfuuwg?m%’maauﬁﬁﬂw%
3. miﬁ'@umﬁ'qﬁuammuﬁqﬁmulﬁéﬁaﬁa wadislilunsuanlngh
Suflt : 21-23 flunmw 2561
anuil: AuginssanisuaznsUsEydluma v

Exhibition: Sustainable Energy Technology Asia 2018
(SETA2018)
Research Product:
1. MFC Microbial fuel cells
2. Battery pack for electric vehicle
3. Development of a self-starting vertical axis wind turbine
for electricity generation
Date: March 21-23, 2018
Place: Bangkok International Trade and Exhibition Center (BITEC)

Inssans: suaaUiin ‘61 “Beyond Ordinary : lsisssuan”
NA9IUIFY: Aluminium foam: Sound absorber

Ful: 1 - 6 wawnAY 2561

a0yt guitinssanisuaznsUssyuduuna emessni

Exhibition: The 32" ASEAN’s Largest Building Technology
Exposition “architect '18 : Beyond Ordinary”

Research Product: Aluminium foam: Sound absorber

Date: May 1-6, 2018

Place: IMPACT Exhibition and Convention Center

Un33ANI3: INTERMACH 2018

WAL Aluminium foam: Sound absorber
Fuil: 16-19 wowaAw 2561

anui: gudtinssanisuarnsussyalume uian

Exhibition: INTERMACH 2018

Exposition Aluminium foam: Sound absorber

Research Product: Aluminium foam: Sound absorber

Date: May 16-19, 2018

Place: Bangkok International Trade and Exhibition Center (BITEC)
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1n33AN13: MUATUTAY 120 Ulsawenuranans

NAUATY: WINNTTUAY Human-centric Design dwsurgeeney
1. “Laaqﬁ'ué\’a’; \Reanszdunsqnivesgieny
2. gUnsaltieTuasfsanuuuuiald
3. “dinreu” MnseRuUsyamdudaggieny
4. \nyEnANNIEEY

Fui: 22 wwanAx 2561

doufi: lsaneunanand

Exhibition: 120" Anniversary of BMA General Hospital
Research Product: Innovative human-centric design for well-being
of the aged
1. JOEY - The active bed
2. BEN — The bedside booster
3. AKIKO - Sensory-stimulating comfort objects for people
with dementia
4. MONICA - Cognitive stimulating and training games
Date: May 22, 2018
Place: BMA General Hospital

UNT3ANTS: THAIFEX-World of Food ASIA 2018
NAUITY:
1. ActivePAK™ Fresh produce packaging
2. ActivePAK™ Top Flex produce packaging
3. ActivePAK™ Ultra produce packaging
Yuii: 29 WowAAY - 2 TQuUIBY 2561
aaudl: quidnssanisuaznisUszulume vian

Exhibition: THAIFEX-World of Food ASIA 2018
Research Product:
1. ActivePAK™ Fresh produce packaging
2. ActivePAK™ Top Flex produce packaging
3. ActivePAK™ Ultra produce packaging
Date: May 29 —June 2, 2018
Place: Bangkok International Trade and Exhibition Center (BITEC)



e =i

INT3ANNS: U @Y.-INg deyas Uszand 2561
“FWeduuds wiuunsgiinng”
NAUAIY: )
1. Jwm: ansdnenguievandmsuying 1wy
2. fiiganIudsIUR
Fuii: 15 fiquioy 2561
a01uit: Tsausuaiounsud wous reunuiu uwes Sminguasivsil

Exhibition: NSTDA - Science Tour 2018 (Ubon Ratchathani)
Research Product:

1. Be Thai economic preservatives for rubber sheets
(BeThEPS)

2. Study and development of screen printing process
of natural dyes on cotton and silk fabrics by
pigment printing method

Date: June 15, 2018
Place: Sunee Grand Hotel & Convention Center, Ubon Ratchathani

1ns3AN1S: InterPlas Thailand 2018
NAUIYL:
1. ActivePAK™ Fresh produce packaging
2. ActivePAK™ Top Flex produce packaging
3. ActivePAK™ Ultra produce packaging
Fuil: 20-23 fiquieu 2561
anudi: Audinssansuaznisyssgslumg v

Exhibition: InterPlas Thailand 2018
Research Product:
1. ActivePAK™ Fresh produce packaging
2. ActivePAK™ Top Flex produce packaging
3. ActivePAK™ Ultra produce packaging
Date: June 20-23, 2018
Place: Bangkok International Trade and Exhibition Center (BITEC)
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UN55AN13: Thailand Tech Show 2018
NAIIUIRY:
1. @159USOi50asria luLarnssUITNSFUATIZ
. wHuBdlruaatisannsiiakraldy
. maRunUdendule: ansnaauazansaunuluiy
dmsuemsiiteaunin
a. welulafifiunsBnfe/amuesdsssumvuinihelag
NUNENI AT
5. TannaununseanuszinnlensenTuaulnduasen
UgmuummumsiﬂmmsmLszjasuamimﬂ
) aﬂﬂimmwuaﬁmauwuﬂiuuﬂim
. dnsgAuayes
. m“L‘umﬂwufﬂiai‘waLuaia’lwumﬂmmm
. aﬂfﬂwaLuaimnmutmaLLawmQQLaaqmammm
10. Fagusilnvianesifglsdniaunsanusienis
Wiguwlasgaumgilogadeunedu
11. nMASK vihmneunsdedesiulifauazuuadise
12. ansln “BeThEPS” anstinenginensan
. BN SHARYILNY
Tuil: 4-8 nIngAY 2561
anui: gudinssansuarnsussyalume uian

W N

\O 0O ~ O

Exhibition: Thailand Tech Show 2018
Research Product:
1. Novel luminescent organic compounds and the
synthesis thereof
2. Silicone gel coated fabrics for scar reduction
3. Pectin from pomelo peels: A gelling agent and fat
replacer for healthy foods
4. Affinity/Fastness Improvement technology of natural
dyes on cotton fabric by natural dye screen printing
method
5. Antibiotics impregnated hydroxyapatite bone graft
for bone infection treatment
6. BEN — The bedside booster
7. AKIKO - sensory-stimulating comfort objects for
people with dementia
8. Granite design geopolymer tile from glass cullet
9. Geopolymer from red clay and solid waste
10. Cordierite reinforced refractory brick having excel
lant thermal shock resistance
11. Bacterial and virus filtration mask (nMASK)
12. Be Thai Economic Preservatives for Rubber Sheets
(BeThEPS)
Date: July 4-8, 2018
Place: Bangkok International Trade and Exhibition Center (BITEC)
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Na9URY: WINNTIUAU Human-centric design dmTugfgien
1. “Laaq?’iuéh’; WFeanszAunsqnivetigieny
2. gunsaltiTuasfsanuuuiutiald
3. “dninreu” MnseRuUsyamdulaggieny
4. \nyEnANNIEEY

$uil: 3-5 Aanan 2561

A0UN: AuilnTsANsuarn1sUTEYaBuLNA Wewmedsnil

Exhibition: Thailand Social Expo 2018
Research Product: Innovative human-centric design for
well-being of the aged
1. JOEY - The active bed
2. BEN — The bedside booster
3. AKIKO - sensory-stimulating comfort objects for
people with dementia
4. MONICA - Cognitive stimulating and training games
Date: August 3-5, 2018
Place: IMPACT Exhibition and Convention Center

Imssans: euuansdud USn1s uazlugdudniladafndnisdn
melduuafa “ASEAN Logistics Solutions - CLMVT
Sourcing Partners”

NASIUAIY:

1. ActivePAK™ Fresh produce packaging
2. ActivePAK™ Top Flex produce packaging
3. ActivePAK™ Ultra produce packaging
un: 29-31 Ay 2561
aoudl: quidnssanisuaznisuszulumn v

Exhibition: TILOG-LOGISTIX 2018 “ASEAN Logistics Solutions
- CLMVT Sourcing Partners”
Research Product :
1. ActivePAK™ Fresh produce packaging
2. ActivePAK™ Top Flex produce packaging
3. ActivePAK™ Ultra produce packaging
Date: August 29-31, 2018
Place: Bangkok International Trade and Exhibition Center (BITEC)
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InssAnTs: AMsUsTYNIvINsHasingsansuILIYIR
aunalulagdsn AN 10 (MSAT-10)
NAIUITY:
1. Development of the production network of
custom-made shoe for the elderly
2. Geopolymer: An energy saving material
3. ActivePAK™ Ultra: Right packaging for highly respiring
fresh produce
4. Dough rheology modifiers for gluten
5. Production of coupling generator for marine vessels
from bakelite moulding powder-filled acrylonitride
butadiene rubber
6. Battery pack for military applications
7. A computer aided engineering software package for
engineering education (CAE 3D)
8. Be Thai economic preservatives for rubber sheets
(BeThEPS)
9. Porous silica pellets for water bio-filtration and
horticulture (PoreMat)
10. Study on the properties of elastomer mixed with
. modifier starch
Yui: 6-7 fugneu 2561
a0ui: gudtinssanisuarnsussyalume uian

Exhibition: The 10" International Conference on Materials
Science and Technology (MSAT-10)
Research Product:
1. Development of the production network of
custom-made shoe for the elderly
2. Geopolymer: An energy saving material
3. ActivePAK™ Ultra: Right packaging for highly respiring
fresh produce
4. Dough rheology modifiers for gluten
5. Production of coupling generator for marine vessels
from bakelite moulding powder-filled acrylonitride
butadiene rubber
6. Battery pack for military applications
7. A computer aided engineering software package for
engineering education (CAE 3D)
8. Be Thai economic preservatives for rubber sheets
(BeThEPS)
9. Porous silica pellets for water bio-filtration and
horticulture (PoreMat)
10. Study on the properties of elastomer mixed with
modifier starch
Date: September 6-7, 2018
Place: Bangkok International Trade and Exhibition Center (BITEC)
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HAIUIVY:
1. 8RNI UNTANATES URENAULDANARTLLIUA
Wievauy
2. LquﬁWLﬂﬁaU%aiﬂuw‘aLﬁaammikﬁmwa@u i}
3. AAU - ‘L@JG]ﬂiilﬂ,mjLﬁami{])U@f’JﬁﬁEJNLLUUUS%AEQJJ(”I‘LEW
waganundslunszuiunsnanenauEy (suadu)
Suin: 24-25 fugnew 2561
#01UN: FUNNUANYNTIUATIBUAIIA

Exhibition: Invention Contest 2018
Research Product:
1. Ultra low ammonia natural rubber latex for asphalt
cement in road construction
2. Silicone gel-coated fabrics for scar reduction
3. KLEAN - The innovative water-saving and reduce
waste-water for ribbed smoke sheet production
Date: September 24-25, 2018
Place: National Research Council of Thailand

UNIIANS: ﬂﬂiﬂi%gﬂﬁﬂﬂﬂ'liu’lu'l‘lﬂaﬂﬁlﬂﬁﬁﬁuﬁ‘ﬂlﬂﬂllLLWVIEﬁiﬂﬁ'ﬂﬂ
WY AT 23 (AFCC 2018)
NAIUIYY:
1. Rubber Innovation network (RIN)
2. Para rubber CPR training manikin with feedback device
3. Thai AED TRAINER for standard life support training
Fuin: 28 fugnew - 1 ganay 2561
da1uni: L‘ﬁu%?ﬁ’]LLﬂiUﬁLLazUNﬂ@ﬂF’]EJUL’DU‘SJUL’%UL@@% Lsﬁum%’aﬁaﬁ

Exhibition: The 23 ASEAN Federation of Cardiology Congress
(AFCC 2018)
Research Product:
1. Rubber Innovation network (RIN)
2. Para rubber CPR training manikin with feedback device
3. Thai AED TRAINER for standard life support training
Date: September 28 - October 1, 2018
Place: Centara Grand & Bangkok Convention Centre at CentralWorld
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