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Message from Chairman
MTEC Executive Board

Fiscal year 2016 marks the 30th anniversary of MTEC. MTEC is rather
established and recognized by the society due to its many well-received
research works. The new young energetic executives have added vibrant
cutting edge to the works. The Board members provide guidance and
encourage a proactive mindset to MTEC executives, researchers and
personnel of MTEC. Incorporating proactive approach in business operation
is carried out by identifying target groups and helping them solve their
research problems; working more with strategic partners from governmental
and private sectors; utilizing technical services as a channel to learn about
our clients’ research needs; and providing consultancy services to help
business increase their productivity. The new approach has resulted in
commercialization of our many forms of research works. These works also
responded to the policy of the Thai government in promoting science and
technology to add value to products, to improve the quality of people’s life
and to drive economic and social prosperity. Besides, MTEC’s works have
also been internationally recognized.

On behalf of the Board, | would like to express my appreciation and
thanks to all the employees for their integrity, their teamwork and,
above all, their commitment to continuously deliver superior works which
are solid proof that science and technology play a vital role in sustainable

development of the country.

Dr. Damri Sukhotanang
Chairman of MTEC Executive Board
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Message from Executive Director

National Metal and Materials Technology Center

Established on September 16, 1986, MTEC has reached a major milestone:
our 30th anniversary. Throughout the course of 3 decades, MTEC has delivered
numerous research works to the country as a result of years of rigorous research
and development and engineering. The many forms of research works include
knowledge which plays an important role in increasing production efficiency in
industrial sector, capacity building for materials selection and prototyping for public
and commercial uses. | would like to convey my sincere gratitude to the executives
and employees for their dedication and commitment to continuously deliver research
works beneficial for the country.

Fiscal year 2016 marks one year under the administration of MTEC’s new
executives. We have identified critical activities initiated by former executives that
needed to continue during all phases of the transition period and assured they
continued successfully. We have also added value and further enhanced existing
research and strategic plans with recognized potential. This has been successfully
carried out through collaborative efforts from both our employees and our strategic
alliances as demonstrated in this Annual Report. The knowledge and research works
accomplished in fiscal year 2016 will build the knowledge base in ways that will
directly advance future works.

In 2016, through intensive brainstorming sessions, MTEC has created strategic
direction to set science, technology and innovation as major propelling forces of
development of the country in response to the expectations from the society.
In line with the national agenda, mission-driven themes from industrial, service,
agricultural, community and environmental sectors have been carefully selected
and pursued. Capacity building in research and research management are emphasized
in order to create linkage between basic research, applied research, engineering work
and analytical testing. The relevance of research to the country’s needs and the
academic excellence are driving forces toward our pivotal goal of delivering works
which solve real-world problems contributing to raising the country’s competitiveness

and well-being as well as significantly create economic and social impacts.

Dr. Julathep Kajornchaiyakul
MTEC Executive Director
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Executive Summary

As a national solution provider specialized in material technologies and related engineering, the National
Metal and Materials Technology Center (MTEC) carries out innovative research & development in collaboration
with its allies and performs technology transfer, human resource development and infrastructure development,
in order to enhance the competitiveness of Thai business & industrial sectors as well as the quality of life
of Thai people.

During the fiscal year 2016, MTEC’s main outputs can be summarized as follows:

‘ Outputs in research & development and technology transfer

MTEC conducted a total of 438 research, development and engineering projects which can be
classified as follows:

- 149 new projects
. 289 continuing projects
. 127 completed projects

MTEC published 112 articles in international peer-reviewed journals listed in the Science Citation Index

Expanded (SCIE), 69 of which were published in journals carrying impact factors of 2 and above. The average
journal impact factor also increased relative to that of the previous years.
MTEC also submitted the following

. 88 intellectual property claims, including 66 patent applications
.14 prototypes with commercial/public utilization

. 101 output items that were successfully implemented by 113 communities/business operators

‘ Outputs in science and technology infrastructure development
As for S&T infrastructure development, MTEC has accomplished the following:

« Performed over 21,850 items of materials testing and analysis to support in-house research and
services to outside organizations and general public

« Published 11 online articles

« Published & issues of quarterly Material Technology magazines.

Fiscal year 2016
MTEC was granted a 795 million-baht budget for

fiscal year 2016 and utilized a total of T17 million baht,
which is equal to 90% of its budget plan.

57907111/531771“&559
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------------------- @ MTEC's key research, development, and engineering outputs include:

« Cylindrical-shape Hot-air Drying Machine for Oil Palm Fruits

« Safety-enhanced Ambulance Cabin

« High-quality Biodiesel for Higher Blend with Diesel by Thailand-Japan Innovation

« Corrosion-risk Assessment Software for Oil Refinery System

» Potential Uses of Lignite Ashes

« Quality Enhancement of Thai Rubber Products by Establishing Quality Standards

« Personalized Shoes for Monks with Diabetes

« Delivering Fresh and Healthy Food Products through Advanced Polymer Technology
« MTEC’s Multi-dimensional Activities in Environmental Management

@ Outputs in human resource development and awareness-raising
MTEC sponsored a total of 53 master’s, doctoral, and postdoctoral scholarships through various programs,
as follows:
« Thailand Graduate Institute of Science and Technology (TGIST) : 24 scholarships
« NSTDA University Industry Research Collaboration (NUI-RC) : 6 scholarships
« Young Scientist and Technologist Programme (YSTP) : 14 scholarships
« Postdoctoral Fellowship Program : 7 scholarships
« Visiting Senior Researcher Program : 2 scholarships

Moreover, MTEC also organized training for industrial operators, including 24 public & 19 group training
courses attended by 1,597 participants from 618 organizations.

Raising science & technology awareness was achieved through MTEC’s contribution in various events,
including the National Science and Technology Fair, Thailand’s Children University Project, Children’s
Day’s activities, and Robot Design Contest both in Thailand and abroad.

MTEC’s personnel :
MTEC’s personnel comprises of 520 employees,

with 332 persons in the research & development section.

Fiscal revenue 2016 !
During fiscal year 2016, a combined income from research grants, !
contract and joint research, research outputs and know-hows
amounted to 103.5 million baht, which is 17.6% beyond the
target of 88 million baht.

________________________-~

MTEC was able to generate a combined economic and social impact

value of 9,830 million baht, equivalent to 14.84 times of its operational !
expenses.
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MTEC Executive Board

Us:saunssuns (Chairman of MTEC Executive Board)
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Mr. Damri Sukhotanang
Former Permanent Secretary of the Ministry of Industry
Expertise : Manufacturing industry

soouUs:suNssUNS (Vice Chairman of MTEC Executive Board)

WLNIANG NBBTIUANG (13 n.A. 2558-26 &.0. 2559)
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Mr. Thaweesak Koanantakool (Oct 13, 2015-Aug 26, 2016)
President of NSTDA

Expertise : Digital communications software, Electronic design,

Information security, ICT laws

WIHTIA AILAAITNG (27 A, 2559-12 a.n. 2560)
B8NS @MY, .
AT : TEUUUTIIAMAT, MTUTIaly,
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Dr. Narong Sirilertworakul (Aug 27, 2016-Oct 12, 2017)
President of NSTDA

Expertise : Quality management system, General management,
Production and engineering management
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NSSUNISUSKIS (Board Member)
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Professor Emeritus Dr. Charan Mahatumarat
Professor Emeritus in Plastic Surgery, Faculty of Medicine, Chulalongkorn University
Expertise : Plastic reconstructive and aesthetic plastic surgery
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Mr. Boonharn Ou-Udomying
Vice Chairman, Rubber-based Industry Club, The Federation of Thai Industries
Expertise : Production of rubber products and environment
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Mr. Prinya Sainamthip
Managing Director, The Siam Refractories Industry Co., Ltd.
Expertise : Ceramic science & engineering, General management
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Mr. Veerachai Chaochankit
Managing Director of Thonburi Phanich Group, Independent Committee of PCSGH
Expertise : Production and engineering management, Automotive industry and automotive parts
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MTEC Executive Board

NSSUNISUSKOS (Board Member)
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Mr. Santi Maensiri
Dean, Institute of Science, Suranaree University of Technology
Expertise : Nanomaterials
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MR. PASU LOHARJUN
Director, General Department of Industrial Promotion, Ministry of Industry
Expertise : Development strategy
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Mrs. Pattama Teanravisitsagool
Depury Secretary-General, Office of the National Economic and Social Development Board
Expertise : Analyzing and forecasting economic situations and prospects, Strategic planning
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Mr. Anan Kaewkumnoed
Director of Economic Sector Budget Preparation Office 2
Expertise : Counseling of the preparation for budget planning and analysing the suitability
of the action plan and budgeting plan
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FerwnenisaudrnuiudaiumaluladUinsaiuazian (PETROMAT)
ATINTEINGY : NMSANAUNANIY, NF2UIUNISWEN, NMSLSIURATEN

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

Executive Vice President, Research and Technology Institute, PTT Public Company Limited
Expertise : Management of large petrochemical companies in business and technology aspects
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(Board Member and Secretary)
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Mr. Julathep Kajornchaiyakul
Executive Director, MTEC
Expertise : 1) Design and manufacturing technology 2) Product design and development
3) Research management

NSSUNSUAWEIYIAT NS
(Board Member and Assistant Secretary)

19913 sUYyanUR
seasnuensaudnaluladlaveuway Tanuiua
Audenvny : 1) maduasgikaynmananianiisledidnyinlfasnsih 3
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Mrs. Aree Thanaboonsombut
Deputy Executive Director, MTEC
Expertise : 1) Synthesis and production of lead-free piezoelectric materials
2) Standardization for trace elemental analysis of hazardous substances in materials
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Executive Management Team

Wengua1 Usznng :
FOEB MG
(Fatuayunsideuazinm) |
Mr. Kritsada Prapakorn :

Deputy Executive Director
(Research and Development Support) :
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Mr. Julathep Kajornchaiyakul

Executive Director
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Ms. Siriwan Tantawechkij

Deputy Executive Director :
(Organizational Management) :
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Deputy Executive Director
- (Research and Development)
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Goals
and Operational Guidelines

Vision

The National Metal and Materials Technology Center is an effective ‘solution provider’ in the fields
related to materials science and engineering through research and development and innovation creation
with strategic partners.

Mission
To create and enhance capabilities in materials technology of both governmental and private sectors
through RD&E, technology transfer, infrastructure and human resource development in order to raise the

competitiveness of Thailand’s industries and improve the quality of life of its citizen.
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History

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

In 1991, MTEC became a member of the National Science and Technology Development Agency (NSTDA),

Ministry of Science and Technology.

Operation Guideline

For the first 20 years, MTEC’s main roles were to provide funding support to metal and materials research
of the country, to build capabilities of research personnel at their early careers and to support the initiation
of infrastructure development.

In 2005, in order to be in line with NSTDA vision, MTEC adjusted its operational strategy towards
a program-based and integrative operation among the other three national centers under NSTDA, i.e. BIOTEC,
NECTEC, NANOTEC and TMC (Technology Management Center), in order to reach out to other research

organizations, universities and private sector.

NSTDA’s Fifth Strategic Plan (2012-2016)
MTEC’s strategic plan coincides with that of NSTDA’s which is prescribed by the Science and Technology

Development Board in order to develop scientific and technological capabilities of the country accordingly.

MTEC Operational Strategy 2012-2016

MTEC has operated under the guidance of NSTDA core missions and has worked extensively with our
strategic alliances. The next chapter of our business operation will be to create and deliver our well-received
and beneficial works to the target users to create economic and social impacts. As a materials research center,
MTEC commits strongly to developing its capability in materials science and technology in response to the
changing world.

In 2016, through intensive brainstorming sessions, MTEC has created strategic direction to set science,
technology and innovation as major propelling forces of development of the country in response to the
expectations from the society. In line with the national agenda, we have carefully selected and persued
mission-driven themes from industrial sectors and various agricultural and environmental communities.
Capacity building in research and research management are emphasized in order to create linkage between
basic research, applied research, engineering work and analytical testing services. The relevance of research
to the country’s needs and the academic excellence are driving forces toward our pivotal goal of delivering
works which solve real-world problems contributing to raising the country’s competitiveness and well-being

and significantly create economic and social impacts.

Main Objectives

» To encourage the integration of MTEC’s RD&E works to address the needs of users which create
economic and social impact.

» To promote and support collaborative work with both domestic and overseas partners.

« To improve the efficient use of resources in terms of budget, personnel, equipment and spaces and

to support human resource development to ensure the employees’ successful career paths.
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Research and Development Areas of MTEC Platform Technologies

During fiscal year 2016, MTEC Platform Technology aimed to support R&D works to strengthen capabilities
in materials technology. The knowledge accumulated will be applied for product design and quality
development and process improvement. The knowledge could also be applied to different research activities
in the different research programs under strategic clusters of NSTDA and to targeted industries to enhance the

country’s competitiveness and to improve the life quality of the people.
Platform Technology consists of 2 main programs:

1. Platform Technology for Computer-Aided Design, Engineering and Manufacturing
This program emphasizes the development of computer-aided design and computer-aided
engineering software ( CAD/CAE) based on advanced algorithms and numerical methods. The software is
adapted for use in several applications such as medical rapid prototyping, mold design for industrial parts
and automotive industries, structural design and analysis and production process and product design and
development.
2. Platform Technology for Materials Design and Production
This program emphasizes research and development in order to build knowledge capital on design,
selection and synthesis of materials in various manufacturing conditions. The knowledge will be used for
developing and selecting of new materials, creating opportunity for new product development, improving
product properties, improving manufacturing process and improving manufacturing efficiency. These attributes
will subsequently lead to obtaining products with desired properties, reducing cost and shortening of production

time while energy and environmental sustainability is maintained.

Contract Research, Collaborative Research, Consultancy Services,

Technology Transfer and Technical Services

MTEC recognizes the importance of translation of knowledge and research findings into social benefits
and commercial uses. MTEC believes science and technology play pivotal roles toward sustainable development
of the country. We encourage and support R&D collaboration with both governmental and private sectors
through a wide range of contract research, collaborative research, consultancy services and technical training.
Technology Licensing Office (TLO) enables technology transfer to industrial sector in order to transform
innovation into real-world applications.

The mission of Technical Service Section is to provide analytical testing, technical information and
troubleshooting in the manufacturing processes of industrial sectors, universities and governmental institutes
to raise the competitiveness of the country’s manufacturing sector. Our 30 analytical testing labs are staffed
by experienced scientists and technicians whose expertise are in analytical techniques related to problem-solving
of materials, products and processes. Many of these labs offer unique analytical laboratory techniques,
sophisticated instrumentation and testing methods which are in accordance with international standards.

The in-house analytical methods are also developed to meet customer’s requirements.
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Highlights




MTEC Roadmap 201%7-2021

Conceptual Development

Expectation & Technology Trends s—

News Headlines in 2025

Robots have entered our
homes for personal use.

Sensory devices guide our
everyday lives.

Mobile financial transactions

are now in crypto-currencies.

There are 6 million
autonomous cars in Europe
and North America.

Big data has entered the
Zettabyte era.

3D printing is commonplace.
4D printing is gaining
mainstream acceptance.

High Speed Rail to connect
from China to Europe.

Summer Sale: Low-cost

holidays in space.
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Customer insight,
Market drivers

Products, Services

Technologies,
Capabilities

Skills,
Partnerships,
Programmers

Capability, Capacity & Stakeholders

MTEC Roadmap

Generic Design For A Product-Technology Roadmap

? ? Purpose

Delivery

Resources

> Time
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MTEC Roadmap 201%7-2021

Throughout the course of 30 years, MTEC has accumulated a great deal of knowledge and has

continuously delivered research works beneficial to the country. The next chapter of our business
operation will be to create and deliver our well-received and beneficial works, resulting from our
academic excellence, to the target users. This is coupled with the creation of meaningful innovation

with significant economic impact to the country.

To gauge future direction, MTEC personnel has developed a Technology Roadmap 2017-2021
which defines technology pathways and answers the needs of relevant stakeholders. The Technology
Roadmap is an outcome of series of intensive brainstorming sessions which gathered experts in

different fields of materials science and technology.
Role, framework and activities are defined as follows:

Role: MTEC is a “Solution Provider” in 2 main areas:
1. Sustainable Materials Solutions

2. Digital Engineering Solutions

Framework: The Technology Roadmap are based on:
1. Expectation and needs in both national and international contexts
2. Utilization of expertise from both MTEC personnel and our strategic alliances

3. Creation of Technology Roadmap as an operational guideline over the next 5 years (2017-2021)

1075277 2559
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Activities:

MTEC has organized at least 6 brainstorming sessions attended by executives, principal researchers

and relevant personnel from March-October 2016.

Five Mission-driven Themes are identified after the role and framework are defined:

1. Materials and Machinery for Sustainable Agriculture (Food) emphasizes on enhancing the overall
efficiency and effectiveness of production and maintaining the quality of fresh fruits and vegetables.

2. Materials and Machinery for Sustainable Agriculture (Non-Food) emphasizes on developing
and utilizing innovation to enhance the efficiency and sustainability of Thailand’s natural rubber
production and local consumption.

3. Materials Solution for Better Living (Health & Hygiene) focuses on the needs of an aging
population in terms of food, medical and hygiene consumables for better quality of life.

4. Materials Solution for Better Living and Security (Construction) focuses on the development
of materials and management of home and living environment using computational modeling to
assist in designing and changing material properties as desired.

5. Technology for Smart Mobility emphasizes on the development of materials technology and

engineering works used for automobile which include automotive parts (structure and tires) and energy.

The development of short, mid and long term missions for the 5 mission-driven themes for

future operational guidelines are now underway.

MISSION-DRIVEN THEMES

Materials and Materials and
Machinery Machinery
for Sustainable for Sustainable

Agriculture Agriculture

(Fed) Materials Solution (Non-Food)

for Better Living

(Health & Hygiene) «* ﬁwhf .

Materials Solution ‘}.‘:' ’ . .
for Better Living ‘__ -
and Security - @

(Construction) '::;'_" - ﬁ

Technology for
Smart Mobility
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The Roles of MTEC on Supporfing Thai Industries

to Control Hazardous Substances
in Electrical and Electronic Products

Controlling hazardous substances in electrical and electronic equipment (EEE) via international market
trade directives such as WEEE/RoHS/ELV/REACH" is one of the attempts to enforce the producer to adopt
Extended Producer Responsibility (EPR), an environmental policy new to all industries doing business with
European Union. MTEC, as a national materials research organization, plays many roles in supporting
Thai industries to be aware of these directives and prepare for the new page of EEE market.

WEEE : Waste Electrical & Electronic Equipment !
RoHS : Restriction of Hazardous Substances
ELV : End of life Vehicles 5
REACH : Registration, Evaluation, Authorisation and Restriction of Chemicals

First Steps

In 2001, the Electrical and Electronics Institute and the Federation of Thai Electrical, Electronics and
Allied Industries Club suggested that MTEC became one of the players in the field of hazardous substances
control. Both parties were in the monitoring subcommittee for the effects of WEEE/RoHS on Thai industries
and made suggestions for proper policies.

RoHS/WEEE/ELV adopted the idea of EPR which was new to all parties at that time. MTEC started
the work by doing a preliminary study regarding the readiness of Thai industries to be able to comply with
these new directives. The results indicated that most of Thai industries did not have a clear view of how
these directives could affect their businesses and there were numerous misunderstandings. MTEC then
had to start at the very beginning on giving essential information to Thai EEE industries.
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Thai Industries as ONE

The years 2003-2006 was a transition and confusing period for all EEE producers in the world. The first
version of RoHS did not specify the legally acceptable limit of the amount of hazardous substances, so every
company set up its own safety margin for its products. Furthermore, there were no standard test methods
for electrical and electronic products at that time, resulting in great confusion in the industries.

During the aforementioned period, MTEC had organized several technical seminars for Thai industries.
At the 4th Ecomaterials Seminar, MTEC and three alliances along with over 130 Thai companies had agreed
to set up the Voluntary ThaiRoHS Alliance in order to have channels for all stakeholders to discuss problems
and develop practical solutions.

Development of Reliable Information

The Voluntary ThaiRoHS Alliance had agreed in the development of three major aspects:

1. Development of Test Methods : MTEC participated in the working committee to set up the IEC
(IEC 62321-WG3) standard.

2. Determination of Restrictions and Compliance : MTEC acted as a leader in the working group in
charge of developing a guideline for controlling hazardous substances.

3. Development of Testing Laboratories : MTEC set up Testing Laboratories Network as a channel to
exchange knowledge and experiences. Other related activities such as benchmarking test results and
laboratory visits would be arranged as well.

Hazardous Substance-free : A Must for EEE Products

ROHS/ELV is just the starting point of many more to come in the wave of environmental issues.
MTEC has offered knowledge of materials regarding the evaluation and control of hazardous substances
to Thai industries, encouraging the industries to take this issue as key mandate in controlling their product
quality. As of 2016, there are over 200 chemicals in the hazardous restriction list.

The Voluntary ThaiRoHS Alliance is now well prepared for any new regulations developed since
MTEC will keep its members informed and give them suggestions.

Lesson Learned

MTEC has been working with the Thai EEE industries for over 10 years regarding this issue and it is
found that the key factor in the eco-product development is the quality of human resources. Personnel
at all levels have to be equipped with environmental change awareness and must develop cooperative
mind, i.e., helping one another to prosper together as one strong entity of the country.
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Thailand Robot Design Contest

Thailand Robot Design Contest (RDC) was started when Thailand received an honor to host the

International Design Contest 2007 (IDC RoBoCon 2007) to commemorate the 120th anniversary of diplomatic
relations between Japan and Thailand. The event was jointly organized by Faculty of Engineering,

Chulalongkorn University and National Metal and Materials Technology Center (MTEQ).

IDC RoBoCon 2007 was held on August 18, 2007 as a satellite event of the National Science and
Technology Fair 2007 at Bangkok International Trade & Exhibition Center (BITEC). There were twelve
undergraduate students representing Thailand participating in that contest. The judging panel included
Assoc. Prof. Phulporn Sangbangpla and Prof. Viboon Sangveraphunsiri from Department of Mechanical

Engineering, Chulalongkorn University and Assoc. Prof. Dr. Paritud Bhandhubanyong, MTEC then-Executive Director.

Equality is the Competition’s Highlight

The important part of the IDC is that students are divided into transnational teams from various
nationalities and universities. Common challenge is assigned and equal amount of resources (budgets/ materials/
equipment) are provided to the teams. Each team is given two weeks to design and build their robot.
Workshop on robot design and construction is provided to all students. However, no prize money is given

to award winners to encourage a true collaboration.

The concept of the competition is not about institutes but about teamwork. Since no prize money is
given out and resources are equally provided, it is believed that bonding while working together and harmony
between students are encouraged, increasing the future collaboration between students, academics and staff.
The experience gained is truly beneficial to educators in robotics and mechatronics fields who are crucial

driving forces behind the strength of manufacturing and service industries of the country.
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University of Technology, King Mongkut’s University of Technology Thonburi, King Mongkut’s University of

Technology North Bangkok, King Mongkut’s Institute of Technology Ladkrabang, Thai-Nichi Institute of
Technology and Mahanakorn University of Technology.

Eight students from 7 institutes from the winning team and the 1st runner up were chosen to participate
in the IDC RoBoCon 2008 hosted by University of Sao Paulo, Brazil. After this event, Thailand was invited to
participate in the competition every year. The member institutes from US, Brazil, Morocco, Singapore, Japan,

China and Thailand voluntarily take turn to host the competition.

Workshop Milestones
Throughout the years, the RDC has undergone significant changes. The most notable ones are as follows:
Opportunity for participation extended to vocational students (2010): Mr. Khemadhat Sukhondhasingha,
Chairman of MTEC Board of Directors and Assoc.Prof.Dr. Werasak Udomkichdecha, then-Executive Director of
MTEC suggest to promote collaboration between university and vocational students. Therefore the contest

is opened up to include students from vocational schools/colleges.

Opportunity for participation extended to all undergrad students from institutes nationwide (2011):
Regional coordinating units were established at Faculty of Engineering, Prince of Songkla University
(Hat Yai campus), Faculty of Engineering, Chiangmai University and Institute of Engineering, Suranaree University
of Technology. The units organized RDC at the regional level. The regional competition adopts the format and
criterias of the RDC in order to find regional talents to participate in the national competition.

In 2016, Thailand was honored to host the IDC RoBoCon 2016 (the second time that IDC was held in
Thailand). The event was participated by 50 students from 21 institutes in 7 countries including Japan, China,

Singapore, South Korea, Egypt, Morocco and Thailand.
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Outstanding Youth Attesting the Value of RDC

One of the main objectives of RDC is to develop S&T human resources having technical and social skills,

which can be seen from the reflections of RDC alumni below:

1. Ms. Wanpen Saepean who graduated from Department of Electrical Engineering, Faculty of Engineering,
Chulalongkorn University stated that RDC and IDC have broaden her horizon of learning. She learned to work
with others and learned from mistakes.

2. Mr. Pachok Pimlaekha, an alumnus from Department of Mechanical Engineering, Faculty of Engineering,
King Mongkut’s University of Technology Thonburi mentioned that RDC is an activity which triggers creativity
and helps grooming students into young thinkers, designers and inventors. The competition provides students
with the opportunity to experience the real-world problems and prepares them for their first real jobs.

3. Mr. Warut Potiphan, a graduate from Department of Control, Instrumentation and Mechatronics
Engineering, Mahanakorn University of Technology, who participated in both RDC 2011 and IDC RoBoCon 2011
reflected that he learned a great deal from the competitions. He was glad to meet and to know many

like-minded students who shared the same passion and dedication.

During 2013-2016, students from winning team representing Thailand in the IDC RoBoCon have won the
prestigious National Outstanding Youth Award in Mathematics, Science, Computing and Technology on National
Youth Day for their projects created at the event. This is a solid proof that RDC helps inspiring Thai youth to

utilize their knowledge and skills to create both nationally and internationally recognized works.

Wiy Ingug
Fidudady RDC 2011 uag IDC RoBoCon 2011
Mr. Warut Potiphan
RDC 2011 and IDC RoBoCon 2011 contestant
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of Thailand (EGAT).

Each year, different government agencies and corporates take turn to lend their supports to the events.
The organizing members are thankful for supports from Metropolitan Electricity Authority, Thailand Tobacco
Monopoly under the supervision of Ministry of Finance, Electrical and Electronics Institute, PTT Public
Company Limited, Thai Parkerizing Co., Ltd., Pantip Plaza Watergate, The Mall Nakhon Ratchasima, Central
Plaza Chiangmai Airport, Central Festival Hat Yai, Q Makr Factory and Srithai Superware Public Company Limited.

Throughout the course of 10 years, 1,197 students from 45 institutes across Thailand have participated
in the RDC.

As for IDC RoBoCon, 11 membered international institutes participated include Massachusetts Institute
of Technology (USA), Menoufiya University (Egypt), Tokyo Denki University (Japan), Tokyo Institute of Technology
(Japan), Tsinghua University (China), Seoul University (South Korea), Shanghai Jiaotong University (China),
Zhejiang University (China), Singapore University of Technology and Design (Singapore), University Abdelmalek
Essaadi (Morroco) and University Mohammed V-Rabat (Morroco).
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RDC from the Perspective of Faculty of Engineering,

Chulalongkorn University

Faculty of Engineering, Chulalongkorn University is a co-founding member of RDC and has been
co-organizing and participating in the event for 10 years due to a firm believe that the competition is beneficial

to both engineering students and the society as a whole.

Dr. Surat Kwanmuang, Lecturer, Department of Mechanical Engineering, Chulalongkorn University and
Head of RDC 2016 Organizing Committee stated that the RDC provides a glimpse into the real working
environment where each participant has to work with others from various institutes within the limited time
and resources. From the perspective of the Faculty, RDC’s objectives are:

1. To encourage the students to participate in the activity which triggers creativity and enhance designing

and problem-solving skills in engineering

2. To support students from different institutes and cultural backerounds to work together which

stimulate knowledge and cultural exchange and a potential collaboration

3.To cultivate an innovative mindset

The RDC continues to improve, especially now that students from every regions could participate.
The regional competitions are becoming more established each year. Dr. Surat also pointed out that participants
in a national competition are getting stronger each year in terms of skills and knowledge in designing and writing
computer programs. The students also unleash their potentials to the fullest. The number of contestants has
increased each year which demonstrates the popularity of the competition among students across the country.

This is partly due to positive word-of-mouth from the former participants.

Dr. Surat added that activities have changed each year to be in line with the changing context such as the
theme and content of training in order to stay relevance. The tools and equipment have been updated in
order to encourage and stimulate the highest level of creativity and innovation. Laser cutters and 3D printers

were two examples of such tools and equipment.

“RDC provides students who are interested in robotics and mechatronics the opportunity to discover
their real passion. The competition also provides a networking platform for those whose passion are in robotics
which help propel the development in this field and creating future collaborations in robotic technology both

domestic and overseas.”, Dr. Surat Kwanmuang concluded.
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Cylindrical-shape Hot-air Drying Machine

for Oil Pdalm Fruits

Rationale

Non-uniformity* of incoming palm fruit quality from various sources can cause difficulties in the
operation of continuous hot-air drying machine, which is normally required for steamless palm oil
extraction technology. As a result, the overall equipment effectiveness (OEE) of palm oil extraction
system is decreased.

* Non-uniform ripeness, high moisture content, and contaminations and rotten palm fruit

Objective

In 2014, MTEC had collaborated with Palm Pressing Technology Co., Ltd. (PPT) in order to develop
a new hot-air drying machine that provides superior drying performance, so-called a “Tank Dryer”
with a 1.5 ton capacity. Testing of the machine prototype was conducted on-site at Sirirat Food
and Energy Co., Ltd, Prachuap Khiri Khan Province.

In 2015, another drying machine prototype created by scaling-up the capacity from 1.5 tons to 6 tons was
developed to meet industry-scale requirements. This machine has been used in steamless palm oil
extraction technology.

Operation

The design of hot-air drying machine is based on the

principle of mechanical engineering design in agricultural

processing together with practical experiences in dried FEM used
palm fruit drying. In order to gain an insight into hot-air for hot-airflow simulation
uniformity and flow characteristics inside the tank, Finite

Element Analysis (FEA) was applied in the machine design.

3-D Model

Design of tank dryer
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Results-Scale
Industry testing at the palm oil mill indicated
that the tank dryer can successfully control
the moisture content in palm fruits, and
inactivate lipase enzyme* within a desired
period of time (approximately 3-5 hours).
Moreover, this tank dryer can be operated
by using several types of fuels, e.g. LPG,
biomass, at relatively low quantity for heat
generation.

* Having an influence on free-fatty

acid levels in palm fruit Research team investigating the performance
of tank dryer prototype

Today

Palm Pressing Technology Co., Ltd. (PPT)
has installed two sets of 6-ton tank dryers
at the palm oil mill of the Rubber Plantation
Co-op of Banchaipakdee Ltd. and the
steamless palm oil extraction system with
capacity of 4.5 tons (FFB)/day is utilized
for CPO production.

A 6-ton tank dryer installed for
actual service at the palm oil mill belonging
to the Rubber Plantation
Co-op of Banchaipakdee Ltd., Trang Province

Outlook

In the future, the research on the palm fruits drying
processes will focus on energy-consumption
reduction and efficiency improvement.

Contact
Tanakorn Tantanawat (Researcher)
Tel : 0 2564 6500 Ext. 4763

e-mail : tanakrnt@mtec.or.th
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Safely-enhanced| Ambulance; Cabin

/ 1

et

Since 2015, over 50 ambulances and X-ray mobile
units have been manufactured and distributed by
Suprera Innovation Co., Ltd.

HJHA_I uamMA

A

] |'| Outlooks:
l' f" Based on the current design, the improvement of

side-impact safety will be the next focal point.

— —-—
S
~ —_— e e — = -
9 1. Design the structure of ambulance cabin based on an
international standard for enhanced rollover safety
2. Use composite materials for the lightweight design of cabin.
3. Apply finite element analysis to simulate the rollover strength
test of the proposed cabin structure.
4. Conduct the rollover test on a
full-scale prototype, complying
with the UN ECE R66
and FMVSS 220.
2 '
Suprera Innovation Co., Ltd. has cooperated with
MTEC to design and develop the composite
superstructure of ambulance cabin that complies
with the UN ECE Regulation No. 66 (UN ECE R66)
The newly developed ambulance cabin significantly
improves rollover safety for passengers and staff.
, 1
\ _ -
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Results:

The results from the rollover strength test shows that no structural deformation or damage penetrates
the residual space that represents the caring area of passengers. This means that the composite cabin
superstructure was properly designed to well conformed to the UN ECE R66

' a) lateral arrangaments o)

N
— — — — — — — = — — — — /
e e e om——
— Introduction:
Ambulance crashes and accidents commonly pose life-threatening risks to
medical and healthcare staff as well as patients who travel in the ambulances.
In Thailand, it was reported that there were more than 33 crashes involving
ambulances in 2015, causing 9 dead and 68 injured. Due to the severity of these
crashes and accidents, the Thailand’s National Institute for Emergency Medicine
(NIEM) is making an effort to introduce a safety guideline for local ambulance
manufacturers to improve the structural integrity of their ambulances, particularly
. the cabins.
Contact
Sarawut Lerspalungsanti (Researcher)
Tel : 0 2564 6500 Ext. 4350
e-mail : sarawutl@mtec.or.th
[ | -
— -

— —
S =
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High-quality Biodiesel for Higher Blend with

Diesel by Thailand-Japan Innovation

(

0 Introduction

Currently, Thailand is commmercially using up to 7% blended biodiesel in diesel or 4.2 ML per day
according to the engine manufacturer warranty. However, total domestic biodiesel production
capacity is 6 ML per day. In order to blend biodiesel higher than 7% with engine warranty,
biodiesel quality needs to be improved.

e Objectives

The Alternative Energy Development Plan (AEDP: 2015-2036) targets biodiesel consumption
at 14 ML per day by 2036 by introduction of diesel with biodiesel blending ratio of 10% (or B10)
by May 2017. MTEC had thus initiated a collaborative research project to improve biodiesel
quality in 2009.

9 Scopes of work

MTEC has collaborated with various organizations* under collaborative research project entitled,
“Innovation on production and automotive utilization of biofuels from non-food biomass”
to develop innovative H-FAME (partially Hydrogenated Fatty Acid Methyl Ester) technology.
The H-FAME technology improve biodiesel quality and the on-road test was conducted with
common rail pick-up truck.

*Thailand Institute of Scientific and Technological Research (TISTR), King Mongkut’s University
of Technology North Bangkok (KMUTNB), National Institute of Advanced Industrial Science and

\ Technology (AIST) and Waseda University (Japan)

5 9697152977 2559
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The auspicious financial support was granted by the
Science and Technology Research Partnership for
Sustainable Development (SATREPS) program of the
Japan Science and Technology Agency (JST) and Japan
International Cooperation Agency (JICA) valued at
440 million THB during 2010-2016.

e Results
With additional supports from Isuzu group,

PTT, Thai Oil and Bangchak, B10 from Jatropha
H-FAME and B20 from Palm H-FAME have been
successfully tested with common rail pick-up
truck over 50,000 km without any problem.

9 Today & Outlook

Department of Alternative Energy Development and Efficiency (DEDE) has included H-FAME in
AEDP: 2015-2036 as potential technology to increase biodiesel blending limit beyond 7%. With
recent financial support from Energy Conservation Fund, H-FAME production technology in the
demonstration level will be scaled up and larger vehicle fleet will be tested during 2016-2018.

Contact

Nuwong Chollacoop (Head of Renewable Energy Laboratory)
Tel : 0 2564 6500 Ext. 4700

e-mail : nuwongc@mtec.or.th

« 10 4 iy
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Corrosion-risk Assessment Software
for Qil Refinery System

0 Introduction
Oil refinery plants commonly use a mixture of crude oils from various origins in order to

control the cost of raw materials. Crude oils, depending on their origins, possess different
properties and contain a different level of corrosive compounds. In practice, a refinery may
opt to limit the variety of the crude oils if it cannot accurately identify the corrosivity of
the mixture.

e Scope of work
MTEC has developed an analytical software where sulfur content, acidity and Mercaptan

value can be accurately calculated for the crude oil mixture planned to be used in a refinery.
Corrosion rate can then be estimated for the components in the refinery system. This,
together with the inputs of the current conditions of the components, remaining life of
each component can be extrapolated. The calculated remaining life determines the risk
level from corrosion between the current date to the next turnaround date in the following
year. This software thus enable users to make an informed decision on the use of certain
crude oil mixture.

5 59897152970 2559
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The Key benefits of this software are as follows
» Allowing the assessment of risk from corrosion due to crude oil mixture to be carried out

quickly and conveniently.
» Reducing human errors in the assessment calculation.

» Expanding the range of crude oil candidates and make the introduction of new crude oils

easier, potentially reducing the corrosion rate in a refinery system.
« Increasing the effectiveness of the planning and carrying out of the routine maintenance.

» Allowing the assessment of economic gain and corrosion risk of a new oil mixture to be

weighted accurately.

Contact
Ekkarut Viyanit (Researcher/Lab Head)
Tel : 0 2564 6500 Ext. 4734

e-mail : ekkarutv@mtec.or.th
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Background . 'f. J

The Electricity Generating Authority of Thailand (EGAT) operates the electricity power plant

in Mae Moh by using lignite coal as fuel. The ash, as a by-product from the production, i‘
is about 10,000-12,000 ton/day comprising about 80% fly ash (3.0-3.5 million ton/year)
and 20-25% bottom ash (1-2 million ton/year). Such a large amount of remained ash
encourages EGAT to fund for R&D on the utilization of these ashes.

How does Ceramics Research Unit cope with this issue?

These ashes are composed of alumina, silica and some inorganic components and therefore
are suitable for use as raw materials in construction materials industries such as ceramic floor
tile or wall tile, lightweight insulation, catalyst support and cenospheres. The Ceramics
Research Unit has thus carried out various research topics in order to add value to these

ashes and helps conserving the environment and reducing the disposal areas.

]

£ “
»
Porous, absorbent, and construction materials from fly ash
Fly ash is utilized as raw materials for several applications such as
- Lightweight aggregates for concrete production with enhanced properties, e.g., thermal

insulation and lightweight.
- Labscale geopolymer prototype for construction

industries.

- Labscale zeolite materials for petroleum and
energy industries.

Current Status

Lightweight aggregate are ready for technology
transfer to further commercial scale, while geopolymer and zeolite materials are in .
lab-scale prototype.

Future Plan
Technology transfer of the production of construction material technology.




™

Cenospheres separation from fly ash
Cenospheres have high intrinsic values and
have a variety of uses in many applications.
Separation of cenospheres is generally done
by wet separation and dry separation processes.
The wet separation is basically dependent on
the density difference mechanism, while the
dry separation is strongly dependent upon the
centrifugal air classifier mechanism of which the
particle size relating density is considerably
important to improve the separation efficiency.

Current Status

The R&D Project entitled “Development of cenospheres recovery process from high CaO
fly ash” has been funded by the Electricity Generating Authority of Thailand (EGAT)
committee, with total funding of 5,549,640 baht.

Future Plan
Building a prototype for cenospheres separation from fly ash to install at Mae Moh thermal
power plant and developing the process into the extended scale towards the development
of domestic market are considered a strategic plan of value addition to fly ash.

Ceramic tiles from bottom ash
Ceramic tile compositions using lignite bottom ash as raw materials have been developed
and passed Thai Industrial Standards of ceramic tiles (TIS 2508-2555).

Glaze compositions using lignite bottom ash as raw materials have also been developed.

Current Status
The Project entitled “Utilization of lignite ash as raw materials for ceramic tile preparation”
has been funded by EGAT, with total funding support of 6,081,000 baht.

Future Plan
Technology transfer of production of ceramic tile using bottom ash as raw materials.

Contact
Rapeepan Rahong (Senior Analyst)
Tel : 0 2564 6500 Ext. 4789

e-mail : rapeepr@mtec.or.th
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Establishing) Quality) Standards;

Important Role of Standardization

Thailand is currently the world’s largest rubber producer. Selling rubber products instead of raw rubber
is an essential way to add more values to the sales. Standardization plays an important role in making good
quality products which meet the minimum customers' requirements.

Goals

Natural Rubber Focus Unit (NRFU) in association with Rubber Technology Research Centre (RTEC) has
determined matrix to define stardard in rubber products so that the final draft will be implemented as a Thai
Industrial Standard (TIS) by Thai Industrial Standards Institute (TISI).

Contact

Netchanok Piyarittipong (Analyst)
Tel : 0 2564 6500 Ext. 4301

6 59697557l 25 e-mail : netchanp@mtec.or.th



Future Plan

As the world’s largest natural rubber producer and exporting leader
of rubber thread, Thailand has now become a project leader in developing
the international standards (ISO Standard) for this product.

Moreover, due to the establishment of the ASEAN Economic Community
(AEC), harmonization of “rubber and rubber products” standards is accelerated
in order to facilitate international trade among ASEAN countries. Thailand will
drive TIS to be a reference standard of ASEAN harmonization of standards

for rubber-based products. -

Benefits and Economic Impact

TISI will implement the final draft of the standards as a Thai
Industrial Standard (TIS). If possible, TIS will be modeled to become
a reference standard for rubber-based products among the ASEAN
countries.

Economic impact of having standards for rubber products
includes the expansion of sale volume of rubber products and
improvement of product quality of Thai manufacturers.

J
T >
o Final draft of the standards RN o
< _ . -
. . e
S o Draft correction e
AN
N N Circulation for further comments / suggesj;iéns
\ //
A \ Generate a draft for the standards via meetings and testings
\ /
\ I
\ Study the existing stapdards (if any)

\ I
\ |
\V4 |

Operation and Key Success Factors

This project, sponsored by TISI in 2006-2009, is to develop Thai standards for 27 rubber products.
In addition, NRFU and RTEC have gotten funding from The Thailand Research Fund (TRF) to develop 5 more
standards since 2012. The procedure for generating a draft for standards is given above.
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Persondlized Shoes
for Monks with Didbetes

Introduction

Monks with diabetes are prone to foot ulcer because
they are not wearing shoes in daily lives. They are more
at risk than others for developing chronic wounds and,

in the worst case, having foot amputation.

Therefore, personalized shoes are needed for this case.
However, the fabrication of each pair of personalized
shoes requires expertise and takes 1-3 days.
In Thailand, patients with diabetes need a 300,000 pairs !
of personalized shoes a year.

Source: Bureau of Epidemiology

e Objectives LIES
MTEC researchers, in collaboration with —
Dr. Cherdpong Hansasuta (MD), podiatrist and ,;.
pedorthist, Bangkok Hospital, had developed [
the manufacturing process of personalized ' ]
mm——

shoes with reducing time, higher accuracy and

process traceability.

Contact

Danu Prommin (Senior Researcher )
Tel : 0 2564 6500 Ext. 74624

e-mail : danup@mtec.or.th

6 1895297 2559
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Scope of work

The manufacturing process consists of three steps: ﬂ r—l

. 1. Using 3D scan to acquire
o3 the shapes of feet in digital
‘e format

2. Using CAD for the design

of insoles or shoes
3. Fabricating the shoes using

a computer numerical
control (CNC) machine.

0
Q
Q

Results
The prototype of 30 pairs of personalize;d shoes were fabricated. A CNC machine
could produce 3 pairs of shoes per da.y'and each pair took 2 hours to complete.
This manufacturing time is less than th.a't required for making the shoes traditionally.

Today
MTEC research team has collaborated with 3 agencies,
BuaYai Hospital, Nakhonratchasima, Sirinthorn Hospital,
Khornkaen, and Sirindhorn School of Prosthetics and
Orthotics, Siriraj Hospital, to choose participants for
this project and gave the personalized shoes to monks
with diabetes. Impact assessment in fiscal year of
2016 totaled 22,235,439 baht.

Outlook
The target groups will be extended to include
patients with diabetes and the elderly.
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Delivering Fresh and Healthy Food Products
through Advanced Polymer Technology

Background
Aim: To enhance the competitiveness of Thailand’s agriculture and food sectors throughout the food value

chain “from Farm to Table”

Approach: Develop appropriate and applicable technology
Commitment: Help deliver fresh & healthy foods to consumers and create a higher value-added economy

Integrated Agricultural
Greenhouse System

3 key research highlights
in 2016

low-fat @@

- Pork Frankfurters

~
A

Contact
Kanokporn Mansakul (Analyst)
Tel : 0 2564 6500 Ext. 4305

e-mail : kanokpom@mtec.or.th




Integrated Agricultural Greenhouse System
(Soil preparation, Sprout nursery, Greenhouse)

Features

- UV blocking and light diffused plastic films

- Online crop monitoring system with a VDO camera and
sensors for humidity, temperature and light intensity

- Raised-bed table with automatic irrigation system

- Windproof structure and 1-3 °C lower inside temperature

Benefits

- Higher crop yields and shorter harvest time

- Lower cost for fertilizer & water management

- Better protection from plant disease & insects pest

Outcomes

The prototype of greenhouse system was installed at the
1% Special Forces Regiment, Wachiralongkorn camp
in Lop Buri. It is used for growing organic vegetables and
serves as a demonstration site.

ActivePAK™ Fresh Produce Packaging

An innovatire fresh produce packaging film with Equilibrium

Modified Atmosphere (EMA) technology. This clear and

fog-free packaging can keep fruits and vegetables fresh for

2-5 times longer comparing to normal plastic bag when stored

at the right temperature, thus it help reduce food wate

by 7.8%

- Currently used in over 181 supermarket stores across
Thailand and for export market as transport packaging.

- Generating over 9 million baht in revenue to NSTDA and
net profit of over 35 million baht to licensees during
2006-2016

Low-fat Pork Frankfurter

- Contains less than 4% fat but still provides good texture,
and 5 times higher dietary fiber than the full-fat (20% fat)
frankfurter.

- Successfully formulated through the application of food
rheological modifiers, adjustments of both meat and
non-meat ingredients in the formulation, and optimization
of production process.

- Already produced in a commercial scale. The knowledge
has also been extended to develop other types of low-fat
emulsion-type meat products. All the products were
commercialized under the brand “Betagro low fat”.

Looking ahead

N
wvTec! NecTec!

amember of NSTDA & e ol A

DeEcc  ZTMEC

e s

MTEeC!

amember of NSTDA

MTEC!

amember of NSTDA

With a transition toward sustainable development in the progress globally, the research activities of MTEC

Advanced Polymer Technology will take “responsible consumption and production” as serious concerns.
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Multi-dimensional Activities
in Environmental Management

Rationale

As consumers become increasingly aware of current environmental
issues, product manufacturers are inevitably driven to play tangible
roles in the process of environmental management. However,
evaluating and comparing environmental performances of finished
products based solely on their appearance is often inaccurate and
inadequate.

Operation

The Environment Research Unit’s 4 main activities,
which have been carried out for over 10 years,
include:

Objective

MTEC’s Environment Research Unit aims to develop
infrastructure and testing methods to determine and
prioritize pressing environmental issues by means of
internationally recognized scientific approaches.

Contact
Paradee Bunrong (Analyst)
Tel : 0 2564 6500 Ext. 4303

e-mail : paradeeb@mtec.or.th

76 518952977 2559
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3.1 Infrastructure:
- developing online LCI (Life Cycle Inventory) database management system to store
and link data from public and manufacturing sectors with the central data storage body,
namely: https://dala.mtec.or.th & https://dalapub.mtec.or.th
- developing the “MFA Pro: Materials Flow Analysis” software for evaluating the loss
of materials and fuels throughout production processes, to identify production cost and
help reduce waste management expenses, as well as to evaluate carbon footprint.

3.2 Raising awareness: organizing seminars to inform manufacturers about the danger of
chemicals in products as well as impacts on the environment in all aspects.

3.3 Human resource development: establishing the Voluntary ThaiRoHS Alliance to engage
operators in sustainable development.

3.4 Production improvement & product development: assisting various groups, namely:
- Community enterprises: investigating challenges in production practices and
collaborate with communities to develop solutions.
- Agricultural industries: introducing the “MFA Pro” software to operators, to enable
loss evaluation & prioritization.
- Large industries with technological readiness: conducting joint and contract research.

R,
%%
2

o
S . Outlodk

5 , The Environment Research Unit will continue
4 : to develop infrastructures, equipment, manuals,
standards, and guidelines, as well as to raise

awareness & develop human resource, in order
to assist manufacturers towards sustainable and

Impacts environmentally friendly practices and to enhance

MTEC’s expertise in testing and analyzing toxic their competitiveness in the global market.
chemicals in products allows us to pinpoint the

sources of problems. As a consequence, prevention
can be directed at the root causes, which helps save
the overall management expense.
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MTEC and Quality Management Systems

MTEC has implemented various quality management systems, i.e., ISO 9001, ISO 13485

and ISO/IEC 17025 to ensure and enhance the quality of our performance and services.

ISO 9001 quality system

ISO 9001 has been executed in all divisions of the organization for over 22 years. This year
MTEC has been certified with the latest version of ISO, i.e., ISO 9001(2015). Moreover, ISO 31000: 2009
(Risk management), a new addition to ISO 9001, is implemented in order to complete the NSTDA

Risk Management System which complies with international standard in risk management.

ISO 13485 quality management system for the design and
manufacturing of medical devices

ISO 13485 has been used as a management tool for Biomaterials Laboratory under Biomedical
Engineering Research Unit. The Unit aims at commercializing its research products in order to reduce

the imports of medical devices.

ISO/IEC 17025 quality management system for testing and

calibration laboratories

ISO/IEC 17025 has been implemented in the Biodegradation Testing Laboratory. The services
of this Laboratory, are, for examples, problem solving for the production process of biodegradable
products and identifying the product defects. The Biodegradtion Testing Laboratory is an accredited

lab, thus all test results are internationally accepted.
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Collaboration

MTEC} International
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Europe (12):

EU FP7 (Horizon 20/20) (f), Cardiff Univ, UK (f) , SNano Turkey (f),
Univ College London, UK (f), Universitaet Rostock, Germany (f),
Universidad Rey Juan Carlos, Spain (f), University of Bath, UK (f),
Aston Univ, UK (f) University of Modena and Reggio Emilia,
Italy (k), DIN CERTCO, Germany (g), King’s College London, UK (b),
KU Leuven, Belgium (q)

WS FEEEEEEEEEEEEEEENEEEEEEEEEEEEEg

.

8 796975977 2559
quémaluladlansuas Tanunsvi



U NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEE NN NN EEEEEEEEEEEEEN,
* *

Japan(20):

e-Asia JRP (e), AIST (a), JICA (a, w), NIMS (e), NEDO (1), JWRI Osaka University (|, m),
Waseda University (a), Yamagata University (v), Nagaoka University of Technology (p),
Polyplastic Co., Ltd. (d), Nippon Steel & Sumikin Stainless Steel Corp. ( ¢ ),

Teijin Nakashima Medical Corp. (j, 1), JFE Steel Corp. (0), Teijin Polyester (Thailand) (n)
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Innovation on Production and Automotive
Utilization of Biofuels from Non-food
Biomass (SATREPS, JICA)

Tissue Engineering

Atmospheric Corrosion

Equipment and Materials Information
Collaboration between Polyplastics
Marketing (T) Ltd. and National Metal
and Materials Technology Center (MTEC)

Corrosion Mapping of Structural Materials
in Asian Area with Understanding Effects
of Environmental Factors (under e-Asia
JRP Framework)

The Photocatalytic Materials for the
Destruction of Recalcitrant Organic
Industrial Waste Water (PCATDES)
(under EU-FP7 Framework)

- The National Institute of Advanced
Industrial Science and Technology
(AIST), Japan

- Waseda University (WU), Japan

- Thailand Institute of Scientific and
Technological Research (TISTR)

- King Mongkut’s Institute of Technology
North Bangkok (KMUTNB)

- National Science and Technology
Development Agency (NSTDA)/National
Metal and Materials Technology Center
(MTEQ).

King’s College London, UK

Nippon Steel & Sumikin Stainless Steel
Corporation (NSSC), Japan

Polyplastics Marketing (Thailand) Co., Ltd.

- National Institute for Materials Science
(NIMS), Japan

- Institute of Materials Science (VAST-IMS),
Vietnam

- Cardiff University (CU), United Kingdom
- Sampas Nanoteknoloji Arastirma Gelistrime
Ve Pazarlama Limited Sirketi (SNano),
Turkey
- University College London (UCL),
United Kingdom
- Universitaet Rostock (UROS), Germany
- Universidad Rey Juan Carlos (URJC), Spain
- University of Bath (UoB), United Kingdom
- SIRIM Berhad (SIRIM), Malaysia
- Vien Cong Nghe Hoa Hoc - Vien Khoa Hoc
Va Cong Nghe Vietnam (VAST-ICT), Vietnam
- Vien Khoa Hoc Vat Lieu (VAST-IMS), Vietnam
- Aston University (AU), United Kingdom

MFERU

BMERU

FAST Lab/
MRRU

PRU

FAST Lab/
MRRU

Dr. Angkhana/
CERRU

8

7169755977 2559
guémaluladlavzuay Jaquiieri
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Co-operation with Testing Laboratories/
Inspection Bodies

Corrosion Protection

Breakthrough Point-of-use Water Treatment
and Sustainable Health Betterment for
Under-resourced Communities

Research, Development, Design and
Engineering Collaboration in the Areas
of Orthopedic Implants and Related
Instruments

Culture and Science & Technology
(in the field of Geopolymer)

Fabrication of Composite Scaffolds Using
Micro-Stereolithography

Laser Welding for Joining of Open-Cell
Aluminium Foam with Solid Shell

Development of Polyester Fibres

Research Collaboration on Corrosion
Testing and Monitoring, Surface
Modification and Sheet Metal
Manufacturing Technologies.

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

Academic Collaboration
Joint R&D in the Areas of Bio-Fuel and

Green Processes Development
Education Program

DIN CERTCO, Germany

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

Grand Challenges Canada

(Funding Agency)

Teijin Nakashima Medical Co., Ltd.

University of Modena and Reggio
Emilia, Italy

Joining and Welding Research Institute/
Osaka University, Japan

Joining and Welding Research Institute/
Osaka University, Japan

Teijin Polyester (Thailand) Limited

JFE Steel Corporation, Japan

Nagaoka University of Technology, Japan

KU Leuven, Belgium

Institute of Technology PETRONAS,
Malaysia

Biodegradation
Testing Lab/
MCU

FAST Lab/

MRRU

ENVRU

BMERU

CERRU

BMERU

MRRU

PRU

MRRU

MFERU/
NRFU

BMERU

ENVRU/
MFERU
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S Academic Collaboration on Materials Queensland University of Technology, BMERU
Science, Nanotechnology, Electronics and Australia
Computer Technology and Biotechnology

t Cooperative Research and Development - New Energy and Industrial Technology BMERU
Project on Knee Joint Prostheses and Development Organization of Japan
a Three-Dimensional Surgery Support (NEDO)
System - NSTDA/MTEC

- Teijin Nakashima Medical Co., Ltd

u Collaboration on R&D and Business Sejong Industrial Co., Ltd. MFERU
Opportunity Creation

% Academic and Research Collaboration - Yamagata University PRU
- NSTDA/MTEC
w  Third Country Training Programme for - Japan International Cooperation MFERU
Promotion and Dissemination of High Agency (JICA)
Quality Biofuels Production Technology - Thailand Institute of Scientific and
for Automotive Utilization in ASEAN Technological Research (TISTR)

- King Mongkut’s Institute of Technology
North Bangkok (KMUTNB)

X Collaboration with Global Players to Autodesk Asia Pte., Ltd. BMERU
Drive Thailand's Digital and Smart City
Initiatives

9 51895297 2559

quewaluladlansuas Taguviswi



International Collaboration at a Glance

25 MoUs/ Agreements

15 countries where collaboration is established

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

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

SR » overseas partners

@ Universities/
institutes

@® Corporates

® Associations/

funding agencies
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waviunlasusivda
Achievement Awards

FINVATLAUUIUIYIR

SIaKSITYNOVINYSOF

Gold Medal

Class V: Protection of the environment - Energy

gowavu
Research Title
Wlksw3a
Award given by

fioysusvia
Award Recipient(s)

YIANTTUNITHARUANDSUUNTY1I5TTUY I ARNANTAN

Innovation of Natural Rubber -Silica Masterbatch Production

The World Organization for Intellectual Property - WIPO of the Swiss Federal Government

44™ International Exhibition and Innovations of Geneva 2016 in Geneva, Switzerland

Yogan gasseuAEgINag
g38nua UUM

FaEsuns dunsdey
2775500 AN

SWIAWIFAU
Special Prize

ﬁauamu
Research Title
Wlksw3a
Award given by

goySusvla
Award Recipient(s)

7989745970 2559
guealuladlavzuay iaquviani

Piyada Suwandittakul
Suriyakamon Montha

Weenusarin Intiya

Chaveewan Kongkaew @ April 13 - 17, 2016

YIANTITUNITHANUNFADSUNTL9TITUVIRKNFUTANN

Innovation of Natural Rubber -Silica Masterbatch Production

First Institute Researchers and Inventors in Iran (FIRI)

44™ International Exhibition and Innovations of Geneva 2016 in Geneva, Switzerland

D

gEAN FITIUAYTING
SenUA UM

o]

o

Ja3uns dunshee

)R

2775500 AN

Piyada Suwandittakul
Suriyakamon Montha

Weenusarin Intiya

Chaveewan Kongkaew @ April 13 - 17, 2016



$IWIAKSYYNOY (FoUs:auFauINsINuas)
ITEX Gold Medal (Agricultural Inventions)

gowavu
Research Title
ylkswia
Award given by

doySusvIa
Award Recipient(s)

SEUUSNNENINUNE19555UR b5 kaulaile (TAPS)

Thai Advanced Preservative System for Natural Rubber Latex

e

The Association of European Inventors, 27™ International Invention,

Innovation & Technology Exhibition 2016 in Kuala Lumpur, Malaysia

s

Tuiun yauseans
gsiivey avunatun
23950 ASLND

Uil Agminedn
Angdns s arune
Yozan essunugIng
grenua U
a5huUs e1ululny
lTafinn Inuey

5efni uiUszneu
03MeA 5304l
wEoudni arusIusE
TuAse nondu

SIawlIFiL (UuIdn)

Special Award (On Stage)

gowavu
Research Title
giksw3a
Award given by

doysusvia
Award Recipient(s)

Nantina Moonprasith
Surapich Loykulnant
Chaveewan Kongkaew
Panithi Wiroonpochit
Thipjak Na Lampang
Piyada Suwandittakul
Suriyakamon Montha
Oraphin Yamamoto
Sopita Jitboon
Thongsak Kaewprakob
Puripong Wannavilai
Promsak Sa-nguanthammarong
Chotiros Dokkhan

SEUUSNWENNLNeN9555UR bSwan iy (TAPS)

Thai Advanced Preservative System for Natural Rubber Latex

(® May 12, 2016

The Association of European Inventors, 27" International Invention,

Innovation & Technology Exhibition 2016 in Kuala Lumpur, Malaysia

tfuiu yausans
gaiivey avenatiuv
2T AL

Udls Iguvinedn
Angans e arung
TYgga §I550UAEFINA
grunua uum
a5nuUN 81U luley
lafin Inyey

59fnR uiUszneu
g3ned 15304ila
wEonfnm anususe
luAsa nondu

Nantina Moonprasith
Surapich Loykulnant
Chaveewan Kongkaew
Panithi Wiroonpochit
Thipjak Na Lampang
Piyada Suwandittakul
Suriyakamon Montha
Oraphin Yamamoto
Sopita Jitboon
Thongsak Kaewprakob
Puripong Wannavilai
Promsak Sa-nguanthammarong
Chotiros Dokkhan

@ May 12, 2016
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3I908S2AUBIH

9

$1033aM398UKLBIA : SwIawaviud98 UszoD 2558
aINBOSANENSIAEIINYT S:AUAUIN

National Research Council of Thailand Award,
Research Award 2015 (Silver Award) in Agriculture and Biology

Gowavu
Research Title
WIkswia
Award given by

goyJSusvla
Award Recipient(s)

503adN398UKOBIG : s1wIadnenliwus Us:91d 2558
ANYNSFADNSSUANENSIA=D0EKNSSUIVEY S:AUGLNN

National Research Council of Thailand Award,

Research Award 2015 (Silver Award) in Engineering and Industrial Research.

'ﬂ’aua\nu
Research Title
Wlksw3a
Award given by

doJSusvla
Award Recipient(s)

swladnuus=nNounINIsAuIUUGIaUAIUANUUADANY
o18roungazan wudadoulunismviu s:auus:ind Uszond 2559
National Outstanding Award in Safety and

Occupational Health Workplace 2016

dowaviu
Research Title
WIksw3a
Award given by
goyJSusvla
Award Recipient(s)

576975970 2559
quémaluladlansuas ianuvsni

asUsuideduda/autisloladinudendulenasnstszgndlivsslomilundnfustoms
Texture/Rheology Modifiers from Pomelo Peel and their Applications in Foods
dinnuAuznITINTIEWd Tunuiutinuseivg UseanU 2559 a lune v
National Research Council of Thailand, Thailand Inventor's Day 2016, BITEC Bangna

Tl nuaiana Chaiwut Gamonpilas
AR LUSTATUUN Pawadee Methacanon
NPT AsesAal Jaruwan Klongsin (O February 2, 2016

nsiiuauafsveslavgnasamu- nmidsuuuumndnulusevanguvmaeans
Enhancing Stability of Powder-Route Nanocrystalline W-Ti via Alloy Thermodynamics
dinnuAuznIsINTIEWid Tunuiutinuseivg Useant 2559 a lume vien
National Research Council of Thailand, Thailand Inventor's Day 2016, BITEC Bangna

fodla Y33
Tongjai Chookajorn C'—) February 2, 2016

nsdnnIsANuUasniekar T euly
Occupational Health and Safety Management

NIUATERNIIALATE TN NFeNTINssnU Tunuduavinnulaendelunmsiauwieand assn 30
Department of Labour Protection and Welfare, Ministry of Labour, The 30" Thailand Safety Week

Audinaluladlaveuas Taquviani
National Metal and Materials Technology Center @ June 30, 2016



.’/ s19valdaines

swdaguaAnisus:noaluainos ey
Best Poster Presentation Award A
B n
dowaviu welulafnsfuriensfiisneaiudssanaigdmsunseenuuulasseuasnumifvesorgiidiousaaeen

Research Title Ultrasound 3D-Printing: Designing Microstructure and Properties of Aluminum Alloy with Ultrasonic Energy

yfRsw3a nsUsEgadnINInslaninewisUsewmelng a3 9 (TMETC-9) o lsausuwile oo lunlvigy
Award given by . .
The 9" Thailand Metallurgy Conference , Chateau de Khaoyai

doysusvia  AnAde Ladiiug

Award Recipient(s)  Kittichai Sojiphan @ November 27, 2015

sdasovyuslarnisus:=noaluaiansas

b Fi- el
First Runner-up Poster Presentation Award . .
dowaviu ms"iLﬁmzﬁgmmumsﬁamwmmammm%@u@'qmm e 1 =

Research Title Analysis of Failure Mode of Spray Tube in Boiler Desuperheater

dfksw3a mMsUszgAnmsmalavineuissemelne a3si 9 (TMETC-9) au Tsausunlo ine 1ilvig)
Award given b
ware gien by The 9" Thailand Metallurgy Conference , Chateau de Khaoyai

Goysusvia A31990u 8amu Siriwan Ouampan
Award Recipient(s)  z¢)13) LA Lae Siam Kaewkumsai
31557 afisIUAT Neadu Namurata Sathirachinda Palsson @ November 27, 2015
— —~ L4 =
stdasovyuslaAnisusz=noaludinos ko o

First Runner-up Poster Presentation Award

diowaviu Yderdanasionsinnsouusandnnanluussennavemsiavadineg = e

Research Title Factors Affecting Atmospheric Corrosion of Steels on Thailand Seaside

ylRsw3a nsUsEgadnINInlaninewisUsewmelng a3 9 (TMETC-9) o lsausuwile ne lunlvigy

Avard given by The 9" Thailand Metallurgy Conference , Chateau de Khaoyai

dorsusvia Ausu Aslan Sikharin Sorachot
Award Recipient(s) gy Az Piya Khamsuk
gnneding Westnlsad Amnuaysak Chianpairot
2o weddnAaTan Wanida Pongsaksawad
T8 294 TuuN Kosit Wongpinkaew
319%%1;@ AULTI Witsanupong Khonraeng
wninu hedng Ekkarut Viyanit @ November 27, 2015
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swalUdiaosaiau
Outstanding Poster Award

?iaua\nu mﬁmwﬁ,l,u';mmﬁmmsw%fwmnmamaqLﬁaasmﬁﬂixam%mwmﬂma‘mﬁwﬁu
Research Title

wavsanduse ol loninnihiuudaluiumdsaunaziuems
Guidelines Analysis for Resource Efficiency and Waste Management of the Palm Oil

and its Related Products in Food and Energy Aspects

yiKsw3a The 5™ International Conference on Green and Sustainable Innovation (ICGSI 2015),

Award given b
ward given By Dusit Thani, Pattaya

foysusvia iy m3eMITINa Ruethai Trungkavashirakun
Award Recipient(s)  |7nz55 1109 Seksan Papong
Usznesssy gueting Prakaytham Suksatit (5 November 8 - 10, 2015

swdanisus:noaluainoas szauad
Poster Presentation: Good

dowavu s eulasesnesessuwadanudfvilnasvendusalalnviulelasiaa
Research Title ) 4 a o oo aso W oo v a X 4
WJ‘EJLﬂi’e]\‘1WNW'Jﬁ@‘U'Jﬂ’]Wﬁ’]@J@JG]ﬁ'M?UUi%Qﬂﬁlﬂumu’ﬁ]&m’]ﬂﬂ’m’m’miimL‘LJE)LEJ@
Preparation of Three-Dimensional Carboxymethylchitosan Hydrogel Scaffolds

using 3-D Bioprinter for Tissue Engineering Applications

dIRs03a nMsUsERAnINTINeImansuazimalulagnans fusenideamile

Award given by g a o o =
AN 5 8 wnmmaaiwngquaswmu
The 5" North Eastern Science and Technology Conference : NESTC2016),
Ubon Ratchathani Rajabhat University

fioyJsusvia Wdiuns guatd Thikhamporn Uppalabat
Award Recipient(s) 31507 @nQUUR Morakot Sakulsombat
ek Faed Rukkiat Jitchati
2l Junsina Wanida Janvikul (O March 10, 2016

SNIaN1sUILEUDUNAINY

s0J3aguslaAnIsUs=NoanIsUNlduounAILY

e Al
PRI
Best Oral Presentation Award
Howaviu Localized Corrosion Inhibition of Aluminum Alloys 7075-T6 :
Research Title by Calsium Sulfate =
yiRsw3a nsUsegivInsmMslariveuiilsemealve assin 9 (TMETC-9) au Tsausuwnle e wilvigy
Award given by . .
The 9" Thailand Metallurgy Conference , Chateau de Khaoyai
doysusvia  URwu ndeudn
Award Recipient(s)  Pitichon Klomjit @ November 27, 2015

9 59897152977 2559

queimaluladlanzuas Jaguveii



svJasovduslaFnsus:noanIsuntauaunAY
First Runner-up Oral Presentation Award }-'.‘__“ !nu“.

ﬁ'aua\nu
Research Title
WlKswia
Award given by
#oysusvia
Award Recipient(s)

ey

L

- - - Co w | | |
Fuwoswuuwavesuavilalnddmsu TiC-Ni Cermet N g .',F*T

Novel Liquid Phase Sintering of TiC-Ni Cermet
nsUszgAmmsmaavineuissemelne assi 9 (TMETC-9) a Tsausunla wae wwilvig)
The 9" Thailand Metallurgy Conference , Chateau de Khaoyai

UINYT ADLEITIIH Nattaya Tosangthum

UNE UTNHIUM Monnapas Morakotjinda

J9¥ng nIgsneves Rungtip Krataitong

Seyns vanaL Thanyaporn Yotkaew

130910 5943 Ruangdaj Tongsri @ November 27, 2015

S1D5at5utléﬁﬂ'lSUS:ﬂDOﬂ1SU°']l&UOUI’IﬂD']IJ
Best Oral Presentation Award

gowavu
Research Title
Wiksw3a
Award given by
oysusvia
Award Recipient(s)

Effect of Cu-doped ZnO Sorbents for Desulfurization

International Conference on Engineering Innovation 2016 (ICEI2016) & Imnumaxqiﬂma

International Conference on Engineering Innovation 2016 (ICEI2016), The Sukosol Hotel

gwa dneloas Amphon Nitthaisong
qins1 95alsauna Sumittra Charojrochkul
Ejﬁu @J‘Vﬂﬁaﬂiaﬂ Sutin Kuharuangrong @ June 6 - 7, 2016

nIsUszNdaMsUNduounAIY S:AUG

Oral Presentation: Good

dowavu
Research Title

WiKswJa
Award given by

dorsusvia
Award Recipient(s)

nswseudulenreunednvemedeslasialulnsd-anuiudud-suniadu
Tnenszuaunstuduleselnihdndgedmsunsldnuduigaduuaznmsiuniuuueiise
Preparation of Polyacrylonitrile-Activated Carbon-Silver Particle Composite

Fibers via Electrospinning Process for Absorbent and Anti-Bacterial

nsUszpAmmainemansuasmalulaiiniang Yusenidsanile asafl 5

0 UNINYETVAYUATIVET

The 5" North Eastern Science and Technology Conference : NESTC2016),
Ubon Ratchathani Rajabhat University

G]'u;ﬂj SAatYs Darunee Aussawasathien

AnAne Waud Kittipong Hrimchum

AUNT 1INA Thinnakorn Magdee

anudng AIng Sa-Nguansak Sriphalang @ March 10, 2016
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wavuaunswadunioUdryoyn
Jouds:iunnu 2559

Intellectual Property
(Patent and Petty Patent) of MTEC
Fiscal year 2016

7989755977 2559
guéimaluladlansuas JaqunssIi



NIS8uYONSWEaFUNIVUNUNII AvkuO 88 AD
Intellectual property filing : 88

ADJAUNIOMSAN 5 AYO
Trade secret : 5
an3U0s 66 AYO

. Patent : 66

. ouansuas 17 AYo
Petty Patent : 17

[Ran:10aunswaFuntodnyrun Aokua 42 Aud
Patent registered : 42

ansuas 24 AYD
Patent : 24

ouansuns 18 AYO
Petty patent : 18
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sr9803nsuasnlasunisaan:ztdgu Jouustuitu 2559

tISoL AruzUs:0U$ launldsuadn Uszinfr

=)
]}
Cc
Sl.

1 Semi-solid electrodes having high rate  iuw1 Quneena Us9184464 anigoLsm
capability

2 Stationary semi-solid battery module — fiuw1 Quveena US9203092 aAn3goLsM
and method of manufacture

3 wawme suunddmiveSefidumaradiniid  ofs ileavnd 5914477 i
ANATINTTUHIULALAINITEONHIUMAY  AINT ASNRRNG
lefiduge uazidunarafndvimnain  fign snw
WIARDTUUNTAINA Aziu gutlay
YAAAT QAU

4 gunsnidardnns eseud wuIng lanisml 46364 neg
Fug igwR
vty Adatan
AN ATFIIN

5 gUnsnldsFuaToswud (i) wung lannsml 46535 e
Fug R
dowrlu Fatan
AN ATFTTY

6 Tsuauwmizugnity 5911 Aunsenns 46738 Tng
IhNg LASeILNS
s33usnu Ugyysssunnsal
WsAwd ygyuamasnw
gnnsel Saunuum
Ay wadsinua
AwLg JeUseiivnns
55905NY guaunss
YIUBY BIULUNT

7 gunInisnaIndnily &3 ALY 47043 ng
s3dnA uiuszney
g3%e vAMINg
Uin eydmATIZN
Sydnual ansiades
SITUYEY YYEINNT

8 waddsoifuindoudendanuliin Fuy Wy 47361 ny
Yoned Wsasuun
LDUN HIIUIA
J99ng nIznevas
WaddnA Jan
dowrly d3eTan
DUUA ANTINUS
e AsHa

1 O 7897152977 2559

gudimaluladlansuas Taguveri
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List of Granted Patents in Fiscal Year 2016

no.

Title

Inventor(s)

Patent Number

Country

7

8

10

Semi-solid electrodes having high rate
capability

Stationary semi-solid battery module and
method of manufacture

Masterbatch for preparing plastic films
with high ethylene permselectivity and
the plastic films produces therefrom

Transmission device for combustion engine

Transmission device for combustion

engine (lightweight)

Plant cultivation greenhouse

Orthodontic ligature

Chassis for electric vehicle

7189755977 2559
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Pimpa Limthongkul

Pimpa Limthongkul

Asira Fuongfuchat
Doungporn Sirikitikul
Phatchareeya Raksa
Tawan Sooknoi
Chonlada Ritvirulh

Jenwit Soparat
Chi-na Benyajati
Foifon Srisawat
Wuttipong Sritham

Jenwit Soparat
Chi-na Benyajati
Foifon Srisawat
Wuttipong Sritham

Wiroj Limtrakarn

Jittiporn Kruenate
Thammarat Panyathanmaporn
Peerasit Boonmongkolraksa
Suparat Ratthananon

Sit Nuansirikomol

Kongpan Rungprateepthaworn
Thammarak Suksomsong
Chuanchom Auamnate

Pasaree Laokijcharoen
Thongsak Kaewprakob
Surachai Dechkunakorn
Niwat Anuwongnukroh
Theeralaksna Suddhasthira
Thammanoon Boonyarangkul

Chi-na Benyajati
Piyapong Premvaranon
Anek Phuchamnong
Rungtip Krataitong
Pongsak Wila

Foifon Srisawat

Anan Daraphan

Pisan Siripol

uso184464

UsS9203092

5914477

46364

46535

46738

47043

47361

USA

USA

Japan

Thailand

Thailand

Thailand

Thailand

Thailand



no.

Title

Inventor(s)

Patent Number

Country

10

11

12

13

14

15

16

17

18

19

20

21

Heat exchanger device

Laser holder

Belt-tightening device

Measuring system by micrometer input
data with Microsoft Excel

Strapping Machine for Bamboo Poles

Power transmission device

Collapsible modular solar water heater

Water disinfection device

Manual metal arc welding machine

Specimen fixing device

Foldable mirror for motorcycle

Wind turbine

Shaft locking apparatus

Sumittra Charojrochkul
Parkpoom Sriromreun
Pongjet Promvonge

Pasu Sirisalee
Sorapong Aootaphao
Parinya Junhunee

Nuwong Chollacoop
Peerawat Saisirirat
Manida Tongroon

Thanapat Seemora

Jenwit Soparat
Chi-na Benyajati
Foifon Srisawat
Pongsak Wila
Bhanu Vetayanugul
Rungtip Krataitong
Wuttipong Sritham

Kiatkong Suwannakij
Nuwong Chollacoop
Peerawat Saisirirat
Manida Tongroon

Kittinan Annanon
Premrudee Kanchanapiya
Wiranthana Rodtong
Anek Phuchamnong

Korkiat Sedchaicharn
Sittha Sukkasi

Sasawat Mahabunphachai,
Sukunthakan Ngernbamrung

Ekkarut Viyanit

Korkiat Sedchaicharn
Sarawut Lerspalungsanti

Bussayawan Ariyatham
Piyapong Premvaranon
Foifon Srisawat

Kittinan Annanon
Tongpool Sangkapes
Pansak Saeheng
Pinit Kunsuwan
Ekkachart Hattha

Sarawut Lerspalungsanti

47461

47590

47745

47906

47907

48438

48967

48968

48969

48970

48971

49473

49892
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Thailand

Thailand

Thailand

Thailand

Thailand

Thailand

Thailand

Thailand

Thailand

Thailand

Thailand

Thailand
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no. Title Inventor(s) Patent Number Country
22 Composite armour Kannigar Dateraksa 49893 Thailand
Kuljira Sujirot
Piboon Kangtrakul
Wuttipong Sritham
23 Silicone compositions consisting of ~ Boonlom Thavornyutikarn 50739 Thailand
unsaturated amide-based siloxane and ~ Wanida janvikul
aromatic hydrophilic monomer
24 Plastic packaging films with high ethylene ~ Doungporn Sirikitikul 50740 Thailand
permeability for retarding ripening process ~ Warintorn Boonchareon
and deterioration of fresh produces Surapich Loykulnant
Asira Fuongfuchat
List of Granted Petty Patents in Fiscal Year 2016
. Petty Patent
no. Title Inventor(s) Number Country
1 Preparation and dyeing method of natural ~ Monthon Nakpathom 7386 Thailand
dyes on yarns from natural fibers
2 The chemical composition of packaging ~ Nukul Euaphantasate 10513 Thailand
films that can control the atmosphere  Paveena Prachayawasin
for keeping mangosteens fresh for longer  Suvit Uasopon
duration Wisaroot Payubnop
3 Process of making geopolymer decorative ~ Witaya Shongkittikul 10516 Thailand
tile with glass cullet Sitthisak Prasanphan
Anucha Wannagon
4 Production of soluble recombinant bone  Katanchalee Mai-ngam 10518 Thailand
morphogenetic protein-2 Ubolsree Leartsakulpanich
Nattapat Hobang
Wanwipa lIttarat
5 Class C fly ash based geopolymer materials ~ Pavadee Aungkavattana 10526 Thailand
for construction Patthamaporn Timakul
6 Ceramic glaze for ceramic dipping former ~ Paveena Premjitt 10527 Thailand
for latex Parjaree Thavorniti
7 Composition of ceramic with high porosity  Anucha Wannagon 10528 Thailand
and strength by addition of the calcined ~ Rung-Arun Sanngam
ceramic powder Parinya Somrang
8 Method to modify surface of plastic former ~ Promsak Sa-nguanthammarorig 10529 Thailand

10

by mechanical roughening for latex dipping
applications

7189755977 2559
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Sirichai Pattanawanidchai
Somboon Asavapichayachote
Sopita Jitboon



Petty Patent

no. Title Inventor(s) Number Country
9 Production process of perforated alumina ~ Mana Rodchom 10775 Thailand
ceramic plates Kritkaew Somton
Thassanee Wonglom
10 Method to modify surface of plastic former ~ Promsak Sa-nguanthammarong 10935 Thailand
by saturated fatty acid salt coating for latex  Sirichai Pattanawanidchai
dipping applications Somboon Asavapichayacho e
Sopita Jitboon
11 Glossy, organic solvent-resistant hydrophobic  Sitthisuntorn Supothina 11035 Thailand
coating and method of making the same ~ Onuma Nimittrakulchai
12 Test kits for nickel ions determination ~ Supamas Danwittayakul 11076 Thailand
13 Test kits for copper ions determination  Supamas Danwittayakul 11102 Thailand
Phitchaya Muensri
14 Formulation of geopolymer from fly ash  Parjaree Thavorniti 11157 Thailand
and aluminium waste
15 Formulation of high compressive strength ~ Sorachon Yoriya 11334 Thailand
mortar casted by high calicium class C Angkana Chumphu
fly ash
16 Screen printing process of fabric with  Nootsara Narumol 11511 Thailand
natural dye from fruit shells of tea oil Buppha Somboon
Monthon Nakpathom
17 Manufacturing of calcium phosphate granule  Jintamai Suwanprateeb 11808 Thailand
Faungchat Thammarakcharoen
Waraporn Suvannapruk
18 Navigation system for transferring patients  Kriskrai Sitthiseripratip 11809 Thailand

to diagnostic device

Jaturong Jitsaard
Danu Prommin
Thossapol Chunkiri
Tanapon Srivongsa
Parinya Junhunee
Pasu Sirisalee
Atthasak Kiang-ia
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List of Prototypes

QUUIUUS:=QUKOLURUGMS
Lab-scale Prototype

QUIUUS=QUMAEUIY
Field-scale Prototype

QUUUUS=QUDOEKNSSL
Industrial-scale Prototype
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$1980AUIUUS:QUDOEIKNSSY
List of Industrial-scale Prototypes

aau

no.

dodunuuna:Au3de
Prototype and Research Team

LASDILANYLIIADUNIADIAINS VU UANSTTY DentiiScan 2.0
Dental computed tomography scanner - DentiiScan 2.0

wa d3a13, Usqyay) Funsndld, ay wsnuiiung, é’gﬁﬂﬁ WNedde, newa JunsAs, asna duvila,
nuailnsw @vdiasuseiiv, suma f3aew, A.as.lnsy Sveney

Pasu Sirisalee, Parinya Junhunee, Danu Prommin, Atthasak Kiang-ia, Thossapol Chunkiri

Surapol Chantaweroad, Kriskrai Sitthiseripratip, Tanapon Srivongsa, Prof.Dr.Pairash Thajchayapong

anavisalaasandarunlng

Synthetic hydroxyapatite orbital implant: M-Eyes

WHNT UUANTINAY, 8923 MT ATERY, NAYYH wndnw

Naruporn Monmaturapoj, Autcharaporn Srion, Katanchalee Nampuksa

govlfuusiiussiuaudssannsfianseuvesiusiu gunsal uasvieldendudainhsufulunssuaumsndu
waznszuIuMsBuiiieadasiunisndu (Gudieise)

Corrosion risk assessment software for components used in crude oil distillation and relevant units
(contract research)

03357 afisIuan weady, wnihi helng, 2l WaAFnAaTaR

Namurata Sathirachinda Palsson, Ekkarut Viyanit, Wanida Pongsaksawad

NSEUIUNISHARRIAABUFMSUTanUNIsAnYa L laensuuTUEIUlans TUNSTUIUNISHANKNA NN uaTeng
Fabrication technique for anti-tacking coating for metal components in rubber product manufacturing

Utinen 1imiise, el AesUseiasy, winde gauans, AnAdy dageu
Panadda Sheppard, Hathaipat Koiprasert, Chalermchai Sukhonkhet, Kittichai Ninon
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Prototype and Research Team

10

11

1A3 29D UNAUNANLUUNTINTSUBNIUIA 6 AU (52UI8)
A 6-ton tank dryer (collaborative research)

e e unyaynde, wnse beleg, suns Ausuia, @355 493nnInana, aAusnIus Buungs,

Asnud dnodvedive, algg1nsal Anfasa, oAy Wiy, AR inal, Wi agen, qiﬁ‘mé TupaTan,
NoINA dngine, AN FlueAa

Sasawat Mahabunphachai, Ekkarut Viyanit, Tanakorn Tantanawat, Sedthawatt Sucharitpwatskul,
Sukunthakan Ngernbamrung, Sirikarn Sattawitchayapit, Nuttharporn Puckdeesorasuk, Arkom Haewchin,
Ekkachart Hattha, Pornpipat Yoosa, Surasit Choksawat, Tongpool Sangkapes, Siwaporn Srimongkol

nanduaildnsanunseAinasinasuyludiuni (Sud1933b)
Low fat pork Frankfurter (contract research)

TJann Angdud, a@sn L?I\Iaavjsujﬁ, Tl nuafiana, N34 LISEATUUT,
15w wewangIia, algyw fudseys

Nispa Seetapan, Asira Fuongfuchat, Chaiwut Gamonpilas,
Pawadee Methacanon, Waranit Pongjaruvat, Nattawut Limprayoon

Nduussafuausuaunaussena ActivePAK™
wansiiusnwdnaadmsunisvieUdnTugesusiin
ActivePAK™

13500 AuAsNg, YA 109, UNAS LAARBUWHN, UINY EIISNY,
Uslund Audsd, dumen 51{1/1%@‘[1, N3 ASLNYSA, DARTING DU,
wiin 1lnuna, ey Fadu

Wannee Chinsirikul, Witchuda Daud, Noppadon Kerddonfag,
Bongkot Hararak, Pramote Kumsang, Nantaya Junsook,

Chao Sripethdee, Ajcharaporn Aontee, Chanit Wanikanukul,

Chalalai Sutton

¢ ° o ¥ a a a ,v ¥ ao
arsvautlidiwaldeuludiieulesaununnas (Sus193le)
Conductive carbon for Li-ion batteries (contract research)

fuwn Bumneang, 97950 nausESHA, Wi Wewavdy, duiing sssuim, Ussam 3nuw, suns fsay
Pimpa Limthongkul, Worawarit Kobsiriphat, Priew Eiamlamai, Phontip Tammawat, Pranuda Jivaganont,
Thanathon Sesuk

dguratunnAvui? (U319338)
Light weight brick from glass cullet (contract research)

DUV 530N, Ay AIUNTIA, INET NIARANG, ANSANA Uszanuius
Anucha Wannagon, Samunya Sanguanpak, Witaya Shongkittikul, Sitthisak Prasanphan

= < =) < 3 a vy a v
uia‘uaan: ﬂauﬂsmuaanamuamwlauw (5Ua14238)
Neo Block: Hybrid insulating concrete block (contract research)

Winy wianshuna, ASINWS WusLae, 1 ug senlay, viedd 2evdey
Pitak Laoratanakul, Suteerapun Punlert, Mana Rodchom,
Thassanee Wonglom
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no. Prototype and Research Team

11 SODIS X - An innovative point-of-use water-treatment device for disinfecting drinking water
dnsn gund, afayy) Maying, AnNE AUINgINg, TN Wnde, NS s 1adde, A15A YTy,
dneaus AuvieY, aigns Ashlnyad, Uilian dasnuy, Aygn nilues, Andy Ny
Sittha Sukkasi, Apinya Panupat, Supamas Danwittayakul, Tipawan Fhulua, Phetcharaporn Ninwilai,
Paradee Bunrong, Saisamorn Khunhom, Nuttakorn Keratipaiboon, Panida Muangkasem,
Phitchaya Muensri, Supachai Songngam

12 STUVUIMITUAIAN1sYayainanauUyds1en1sdawindau (DALA)
DAta for Life cycle Assessment: DALA
wayy waadan, Ind Tapaeds, Juden idesly, grided Imaaassuns, wsiua YAy, o530y 35930y
Nongnuch Poolsawad, Jitti Mungkalasiri, Wanwisa Thanungkano, Ruthairat Wisansuwannakorn,
Pornpimon Boonkum, Athiwatr Jirajariyavech

13 gefnUasuuudangunldlusonsianis
(SaununsugnmIsIe)
Flexible rubber coupling for surveillance ship
(co-operation with the Royal Thai Naval
Dockyard)
WIYST WeRy, avie nadTal, IaSuns dudve,
NYIA TUNe
Pongdhorn Sae-oui, Uthai Tepsuwan,
Weenusarin Intiya, Puchong Thaptong

14 g1eRRAuANTIOULEY (FUd19338)

High-performance solid tire (contract research)

WIde Inewasey, wamual sonduns, Iasuns dudvy
Woothichai Thaijaroen, Pram Yodjun, Weenusarin Intiya
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“Connaitre, découvrir, communiquer,
telle est, au fond, notre honorable destinée.”

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

Francois Arago®

QJ
*‘V\lia\‘i‘m a’li’ﬂ,ﬂ Wutihidnduazinansaanssnielsiea Fannend

dhngaemsmadios uazssshusneniguusiaud 25 vesUssmanSuaa fndnil
faufluienansiiundout wif eunzihiguiadn dnusivalvesdaeanslesy
uthwnganaiaigieliussmaniniyinmiluneinemans welulad
wazAaUs §ra3syanamislasunsyuilnifieliudazauaiiananuldegasiud

Inglydosnususiadiuniueinau

i - https://todayinsci.com/A/Arago_Francois/AragoFrancois-DestinyQuote800px.htm

ANNUAL REPORT 2016 1 ‘] 3

National Metal and Materials Technology Center



UNADUAGWUW luD1SaNsd81n1SS=QuUIUNETG

11

List of Publications

. Anatavara S, Sitthiseripratip K, Senawongse P*.

Stress relieving behaviour of flowable composite
liners: A finite element analysis. Dental Materials
Journal 2016; 35(3): 369-378.

Assawadithalerd M, Chollacoop N, Mungkalasiri J,
Tongcumpou C*. Optimizing Jatropha biodiesohol
composition for a suitable kinematic viscosity
by a phase diagram and mixture design. Fuel
2016; 164: 134-140.

Bintachitt P*, Suaprasert P, Aungkavattana P. Effect
of temperature, humidity, and crack initiation
on properties of PZT micro-actuator. Integrated
Ferroelectrics 2016; 175(1): 44-50.

Boonbumrung A, Sae-Oui P, Sirisinha C*, Reinforcement
of multiwalled carbon nanotube in nitrile Rubber:
In comparison with carbon black, conductive
carbon black, and precipitated silica. Journal of
Nanomaterials 2016; 2016: art. no. 6391572.

Boonlakhorn J, Putasaeng B, Kidkhunthod P,
Thongbai P*. Improved dielectric properties of
(Y + Mg) co-doped CaCuSTIQO12 ceramics by
controlling geometric and intrinsic properties of
grain boundaries. Materials and Design 2016;
92: 494-498.

Chaiwat W, Wongsagonsup R, Tangpanichyanon
N, Jariyaporn T, Deeyai P, Suphantharika M,
Fuongfuchat A, Nisoa M, Dangtip S*. Argon
plasma treatment of tapioca starch using a
semi-continuous downer reactor. Food and
Bioprocess Technology 2016; 9(7): 1125-1134.

Channasanon S, Kaewkong P, Uppanan P,
Tanodekaew S*. Mechanical and biological
properties of photocurable oligolactide-HA
composites investigated under accelerated
degradation. Journal of Biomaterials Science,
Polymer Edition 2016; 27(7): 675-691.
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WDAANITONUITULALS NYIAIINATOU

43 NUUINTRRETNTSY U3EN Insausuadnislih BT ITTUNDU 24,757,602

12
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axiun  GolAsvnis/idnssy KaKUAASYNTS JaA1 (uIn)

a4 AsAnwINISANEWANNSauYasdnllun1sYUEs UT9A NNUNSNEAY 24,500,000
N13USUUTasiaunlATIaT 190900950 9N W) 53536 gainninana
A15IAANULT I NSEYINAUlATIES 19snVUEIN 1Y an5ns annned
Manudumaineldaniizn1stuiund

45 nsRmUIgaIHaNYuTudUasnuauas iy 40ns Juay 24,319,381
enAIgUTuLay TanUoalyau

46 s FandenUurdmiunsingeinis uadiy gassaulseny 22,769,954
SNLAUARADYBINTEAN (528N 2) NINAFBUNIG
AatnlugUae

47 NSHAATOUN N DA ENITAENONI5AIELIA nawallnsi Avdiasussiiy 22,235,439
wnwduu 30 ¢ edluleniansuseu 30 ¥
AUELOUmNA

48 Environmental stress crack resistance of SAN W3 a’maﬁaqa 21,420,000
IRPC and weld line strength of SAN

49 Failure root cause determination of A320 aeny wmelad 20,250,000
carbon steel stud bolts

50 lassm g limUsSnwaunsineinssinay fsva lgsey 19,885,672
Usziludaunnsoaveanan e (2)

51 m3mevienwmAlulaERuTTUTTER ENERHAER: UNAR LAARBUUAN 19,570,992
nsHaRuazRLinnanaRndudu (Masterbatch)

52 1AsINSRRNLUULALIAS1EAN N UY LED Yynad WsuIsIuui 18,077,100

53 nsAnwANuaiesiou)isetoandinduras WA vany 15,210,000
Tulofimaviinmnge

54 Audanududalunsussandldneufiamesite nouallna anSiatuseiiy 14,776,278
SAMNSINTINTUNNE

55 1A59n15 WPC Pallet WY a1ngsena 12,600,000

56 1ASINNSSUINITLNIT AT IEINAFBUAIBE19519 Asva leSey 11,763,000
Adouiasaudn

57 MskEUSuUaLURs lelaganvaskaLnedwsAa lsn TJann Angdud 11,397,780
wazamsytud Uz rassnuUsiienisiiaunld@nsen

58 lasen1smsdrsianasAnyandfvesadiniag gnns Juay 10,620,000
Winuu ol udua s onaunss

59 NINMUIMN UL IS RN TuA B kaaiad Avizauns glndoe 10,185,000

60 Production of hydrogen via ethanol steam Ejﬁm’l ﬁ]iﬁiﬁﬁ]ﬁqa 9,560,000
reforming

61 1ATINITIMINTTULNONTAT AT IAA AN sunsal N33 9,510,000

62 A5196A5 DINAFBUAUN LYV 591 Insss5u 9,000,000
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aiun  GolAsvnis/fdnssuy KaKUNIASYNTS MaA1 (un)

63 UUINTONEVNTTH DUV F3TUNDU 8,974,800

64 lasansUsuUguseansnnnsldanunieseud WA vanUA 7,824,000
A15NYATBLUNUTL AR

65 Formula Oct 2013 YR Lwinse 7,277,040

66 AITekaENAUNEN9d s usanasAanUsEndn Inl591 Ims5954 6,750,000
NHIU

67 mMsiaLmANLAmUlaBdRssnvaiofuesIEn 9050 UaAuY 6,320,000
dusugniaelniindndge

68 EGAT Swirl plate Aug 2015 YUna Loninse 6,301,800

69 SIUTUNTRATIENANUFN L UBIVUEIULATRIINS 138 UISALITALN 6,296,835
DR

70 M5UTUUTINSHENE1T2819 N5RUFANA @USIUTIA 6,162,300

71 MINAIUINTEUINASHARNSE LU ANl e DUV I3IUADU 6,120,000
uazindaUMVgInlusEAUgRaMNgsY (1)

72 1Aa59n15338l9AIUT A9 1UnISAN IR IEIE Asva le3ey 5,580,000
wazUszilludaunnsos anuliauysalnients
Yuidouvesndnsoet (1)

73 miﬂfv’@ummsw%mé’mtwuagﬁummga 92% @1SU NSNS VSN 4,968,000
PMAMNTTU

74 lasen1snmsAnwaudfvesilenediuesniniey DUV FITUNDU 4,644,000
INAULAY

75 ATNAUIPULUUTDILAENSTONGIUA AT1E LAANEIFUA 4,508,700

76 mswmmﬂivmumimammuwaqmimnawiﬂj DUV FTIUNDU 4,135,104
LuamuuavLﬂaauammmﬂuivﬂuamammiu (2)

77 Tassmsiaunadasyuulssdawndndmsungu suINTal 151943 4,000,000
LNYATNIYUTY

78 nsudadananafnduduiasuduiladinaiain afindan wivsa 3,967,200
APNTBAIARUVEIANLIITOU LaLanaVINTINYAT
dmsuwmiounnunouddendlve

79 AATILYINAOU HDT/Vicat WiioanaImnssy AN SIFFUAIIUT 3,313,650

80 1A5INIMMUARALUTUUTNATTIUNEA 91N WAYST Uy 3,295,343
NAMNA NN UNTLWAN

81 MSIATITTRNUEIIMevaluRatiLt aena whAnlad 3,240,000

82 FULUULATRNLSERDLTAB TS UNUTUANT Y we Asend 3,159,450
AMAEUY

83 Database preparation for calculation of energy maﬁ vany 3,060,000

12
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axiun  GolAsvnis/idnssy KaKUAASYNTS JaA1 (uIn)
84 lAsIs coating prototype sept 2016 Utinan s 3,000,000
85 lasansiaiugns HOPE dwisuvsaniisdie WY a1ngsena 2,885,760
86 N13ANY1UAIALAZRUNIUYDLY BNEITINN Py anedssn 2,700,000
Tunipaudsveding
87 \wisesengUae AY NINUTUNS 2,700,000
88 lassmsiaiunileAuesindmumnigaumgiien DUV 13TUNBUY 2,629,548
89 Tassmsgnaniiesiuuiignguanlansendenuilng UONT UUANFINAY 2,253,750
GEGERA]
90 MSUSUURALURUD19E T TURLANLWIN AL gsiivey aenatium 2,204,299
TunsavanelualsSunousiues
91 NUUINTERaInNTIH 159910 Urnnadinsiies DUV I3 DU 2,175,000
92 AMTIATIEINAAB U IENE Asva leSey 2,160,000
93 lAsannsnsuse mumaﬂskuammaamaaﬂ nass wides 2,100,000
1;}%}mmmmwamaqmmwww 1 uag 2 97
rnansEnuNsUasuuUainslafinuLasnnsldi
94 s lUIAl N SRR SRR / ARsS Avadan 1,655,640
msanwaNudululalunsdnnisaamiintudunau LU JIUIA
nsneanduniin / NMsimugunsalmdnnemiin
Tun1saendiuusenounaURiIn / NMSHAILILATEY
FULUUSMlUNRaMIUAR sealing blade wag
scavenger blade UasnaUMIN
95 N13UTEeNARRUN MBI YI8UIAINTTU (CAE) NsNmR F38LSAUAN 1,602,000
lunsusuusanssurunsudnlulsvase
96 1ASINSNIUSNWIUSEN UATUAMNAILIAIND 3119 swnsal Insugs 1,575,000
meldlasinsiannamanssuLiRuievsmans
nsamaTulad 2550 Tassnsiusnwusen
UATUAWNRUIAIND 3110 Aelalasanisnmun
guaMNIIULIRuEMsAansnsianmalulag
2551 warlasInITiuSnuUSEy unsuanawa
A 91 ngldlasanisimungaaiinssy
wiiuignsmansn1siaumalulad 2552
97 1ASIN198NKUUITNISNAABUATUAINYDY gneguy) avinauda 1,500,000
LUALABSI AYAINTAUTELAN VRLA
98 n1sUssyniaideddousssunalagldydunsy s wialgy 1,485,000
Lwaaamauiaﬂmmuavlm
99 msUszandltinaluladfuluusiadimemsunne nawedlnsn ansiasusziiv 1,416,239

LwamﬁmmmLLf’ﬂ,ﬁumﬂwwummwmsmammﬂﬂm
yulunmin miuaﬂmiwul,l,au‘mmﬂﬂi
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aiun  GolAsvnis/fdnssuy KaKUNIASYNTS MaA1 (un)
100 lassmsmsimwilanaisuesauauivesieny MG B1909A 1,350,000
wsinalewmalulaglulasiamn
101 Dental CT scan service wa Avend 1,193,400
102 lasansheuszneuuasnedeudianinslas iRy @IUNTIA 1,125,000
103 lassnsnsanialavefiun Ruuasnowunsliuigns A9LABY D1989A 1,099,800
104 WAINTZUIUNTNENDAAINNTTY 2 DUV F3IUADU 972,000
105 ImqmimiﬂummaﬂumsmLﬂaﬂwﬂuﬁmma nawedlnsn avsiasuseiv 945,000
fenlSuay mfﬂa&ﬂamamﬂmﬂiuiasﬁﬁmawm
Vusnss wanwssReshausanszym s g <
A81UUTUTIUNNTS LUlONARARINTEIUNY 5 TOU
2 e 2558
106 Design and production of spiral mold W mmﬁaqa 750,000
v U v @ v <@ 6 a a = a
107 nmsiausuLuugiiunaedulaalay ngwallnsn avdiasuszity 695,000
108 mIWmULATBRBNTIEARUN MR TAMT U ng Avend 523,553
Viupnssuiuuien gsndtiviuia 9110
109 NNTDNWUULALIRYNAULUUTaENlaglgn1s A e Inlsatl InssTsu 497,250
Inludiediaud
110 1Asean15398l9AIUT ne1UNISANEIIASIEN Asva lesey 450,000
wazUszilludeunnsos anuliauysainients
Yuilouvesndn ot (2)
111 MSHAUININERTINUNII9TEAURAEINNTTH Uy sonlay 382,423
112 1ASINITNITHAIUITODLIUNUSYAIALNBNISINYAS 39578 JUNSLAUAD 374,400
dmfunyUinudngrmansuazinalulad
113 nsdindsgdnsamnisudslagldmaluladavein DUV FTTUNDU 350,000
wagNSWaRTIgmMgIimdrTugRamINTIUILIEN
YUINNANLAZVUINY DL
114 S789IUNNTIAIIEA NS UNA N A U9 138 UISALITALNI 270,000
115 JanresdiidanaiiRinismeussqlaihdmsu A3al drdLanes 198,000
m‘zjuvusiwumumaﬂmauﬂeﬂ;maﬂsvmumi
ﬁuusﬂsau (Iﬂiﬁﬂ'ﬁiu gy 1): MTIATITRAYUL
maﬂiyaﬂ,wWﬂmamimusﬂsammumiﬂiuLuumm
116 SPITUNNTIATIERAMUE N 8VDINAN A 138 UISALITALN 76,500
117 mwdngnenivieuedeauiuuiinsuluussmelng Juadley arssasseiy 67,604
JPEEd 2 Uay Sxusil 3
118 Performance and durability test of plastic 6] mmﬁaqa 60,000
grout plug
119 FBNUMT AT IRV VBTN USTUU 138 UISALITAL 18,405

USuane
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Summary of Economic Impact

Increased Private Sector Investment

MTEC’s collaboration with private sector has resulted in
increasing the private sector’s investment in production
and/or services to satisfy their customers’ needs.

Private sector expanded research & development, there
by increasing the employment of science and technology
personnel to continue the project collaborated with MTEC.

Decreased Capital and/or Expenses

Working on the projects with MTEC, private sector had
improved their productivity and reduced various types of costs,
e.g. raw materials, energy consumption and waste disposal.

Increased Income/Profits of Private Sector
Technology transfer and technical consultancy from MTEC
has helped private sector improve their products and

services, resulting in increased income and/or profits.

Number of Impact Impact/Expense
Projects (million baht) Ratio

Increased Employment of Science and Technology Workforce

53 4,015.64
21 55.75

66 2,473.38
55 2,323.02

Projects with Economic and Social Impacts

no. Project(s) Principle Investigator Value (baht)

1 Corrosion evaluation of SS316L tubes used for Namurata Sathirachinda 2,700,000,000
offshore platform Palsson

2 Research and development on the production Thanawadee Leejarkpai 2,550,000,000
bio-based resins for plastic industries

3 Feasibility study of carbon black as additive Pimpa Limthongkul 325,402,000
for Li-ion battery and supercapacitor

4 Recovery of rubber and inorganic substances Surapich Loykulnant 312,048,240
from sludge waste in natural rubber latex industry
and their applications

5 Effect of premium fuel components on Nuwong Chollacoop 289,950,000
performance of common-rail diesel engine

6 Thai National Life Cycle Inventory Database for Chantana Yuvaniyama 276,095,960
basic materials and energy including applications Jitti Mungkalasiri

7 Study of flow behavior of high - density Pongphisanu Muangchareon 276,000,000

polyethylene compounds in an annular die

Asira Fuongfuchat
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no. Project(s) Project Initiate Value (baht)
8 Deproteinization of natural rubber latex for green Surapich Loykulnant 236,560,095
ABS production
9 Improvement of HDPE spacer Piyawit Koombhongse 190,045,250
10 Metallurgical evaluation of the nozzle gun for Amnuaysak Chianpairot 172,800,000
spraying sulfuric acid
11 Materials compatibility study of automotive Patcharee Larpsuriyakul 133,612,500
parts of passenger cars in contact with E85
fuel (polymer parts)
12 Consulting service for new battery development Pimpa Limthongkul 118,090,269
13 Finite element analysis in engineering analysis Sedthawatt Sucharitpwatskul 112,050,000
14 Mercury identification and chemical cleaning in Pimpa Limthongkul 107,460,000
decommissioned pipeline (Phase 1)
15 Development and improvement of rubber Pongdhorn Sae-oui 101,192,400
product standards
16 Licencing for the reseach benefits of processing Kriskrai Sitthiseripratip 92,953,707
and commercialization of medical rapid
prototyping products during the 1st-5th year
17 Development and improvement of rubber Pongdhorn Sae-oui 89,414,000
product standards
18 A study of automatic system to improve Jomkwun Munnae 87,300,000
efficiency of lubricant manufacturing process
for PTT lubricants
19 Carbon footprint and water footprint assessment Seksan Papong 75,060,000
of bioplastic production from cassava
20 Process development of Standard Thai Rubber Thipjak Na Lampang 71,407,800
Process STR 5 and STR 10 of small factories
21 Efficiency evaluation of water-repellent coating Sitthisuntorn Supothina 68,040,000
for hydration inhibition of magnesia brick
22 Investigation on lacquer coating delamination of Siam Kaewkumsai 67,200,000
food can
23 Electrostatic dissipative (ESD) compounding Darunee Aussawasathien 66,712,500
materials for electronic part containers by
thermoforming process (1st phase project):
Characterization of the thermoformed ESD
containers and cost estimation
24 Microwave accelerating curing for fiber cement Duangduen Atong 58,230,000
products
25 CFD training program for turbulent flow analysis Atipong Malatip 54,360,000

13
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no. Project(s) Project Initiate Value (baht)

26 Innovative continuous drying process for Puripong Wannavilai 54,000,000
high quality natural rubber by twin-screw
extruder machine

27 Green OTOP Kittinan Annanon 52,996,029

28 Deproteinization of natural rubber latex for Surapich Loykulnant 52,248,269
Green ABS production

29 Development of honeycomb ceramic catalyst Pavadee Aungkavattana 49,084,189
for practical fuels for SOFC applications

30 Design and installation of hot bath for fruit Bhanu Vetayanugul 48,840,000
export plant

31 Silicone gel for burn scar treatment Wanida Janvikul 47,174,400

32 Surface chemistry modification of carbon black Sitthisuntorn Supothina 44,065,000
for silk-screen printing ink

33 Process development of crepe rubber Thipjak Na Lampang 40,138,808
comprehensive system of small factories

34 Analysis of carbon footprint and study alternatives Seksan Papong 39,780,000
to reduce carbon of ready-mix concrete products

35 Development and improvement of grate in Thanaporn Korad 38,836,800
boiler combustion chamber.

36 Licencing for computer numerical control Kriskrai Sitthiseripratip 37,273,200
technology

37 Technical training on plastics injection molding Patcharee Larpsuriyakul 36,900,000
and flow analysis of an injection mold for hatari

38 DIY spacer Danu Prommin 36,662,251

39 Material compatibility and wear of diesel engine Manida Tongroon 35,000,000
parts with 10% biodiesel blended diesel

40 Rice-mill set for farmers community. Dusit Thangphisityothin 34,925,000

41 Failure analysis of defect of connecting pipe of Siam Kaewkumsai 33,750,000
refrigerator

a2 Development of batter coatings for deep - Chaiwut Gamonpilas 28,512,788
fried skinless-boneless chicken breasts and
potatoes with low oil-uptake and good crispy
characteristics

43 Industrial Service Anucha Wannagon 24,757,602
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no. Project(s) Project Initiate Value (baht)

a4 Improvement and development of semi-trailer Narong Pitaksapsin 24,500,000
transportable tank; Study of heat transfer in gas Sedthawatt Sucharitpwatskul
transport tank and measurement of accelerations Sittikorn Lapapong
induced on the structure of cargo tank used for
transporting refrigerated fluids

a5 Formulation of blends cement from portland Supaporn Wansom 24,319,381
cement, gypsum and pozzolans

46 Development of localized antibiotic released Jintamai Suwanprateeb 22,769,954
beads for bone and joint infection treatment
(Phase 2): A clinical trial

ar Manufactured custom-made shoes for diabetes Kriskrai Sitthiseripratip 22,235,439
monk amount 30 pairs of shoes in the occasion
of MTEC 30th anniversary.

48 Environmental stress crack resistance of SAN Patcharee Larpsuriyakul 21,420,000
IRPC and weld line strength of SAN

49 Failure root cause determination of A320 Siam Kaewkumsai 20,250,000
carbon steel stud bolts

50 Evaluation of product defects/imperfections/ Sorachon Yoriya 19,885,672
contaminants and technical consulting service

51 Film technology in controlling gas and water Noppadon Kerddonfag 19,570,992
vapor permeability for packaging of fresh produce

52 LED street light design and analysis Piyapong Premvaranon 18,077,100

53 Study of FAME (Fatty Acid Methyl Ester) oxidation Nuwong Chollacoop 15,210,000
stability

54 Medical rapid prototype Kriskrai Sitthiseripratip 14,776,278

55 WPC Pallet Patcharee Larpsuriyakul 12,600,000

56 Analysis of welded rail track Sorachon Yoriya 11,763,000

57 The use of polysaccharide/modified tapioca Nispa Seetapan 11,397,780
starch-based rheology modifiers for low-fat pork
frankfurter-type sausages

58 Survey of biomass ashes with suitable properties Supaporn Wansom 10,620,000
for re-utilization in cement and concrete

59 Development of shingle roof from modified Sitthisuntorn Supothina 10,185,000
asphalt

60 Production of hydrogen via ethanol steam Sumittra Charojrochkul 9,560,000
reforming

61 Value creation engineering Thanaporn Korad 9,510,000

62 Rubber track testing machine Pairote Jittham 9,000,000

13
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no. Project(s) Project Initiate Value (baht)

63 Industrial Service 1 Anucha Wannagon 8,974,800

64 Efficiency improvement of multi-purpose Nuwong Chollacoop 7,824,000
agricultural engine usage

65 Formula Oct 2013 Panadda Sheppard 7,277,040

66 Research and development of energy-saving Pairote Jittham 6,750,000
solid tyres for forklifts

67 Development of ceramic body with high dielectric Rung-Arun Sanngam 6,320,000
strength for high voltage - electrical insulator

68 EGAT swirl plate Aug 2015 Panadda Sheppard 6,301,800

69 Failure analysis of engineering components used Warunee Borwornkiatkaew 6,296,835
in petrochemical industry

70 Research and development for natural rubber Promsak Sa-nguanthammarong 6,162,300
finger cot production

71 Development of low temperature body and Anucha Wannagon 6,120,000
glaze production process in ceramic tile Industry (1)

72 Evaluation of product defects/imperfections/ Sorachon Yoriya 5,580,000
contaminants; Technical Consulting Service (1)

73 Alumina granule 92% for industry Kannigar Dateraksa 4,968,000

74 Properties of geopolymer from red clay Anucha Wannagon 4,644,000

75 Design of ambulance superstructure Sarawut Lerspalungsanti 4,508,700

76 Development of low temperature body and Anucha Wannagon 4,135,104
glaze production process in ceramic tile industry (2)

7 Small-scale rice-mill set for farmers community. Thanaporn Korad 4,000,000

78 UV filter masterbatch preparation for industrial Atitsa Petchsuk 3,967,200
scale and commercial readiness

79 HDT/Vicat testing for industry Wuttipong Rungseesantivanon 3,313,650

80 Development and improvement of rubber Pongdhorn Sae-oui 3,295,343
product standards

81 Failure analysis of impeller pump Siam Kaewkumsai 3,240,000

82 Field prototype of dental CT scanner Pasu Sirisalee 3,159,450

83 Database preparation for calculation of energy Nuwong Chollacoop 3,060,000

consumption and C02
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no.

Project(s)

Project Initiate

Value (baht)

84

85
86

87

88
89
90

91

92

93

94

95

96

97
98

99

13

Coating prototype sept 2016

HDPE formulation development for safety
helmet shell

Investigation on biofuels demand and supply
in thai transportation sector

Patient lift investment

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

Development of hydroxyapatite and bioglass
ceramics production for bone substitution: phase 2

Development of chemicals for production of
dry rubber with consistent viscosities

Industrial service : Mitr Phu Veang sugar factory

Analysis of antimicrobial powder

Updated life cycle assessment including land
use change and water footprint of selected first
and second generation biofuels

An investigation of laser toner refilling processes:
feasibility study of novel techniques, feasibility
study of novel techniques for toner collection
at disassembly workstation and development
of tool/equipment for toner collection at
disassembly workstation/ development of an
automated prototype for the process of attaching
the sealing blade and the scavenger blade

Production kaizen in foundry by Utilizing CAE

Technical consulting project for Metropolis
Engineering Co.,ltd., the activity under Thai
mould and die industry development project

Design testing method for state of health
of Valve-Regulated Lead-Acid (VRLA) battery

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

Medical rapid prototype for market trail

79697UUs8 970 2559
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Panadda Sheppard

Patcharee Larpsuriyakul

Peerawat Saisirirat

Danu Prommin

Anucha Wannagon

Naruporn Monmaturapoj

Surapich Loykulnant

Anucha Wannagon

Sorachon Yoriya

Seksan Papong

Sasitorn Srisawadi
Anek Phuchamnong

Perakit Viriyarattanasak

Thanaporn Korad

Ukrit Sahapatsombut

Monthon Nakpathom

Kriskrai Sitthiseripratip

3,000,000

2,885,760

2,700,000

2,700,000

2,629,548

2,253,750

2,204,299

2,175,000

2,160,000

2,100,000

1,655,640

1,602,000

1,575,000

1,500,000

1,485,000

1,416,239



no. Project(s) Project Initiate Value (baht)
100 Development of structure and property of Duangduen Atong 1,350,000
ceramic body using microwave
101 Dental CT scan service Pasu Sirisalee 1,193,400
102 Assembly and testing of electrolytes Samunya Sanguanpak 1,125,000
103 The recovery and purification of tin, silver and copper Duangduen Atong 1,099,800
104 Development of ceramics manufacturing process, Anucha Wannagon 972,000
Ratchaburi
105 Digital dentistry for impoverished elderly to Kriskrai Sitthiseripratip 945,000
celebrate on the Auspicious Occasion of Her
Royal Highness Princess Maha Chakri Sirindhorn’s
5th cycle Birthday Anniversary 2nd April 2015
106 Design and production of spiral mold Patcharee Larpsuriyakul 750,000
107 Prototype development of endoscope drying Kriskrai Sitthiseripratip 695,000
cabinet with humidity and time controller
108 Dental CT scan service Pasu Sirisalee 528, 555
109 Rubber seal design and prototyping using finite Pairote Jittham 497,250
element analysis
110 Evaluation of product defects/imperfections/ Sorachon Yoriya 450,000
contaminants; technical consulting service (2)
111 Development of sand blasting alumina ceramic Mana Rodchom 382,423
nozzel for industrial production
112 Development of multipurpose agricultural Chatrchai Chandenduang 374,400
truck for science and technology villages
113 Ceramics industry production efficiency Anucha Wannagon 350,000
promoting by clean technology and Low
temperature production for small and medium
enterprises
114 Failure analysis of engineering components Warunee Borwornkiatkaew 270,000
115 Electrostatic dissipative (ESD) compounding Darunee Aussawasathien 198,000
materials for electronic part containers by
thermoforming process (1st phase project):
Characterization of the thermoformed ESD
containers and cost estimation
116 Failure analysis and damage evalution of Warunee Borwornkiatkaew 76,500
defective products
117 Fabrication of porous orbital polyethylene Jintamai Suwanprateeb 67,604
implants in enucleation in Thailand (Phase 2)
and (Phase 3)
118 Performance and durability test of plastic grout plug Patcharee Larpsuriyakul 60,000
119 Failure analysis of components used in air Warunee Borwornkiatkaew 18,405

conditioning system
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U 24 RANGAT A1ASF waTAIANITANEN
v « 1,179 1,809

Public Training Participants from Industry,
(24 courses) Government, and Academia
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371UIU 21 KUY A1ATF HAzAIANISANEN

- - 418 2,113
Group Training Participants from Industry,
(21 organizations) Government, and Academia
ﬂ'1i‘Uiu’USJ’J"U’]ﬂWiﬂ’]‘L!ﬂWiﬂﬂﬂiau QﬂaﬂﬂﬁﬂqﬂQQHWWﬂiiu
wazdosiuuvisUszndlng ade 1 A1ATF WAZNIANITANED - soa
Thailand Corrosion and Prevention Participants from Industry,
Conference 2015 (TCPC 2015) Government and Academia
nmsUszygAvInsunYidulnsiulad UYARININIAIAFINNTITH
Iuﬂiu‘U'J‘L!ﬂ']iNaﬂ ﬂi\'i‘VI 7 ﬂ’]ﬂ%’g LLa%ﬂ’]ﬂﬂ’ﬁﬁﬂ‘l‘.‘}’] 100 250
The 7th International Conference on Tribology Participants from Industry,
in Manufacturing Processes (ICTMP 2016) Government, and Academia

‘l 3 59897152977 2559

gudimaluladlansuas JaqusrIi



fNSSUASIAIASKUNAKSULENDBU
Awareness-raising Activities for Youth

dononssu NaVIDKUY IuduAU udUAU-IU
Activities Targets Participants  Participation
nanssu “ainmafvainaendule” lvULazyARAT LY

UUNNITHANIAIEATLaTINALULAE

WiewA UszaU 2558 180 2,160
"Extraction of Pectin from Pomelo Peel" Youth and General Public

National Science and Technology Fair 2015

fanssu "slalad: InermansnuaInis” uniseu
TassmsuvinegdeianuvisUssmalng
" 54 54
"Food Rheology Student
Thailand Children's University
fanssu “anamafuainiidendule” niseu
U “AzauTuin! Truenmansasuss”
& . 420 840
"Extraction of Pectin from Pomelo Peel" Student
Children Day 2016
fanssu “lUgnfou” usmnssudnerdmans  w1avuLazyARanN3ly
wazwalulaguisyf Uszant 2559
. . , , 240 1,920
"Poping Pearls" National Science and Youth and General Public
Technology Fair 2016
N3UYITUBBNUULLAAT UBUA WIIBULAZYAAAN LY
wisUszinalng asan 9 198 2,400
Thailand Robot Design Contest 2016 Youth and General Public
nsudIduRaNUUULATA LA LWIIBULAZYAAANILY
STAUUIUNYIR ATIN 27 50 650

The 27" International Design Contest Youth and General Public
(IDC Robocon 2016)
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Sui
Date

anuf
Venue

UNSSFINNS

Exhibitions

UnssfANs
Event

waviuAulUsanany
Displayed Items

6-7 Aa1AY 2558

October 6-7, 2015

3-25 ganAY 2558

October 3-25,
2015

30-31 fanAy
2558

October 30-31,
2015

17 weAINIeU
2558
November 17, 2015

16-17 WeAINTYU
2558

November 16-17,
2015

‘l 3 18971152977 2559

T5eususada aan Ju
NINYAY3
Royal Cliff Beach Hotel

AAINANDINANNTILNTU

Khlong Phadung Krung
Kasem Market

Tasv-1edluai-malegy

Korat-Chiang Mai-Hatyai

AudWaAnAWTIn
KE9918 WMAUIAUAT
UUNY3

Nonthaburi Elderly Club

55. U3, JMIAUATUILN

Chulachomklao Royal
Military Academy,
Nakhon Nayok

guenluladlavzuay Jaquiieri

NuUsERRIMIMUMsiansaulae

mstaeanuwisdsemelng 2015

Thailand Corrosion and Prevention

Conference 2015

UINSIULazmALlUlagiNe SMEs

Innovation and Technology
for SMEs

winssuudanssulve 3 gina
Uszanl 2558

Innovation Expo 2015

Tasan1s “gugede a¥dlneudause”

UNSTIANTSIVINTS 55. AU5. 2558

CRMA Exhibition 2015

ﬂ']Wi’JSJ“U'eNL’SSJWIﬂ

Overview of MTEC

wsasdtvuIaEand MUY
A Small-scale Rice Milling
Machine for Community

1iesasEtvuaEndmuT

2.ussyAasidmivanloanie
n15d998n

3.ActivePAK™ ganalala

1.A Small-scaled Rice Milling
Machine for Community

2.Longan Fresh-keeping
Packaging for Export

3.ActivePAK™ Breathable
Packaging

a ¥
bAIDILNRUQE

A Patient Lift

Linmefunszquigsfindimtinun

2.Aunuuiisdlagaissanegiuia
wuuilassadesasiumswanah

3.M5ATRlATIES199 1NABIY
audunuudnilse

1.Lightweight Ceramic Armor

2.Prototype of an Ambulance
Superstructure

3.Structural Analysis of
Unmanned Aerial Vehicle
(Fixed Wing UAV)



uf aniun unssfaN1s wavuAuUSanaaw
Date Venue Event Displayed Items
18-21 woAdney  AUSINTIANTS wiatand 2015 Llvwezgilien
2558 wazmsUssynluma 2 1&uwvuitazaneunld
November 18-21, Bangkok International Metalex 2015 1. Aluminium Foam
2015 Trade & Exhibition Centre 2. Water Soluble Core
4 WOAINIBY 2558  AUGUAAIAUAD JuAunn1sana Uszand 2558 \30sniiae
uazN1SUSTYL Duwia
Waana9sll
November 4, 2015  Impact Arena Exhibition  International Disabled Day 2015 A Patient Lift
& Convention Center
Muang Thong Thani
14-15 $uanay AudnTIAns suaaaendenauy asid 12 1.lanzlny
2558 uazn1sUszyuluma 2 funuuiiaslagdnssaneIuia

December 14-15,
2015

6 UnN31AU 2559
January 6, 2016

20 un3nau 2559

January 20, 2016

23-25 fiu1Ay
2559

March 23-25,
2016

Bangkok International
Trade & Exhibition Centre

ARINAADINAINTILNTWU

Khlong Phadung Krung
Kasem Market

nllgusguna

Government House
of Thailand

AUdINTIANIS
wazn1suszauluma

Bangkok International
Trade & Exhibition Centre

12" Thailand Road Safety Seminar

U “wi.aanula Inlnenne”

Klong Phadung Krung
Kasem Floating Market
Festival-Way to Thais,
Kind Market

UUIANTTHYIIWT

Thailand Rubber Innovation
Fair 2016

TAsanIswaseuwazmalulag
Ngeduuviaerde 2559

Sustainable Energy & Technology
Asia 2016 (SETA 2016)

uuuilassanesasiunananah

3.gUnsalvudreduinliunuy
danautnefiazyn

1.Metal Foam

2.Prototype of an Ambulance
Superstructure

3.Individual Scoop Stretcher

13nsenifUng
A Patient Lift

1.ubiug1950951950 9
2.81989AUABUNIIREINSU
91980AUUTTUITANA 191U
1.Rubber Rail Pad
2.Compound Formulation for
Energy-saving Solid Tyres

1.L%§JLW§~1%’2Q”1W 2.5005%U%
A5 UNAFDUULU 3.N1SHAR
“laim@ummawmaaﬁ'm%'ﬂﬂu
ARG 4.NsiauNanlnih
5s0lwihdautas e 6.Fusu
Wansud uazlemasanud
1.Biofuel 2.Pickup Truck for Fuel
Testing 3.Hydrogen Production
from Ethanol for Fuel Cell
4.Wind Turbine 5.Electric Vehicle
(EGAT) 6.Carbon Footprint and
Water Footprint
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3un aniun dnssfnas wavunurluSananv
Date Venue Event Displayed Items
30 AuAN - qwmuﬁwmmam% msﬂsxﬂgﬁmmﬁﬂssﬁﬂ 2559 #d9n. 1.a’1mitﬁaq°un'1w,t,asm14ﬁ

2 198U 2559

March 30 -
April 2, 2016

27 We8u 2559

April 27, 2016

11-14 wen1AY
2559

May 11-14, 2016

8-11 fqu1eu
2559

June 8-11, 2016

7-10 n3NIAU
2559

July 7-10, 2016

28 NINYIA -
6 d9U1AN 2559

July 28 -
August 6, 2016

‘I 4 189711Us2 97T 2559

Uszwndlne 2.Unusnil

Thailand Science Park

< 4 ¢ @ < [
NaUd U19LNA LUNIa
WAL WILIIU 9

Tops Market, Central
Plaza Grand Rama 9

AUGINTIANTT
uazn1sUszyuluma

Bangkok International
Trade & Exhibition Centre

AudlngsAns
wazmsuszuluma

Bangkok International
Trade & Exhibition Centre

AudlngsANs
uazn1sUszyulumna

Bangkok International
Trade & Exhibition Centre

annsalgsnugssnil
"Tadon" .45 5511

Co-op Surat Thani

guéinaluladlansuay aguiieri

12" NSTDA Annual Conference 2016
(NAC 2016)

ASAAUNIUNAD “ActivePAK™”

ActivePAK™ Product Launch
Event

umaduA 2016

Intermach 2016

NEMNTIUINURUINTOUUAT WA
UV

ECO-Products International Fair 2016

duwmaswana newaud 2016

InterPlas Thailand 2016

n s a
U "IneAsuHsLazYaIR
Wasginuegssnil"

Surat Thani Kaset Fair 2016

dmuggeeng
2.97UUSNTIATITINATDU
3.uHunasunaunuly 20 U
4.ActivePAK™ ganglald

1.Food for Health and Food
for the Elderly

2.Materials Characterization
and Testing Services

3.Twenty-year Plan for
Alternative Energy

4 ActivePAK™ Breathable
Packaging

ActivePAK™ gamelald

ActivePAK™ Breathable
Packaging

ii]‘l]ii‘l’!ﬂtﬁaﬂ’]‘il.ﬂiﬂﬁi

Farm Truck

1.ActivePAK™ ganglald
2.PoreMat Jangwiudmiu
guan uaziwzuan

1.ActivePAK™ Breathable
Packaging

2.PoreMat: Porous Material
for Biological Water Treatment
and Horticulture

ActivePAK™ gennelald

ActivePAK™ Breathable
Packaging

YAHITA N159100INITHAR
gelioy e spnuy (Asis
AFnssuLitensaisaTIARNM
AMuTITaTEWINg WA iy
ad.am.)

Demonstration Set of Latex Glove
Production Using Dipping Process



Sun aniun unssfans wavwwAuludnIany
Date Venue Event Displayed Items

11-14 Ay Audnisuszyuwis®  uminssaminddumalyar 2016 1.PoreMat Faagwiudusu
2559 CEaD guan uazimnzgn

August 11-14,
2016

18-28 &9%1AU
2559

August 18-28,
2016

8-10 Nuan8u
2559

September 8-10,
2016

Queen Sirikit National
Convention Center

Auduansdud
wazn1sUsTY Buuia
Winanoesll

Impact Arena Exhibition

& Convention Center
Muang Thong Thani

AUINTUTTYUUKIYA
s

GERLG

Queen Sirikit National
Convention Center

IP Fair 2016

WANSsUIMEAERSuazmalulad
WAsY® Useant 2559

National Science and Technology
Fair 2016

ulneuaudmalyd 2016

Thailand Tech Show 2016

2.Magic Stone: JEaNALNUIY
SITUVIRAINTENS LULAALHY
299591annsating

1.PoreMat: Porous Material
for Biological Water Treatment
and Horticulture

2 Artificial Stone from Fiberglass
Resin Recycled from Printed
Circuit Board

1.Magic Stone .

2.gasindaulesniinliansnzna
gaumniinn

3.A8UNIANIALUNEINRTUNTY
21A19

4.17luLﬁ§3JGIﬂLWi~13J’JaLU’1

5.n3zlasnnunsdlalnaiues

6.ActivePAK™ gannglald

7. /esfiRnsnszivagey
LGN

1.Magic Stone

2 Ceramic Glaze with Low-firing
Temperature

3.Lightweight Concrete for
Building Wall

4 Lightweight Artificial Stones
for Decoration

5.Decorative Geopolymer Tiles

6.ActivePAK™ Breathable
Packaging

7.Ceramic Testing Laboratory

Aautantiaindmsundnna
anRnALA TopFLEX

TopFLEX : Lidding Films
Packaging for Fresh Cut Produce
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Q

¥
= < ? . "
AUSHN LY JUYULDULNA NUIBIUYDITT

U
I1UIUTIN 90 ALY
! I An1UUNISANN

SN
A0 ALY INBY NUIYIU

39 &

Y ULDNYU

1 5 nanAw 2558 ﬂmxﬂ’ﬂﬁm&’mﬁﬂgmiﬁjﬁﬁ]LWﬂIuIagLLaSﬂ’li’:]}Gm’liu’qfﬁlﬂiilJ anndun1sAnN®
PRIV NG

2 6 nanAu 2558 AR TINANYINENERTIMINTINUINYIA a010uN1SANYI
PANTAUN TN

3 20 gA1As 2558 ELINTINAANTIN 91NRANTIU “STEAM Day 2015” an1funs@n

WazAMNANTE kagtiniSeuu wam.

a4 28 paAu 2558 Seagate Technology (Thailand) Ltd. RUIBIULDNTUY
5 28 9A1A 2558 USEM ganailad drin MNgNULNYU
6 31 @AY 2558 U3 aadn Baalvslind (Useinalve) 9100 @mew) - soU3MnT - Mdieauenau
7 3WgAINIEU 2558  NNAITIAINISUAIENT AMZIAINIIUAIANS anunsfnw

UAINYIBENALULATNTLIDULNAINTTUATIUTD

8 11 wyedngu 2558  UnANWIMULIATINAG Wan. nangnTInenmansUadia andunsAnw
A1UTINYIAERSITIAIUIN UNTINeNFeIdan vl

9 11 wgeANew 2558  MATYIIFINTIUOAAINNNT AEIAINTIUANERS andunsfng
UIMESEsTIUAENT AUESIEn

‘l 4 59897152977 2559
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AU AMZLEYUBY NUIBIU

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

12 wgFIneu 2558
12 ngFaney 2558
13 ngFIney 2558
17 wgFaney 2558
31 panAu 2558

17 wgFaney 2558

19 ngFIney 2558

23 wgFAN1eU 2558
25 WgFINNEU 2558
26 NAINBU 2558
30 WAINEU 2558
30 WeFRINEUW 2558
4 §uAY 2558
8 SuNAY 2558
16 5u1AY 2558

23 §UNAU 2558

24 SuAN 2558
15 1ns1AY 2559

21 un3nAu 2559

vsTsUssfududenavinssuruingen (uas.)
AEmALLlABYININ U Ine1§eedn

YA AMYIFINTTUANENT THIAINTUNTINIAY
ANNTELAsTINSBUlT LS sULARa I TE Tl

Ut 1nae Blaalnsiind Wseinelve) 9n Gnww) - souguIms
ANNETINTE wavtindAnwanvmalulagasaunanasinalulad
WAZNTIANNTENEMNTTY UnTIne1aemalulagnszaaung

nszuATwte I wnUTAUYT

ANNTILAETINSEY TSSEuaIUN AU
9INAY “INIAEnTUBNIBATIY”

ALY Tanaunily WagAMYEUIANINTIVIN
AMPINENE AEINYIFEnS uInedudauing
ANNSELATINAN YAV RRINEIFEns 1suSeunnesaesige
TsaSeunavunuasel 29543 3NA1Y “Inermanuenieusen”
a LY & a o

UMINYNAUNBATAIENS TN NYAN NI
ANAIERazTnSEuNIsuTEUnEAIUn “E@nuna” Jaminnen

¢ = L. o @ o =
AR ANEINLIUTEU Vision Center Janingriusil
NANKUTENBUNTS UTvaAngaide am. lietunseuannegsna

a1 NENG PuzRaUranswazInenFans
UNAINIRUI VAR Fo8LEn

ANNTILASTINSEUINLTUSBUAT IR 551H 2.991845571

@

USYN 1584 5089 1owle wUTWA 911 (SaUKsN)

°

ANzRBIENITETNUdNES IS TERIUsEme

PUILINULDAYU

@010 uN1SANYI

a010uN1SAN®YI

a010uN1SANYI

PUILINULDAYU

@010 uN1SANYI

@01UuN1SANYI

WU ULDNYU

@01UuN1SANY

@0NUuNSANY

@01UuN1SANY

@0NUuNSANY

@01UuN1SANY

@0NUuNSANY

WU UDNYU

@0NUuNSANY

a01uun1SAnN®YI

PUILIULDAYU

PUILINULDAYU
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29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

a4

45

22 UNIIAU 2559

25 1ns1Au 2559
26 1n31AUN 2559

10 NuANTIUS 2559

11 QuNIWUS 2559
17 QuNIWuS 2559

24 nUATUS 2559

26 nUANTS 2559

1 furAy 2559
11 Juray 2559

15 JunpAw 2559

30 JunAy 2559
31 funAy 2559

31 funAy 2559

1 Wwgu 2559

1 wwygu 2559

4 wuwgu 2559

' a

NSMT0TINAUTENIN AU Ganud

LATNUILITLLRNIENIIA LY NS TTUYR

v & o w

UIEN gLed udaud Indwes uaun iaildad 1in (UAPC)
U3 3M (Uszwelne) 311n

nauAnEInIde/IniSeuuYes Newton Fund

(e war ans1we1413Ns) - 97N Food Matrix Microstructure
and Gut Health Workshop

A1VIVNAN ALINGIANENS UNTINENFEUAQUaTIvEIH

nslihdiuginie Ghenvudideu)

gihduInermans walulad uaguinnssu
(STI Leadership Program: STIL)

ANNNTILAZTINAN Y INREWNVEAIEN SUIUNYIARUNN D]
W INFUSTIUANARS

TsaSeuinnmsyn
NIUNITUNNE NTENTIEATITNGY

AMNASIRAzUNANEIAME SYUal NN dumalulad
NILIBUNANTEUATINTD TN UURUTIAUYT

H15U NAC2016 WUatu amv. enyuiesuifinns (neh)
HNTIU NAC2016 Wathu e, 18eussviesuimnis (nauie)

HnTidatnu ame. eyl unnig
Tunuusyyadvinsusednl amy. (NAC2016) anauti

it ame. BeusuvissljuRng
Tunuusyyaivinsusednl awmy. (NAC2016) AUy

avidnduszend agInenmansuazimalulad
UMNINYSYTIVA AU TUN

15938UTNTUIYING IR any3
INAINTIUAY "MILINFEUNTIN

a s

ng"

MBUVeITT

PUILINULD AU
WU ULD AL

PUILINULD AU

annvdunsAn®E
PUILINULD AU

WU ULD AU

@010 uN1SANY

andunsfnw
NIYUVRITT

annvdun1sAnN®EN

PUILIULDAYU
PUILINULDAYU

PUILIULDAYU

WU ULD AL

@010 uN1SANYI

annvdun1sAnN®E

14

59891152970 2559
quémaluladlansuas Januisni



a6

47

a8

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

7 Wweu 2559

19 WU 2559

25 wwgu 2559

3 WeEA1AN 2559
4 wgun1Au 2559
11 wguwn1Ay 2559
13 wgwn1Au 2559
24 waunAL 2559

25 WeuNAL 2559

25 nuynAN 2559

26 NHWNIAN 2559

26 WauNIAL 2559

27 ngwNIAN 2559

3 dqungu 2559
8 lquigu 2559
9 dqungu 2559
10 figuieu 2559
14 figuieu 2559

14 figu1eu 2559

a =

Audduaugnamvnsuniai 1 (Jrienvudibeus)

ANTIRATTNANYIINAMLINYFIERNS
WInedemnalulagnsyIsunaIsuys

ANNTIRATTNEEUIINLTUSUUATUIENINYIAL
USYN 9. 17 ARaaTau 3100 (NAT)

v dl U U
AuzHBsNrNNan1Tulne-wesiu TGl
f9N531 Marketing Insights series |l
ANEINEIMansLazmAlulag unnInenduaunaEn
ANLLIMNTNNNUSEN 10d T 3 TUUA-HARAUIINDASIE 310

'
a

AMzAENTIINAMEINEAaRsmAlUlaELaYN1TINYAS
A1V AN UMNINIFEINVAEEaI

AMEHUIENDUNNTIINAN1RAEMNTINLUsEInAlNe

AEVuAUInNemanswazinalulagdeeiulseine
Ainauldnnsensianailyy

ANLUNITHNFTTUAUAI AT INAILINAN D N 1UNT
UANANEFUNYRTANARS

Tasensiasuasnegusznaunisiva (NEC)
wazlasansinundesmalulad Useanl 2559

drinewndly NeINTNYIUAANTITNEY
ANNANTILaTTINIEEY 15938UaSANRINGSUSIINAIERNS
U3t Uindalau i ()

SCG Chemical

URMINedYasauAIUns Ingwainnidl

madvEnd pagInemans wnivedeguasivsiil

PUINUDNYU

@01UuNSANY

g01UuUNISANY
NUIYNULDNTUY
NIYNULDNTUY
NUIYNULDNTUY
g01UuUNISANY
NILNULDNTUY

aonUunisAn®

PUINUDNYU

N8BS

aonUunisAn®

PUINUDNYU

MIUVRITT
anduNISANY
NUIYNULDNTUY
NUIYNULDNTUY
anUuNISANT

aonUunIsAn®
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a19u ﬂmuLﬁlﬁlN‘Ull WUBIY

66

67

68

69

70

71

72

73

74

75

76

T

78

79

80

81

82

83

15 ?,JQ‘H”IEJ‘LJ 2559

20 dquigu 2559

29 figu1eu 2559
29 figu1eu 2559
6 NINHIAN 2559

6 NINHIAN 2559

11 nsng AU 2559
15 nsngAu 2559
22 n3nyau 2559
28 n3nyAu 2559
29 n3ngnau 2559
11 donaAu 2559
15 @omnAu 2559
17 @omnaw 2559
19 @oAu 2559
25 d@enAu 2559
30 #amAs 2559

30 @Ay 2559

31 @AY 2559

USYW 1584 5009 Lowde wUTWA 9110 (’iEJ‘U‘VI 2)

AMATVIIAINTTUONAMNT ANEIAINTTUANARS
WIMEFEQUaTIYEIH

@013 I AERSLasmAlUlagULLUTY

AMNNTELAYARINSANEATUAYIANNTANULAN W Ine1deully

us¥n neadawaida 3709 (Wr1aw)

ANEAEENTIINANMENISAUIIUsEINALN L d LBy
TUsunsu ITAP ane.

U3t 10.48u.0. auesine’ (Sruewndy) S1dn
AUGUINNTINIMIULATUTTAA (FIN) WvInendeidesin
A9n351 NSTDA Auto Parts Tech Day 2016
AUGINEIERSuALINIMANTUTEENA INNINNREIvAaTUNs
HlU13IuRaNTIU TSP & CDIP Open House 2016
dinnuddnnsensananluy
AaNNIERazinSEulsassuansUssLasgAad
ANINTELATLNSHUIINLIUTLUATOIUNTINGNT BV LAY
HlU19IuRANTIU TSP & CDIP Open House 2016
ﬂz:uzEjﬂizﬂaumsmﬂmuiuﬁﬂqiﬁa%aﬁ SCB

HUIMTUAzAMEIINETNUINATEIUREASTIgRamMNTTY

AzRUTMsUALHURTRUA NIz iaun
Asshvguazuinngsy

AMNASY waztinisuusTAUTUTsELANYIUR 6
LsaSgugmnsalayine1dy .1 9eee

NIYNULDNTUY

annUdunisAnY

MBUVRIST
a@01UuN1SANYI
PUINUDNYU

PUIINUDNYU

NIYNULDNTUY
MIBNUVBITT
NUIYNULDNTUY
anUUNIIANY
NIYNULDNTUY
MIBNUVRITT
aoduNIANY
an1UUNIIANY
NIYNULDNTUY
NILNULDNTUY
MIBNUVRITT

MIBUVRITT

a01uuNSANY

14

89U 2559
gudimaluladlansuas Jaquvisni



a1nu ﬂwutﬁlﬁl&lsﬂll WUBIY

85

86

87

88

89

90

7 AuL8U 2559

7 AuL8U 2559

11 Aueney 2559

15 Aueney 2559

16 AugIeY 2559

20 Augeu 2559

27 Augeu 2559

AUNANTILaTNITEUAINLSUTBUTTUSETEUNEY

AegnUsEMeduninInetmans ngulsaseu
PANTUNVINGIFY 12 U4

¥

HLU9I1AINTIH TSP & CDIP Open House 2016
AMNNTILATUNANYINAIYIFINTTUAIENT UNTINENRUSITUANERS
nauuTEnASeTuves

Ut 10T3 mesUaisdu s

AMEHUIENEUNMINNANGRAMNTIULVIUSEINALNY

aoduN1IAnN®Y

anndunsAne

PUIINUDNYU

a01uuNSANY

PUIINUDNYU

PUIINUDNYU

PUIINUDNYU
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The Dissemination of Knowledge through Printed Media

MameunIALIMIFuTaneansuazmaluladfifetosgarsisavulunilsduasisddyueaduime
Aanssusinanddiunslaensdninnsaismaluladiaguazniswennsunaauluiv

The dissemination of knowledge of materials science and related technologies to the general
public is one of MTEC’s main activities, performing through Materials Technology magazines published

quarterly and various of technical essays published regularly on the MTEC website.
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Materials Technology Magazine
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Issue 79: October-December 2015

The 68" Session of the UN General Assembly proclaimed 2015 as the
International Year of Light and Light-based Technologies (IYL 2015). This issue
of Materials Technology magazine addresses such a special occasion. Some
articles of interest are, for examples, 10 amusing aspects about light’,
‘Light of garment’, and ‘Let there be light! An account of a creator of light
using OLED (Organic Light-Emitting Diode)’ and an Interview with NECTEC’s
Photonics Technology Laboratory.
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Issue 80: January-March 2016

The world’s population is aging rapidly and Thailand’s population is aging
faster than any other countries in Southeast Asia except Singapore. How do
we cope with this challenging situation? Various aspects related to this critical
issue are presented, e.g., ‘9 Megatrends of the Aging World’, ‘“Textile for elderly
people’, and ‘Use of Finite Element Method in the Design of Prosthetic Knee’.
There is also an interview with Dr. Asira Fuongfuchat on the role of rheology
in food development.
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Issue 81: April-June 2016

The Prayuth administration has identified “10 Targeted Industries” in order
to promote more investment in Thailand, hoping that the country would escape
the middle-income trap and become a developed country. What is the core
thinking behind this policy? In this issue, basic facts concerning this policy along
with opinions from two leading TDRI economists, namely, Dr. Somkiat Tangkitvanich
and Dr. Saowaruj Rattanakhamfu, are presented.
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Issue 82: July-September 2016

South Korea has achieved a phenomenal growth in industrialization,
technology advancement and economic prosperity, leapfrogging from a poor
agricultural country to a rich industrialized country in just only three decades.
How can South Korea manage to achieve such a spectacular success? This issue
of Materials Technology magazine addresses this fascinating question.
An interview with Dr. Paiboon Petasane, a Korean expert, is also presented.
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Science News On the MTEC Website

JBaUNAIY FUNHYNS
Title Publication Date

gnenguunmaIUssnII ST LarenNTa

22-Oct-2015 1,129
Extending a battery's lifetime with heat
wlavhaninuduresnadlainiliouass
05-Nov-2015 1,110
Foam heart could pump inside you just like the real thing
UFlnANGDU IR INIDULAIBYEE WAERN
! 24-Nov-2015 1,641
Plastic contaminates table salt
H1UauNaaan widgymuuafiseneeuidiue
11-Apr-2016 809
Smart bandage prevents antibiotic resistant
MesoGlue nmilave Badnldmiletuniinisidesuaznistnng
12-Apr-2016 674
New metallic glue could replace welding and soldering
wedweslouiavdalnladanduilofiounay Jangonuaniiies
v . ) 18-Apr-2016 925
heesauysal
Completely new kind of polymer could lead to artificial
muscles and self-repairing materials
wanaRnTan AU
01-Jun-2016 709
Low carbon bioplastic
2016 Lexus Design Award fusuuussasiasidaundduuriiu
S v ! ! 27-Jun-2016 424
NF1MI8 LUULATRBAILINA DY
Lexus design award 2016 : Agar alternative to plastic for
eco-friendly packaging
Tuuruyldvnven. seveimsiiuneludeouniaulugan
v ) ! 29-Jul-2016 419
Shampoo bottles get nano-makeover to squeeze out every drop
Tsaulmmheliinualdanlmduagiiuldunuiulaglilodidu
. . . o © 02-Aug-2016 627
Silk keeps fruit fresh without refrigeration
13 BPS lunanafnenanelmindunsesewadlulussuuduiug Sy .
Plastic manufacturing chemical BPS harms egg cells, study suggests AU
52912 INe1AEns 11 3o 8,854
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