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The mission of MTEC is to conduct research and
development activities to enhance the capabilities of Thai
industries in materials technology, engineering design, and
manufacturing so that significant socio-economic impacts are
expected and achieved. The executive committee realizes
that converting successful research results into practical uses
is a challenging task because there are many critical factors
involved, such as market demands and technology transfer,
which must be properly dealt with. In managing MTEC’s
research and development, setting the direction and placing
an importance on the research process are emphasized to

achieve the practical use of the research results.

The first step is to set the right goal, taking
into account an analysis of relevant factors, such as
society, economy, environment, technology, and
management. The techno-economic analysis is also an
important practice to create a proper understanding of the
context and goals that meet the demand. Most
notably, MTEC places importance on seeking
capable partners, from both government and private
agencies, with corresponding goals that cover the
target group consisting of manufacturers, users, experts,
and agencies related to regulations, and standards. MTEC
had cooperated by planning work schedules, collaborating
in research and development, advancing to further
production and marketing process and later delivering the
research results to the target users, as well as maintaining

its research excellence.
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At present, business competition is escalated not only to
win the market share, but also to disrupt a conventional market with
the new business models that better suits the needs of consumers.
Creative ideas and ability to access and utilize the information are
the key factors to determine successful research and development
topics. MTEC places an importance on generating, filing, analyzing,
and utilizing information in order to set management direction and
raise awareness of the society in order to gain accurate understanding

of various aspects through the validity of scientific evidences.

MTEC’s operational pathways for R&D are categorized into
2 major groups. The first group carries out future-oriented research
emphasizing on building up advanced basic knowledge capable of
handling change efficiently, i.e., Exoskeletons and Metal Additive
Manufacturing. The second group focuses on the current research
aiming to utilize its outputs in the near future. The work of this latter
group is accomplished through the accumulation of knowledge and

technological capabilities from the first group.

When it comes to the designation of the research topics,
the process requires a discussion among target groups and all
stakeholders, as well as an analysis of environmental contexts.
The purposes are to determine the research direction and research
application before starting the project, as well as to seek strategic

partners.

Noted examples of research outputs with successful
utilization, and positive socio-economic impacts encompass ULA Latex
for Para AC, development of FPA300 application in plastic industry,
ashes furnace automatic cleaning system, etc. These work could
not be successful without the coordinated effort of all stakeholders
through determining research topics and goal, as well as research
and development in products, processing, and characterization in
order to deliver an appropriate technology to the end users. Further
implementation of the research would also require an effective

marketing strategy and business activities.

MTEC places great importance on the development
of research topics with stakeholders through all the important
dimensions ranging from processing, recycling to elimination and
disposal with eco-friendly manner. The activity also includes
strategic planning of the research utilization which will enhance the
confidence and acknowledgement of research work, i.e., certification
of new products in line with domestic and international standards,
participation in the process of promoting the standards or the
policies that benefits for the common good by using the supporting

information from research and development on materials technology.
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The National Metal and Materials Technology
Center (MTEQ) is a research institute with missions in
conformity with the Thailand’s National Strategic Plan
and the National Science and Technology Development
Agency’s Strategic Plan. MTEC focuses on conducting
research, development and innovation with its excellence
in academia and relevance for the target users, thus
creating a sustainable impact to socio-economy.
The technology and research s-curves is used as a tool for
planning and managing research, thus building the working
linkage, and delivering the coherence in works with various
important dimensions, i.e., output, outcomes, and impact,

or O-O-| coherence.

During the fiscal year 2020, MTEC’s main outputs can be

summarized as follows.

Research, Development, and Innovation

MTEC focuses on producing the works that
meet the requirement of 5 Domains of Utilization, i.e.,
Manufacturing and Engineering Services Industry, Safety
and Quality of Life, Health and Wellness, Agro-based
Industry, and Agriculture. In addition, the outputs from

the Energy Research Group.
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MTEC submitted the following academic outputs:

published in journals carrying impact factors of 5 or more)

58 patent applications and 8 petty patent applications.
k + 15 prototypes for commercial/public utilizations

auANEURT 46 Ave ANEUNNNNISA 5 Mve wazldsunmsaaninddumaddaan i 66 Mve

+ 101 articles in international peer-reviewed journals with impact factors (11 of which were

+ 112 intellectual property claims which include 61 patent applications, 46 petty patent
applications and 5 trade secrets and received 66 intellectual property registrations, which include

~

/
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Outputs in business development and technology transfer

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

« 6 commercial uses of the intellectual properties

« 20 technologies transferred to 23 organizations for public uses

+ 56 projects are delivered, encompassing joint researches, contracts, consulting and standard testing

service to government and private sectors

/
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Building of research networks and partnerships

MTEC has collaborated with various domestic and oversea research institutes in order
to promote technological progress, share know-hows and exchange and train research personnel.
These were 25 agreements signed with 19 oversea research institutes from 10 countries and

other 5 agreements signed with 5 domestic institutes.

~
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Outputs in developing personnel for materials technology

MTEC organized the following activities:

« Academic conference: 6 conferences with 462 participants or 855 man-day

« General seminars and workshops: 19 seminars and workshops with 671 participants or 879 man-day

« Specialized seminars and workshops: 16 seminars and workshops with 386 participants or 984 man-day
« Science events for children and youth: 3 events with 550 participants or 3,126 man-day

« Scholarships: 12 doctorate degrees and 12 master’s degrees under the program,

“Thailand Graduate Institute of Science and Technology (TGIST)”

/

unains (MTEC's personnel) °

TUIUYARINTAEY 487 AU UUIUNFUAUMIL 69Tl

MTEC’s personnel comprises 487 employees grouped
by position and education level as follows:

307

///A
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4 ° ® .0 ° 9 °
° [ 7 | ] e®e 08, e e
Y e Y v ey TYY
(o] L 4 L 4 L L 4 L 4 0
0000 1000 2000 3000 4000 5000 6000
{USK1S USK1S 3gWeuun auuauu §SAD Wouuuazaignaa atuauu
S=ugv Middle uazamaInssy N1SIVYUA=WUUT Business aVAAIS Support
Top Executive Management Research, Development, Research and Knowledge Development

and Engineering

Development Support

and Dissemination
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Fiscal revenue and expenditure

MTEC was granted a budget of 986.5 million baht and had utilized a total of 747.0 million baht,
which is equal to 76% of its budget plan. The administrative expense is 218.9 million baht
(29% of total expense).

AUUSKIS duun
Management Expense: million baht
PO, AlgIednduu
uauuauu y
P 218.9 dwuuin
aswewun awuun
RAD S ‘E Administrative Expense
upport Expense:
pon o 218.9 million bat
million baht

duadeuawau 139.4 dwuin

- nauuKUYUALIKISIeTd 81.6 duuan (59%)

« inAlulaggrudiulakzua:aaq 27.0 duun (19%)
« gnankassumswaaua:usms 17.1 dwuun (12%)

« AsusKIsIamsmalunguade 13.7 dwun (10%)

Research and Development Expense: 139.4 million baht

« Planning group aimed at generating revenue: 81.6 million baht (59%)
« Metal and material technology platform: 27.0 million baht (19%)
« Manufacturing and service industry: 17.1 million baht (12%)

« Research group’s internal management cost: 13.7 million baht (10%)

12 3189752977 2563
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Income and socio-economic impacts
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Combined income of 147.3 million baht is as follows.

90KYUIY
Sponsors

38.7% 57.0 dwuan (million baht)

3% 47.5 duun (million baht)

SUIV/SIUIDY
Contracts/ Joint Research

usnIstinAtA/3y1AS : : : '

Technical/Academic services awun (million baht)

IPs/L|censmg 3.0% 4.4 dwuan (million baht)

Wnousu/auuun/tnssAnis

o 2 o1y
Training/Seminar/Exhibition 2.6% 3.8 dwun (million baht)

ouf 0.5% 0.8 dwuin (million baht)
Others / /
0 10 20 30 40 50 60

€

pid }
)
=D

NansENUMBATgiauazdeay 18,674 druum Andu 18.9 wiwesrlddeuszdd Tnedidndiunansenulunsasina
MTEC generated socio-economic impact value of 18,674 million baht, equivalent to 18.9 times

of its operational expenses, can be categorized as follows:

aadunu/aaléang
Reducing cost/expense

IWugoauIa/twurls
Increasing sale/profit

IWUUS=AnSAW
Enhancing the efficiency

aaAdoloma
Minimizing the opportunity cost

0% 5% 0% 15% 20% 25% 30% 35% 40% 45% 50%

N /
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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. On December 29, 1991,
MTEC became a member of the National Science and
Technology Development Agency (NSTDA), Ministry
of Science, Technology and Energy (then).

Vision

MTEC is recognized by the stakeholders as a major
driving force for the socio-economic development of the
country. This is accomplished through science, technology
and innovation in materials technologies and manufacturing
and through the collaboration between our personnel.
MTEC will deliver high-quality works that not only satisfy
our customers but also create socio-economic benefits

for the country.

Mission

MTEC develops and builds capabilities in materials
technologies for both government and private sectors through:

« 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.

» Managing technology transfer for practical uses
to create positive socio-economic impacts on the country,
and providing consultancy services related to manufacturing
problems.

« Developing infrastructure and human resources.
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Core Values

+ Nation First: Place the national interest as a first priority, cultivate a good conscience and
social responsibility, and sacrifice for the common good.

« Science and Technology Excellence: Hold onto delivering excellent work, be inquisitive, initiative
and creative with highest standard.

» Teamwork: Work together to attain common goals, be open to other’s opinions and suggestions,
and engage in two-way communication.

« Deliverability: Deliver high-quality works as committed and be energetic and agile in working.

« Accountability: Behave in ethical manners, commit to transparency and hold oneself to integrity.

Annual Report 2020
National Metal and Materials Technology Center
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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. The objectives are to conduct
the research and development that meet the needs of
various sectors, solve the real-world problems, and help
businesses develop their products and services. The works
thus contribute significantly to socio-economic impacts.

wINAISHIVILYAVIBUINALDIIUAIWSOISEVMUNSOULUIAQ 4 AU AV
MTEC's operational guidelines focus on an integration of 4 activities related
to the following frameworks:

- msdduvudasnnuideasicyuaznuidudorsw

\WoaswassAnavIuATAtAIW

« Carrying out R&D works with expertise and
professionalism to achieve high quality R&D

outputs.

@ @

Excellence Relevance

+ MSa$NANSNUIUBOIASUIAY AUNTWEIQ
1azAEIIsalunIswvIuIAAISANTUDIU
398 WCUUT Ua:amanSsSy

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

O)
Visibility

- A WIBaluLa:MSOUSUTUARINWIAANUIEYIBIEY

- AnWiBouTevuazaauauovdagnsmaasus:inAua:
AWAaVNSUBVK(GUS:TsU

+ Complying with the Thailand’s 20-Year National
Strategic Plan and the needs of target users.
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- Building customer trust and confidence in MTEC's
work and expertise at national, regional and
international levels.

MTEC’s operational pathways for R&D encompass
the development of materials technology platform, in order
to enhance the accumulation of knowledge and capability in
response to the rapid changes in technologies. The pathways
also include infrastructure development and other factors
that are crucial to future development of the country, as
well as generate cumulative knowledge based on various
fields of science and technology in order to serve the needs
of the country.
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Operational mechanism

The operational guideline of MTEC involves
a systematic mechanism to carry out research and
development. MTEC established technology development
plan and research S-curves which is a tool that assists in
research management, resource allocation, and work
planning both in research and support sections.
The activities encompass building of research partnerships,
technology transfer, dissemination, and awareness raising,
thus creating the linkages on the development of materials
technology platform in order to enhance the accumulation
of knowledges and capability in response to the rapid
changes in technologies, as well as serve the needs of the
country. Delivery of output includes academic works, i.e.,
research articles, prototypes and intellectual property.
An outcome is defined as the utilization of the outputs
in various forms both in commercial and public sectors
through the technology transfer, contract and collaborative
researches, thus leading to impact and invest in both
economy and society.

UWuAIWIEaVAISHVIUagIGoUTEvIWOTAIRaAISAVUaUNAVIUATANUS8EEVTUDE
Output-Outcome-Impact (0-0-1 coherence)
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Health and Wellness

Domains of utilization

The domains of utilization are categorized into
5 major groups as follows:

« Manufacturing and Engineering Services Industry

« Safety and Quality of Life

* Health and Wellness

» Agro-based Industry

« Agriculture

In addition, there is also another technology target

group, which is energy.

90aIKkASSU
JWIAYASASSY

Agro-based
Industry

lnyasAssy
Agriculture



N \v‘u‘
\} P

M (7

LT L

nalnn1suinavANIUS tazWaviuddgua=waurUls
{AiAaUs:Tosu

Wumaldafiuanudidguenisiiesnaeg waznanuide
wazan lUldliAnUseloviseanamnssy dwny yuou Jsduadunay
atduanuliifianisdndunuiddeuazimuniiuduniasguazainenyu
ag9lnddn nsliuinisene Wuanuadeswuaznisadseudenles
ielwanunsniuasnuideluldusslend uaznevauesaudonisled
agauiase Taglviusmasuideuasimunluguuuusne 1wy msusns
$udeisy SawiTouaziam AUsne uazdienoanaluladsuiu
dtinsnudanisansimelulad (Mueale) ves amv. TIlaNsiRILIYAAINT
frumaluladinunistineusy dWelmAnnisiuanuideuasiaunluly
Usrlewildasauariiussdnian denalvivsenaiinisiamnsgnededy
pagInemansuazmalulad

Mechanism of knowledge application and research utilization

MTEC realizes an importance of applying knowledge and
research results in order to benefit industry, society and
community, thus encouraging close relation in R&D collaboration
with the government and private sectors by carrying out research
and development. The cooperation can create agile and
coherent works, thus leading to research utilization and meet
the need of society. MTEC provides research and development
services encompassing contract and collaborative researches,
consultancy service, technology transfer with Technology Licensing
Office (TLO), NSTDA, human resource development. The activities
lead to efficient application of research, thus creating sustainable

development of the country through science and technology.
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Mr. Pasu Loharjun

Chairman of National Metal and Materials Technology Center
Executive Board

« Chairman of Thailand Institute of Scientific and Technological Research

« Expertise: Investment promotion in industry sector, Industrial management

Mr. Narong Sirilertworakul

Vice Chairman of National Metal and Materials Technology Center
Executive Board

« President of National Science and Technology Development Agency
« Expertise: Production management and engineering,

Quality management system

Mr. Julathep Kajornchaiyakul

Board Member and Secretary of National Metal and Materials
Technology Center

« Executive Director of National Metal and Materials Technology Center
« Expertise: Design and manufacturing technology, Technology and

innovation management

Mrs. Aree Thanaboonsombut

Board Member and Assistant Secretary of National Metal and

Materials Technology Center

+ Deputy Executive Director 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

Board Member of National Metal and Materials Technology Center

« Director of Center of Excellence on Petrochemical and Materials
Technology

- Expertise: Energy storage, Separation processes, Catalysis

M.D. Sunton Wongsiri
Board Member of National Metal and Materials Technology Center
« Vice President of Research and Innovation Prince of Songkla University

« Expertise: Orthopaedic surgeon, Medical device innovator

Mr. Santi Maensiri

Board Member of National Metal and Materials Technology Center

« Director of SUT CoE on Advanced Functional Materials Suranaree
University of Technology

« Expertise: Nanomaterials

Mr. Nattapol Rangsitpol
Board Member of National Metal and Materials Technology Center
« Director-General of Department of Industrial Promotion

« Expertise: The automotive industry

Mr. Boonharn Ou-Udomying

Board Member of National Metal and Materials Technology Center

« Vice Chairman of The Rubber-based Industry Club, The Federation
of Thai Industries

« Expertise: Tire recycling technique and management,

Rubber product process and management
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Mr. Koranin Kanchanomai

Board Member of National Metal and Materials Technology Center
« Senior Advisor of Budget Bureau

« Expertise: Finance and budgeting

Mrs. Pattama Teanravisitsagool
Board Member of National Metal and Materials Technology Center
« Deputy Secretary-General of Office of the National Economic
and Social Development Council
« Expertise: Analyse economic circumstances, prospects
in various aspects, Strategic planning

Mr. Teeradetch Tungsubutra

Board Member of National Metal and Materials Technology Center

« Chief Executive Officer Ritta Company Limited

« Expertise: Business and technology management in large
organizations

Mr. Veerachai Chaochankit
Board Member of National Metal and Materials Technology Center
+ Managing Director of Thonburi Phanich Group
« Expertise: Production and engineering management,
Automotive industry and automotive parts

Mr. Kriengsak Wongpromrat

Board Member of National Metal and Materials Technology Center

« Vice President of Downstream Market Development PTTGC Plc

« Expertise: Plastics, Polymer, Chemical, Economics and manangement,
Strategic planning
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KE198N13 Executive Director
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Background

Forklift tire is a large solid rubber product
designed to install on wheels of the forklift truck used in
various industries. As the forklift tire generally bears
high loads and is used continuously for a long time, it
needs special properties such as high strength, good
abrasion resistance and low heat build-up in order to avoid
blow-out phenomenon during the heavy and lengthy
usage. Natural rubber is therefore a good choice to be used
as a raw material in the forklift tire production due to its
excellent mechanical properties, high elasticity and low heat
build-up. However, due to the difference in “know-how”
employed in the production, the forklift tires manufactured by
various companies differ greatly in terms of cost and quality.
Siam Pioneer Rubber Co., Ltd. is a forklift tire manufacturer
commercializing the solid tires under “PIO-TYRE”,
“BIG-TYRES” and “JR-TYRES” trademarks, using an initial
“know-how” from the Japanese experts. Consequently,
with the increased concerns about the environmental
issues, the company aimed to carry out research and
development (R&D) to improve environmental
friendliness of the products and, thus, hired MTEC
researchers to be the project consultants.

Goal
To develop an eco-friendly and energy-saving
forklift tire tread prototype

Annual Report

National Metal and Materials Technology Center

energy-saving solid tires ——

What does the research team do?

Improvement of environmental friendliness and fuel
consumption efficiency of the solid tire tread has been done by
reducing the quantity of toxic zinc oxide by 40% and changing
the process oil from DAE (distillate aromatic extract) to TDAE
(treated distillate aromatic extract). In addition, hybrid filler
technology has been applied to reduce rolling resistance
resulting in an increased fuel consumption efficiency
of the solid tire.

Research results

Formulation of eco-friendly solid tire tread has
been developed. When this formulation is employed to
manufacture a solid tire prototype and tested, it is found
that the solid tire prototype has superior performance to
the conventional solid tire in various aspects as follows.

1. 33% increase in abrasion resistance giving rise
to a longer service life

2.45% improvement in tire endurance when tested
in accordance with TIS 2668-2558

3. greater fuel consumption efficiency due to the
reduced rolling resistance (11.2%)

Research status

Project has been completed. The obtained technology
has been employed to produce two commercial solid tires,
i.e., PIO-TYRES XL 6.00-9/4.00 121 A5 Solid and PIO-TYRES XL
7.00-12/5.00 136 A5 Solid

Research team
Dr. Pongdhorn Sae-oui and Uthai Thepsuwan

Contact
Dr. Pongdhorn Sae-oui (Principal Researcher)
Innovative Rubber Manufacturing Research Group
Tel: 02 4419 817 ext. 1159
E-mail : pongdhor@mtec.or.th
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The study and follow-up of silver streaks in styrene-acrylonitrile
(AS) injection molded specimens using TGA

Gate 1

Buvu cover plate AdcukUvuaY gate agasvVASUAIKALUKU

Background

Plastic cover plates injection molded with
styrene-acrylonitrile (AS) from various production
lots of IRPC Public Company Limited showed silver
streaks problem in various locations on the workpiece
probably caused by moisture, residual monomers upon the
polymerization reaction, or additives mixed into the resin.
Therefore, it is necessary to study systematically to
determine the exact cause. This will lead to direct and
effective solutions to the problem.

Goal
To analyze the root cause of silver streaks and
propose solutions to the problem precisely.

What does the research team do?

+ Analyze the thermal decomposition rate of
polymers by Thermogravimetric Analysis, TGA

« Apply knowledge of injection mold design
together with injection molding simulation.

« Trial to optimize molding of cover plate

Research results

Silver streaks in plastic cover plate is of air streak
type. This is caused by improper design of the workpiece
and the mold has no air vents causing air to be trapped. The
problem will be more severe if the workpiece is injected
with @ more thermally unstable grade AS.

Research status
Completed

Outlook

The company uses the knowledge gained
as a guideline for production planning and shutdown
in order to clean the AS resin synthesis line to have a
production cycle that is not too long, before there is a risk of
accumulation of various substances within the synthesis
line, especially AS grades containing substances that are
readily thermally decomposed. This is to reduce the
likelihood that the AS will undergo thermal degradation
during injection molding.

Moreover, the company will transfer the
knowledge of mold design that is guided by our research
team to the customer. This will help avoid the problem of
trapped air in the mold which is one of the main reasons in
this case why the injection molded part has silver streaks.

Research team
Dr.Patcharee Larpsuriyakul, Jareenuch Rojsatean,
Dumrong Thanomjitr, Natcha Prakymoramas

Contact
Dr.Patcharee Larpsuriyakul (Senior Researcher)
Material Processing and Manufacturing Automation
Research Group
Tel: 02 564 6500 ext. 4449
Email: Patcharl@mtec.or.th
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Joey-Active Bed: the mechanical bed that helps

bodily movement for the elderly and patients

Background

At present, the recovery beds for the elderly and
convalescent patients being sold in Thailand still have
some drawbacks. The design of these beds does not
yield comfortability for bodily movement and it causes
a feeling of being in a hospital. Furthermore, the price is
quite expensive because these beds are imported products.

Goal

The research team plans to design and
develop an adjustable bed prototype for home use to
meet the needs of the target group that are the elderly,
bedridden patients, and patients that need recovery after
treatment or surgery.

What does the research team do?

The research team had studied the needs of target
group using a human-centric design approach to develop
safe products called “Joey-Active bed”. The method
had focused on the users’ basic needs, such as bodily
movement, safety, ergonomics, and reasonable price.

Research results

The bed prototype possesses an adjustable
backrest and the mattress can be rotated up to 90
degrees, which is a proper position for standing and sitting
aside the bed. This process has provided the elderly and
patients safely for their bodily movement, which helps

create a beneficial effect on their mental state since they
can do various activities with their family without being
bedridden.

Research status

» The bed prototype was put into operation at
Klang Hospital and Prasat Neurological Institute in 2018,
and has been in used at Klang Hospital up until now.

« The research team has transferred this technology
to SB Design Square Company Limited to produce and
distribute the products.

Outlook
The research team plans to improve the bed’s
mechanism in order to reduce the risk of pressure ulcers.

Research team

Dr. Sarawut Lerspalungsanti, Dr. Sittha Sukkasi,
Foifon Srisawat, Prasit Wattanawongsahun, Senior Engineer,
Narong Pitaksapsin

Contact
Dr. Sarawut Lerspalungsanti (Senior Researcher)
Foifon Srisawat (Senior Research Assistant)
Engineering Design and Computation Research Group
Tel: 02-564-6500 (4350 or 4349)
Email: Sarawutl@mtec.co.th, Foifons@mtec.co.th
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High pressure water soot system for water wall boiler cleaning

Background

The residual ash from coal burning in boiler (water
wall slag) of pulverized coal fire power plant has a direct
impact on the stability and efficiency of power production,
especially lignite-based from Mae Moh coal mine with high
percentage of CaO. The percentage of CaO continues to
rise based on survey, resulting in even higher ash and wall
slag built up. Therefore, the Electricity Generating Authority
of Thailand is interested in developing high-pressure water
soot system for water wall boiler cleaning, a system for
online cleaning ash accumulation of furnace walls at Mae
Moh Power Plant.

Goal
To develop an online boiler cleaning technology
to reduce the dependence of foreign technology

What does the research team do?
Develop focus clean technology for efficient
cleaning of the furnace walls

Research results

High Pressure Water Soot System for Water Wall
Boiler Cleaning that uses focus clean technology to help
support the future problems of increasing calcium oxide in
coals. The system can be adjusted as needed, is efficient
in ash disposal, helps reduce the technology investment

and maintenance. It also enhances the competitiveness and
standards of the organization by developing the knowledge
and competence of personnel through the process of
participating in research and development of technology
used in electricity production to reduce the dependence
on foreign technology.

Research status
The development is in the second phase of testing
at unit 11, Mae Moh power plant.

Outlook
To integrate the Computational Fluid Dynamics of
flow field simulation and Artificial Intelligence (Al).

Research team

Dr. Nirut Naksuk, Jiradech Nakngoenthong, Chatchai
Suksrimuang, Chaiyan Sakunpet-alam, Narongkorn Pattaramas,
Anusorn lamrurksiri, Krisda Tapracharoen, Waravut Printrakoon,
Rattanapon Yuttawiriya

Contact
Dr. Nirut Naksuk (Senior Researcher)
Material Processing and Manufacturing

Automation Research Group
Tel: 02 564 6500 ext. 4149
Email: nirutn@mtec.or.th
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The cooperation on the research and development
of high-performance lithium-ion battery technology

Background

Global Power Synergy Public Company
Limited (GPSC) plans to invest in lithium—-ion batteries in
Thailand to strengthen the competitiveness and
create the stability of the country’s electrical and energy
system. The company, therefore, has signed an MOU
with 24M Technologies Inc. and MTEC in the research and
development of high-performance lithium-ion battery
technology. The goal of this undertaking is to support the
market growth of energy storage systems that will help
promote the stability of transmission systems and electricity
generation from renewable energy.

Goal

The research team conducts a feasibility study
and facilitates personnel’s readiness preparation for the
research and development of lithium-ion batteries with
Semi-Solid technology.

What does the research team do?

The research team has studied the technical and
marketing feasibility of energy storage systems, been a
consultant on energy storage technology, developed
lithium-ion battery system, given advice and provided
training on lithium-ion battery knowledge and energy
storage system to the company’s employees.

Research results

Lithium-ion batteries produced with Semi-Solid
technology are highly safe because of the design of
battery cells and the careful control of the
manufacturing process. It has readily recyclable
structures and materials, and the manufacturing
process is a process-based technology, which can be
further developed by modifying materials and designs.

Research status

The company has built a battery prototype factory
with Semi-Solid technology since 2019, and is expected to
be up and running in 2021.

Outlook

The research team plans to research and develop
materials for cells in energy storage systems and energy
storage technology for various uses, as well as being a
consultant for interested private sectors.

Research team
Dr. Pimpa Limthongkul and Dr. Jiravan Mongkoltanatas

Contact
Dr. Pimpa Limthongkul (Principal Researcher)
Materials for Energy Research group
Tel: 02 564 6500 ext. 4241
Email: pimpa.lim@entec.or.th
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Background

FPA300 is a processing aid that reduces the
frictional properties and improves flowability of the
material during the plastic extrusion process and helps
prevent plastic dripping while igniting.

FPA300 synthesis, however, often results in large,
medium and very small FPA300 particles of less than 75
microns (FPA300 fibrils) in size, all of which have the same
chemical composition. But the very small particle size is fluffy
and not free-flowing, making it difficult to feed and convey
into the screw or unable to consistently maintain the quantity
of the compound. Therefore it is necessary to sort out the
very small FPA particles upon synthesis.

Currently, IRPC Public Company Limited has
approximately 200 tons of accumulated FPA300 fibrils,
worth approximately 60 million baht. The Company
therefore wants to study the feasibility of commercial use
of FPA300 fibrils.

Goal

To convert FPA300 fibrils into a free-flowing form
that is easily conveyed into the screw and to find new ways
of use of FPA300 in various plastics industries in order to add
value and business opportunities.

What does the research team do?

» Apply knowledge of plastics engineering and
processing (compression / grinding / extrusion / injection
molding) to convert FPA300 fibrils into free-flowing granules
and test the properties of specimens with FPA300 added.

« Test the efficiency of FPA300 pellets as the
processing aids during polymer extrusion.

Research results

Transformation of FPA300 fibrils: It can transform
FPA300 fibrils into free- flowing granules which can be
used as a processing aids for the molding of plastic parts
in various processes. However, FPA300 has limited
compatibility with many plastics. Therefore, it is
necessary to adjust the chemical composition to improve
the chemical compatibility between FPA300 and
specific plastics.

Study and application development
of FPA300 fgr plastics industry

The value of FPA300: It can be added to acrylonitrile
butadiene styrene (ABS) and polyvinyl chloride (PVC) during
sheet extrusion process. In the case of sheets thicker than
0.8 mm, the surface roughness is reduced by 2.9-5.4%. The
addition of FPA300 also increases the elongation of the ABS
sheet by at least 32%, which is beneficial for deep drawing
process or thermoforming.

Using FPA300 as an anti-dripping agent: The addition
of 30% flame retardant in combination with FPA300 0.5 phr
(parts per hundred part of resin) in ABS acquired UL94-5VA
rating, the top rank in fire-retardant test. This means the
tested material is flame-retardant and non-dripping. If FPA300
and the flame retardant are not added ABS is rated only HB
(lowest level).

Research status
Completed

Outlook

The company has been recommended to improve
the chemical compatibility of FPA300 with various plastics
in order to further enhance the performance of the FPA300
as a processing aid or anti-dripping agent.

The transformation of FPA300 fibrils into a free-
flowing form can be performed without compromising
on the chemical structure and properties of the FPA300.
However, the compression and crushing processes
developed in the research project were of small scale.
The processes need to be optimized to accommodate the
transformation of the FPA300 at the industrial level
appropriately and cost-effectively.

Research team
Dr. Patcharee Larpsuriyakul, Jareenuch Rojsatean,
Dumrong Thanomijitr, Sanya Kaewkate and Kawin Keeratipinit

Contact
Dr. Patcharee Larpsuriyakul
Material Processing and Manufacturing Automation
Research Group
Tel: 02 564 6500 ext. 4449
Email: Patcharl@mtec.or.th
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Eco-efficiency manual for state enterprises
(Practitioner edition)

Background

State Enterprise Policy Office (SEPO) had set the
eco-efficiency manual as one of the indicators in the
annual performance evaluation of state enterprises.
The eco-efficiency guideline had followed the ISO
framework (ISO 14045 Eco-efficiency assessment of product
systems-Principles, requirements and guidelines), which
is considered alongside the Life Cycle Assessment
concept. The cooperation between the National Science and
Technology Development Agency (NSTDA) and the State
Enterprise Policy Office (SEPO), therefore, has an
objective to develop a manual for the assessment of the
eco-efficiency of Thai state enterprises, which provides
a framework for operating the state enterprise to assess
the eco-efficiency of the organization, and prepare the
indicators for evaluating the organization that meet the
requirements of SEPO indicators.

Goal

MTEC research team plans to develop the
eco-efficiency manual for state enterprises as the tool to
assess the organizational sustainability. This tool will
help the organization to perform the organizational
value enhancement (such as economic value) along with
environmental liability. This manual is suitable for
enterprises to use as a guideline for evaluating
organizational eco-efficiency, complying with the
standard set by the State Enterprise Policy Office (SEPO).

What does the research team do?

The practical edition of the eco-efficiency
manual for Thai state enterprises was developed by the
eco-efficiency technical committees of state enterprises,
and its evaluation process is linked with the LCl database
that TIIS had developed. This eco-efficiency manual can be
properly applied to all state-owned enterprises to evaluate
their ecological efficiencies, while maintaining the same
level of data usage standards.

Research results
The eco-efficiency assessment according to 1SO
14045 guidelines has the following steps as follows.

Determine the scope of the study

.

Study details according to goal and scope

.

Define indicators
Environmental indicators

Collect the data

¥

Evaluate the EE

9

Analyze, interpret, review and
Continous improvement

Economic indicators

State enterprises eco-efficiency procedures

Moreover, the manual also provides various
eco-efficiency case studies of the organizations that assess
their eco-efficiencies by the type of businesses.

Research status

The research team had transferred technology to
state enterprises through the website of the State Enterprise
Policy Office (http://www.sepo.go.th/content/321), which
can be downloaded as a PDF file.

Outlook
The research team plans to develop the auditor
edition of the eco-efficiency manual for state enterprises.

Research team
Technology and Informatics Institute for
Sustainability (TIIS)

Contact
Athiwatr Jirajariyavech (Senior Researcher)
Technology and Informatics Institute for Sustainability
Tel: 02 564 6500 (4076)
Email: athiwatj@mtec.or.th

Note: This project is currently under the Technology and Informatics Institute for Sustainability (TIIS)
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Corrosion map of Thailand

Atmospheric corrosion of structural steels
depends significantly on climate and environment.
Different alloys may have different corrosion rates
under the same environment. Material degradation
by corrosion causes strength reduction. It is important
to monitor and collect climate and environmental
data to understand their effects on corrosion rates.
A correlation function can be derived to achieve a
predictive equation based on statistical analysis.

This prototype (URL: https://thaicorrosionmap.
mtec.or.th) presents corrosion rate of carbon steel
and weathering steel in form of web-based geographic
information system (GIS). Technical staff, specialists,
and management personnel in both governmental
and private sectors, and also interested people will
be informed of the corrosivity at any location in
Thailand. This corrosion map can provide supporting
information for suitable material selection and

preventive-predictive maintenance plan.

Research Team: Dr. Wanida Pongsaksawad (Project Leader), Dr. Ekkarut Viyanit, Dr. Namurata Sathirachinda Palsson,
Dr. Pitichon Klomijit, Piya Khamsuk and Sikharin Sorachot, Smart Manufacturing and Maintenance Technology Research Team,
Rail and Modern Transports Research Center

Note: This project is currently under the Rail and Modern Transports Research Center
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Basket stretchers for transporting patients
in emergency medical service systems

Thailand currently lacks emergency rescue
equipment that is robust and reliable for transporting
patients swiftly and safely in extreme environments and
also affordable enough for widespread adoption. Such
specialized rescue equipment is essential to the work of
rescuers and emergency medical teams, especially those
who work in extreme locations.

The National Institute for Emergency Medicine
and National Metal and Materials Technology Center
thus launched a collaborative research and development
project to design and engineer an innovative basket
stretcher that can be used in extreme rescue missions
in Thailand, ranging from land to water to air rescues.
The technical challenge was to develop a basket stretcher
that was light, easy to transport, made of a robust material,
surpassed the strength requirements of an international
standard, and could support very heavy patients. The
design and engineering must also take into consideration
the manufacturing processes that would be practical and
cost-effective for small-scale domestic producers.

The research team used the human-centric design
approach to develop a new basket stretcher design, through
iterations of observation, ideation, prototyping, and testing.

The observation stage involved discoveries of
insights into the users and their use contexts, by interviewing the
rescuers, nurses, EMS and EMT personnel, doctors, hospital
staff, and governmental administrators, and observing their
practices at different sites in remote mountains and sea.
The needs, both functional and emotional, were distilled
into a coherent problem definition and design brief.

Various ideas for solutions were developed during
the ideation stage. Selected designs were modeled and
analyzed for its strength using finite element analyses
according to the NFPA 1983 standard.

Prototypes of the designs were built and provided
to the users for testing. Lab-scale and field-scale prototypes
were tested in Mae Hong Son province, in collaboration with
representatives from 4 rescue organizations in the nearby
areas.

The results both from the computer analyses and
field tests indicated that the basket stretcher fulfilled the
users’ requirements, with its light weight, high strength, and
suitability for extreme environments.

The designed carabiner attachment points were
proven to work effectively with the rescuers’ carabiner and
rope systems. Additionally, the accessorial wheel systems
were found to be helpful for traversing rough terrains.
The basket stretcher was designed for domestic manufacturing,
taking into account the local materials, production processes,
and production costs.

Prototypes for public use and engineering drawings can
be made publicly available to small-scale local producers
or welders so that they can produce the basket stretchers
and perform basic quality assurances by themselves.

This work should lead to widespread domestic
production and sustainable adoption of high-quality basket
stretchers, reduce the needs for imported stretchers, and
ultimately improve the emergency medical systems in
Thailand.

Research Team: Dr. Sarawut Lerspalungsanti and Design and Industry Solutions Research Team
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Educational Software for the Learning of
Computer-Aided Engineering (CAE)

Computer-Aided Engineering (CAE) is the use
of computer software to simulate physical phenomena
occurring in engineering works. Noted examples of CAE
techniques are Finite Element Analysis (FEA) and
Computational Fluid Dynamics (CFD). This technology
allows engineers to assess the performance of the design
before creating a physical prototype that can be used
for the validation and optimization of the products and
processes.

The proper and efficient use of CAE is critically
important because the computational result will influence
the decision in engineering design. However, an improper
use of CAE will lead to impractical results or unconverged
solutions. Therefore, CAE users should comprehensively
study this technology to acquire sufficient knowledge and
skills.

The learning of CAE consists of two main parts,
namely the theoretical part of the Finite Element and Finite
Volume Methods and the use of CAE software. Learners
should practice using CAE software by themselves to create
computational models, submit computational jobs, and
analyze the results to understand the physical phenomena
occurring in a given engineering problem.

At present, there are many CAE software packages,
such as proprietary softwares and freewares. CAE proprietary

COMPUTER-AIDED

packages usually require for license fees, and freewares
packages are free of charge. Both freeware and proprietary
software packages available usually contain complicated
toolbars and menu bars that make them difficult to use.
Therefore, CAE learners tend to pay more attention to
the software operation procedures than the physical
understanding of the problem in question.

The research team has developed an educational
software package for learning CAE, called the software ‘CAE
3D’. This software was designed to be user-friendly by
communicating with the user via GUI and it runs on
Windows. It is a freeware that allows users to install and
use the software with no cost on their personal computers.
Using ‘CAE 3D’ along with the accompanying book titled
‘Computer-Aided Engineering’ can lead to comprehensive
learning of CAE. Learners can study the fundamentals
of CAE, differential equations, finite element and finite
volume equations, and experience the use of CAE software
to analyze engineering problems.

‘CAE 3D’ software has been used as a learning
tool of CAE technology in various channels, such as teaching
and learning for bachelor’s degree and postgraduate
students in the university, CAE training courses at MTEC, and
self-learning of the general public. For those interested, the
installation package and user’s manual can be downloaded
from the website: www.mtec.or.th/cae3d.

Research Team: Dr. Somboon Otarawanna and Computer-Aided Engineering Research Team
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M-Wheel: an electronic device to turn

a normal wheelchair into a motorized wheelchair

At present, the number of the elderly and
disabled persons in Thailand is continuously increasing.
A wheelchair is one of the devices that can help
improve their quality of life; however, some people do
not have enough strength to turn the wheel or move
the wheelchair by themselves. An electric wheelchair,
therefore, had become another option to solve this
problem.

MTEC research team had designed and
developed an electronic device (M-Wheel) to
transform a normal wheelchair into a motorized
wheelchair at an affordable price since the
available electric wheelchairs in the market are quite
expensive. The developed device consisted of three
main parts, namely a power unit, a control unit, and
a power source unit.

The research team had transferred this
technology to 3 technical institutes, namely,
Chonburi Technological College, Thai-Austrian Technical
College, and Samutprakan Technical College,
to provide services of production and maintenance
for the local community.

M-Wheel has various remarkable properties,
such as an ease of installation and control, an ability
to be loaded up to 80 kg and used on slopes, and
a maximum working time of 4 hours. The electric
system is safe because it had passed the electric
medical device standard and magnetic interference
protection.

This device is suitable for all users, especially
the paraplegia disabilities. The survey results from the
elderly and disabled persons on the actual use of
the device had shown that the device is easy to use,
helps improve their quality of life and reduce the
dependence on others as well as the cost of nursing
care.

The development of M-Wheel not only
creates the knowledge transfer of the design and
manufacture of the standardized medical devices but
also helps build the technological network with both
the public and private sectors.

FalokdnuovmsiUasusausssualhilusalwii
Three main parts that turn a normal wheelchair into a motorized wheelchair

gauKkavWavLIu
Power source unit

¥aAIUAUMSIAGOUN
Control unit

adulndau
Power unit

Research Team: Dr. Danu Prommin and Biomechanics Research Team
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Sintering of 304L stainless steel and secondary processes
to improve corrosion resistance

S P

Standard Units Supply (Thailand) Co., Ltd.
(SUS) would like to improve its compaction and
sintering process for higher corrosion resistance. Before
co-researching with MTEC, SUS had been consulting
with other specialists in Thailand and oversea.
However, the corrosion resistance could not be
improved as SUS required.

The research team analyzed the sintered parts
and the process and found that the sintering and
secondary processes are not suitable. A total of 21
processing routes were designed and evaluated at a
laboratory scale in MTEC to identify the
optimum processing route. Eventually, SUS and MTEC
implemented the processing route that provided the
highest corrosion resistance at a pilot scale and an
industrial scale at SUS.

As a result, SUS has commercially using the
proposed sintering and secondary processes on
November 1, 2016. Since then, the sales have been
continuously increased, with no claimed products.
It should be noted that the chosen process does not
produce waste water.

This research project has been evaluated
for NSTDA’s economic impact for 4 years (Fiscal years
2017-2020). For the fiscal year 2020, the economic
impact is valued at 336 million THB. SUS does not
wish to file a patent but allowed the research team to
published some of the results in an SCI international
journal with impact factor (Moonchaleanporn et al.,
2019, Int. J. Materials and Product Technology, Vol. 59,
No. 2, pp.172-191).

Research Team: Dr. Anchalee Manonukul and Smart Alloys and Manufacturing Research Team
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Green-rock: Lightweight aggregates
from by-products of the alcoholic beverage industry

Natural aggregate materials, such as sand and
crushed stone that have their weight ranges between
2,300-2,600 kilograms per cubic meter, can help
increase the strength of the concrete very well.
However, their heaviness also pose a limitation in
certain applications requiring lightweight concrete
products.

MTEC research team had developed a
synthetic lightweight aggregate prototype for
the industries using by-products from the alcoholic
beverage industry of Thai Beverage Group as
principal raw materials. The prototype’s
characteristic is spherical with a large number of
air cavities and lightweight with good air insulation
property. However, its strength is comparable to
most conventional ceramic materials.

The promotion of the production of synthetic
lishtweight aggregates from by-products of various
manufacturing industries not only helps control the
property and quality of the developed lightweight
aggregates to be able to applied with various applications,
butalso helpsincrease the value of waste and by-products,
creates business opportunities for the private sectors
to develop new products, and reduces environmental
impacts.

The developed prototype of Green-rock
synthetic lightweight aggregates has a particle density of

1.024 grams per cubic centimeter, water absorption
25%, and compressive strength of 6.41% MPa. Once this
prototype is applied to replace the natural aggregate,
the concrete has possessed a thermal conductivity
of 0.726 watts per Kelvin-meter, which less than a
normal concrete’s thermal conductivity (1.359 watts
per Kelvin-meter) about 46%. This prototype, therefore,
is a suitable material for wall construction and help
reduce the heat transfer from outside into the building,
as well as out down the electricity consumption from
air conditioners.

This technology has been applied in the
commercial production by Charunbusiness 52 Company
Limited, a subsidiary company of the Thai Beverage
Group. The company cooperated with MTEC research
team to produce synthetic lightweight aggregates, and
test its heat resistance performance.

At present, the company had successfully
produced lightweight aggregates with a capacity of 10
tons per day under the trademark named “Green-rock”.

This research result not only helps create
value-added to by-products and reduces its
management problems but also expands the
company’s opportunities in the materials and
construction business.

Research Team: Dr. Pitak Laoratanakul and Ceramic Engineering Research Team
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Mattress for a bedridden person

L

The prototype of a water mattress is a
result of a contracted research from a company to
develop its original water mattress, consisting of a set
of rubber tubes, for a bedridden person. Each tube
is sealed in a square pattern. The main function of
this water mattress is to distribute caused by
person lying on it, thus reducing the chance of
injuries from prolonged stationary sleep. The
company filed a petty patent on its invention.
However, the users normally had problems with the
original water mattress after a long-term use. It was
found that the adhesive sealed line was not strong
enough under prolonged pressure, causing leakage
of water.

Once these problems were acknowledged,
research teams, the Biomechanics Research Team
(BMCT) and the Green Latex and Rubber Materials
Research Team (GLRT), of the National Metal
and Materials Technology Center had developed

a mattress prototype to solve the problem of rupture
of the seal at the head and end of the water tube,
and to solve the smell problem of water tubes made
from rubber. In order to set a proper seal the tube of a
developed water mattress, suitable conditions of
temperature, pressure, and time of mold design had
to be taken into account. Therefore, CAD (Computer
Aided Design) was used to simulate the flow path of the
compound rubber, and make an analysis to validate the
sealed tube and mold strength.

The testing results on a sealed water tube,
indicated that it can support the weight as designed.
Moreover, the water mattress consisting of a set
of new designed sealed water tubes also passed
the pressure distribution test. To improve rubber
properties of the tube of the developed water
mattress, a proprietary rubber vulcanization formula has
been developed by using chemicals that do not cause
nitrosamines (carcinogen).

In summary, this prototype of a water
mattress can solve the problems of original mattress of
the company. It can be produced with industry standard
tools, while reducing production waste, and minimizing
costs. Finally, this prototype improves the quality of life
of the patients, the disabled, and the elderly, who are
bedridden people by reducing pressure ulcer.

Research Team: Dr. Danu Prommin and Biomechanics Research Team, Chaveewan Kongkaew and Green Latex and

Rubber Materials Research Team
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Injection mold of 16-inch Fan blades (blade 16)
with conformal-cooled hub inserts produced by SLM

The 16-inch electric fan blade is one of the very
high-demand fan blade models produced in Hatari’s
factory, with a total of eight original molds having either a
sprue gate or 3 pin-point gates.

The Blade 16 produced by these molds
normally have problems such as imbalance resulting from
unbalanced filling of both 1-gate and 3-gate molds. It was
also found that the blade 16 had different cooling rates
for each blade because of the improper mold cooling
system where there is only one cooling channel in the
cavity side, which only cools the three impellers and one
in the core side that cools the impellers together with the
other 3 in the hub area. All of these molds have an average
cooling time of 24.7 seconds and an average cycle
time of 36 seconds, which gives rise to an average
productivity of 100 blades/hour. In addition, parts reworked
by labor always requires cutting either sprue gate or
flashing around the blades. Moreover, as a result of insufficient
cooling design of the mold, a relatively low cooling water
temperature of 15-18°C was required to cool the mold,
leading to brittleness of the molded parts.

MTEC research team had designed and developed
an injection mold for 16-inch electric fan blades with a
conformal cooling system in the hub areas, capable of
effectively reducing the cooling time and increasing
productivity as well as getting blades 16 that have
good strength and balance. All of these have led to the
reduction of the overall production cost by applying
knowledge of engineering design of plastic parts and molds,
especially mold cooling system design with conformal
cooling together with injection molding simulation,
knowledge of plastic injection molding to produce good
quality parts and reduce the cycle time, as well as testing
for the balance values and mechanical strength of the
produced parts.

The injection mold for blade 16 developed by
MTEC research team has the following characteristics:

+ Injection mold having the conformal cooling
system in particular cooling at the center hub, using conformal
cooled core and cavity inserts built by SLM (Selective Laser
Melting) process.

the conformal cooling system in particular cooling at the center hub.

« Injection mold equipped with a hot runner system
using 3 pin-point gate positions to ensure a uniform flow
of plastic into the mold. This resulted in well-balanced
blades 16 having good strength. No reworks of the part are
required.

« Injection mold that can inject blade 16 parts
with SAN (styrene-acrylonitrile) material at an increased
production rate of 145 pieces per hour even at a higher
water temperature of 30°C compared to company’s
traditional water temperature settings of 15-18°C.
This represents a 45% increase in productivity compared
to those of the original molds.

All the cooling pipes inside the developed
16" electric fan blade injection mold

The developed mold has been successfully used
in the mass production of blade 16 at Hatari’s factory since
2017 up until now.

The company has been using the research results
as a guideline for designing various plastics parts and molds
by focusing on the design of the mold cooling system to
achieve maximum quality and productivity. This is the main
factor that determines the cycle time and quality of those
plastic parts.

Research Team: Dr. Patcharee Larpsuriyakul and Plastic Product Development Research Team
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A statistical software application for controlling
the metal production in foundry industry
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Main screen of the control chart showing
the abnormality of the co-data.

The metal foundry industry has been
producing various parts to support many engineering
works, such as those in the automotive industry,
mechanical parts in manufacturing industry,
and electronic components and equipment in
electronical an electronic engineering industries.
Most industries had analyzed the data from their
production processes using statistical methods
to increase their productivity. However, some
entrepreneurs still lack knowledge and understanding
about how to apply the data to monitor and control
their production process, which can lead to
low-quality manufacturing.

The implementation of a statistical software
application based on the use of a control chart
to monitor and control the production process of
the foundry industry is a technique for analyzing
the work process so as to avoid the occurrence of
problems and wastes. This statistical software application
also helps reduce the production cost.

In theory, the statistical analysis consists
process of 4 steps, as follows.

1. Identifying for various factors that can
affect the production process by using metallurgical
knowledge.

uaavnisitiou Warning ua\)uwunUmuaur‘iuao\)ﬁ\mmuﬂoumua\)ﬁoga
Control chart warning the abnormality of the data.

2. Calculating the control limits based on the
data obtained from the production process.

3. Gathering the data to plot in the control
chart.

4. Analyzing the finished data and detecting
any abnormalities.

This software application provides
an algorithm for detecting the fragmentation of
the abnormal data. If there are any abnormalities,
the operators will detect them and find the way to
improve their production process.

After testing the software application in
various stimulations and gaining feedback from
the users, the research team had improved its
system to meet the users’ satisfaction, as well as
expanded this technology to the automotive parts
and aluminum industries.

At present, the research team had sold
this statistical software application’s license to
Sangrompo Autopart Co., Ltd, and wished to spread
the number of users in the near future.

Research Team: Sompob Phetchcrai and Aluminum Processing and Manufacturing Research Team
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Mr. Polsri Suvisisarsa
Deputy Governor-Generating

Electricity Generating Authority of Thailand (EGAT)

Electricity Generating Authority of Thailand (EGAT)

Electricity Generating Authority of Thailand
(EGAT) is a power state enterprise and a subsidiary
organization of the Ministry of Energy with the Ministry
of Finance as a major shareholder. EGAT operates its
main business in generating and distributing electricity
to Metropolitan Electricity Authority (MEA), Provincial
Electricity Authority (PEA), the electric users, nearby
countries, and other electricity businesses under the
EGAT Act.

EGAT generates electricity from its 50 power
plants located in all regions in Thailand with a total
generating capacity of 15,789.58 megawatts. EGAT power
plants consist of 3 thermal power plants, 6 combined

60 51897055977 2563
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cycle power plants, 27 renewable energy power plants
(hydropower), 9 renewable power plants (wind, solar,
geothermal), 4 diesel power plants, and another power
plant.

Mae Moh power plant is a large power
generation plant in the North that has 10 power
generators with a total capacity of 2,275 megawatts and
can generate 18,000 units of electricity per year, using
lignite from Mae Moh mine, Lampang, as a fuel. However,
ash residue from burning coals that sticks on the wall
of power plants’ boiler directly affects the stability and
efficiency of the power generation. Therefore, EGAT had



cooperated with MTEC to develop High Pressure Water
Soot system for Water Wall Boiler Cleaning to increase
the generation efficiency, reduce maintenance costs,
and reduce reliance on foreign technologies.

Mr. Polsri Suvisisarsa, Deputy Governor-
Generating, recalled his work experience that,
after graduated with a degree in mechanical
engineering, he had worked as a mechanical engineer
at Mae Moh power plant since 1983, responsible for

mechanical engineering, electricity, and pinwheel.
He also had a hands-on experience in controlling and
improving the efficiency of the power plants’ system,
as well as writing codes. Later, he worked as an advisor
on many oversea projects that EGAT collaborated
with private sectors, responsible for the restoration
and improvement of production efficiency to enhance
productivity and reduce costs. At present, he is the
Deputy Governor-Generation of Mae Moh Power Plant.

MTEC should be more proactive by visiting the worksite so that the research team
will understand the problems clearly. The research results should be in line with the
operation plan, so the company won't lose its opportunities in the market, and once
the project had finished, MTEC should transfer the developed technology to the public

for further development.

EGAT had allocated approximately 2-3% of the
profits on the research budget in order to distribute to its
internal departments, divided into 5 directions, namely
(1) 40% on innovation in the national electrical system,
(2) 25% on problem solving, efficiency boosting and cost
reduction, (3) 155% on environmental remediation, (4)
10% on sustainable living with the community, and (5)
10% on new businesses.

Mr. Polsri Suvisisarsa said that when there are
technical challenges with the power generation, EGAT
will cooperate with experts to do research and seek the
proper solution. Therefore, EGAT had cooperated with
MTEC on the development of High Pressure Water Soot
system for Water Wall Boiler Cleaning, which the phase
1 had finished. The project result was satisfactory and
could be used to increase production efficiency, reduce
costs and dependence on foreign technologies.

At present, the project continues to phase 2, in
which EGAT has more opportunities to cooperate with
the research team and give suggestions on the project’s
improvement in theories, techniques, and methods, as
well as participate in the work process to optimize the
operating time to keep up with the demand.

Lastly, Mr. Polsri Suvisisarsa suggests that
for conducting new research, MTEC should be more
proactive by visiting the worksite so that the
research team will understand the problems clearly.
The research results should be in line with the
operation plan, so the company won’t lose its
opportunities in the market, and once the project
had finished, MTEC should transfer the developed
technology to the public for further development.
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Mr. Phadet Prarom . *

Polyolefin Manager of Polypropylene Plastic Pellets Industry,
IRPC Public Company Limited

L, g [}
.

IRPC Public Company Limited

IRPC Public Company Limited is the first
enterprise in the petrochemical industry in
Southeast Asia. The company has started its business
producing plastic pellets in 1982 and expanded its
production line for various types of plastic pellets,
as well as expanded its factories and created an
infrastructure for other petrochemical industries.

The company cooperated and performed
research with MTEC to solve problems in the
production process problems, such as the silver streaks
in the polymer injection molded parts, the analysis and
tracking of spray problems in polymer injection with
thermal techniques, and the processing of FPA300
fibril (anti-dripping agent), to obtain value-added
technical information which will be increase its
business opportunity.

64 596971UUs597T 2563
gueinaluladlansuaz aguveni

Mr. Phadet Prarom, Polyolefin Manager, said
that IRPC had received technology transfer from
foreign countries. The company acquired the
production procedures but lacked in-depth
knowledge as well as experience and appropriate
equipment, so when there were tough problems,
the company’s research and development team
could not solve it. Thus, the company started
cooperating with MTEC to solve the problems.

Mr. Phadet Prarom said that, at present,
the company is able to run its production process
with the academic knowledge from MTEC research
team' and develop innovative products to meet
the customers’ needs. This cooperation also helps
increase employees’ skill. In the future, cooperation
will be even more critical, therefore, the company
plans to further cooperate with MTEC.



MTEC research team has a great capability, and has given the company very good suggestions
and support our employees to produce good-quality products. The company greatly appreciates
working with MTEC and the results are in line with its plan and the specified time.

Mr. Thanit Clearpoungpit, Senior Engineer
of Styrenics products Business Administration, said
that Dr. Patcharee preferred to work at the plant
to understand the real situation, which could help
solve the problems effectively. Dr. Patcharee also
gave us some additional knowledge that is useful for
our production process. Working with MTEC enables
the company to learn what we can be improved.

The QC and R&D team greatly appreciated all the
help that MTEC had done.

Moreover, the company also assigned its
employees to attend the plastic injection training
at MTEC to learn the fundamental knowledge and
applications. The training had received a very good
feedback from the employee and further courses
will be arranged in the future.

Dr. Patcharee preferred to work at the plant to understand the real situation, which could help
solve the problems effectively. She also gave us some additional knowledge that is useful for our
production process and not only solved the company’s problems but also suggested a systematic

study for employees to help determine the exact cause of the problems.

Mr. Ekawat Chengsudtha, Senior Engineer,
added more comment that Dr. Patcharee not only
solved the company’s problems but also suggested
a systematic study for employees to help determine
the exact cause of the problems. This study has
shown the differences between standard products
and nonstandard products, which helps us control
the quality of the products before delivering them
to the customers.

Mr. Phadet Prarom said that MTEC had given
the company very good suggestions and support our

employees to produce good-quality products. The
company greatly appreciates working with MTEC
and the results are in line with its plan and the
specified time.

Lastly, the company suggests that MTEC
should provide the opportunity for the private
sectors to visit its organization to learn its
expertise and related works in order to increase the
opportunity for future cooperation.

' MTEC research team: Dr. Patcharee Larpsuriyakul, Senior Researcher, Natcha Prakymoramas, Senior Assistant,

Jareenuch Rujsatean, Research Assistant, Dumrong Thanormijitr, Senior Engineer, Sanya Kaewket, Research Assistant

and Kawin Keeratipinit, Research Assistant of Plastic Product Development Research Team
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Mr. Phidet Chawaldit

Executive Vice President
of SB Furniture Industry Co., Ltd.,

SB Furniture Industry Company Limited

SB Furniture Industry Company Limited is a
leader of Thai furniture innovation and design for over
50 years and has been delivering good-quality products
and services to more than one million of households.
The company has continued to develop various creative
products to be a part of customers’ quality of life and
well-being. All products have been manufactured with
E1' woods, the wood that contains the formaldehyde no
more than 0.1 ppm. Since 2003, the company has offered
the 3D Pro Designer and SB Interior@Home, the service
facilities that make the home decoration more convenient.
The company also developed the SB Design Square as the
home decoration center with good-quality products and
services to meet the living lifestyle of people nowadays.

Mr. Phidet Chawaldit, Executive Vice President
of SB Furniture Industry Co., Ltd., said that the company
has operated its business for more than 50 years and
formerly considered itself a furniture retailer. At that time,
the company had various generations of customers, such
as the Gen X, the Gen Y, the Gen Z, and the New Gen
people. The company, therefore, had transformed itself into
a solution provider for all groups of customers to
provide consultancy services in furniture and designs, which
received good feedback from all generations of customers.

59897UUs597T 2563
gueinaluladlansuaz aguveni

68

In the beginning, the company had no furniture
showrooms and sold its fumiture to the customers according
to their imagination. Later, it had created a furniture
showroom to present its products and various styles of home
decoration for the customers to easily decide on purchasing.
Currently, the home decoration and the furniture such as
tables, cabinets, and beds have been developed to be
adjustable in many styles as customers desire.
The company had also developed and produced both
moveable and built-in furniture, as well as a design and
decoration service to satisfy the customers’ needs in all
dimensions.

At present, the company has provided a soft copy
for its customers so that they can rearrange the position
of the furniture, such as the wall and wardrobe door, by
themselves. The company, therefore, is not only a product
developer but also a room decoration designer that has
applied new technologies and materials to create new
ideas for the products.



Mr. Phidet Chawaldit said that the elderly have
recently been the company’s new target group, therefore,
the company had adopted “Joey-Active Bed”, the mechanical
bed that helps the bodily movement for the elderly and
patients for the commercial production. If there are new
technologies or innovations to support this development,
it will help increase the market opportunity. As a result,
the company is interested in receiving a business license
of this research result from MTEC.

However, the company doesn’t expect a lot of
profits from this product but gives much weight to products
that results from MTEC research, as well as cooperation

with the research team to create a new image for the
organization.

Mr. Phidet Chawaldit said that after received
the technology transfer from MTEC, the Joey-Active Bed
had been further developed to improve its appearance,
functions, and structures. The final design, called Power Lift
Bed, didn’t look like a patient’s bed, but it was produced
to be more comfortable for patients and the elderly. The
function of the bed was easy to adjust to accommodate the
bodily movement, and had a charging system for mobile
phones. Thus, the bed could be used as home furniture.

“Nowadays, aging society becomes a mega trend around the world, as well as Thailand, in which
Thai society normally lives in large families and grandchildren mostly have a responsibility to look
after their parents and the elderly. SB Furniture Industry Company Limited as a business operator
has aimed to contribute to the society to be ready for the upcoming social trends. The company,
therefore, is delighted to cooperate with MTEC research team to develop this Power Lift Bed project
to have good-quality and proper functions. This developed product is assured to be readily accessible

and useful for consumers.”

MTEC research team had given the company very
good suggestions. The company greatly appreciates working
with MTEC, and the results are in line with the operation
plan and time. Mr. Phidet Chawaldit said that as long as
MTEC aims to develop useful research results either with
the private sectors or its alliances and if those visions and
technologies can be developed with the same purpose,
then it will be able to achieve great results.

Lastly, Mr. Phidet Chawaldit said that if there is
technological support from the government, the private

sectors would be willing to cooperate with MTEC for
commercialization of products, whereas benefit is not of
highest priority. MTEC has to determine its goals whether to
focus on the elderly, agriculture, or others, as long as the
objectives are matched then it can be further developed.
However, the customer’s behaviors and decisions are also
important factors for successful endeavor. The two parties
should create an opportunity to exchange experiences
through researching their needs from various aspects, such
as the budget and purchasing power, before focusing on
producing the products.

1

E1 wood is the wood that contains the formaldehyde no more than 0.1 ppm, suitable for use as hospital and nursing

home furniture, and children’ toys, as well as health-conscious people,

Annual Report 2020 9
National Metal and Materials Technology Center



e aiwPIigSSUI

smj,,,,g-

gIVA AdUAIEYUENa
W, NSSUMSKINNISUAzRINISHIENSAAIN .

usSun ggaulwlaldossuluas 9100

“AUdYgduinA nuldd auduviuddguawasurdsSauazavuaunaviuaiu

| S—

Wkwne $aawatoluwaviu ua:ndtenusEny WWURSISUAISWULIA:WAgWdadURITUTaS

doavuoadon”

vsdmasulnlowdessuiues 91dn uludn
g9 odusanesadnvnreldindesnuienisaa
PIO-TYRES uae BIG-TYRES U3+ Busidufanisdaus
U w.e. 2535 laglasunisatenemmaluladniunisnin
gsdofunUsemadu wariifsimnsanysemadly
uiuinwn Meuleveiyadunssdnuasinmunads
Yasg19aefulidaununIug Sutminldunn azay
AU LLavLﬁuﬂawuﬂuuaaiﬁﬁ’Uﬁ%'U% ilvdagdu
919R0AUYDIUSINT 1mumisamvmnwmamm‘lﬂaﬂaw
Tmiduranning (O.EM.) sfmmﬁﬁﬂﬁ]sammawﬁmm
wiluuaysaUseme

70 598975591 2563
gueinaluladlansuaz aguveni

AAIA NBUNIYIUANS NITUNITHIANITUAL

Y
2

Jan1sdngniseatn ta191 “aunaiduynidnlaeg
I3UINAINIIENY VoIATEUATIILTTIT WA 2516 feAy
getudilalunsinfunuuaranaiunisne viliannse
yersRananaznonudtmaslnladesuwes $1in
NARE19d ofuAld fun1sfuTesAaAINLINTEIU
ISO 9001:2000, 1SO 9001:2008 , ISO 9001:2015 iae
SO 14001:2015 saaléFumsseusuaneaalaniaed
nsdseenludsuszimaingg innsneimnyy 1wy eiFm

DRANSIAY Loy wazylsy”

peXe



“Ausaresaanvidiulng undiannaisussine
T¥&esauiifnuniusise nalderuinddgmhduuay
guiglugaudiuin Sedufinisdeunlddesnsiuid
Anunumuazldaulauiunin vSena veadiulena
890810808190 uluauIAnI1UAHUSUIUA ST Y
wntu FadufnwuazamunEndosaiu’

uTEne Adouaziauiuietedeidoaiol
wAnfeTldaununIg Auaad nanin “dusmgais
libiann 151Agaanalals Tasiamzluzesdniinsdnnse
vienunumudenisldaudadugaudveanindasi
VoAU

USYNY HoIN1SFABYBANISIFULAE AU N T

£ <

pnualulinssadunnasi ann1sUanlasedeniaanlan

b
WnaY anAuduNysednTnazadunsslufunay

&
Gh]

Y 9

wiad1enee Ysuilasusiinvesundunldlunisndnnd
auluiivge ludiuifianuduiive suwfaianngss
g NAOAUNIUTEANSAINNTNANLEYUTEHEANE NN T

v '

fAuAIunIuRen1svyu (rolling resistance) Anas
Wlevszndndowmadunistuilnglidsuarooignislda
NIDAMUAUNIURBNITANNTOUBIENE USENT 95710
AudLmAlUNSANELNUITELAYTMUNIIUNANTITB LAY
Wanaseau aunsethmaluladluldnanensdaduiite
NI RVIUE

AMENNA NaNTuTLd “Tuideuwme inulaa
sflunmAdeuazinudisauazdmouranumuniivng
SAnnelalunanuuazgiilaiudeng DudsEunsianiues
nanensdosunilulinsseduwinden”

ANANA Na1INngdn “USEnadununuidy

9
H

MoYeAlULIDINITAYANAIINS OULATNITODNUUY
Tassad1ee uiesaniduuidnouinidn asmu
olaiunn Fseenliniigauniasgidnuntiemioatvayy
wazlimuuziludunalulad elwaiuisawmun
nAnfueTAu s ldnluLassaUssme”

Annual Report 2020 1

National Metal and Materials Technology Center



St
%m * J._ * Ty

o aéidlwﬁuuassumas 271NG

&5 ONEER RUBBER CO.,LTD.

Siampioneer Rubber Co., Ltd.

“MTEC research team had done a very good job. The company greatly
appreciates working with MTEC, and the results are in line with its plan and the specified time.
The company is proud to be one of the pioneers in the development and production of

environmentally-friendly solid tires.”

Siampioneer Rubber Co., Ltd. is a forklift solid
tire manufacturer under the trademarks PIO-TYRES and
BIG-TYRES. The company had operated its business
since 1992 and received the technology transfer for
solid tire production from Japan, and had a Japanese
engineering team as its consultant. The company’s
policy had focused on the production and development
of solid tires to have high durability with good-bearing
capacity, low-heat accumulation, and well-comfortability
for drivers. At present, the company’s solid tires have
been well-received from many forklift manufacturers
(Original Equipment Manufacturer/ O.E.M), and forklift
rental businesses around the world.
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gueinaluladlansuaz aguveni

Mr. Suwong Kobkarnsakul, Managing Director
and Marketing Manager, recalled that his father was
the founder and started the business as a small family
business in 1973. Later, the company had expanded
its business and established Siampioneer Rubber Co.,
Ltd. to produce solid tires that were certified by 1SO
9001:2000, ISO 9001:2008, ISO 9001:2015, and ISO
14001:2015. The company had exported solid tires to
various continents, such as America, Australia, Asia, and
Europe.



Forklifts in Thailand were originally imported
from foreign countries, and most of them used the
pneumatic tire wheels attached to the truck, which
could lead to leakage problems. The company,
therefore, had decided to produce solid tires that
were more durable, and started to invest in solid tire
manufacturing, which would help create more market
opportunities in the future.

The company continues to research and
develop good-quality and high-durable products,
and plans to produce more environmentally friendly
products by reducing the zinc oxide and the toxicity
to the environment, animals, microorganism, and other
water resources. Furthermore the type of oil used in
the production process had been modified to achieve
lower toxicity, as well as the formula for solid tires had
been improved to achieve higher productivity, energy
savings, and lower rolling resistance to save driving fuel
without affecting the trucks’ lifespan and tire’s abrasion

resistance.

Currently, the research result from the
cooperation between the company and MTEC
had been completed and applied to commercial
production.

Mr. Suwong Kobkarnsakul said that MTEC
research team had done a very good job. The company
greatly appreciates working with MTEC, and the results are
in line with its plan and the specified time. The company
is proud to be one of the pioneers in the development
and production of environmentally-friendly solid tires.

Lastly, the company plans to perform
further research and development on the heat
accumulation and tire structure design. Thus the
company has expected the government agencies to
give advice and support on technologies so that it
can develop competitive products for domestic and
international markets in the future.
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/M. Suthipoom Pumhirun
Business Development Manager (Left)

Mr. Laksanapreecha Krutkuntode

Senior Vice President of New Technology (Right)

Global Power Synergy Public Company Limited (GPSC)

Global Power Synergy Public Company Limited
(GPSQ) was established on January 10, 2013, as a subsidiary
company of PTT Public Company Limited. The company
is determined to be the mainstay in the power business
operation and the public assistance of PTT power groups.
Its policy is to operate a sustainable business by building
confidence among the stakeholders, generating positive
outcomes, continuously developing the organization, creating
transparency business, as well as being responsible for the
society and environment to be in line with its sustainability
management and international standards.

Mr. Laksanapreecha Krutkuntode, Senior Vice
President of New Technology, said that GPSC is the mainstay
of PTT power business innovation and had been entrusted
to cooperate and invest with 24M Technolosgies, Inc., the US
Company that engaged in the research and development
of lithium-ion batteries. The developed lithium-ion batteries
are to be used as a storage system for the industrial sectors

76 598975591 2563
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and provide the stability of the power distribution system
and its connection. The company had also expected to apply
Semi-Solid technology, a new innovative manufacturing
process of lithium-ion, to establish a manufacturing plant
based in Thailand, which will be beneficial for Thai engineers
and researchers in the future.

In the beginning, the company planned to study
the feasibility of Semi-Solid technology before the production
process begins and tested the use of energy storage with
other PTT’s subsidiary companies to get responses and
recommendations for further development and analysis.
Later, if there is sufficient demand and the production costs
are competitive, the company will expand this technology
to the external markets, as well as apply it to the electric
vehicles’ batteries. In 2019, the company had established
a prototype battery factory and expected to start its
production in 2021.



MTEC research team had given the company very good suggestions, as well as
provided its employees the trainings for fundamental knowledge, the applications of
the technology, and the determination of the exact cause of problems. The trainings

were well-received by the employees.

The company had cooperated with MTEC on the
battery development because MTEC is well-equipped
with various tools and equipment, and the research
team leader, Dr. Pimpa Limthongkul, Principal Researcher
of Energy Storage Technology Research Team, Energy
Innovative Research Group, had previously been worked
with 24M Technolosgies, Inc. The company had also set up an
engineering team to receive technology transfer from 24M
Technologies, Inc., as well as prepared its personnel,

the tools and equipment for the cooperation with MTEC
research team.

Mr. Suthipoom Pumbhirun, Business Development
Manager, said that MTEC research team had given the
company very good suggestions, as well as provided
its employees the trainings for fundamental knowledge,
the applications of the technology, and the determination
of the exact cause of problems. The trainings were

well-received by the employees.

The company greatly appreciates working with MTEC and the results are in line

with its plan and specified time.

Since the company had transferred the technology
from 24M Technologies, Inc., thus, in the longterm, the
company should acquire fundamental knowledge and core
technologies. In case of unfamiliar problems, the company
would have to cooperate with MTEC or other experts to
find a solution.

Mr. Laksanapreecha Krutkuntode said that
Lithium-ion batteries produced with Semi-Solid
technology are highly safe because of the design of battery
cells and the careful control of the manufacturing process.
It has readily recyclable structures and materials, and the
manufacturing process is a process-based technology,
which can be further developed by modifying materials
and designs.

The company greatly appreciates working with
MTEC and the results are in line with its plan and specified
time. Although the company had adjusted the operation
plan from time to time, the research team was flexible
enough to support and had made the cooperation came
out smoothly.

Lastly, Mr. Laksanapreecha Krutkuntode said that
during the establishment of Map Ta Phut prototype factory,
the company will perform a number of research activities,
therefore, it plans to reduce the redundant investment in
tools and equipment, as well as provides more personnel
support for work expansion in the future.

"MTEC team: Dr. Vituruch Goodwin (Researcher) Green Fuel and Chemistry Research Team Dr. Priew Eiamlamai (Researcher),

Dr. Ukrit Sahapatsombut (Researcher) and Dr. /Pimpa Limthongkul (Principal Researcher) Electrochemical Materials and

System Research Team
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Office of Natural Resources
and Environmental Policy and Planning (ONEP)

The Office of Natural Resources and Environmental
Policy and Planning (ONEP) is an agency under the
Ministry of Natural Resources and Environment (MNRE). It has
a mission to propose the policies and plans for the
conservation and management of natural resources
and environment of the country, as well as support the
operations leading to effective implementation, close
monitoring and reliable environmental impact
assessment according to the EIA report. The ultimate
goal is to strengthen the economy and maintain the
sustainable development and people’s quality of life.
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The Ministry of Natural Resources and Environmental
(MNRE) has inaugurated the steering committee for
Sustainable Development Goals (SDGs) of natural resources
and environment, appointed to drive the 4 Sustainable
Development Goals of the total of 17 goals set by the
United Nations (UN), namely the SDG 12, 13, 14, and 15.
The Office of Natural Resources and Environmental Policy
and Planning (ONEP) is responsible for the SDG 12: Ensure
sustainable consumption and production patterns and the
SDG13: Take urgent action to combat climate change and
its impacts.



Miss Nareerat Panmane, Director of the
Strategy and Planning Division, said that the SDG 12
has multiple goals, such as poverty eradication, hunger
elimination, food security and well-being, the conservation
of natural resources and good environment, and energy
conservation. ONEP had studied and followed up on the
related operations of the government, private and public
sectors for the status of the issues and the gaps needed
to be closed to achieve the goals. This information is
employed to devise a plan for the sustainable consumption and
production in Thailand during 2017-2037. The process
involved all sectors by adhering to the philosophy of
sufficiency economy as a guideline of the sustainable
consumption and production so that all related agencies will
operate in the same direction.

ONEP had an opportunity to work with
Assoc. Prof. Thumrongrut Mungchareon', Advisor of the
Research Administration of the National Strategy, the National
Science and Technology Development Agency (NSTDA),
and leamed that the National Metal and Materials Technology
Center (MTEC) has a research team that studies the SDG 12
assessment methods and indicators. ONEP, therefore,
had cooperated with MTEC to create a memorandum of
understanding (MOU) of the Sustainable Development Goals
12: ensure sustainable consumption and production patterns,
and develop a controlling system to evaluate the results of
promoting sustainable consumption and production in Thailand.

It is aimed to be a system that gathers data from relevant
agencies and assessed each of the SDG 12 indicators.
For example, the Domestic Material consumption (DMC)
requires data from more than 10 agencies and the data
could reflect the trends and progress of Thai operations
and can be used to develop the policy recommendations
on relevant issues. Furthermore, Thailand could apply the
operation results to compile the Voluntary National Review
(VNR) to present to other countries, which would show the
intention of Thai government in achieving the Sustainable
Development Goals.

Miss Nareerat Panmane said that MTEC research
team had followed in-depth details on the progress of the
methodology, the SDG 12 indicators, and the
metadata. The cooperation with MTEC ran out smoothly
and the research results are in line with its plan and
specified time frame. ONEP and MTEC had exchanged
technical ideas and perspectives, as well as discussed the
operational guidelines to be in accordance with
Thailand’s context. The coordination with various
organizations particularly in the operation and the information
to establish the SDG 12 indicators are either formal or
informal, depending on the context. Moreover, the process
was operated through the official correspondence, or the
meeting, the additional knowledge and operational
guidelines from international experts.

The cooperation with MTEC ran out smoothly and the research results are in line with its plan and
specified time frame. ONEP and MTEC had exchanged technical ideas and perspectives, as well as
discussed the operational guidelines to be in accordance with Thailand’s context.

Lastly, Miss Nareerat Panmane said that at
present, there are a large number of issues that link to the
SDG and cover many dimensions, particularly in the areas
of natural resources and environment that can apply the
index or other indicators to rank the country, namely, the
Environmental Performance Index (EPI). If MTEC can

develop both knowledge and researchers, it will help
further support the operation of relevant organizations.
In considering the project approval, the Executive
Committee of Technology and Informatics Institute for
Sustainability (TIIS) also helps develop proper project
proposals.

' Assoc. Prof. Thumrongrut Mungcharoen, Advisor, National Science and Technology Development Agency (NSTDA)
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August 10, 2020 - National Metal and
Materials Technology Center (MTEC), Thailand
Science Park, Pathum Thani

National Science and Technology Development
Agency (NSTDA), acting through National Metal and
Materials Technology Center (MTEC), represented by
Dr. Julathep Kajornchaiyakul, Executive Director of
MTEC, and Royal Thai Navy, acting through Royal Thai
Naval Dockyard, represented by RADM Ekasit Rawdyoo,
Deputy Director General, had signed a Memorandum
of Understanding (MOU) to strengthen, promote
and enhance academic and research cooperation in
Materials Technology, Manufacturing Technology,
Engineering, and other areas of Technologies mutually
identified and agreed by both Parties for 5 years,
2020-2025. A promotion of technology transfer, technical
consultation on engineering design and testing, as well
as technical assessment would be embraced to the
joint research and innovative activities between NSTDA
and Royal Thai Navy.

The MOU between NSTDA and Royal Thai
Navy had been initiated from the background of a
very close partnership between MTEC and Royal Thai
Naval Dockyard since 2007 through a series of joint
projects in various fields e.g. Alternative Energy, Rubber
Technology, Forging and Corrosion Technology.
The recent MOU between NSTDA and Royal Thai Navy
would signify a closer academic and research ties
between the two organizations, especially to support
a continuity of a partnership between MTEC and Royal
Thai Naval Dockyard in order to join force between
the research teams and bridge the innovations to the
utilizations required by the Thai Navy.
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MTEC's Activities on Standards

MTEC places importance on industrial
standards by collaborating with various institutions.
The implementation of these standards would help
support the industrial sector and other agencies
in the country to reduce trade barriers caused by
standard-related measures.

Participation in the process of
establishing standards

Since MTEC has researchers who have expertise
in various fields of materials technology, it is invited by
various institutions to send representatives to join technical
committees and subcommittees on standardization. During
the 2020 fiscal year, MTEC researchers have participated
as members of the following groups:

 Thai Industrial Standards (TIS 3011-2562) of
rubber flooring for the visually impaired

Rubber Engineering Solution and Standard
Research Team of Innovative Rubber Manufacturing
Research Group had participated in the standard working
group to create a rubber flooring standard draft for the
visually impaired. The research team had specified the
rubber flooring specification for the visually impaired,
such as caution and instruction to be followed with
the law, which would help entrepreneurs to produce
standardized and good-quality rubber flooring, as well as
create credibility and increase industry competitiveness.
The Ministry of Industry had issued an industrial standard of
rubber flooring for the visually impaired as TIS 3011-2562.

+ Thai Industrial Standards (TIS 816-2556) of
Polyethylene Resin
Plastic Product Development Research Team of Material
Processing and Manufacturing Automation Research Group
had participated in the drafting academic committee of

the industrial product standards for Polyethylene Resin.
This standard covers pure polyethylene resin with initial
additives that define its general characteristics, such as
physical and security characteristics, packaging, physical
code, sampling and criteria, testing, and trademark, and can
be adapted to be applied in various fields. The Ministry of
Industry had issued an industrial standard for Polyethylene
Resin as TIS 816-2556.

» The drafting academic committee of the
aluminum foil industrial products and aluminum
industrial products standard for food safety

Aluminum Processing and Manufacturing
Research Team of Material Processing and Manufacturing
Automation Research Group had participated in an academic
committee to give technical comments on a standard
draft of the aluminum foil industrial products and
aluminum industrial products for food safety. The research
team had gained valuable perspectives from various
government agencies, as well as created networks related
to the industry.

» The standard drafting team of Thai zinc
plating industry

Production and Maintenance Technology Research
Team of Rail Systems and Modern Transportation Center
had participated in the standard drafting team of Thai zinc
plating industry. At present, Thailand has no international
standard for plating, thus it adheres to international plating
standards, such as ASTM, JIS, and ISO. Drafting the standard
for the zinc plating industry, therefore, has objectives to
create a standard for business operators and users, as well
as determine the specification of workpieces and create
understanding about zinc plating, its characteristics, repair
methods, pond standards, and solutions to the problems
in order to reduce the conflict between the employer
and suppliers, and help create products with international

quality.
The =

Galvanizing "™
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Organizational Structure
National Metal and Materials Technology Center

MTEC
Executive

Director

feeeens @ Strategic Initiatives Section
freeees ® Safety, Health and Environment Section

Research and Development Support

Technical Support for Material Analysis Division

® Chemical and Biological Analysis Section
® Physical Analysis Section

® Microscopy and Microanalysis Section

® Physical Measurement Section

® Biodegradation Testing Section

Platform Technology Management and
Research Support Division

@ Platform Technology Management Section
® Research Project Support Section
o Knowledge Management Administration Section

Business Development Division

® |ndustrial and Business Liaison Section

® Human Resource Development in Materials
Technology for Industry Section

® Customer Services Section

@ Business Analysis and Business Model

Development Section

International Collaboration and Strategic
Networking Division

® International Collaboration Section
@ Strategic Networking Section

~~~~~~~ ® Engineering and Operation Assessment Section

Organization Management
Technology Public Relation Division

® Public Relations Section

® Human Resource Development for Materials
Technology Section

® Editorial Support Section

Planning, Budgeting and Strategy Division

® Planning and Budgeting Section

® Monitoring and Evaluation Section

® Human Resources and Organization
Development Section

Infrastructure Management Division

® Facilities Management Section
® Engineering Support Section

General Management Division

® Procurement Section

® Inventory Management Section
® General Administration Section
® Secretary Section

(Effective Date: February 1, 2020)

Research and Development Materials Science
and Engineering

Ceramics and Construction Materials Research Group

® Ceramic Chemistry Research Team
® Ceramic Engineering Research Team
® Ceramic and Glass Research Team

Advanced Polymer Technology Research Group

@ Plastics Technology Research Team
® Polymer Chemistry Research Team
® Polymer Physics Research Team

® Textiles Research Team

® Food Materials Research Team

Biofunctional Materials and Devices Research Group

® Biofunctional Materials Research Team
® Biomechanics Research Team

® Personalized Devices Research Team
® Tissue Engineeing Research Team

Environment Research Group

® SMARTest Research Team
® Material System-Environment Research Team

Materials for Energy Research Group

® Flectrochemical Materials and System Research Team
® Renewable Energy Research Team
® Green Fuel and Chemistry Research Team

Research and Development Design and Manufacturing
for Materials Technology

Innovative Rubber Manufacturing Research Group

® Green Latex and Rubber Materials Research Team

e Advanced Rubber Processing Research Team

@ Tire and Eco Rubber Compounding Research Team

® Rubber Engineering Solution and Standard
Research Team

Material Processing and Manufacturing Automation

Research Group

@ Plastic Product Development Research Team

® Particulate Materials Processing Technology Research Team
® Aluminum Processing and Manufacturing Research Team
® Smart Alloys and Manufacturing Research Team

® Machinery Development Research Team

® Automation for Material Processing Research Team

Engineering Design and Computation Research Group

® Lightweight Engineering Research Team

® Design and Industry Solutions Research Team
® Advanced Engineering Systems Research Team
® Computer-Aided Engineering Research Team
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MTEC and its operation during the COVID-19
pandemic situation

MTEC had created a set of measures and practices
for surveillance and prevention of the COVID-19 to adapt
the working methods to suit the situation. These efforts
include working from home meeting via online applications
and changing the document filing forms in procurement,
disbursement, and official documents by using electronic
signatures, as well as setting work goals for delivering work

results within the committed time.

» The 5S activity with a new normal style

The activity was held on June 8-12, 2020, and aimed
at creating a good working environment and awareness for
employees to do the cleaning at every place, such as their

offices, laboratories, and accommodation.
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« MTEC Director Talk 2020
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» MTEC Director Talk 2020

The event was held on July 16, 2020, and aimed
at creating understanding among employees and update
the important situations in the organization. According to
the COVID-19 pandemic situation, the number of attendees
had been limited; however, there was also an online channel

via YouTube provided for those who were interested.
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MTEC and social benefits

« Dr. Korkiat Sedchaicharn, Senior Researcher
of Design and Industry solutions, Engineering Design
and computation Research Group and his team had
cooperated with BOON ENGINEERING Company Limited
to develop a prototype of the Remote-Controlled Cart for
the safety of the medical staff and patients, and deliver
to Bangkok Metropolitan Administration General Hospital
on April 21, 2020, and Prasat Neurological Institute
on May 1, 2020.
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« The Personalized Devices Research Team,
Biofunctional Materials and Devices Research Group had
collaborated with the Modern Rail and Transportation
Technology Research Center and Thai Machine Products
Company Limited to produce Face Shields made from
high-density polyethylene (HDPE), which is a lightweight
medical material, produced by Water Jet Cutting process.
The Face Shields had been delivered to 14 hospitals
on April 27, 2020.

E—i

snwnunn R

O wemdnumyml




- gudmalulaglansuaziaguisnd lasuniinin
M19A5uNNg (Surgical Facemask) ieatfuayunistosiu
LazAIUANNITLNS SrUIaveslsafnitelafalalsun 2019
(COVID-19) 91n1ASIN15AIUIAE BULK IENUSZY1978
(United Nations Environmental Program: UNEP)
W1u Dongguan Tailing Electric Vehicle Co., Ltd.
a1s1susguszyvudu Tagdunusnaliiuyaainsnig
Asuwng $1uaU 20,000 Tu Lieudl 29 wwey 2563
TAgd o Unt 1NN TEANE AL lsaneuta 6 wins
oA Tsaneruianszdandn Isamenuiaumsvuasideosil
15INYIUNAEWATUASUNS 1SINBIUIASITUANERSIRANNTELNESA
Tsanenunavoulny waglsanenuaelass

Tec!

& mamber af NSTDA

Danation of Surgical Facemask
in Response to
COVID-19 Pandemic
by

BuinAfunsdousulunaudrey

- Wlotuil 25 nuamiud 2563 Bumedauansrasu
39y loun Magik Growth #&ulsaSeu BeThEPS Asinusas
urluftuyrenuadng iledousunmzduimanasiinaures
suinsiitonisinumsuazannsalnisineas (s.n.a.) wilag

WLaATHY guuseialy §ian1s lnell as.used @LEmsna
e85 @, nieudieduIms amv. insdeusu

« MTEC had received Surgical Facemasks from the
United Nations Environment Program (UNEP) by Dongguan
Tailing Electric Vehicle Co., Ltd, China, to support and
prevent the COVID-19 pandemic. On April 29, 2020,
the 20,000 Surgical Facemasks had been donated and
delivered to medical staff for 6 hospitals, namely,
Pranangklao Hospital, Maharaj Nakorn Chiang Mai Hospital,
Songklanagarind Hospital, Thammasat University

Hospital, Khon Kaen Hospital, and Yasothon Hospital.

1

Donation of Surgecal Facemask
in Responss to
COVID-19 Pandemic

Hosting visitors

« On February 25, 2020, The National Metal
and Materials Technology Center (MTEC), Dr. Narong
Sirilertworakul, President of NSTDA, together with the
executives and researchers had organized research
exhibition to present the research results, namely,
Magik Growth, Greenhouse film, BeThEPS, Insect glue
from Para TRAP, and Dairy Mats to welcome Mr. Apirom
Sukprasert, President of Bank of Agriculture and Agricultural
Cooperatives, and his entourage.
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« On Ausgust 5, 2020, Dr. Pairote Jittham, Principle
Researcher, and the researchers of Innovative Rubber
Manufacturing Research Group, together with Dr. Buncha
Thanaboonsombut, Division Director of Technology Public
Relation Division, had presented the research results of

natural rubber to welcome International Rubber Parts

Company Limited.

» On August 5, 2020, Dr. Julathep Kajornchaiyakul,
Executive Director of MTEC, and the researchers had
welcomed Ms. Parnbua Boonparn, Managing Director of
Matichon Public Co., Ltd, and the media and organized a
research exhibition to present the research results divided
into 4 categories, namely, Research to address the BCG
Model, Science Technology Engineering and Mathematics
(STEM) Education, Research and Development of Automatic

Control System, and Medical Instruments Research.
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« On August 11, 2020, The National Metal and
Materials Technology Center (MTEC), Dr. Narong Sirilertworakul,
President of NSTDA, together with the executives and
researchers had welcome CAT Telecom Public company

Limited and organized research exhibition to present the

research results, namely, Magik Growth, Greenhouse film,
BeThEPS, Insect glue from Para TRAP, and Dairy Mats.
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MTEC International Collaboration

Oversea partners: Agreements and MoUs:
19 partners (from 10 countries) 25 contracts

« Universities/Institutes : 10

« Corporates/Companies : 7

« International Organization : 1

* Regional Intergovernmental Organization: 1

Japan (7)
. UACJ Corporation, JFE Steel Corporation,
@ - JWRI-Osaka University, Polyplastics Co., Ltd,,
Hiroshima University, Nagaoka University,
: Europe (3) . Bridgestone Corporation
-« KU Leuven, Belgium .
e Korea (1)
.« Universita degli studi di
. SEJONG Industry Co., Ltd.

Modena e Reggio Emilia

(UNIMORE), Italy * China (4)
-« Forschungszentrum Jtilich * « Institute of Metal Research (IMR),
@ GmbH (Jalich), Germany Chinese Academy of Sciences (CAS)

 Donghua University

US.A. (1) @ + CRRC Qingdao Sifang Co., Ltd

. ) « National Environmental Corrosion Platform,
: + 24M Technologies : o .
c ASEAN (1) : . University of Science and Technology Beijing

« ASEAN Centre for +  Taiwan (1)

Energy (ACE) » National Taiwan University of Science

and Technology

International Organization (1)
« UNIEP

9 59897053971 2563
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MTEC National Collaboration

wusasnieludszinA Domestic partners Agreements and MoUs:
5 9vANS 5 organizations 5 MoUs

3 uMINeNde/anuAnw 3 : Universities/Colleges

1 : vhenuigiamng 1 : State Enterprise

1 @ MNEIUTIVNIT 1 : Governmental Organization

National Contracting Partners

Ko
Northern
0=JuddNGYVIKLD
nanv Northeastern
Central
« IRumalaFynIUIING
« Mm3UsyUdugiina a:3u09n
Eastern
« Samutprakan Technical College
« Provincial Waterworks Authority
- NBIYINITD 1Y NTUGNMITTO
- Wenaeweladniiu
« Ingnewmalulagvays
a
Southern « Royal Thai Navy by Naval Dockyard

Department
« Thai-Austrian Technical College

« Chonburi Technological College
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. « Stakeholders’ Perspective

MUY 55 Na9 U

. mw « BCG Economy
* BRANIUAS « Precious Experience
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« Public Training
312w 19 Aanssu 1 8, 674 aauuan - MsUszliunanszny
Fruaudidsu 671 au MaLATYgNaLasdns

« In-house Training A1nlATINIS

1 16 AINTIYU 37U 73 Tasens

U9 386 AU
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