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Message from the Chairman
of MTEC Executive Board

In 2024, MTEC embarks on a new chapter under fresh leadership dedicated to advancing
materials technology and innovation. The goal is to tackle critical challenges and satisfy the
needs of commercial and community development end-users. A key priority is analyzing and
categorizing MTEC’s research portfolio and assets. This will facilitate strategic planning, resource
optimization, and expertise development, thereby enhancing business value and national
competitiveness. While nurturing emerging materials technologies, MTEC’s focus as a national
center differs from that of academia. Furthermore, fostering early-stage collaboration with
technology users in the public and private sectors is vital to ensuring the practical application
and real-world benefit of research outcomes.

On behalf of the Executive Board, we pledge our support to MTEC in propelling
materials technology and innovation. We aim to consistently deliver impactful research and

technology solutions that address critical commercial and community needs, generating a

R

_—
Associate Professor Dr.Weerapong Pairsuwan
Chairman of MTEC Executive Board

broad economic and social impact.
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Message from the Executive Director
of MTEC

Thailand is currently facing significant challenges, particularly in responding to climate
change, environmental concerns, and the necessity for economic resilience. The country needs
to sustain and enhance its existing manufacturing industries while seizing opportunities for
investment in high-tech sectors. To remain competitive in this evolving landscape, it is essential
to drive continuous economic growth, adapt rapidly, and prepare strategically.

As the national research and development institute for materials technology, MTEC is
committed to advancing technology and innovation to address global changes and challenges.
Our key focus areas include carbon neutrality (CN), sustainable development growth (SDG),
robotics, and automation. By adopting an outcome-based research approach, we prioritize
transforming research into practical applications that tackle urgent national issues and meet

the needs of industries, society, and local communities.

Associate Professor Dr. Toemsak Srikhirin
Executive Director of MTEC
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Executive Summary

was established through a Cabinet
resolution on September 16, 1986, to drive innovation in metals and materials technology. As a specialized
agency, MTEC focuses on research and development, and it functions as part of the National Science and
Technology Development Agency (NSTDA), which is governed by the Ministry of Higher Education, Science,
Research, and Innovation.

The vision of MTEC is to advance materials technology and
innovation to address critical challenges and fulfill users’ needs across both commercial and social development
sectors. To achieve this vision, MTEC delineates its role as a technical arm and solution provider, facilitating the
transition of Thai industries towards the New Economy. The center has established three cardinal objectives:

1. To consistently generate outputs that yield commercial and social benefits.
2. To ensure sustainable access to resources for MTEC’s operations.

3. To fortify and sustain the long-term growth of the organization.

Research, Development,

and Innovation Framework

MTEC adopts an outcome-based research approach, ensuring that research findings effectively address
pressing national concerns and align with the operational strategies of the National Science and Technology
Development Agency (NSTDA) and the national strategic framework.

The research initiatives are organized into four principal research themes:

1) Material Solutions for Net Zero - Advancing Thailand Towards Carbon Neutrality and Net Zero
Greenhouse Gas Emissions: This theme emphasizes developing and using technical and environmental
sustainability data infrastructure designed to enhance industrial competitiveness while adhering to non-tariff
trade barriers. The goal is to optimize resource efficiency, reduce waste and pollution, mitigate hazardous
substances, and promote eco-industrial development, thereby contributing to a carbon-neutral and sustainable
future. Key initiatives include the Green Industry, Circular Economy, National Database, Indicators, Implementation,
and Carbon Capture Utilization (CCU).

2) Innovative Medical and Health Devices to Advancing Healthcare for a Better Quality of Life: This
initiative aims to support regulatory approval processes, broaden the application of domestically developed
technologies, and decrease reliance on imports. By enhancing access to high-quality and safe medical products,
the project guarantees wider public access to essential healthcare solutions while fortifying the country’s
public health system for long-term sustainability. This initiative encompasses the following programs: Medical
Devices, Silver Economy, Healthtech, and Food Structure.

3) Modern Manufacturing and Modern Transport & Road Safety: This initiative focuses on developing
advanced materials, engineering solutions, and digital innovations. Acting as a bridge between industry
stakeholders, regulatory bodies, and end-users, it aims to transform Thailand’s manufacturing and transportation
sectors, improving their competitiveness. Integrating advanced technologies promotes efficiency, sustainability,
and safety, ensuring resilience to global changes. Key programs include Modern Manufacturing and Modern
Transport & Road Safety.
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4) High-Value Specialty Biobased Materials Elevating Agriculture and Industry through Sustainable
Innovation: This initiative empowers farmers, industrial enterprises, and emerging entrepreneurs by enhancing
the value of bio-based resources and key economic crops. It aims to develop high-value specialty products that
maximize the potential of agricultural materials while ensuring sustainability. The initiative promotes economic
growth and environmental responsibility by optimizing resource utilization, improving manufacturing processes,
and adopting eco-friendly innovations. This initiative encompasses the following programs: Green Rubber

Innovation Provider (GRIP), Economic Wood: Bamboo, and Biochar.

MTEC’s Main Research Themes

Material Solution for Net Zero
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TRIVETEMIE TR LY
MTEC

unains (MTEC’s Personnel)

uAaINSs 971UdU 430 AU UUVAUNAUCIUKUY GVl
MTEC comprises a total of 430 personnel, categorized as follows:

najuall'uat_luﬁ"'ﬂu .l 1 .l NAUUSKIS
50 Au M PP w22 Au

50 in general support roles 22 in management roles

naualuayu
39glazweIun

86 AU M

86 in research and development support

—| nauldsuazwaun
272 au

272 inresearch and development

wan1s{yo19 (Budget and expenditure)

wan1slE919 91udU 669.9 auUIn wuvauussiAn doil
Total expenditure: 669.9 million THB, allocated as follows:
Fi’ﬂzs‘:i'lsid'uﬁumu
200.1 aauvunn
Operational costs: 200.1 million THB

Fi'lTu‘:i’quEms
461.3 aauun

Personnel expenses: 461.3 million THB

AlEeio

, Msavnu

8.5 aauvn

Capital investment: 8.5 million THB

s19suvuuanvuus:u1tu (Revenue from External Sources)

$19SUUUDNVUUSEUIN 91UdU 266.8 aUUIN Wuvauds:=inn dol
Total revenue from external funding: 266.8 million THB, categorized as follows:

9aKUU3Y8/20KUUSU
140.3 aauvun

Fuans/anaus:Tost/dnausu/ -
Research grants 140.3 million THB

é"uuu'\/d‘mha:nuﬁ/Suq
9.0 aauunn

Royalties, training, seminars, and other sources
9.0 million THB

usnIstnAtn/38171s s"uo‘w/sla’_uio“a
52.9 aauuIn 64.6 auu1n

Technical and academic services Contracted research and joint research
52.9 million THB 64.6 million THB
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wawaav1nNN1sIvy (Direct Research Output)

£ unA2WEAWLW lud1saIsuIUNBIA F1UdU 99 £ 99 international journal publications,
unaAu WuunaounwWu citation index- with 73 appearing in citation-indexed
/quartile 1 91usu 73 unA2U or Quartile 1 (Q1) journals
o ] cTuuuus:cTuqmmHnssu J1usu 8 Auuuu £ 8 industrial prototypes
£ nswgaunwUuy1 91uou 48 A Us=nou £ 48 intellectual property filings
Q28 NNSYUDQFNSUNIS DUFNSUQS LlazAdUaU (patents, petty patents, trade secrets)
omsm 16 technol tilizati ject
& msuinswgFgun1wUuu UTE (s19n1stki) % 1ainew) rechnology otlizaten prejests
d91uou 16 Tasvnis £ 6 (new) commercial technology transfer
& msaiwnaanaluladiBowusy projects
(snr9n1slHl) 91uou 6 Tasvnas

, - _ & 2 public-interest technology transfer
n1saionaatnaluladiBoaisisauus:losu projects

J32uou 2 Tasvnas

s1vda (Awards and Recoghnition)

s9anldsu $1udu 11 s1v9a Us=noudrg
MTEC received 11 awards, categorized as follows:

& s:quuaus1@ 2 s1vda & szduds=ina 9 s1vda
2 international awards 9 national awards

N1sasIWUSsDasIOY (Research Partnerships)

& avuwduuiAnusouionu & avuwdyIAIUSIUToNU

s

dvudssing 8 avu Kusgviuludszine 4 avu
fiu 5 Kuidgvau Tu 4 Usztinear fiu 5 Kusgvu , ﬂ‘
8 international collaboration 4 domestic collaboration

agreements with 5 organizations ~ agreements with 5 organizations
in 4 countries

WaNSzNUNIVLAISUYAD dvAU UazFouIaaou

(Economic, Social, and Environmental Impact)

MnNscogaauazniIsvyigwalsusslosuonlasvnisniela BCG

E Ia Implementation $1usu 8,788 aauuan

Y yaAILanNs:NUNLASYFAD FoAl tazFvudadon

The impact generated through projects under
v the BCG Implementation framework amounts to 8.788 billion THB.

n1savnuauwdngamigas inatuladuazudanssu

Investment in Science, Technology, and Innovation (STI)

yaAInNIsavnuau sun. Mnlasonis of¥o
n19la BCG Implementation

- L
97u5u 511 aauuln @Q

The total STI investment from projects
under the BCG Implementation framework is 511 million THB
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Recommended laboratory protocols for the microstructural

assessment of the surface decarbonized layer depth.
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Randomly inspected microstructure samples from the new rail
revealed a decarbonized layer, ferrite grain boundary networks,
and corrosion pits near the contact surface.
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A decarbonized layer, severe deformation, and
rolling fatigue cracks were found on the newly installed rail.
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Research Highlights
Recommended Standards

for New Rail Inspection and Storage

Background

Rails are vital components supporting the load
from the wheels transmitted from carriages, bogies and
axle sets, respectively. They are quintessential in
directional control and in the train ability to travel on
diverse terrains. While the wheels are rolling on the
rails, the rail surface is subjected to severe contact
stresses, including heat from friction and shear stresses
due to traction. In addition, the rails are subjected to
dynamic loads transmitted by the rotating wheels.
These loads can cause permanent plastic deformation
of the sliding surface between the rail surface and the

wheel, altering the microstructure. This, in turn,

nseemenasiruiidedansine1veamdnsesali lasiams
UszifunsanasasUBinaumsusuiiimidsasonisanauudes
1319 Msanmuudeuse wazorgnisiiiuiiuaud Titundneu
NNTUNTVUANNTN, FUIALIAINTIUN VLA 1INE,
nssalnwsialsewelng, nssalnihvudanarusnalsenalng,
U 0l 599, 51799, VST 1ede 1851 Tu 3179, UST mnedu
wazsaluingamm 9770 (), USEN SeUUIUEmIaTuNTIIN
iin (vnww), Usun nndeulne fndeunud 9iin @nww) way
wnineaemalulagNvenasyys

Knowledge transfer on the metallurgy of railway steel, with
particular emphasis on surface decarbonization and its impact
on rail hardness, strength, and service life, to employees of the
Department of Rail Transport, Thai Rail Transportation Engineering
Association, State Railway of Thailand, Mass Rapid Transit Authority
of Thailand, SRT Electrified Train Company Limited, Asia Era One
Company Limited, Bangkok Expressway and Metro Public
Company Limited, Bangkok Mass Transit System Public Company
Limited, Italian-Thai Development Public Company Limited,
and Rajamangala University of Technology Thanyaburi.

reduced the mechanical properties of the rails, leading
to wear, rolling fatigue, and ultimately, damage to the
rail profile, rendering them unsuitable for transportation.
The carbon-depleted layer on the rail head that forms
during the manufacturing process can also induce
peeling of the contact surface (shelling) and galling.
These defects are the main causes of vibration and
noise, which in turn impacts safety and riding comfort
of the trains. As a result, the cost of rail maintenance
increases significantly. Furthermore, mechanical
properties such as wear resistance, tensile and
compressive strengths, and fatigue strength are highly
sought-after in rail materials. Rail components are de-
signed and manufactured to possess high tensile
strength at yield and breaking points, high fracture
toughness, low residual stress after manufacturing and
straightening, good weldability, a suitable surface finish,
and dimensions consistent with the design and
acceptance criteria.

Although new technologies are continuously
introduced into the production of rails and higher
safety standards are continuously being implemented,
accidents involving rails still occur frequently. There
are many external factors that cause damage to
railways, such as the manner in which the rails are
joined, maintenance techniques, corrosion, wear,

fracture and excessive loading from usage.

Goal

Develop a draft standard concerning the
inspection guideline for new rails and storage to enable
agencies providing rail transport services in Thailand
can fully utilize this knowledge in ensuring the
continuous, efficient and safe operation of the railway

transport system.
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What does the research team do?

The research team performed metallurgical
analysis on unused rails and found that additional
inspection requirements would be beneficial. These
include microstructural examination by tracing and/or
cross-sectional examination of the rails to study the
microstructure of the running surface, hardness
measurement of the rail ridge and rail cross-section,
and chemical composition analysis at the rail head.
This undertaking aim to ensure the safe installation of
rails and the uninterrupted operation of trains by
minimizing the risk of premature failure and maximizing
their service life. To this end, samples from each
imported rail production batch undergo rigorous field

and/or laboratory testing.

Research Results

Establishment of recommended standards for
the inspection process of new rails, including the
number and location of microstructure sampling points,
chemical composition measurement, hardness
measurement, determination of the depth of
decarbonization and deterioration layer on the new
rail surface by considering a combination of micro-
structure examination, profile hardness measurement,
and/or chemical composition examination, corrosion
protection measures for new rails, storage guidelines for
new rails, specification of technical recommendations
and procedures, and references to internationally
accepted standards for rail operators to utilize in their

operations.

Research Status

A draft standard for new rail inspection and
storage has been established with the cooperation of
the Department of Rail Transport and the State Railway
of Thailand, Ministry of Transport. This standard aims
to enable the Road Safety and Maintenance Standards
Division and agencies providing rail transport services
in Thailand to fully utilize it for the inspection and
storage of new rails, thereby enhancing the efficiency

and safety of the railway transport system.

Outlook

To draft a manual for material selection for areas
at risk of corrosion, a manual for the maintenance of
rail heads, a corrosion risk analysis map for rail clips,
and to organize training programs to develop highly
skilled logistics personnel to support the logistics

industry.

Research Team

Siam Kaewkumsai, Kosit Wongpinkaew, Nirut
Boonchu, Witsanupong Khonraeng, Siriwan Ouampan,
Warapong Tongkratok, Duangrada Yutthakamthon,
Dr. Ekkarut Viyanit, Dr. Panadda Sheppard, Dr. Tayakorn
Chandrangsu and Udom Maophet

Contact

Mr. Siam Kaewkumsai

Failure Analysis and Reliability Engineering Research Team
Rail and Modern Transports Research Group

Tel. +66 2564 6500 ext. 4736

Email: siam.kae@mtec.or.th
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Research Highlights

Assessment of Motorcycle Helmet
and Development of Evaluation Criteria

Background

Motorcycle helmets sold in Thailand are required
to comply with the Thai Industrial Standard TIS
369-2557, which defines the design and types, size,
components, specification, markings, safety testing
methods, and evaluation criteria for motorcycle
helmets. Despite this regulatory framework, consumer
information is often limited to the display of the TIS
certification mark, offering no comparative insights into
the product safety and price. This lack of information
makes it difficult for consumers to assess and compare
the quality of helmets, a crucial factor in purchase
decisions. In addition, consumers today are often
confused by the proliferation of online reviews,
typically conducted by non-expert groups without
standardized evaluation metrics. The lack of
standardized review criteria hinders consumers from
making well-informed decisions when selecting the
appropriate helmet. Given these challenges, it is
important to explore systematic approaches for
presenting clear, objective, and comparable safety
information. Developing such methods will empower

consumers to make informed purchasing decisions.

Goals

1. Evaluation criteria for motorcycle helmets
2. Results of evaluating 25 motorcycle helmet
models

3. Recommendations for relevant agencies

What does the research team do?

In the development of the testing framework for
this project, the research team established a
comprehensive methodology that evaluates key
performance indicators in motorcycle helmet safety

across three core dimensions:

1. Passive Safety (40% of the total score): This
criterion focuses on the helmet’s protective capabilities
during an accident. The evaluation adheres to the TIS
369-2557 standard and objectively assesses the
helmet’s ability to absorb shock, maintain structural
integrity, and secure the chin strap during impact. These
tests aim to measure the physical resilience of the
helmet and its capacity to minimize injuries in collision
scenarios.

2. Active Safety (30% of the total score): This
dimension evaluates the helmet’s role in accident
prevention. Objective testing examines the mechanical
properties of the helmet’s windshield, specifically in
relation to TIS 369-2557. In addition to windshield
durability, subjective assessments from testers are
gathered on visibility, angle of vision, and the sense of
security provided by the chin strap while in use. This
aspect of the evaluation is crucial for understanding
the helmet’s effectiveness in maintaining clear
sightlines and overall usability in preventing accidents.

3. Comfort and Fitting (30% of the total score):
This criterion assesses user satisfaction in terms of
comfort, fit, and usability. Testers provide subjective
feedback on parameters such as perceived safety,
comfort while wearing the helmet, tightness of the fit,
as well as the helmet’s ventilation and noise
protection capabilities. These factors are essential for
understanding the user’s experience in everyday usage,
which contributes to long-term safety and user

compliance.

This systematic evaluation aims to provide
consumers with clear, evidence-based data to guide
purchasing decisions, balancing both safety

performance and user experience.
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Research Results

1. Guidelines for Presenting Information on
Choosing Motorcycle Helmets to Consumers

2. Development of Technical Personnel

Highlights The results of this test will provide
consumers with sufficient and useful information to
make informed decisions when choosing motorcycle
helmets. This represents the development of a new
quality assessment criterion that presents results in
numerical form, making it easier to understand and
compare. For more details, please visit the website of
Thailand Consumers Council. https://www.tcc.or.
th/08052566 helmet-test news/

Research Status

Policy Recommendations for Relevant Agencies
to Enhance Motorcycle Safety with a Focus on Helmet
Quiality:

Product Quality Control Agencies: It is
recommended to revise the sampling methods for
standard testing to enhance quality control or to
increase the frequency of inspections.

Standardization Agencies: There are
recommendations to update testing standards more
frequently to keep pace with technological
advancements and ensure safety compliance.

Academic Institutions: It is advised to promote
an exchange of safety technologies, with an emphasis
on preventive measures.

These recommendations aim to improve
motorcycle safety and the overall quality of helmets,

ultimately protecting riders more effectively.

Outlook

1. The development of a “Star Label” database
for helmet products, hosted on the Website (Helmet
Safety Performance Indicator Database Platform), aims
to provide motorcyclist and delivery service providers
or “riders” of domestic E-Commerce platforms,
including independent logistics workers with reliable
and accessible information. This platform will allow
users to make informed decisions when selecting
helmets that optimize both safety and economics.
They can select quality helmets at reasonable prices
from a reliable database, thus reducing losses from
road accidents caused by poor-quality safety
equipment.

2. The research team, in collaboration with the
ThaiRoads Foundation, has initiated a comprehensive
study to analyze head impact accidents across diverse

scenarios in Thailand.

Research Team
Mr. Setthaluth Pangkreung, Dr. Chadchai

Srisurangkul, Mr. Narongrit Suebnunta, Dr. Sarawut

Lerspalungsanti

Contact
Mr. Setthaluth Pangkreung

Driving and Vehicle Technology Research Team,
Engineering Design and Computation Research Group
Tel. +66 2564 6500 ext. 4385

Email: setthaluth.pan@mtec.or.th
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Research Highlights

Driving the implementation of End-of-Waste

Background

Industrial-urban symbiosis can significantly
reduce greenhouse gas emissions, minimize persistent
organic pollutants (POPs), and other hazardous
chemicals from industrial and urban areas. Utilizing
low-carbon technologies and environmentally friendly
chemicals can reduce greenhouse gas emissions by up
to 1.3 million tons of carbon and decrease the disposal
of POPs by 620 tons.

Currently, 65 billion tons of raw materials have
been consumed annually (approximately 22 kg per
person per day), resulting in 2.12 billion tons of waste
each year. However, only about 7% of this waste is
recycled or reused. Therefore, enhancing waste
management processes is crucial for business sector
since it and can create up to 450 million employments
in the field of waste utilization and allows businesses
to mitigate their negative environmental impacts.

In addition, the Ministry of Industry emphasizes
the importance of upgrading the industrial sector to
enhance competitiveness while reducing environmental
and community impacts. This approach promotes

resource circularity to reduce environmental

: FlV aH L - AE nl ‘e‘ &l.'i‘:
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consequences and greenhouse gas emissions,
supporting a low-carbon society. The focus is
particularly on two main categories of industrial waste:
biomass and basic minerals, together with efforts to
strengthen and generate new income within the

communities.

Goal

The promotion of enhancing the value of
industrial waste into secondary raw materials or
products aims to achieve “End-of-Waste” status, which
allies with the principles of a Circular Economy. This
involves promoting resource circulation and
implementation of the End-of-Waste criteria, which
includes calculating carbon or CO, emissions and
assessing investment feasibility. The Department of
Industrial Works identified rice husk ash, plaster molds,
synthetic gypsum, and tuna bones as valuable waste
resources for a demonstration project. These wastes
are being developed as secondary raw materials, and
suitable waste standards will be established based on

both academic and environmental viewpoints. The

AasunTuinauswilamunTITeLas LN SNanansazangluleluRendanauas lulelnunadeudainneg edaduanndiunay

(Signing Ceremony for the Memorandum of Understanding on “Collaboration in Research and Development

for Sustainable Production of Bio-Sodium Silicate and Bio-Potassium Silicate Solutions from Rice Husk Ash.”)
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ultimate goal is to develop new commercialized
products from these wastes, and finally to achieve the
End-of-Waste status.

What does the research team do?

Leveraging extensive experience in both public
and private sectors, the research team is well-
positioned to address challenges in industrial and
agricultural waste utilization. So far, many high-value
added products and prototypes have been developed.
To ensure sustainability, environmental impact
assessments are conducted alongside technological
feasibility studies in order to compare conventional
waste disposal, i.e. landfill and incineration, with the
utilization of waste as secondary raw materials. This
collaborative approach and net-working with strategic
partners can foster research and development towards
practical applications, aligning with the circular

economy as outlined in the BCG economic model.

Research Results

1. A protocol of turning industrial waste into
high-value added commercialized product.

2. Research and development collaboration to
transform industrial wastes into new products or
secondary raw materials for other industries, as well
as to support the creation of low-carbon and
sustainable society.

3. A draft of standard and revised regulations
that promote the implementation of End-of-Waste, as
well as standards for secondary raw materials to enable
circular supplies.

4. Networking of stakeholders in the value chain
to foster new businesses that effectively implement

circular economy principle.

Research Status

The National Science and Technology
Development Agency (NSTDA), together with key
stakeholders including the Department of Industrial
Works, the Federation of Thai Industries, UNIDO, and
others, is committed to driving innovation in the
industrial sector by transforming industrial waste into
valuable resources, aligning with the government’s
End-of-Waste policy. The research team has conducted
a consultancy work, in collaboration with the Ajinomoto
(Thailand) Co. Ltd. and Eastern Silicate Co. Ltd., on the
production of bio-sodium silicate and bio-potassium
silicate solutions derived from rice husk ash. The bio-
sodium silicate has been produced at a pilot scale with
comparable property to the commercial sodium
silicate produced from sand.

Outlook

Conducting & Driving End-of-Waste projects of at
least 10 industrial wastes within 5 years (2024-2028),
and promoting the End-of-Waste policy in collaboration
with policy-making agencies from both governmental

and industrial sectors.

Research Team

Dr. Sitthisuntorn Supothina, Dr. Parjaree Thavorniti,
Dr. Duangduen Atong, Dr. Jitti Mungkalasiri and Research

Team

Contact

Miss Rapeepan Rahong

Industrial and Business Liaison Section,
Business Development Division

Tel. +66 2564 6500 ext. 4789

Email: rapeepr@mtec.or.th
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Research Highlights

Personalized insoles fabricated by
Fused Deposition Modeling (FDM) 3D printing technology

Background

Insoles are an accessory that makes shoes more
comfortable to wear. They assist the shoe wearers to
walk gracefully and perform daily activities conveniently,
especially when personalized insoles are in use.

Sittipornpanich company limited, a leather shoe-
maker under “THREE Shoes” brand, has long produced
made-to-order (custom made) leather dress shoes for
over 50 years. The company’s vision is to serve the
customers with innovative products; hence, the
company has collaborated with the National Metal and
Materials Technology Center (MTEC) to design and
develop personalized insoles for dress shoes. The
developed FDM-fabricated insoles enable effective foot
pressure distribution in both standing and walking
positions, resulting in prolonged wearing of dress shoes
with less leg/foot fatigue.

Goal

Collaboration with Sittipornpanich company
limited, a leather shoemaker under “THREE Shoes”
brand, to design and develop FDM-fabricated person-
alized insoles for dress shoes. The FDM-printed insoles
effectively help distribute foot pressure upon walking
and standing, allowing prolonged wearing of dress
shoes with less leg/foot fatigue. In conjunction with
the Italian Aesthetic shoe design, the 3D personalized
insoles make the dress shoes more valuable and
difficult to imitate.

What does the research team do ?

The production of personalized dress shoes and
insoles starts with scanning a customer’s feet to acquire
all foot information used for a fabrication of shoe lasts
that will be subsequently exploited in a personalized
shoe crafting process. The foot scanned file is simul-
taneously sent to MTEC research team for a generation
of 3D models of personalized insoles whose lower
surfaces perfectly align with the surfaces of the
outsoles of dress shoes and upper surfaces properly
support the customer’s whole feet, particularly foot
arches. The created 3D insole model file will be used
in the FDM printing of personalized insoles with a use
of polymer filament developed by MTEC research
team. The as-printed insoles will be finished and
assembled prior to the insertion into the dress shoes

before use.

Research results

The National Metal and Materials Technology
Center (MTEC) has developed a new polymer blend
filament for FDM 3D printing of personalized insoles.
The filament material is strong and durable. It appears
non-cytotoxic and causes no skin sensitization and skin
irritation to test animals. Moreover, 3D printing of
personalized insoles comes with a high accuracy and
high precision process that requires relatively shorter
fabrication time and produces less production wastes,
compared to the conventional process, i.e., thermo-

forming of plastic sheets.
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Research status

The National Science and Technology Develop-
ment Agency (NSTDA) and Sittipornpanich company
limited have already co-filed a product design patent
entitled “Dress Shoe Insoles”. These value-added 3D
insoles will be one of the selling points of the
company’s leather shoes. The targeted groups of
customers will be those who have all types of foot
arches, e.g., normal arches, high arches, or flat arches.
The 3D-printed insoles will properly support the
customers’ whole feet and then help distribute the
foot pressure, resulting in prolonged wearing of dress

shoes with less tired legs and feet.

Outlook

Sittipornpanich company limited and the National
Metal and Materials Technology Center (MTEC) are in
the process of designing and developing new 3D-printed
insoles for leather sandals. The company plans to
launch this innovative product on the market very

soon.

Research team

Dr. Wanida Janvikul, Dr. Boonlom Thavornyuti-
karn, Ms. Wasana Kosorn, Mr. Nutdanai Nampichai,

Ms. Nithawaris Boonkwangkerdsri

Contact

Mrs. Kanthamanee Kalakanont
Industrial and Business Liaison Section
Business Development Division

Tel. +66 2564 6500 ext. 4782

Email: kanthamanee.kal@mtec.or.th
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(Made-to-order (custom made) dress shoes handcrafted
by Sittipornpanich company limited)
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Reporting obligations in the transitional phase

and what’s coming later: a recap

Transitional phase

October 2023 - December 2025

d CBAM report containing the following:

= Total quantity of goods imported during the
preceding quarter

= Total embedded direct and indirect emissions
in those goods

= The carbon price due in the country of origin
for the embedded emissions

- Report to be submitted each quarter

Post transitional phase
January 2026 !

<£b onwaras

U CBAM declaration containing the following:

= Total quantity of goods imported during the
preceding calendar year

= Total embedded emissions in those goods

= Emissions to be verified by EU accredited verifier

= Total number of CBAM certificated to be
surrendered

= The carbon price effectively paid in the country of
origin for the embedded emissions

- Declaration to be submitted each year

- European l
Commission

fyafidoes1ee1u CBAM
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(Signing Ceremony of the Collaboration with the Federation of Thai

Industries (FTI) to Establish an Environmental Database for the Steel

Industry Group in Response to the European Union’s Carbon Border
Adjustment Mechanism (CBAM).”)
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Research Highlights

European Union’s Carbon Border Adjustment Mechanism

(CBAM): The preparation

Background

The Carbon Border Adjustment Mechanism
(CBAM) is a measure established by the European
Union (EU) aimed at fostering environmentally friendly
economic growth for non-EU trading partners through
carbon-related policies. It imposes fees on importers
of goods that have high carbon emissions during their
production processes. Currently, CBAM has been piloted
for six categories of goods with significant carbon
emissions: cement, electricity, fertilizers, hydrogen, iron
and steel, and aluminum. The greenhouse gas
emissions used to calculate the CBAM price are referred
to as Embedded Emissions.

The implementation of CBAM is divided into two
main phases:

1. Transitional Phase (October 1, 2023-December
31, 2025): Target importers must report a CBAM Report
quarterly, detailing the total volume of imports from
the previous year, as well as the Embedded Emissions
of those goods calculated according to CBAM criteria.
Importers will not be required to purchase CBAM
certificates during this transitional phase.

2. Post Transitional Phase (January 1, 2026,
onwards): Importers will need to report a CBAM
Declaration, certifying the volume of Embedded
Emissions, which must be verified by an authorized
auditor. They will also be required to purchase CBAM
certificates for their imports, with the price of the
certificates based on the weekly average auction price
of greenhouse gas emission allowances in the EU
carbon market. If importers can prove that the products
they import have already paid a carbon price during
their production, they can deduct this cost from the
CBAM certificates they need to buy.

Goals

Develop CBAM databases for exported products
and apply the information in the databases for various
benefits:

1. Government: Can use the data to formulate
green policies and regulations for imported and
exported goods. As well as provide financial support
opportunities.

2. Private Sector: Can leverage the information
to enhance its competitiveness and develop strategies
for sustainable practices.

3. Research and Education: Can utilize the data
to advance technology that aligns with national needs
and environmental goals.

What does the research team do?

Create a CBAM-compliant database for each
product to establish a central national database, and
develop human resources in both the public and
private sectors. In this regard, it is necessary to rely on
quantitative data or scientific indicators as an important
part of consideration. Data quality is at the heart of our
work because it is used as a measure of reliability,
especially in the commercial and marketing dimensions
of business.

Research Results

Bringing science, technology, and innovation to
create an environmental database to support CBAM
measures is the first step towards the trade dimension
and reducing towards net zero greenhouse gas
emissions (Net Zero), which can be done in several
steps, such as

1. Develop Greenhouse Gas Emission Data:
Collecting detailed emissions data from businesses.

2. Enhancing Factory and Company Efficiency:
Developing and optimizing processes to improve
operational efficiency.
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3. Restructuring Energy Use: Increasing the
proportion of renewable energy sources.

4. Managing Production Processes: Reducing
carbon emissions and designing products for circularity
(circular design) to facilitate reuse.

5. Increasing Material Circulation: Promoting the
recycling and reuse of materials.

6. Implementing Carbon Capture, Utilization, and
Storage (CCUS): Utilizing technologies for carbon
capture and employing nature-based solutions for
carbon sequestration.

These measures are essential for supporting
sustainable practices and reducing overall carbon
footprints in alignment with CBAM objectives.

Research Status

The National Metal and Materials Technology
Center, working with the Federation of Thai Industries,
has completed the preparation of CBAM data in the
aluminum industry group. and preparing to deliver
information to the steel industry group in early 2025
and preparing to transfer technology to support the
country’s industry in data and information, science,
research and innovation to support the CBAM measures
and net zero greenhouse gas emissions.
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Outlook

It is expanding support to the steel, hydrogen,
electricity, cement similar to the assistance previously
provided to the aluminum sector, to help prepare for
the transitional phase before the full implementation
of CBAM measures.

Research Team

Dr. Jitti Mangklasiri, Ms. Wanwisa Thanungkano,
Ms. Ruthairat Wisansuwannakorn, Mr. Athiwatr Jira-
jariyavech, and the research team for the Life Cycle
Database Development and Applications for Sustainable
Development and Trade.

Contact

Dr. Jitti Mangkasiri

Life Cycle Database Development and Application
Research Team for Sustainable Development and
Trade, Sustainable Development Technology and
Information Institute

Tel: +66 2564 6500 ext. 4063

Email: jittim@mtec.or.th
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(NSTDA Meets the Press: CBAM Measures - Who’s Ready to Move Forward? Unlocking Carbon Adjustment Before Entering the EU Border.
Collaboration Between the Private Sector and Academia to Prepare for CBAM Implementation.)
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Stakeholder Interview

The Department of Rail Transport (DRT)

This research has provided
valuable insights into

various types of damage

that can occur to railway tracks
and a deeper understanding

of the metallurgical properties
of rails that might contribute

to premature degradation

or failure.

Dr. Tayakorn Chandrangsu

Director

of the Safety and Maintenance Standards Division,
Department of Rail Transport (DRT)

The Department of Rail Transport (DRT) oversees
Thailand’s rail system and ensures uniform standards
nationwide. In addition to recommending policies,
strategies, and regulatory frameworks, the department
focuses on developing national rail infrastructure to
boost competitiveness and connectivity with other
transport modes and neighboring countries.

The Safety and Maintenance Standards Division is
responsible for setting safety and maintenance guide-
lines, including rail infrastructure, transport systems,
rolling stock, and personnel standards. These efforts aim

to reduce accidents and improve passenger safety.

Dr. Tayakorn Chandrangsu, Director of the Safety
and Maintenance Standards Division, elaborated on
the department’s efforts to enhance rail safety: “The
Department of Rail Transport supervises all aspects of
rail safety, including track standards and maintenance.
Developing preventive maintenance and condition-
based maintenance standards is therefore essential.”

Railway tracks bear immense loads from train
wheels, enduring high contact stress, frictional heat,
and shearing forces. Despite advancements in
manufacturing technologies that enhance rail materials’
microstructure and mechanical properties, challenges
persist. For example, decarburization layers formed
during production can compromise rail quality if left
untreated, leading to wear and rolling contact fatigue.
Therefore, proactive inspections, including removing

these layers before installation, are crucial to prevent

future issues.
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Dr. Tayakorn highlishted the collaboration with

the Rail and Modern Transport Research Group at the
National Metal and Materials Technology Center
(MTEC), NSTDA, and the State Railway of Thailand. He
noted, “This collaboration has enabled detailed
research into the mechanical properties and micro-
structures of various rail types used in Thailand,
especially in the northern region. The research team
proposed improvements to the specifications for
inspecting new, unused rails, emphasizing metallurgical
analysis to ensure safety, sustain seamless operations,
and extend the designed lifespan of the tracks.”

He added, “This research has revealed various
damage mechanisms that can affect railway tracks and
provided insights into the metallurgical properties that

may lead to premature degradation or failure. These

findings pave the way for establishing inspection
standards for new and used rails and future track
maintenance.”

Looking ahead, Dr. Tayakorn stated, “We are now
implementing these inspection and maintenance
standards for official adoption by relevant organizations.
Moreover, metallurgical analysis procedures will be
crucial in investigating rail accidents.”

The Safety and Maintenance Standards Division
Director further suggested, “We encourage the Rail and
Modern Transports Research Group to organize training
programs on rail inspection and metallurgical studies.
These initiatives would benefit involved agencies and
interested members of the public by enhancing their

knowledge.”
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Stakeholder Interview

Thailand Consumers Council

Thailand Consumers Council is a legal entity
established according to the intent of the Constitution
of the Kingdom of Thailand. It serves as an independent
body representing consumers and is empowered to
protect and uphold consumer rights in all aspects.

Saree Aongsomwang, Secretary-General of the
Office of the Thailand Consumers Council, Provides a
background on the development of helmet testing.
“Transportation and vehicle safety, encompassing
goods and services, is one of the eight consumer
protection areas overseen by the Consumer Council
since safety is a fundamental right of consumers. Despite
the Council’s commitment to consumer safety since
1979, consumers today remain vulnerable to safety
hazards in transportation, vehicle quality, and food.
Particular emphasis is placed on the high number of
fatalities resulting from motorcycle accidents. Helmets
are a crucial safety measure. Our data shows that many
students don’t wear helmets, citing cost and fear of
loss. This led to the question of whether safe helmets
must be expensive. To answer this, a helmet testing
study was conducted.”

The collaboration with MTEC originated from the
Council’s prior work with Dr. Sarawut (Lertpalangsanti)
and his team. Recognizing the testing expertise of
Mr. Setthaluth (Pangkrueng) and the MTEC research
team, a random sample of 25 helmets was selected
from the market for evaluation.

The test results have made a great positive
impact on consumer protection. Notably, we
discovered that safe helmets can be affordable. This
finding allows relevant agencies to purchase and
distribute helmets without exceeding budgetary
constraints. Also, the tests revealed that no children’s
helmets met the standards. This issue demands
immediate attention and new solutions to ensure that

children’s helmets comply with safety regulations. The

When the findings of this re-
search are disseminated, they
will benefit the public with a
significant impact

on product safety.

This will raise
manufacturers’ awareness

of the importance of quality
standards control, thereby
enabling them to export
more reliable products.

Saree Aongsomwang
Secretary-General
of the Office of the Thailand Consumers Council

s19vuUs=91U 2567
auginalulaglak:uazdaqurosna



manufacturers expressed keen interest in hearing the
test results without any objections.

Additionally, the Thai Industrial Standards
Institute (TISI) has taken measures to address sub-
standard helmets and has implemented stricter
regulations. When the findings of this research are
disseminated, they will benefit the public with a
significant impact on product safety. This will raise
manufacturers’ awareness of the importance of
quality standards control, thereby enabling them to
export more reliable products.

When asked about future collaborations, Ms. Sari
stated, “For product categories related to safety that
cannot be visually inspected and require testing, such
as electrical appliances, electric vehicles, charging
plugs, motorcycle ABS brakes, and gas-powered
vehicles, as well as online-purchased products, these
are issues that the council requests MTEC to provide
sustained support for, at least 2-3 items annually over
the next few years. This collaborative effort will

facilitate changes in consumer protection within the
country, providing consumers with access to affordable
and standardized products, enhancing products and
services, and promoting competitiveness of the
business sector. Furthermore, the Department of Land
Transport plans to enlist the aid of the council, an
independent organization, to conduct vehicle safety
inspections at checkpoints. The implementation of this
initiative will necessitate additional collaboration with
MTEC in the future.”

“Nevertheless, to ensure fairness for all
operators, the council needs to employ a scientific
random sampling method for these tests. For instance,
a diverse sample collected within a comparable
timeframe and representative of the overall
population. Such an approach requires substantial
funding. A collaborative effort between the council
and MTEC, with shared financial responsibility, would
be advantageous.” concluded Ms. Sari

®0a r B
T Eiﬂ'IDDFII'ISUE)DNvUS'Inﬂ

Thailand Consumers Council

e

Annual Report 2024

National Metal and Materials Technology Center



Stakeholder Interview

(-] -

USYN FNSWSWITUEY 91110

UTHN AVBSWTWelvd 9110 NARTOUVINLUTUA THREE
Shoes soavtlsddlnealaadndsunuu MTO %30
Made to Order lngnmsdnidusoaiazinvuinmiuag
\FoneaUdusing 4 rou ilellsseavinfiluunauazgusie
winzauiuaIsrvesl i WarnsaiuaI Lo SYeIgnam
mwﬂﬁqﬂ

AMAILAY FNTEANT NTTUNTUTEN N1

“UTENY Lﬂuﬁqiﬁﬁmﬁam%’aﬁﬁ'mﬁﬁLﬁum'ﬁéiu’al,wiju
Ao anusiogsnialagnmme wazsosnfny Faduauiueisdu

9

a

7l 3 TognuluAnwin1svinseainfiiu Stefano Bemer
Uszmedadoulssuluusemadiotng Wenduussmalne
fmnudundnseaimidadnylaginsdiviieiiving
assnauduthvansuvia iy asnumaneu Wunsadaoy
wulniSey way THREE Shoes & THREE Shoes Repair
guuin 101/1”

sheesjsiufiazndnsesvimneliianzauas
alnddmIugndnnau vEme AslianudAgyiunside
WAL AMALAYLETIN

=

THHEE

SHOEMAKER SINCE 1973

Founded in Thailand since 1973, THREE Shoes is a family legacy rooted in craftsmanship
and rich heritage. o

es a Closed Channel construction, which provides durabiliry and
ter — reflecting the highest level of craftsmanship.

{ fine craftsmanship, the collaboration berween THREE
g of visionaries. Together, we bring you foorwear where
rtisanal excellence, resulting in timeless masterpieces.

AVLQT GNSTWS

1SSUNIS

ISYN aNSWSWITUBY 9INC

“gandszaunisaiivihseailigndmud figndn
Srunulsidfenifitaméaiin Weldseavhnazianiilesvie
Fuwh ifeinhesiieglsitiedunesnIaediusiuses
Tuseaihenansiisidmminetalu uifaglamumu 3nvis
Foustugnagnindeuaznazidaviolifgulumudmeing
anfuseukusesluseariildanmslunuummen
Thhseawh udethludnsoahazlfsunssseaviniilug
wozngliaisany Jadauuwidaizuddymiiungndn
FagARgaiuuy duviige wardavinund Tasdinsainy
aenuYeITesylunsauiu”

Frevmizadufiuvesenusmiiossuineuiene
Audunalunisimuiusiusesluseasinanizyanaill
sUsuarIATisesiUAS e susaz AR Faze
nsgBuTIiRnINMInaTiuTesmiingldinntu dewa
Wigenuldanunsaldseavindunaunlegliddnduri

AAuAY Lasedn “idesnmandunudaringsd
veapsfviedadldseawniifuiusaduseswhiiamiiu
wuwanudlusseznng 13 Alawnswuiausaduld

s19vuUs=91U 2567
auginalulaglak:uazdaqurosna



Taglislosuaziduin Ssdundnuazdmieliuigndn 3
Aigndnauledeinegeaiiios soawiiifiusiuseslut
wenINAzFIeFun AV IAAuAUIBUAY SuaSuaugs
TungnA19Ie”

denufsnsvinaiaiieainanusud auaday
Na1YI

“wimuazFewihseananndma urgndid
fdsdoonadilidosiu 5@5%3’1&?@3%1'1@@ W19133FBN
LUTUAMSUSEINA 19U WUTUANENATTInaInLB UL
fe ideniraauarassadesiu ieudsi Uy
saUseinalila msvilignAiuanaulanusudrassiis
Fostiutnnsu ileairsgauiefiunnnsainaann sy
dungloulyeiiieiin AaenIUBSUIELALARIHALY
Uszdndimsanaldseavnfifiuruseslusoasinamnzyaea
annsntasiuintnuagnizaeussiinaviuuuuing
Umewhuardurildamhauemniu uenaint dwesmann
founds nsbusnanitnsuinnssuiviiuiuiduma
Junstieunlesgsianinnisgnasnideunuuld”

wenNuHUsaslus A mMTUTOUNNTIANY

LA7 AMALATEIEIENALUTITR N LALINY AUALAY
REATRERY

“friarsandruutinsnainvesauildseavindny
ludssinalnedadildannin mnazverenainlidsseadi
TinBUAFDININTANE LT INIAAIAUATUUTUAGUTS T
dudusoainuagidndiuiinnnirsesdindsdny S
wusuAfitidhignseudesiusesiinuds Tudowsiiute-
ﬂﬁuﬁﬁﬁmﬁ’uLﬁuLma@jué’ﬁqﬁwizLﬁuﬁu”n,a%m”

dnsuanuuilelueunantiy Auaes we

“U3emaule 2 Fes Feausnfe eerududmiudn
flusoai esinseasiiduiiunds Welduvuiiy
nsuifosdofugounsBaingaslaifidnyilidauldll
fila msfngsiuauuenainazdesfusearinduuds &
inﬁmuﬁm%’umimﬁsuﬁuiauﬁmﬁwam GRAERTY
Aoudsguiofisutiunishnusuensfitusoasi’

“nidoseiiuliinesndmivrhsoaviung osn
Uszindlvedsliflasudndnlusesindrainuszinaiy
yndumadfienmgfivhezdausnsietldluouen”

w910:Esu
N1SoVINIUI9INDIANA
udgﬂﬁﬁﬁﬁﬁﬁﬁoi";a
219gvllBau
nisilKanAKuuauls
LUSUQUDVISIIVADVI
udanssy tv‘v"aasf'loqouw
Auandivlunaia

Tugrsgavngvaamsdunival auaualalivoiaus
wusifuusglosdnonisaiunissaudui

“nrsAiuaunruIndauiisnelann (Ussiduy
Azwuuls 4.5 10y 5) 0g14lsAf MnduAEIsaLETY
J9d8uiugIu WosesunIsnanurusaslusauinny
psimesNeiunTulueuAn SIutsandunulauNTy
a < ) & 9
anfiaziludselevdunn

Annual Report 2024

National Metal and Materials Technology Center



Stakeholder Interview

Sitthipornpanich Co., Ltd.

Sitthipornpanich Co., Ltd., the name behind the
THREE Shoes brand, is a proud Thai maker specializing
in Italian-style made-to-order (MTO) leather footwear.
Every pair is meticulously crafted to fit the customer’s
foot and perfectly reflect their preferences.

“My erandfather started this business, my father
continued it, and now | represent the third generation,”
shared Kongdet Sitthisuporn, the company’s director.
“] studied shoemaking at Stefano Bemer in ltaly,
earning certification before returning to Thailand.
Combining traditional techniques with modern design,
we now offer leather court shoes in department stores
like Siam Paragon, Central Chidlom, Emporium, and at
our boutique, THREE Shoes & THREE Shoe Repair, on
Sukhumvit 101/1.”

Guided by a passion for blending style with
comfort, the company strongly emphasizes research
and development. Kongdet addressed:

“From my experience with customers, | noticed
many struggles with arch-related issues, leading to

discomfort or pain when wearing shoes. Initially, we tried

Although I studied
shoemaking in Italy,
attracting customers
with purchasing power
proved challenging.
Innovation was the key to
setting our brand apart.

Kongdet Sitthisuporn
Director
Sitthipornpanich Co., Ltd.

using commercially available latex insoles, but they
lacked durability and were either compressed or
deformed underweight. Some customers brought
orthopedic insoles, but the shoes often appeared bulky
and unattractive. This sparked the idea of designing
insoles tailored to customers with flat, high, or normal
arches—while preserving the aesthetic appeal of our
footwear.”

This determination to innovate resulted in a
collaboration with MTEC to develop customized
insoles that distribute body weight evenly, ensuring
long-lasting comfort.

“I have high arches and wore these MTEC-
developed insoles myself during a 13-kilometer hike.
The results? No pain or discomfort. Encouraged by this,
we introduced them to customers, who appreciated
the improved comfort and subtle height enhance-
ment.”

In pioneering marketing and expanding horizons,
Kongdet remarked:

“Although | studied shoemaking in Italy,
attracting customers with purchasing power proved
challenging. If we set our prices high, customers might
opt for international brands instead, such as those of
established Italian brands. Gaining their confidence
depends on our ability to innovate and differentiate
ourselves. We collaborate with influencers and
showcase tangible benefits, such as how our insoles
distribute pressure evenly across the foot. Additionally,
patenting the technology we developed with MTEC
helps protect our uniqueness and prevents imitation.”

Beyond insoles for court shoes, the company
has expanded into sandals, expanding its market
segment:

“If we consider market share, court shoes
account for a smaller segment in Thailand. Expanding

into other categories, like sandals—which dominate
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the market—makes strategic sense. Imported brands
often fall short on comfort due to stiff soles, and we
aim to address this gap using our MTEC innovation.”

For potential future cooperation, Kongdet
outlined two critical areas of development:

1. Anti-Slip Rubber Soles

“Leather soles provide minimal grip on smooth
surfaces like tiles or marble. We’re working on anti-slip
rubber soles to improve safety and offer a cost-
effective alternative to full leather sole replacements.”

2. Cork Soles for Sandals

“Cork soles are currently imported from China.

If MTEC can develop local expertise, it would open up

exciting possibilities for future products.”

Kongdet wraps up the conversation by reflecting
on his recent collaboration with MTEC:

“This partnership has been advantageous. I'd
give it a 4.5 out of 5. If one thing could improve, it would
be enhancing production capabilities to meet growing

demands and lowering costs. That would open up even

more possibilities and benefit us for the future.”
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Stakeholder Interview

The Aluminum Industry Club

The Thai Aluminium Industry Club represents
the the first of six targeted industries, identified by
the European Union’s Carbon Border Adjustment
Mechanism (CBAM), to participate in Thailand’s
environmental database initiative. This project centers
on reporting greenhouse gas emissions to align with
CBAM, which imposes import tariffs on high-
carbon-emission goods. The six targeted industries
include cement, electricity, fertilizers, iron and steel,
hydrogen, and aluminium. Under this CBAM
mechanism, operators are required to report import
volumes and carbon emissions, necessitating changes
in production processes and business models to meet
the standards.

Eleven factories within the Aluminium Industry
Club have expressed interest in joining this initiative to
prepare for CBAM compliance. These factories
represent the billet casting, extrusion profiles, and
aluminium coil sheet manufacturing sectors.

Khun Athipat Kuvinichkul, Chairman of the
Aluminium Industry Club and a representative of
Muangthong Aluminium Industry Co., Ltd., mentioned
that, “the Aluminium Industry Club recognizes this
opportunity and aims to adapt, enabling our
members to comply with the measures. We
approached MTEC as the first public agency for
guidance. During Dr. Julathep Kajornchaiyakul’s tenure
as Director, we initiated consultations and collaborated
on developing an environmental database. With
MTEC’s expertise, the Technology and Informatics
Institute for Sustainability (TIIS) team has supported
our group in compiling product-specific data that
complies with CBAM. This has helped our members
adapt effectively, particularly those with international
clients in Europe.”

Khun Akharin Patranon, Vice Chairman of the

Aluminium Industry Group at Nikkei Siam Aluminium

Early adaptation provides
a significant advantage
because it helps improve
our production processes.
This endeavor also sets

a national benchmark for
the Carbon Border
Adjustment Mechanism
(CBAM) value in the
aluminium industry,
which supports trade
negotiations and enhances
our competitiveness:

Khun Athipat Kuvinichkul
Chairman
of the Thai Aluminium Industry Club

Ltd., added, “Our members anticipate that MTEC will
provide support during this transitional phase by
collaboratively developing comprehensive data-
bases that integrate customer data with company
information. This initiative has enabled our members
to better understand their carbon footprints and
explore sustainable materials and alternative raw
material sources to reduce emissions.”

Khun Wanchai Chongchitnan, Vice Chairman of
Cap Global Aluminium Ltd., praised the collaboration
as efficient and seamless. He emphasized, “The MTEC
team demonstrated high levels of professionalism and

expertise, which are crucial for a project involving
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multiple companies and intricate processes such as
data collection, preliminary analysis, and inter-company
communications. Ensuring data accuracy and timely
management is paramount for our success.”

He suggested several enhancements: “Maintain-
ing clear and consistent communication throughout
the process and addressing challenges collaboratively
would enhance transparency. Any delays in finalizing
fisures should be resolved promptly while maintaining
strict confidentiality. Furthermore, expanding the
team’s capabilities would facilitate support for a wide
range of industries in the future. Overall, MTEC has
successfully fulfilled responsibilities within agreed-upon

framework.”

Some member have expressed a need for
continued support from MTEC Khun Pramot Hansakul,
Vice Chairman of Varopakorn Public Co., Ltd. and Sec-
retary of the Aluminium Industry Club, emphasized
that while members have received valuable data from
MTEC, effectively implementing this data presents a
significant challenge. He suggested that workshops or
scenario-based training programs would be highly
beneficial in building member confidence and facilitating
the effective application of this crucial information.”

He also noted, “The Aluminium Industry Club’s
proactive approach not only enables our members to
guide other industries but also equips them for the
mandatory/post-transitional phase of CBAM. Future
expansions of this initiative may include incorporating
critical sectors such as die casting and aluminium alloy

ingot production.”
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Outcome-focused Collaboration
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LCT Pathway & Plastic Pollution

Jitti Mungkalasici

National Metal snd Material Technology Centre
National Science and Technology Development Agency
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jittim@mecr

UN@®

environment
programme:

What is a Life-Cycle Approach and how is
it applied to address plastic pollution?

Uoreng Mit3] Ganls - Life Cycl ntiative
Industry & Ecoromy Divsion - UN Environment Programme

udunueeulal “Life Cycle Approach to Plastic Pollution Management”
Fuil 17 nsngren 2567
The online seminar title “Life Cycle Approach to Plastic Pollution Management”
on July 17, 2024

Annual Report 2024

National Metal and Materials Technology Center



MTEC, in collaboration with the United Nations Environment
Programme (UNEP), supports the Development of Legally
Binding International Measures on Plastic Pollution,
including the Marine Environment

Plastic is now commonly used and is a significant
part of many people’s everyday lives, making “plastic
waste” one of the most urgent environmental
challenges globally. According to the United Nations
Environment Programme (UNEP), plastic waste
constitutes up to 85% of marine waste. Therefore,
marine waste has been raised as an international
agenda to increase awareness and action on managing
this environmental threat.

Recognizing the importance of this issue, MTEC
nominated two researchers namely, Dr. Nudjarin
Ramungul, Research Specialist of the Environment
Research Group, and Dr. Jitti Mungkalasiri, Head of the
Life Cycle Inventory and Data Applications for
Sustainability and Trade Research Team at the
Technology and Informatics Institute for Sustainability
(TIIS), both were invited by the Pollution Control
Department, Ministry of Natural Resources and
Environment, to join the Thai delegation at the
Intergovernmental Negotiating Committee to develop
an international legally binding instrument on plastic
pollution, including in the marine environment: INC.
MTEC has been actively involved since the third session
(INC-3) and will continue supporting the fifth session
(INC-5) in 2024, providing technical expertise and
academic insights to shape Thailand’s policies and
negotiations.

Through this continuous collaboration between
MTEC and international organizations, as well as
government and private sector agencies in the country,
MTEC, led by Dr. Jitti Mungkalasiri, initiated a

partnership with UNEP, led by Dr. Lloreng Mila i Canals,
Head of the Secretariat — Life Cycle Initiative jointly
organized the online seminar “Life Cycle Approach to
Plastic Pollution Management” on 17 July 2024. This
seminar outlined Life Cycle Assessment (LCA), practical
applications of LCA principles, and best practices across
various levels. The event aimed to equip policymakers
from government agencies and private sector
stakeholders with the knowledge and tools to manage
plastic waste effectively, aligning with future
international treaties, particularly legally binding
measures on plastic and marine pollution. The seminar
was well-received by participants, including private
sector representatives, researchers, faculty from various
universities, and personnel from government agencies
such as the Ministry of Natural Resources and
Environment, the Pollution Control Department, and
the Office of the National Economic and Social
Development Council, as well as experts from
international organizations with relevant roles and
missions.

Following the aforementioned seminar, MTEC
and UNEP organized additional activities targeting key
groups to generate a direct impact within the public
and private sectors by invited representatives from
various agencies, including the Department of Climate
Change and Environment, the Office of Natural
Resources and Environmental Policy and Planning, the
Federation of Thai Industries, the Thai-SCP Network,
the Pollution Control Department, SCG Chemicals
Public Company Limited, and PTT Global Chemical
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ULEIU “Dialogue on Life Cycle Approach to Addressing Plastic Pollution”
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(The seminar titled “Dialogue on Life Cycle Approach to Addressing Plastic Pollution.”
on September 17, 2024, at The Sukosol Hotel in Bangkok.)

Public Company Limited, to participate in the seminar
titled “Dialogue on Life Cycle Approach to Addressing
Plastic Pollution”, at The Sukosol Hotel in Bangkok.
This dialogue allowed stakeholders to exchange views
on “Options for Strengthening the Use of LCA in Thai
Policy” and discuss the “Life-Cycle Approach,
Government Policy Framework, Science, Technology,
Innovation (STI) Solutions for Plastic Pollution, Private
Sector Perspectives, Avoiding Regrettable Substitutions
with an LCA Tool: USEtox” The outcomes of this

collaborative event reflect an enhanced understanding
among government and private sector agencies regarding
their roles and responsibilities in addressing plastic and
marine pollution. This shared understanding will serve
as a foundation for promoting sustainable practices.
Future discussions will aim to expand the scope of
collaboration, focusing on national and regional

initiatives, especially within ASEAN.
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(MTEC’s visit Nanjing Forestry University on May 2024)
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Enhancing Thailand’s Competitiveness in Economic Wood
Product Industry through China-Thailand Collaboration on
Technology Transfer and Innovation in Eco-Friendly
Construction Materials

Background

In the recent year, the National Metal and
Materials Technology Center (MTEC), under the leader-
ship of Associate Professor Dr. Toemsak Srikhirin,
Executive Director, has established the Sustainable
Wood Engineering Research Team and the strategic
theme of Economic Wood, particulary “Bamboo.” This
initiative aims to advance Thailand’s high-value wood
industries within the framework of Bio-Circular-Green
(BCG) Economy Model and NSTDA’s sustainable
development goals. This strategic theme leverages the
practical application of existing material technologies
to catalyze widespread positive impact, reinforcing
MTEC’s role as a “Technical Arm” that bridges

technology with stakeholders across all sectors.

Unlocking Eco-Potential through
China-Thailand Technological Exchange

With rapid technological advancement, MTEC
recognizes that relying solely on fundamental research
to meet the evolving needs of stakeholders may not
be timely or yield the maximum benefit. Therefore,
Technology Localization—acquiring advanced foreign
technologies and machinery, especially from leading
developing countries, adapting and innovating to suit
Thailand’s needs—has been chosen to be a key strat-
egy. This approach enables Thai companies and
end-users to utilize these technologies effectively.
Supported by strong partnerships between Thai and
Chinese partners, MTEC established a connection with

the College of Materials Science and Engineering,
Nanjing Forestry University (NJFU), and following
MTEC’s visit to NJFU in May 2024, both sides pledged
their commitment to fostering knowledge exchange
and technological advancements in bamboo processing
technology. This collaboration marks a milestone for

both countries as we explore new areas of cooperation.

Kick-off of Joint Research Initiatives

In September 2024, MTEC and NJFU formalized
their partnership with a Memorandum of Understanding
on research and development cooperation. This MOU
focuses on the “Transfer of Innovative Bamboo-Based
Construction Material Technology to Reduce
Environmental Impact.” The event was honored by
the presence of Mr. Ma Minggeng, Counselor (Science
and Technology) from the Chinese Embassy in
Thailand, Dr. Pasupha Chinvarasopak, Minister-
Counsellor (Science and Technology) at the Royal Thai
Embassy in Beijing, and Dr. Wannipa Koodsela, Assistant
Deputy Director / Chinese Coordinator from Program
Management Unit on Area Based Development
(PMU-A). This MoU marks the formal start of
Thailand-China cooperation in this field.

The initial phase of this partnership entails
collaborating with Thailand’s local partners skilled in
system development, product design, and piloting new
knowledge and tools, in conjunction with Chinese
experts. MTEC is fully supported by local partners, such

as provincial farmers’ councils and universities,
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ensuring that acquired knowledge can be effectively
applied locally. Our next step includes establishing a
joint laboratory on high-value utilization of bamboo
resources and other potential resources as alternative
materials, aiming to promote sustainability in both
countries’ industries.

This partnership serves as a significant milestone
in fostering shared benefits, enhancing technological
innovation, promoting sustainable development, and
opening new opportunities for stakeholders in both
countries. Through this collaboration, MTEC continues
to lead Thailand toward a more resilient future in the

economic wood product industry.
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MTEC International Collaboration

(@) Oversea partners: #;{‘ Agreements and MoUs:
o,"

5 partners (from 4 countries) w2 | 8 contracts

7

>< -, Australia (1 partner, 2 contracts)
* . e The Commonwealth Scientific and Industrial Research Organisation (CSIRO)

Japan (2 partners, 2 contracts)

u e Okayama University (OU)

e Nagaoka University of Technology (NUT)

* P.R.China (1 partner, 1 contract)
e Nanjing Forestry University (NJFU)

United Nations (1 partner, 3 contracts)
e United Nations Industrial Development Organization (UNIDQ)
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MTEC National Collaboration
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Domestic partners

5 organizations
University: 4
Government agency: 1

Rajamangala University of
Technology Thanyaburi

Medical Innovations Development Center
(MIND CENTER), Faculty of Medicine,
Ramathibodi Hospital, Mahidol University

Thammasat University
Rajavithi Hospital
The Faculty of Dentistry,

Chulalongkern University
Agreements and MolJs

Agreements and MoUs
4 yunnuaanav
4 MoUs
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savlas=auurus1a (International awards)

¥951998

Award name

%esﬁﬁsﬂﬁaﬂaﬁ
Awarding body

%'awa\ﬂu
Work title

A vo o
YIFIUINNIA
Recipient name

1 Silver Medal

2 FIRI Award for
the Best Invention

The 49" International Exhibition
of Inventions in Geneva
by the International Federation
of Inventory Associations (IFIA),
Switzerland

The 49" International Exhibition
of Inventions in Geneva
by The 1* Institute Inventors
and Researchers in |.R.IRAN

savldas:=aus1a (National awards)

= o
VaINNA

Award name

%aﬁﬂﬁiqﬁa/nﬁ
Awarding body

Customizable 3D-Printed
Soft Materials for
Advanced Medical Uses

Customizable 3D-Printed
Soft Materials for
Advanced Medical Uses

%EJNE!\?'I‘L!
Work title

52005 wAYh
ARss A3aTan
UINAT 1W519158
UszAns Sauasdana
fans AsusAa

5203 uailuf
AR5 ARETER
USNAS 1W519158
UszAns Sauasdana
fans Asuspa

A v o
VIRIUINNA
Recipient name

TRV ULLAA
Oral Presentation:
Industrial Application
and Solution @ 2566)

1978509 YULLAA
Oral Presentation:
Structure and Property

3197AT0IYULLAA
Oral Presentation:
Industrial Application
and Solution @ 2566)

The 14" Thailand
Metallurgy Conference

The 14" Thailand
Metallurgy Conference

The 14" Thailand
Metallurgy Conference

Case Studies of Rail Damaged
in the North Railways Line
of Thailand

Influence of Heat-treated
Microstructures on Intergranular
Cracking and Fatigue Mechanisms

Analysis of Perforated 304L Pipe
used in a Food Production Line
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Award name

POSCO-THAINOX
METALLURGY AWARD
COMPETITION

sEaUUSy uazUsyaten :

S199R509VULLAA
Oral Presentation

Gold Prize,
in recognition of
creative efforts to invent

Gold medal,
International Special Prize,

in recognition of outstanding

achievement to invent

s19%a3nemansazvalulad

Uszant 2566

NRCT Honorable Mention
Award

eiagiuns Usednd 2567

d121 dnudaniay

FodloisneTa/ai
Awarding body

The 14" Thailand
Metallurgy Conference

nuiulinuszhvg 2567
(Thailand Inventors Day
2024)

nuiutinUsehvg 2567
(Thailand Inventors Day
2024)

yalslnisivenisdaasu
Ingraansuszinalne

The 49" International
Exhibition of Inventions
Geneva by The 1* Institute
Inventors and Researchers
in l.R.IRAN

aunantnuanazany
wisUsewndlng

%awamu
Work title

nsUsziiuauauUn
malangInguasmana
' 3 Y Yy a g @ ¢
vawiawmanndlSatiuguasamand
Bazduildauluwivyaang

AT5UBUIUATSUBU : ATSUBUNTUAD
mnmmmﬁaﬁaﬁm%’ugm%’u
asvaulaoanlyn
w“u'aaﬂmsmﬁﬂuuﬂmamwgﬁmmﬂ
(Carbon-CATCH (Carbon catch
carbon: porous carbon from
wastes for CO, absorption to
reduce climate change))

AT5UBUIUATITUBY : ATSUBUNTUA?
mnmmmﬁaﬁaﬁ’m%’u@m%’u
asvaulaoanlyn
vﬁaaﬂﬂ’nsmﬁ'auuﬂammwgﬁmmﬁ
(Carbon-CATCH (Carbon catch
carbon: porous carbon from
wastes for CO2 absorption to
reduce climate change))
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YugUlavens Audmaluladlavzuas
Tanuier1R (Dama) dne.

Customizable 3D-Printed
Soft Materials for
Advanced Medical Uses
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