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Message from the Chairman of MTEC Executive Board

Welanmudusiainaniznisunsszuinveslsadadialisalalsun 2019 (COVID-19)  Usenaaneg aaussUsuduay
wsuAnumSeslumsutetuneldusunl Tneamgitanuundlug (new normal) ansndiunatsneasueu (carbon neutrality)
wazn IR NGB UTULRN99 (sustainable development growth; SDG) &sUszinalneazlasunansenuatamanaesldle

Uszmalnefoandayiuanuimenanvaneguuuuiananinmsidsuulasismds Bumalugiusmsemideves
Uszinadidudesselfumiilesesiunmsiasunasewuiu Tnggsiidunsaunisfandnsunsidoimuiwagimngsy
Faudsziuosfiinisdetulsenuduuuy deludunsaseenuannsosazdneniwluamoineluladiifstesaznisiily
Ttuselowd gatiulinnuddyiumsuimsdanisauasunlas (change management) Taglanzn139enUUUNTZUILNS
Fufiuau (process) Tifimssulangannianissdaliuindu wagnadeslomamiadelugnislivssloviasdunianisuan
WiernlUgnisasnsnanan (output) HadWs (outcome) LATHANTENU (impact) ﬁﬁ@mmmm?jqﬁua&mﬁﬁaﬁﬁ@

VL;J':}"]mﬁm?alﬂuLLﬂadm&Juaﬂ%ﬁmﬁaLLasquLLSQLﬁanim qmé”mi’a@mam‘ﬁqmL'fluﬁéfaqﬂ’]iLLazﬁﬂ’J’mé’ﬁzyﬁm%'U
magsiagaamngsy InsiennzludagiuimilanivierwddyiumsesniuuuazmaidenlitanidBunazmuiouldnuuuiin
wswgianyuieu Je91Tusdadeniinidodumaszdeadrundunumaivayuiusznounislunisudludymnimanuas
nsauTansauiieudstulunanslan Faudumeldfmundemdumsiinuiufuiussnouniseddlndiauniu iesjsgns
ahamansenuidaasvgianasdenuiiiduystlomiaonsuiuanusdiosnisvesiuszneunisesnauyiass

As the world begins to recover from the COVID-19 pandemic, many countries hasten to adapt and prepare to
compete under a new context, especially the New Normal, Carbon Neutrality, and Sustainable Development Growth
(SDG) in various dimensions. Thailand inevitably joins these endeavors.

Thailand has been facing a number of challenges amidst rapid change. MTEC, as the country’s research agency,
needs to quickly adapt in response to these changes by focusing on its core R&D and engineering missions from the
laboratory to pilot plant levels. These undertakings include the development of its competency and utilization in
the relevant technologies. MTEC also focuses on change management, such as the design of the process, to get more
work from the manufacturing sector and turn research work into applications, leading tangible outputs, outcomes, and

impacts.

as.wg lakisygu
US:81UAfU=NASSUNISUSKIS

No matter how fast and drastic external changes are, materials science is still vital to the industrial sector.
Currently, the world is focusing on designing and using sustainable and renewable materials conforming to the circular
Dr. Pasu Loharjun economy concept. MTEC researchers will support entrepreneurs in solving production problems and developing
Chairman of MTEC Executive Board innovative products and processes so that Thai industries could compete in the global market. MTEC has set work
directions to create beneficial economic and social impacts, and, at the same time, meet the real needs of the

industrial sector.
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81591AKRIUIYANS
Message from MTEC Executive Director

WumesjafumsuimsmAfouazesdusznevddyiiedosnevinAnuesnnuiesiFes eliiAnnsaiiswanszvy
fifitfodfay (meaningful impact) 3nnas3deifinnuduiie (excellence) IuL%"aqﬁ'mauauaqmm&'aqmwaaﬂa;uLi’]mmwﬁa
Tanguasusuina (relevance) vuflugiunisadsaruannsamanaluladfanuazniswdn sudsinunsesniuuuayimnss
ﬁLﬁﬂ?ﬁadﬂiaUﬂquﬁﬁuwé’ﬂ ﬁﬂﬁ 1) Materials Synthesis & Processing 2) Specific Materials Characterization, Testing & Analysis
3) Enabling Engineering 4) Specific Applications U construction, rheology for food, human-centric design for health
Husty Tneluusasdisnanazinsairsaugassninimsidoriannlunisaiisesdmulniififnenmuas mahseanddeluld
UselemilltiAnnsveneaalursnine iitelvitlesdmnuivionnuaninsamanalulaglmidmougnisliusslomiasadedsioiles

Wumeaunrmsuiolunshaudeulesiunadiusiigg ﬁy'amﬂﬁjﬁmaﬂsuu WIS NAFIANYUTY ARDAIU
WhguvieasdnsuIuInA Wesmausuimuslandideiigaiamadnslunsinluliuseloniats Wanuddalunimnie
anudladslymvideanudosnsuazsruimunidimnslunsitnusiniu fanseuaguansimuaiivinenadnuny
YosHandniifieUsrasd mdnedaninwindenviousunlunisudnuaznisliauiiiisides anvasalunisudnldass
(manufacturability) ng) iU 1Asg1u “a eteinlonalumsamanssnuluasugianasdiauanaidouasiaun
wenwlleanmsaniunsideaulananinluguuuusieg loun aedanus unaa3de nindaunedynyr duwuu Seusesud
Bumadilirnudfyiunszuaunmsmeneauazveenamalulad smemsianuazdavindeyaatiuayuiddy wuy s
nszUIuNsan nsdavigiionisldu n1sgentise uaz Bill of Material (BOM) 1Jusiu

MTEC focuses on research management and the key elements involved under the concept of
coherence to create a meaningful impact. It prioritizes research excellence to meet the needs of the target group and
the relevant problem of the country based on the capability of materials technology, including design, engineering and
production. These undertakings cover four main areas as follows: 1) Materials Synthesis & Processing, 2) Specific Materials
Characterization, Testing & Analysis, 3) Enabling Engineering, and 4) Specific Applications, such as construction, rheology
for food, and human-centric design for health. During its implemenation, there were a balance between research and

development in creating new knowledge and application of the research results to a wide range of users so that our

knowledge and technological capabilities are continuously used in practice.

_ /}_ In addition, MTEC cooperates with various sectors, such as the private business sector, the government sector,
___,:3:__.-- 55;;}2?': - the social sector, and the community, as well as agencies or international organizations to participate in planning and

- :
formulating research problems for practical use. MTEC also places importance on stakeholders’ needs as well as
as.oalnw Ul S-[U gna participates in identifying common goals. These cover the targeting of desirable productivity attributes and analyzing the
' d81u0601S " environment or context in production, and related applications, actual production capability (manufacturability), rules,

regulations, standards. These endeavors are expected to help increase the chance creating socio-economic impact,

Dr. Ju|athep Kajornchaiya ku| apart from obtaining the results in other forms, such as a body of knowledge, research articles, intellectual property,
Executive Director and prototypes. MTEC also places emphasis on the process of technology transfer and utilization by developing and

providing critical supporting information, such as the development of production processes, the preparation of user

manuals, maintenance and Bill of Material (BOM).
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Executive Summary

audmalulaglanzuaz fanuid (Buwe) dflununuiusialuiiama
faonndouas LﬁuaaﬂmﬂuLquﬂaamﬁmaamummwwunmmmamuavmﬂﬂaEJ
WAIR (@) atudl 7 (ﬂwﬂiumm 2565-2570) smmuiaaﬂwmmammm
20 U W.p. 2561-2580 WAZLNULNUNTEAUAIGE 919 ijﬁmammswl,ﬂaau
nsimUssinacislinaATugiatinn wsegiavyulew waviasugiadded
(Bio-Circular-Green Economy : BCG Model) EJV]ﬁFT’]ﬁG]’iﬂTﬁT\]EJLL’ﬁu‘Ll’J(ﬂﬂi’ill
20 U (W.A. 2560-2579) L’e]llLVIﬂIMﬂ’J’]ﬁJﬁ’]ﬂﬁJﬂUﬂ’]ﬂ‘iﬁamﬁmﬂiﬂiﬂﬁi’m‘wumu
snumaluladseiugs Toeianzagneds « wauinnssusuoarsugiaiirenang fuoen:
IﬂiaamwumummmimLwaauuauummumaauﬂivwmﬂma 4.0” Wleadanauy
finevaussnufossTeInAdIigg waznsihwarAdeluliuselovdlunis
wilvussmdynvieiauifants suasnelifanansenu@suiniifideddy
AoLATUgNALATHIAL

The National Metal and Materials Technology Center (MTEC) operates
its mission through a direction that is consistent and linked to the strategic
plan of the National Science and Technology Development Agency (NSTDA)
No. 7 (The Fiscal Year 2022-2027), which is also linked to the 20-year National
Strategy Plan (2018-2037) and master plans at various levels, such as the
strategy to drive national development with a bio-economic model, circular
economy, and green economy (Bio-Circular-Green Economy: BCG Model)
and the 20-year research and innovation strategy (2017-2036). MTEC places
importance on taking advantage of the opportunities provided by the high
technology infrastructure, especially “Eastern Special Economic Corridor of
Innovation: The Innovation Infrastructure to Support Thailand 4.0” to create
works that meet the needs of various sectors and apply research findings for
practical use in resolving problems or developing business, thus, creating
a significant positive impact on the economy and society.

115398 Weuun uazagwudanssuy iwaaaulanddrAcyuovus:inA

Wimatautazadslnauanisanisiiunaluladian lagld
Technology/Research S-curves uJumeuawmaIumsmmmmw NIVAATT
VNN WAL IUNLNITNY ilodsaunanEn (output) mﬂmiaﬁ]ﬂuimwumm
ldun unew funuy uasninddumslaya devonlguadns (outcome) Ao
ﬂ’lﬂ‘lfﬂi“’IEJ‘U‘UWQSLULWW’]m%EJLLa“’a’]ﬁ’]im‘lJi“’IEJ‘Uu sunalnmacemanmeluled
M35uieide m3dwady duhlugnsaiismanszvy (impact) uaznisasu
(investment) miummiwmua P RGEY muﬂamLﬁmmamﬂﬂmiuia‘uu
5 nguvan dun gaammnssunsuanuazuinImeimnssu amudasndouas
ANAINTIN aEUﬂ’lWLLa”ﬂ’J’]m‘LJUEJEJ‘Vl@ AMNTIUTIUNTYATNTTY UATLNEATNTIY
Ima‘uﬂiumumu Circular Economy, Health and Wellness Pdulandves
Useanazfmualiiunnssuiend fo lunalAsugia BCG (Bio-Circular-
Green Economy Model) 531899714 Industry 4.0 dpsnsvdue A nsslun sy
YDIQAAMNTTUNITNENUALUINNT
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Research, development and innovation to meet the needs of the country

MTEC develops and builds capabilities in materials technology by using Technology/Research S-curves
as a tool for research management, resource allocation, and work plan in order to deliver research outputs in
various forms. For example, articles, prototypes and intellectual property are used for both commercial and public
benefits through technology transfer mechanisms, research collaboration, and joint research, leading to impact
and investment in economic and social aspects. MTEC has 5 main utilization target groups, namely manufacturing
and engineering services industry, safety and quality of life, health and wellness, agro-base industry and
agriculture. MTEC also focuses on the main point of Circular Economy, Health and Wellness that are national
problems and set to be the national agenda, namely the BCG model (Bio-Circular-Green Economy) and
the Industry 4.0 to enhance the competitiveness of the manufacturing and service industries.
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- InssaaeBuanuudausdumssesiunsndnainvesiesiasanssagweiuia

- QuvievIiTEY Magik Growth

* NTIYITIRITYNFTINPIANDTUNAERN }

« MIWBELATIINT BN SHAINANENINT LN TERNLULLAYHANTUAIU Stay Side Step dwTusanssugseTaamauny
NNAERN

AuIUUS=AUOaIRASSL
« nspvrumanas iy lnnenuigvsuuumadalnglinssuiunsyuaiswiuaoy
- lnssaasalnsasiminuiindnantagesgiiden
« funuugunsaitiestusutnavessofililunisvudedn ivdedses (LUPD)

- fusvuuwlsggsanenuIaniinisfiuanuuduniwonislAae

vuuszuuIazNanSisaNgy Fiscal revenue and expenditure

suuszanaiilésu 688.4 &uuan MTEC was granted a budget of

nan1sidane 557.0 aUuIn 688.4 million baht and had utilized

@Aadudavas 81 vassuuszanaufildsu)  a total of 557.0 million baht, which is
equal to 81% of its budget plan.

A lgIeATHU
Operating expense

A ldTIeyAaINg ansldng )
Personnel expense Administrative expense gr?wﬁlgnat;;# t';n
383.54UUN ¢ 557.0 duuIn
(millon baht) (million baht)
Anldineionsasmu

Investment expense

36.8 awuunn
(millon baht)

10 Y581 2565
gudinaluladlanzuay aquusi

Research Highlights and Industrial prototypes
Research Highlights:

* Reinforced Superstructure Design of Ambulance Van Patient Compartment

» Magik Growth

» Thermoplastic natural rubber traffic cones.

« Skill Preparation and Know-How Development in Designing and Manufacturing of Pick-Up Stay Side Steps from
Plastic Composites

Industrial prototypes:

« Fabrication of Open-Cell Commercially Pure Titanium Foam using Slurry Impregnation Method
« Lightweight Aluminum Bus Structure
« Lateral Underrun Protective Device for Heavy Goods Vehicles

« Flexural Rigidity-Enhanced Ambulance Door

ANl U
wHu AN o]

Operating expense
136.7 a2uu1n
m|”0n baht) Plans of Utilization

k
62.1 &uum (millon baht)
fuuins BUURaUlandUsend
44 3 auun AUITBUATWAIUT | NationalAgenda

(millon baht) d1uun

‘\Management L/ (mlllon baht) | 8.0 a1uum (millon baht)
\  expense: 4 Research and "
- \ y \Q./J i Development <’O_Ir\o Lwﬂluia%mua YA TR
“» = j—'\/f | expense: Y mumalulag Tan
o > \ L > Material technology platform
< pr- 7.4 & wum (millon baht)
L/ huatiuayu o o
ANSASLAZAIUN ( ﬂ’]iUi‘Vi'ﬁﬁ]@ﬂ’]iﬂ?BiﬂﬂfjﬂJ’Jﬁ]&J
a']uu']n Research group’s internal management cost

millon baht) r—“ 1.1 &um (millon baht)
R&D support [
expense: (d/
=
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ﬂ']SV‘V-CUU']SSf_]Olla:ﬂI']UnOanﬂTUTaf_j
unains (MTEC's Personnel)

Sy

Wumpatuayulvfinddouas fiiaungsiavhnusutunhsnuneiguasanensuegislndde Wethedaug
LLﬂSNﬂQ’]N’JR}EJIUIﬁMLﬂﬂﬂiﬂmjumaqma’mr}ﬁu danu wazyuwy naaulagaguiidsd

Outputs in business development and technology transfer

Uﬂa']ﬂS mjuaﬁ'ﬁﬁﬂmi MTEC encourages close relation between its research and business development teams and the government
: 91U92U 313 AU e : and private sectors in order to utilize its research outputs in the industry and the general public. The key outputs
O'IUQUH\JHU . N : are as follows:
: 394 AU wusmungusiuviasail 313 officers in ,O : . e e d e .
: research, development : - aevoawaluladidendvd 8 1S90 TiuA 8 wulesu
: MTEC’s personnel and engineering  pota ot oo : 8 commercial technology transferred to 8 organizations
: ’ comprises 394 employees J2uou 81 Au : - dngveawmalulagideanssaysslon 5 1S90 Tiun 8 wwa
grouped by position ’ | R 5 technologies transferred to 8 organizations for public uses
: e Folllomis: , I : - AR UNANENINIATINNTIIATE/SUT9ITe/mUSnw/usmsunasgu unnasguazienyu 405 $19A1S Usenause
: in support . : ) L . . .
: : 405 projects are delivered, encompassing joint researches, contracts, consulting and standard testing service to
: government and private sectors as follows:
. CENNREEEEEEED, | . . ...ccoiiiirrrenniinneeeeee D o eeeeettettiineettetinnae et mslEAUEan §U5‘1\)55§J(IH§O§U) 31AS1:KNadoU AslEuslosu
12 $19M1s 24 TAsvAs awuIasgIuaIna 1ANSwaFUNMYUeyaYT (SUMVIY)

364 s1901S 551911

_ o unanuAfailuNsa TR Impact Factor
WAWAVINANTSIVY 910U 98 UNAIU LHuunANLTEl Impact Factor

Academic OutputS' 11NN U39 AU 10 91U 2 UNAY 12 consulting cases 24 completed contract 364 analytical 5 IP-Utilization
’ research projects and testing services

AISWaUIA1avauauinAlulagdan

Suvandwdaumaiyayr MU 77 AU

a

- V3T 32 Ao Outputs in human resource development for materials technology

« DYANSUNT 42 Ave

7 AT NI & ST Funuuannfivd/ansnsadsele v

$2uou 7 Guluu A1SUS=yuIBINS ?Oﬂhssp:onmmans ﬂjSNﬂOL-IJSU _mswnousu .
: : Academic drksulanuazlgasu kangasnalu KangaslawInau
conferences Science events for General seminars Specialized seminars
10 conferences children and youth 31 seminars 8 seminars
7 events

I#sumsaaniwddunmedeayn 910U 57 AYD

a a

« @V5UNT 38 A1V

35 19 e s19¥adildsu 97U9U 7 S10I3 kangas

« STAUUIUIYIA 3 571978

« SEAUUsTIA 4 51978
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s19(A91nA1SANTULIULANANSNUIBVIASUIADIAAVA
Income and Economic and Social Impact
1‘.
s19ldonnnisdnduviu 127.2 a1uuin Us:naudag
Combined income of 127.2 million baht is as follows.

90KUUIVY/9aKUUSU
r| Grants

SUO'I\)/SDUDOEJ

0
Contracts/Joint Research ()

USﬂ‘]SlI’]F]UF]/OU']ﬂ']S
TechnlcaI/Academ|c Serwces

IPs/L|cen3|ng/Tra|n|ng/Sem|nar/0thers

SIuU
Total

90KUUIE/90KkUUSU 71.9 @IUUIN US:NoUGIY  @--vvveeveee

Research supporting of 71.9 million baht is as follows.

d1Unv1udanns:nsavAISaauAnY InY1MEas 3Vguazudnnssy (au.ad.)
Offlce of the Permanent Secretary (OPS) , MHESI

KUBUSKISIA: onmsnumumSIWUFmUmU'lsnTumsutJ\)uuua\)Us I (UWU )
Program Management Unlt for Competltlveness (PMU C)

an0udvgs: UUG']S‘]SfUHU (8254.)

Health Systems Research Instltute (HSRI)

SUAVIUNSITIUKVEA (28.)

The National Research Council of Tha|Iand (NRCT)

sWiEhenaauRUs=InATng (nWw )
Electricity Generating Authority of Thailand (EGAT)

KU28USKISIa=daNISNUAUMSWAIUAIAVAULANUAIUANSWUUIENITURaNANYINISIDYLLazN1SASIVUIOASSY (UWA.)
Program Management Unit for Human Resources & Instltutlonal Development Research and Innovatlon ,

msguKvUs:inAlng (nen.)

Rubber Authority of Thalland ’

n1sTWW1aounumn (nV\In )

Provincial Electricity Authority (PEA)

ASUEVIESUALUNTWADIDOEDU
Department of Enwronmental Quallty Promotlon (DEQP)

AS|anOff|ceofAerospace Researchand DeveIopment(AOARD)

auq
H"Other ‘

Grand TotaI

14 79697559717 2565
gudinaluladlanzuay aquusi

71.9 (57%) @---- :

Usztnns191d Income 97u9u (812uun) Million baht

eoe

17.9

8.6

8.4

8.0

6.7

6.4

5.1

1.9

1.5

5.9

N9

wans=nunvtAsygoua:auau 1,962 dwuin

aodu 3.5 wih vesaldseuses Ulnedidndunansenulunaayngad

® anAuNU/aneTluINg
Reducing cost/expense

572 million baht

v
aa v a

® LNueavIE/ANNATLS
Increasing sale/profit

1,142 million baht

Economic and social impact 1,962 million baht
equivalent to 3.5 times of its operational expenses, can be categorized as follows:

@ anALdslanid
Minimizing the
opportunity cost
240 million baht

2 - —_ —_— ..n,
N1SASIVWUSUQOSIVY -
L;éumni"mﬁan’uaaﬁnﬁ%’a O

PelulsemAway G]I’N‘Uiumﬂ

TugUuuusiieg LWE]ﬁ\‘lLaiZJ @
mmn’nnmwmmniuiaﬂ "
nsuystduaiug sauds

" . ——
ATLANLUABULAZWAIUN ~).©
UYAAINTITY

awudyyraNuTIAAUAISUTINA
Jwau 4 QUU fu 7 800U Tu 3 Us:inA

These were 4 agreements signed with
7 overseas research institutes
from 3 countries

&
&

® 15A1ANAUNUNINNITIRY
Financial Proxy

8 million baht
"""""""""""""""""""""" o
a Building of research
ﬁéﬁ networks and partnerships

MTEC has collaborated with
various domestic and overseas

A research institutes in order to
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, promote technological progress,

L share know-how, and exchange
and train research personnel.

aswudyyranusmdianunilsnululssing
Jwou 4 QUU fu 5 00U

and the other 4 agreements
signed with 5 domestic institutes.
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Vision, Mission and Core Values

ﬂuﬂmnTuTaﬂTawua-ﬁaouh'\w'lﬁ (13utnn) o“oﬁ\)ﬁumuuﬁﬂfu-siv § Wajun 16 Auglgu 2529
watdukuagviutawi: n'l\)nauuauums:)oaua wavutnalulagnivdiulak:uazaan n"awluo:)un 29 SudnAu 2534
Tawsaubudauktvuavdrinviuwaurdngamaasuazinalulagukvsia (aany.) ns-nso\):)nmmams inaluladua:

n1swavvIu (Faluvau=tu)

The National Metal and Materials Technology Center (MTEC) was established by the Cabinet Resolution on
September 16, 1986. MTEC's primary objective is to support research and development in metals and materials
technologies. On December 29, 1991, MTEC became a member of the National Science and Technology Development
Agency (NSTDA), Ministry of Science, Technology and Energy (then).

dqgnmu
< & @ va P ~
Wuwmaunveusuangidiuladiudslugiue
nrgudfynduiadaulATugiInazdsauvosuseine
agAngrans walulad warudnnssy auwmaluladian
wagn1Inan avvieuldannAuAINYaINaIuIAngIn
AT ey dnsiilUlduselesdaswansenu

WauInselATygnawazdenuag1ailitud Aty

Wusf9

W wazai1adannuasaneumalulad ian
THudmassuazmaenyu Tnefifanssumdngsil

« 39y Wawn wazadiauwinnssy ﬁy’ﬂugmwums

39y N133Udneide AuaranisudnuaruInisnsedld

Tumadusneg waznsiisefiewsenmmdousessuaunan
. mwammaluiaaamﬂmﬂiwiaﬂuu nelvlinnad
foUse mﬂmmumwmwa dean srudeldauine
Wondlymnisndndmiunianisnanuazusns
- Wanfdeuuarlassaiaiugiundineeans

o

warwaluladNndneay

o
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Vision

MTEC is recognized by its stakeholders as a major
driving force for the country’s socio-economic development.
This is accomplished through science, technology, and
innovation in materials technologies and manufacturing, and
through the quality of the work produced by our research
team. MTEC will continue to deliver high-quality works in
order to create socio-economic benefits for the country.

Mission

MTEC develops and builds capabilities in materials
technologies through various activities as follows:

« Performing research and development (R&D)
activities and fostering innovations through collaborative and
contract research with the industry and other sectors, as well
as carrying out research to prepare for future challenges.

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

« Developing human resources and essential science
and technology infrastructure.

Work together to achieve common goals, be open to other’s opinions

AdYUKAn

« Nation First: milsfausslovivesmidundn S3ndrilnuavaiusuiinveusediny danudeday
ARTNTIANIUDIEIUT I

« Science and Technology Excellence: ?Jmﬁuiumia%wamwmﬂméﬂhnﬂ?ﬁﬁﬁﬂ é’mﬁmmmﬂs’l%:%ﬁ'm
WAZASNATIAMININTIINEER

. Teamwork: vhauduity wisufiazidalasuils ndinnndeadeasse fnsdeansaosms

- Deliverability: sjsfuftazdsueusuiifinunmlildmuiiiudyg sailinauhausheanunssiiotodu
LAZLIUALARBIF

« Accountability and Integrity: #a38555% 25587105584 Wssla nandundaludenanses

U

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

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

Accountability
and Integrity

Science and
Technology
Excellence

Hold onto delivering excellent work, be inquisitive,
initiative and creative with highest standard.

Deliver high-quality works as committed and be

and suggestions, and engage in two-way communication. energetic and agile in working.
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Operational Guideline
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FEAUA) dun awﬁmammiﬂuuLﬂaaumswmmﬂﬁvmmma
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(Bio-Circular-Green Economy : BCG Model) qwsmam%mﬁa’fa
wazuInnssy 20 U (w.A. 2560-2579)
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MTEC adheres to its missions in conformity
with the National Science and Technology Development
Agency’s 7" Strategic Plan (2022-2027), which is linked
to Thailand’s 20-Year National Strategic Plan (2018-2037)
and various master plans, such as the BCG Model
(Bio-Circular-Green Economy) and 20-Year Research
and Innovation Strategy (2017-2036). MTEC will take
advantage of high technology infrastructure, especially
the Eastern Economic Corridor of Innovation (EECI),
to meet the needs of various sectors, solve problems,
and help businesses develop their products and services.
All of these are expected to contribute significantly to
positive socio-economic impacts.

wanvAsiuTaVIBLINALYIUAYUSEYISEVMUASOULUIAQ 4 du AVl
MTEC's operational guidelines focus on an integration of 4 activities related to the following framewaorks:

« msdnduvudIsAUGEIBIYIE:
anuludoondwiiioasvassAnaniu
AdAaunIW

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

* Msas$1oWans:nUlUBYIASYIND AUNWEIQ
(tazAuawsalunIsuuvduINNS
dNTuvIUIIY WU 1a=IAINSSY

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

muﬁ%’a‘uaaLS:JLwﬂﬂiamawﬁ”’ﬂLwimﬁﬁmmmﬂiu‘[ag‘?am
LMﬂIuIaEJmiE]E]ﬂLL‘U‘ULLauﬂ’liNa(ﬂ miwmuﬂmaaiwwumu
Fsuusensiaulszng LLavmiu%Lwaamammmﬁm
nuanerans densulandddressuiva waziasuade
aaﬂmmgLLa,fummmmmiaimaﬁumswasmLuJaaasmsama
vpunalulad
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- AnWdouTavazaauauavdagnsMaasUs:INA
taznd1udavmsyavylgus:losu

+ Complying with Thailand’s strategic plan
and the needs of target users.

« AWIdoduaznssausutuAINIW
1a:AMWIEYIBIEY Tus:GuUs:ind AidniA
uazs=aulan

+ Building customer trust and confidence
in MTEC's work and expertise
at the national, regional,
and international levels.

MTEC’s research works have covered the
development of materials technology, design and
manufacturing technology, and infrastructure development
that is crucial to the development of the country. MTEC
places great emphasis on interdisciplinary research and
development and technological capability enhancement
to generate new knowledge and serve the needs of the
country in response to the rapid changes in technologies.

nalnnisaduviu
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14 Technology/Research S-curves Juiasasilondiglunns
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Imwﬂi“mumu circular economy, health and wellness
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\5wgNa BCG (Bio-Circular-Green Economy Model) 533814611
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Excellence &
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Visibility Impact

N

Relevance Excellence

misidoulgviinamsdousunaviuiiindIuSsuISgVIUDd

» publications

» patents
) « prototypes

Operational Mechanism

MTEC has developed its management system by
creating a technology development plan and research S-curves,
which is a tool that assists in research management, resource
allocation, and works planning both in the research and
support sections. MTEC has focused on research planning that
is consistent with the national strategy and solves the country’s
urgent problems to enhance the generation of knowledge
and the enhancement of capability in response to the rapid
changes in technologies.

MTEC has delivered outputs, such as academic
works, research articles, prototypes, and intellectual property.
These works lead to outcomes which are the utilization of
the outputs in various forms, both in commercialization and
public interest, through the technology transfer, contract, and
collaborative research, thus leading to impact and investment
in both economy and society. The domains of utilization are
categorized into 5 major groups, namely, Manufacturing and
Engineering Services Industry, Safety and Quality of Life, Health
and Wellness, Agro-based Industry, and Agriculture. MTEC has
highlighted the main point of the Circular Economy, Health
and Wellness, which is the country’s problem, and
determined it as the national agenda; the BCG model
(Bio-Circular-Green Economy Model) and the Industry 4.0 to
enhance the competitiveness of the industry, production,
and services.

technology/research S-curves

as a Research Management Tool : Coherence
more coherent
output-outcome-impact

MTEC PROFILE

IMPACT
OUTCOME
OUTPUT

CIRCULAR

Wana-Haaws-wans:nu ECONOMY

Output-Outcome-Impact Coherence The overview of MTEC's operations
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Ususldviusieanunisaifiasuuadiuegnenng

prr’

In addition, since 2020, the budget reform by
allocating from Thailand Science Research and Innovation
Fund in place of the Budget Bureau poses a challenge to
MTEC which must adapt its research management processes
in alignment with the external funding sources and the
country’s research budget system. MTEC, therefore,
have formed a strategic alliance with both domestic and
international research institutions, thus creating opportunities
to support research budgets in the form of large projects from
various funding sources, and improving internal management
processes, especially the adjustment of mechanism to
support the research management process to achieve
flexibility for the rapidly changing situation.
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Mr. Pasu Loharjun

Chairman of National Metal and Materials Technology Center
Executive Board

« Chairman of Thailand Institute of Scientific and Technological Research

Mr. Narong Sirilertworakul

Vice Chairman of National Metal and Materials Technology Center
Executive Board

« President of National Science and Technology Development Agency

Mr. Julathep Kajornchaiyakul

Board Member and Secretary of National Metal and Materials
Technology Center

« Executive Director of National Metal and Materials Technology Center

Mrs. Aree Thanaboonsombut

Board Member and Assistant Secretary of National Metal and

Materials Technology Center

« Deputy Executive Director of National Metal and Materials
Technology Center

Mr. Pramoch Rangsunvigit

Board Member of National Metal and Materials Technology Center

« Director of Center of Excellence on Petrochemical and Materials
Technology

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

Mr. Santi Maensiri

Board Member of National Metal and Materials Technology Center

« Director of SUT CoE on Advanced Functional Materials Suranaree
University of Technology
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Mr. Nattapol Rangsitpol
Board Member of National Metal and Materials Technology Center
« Director-General of Department of Industrial Promotion

Mr. Boonharn Ou-Udomying

Board Member of National Metal and Materials Technology Center

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

Mr. Koranin Kanchanomai
Board Member of National Metal and Materials Technology Center
« Senior Advisor of Budget Bureau

Mrs. Pattama Teanravisitsagool

Board Member of National Metal and Materials Technology Center

« Deputy Secretary-General of Office of the National Economic
and Social Development Council

Mr. Teeradetch Tungsubutra
Board Member of National Metal and Materials Technology Center
« Chief Executive Officer Ritta Company Limited

Mr. Veerachai Chaochankit
Board Member of National Metal and Materials Technology Center
» Managing Director of Thonburi Phanich Group

Mr. Kriengsak Wongpromrat
Board Member of National Metal and Materials Technology Center
« Vice President of Downstream Market Development PTTGC Plc

Annual Report 2022 1
National Metal and Materials Technology Center



MTEC Executive Board

Effective date: 22 jurAu 2565 &v 21 GuiAu 2567

= <
UIYITENIY LLNEITIE
Uszsnunssumsuimsaudinalulaglansuasiaguvend
« Usesmunssunsuimsantiidouasdulasnseu (esAn1sumiow)

a a a o s
UYN AUTIUIA
soeUsEsunsIuNMsUIMsAudmaluladlanzuaz daqurisvnd
« gerwnemsddnauiauinemansuazmalulaguiai

U

weAndy Unauna
nssunsusmsAudmalulaglansuaz daguieua
- 93UAANTENTINMTEANANY INeIeEans Ieuaruinnssy

L la‘ o
UIYNAIANA Saualy
nssuMsUInsaudmalulaglaneuaz Ui
« AARNTINTOIEAY 11 WNINGIRUETINAARS

14 < a
weAsug [Wwezdum
nssun1suImsgudmalulaglansua ianuvennd
« fensaniuidemamansuiend (esdnsumv)

L4
Wwalsy 33535554
nssun1sUImsaudmalulaglansuasiaguviennd
« fewnensantiifeuasdulanseu (e3An1sumvL)

L o 1 L s
UIYTIVYVY BBUIUNT
nssun1sUImsaudmalulaglansuas Tanuvannd
» gerwnensaotumalulagdadesuvisna (esdnisumvu)

22 598752 971T 2565
gueimpluladlansuas Sagunsi

Mr. Weerapong Pairsuwan

Chairman of National Metal and Materials Technology Center
Executive Board

« Chairman Board of Synchrotron Light Research Institute

Mr. Sukit Limpijumnong

Vice Chairman of National Metal and Materials Technology Center
Executive Board

« President of National Science and Technology Development Agency

Mr. Supachai Pathumnakul
Board Member of National Metal and Materials Technology Center
« Deputy Permanent Secretary, Ministry of Higher Education,

Science, Research and Innovation

Mr. Phadungsak Rattanadecho
Board Member of National Metal and Materials Technology Center
« Professor, Faculty of Engineering, Thammasat University

Mr. Saran Poshyachinda
Board Member of National Metal and Materials Technology Center
« President, National Astronomical Research Institute of Thailand

Mr. Saroj Rujirawat
Board Member of National Metal and Materials Technology Center
« President, Synchrotron Light Research Institute

Mr. Thawatchai Onjun
Board Member of National Metal and Materials Technology Center
« Executive Director, Thailand Institute of Nuclear Technology
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Mr. Rattikorn Yimnirun
Board Member of National Metal and Materials Technology Center
« Faculty Member, School of Energy Science and Engineering, VISTEC

Mr. Thanuttkhul Mongkolaussavarat

Board Member of National Metal and Materials Technology Center

« President, The Science Society of Thailand Under the Patronage
of His Majesty the King

Mr. Buranin Rattanasombat
Board Member of National Metal and Materials Technology Center
« Senior Executive Vice President, Innovation and New Ventures, PTT

Mr. Chatchai Luanpolcharoenchai
Board Member of National Metal and Materials Technology Center
« President, Dow Thailand Group

Mr. Kriengkrai Thiennukul
Board Member of National Metal and Materials Technology Center
« Chairman, The Federation of Thai Industries

Mr. Julathep Kajornchaiyakul

Board Member and Secretary of National Metal and Materials
Technology Center

« Executive Director of National Metal and Materials Technology Center

Mrs. Aree Thanaboonsombut

Board Member and Assistant Secretary of National Metal and

Materials Technology Center

« Deputy Executive Director of National Metal and Materials
Technology Center
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Mr. Julathep Kajornchaiyakul
MTEC Executive Director
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irculardEconom!
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The BCG model is a holistic economic

development that includes three types of economies,
namely the Bioeconomy, Circular Economy, and Green
Economy. This model is an important mechanism in
developing the country for sustainable growth.

MTEC places importance on the BCG economic
model, especially the circular economy, which is consistent
with its expertise. MTEC, therefore, has cooperated with
partners and stakeholders to drive a circular economy in
Thailand.

So far, an industrial growth is tied to a linear
economy, which uses resources to produce things and dis-
card them as waste after use. This approach has impacted
the environment and the quality of society. For example,
the amount of waste is constantly increasing, and hazardous
substances from a waste are leaking into the environment.
There will also be a chance for natural resources shortage
in the future.

On the contrary, if Thailand moves into a circular
economy based on six interconnected principles, such as
systems thinking, value creation, value sharing, resource
availability focus, resource traceability, and ecosystem
resilience, it will be able to create tangible positive change.
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Circular economy, IEC/TC 111: Environmental standardization
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The role of MTEC in driving a circular economy with
local and international agencies consists of 6 areas:

1. Building knowledge and understanding about the
circular economy, accelerating design skills, and developing
solutions for entrepreneurs and related parties, such as

« A project to promote “Design for Circular Economy
to create sustainable use of resources”.

« Aproject to create “Creating bilateral cooperation on
designing for the circular economy DedCE and the Mechanism
of post-use Plastic Assessment.”

2. Creating supporting factors and tools for the circular
economy development, such as

« A study of methods for estimating the amount of
food waste at the household level appropriate to the urban
context.

* An assessment of food loss in oil palm products to
identify measures to reduce losses throughout the value chain
and report on the Sustainable Development Goals 12.3.1.

3. Establishing critical rules and standards to move
towards a circular economy both nationally and internationally
by working as a director or sub-committee in important
activities, such as

+» Academic committee jointly established ISO/TC 323:
Circular economy, IEC/TC 111: Environmental standardization
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« Academic Committee of TISI, Academic
Sub-Committee, Faculty 14, Circular Economy Standards,
Academic Branch Committee, Faculty 73, Environmental
Standards for Electrical and Electronic Products

« Stockholm Convention Subcommittee and the
Basel Convention Subcommittee

4. Supporting an establishment of national
policies based on information, facts, and material science
knowledge, such as

« The preparation of the National POPs Inventory,
2" Edition, and (draft) National Management Plan for
Implementation of the Stockholm Convention on Persistent
Particulate Matters, 2™ Edition.

« A project to develop testing techniques for
screening PCBs, PCNs, SCCPs, and Phthalates in oils, paints,
and soft plastics.

5. Supporting an establishment of regional policies,
such as

« A CAP-SEA project: Collaborative Action for
Single-Use Plastic Prevention in Southeast Asia

6. Conducting research and development to
create solutions for the transition to a circular economy,
which is currently carried out in the original design stage,
production, and the efficient introduction of renewable
materials and resources back into the system.

28 99691155977 2565
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Circular Economy Talk: dovAauAndkung CE
WiuAsus:zLou Circularity Performance Tuviu NAC2022

Circular Economy Talk: Circularity Performance assessment
at the 17" NSTDA Annual Conference (NAC2022)

Lé’immw%’mmmeyaaulaﬁl,ﬁaiaué’umﬁ’maﬂuﬂssLﬁu Circularity performance ddgylau?
sgUsziliulaegnals fuia Circularity ARmsivihmuazdnvaredals Snalnuagnhssmilada
nagdelifszneumsinenieuingiasvgiamuisuldednaiula uasiduiiveniulusgiuana
ffdnauladrsiuflauazwanudsuau@aiuniy 200 au

MTEC had launched a Circular Economy Talk on the topic of Circularity
Performance assessment at the 17" NSTDA Annual Conference (NAC2022). This online
forum was organized to answer key issues related to circularity performance, such as its
importance, evaluation and good circularity indicators. The mechanisms and agencies
that can provide assistance to Thai entrepreneurs to make a transition into CE and be
internationally recognized are also identified. There were more than 200 audiences attending
this event and sharing their opinions.

msweueeulay Tusu NAC2022 uit 30 funpu 2565
Online forum at NAC2022 on March 30, 2022.
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Design for Circular Economy to create sustainable use of resources.

“Food Waste” activity under the circular economy concept

Wame g, 3w andumaluladuavansaumeiiensiaunndsdu dafanssuituielibufnuaziuimig
msUsziiiurerens nsivdeyalud@alSinauiiefanasuaerems sudisdeiaueuus Wunayineimans uay
ATRUzLYY 184 Meludunenasvas Weadeanunsertinuaziidiusulunisannisagyideemsiimieainnis nunssy
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MTEC and the Technology and Informatics Institute for Sustainability (TIIS) had organized the

“Food Waste” activity under the circular economy concept. Concepts and guidelines for assessing food "- iﬂj ! t? -“ ' ‘ : ﬁ :

waste quantitatively and data collection method to track food wastes were presented to science teachers

-ai- ﬂ-u
and guidance teachers in Khlong Luang District in order to raise their awareness and help them contribute to n o | I 3“ KJ o "' ﬁ'g"ig
reduce food waste from a leftover consumption. More than 30 participants were participating in the seminar. - - ﬁ -- "
- [ r —,—q .
. :
l ‘ " - lﬂ v b‘ Phone mo) Met... Slegwerk lutsrst  MTEC Orewan  MTEC Chanpen MTEC Krits
¥ .,?t_ﬁ . m ‘. ) . \ . dulmm Wil waliEnm Man.. MTEC Puangpern Jackrayu Slegwerk Jutarat

maenuwosulat Tuiuil 22 wwsy 2565
Online forum on April 22, 2022.
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Bumasmtunsugaamnssuiugiuuazniamiions nssvragransay 14
ALLlATINNSALETUNTORNKUUAUVANLAT NI (design for circular economy)
wiensliminensedrsdaiu ielsiiusznaunisthmsesnuuululilunisasalegdulisig
fisasiuirswgRavyuioy

The National Metal and Materials Technology Center (MTEC) together with
the Department of Primary Industries and Mines, Ministry of Industry, had conducted

Aanssuseulad Tusu NAC2022 Sufl 31 fiurau 2565
Online activities at NAC2022 on March 31, 2022.
Video: https://youtu.be/ia-BAh7cx-o

a project promoting Design for Circular Economy to create sustainable use of
resources to enable entrepreneurs to apply designs to create new solutions to
support a circular economy.
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Health and Wellness is one of the 17 Sustainable
Development Goals (SDGs) of the United Nations. It is a
$4.5 trillion industry by 2022 and a global development
agenda to be achieved by 2030 estimated by Global
Wellness Institute.

Currently, Thailand is stepping into an aged society,
thus health and wellness issue is more critical than ever.
MTEC, therefore, places importance on health and wellness
operations, which is one of its five research approaches
based on the Domains of Utilization.

MTEC’s works in response to Health & Wellness
enhancement can be classified into four main groups as
follows:

1. Elderly, patients, and people with disabilities
care and assistance systems or equipment: the integration
of knowledge in materials science engineering design and
human-centric design towards the development of systems
and equipment for the elderly in their daily life and the
caregivers to help reduce the workload. The device is
user-friendly and suitable for the Thai body and their
daily life.

2. Orthotics molded with 3D printing: the development
and application of knowledge of materials synthesis,
3D printing technology, biomechanics, ergonomic design,
and mechanic design of equipment with a control system
to develop prosthetics and assistive devices to create an
environment that reduces the risk or relief severity of
accidents in everyday life.

3. Replacement material/bone reinforcement:
the development and application of materials synthesis,
structural design and additive manufacturing (Inkjet, DLP)
modularization, cell encapsulation and drug delivery,
and tissue engineering to obtain a material, which has
properties, shapes, or structures that aid in growth cell
and tissue growth.

4. IMTRANIENGY wazaIIsHUIBuazHgIane:
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RRRRIEE LAYAISANYIAINFUNUSTENINalATIaS 9
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In the fiscal year 2022, MTEC has created key contributions to health and wellness as
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4. Niche food and food for patients and the elderly:
the development and application of rheology knowledge
of food structure design and the study of the relationship
between food structure and digestion process in the
development of food additives or substitutes with texture
modulation in order to get foods with special properties
as required, such as gluten-free, fat-free, low-sodium, low-nitrate,
or easy-to-chew foods for the elderly or patients that they still
perceive the same taste of consuming.

follows:

Patient Isolation and Transportation Chamber (PETE) and
Patient Isolation Chamber for Home Isolation (HI PETE)

‘PETE’ Patient Isolation and Transportation Chamber
uses for transporting patients with respiratory infections such
as COVID-19, influenza, and tuberculosis with 99.995%
filtration efficiency. The ‘PETE’ consists of a clear plastic
capsule (called chamber) that fits the patient’s body and can
be put into an X-ray machine and a CT scan. The chamber is
lightweight and can be folded into a bag, which can be
easily handled and reinstalled, especially in the ambulance.
It has a compartment for performing procedures and
inserting medical equipment for critically ill patients. PETE is
made of materials and spare parts that are available within
the country. The device has passed the safety standard
of medical devices and has been listed on the Thai
innovation list.

Patient Isolation Chamber for Home Isolation
(HI PETE) is an extension of the ‘PETE’ Patient Isolation and
Transportation Chamber. ‘HI PETE’ is a tent for isolating
patients for Home Isolation designed for “green patients”
or used for field hospitals to isolate or quarantine patients
who are at risk of spreading respiratory infections. The tent
is lightweight and easy to relocate, and its size can be
adjusted to fit into the room. It also has a window for
patients to communicate with the medical personnel, thus
reducing the chance of infection between patients and
the medical personnel. HI PETE is available in 3 models,
namely, the COMPACT model, the BALLOON model, and
the GRANDE model. All 3 models use the same negative
pressure box to control cost with effective negative
pressure air exchange rates and filtration efficiency.
The device has passed the safety standard for electrical
systems of medical devices and the electromagnetic
compatibility testing standards.
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RT Wheelchair
(Radiological technology wheelchair)

RT Wheelchair or Radiological technology
wheelchair helps facilitate the relocation of the patient or
the elderly with limited mobility. This work results from
the collaboration between Naresuan University and
the National Science and Technology Development
Agency (NSTDA). RT Wheelchair has improved its features
conforming to the needs of patients, especially the elderly.
It also modified the material to support the patient body,
with a mechanism to adjust the backrest, lie down and
sit up & down, as well as adjust the drive system to turn
in a narrow circle. The device has passed the electrical
standards for medical devices IEC 60601-1 and the
electrical compatibility, as well as clinical testing at
Phitsanuwet Hospital, Phitsanulok Province, for future
development.

Personalized orthotics molded with 3D printing technology

MTEC has developed medical devices, such as
insoles in individual shoes and spinal support equipment
for scoliosis patients to help treat and correct deformities
of the soles of the feet and spine that affect balance and
movement of the body. The insoles in these personalized
shoes are the most in-demand accessories because feet
are the most used part of the body in people’s daily life.
Currently, the research is in the process of expanding
the widespread use of 3D-printed insoles for personalized
shoes, and developing a mobile application for
photographing feet to create 3D models and a 3D printing
to support a spinal.
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The prototypes of Flow Tester and Fork Tester

Dysphagia is caused by deterioration of the internal
organs of the mouth or certain diseases, such as the throat
or oral cancer, Parkinson’s, Alzheimer’s, brain atrophy, and
cerebrovascular disease. One approach to solve these
problems is to choose viscous beverages and foods that
are tailored to the patient’s texture to reduce the chance
of choking, however, food may stick to the pharynx and
into the trachea, causing lung infections.

In response to these issues, MTEC has thus
developed a Flow Tester and a Fork Tester to determine
the viscosity of beverages and the texture of food
conforming to IDDSI standards (International Dysphagia Diet
Standardization Initiative). These devices would assisst in
selecting beverages and food according to the patient’s
swallowing ability. They are useful for hospitals and related
agencies, such as the rehabilitation of patients, institutions,
and food company for the elderly who wants to label
their developed products. Moreover, on May 2022, MTEC
organized training and delivered the prototype device to
10 agencies that specialize in food preparation for people
with dysphagia for preliminary trials before a further
expansion in the future.
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MTEC and Industry
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A manufacturing sector is a vital part of Thai economy. Thus it is important to continuously boost up its
competitiveness via various investment such as developing critical infrastructure, developing technical personnel, utilizing

engineering capability and performing research and development on novel materials and processing techniques.

As for technology aspect, MTEC adheres to Industry 4.0 scheme which combines several high technologies in

the manufacturing of products.

Key technologies that constitute Industry 4.0 include Big Data & Analytics, Software Integration, Autonomous
Robots, Augmented Reality, Simulation, Cyber Security, Additive Manufacturing, Cloud Computing and Industrial Internet
of Things.

Noted examples of Industrial 4.0-relatd projects that MTEC has undertaken are as follows.
« Development of a collaborative robot or COBOT

« Development of an autonomous robot for agricultural applications

« Development of an autonomous robot for power plant operation

« Development of 3D printing techniques for natural rubber

« Development of an augmented-realtiy platform for engineering and product design education
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Research Highlights

Reinforced Superstructure Design of

Ambulance Van Patient Compartment

Research background

An ambulance is developed and used to transfer
patients to a nearest nursing home or a hospital. In the
meantime the trained ambulance personnel can provide
the basic health-care treatment by using the emergency
medical facilities and equipment present inside the
ambulances.

Most of the ambulance compartment in Thailand is
built and converted from commercial van by custom
manufacturer. There are several constraints in the lack
of safety design of the compartment, for example, low
technology in design, a limit of production cost and an
unclear national policy on road safety which result in road
accidents, especially, a rollover accident. The injuries in the
case of rollover are mainly related to the degree of roof
crush and impact of the occupants on the interior (e.g. roof
or pillars) of the vehicle.

One way to reduce occupant movement and
ejection resulting in injury is to maintain an intact survival
space by reducing roof crush of vehicles coupled with
effective seatbelt restraint according to requirements
adopted by UN R66 (the Economic Commission for Europe
of the UN (UN/ECE) in its Regulations: No.66). UN R66 is in
force to prevent the rollover accidents and thereby
ensuring passenger safety for large passenger vehicles
regarding the strength of their superstructure by establishing
the requirements for passenger survival space (residual
space) after the rollover incident happens. Here, the
approval of a new structural-improved ambulance will
carry out through numerical simulations with validated
CAE methodology and correlate it with physical tests
according to UN R66.

Research objectives

To analyse and redesign the 12-meter bus structures
with a height of 3.60 meters or more with its structural strength
satisfying rollover test (UN R66). The most critical aspect was
that no deformed structural parts intrude into residual
space during the rollover test.

4 2 989152977 2565
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Goal

Cooperation between MTEC and Suprera
Innovation Co., Ltd. research team to design and develop
the reinforced superstructure according to UN R66 for
ambulance rollover safety.

What did the research team do?

1. Studied the technical restrictions for the design
of ambulance van and established guidance to do the
physical tests and the numerical simulations that can be
used for rollover performance approval from the original
design of the van.

2. Adopted the second-hand van to obtain the
original CAD for internal structures and exterior panels prior
to install interior accessories for the modified van, including
the installation of the physical survival space and sensors
for measuring on deformed structures during the test.

3. Conducted the rollover test of the baseline
ambulance van (without reinforced structures), followed
by UN R66, to evaluate whether the deformation behavior
fulfilling survival space requirements. Collected the
material samples for mechanical testing from the
undeformed structures in many parts of the van as much
as possible to find further the material properties for the
finite element model.

4. Simulated the 3-point bending test for the
compartment pillars which are the important structures
to resist the deformation from rollover test. The point of
this test is to validate the finite element model and the
physical test along with the available material properties
and thickness, as model parameters, in a component test
prior to simulate the full-scale test of the ambulance van.

5. Captured the deformation and interaction of
vehicle parts and subsystems occurring during impact by
correlating results of numerical simulation with those of
physical test of the full-vehicle models. This will also help
in determining the weak areas and joints in structure which
could be strengthened to ensure and improve passenger
safety later.

6. Designed the new structures with reinforcement
to strengthen the compartment subject to the production
cost, the production capability, and the on-site installation.
Then the 3D models of those were created and rollover
test was simulated. The validated numerical models were
used to replicate physical tests for evaluating rollover
performance and to carry out design iterations in
ambulance structures for meeting rollover regulation.

7. Adopted the second-hand van as the second
trial for the physical rollover test. But the new structure with
reinforcement including interior accessories and equipment
were installed to prepare the new reinforcement design of
ambulance for rollover test. Moreover, compare simulation
and test result that confirmed an ambulance van safety
guideline according to UN R66.

Research results
Guidelines for the design and manufacture of

reinforced structures to support an ambulance rollover
safety that according to UN R66 at acceptable cost.

rauasulnsoadanouuions
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Research status

The result of research work is a technology transfer
under contract with Thailand Science Research and
Innovation (TSRI) that Suprera Innovation Co., ltd has
received technology licensing.

Outlook

The knowledge gained form the research is applied
to develop the superstructure component for ambulance
van safety that built and converted from new commercial
van model.

Research team

Narong Pitaksapsin, Dr. Sarawut Lerspalungsanti,
Dr. Sutee Olarnrithinun, Dr. Chadchai Srisurangkul, Prasit
Wattanawongsakun, Perakit Viriyarattanasak, Setthaluth
Pangkreung and Atapol Palasay

Contact
Narong Pitaksapsin (Senior Engineer)
Driving and Vehicle Technology Research Team
Engineering Design and Computation
Research Group
Tel. +66 2564 6500 ext. 4357
Email: narongp@mtec.or.th
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Magik Growth

Research background

Durian is an important fruit crop in Thailand.
Its export value just hit the record high of 58.344 billion THB
over the five-month period of 2021, generating the second
highest revenue out of all farm product exports after rubber.
To maintain high productivity and quality, pest management
is the key aspect among durian orchards. Fruit bagging is a
method that orchards use to prevent insect pests infesting
durian fruit. The practice is preferred over pesticides which
is more expensive and not safe for workers, consumers, and
the environment.

To overcome this problem, MTEC-NSTDA introduced
an innovative fruit wrapping bag Magik Growth. Developed by
MTEC Textiles Research Team, Magik Growth is made from a
nonwoven material designed to meet the needs of modern
agriculture. The material is porous, thus allowing water and
air to pass through. It also filters appropriate wavelength of
the light for optimum plant growth, resulting in improved
productivity and product quality.

Goal
1. Reduce the pesticides with nonwoven fruit bagging
and make the farmer awareness of this alternative method.
2. Cooperation between farmer network, government
agency and private sector in term of utilized the knowledge to
durian farmers.

Research Highlights

What did the research team do?

MTEC team developed the polymer compound
formula and designed structure in lab scale and upscale
to nonwoven fabric production. To field-test Magik Growth,
MTEC worked with Assist. Prof. Dr. Lampan Khurnpoon,
Department of Plant Production Technology, King Mongkut’s
Institute of Technology Ladkrabang and a durian orchard in
Rayong province. The trial has been conducted since 2019,
covering three cropping seasons so far. This year Agritec
(NSTDA) and EECi helped to increase the awareness of durian
bag in Rayong and Chantaburi province with online seminar
and onsite visit. The development of the Thai economy
and people have more income conforming to the national
agenda: BCG model (Bio-Circular-Green Economy).

Research results

The results show that fruits wrapped with Magik
Growth have 20-30% thinner shell and are 10-15% heavier.
The flesh color and skin appearance are also more appealing.
Magik Growth is found to be effective against durian fruit borer
and rodents. In addition, it can be re-used, at least for 3
cropping seasons as demonstrated in this experiment. On top of
better-quality fruit, the orchard owner also saved on pesticide
cost and sell at 10-30% higher than market price.

Research status

Magik Growth technology has been licensed to a
company for commercial production and sold to durian
farmers, include with government and private sectors since,
the first quarter of 2022.

Outlook

1. Design the new version which can reduced wind
damage and equipment for high attitude durian bagging.

2. Apply for other fruits such as jackfruit or dates.

Research team
Dr.Natthaphop Suwannamek, Dr.Chureerat Prahsarn,
Wattana Klinsukhon, Sirada Padee and Prapudsorn Wannid

Contact
Dr.Natthaphop Suwannamek (Researcher)
Textiles Research Team
Advanced Polymer Technology Research Group
Tel. +66 2564 6500 ext. 4464, 4727
Email: natthaps@mtec.or.th
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Research Highlights

Thermoplastic Natural Rubber Traffic Cones

Research background

To increase the domestic usage of natural rubber
(NR), Thai government encourage more rubber products
in various applications such as rubber products for
transportation (rubber milestone, rubber barrier).
This research aims to use natural rubber as one of the
raw materials for traffic cones. Normally, traffic cones
are made from various types of thermoplastic such as
ethylene vinyl acetate copolymer (EVA), polyethylene
(PE), polyvinyl chloride (PVC). In this work, traffic cones
that are made from thermoplastic natural rubber (TPNR),
which are blends of natural rubber and thermoplastic
that are dynamically vulcanized, have more rubberlike
properties than thermoplastic traffic cones while still
being processed and recyclable like thermoplastics.

Thermoplastic natural rubber was compounded
by using Industrial-scale twin screw extruder and then
was injection-molded into thermoplastic natural rubber
traffic cones. Thermoplastic natural rubber traffic cones
are produced in the industrial scale, tested and

commercialized at present.

Goal

Produce the thermoplastic natural rubber traffic
cones that are rubberlike and have comparable or higher
impact properties than thermoplastic traffic cones.

What did the research team do?

The research team prepared thermoplastic natural
rubber by using industrial-scale twin screw extruder and
injection-molded TPNR into thermoplastic natural rubber
traffic cones. Then properties of thermoplastic natural
rubber traffic cones were measured and found to meet
the company’s standard.

Research results

Thermoplastic natural rubber traffic cones that are
rubberlike and have comparable or higher impact properties
than thermoplastic traffic cones.

Research status
Technology transfer to Tanattorn Company Limited

Outlook
Exploration of TPNR usage in other transportation-
related products

Research team
Dr.Pasaree Laokijcharoen and Thongsak Kaewprakob

Contact
Dr.Pasaree Laokijcharoen (Researcher)
Novel Rubber Products and Standard Research Team
Innovative Rubber Manufacturing Research Group
Tel. +66 2564 6500 ext. 4443
Email: pasareel@mtec.or.th
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Research Highlights

Skill Preparation and Know-How Development in Designing and
Manufacturing of Pick-Up Stay Side Steps from Plastic Composites

Research background

An increase in competition in the automotive industry
makes Thai auto part manufacturers to regulary modify the part
designs and their production processes. In order to increase
the competitiveness of automotive part making, it is necessary
for the part manufacturer to develop knowledge in designing
and producing parts by themselves.

The most popular material used in the manufacture of
automotive load-bearing parts is steel. Many efforts have been
used to develop various features continuously to make the
steel thinner or lighter while maintaining comparable strength
properties to the original. This aspect always contributes to the
energy savings.

However, with the existence of alternative materials
e.g. engineering or advanced plastics, many automotive parts
could be made even more lighter and at lower cost than steel.
To make automotive parts from plastics, modification in the
part design and material selection based on considerations in
the functions, strength, service temperature range and working
conditions of the part must be considered.

In addition to this, manufacturing process needs to
be consistent with the part design. Generally, forming of plastic
parts comprises fewer steps than steel forming for example
injection molding of plastic is a one step process with which
the manufacturing cost is greatly reduced compared to
manufacturing of steel parts.

Modern tools such as computer-aided engineering
and process simulation are increasingly playing a role
in nowadays material replacement works. In summary,
knowledge of the design, material and manufacturing process
are required factors in developing of a metal replacement
plastic part having satisfied overall quality and cost.

Lightweight Design for Material Replacement

Component Ana
[ Stel Part]
Defing Design Space

and
Loadeg & Baurdary Conditicns.

LiL

Topalogy Optmistion uf
Mrocesi Contial

Prutetyps Vabdation

Drsign Realiration

Goal

1. Skill preparation and know how development in
designing and manufacturing of plastic parts & molds and
injection molding.

2. Development of stay side step prototype from
plastic composite having acceptable mechanical properties
and weight reduction between 10-20% compared to the
original material.

What did the research team do?

First perform the material selection experimental to
acquire the suitable type of plastic material for the stay side
step, then design the part using CAD and CAE to analyze the
strength. Then conduct the injection molding simulation to
design a suitable injection mold. After the injection mold is
built, produce stay side step workpieces which underwent
the pre-listed test criteria. Stay side steps workpieces are
both passed all the test standards and has reduced weight
as desired.

Research results

Prototype of stay side step made of plastic
composites with mechanical properties that meet the
specified standards and 23.75% weight reduction compared
to the original part.

Research status
completed

Research team

Dr.Patcharee Larpsuriyakul, Dr.Wuttipong
Rungseesantivanon, Dr.Bunpot Mai-ngam, Dr.Sutee
Olarnrithinun, Natcha Prakymoramas, Jareenuch
Rojsatean, Dumrong Thanomjitr, Sanya Kaewket,
Pasayapurin Promprapai, Papan Panyavan and
Atapol Palasay

Contact
Dr.Patcharee Larpsuriyakul (Senior Researcher)
Plastic Product Development Research Team
Material Processing and Manufacturing Automation
Research Group
Tel. +66 2564 6500 ext. 4449
Email: patcharl@mtec.or.th
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Commercial/Public Prototype

Fabrication of Open-Cell Commercially Pure Titanium Foam
using Slurry Impregnation Method

Open-cell metal foams have a connected-pore
structure with high connecting porosity. Therefore,
it is possible for liquid and gas to flow through but still
strong enough as load baring component. Examples
of applications for open-cell metal foam are high
temperature filter, cathode for an electrochemical
system since it has high corrosion resistance and high
specific surface area, and implants since titanium
has high biocompatibility. The critical mechanical
properties of titanium foam are high ductility and
compressibility. At above 300°C, titanium is highly active
and can be contaminated easier and causes brittleness.
Typical contaminations are oxygen, carbon, nitrogen
and hydrogen which can find in atmosphere.
Hence, the most critical factor to control is the
contamination level, especially oxygen and carbon.
If the contamination can be minimised, better load
baring can be achieved. This developed process can
produce open-cell commercially pure titanium foam
with uniform structure, different pore sizes and good

compressibility.

The fabrication of open-cell commercially
pure titanium foam using slurry impregnation method
had been continuously developed since 2007 until
technology transfer in 2015. The development started
with an in-house project, which results in one MTEC
pending invention patent. Subsequently, Taisei Kogyo
(Thailand) Co., Ltd. had two co-research projects with
MTEC. The first project in 2013 is the laboratory-scale
experiments at MTEC and the second project in 2014 is
the implementation of pilot-scale production at Taisei
Kogyo (Thailand) Co., Ltd. On the 1% June 2015, the
process is transferred to Taisei Kogyo (Thailand) Co.,
Ltd. for commercial production. Together, there are one
joint pending invention patent, two design patents,
5 publications in Q1 international journals with impact
factors. The project was awarded the “Outstanding
Research project FY2559” by National Research Council
of Thailand.

Research team: Dr.Anchalee Manonukul and

Pathompoom Srikudvien
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Commercial/Public Prototype

Lightweight Aluminum Bus Structure

This prototype was a result of research collaboration between the National Metal and
Materials technology center (MTEC, NSTDA) and Sakun C innovation inc. to study a structural
strength of a novel aluminum bus body with a view of commercialization. The prototype was
the first of its kind being developed by the company. A Finite Element method was employed
to determine structural strength of the 7-meter bus structure under static and dynamic loading
conditions. Three different static conditions were considered i.e. lateral, longitudinal, and torsional
loadings, whereas a rollover test according to UN R66 was used to study as dynamic conditions
since such standard is being adopted by the Department of Land Transport regarding their bus
structure registration approval procedure. The computational results revealed potential locations
of structural weakness when subjected to external loads and was then used as a design guideline
for a redesign and selection of cross-sectional profile for many structural members such as pillar,
cant rail, and waist rail. Additionally, a resulting structure deformation obtained from the rollover
simulation has led to further modification and reinforcement of the bus structure. Subsequently,
the obtained prototype from this work passed a physical UN R66 rollover test at a test facility of
Department of Land Transport. The prototype is now commercially available.

Research team: Dr.Chi-na Benyajati, Piyapong Premvaranon, Jenwit Soparat, Piyamabhorn
Uttamung, Apichart Teralapsuwan, Wuttipong Sritham, Papan Panyavan, Pasayapurin Promprapai
and Dr.Sutee Olarnrithinun
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Commercial/Public Prototype

Lateral Underrun Protective Device for Heavy Goods Vehicles

Road Safety Thailand Road Safety Policy Foundation (RSPF) revealed that one of the most common
types of truck accidents is side collision that occurred in reversal situation or nighttime. In response to this fact,
some truck manufacturers had installed a lateral underrun protection device (LUPD). However, this device has
not been in widespread use and currently there is no regulated standard for its design and performance.

One solution was to adopt the UN ECE R73 (Lateral underrun protection device standard) for developing
the side-collision equipment. A conceptual design process with morphological matrix had been employed to
consider all sub-functions of the LUPD. Then, an engineering analysis had been performed conforming to UN
R73 test. The design of LUPD must comply with the following conditions.

« The strength is consistent with UN R73.

* The device must be manufactured from local materials.

« The manufacturing process could be performed by all manufacturer, large or small.

» Total cost of LUPD is lower than those imported.

This work has produced various engineering drawings of LUPD in accordance with UN R73 that can be
manufactured for use. It can be used as a guideline for designing side-collision part for truck manufacturer,
thus improving competitiveness of Thai entrepreneurs. Moreover, this work provided the drafting guideline of
LUPD production, installation, and inspection. It is expected that this work will lead to reduced violence of injury
and death from road traffic accidents.

Research team: Dr.-Ing.Sarawut Lerspalungsanti, Narong Pitaksapsin, Perakit Viriyarattanasak, Narongrit
Suebnunta, Dr.-Ing.Chadchai Srisurangkul, Dipl.-Ing.Setthaluth Pangkreung, Prasit Wattanawongsakun, Rattanasuda
Naewngerndee, Dr.Sutee Olarnrithinun

. B e .
vtz & Al 3.5 fu Tl #ens 1,2, 3, 4,
361,89

- E_ o
i 1, 2, 3, 4,5 uas % Maen 35w 'FI.I1L|

e nanqumslntakind g Fiotectie beam
Brmasrvianan 3,550 Dnbusy
Fashndinde Clnayd dvua 3 M

= anerrreanasileafiakvardve (Protective Beam]

Bawaanianenin T3 Belussn

BRI E TR TR () fkaFy |5 Eakamy

Formundnudnuasvesgunsailioatusiuing (LUPD) dmiusadnuaigsineg mungnsznsrsatiuil 4 (w.a2524)
21N 31191 UN R73 andszenald (iauelaenneddes MTEC)
Characteristic requirements of side protection devices (LUPDs) for various vehicle characteristics conforming to the Ministerial
Regulation No. 4 (1981) from the application of the UN R73 standard.
(Presented by MTEC research team)
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Commercial/Public Prototype

Flexural Rigidity-Enhanced Ambulance Door

Emergency Ambulance Service is considered an important part of the emergency medical chain
which employs a vehicle for quick transporting the patients or injured people to the hospital. It must also
provide safety for both patients and medical operators inside the ambulance. The structure of a cabin must
be strong, but whereas the door is not part of the main structure of the cabin, it cannot be overlooked as it
could protect people from splashing out of the vehicle in the event of a rollover accident. One of the major
problem facing ambulance manufacturers today is that the door lock latch is loosened during driving, thus
affecting security. Fault Tree Analysis (FTA) was used to analyze the problem and it showed that the main
causes for the loosen door locks during driving resulted from the permanent deformation of the structure
of the door caused by insufficient bending stiffness. The permanent deflection of the door is therefore
unable to properly lock the lock on the door latch and the door can open by itself.

An investigation of the structure of the ambulance door revealed that the door was produced by
using a folded aluminum sheet as a door structure with all parts mounted by rivet nuts and spot welding and
angle steel added to improve the flexural rigidity of the door. This manufactured part might find problems
during usage; for example, since the structure is heavy but it has insufficient flexural rigidity, thus causing
looseness between the internal parts of the door structure. In addition, production time and production
costs are quite high and the part is not readily repaired.

Therefore, the researchers has developed a prototype of the side door and rear door of the
ambulance to obtain prototypes with higher flexural rigidity, ensuring no permanent deformation during
use. It could help lower production costs by reducing the number of components that are complex but
insignificant on stiffness and functionality and increase the use of common parts of the door assembly.

Research team: Prasit Wattanawongsakun, Perakit Viriyarattanasak and Dr.-Ing.Sarawut Lerspalungsanti

vulszguuUUTuU T uthuaziundsanasuusaneuaiulaglu
The development of front and rear door panels that installed on current ambulances.
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Managing Director
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-

Mr. Krai Kanchanawatee

of Suprera Innovation Co., Ltd.

Suprera Innovation Co., Ltd

Suprera Innovation Co., Ltd. is a startup company
with a misssion of applying technology and innovation
for the creative design and development of medical
equipment products by Thai people.

The company focuses on designing and developing
medical vehicle technology, such as COVID-19 screening
vehicles, breast cancer examination vehicles, health
examination vehicles, ambulances, and X-ray vehicles.
The ambulances and X-ray vehicles have been registered
in the Thai innovation as “Ambulance with an antimicrobial
coating”, “Safe structure ambulance with antimicrobial
coating”, and “X-ray vehicle with antimicrobial coating”.

The company also continues to develop technology
and intelligent systems for medical application. One of
them is Tele-Medicine, the system that connects and
transmits information within and between hospitals, and
Automated robotic systems, e.g., medication dispensing
systems.
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Mr. Krai Kanchanawatee, Managing Director of
Suprera Innovation Co., Ltd., recalled that he read the news
about a passenger having van accident that caused the
roof to tear off, and there was a passenger who jumped
out of the vehicle. This news referred to an article about
passenger safety by Dr. Sarawut Lerspalungsanti, Research
Team Leader of Design and Industry Solutions Research
Team, Engineering Design and Computation Research Group
of MTEC. However, Mr. Krai Kanchanawatee was interested
because, during that time, the company also received
information from customers who were primarily in hospital
groups that many cases of ambulance accidents caused
the loss of medical personnel. He, therefore, had an idea
to apply the knowledge and abilities of Thai researchers
to help solve these problems, and this was the beginning
of the collaboration between the company and MTEC.

ol

With the determination to develop ambulances to
meet safety standards, the company has invited Dr. Sarawut
to give a lecture to provide knowledge and understanding
to its personnel. Since then, the company and MTEC have
continuously collaborated on research projects for more
than five years.

Mr. Krai Kanchanawatee said that the collaboration
went smoothly. The company may not be skilled in some
issues, but MTEC research team has provided assistance and
knowledge transfer in theory and practice to the company.
Furthermore, when the company received complaints from
its customers, MTEC research team has helped resolve the
problem within a reasonable time.

As the market of medical devices is a niche market,
marketing is tricky because it involves people’s lives. For
this reason, when asked about the company’s strength
that makes the customers trust and choose its products,
Mr. Krai Kanchanawatee said that the company must build
customer confidence in its products. For example, in an
ambulance or a medication dispensing system, when a
customer encounters problems (pain points) from the
application, whether big or small, the company will find a
solution to solve those problems and provide customers
with the highest satisfaction. Therefore, after-sales service,
taking care of the customers, and helping them solve
problems are what win their hearts and are considered to
be the strength and selling points of the company.

The company is willing to find a solution, whether
the problems are about procuring something or research
and development with various agencies, such as MTEC.

.ﬂ:\:'I
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Therefore, the collaboration between the company and
MTEC is another way to solve customer problems, and the
results came out as required.

In addition, the collaboration with MTEC has
also created a breakthrough in production capability.
For example, the latest project is developing a car
manufacturing process with a strong structure, which initially
took quite a long time to produce. Thus, if the company
creates a production process that can increase productivity
by using fewer human resources and using the remaining
human resources to set up a production line, it will help
the company create market penetration more easily.

Mr. Krai Kanchanawatee said that Suprera
Innovation Co., Ltd is the first company that created an
innovation of “Safe structure ambulances with antimicrobial
coating”, which is marketable. Other creations, such as the
Patient Isolation and Transportation Chamber (the PETE),
are already sold in many places. However, the amount of
use may not be as high as expected because the production
cost is higher than the chambers imported from China. On
the contrary, only importing may not be sustainable; we
should rely on ourselves to produce and operate medical
devices locally. Although the price may not be the lowest
but if the quality is good and can be produced locally,
the more application, the more price competition. For this
reason, the company will continuously work with MTEC.

Mr. Krai Kanchanawatee suggested that in product
development, if there is a collaboration in selecting more
suppliers, especially on new technologies, this will help the
company step into the market faster with more confidence.
If we have a good selection of suppliers, it will not only
help reduce costs but also help reduce risk management
that may arise from them. Lastly, if MTEC collaborates with
various testing agencies on the testing samples’ delivery

times, it would help the company proceed more quickly.
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Salee Colour Public Company Limited

Salee Colour Public Company Limited is a company
in the plastic processing industry that operates its business
in designing and producing a high concentration color and
additive masterbatch, ready-to-use compounds, and dry
colorants. Over the past two decades, the company has
developed its personnel to increase their knowledge, skills,
and experience in the production and development of
products to ensure customer satisfaction and the expansion
of both domestic and international markets.

Mr. Peerapun Chivapornthip, Managing Director of
Salee Colour Public Company Limited, recalled that Thailand
is the world’s largest plastic producer and exporter. Therefore,
the company’s management team has set up a long-term
strategy to expand its business to product application in the
segment with growth potentials, such as alternative energy,
construction, medical, agriculture, and food industries.

Three years ago, Mr. Peerapun Chivapornthip had
been informed via email that NSTDA would be hosting NSTDA
Investors’ Day 2019 (NID2019). He was interested in a seminar
topic on agriculture which aligned with the company’s
strategy. Moreover, Mr. Peerapun Chivapomnthip realized
that his team already knew Dr. Natthaphop Suwannamek,
Researcher of Textiles Research Team, Advanced Polymer
Technology Research Group of MTEC, because he was a
customer who bought the company’s raw materials to use
in the prototype production. Hence, they met at NSTDA
Investors’ Day 2019 to discuss the concept of an innovative
product called Magik Growth, which the company could see
the commercialization possibility. This was the beginning of
collaboration and technology transfer.
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After signing a contract with MTEC, Dr. Natthaphop
supported the company in many ways, such as disclosing
the Magik Growth formulas and properties, revealing
experimental results, bringing the results to farmers, and
providing them with the use and benefits of Magik Growth
to build their confidence. Using Magik Growth is worthwhile
because it helps improve not only the quality of the crops
but also reduces the overall cost. The produced could be
sold at high price due to its attractive appearance.

As the company’s role in the value chain,
Mr. Peerapun Chivapornthip said that the company is
a manufacturer of raw materials, such as pigments and
plastic pellets mixed with ready-made additives. Then,
the company delivers them to its customers to produce
as non-woven fabrics (non-woven) and later deliver to
outsource companies to sew bags. As for the distribution,
there are two channels: direct sales and saling through
agents who sell agricultural materials.

Agribusiness is a new application area for the
company, therefore its operation has a different scheme.
Most of the company’s traditional operations have been
carried out according to customers’ needs because each
market is quite specific. However, Magik Growth is a new
product with no current demand to support it.

Mr. Peerapun Chivapornthip said there was concern
at the beginning because the company had no experience
in selling agricultural products and had no support from
agricultural experts. However, once the company started
collaborating with MTEC, it received assistance from MTEC
researchers, including farmers who participated in the
experimental plots affiliated with the MTEC network.

The company would like to have more research
results related to various agricultural products instead of
focusing on one type, e.g., mangoes, thus it now acquires
information on melon and most recently durian or flowers,
as well as exported orchids. The company, therefore, needs
a network to participate in the experimental conversion.
Mr. Peerapun Chivapornthip said it was a coincidence that
MTEC knew about the durian plantation in Rayong, so the
company could experiment there. Having more partners or
people interested is like having a needed jigsaw piece that
helps complete the picture, allowing the company to move
on faster.

As for Magik Growth products, the first expectation
is to be well-known in agribusiness, which would help the
company to grow faster. The company currently has more
data, partners, customers, and research results. Another
expectation is more widespread use, i.e. increasing the
use area and the number of farmer households using the
product. However, the company had exceeded its
expectations.

The company continues monitoring the progress of
research and innovation. However, the sale volume in the
market might decrease due to high competition. Further
collaboration should exist if MTEC has research that matches
the company’s direction and strategy.

Mr. Peerapun Chivapornthip said that in the
case of Magik Growth, if he didn’t receive the email, this
collaboration might not happen. An effective cormmunication,
therefore, is crucial. If MTEC adds more channels to allow
people to access it quickly, it will help spread the news of
its research. Nowsaday, one have to deliver the information
to their recipients instead of expecting them them to find it
by themselves.

Furthermore, building a network of business alliances
is also vital in assisting research commercialization because
the private sector might be interested in the research but
does not know how to proceed. Some people are good at
producing but not good at selling, or some are good at selling
but can’t deliver the research value-added. The government
agencies, therefore, may need to help connect the chain.

Nuannapha Charoenruay, the owner of Nuannapha
Durian Orchard, Klaeng District, Rayong Province

Miss Nuannapha Charoenruay, the owner
of Nuannapha Durian Orchard, Klaeng District, Rayong
Province, who has experience in durian gardening for
about 10 years said that about 3 years ago, she stopped
using chemicals to prevent diseases and insects,
however, the production damage exceeds the
expectation. Later, she adapted the idea of using a
blue net bag for wrapping jackfruit to durian, which the
results are satisfactory.

However, using the blue net bag has drawbacks
because unpacking the bags to expose the durian fruit
to the sun a week before harvesting is difficult and
time-consuming. Later, when she received advice from
Assist. Prof. Dr. Lampan Khurnpoon to try the Magik
Growth wrapped bag, she found that unpacking the
bag was much more accessible.

Lastly, suppose you compare the packaging
of durian fruit with the use of chemicals. it is found
that wrapping reduces costs, increases the quality
of the production to meet the target and customer
confidence, helps farmers to be safe from chemicals,
makes the management more manageable, provides
a better quality of life, and creates sustainability for a
gardening career in the future.
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Mr. Wasuwat Bunwit

Managing Director
of Tanattorn Company Limited

Tanattorn Company Limited

Tanattorn Company Limited is a manufacturer and
retailer of products, electrical equipment, and other services
related to traffic safety. The company provides installing
and repairing services to all provinces of Thailand and
continually develops its products to their best quality to
ensure customer satisfaction and promote safety in road
usage. Customers from the public and private sectors have
trusted the company for more than 30 years.

Mr. Wasuwat Bunwit, Managing Director of
Tanattorn Company Limited, recalled that he received
information from Mr. Worasak Wongrod, who at that time
was the director of Songkhla Road Construction Training
Center, the Department of Highways. He said that MTEC
had developed Thermoplastic Natural Rubber (TPNR).
At that time, the Department of Highways had a policy of
encouraging the use para rubber in road markings to help
farmers during low rubber price period. He realized that
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that the rubber was quite heavy, which should give traffic
cones a better grip on the road. Moreover, the company can
continue the production of traffic cones from TPNR without
additional investment in machinery and molds, which would
be beneficial. This was the beginning of the collaboration and
technology transfer with MTEC.

U*N\. & 70% .

Mr. Wasuwat Bunwit said that the collaboration
turned out well since the company was able to solve
the problem. The company, however, has no expertise
in producing thermoplastic natural rubber traffic cones so
technology transfer was required. The company, therefore,
asked Mr. Thongsak Kaewprakob’s advice, and the research
team provided its personnel for training in theory and
practice.

As for product development, Mr. Wasuwat Bunwit
said that the production of thermoplastic natural rubber
traffic (TPNR) cones is faster than EVA (ethylene-vinyl
acetate copolymer) traffic cones because the thermoplastic
natural rubber does not stick to the injection molding
machine. The mold, therefore, is easier to carve, and the
waste generated is less and can be re-formed. Furthermore,
the heavier TPNR cones helps eliminate the need to
produce larger-sized cones to increase weight. TPRN cones
are also flexible and resistant to impact.

Currently, there is an industry standard for plastic
traffic cones. However, the standard does not include traffic
cones made of other materials. Dr. Pasaree Laokijcharoen,
MTEC researcher, is committing to generalize this standard
to cover rubber-plastic composite cones. Thus, it will add
more channels for TPNR to enter the market and rule out
non-standard products.

In the future, the company plans to use TPNR
materials to develop a flexible guide post so that it can be
reverted many times. However, the company is performing
feasibility study to determine whether it can replace EVA
material or not. If not, the company may adjust the plan
to develop other products. For example, the delineator
attached to a barrier that mostly made of metal, which
would be nice if it could replace with TPNR or plastic.

Lastly, Mr. Wasuwat Bunwit said that the company
greatly appreciates working with MTEC and would like to
thank MTEC for providing great assistance until it could
produce thermoplastic natural rubber traffic cones.
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SUMMIT
Summit R&D Center Co., Ltd.

Summit R&D Center Co., Ltd. is a research and
development center for automotive parts. It is a subsidiary
of Summit Auto Body Industry Co., Ltd., a leading Thai
auto parts and body manufacturer. The company was
established to support business expansion from an OEM
(Original Equipment Manufacturer) contract manufacturing
to a design house for product research and development.
The company also aims to improve engineering and
technological production processes and foster innovation
in production to reduce dependence on technical consulting
from aboard.

Mr. Unarut Prarom, Director of Research and
Product Development of Summit R&D Center Co., Ltd., said
that the Company’s know-how is initially based on the
contract manufacturing of metal parts as customers need,
followed by stamping technique. Later, when the company
started collaborating with NSTDA, it had an opportunity to
participate in the research and development of metal forming
processes. This endeavor aimed to improve the mechanical
properties of metals, for example increasing tensile strength
from 270 MPa to 590 MPa, or up to 980 MPa. The company
has recently begun to study Ultra-High Tensile Steel (UHSS)
with a tensile strength of up to 1180 MPa. Furthermore, other
materials such as rubber, plastics, and polymers have been
used as components in some parts.

Mr. Unarut Prarom mentioned the preparation for
plastic substitutes to cope with the trend of electrical vehicle
(EV) technology, which will has an impact on the automotive
parts industry. The company, therefore, is aware of the
changing market demands and plans to promote production
capacity to be more diversified to sustain customer
satisfaction. For this reason, the company acknowledges two
main factors: product innovation that gives customer business
advantages and cost reduction of the manufacturing process.

The conversion of the combustion-to-electrical
system required a reduction in the weight of automotive
parts. Mr. Unarut Prarom said that reducing the weight
of the product might seems easy, but in reality it is not
because various properties must be maintained,
such as the workpiece’s strength and performance.
As Summit R&D Center Co., Ltd. is a Thai company that
does not own the design, it’s a challenging starting point.

72 5989755911 2565
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Mr. Unarut Prarom
Director of Research and Product Development
of Summit R&D Center Co., Ltd.

Also, it is not an easy task to switch its skill from
fabricating parts from metal to an alternative material
in which the company has no expertise, especially
polymers. This problem constitutes an obstacle in
design, production, and communication with
customers. Therefore, the collaboration with MTEC
research team was the right choice.

The company is satisfied with the research
results: a stay side step prototype that use polymer in
place of metal, which makes the part lighter. This new
stay side step has mechanical properties that meet the
specified standards. Although, it is a small part but it plays
a vital role in absorbing an impact during an accident.
Therefore, this work is considered a big accomplishment.

Mr. Unarut Prarom would like to thank
Dr. Patcharee Larpsuriyakul, MTEC research team, and
the company’s team for working together to overcome
this difficulty and achieve our goal of creating a licensed
product. Currently, the prototype of a stay side step
is ready for use in many truck models, which is an
opportunity to generate income for the country.

Furthermore, MTEC research team has effectively
focused on the research and development within the
specified time frame as the company has to plan the
product presentation about 1-2 years in advance for
application with a new automotive model with minor
change. This time management has helped increase the
company’s opportunity for new parts production in the
future.

In the future, the company expects that MTEC will
have technology to help reduce the cost of raw polymeric
materials so that it could compete with foreign suppliers.
In the past, the metal sheets had to be imported, which
were expensive. On the contrary, switching to polymers
will be better since production cost is lowered and there
is a research team with knowledge and experience that the
company could consult. Furthermore, collaborating with
suppliers makes it possible to create innovative product
with reduced cost.

Mr. Unarut Prarom said that in the future, the
company plans to collaborate with MTEC on developing a
stay side step made from polymer that could be joined
to other metal parts without sacrificing strength and
properties.

Mr. Unarut Prarom also would like to thank MTEC
for publicizing the research and potential of the company
in various channels because it not only benefits the
company but also generates income for the country.
Most importantly, the company received a warm welcome
from MTEC, which made the staff happy working together
and helped create a good learning atmosphere.

Lastly, Mr. Unarut Prarom hopes that our country
will have the possibility to build machinery and spare parts
to reduce imports, maintenance and production costs to
increase its competitiveness.
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MTEC's Activities on Standards

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

Participation in the process of
establishing standards

Since MTEC has researchers who have expertise
in engineering design and computer-aided engineering, it is
invited from various institutions, namely the Thai Industrial
Standards Institute (TISI), Thailand Environment Institute, and
the International Organization for Standardization (ISO) to
send representatives to take part in commenting on standards
draft and building a cooperation network with government
and private agencies. This undertaking helps upgrade the
product quality and enhance the competitiveness of Thai
entrepreneurs in the international trade arena.

During the 2022 fiscal year, representatives from
the Driving and Vehicle Technology Research Team of MTEC
have participated as members of academic committee on
the industrial product standards as follows:

« Thai Industrial Standards (TIS 2721-2560):
Product standards for inflating tires, noise requirements from
tires in contact with the road, surface traction on wet roads,
and rolling resistance. The research team was involved in
determining the exemption of rolling resistance coefficient
and road noise emissions of air-inflated tires for commercial
vehicles and the C3 Bias group trailers.
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+ Thai Industrial Standards (TIS 3224) No.2:
Industrial Standard for Solid Tires No.2. The research
team provided technical information, interpretations,
and definitions of terms used in the tire industry. This
standard defines the terminology related to solid tires
used in the tire industry, including codes, symbols, and
values.

« ISO 4349-1 : 1985 Product standard for
motorcycle tires and wheels (Design Code Series) No.1 Tire

¢ ISO 4349-2 : 1990 Product standard for
motorcycle tires and wheels (Design Code Series)
No. 2 Tire Load Rating

+ ISO 4349-3 : 2010 Product standard for
motorcycle tires and wheels (Design Code Series)
No. 3 Wheel

As for the product standard of motorcycle tires and
wheels, the research team was involved in designing tire codes,
tire loads, and wheels, which are critical because motorcycle
users and automotive industry operators must understand
these codes before purchasing or producing tires for users.
The code of the tire will be indicated on the side of the tire.
Motorcycle tire selection, therefore, is vital to study the codes
listed for smooth driving performance because the code on
the tire will tell drivers the recommended width and size of
the wheels, which will help them choose the right tires. Both
performance and safety have passed TIS standards and
operators must manufacture or import automotive products to
meet these standards, as well as be able to enhance product
quality with internationally equivalent standards and create
market opportunities.

» Green Label Requirements for Automobile
Products (Manufacturers must acquire a green label mark
by Thailand Environment Institute and Thai Industrial Standards
Institute (TISN). The research team was involved in drafting
the green label requirements. At present, most automotive
standards do not cover environmental criteria, for example,
the CO, emission of an engine that affects the environment.
Therefore, manufacturers or entrepreneurs in the automotive
industry who wish to use the green label are required to control
the quality of the vehicle to meet the environmental criteria or
the amount of CO, emissions as specified. The advantage of
having a green label on a product is to inform the consumers
that the product emphasizes environmental values so that they
will take this into consideration for purchase. The producers
or entrepreneurs will receive benefits in terms of profits. The
more of those products are consumed, the more incentives
other manufacturers to compete in order to improve the
technical quality or services of their products by considering
the impact on the environment as a priority. This is to achieve
public acceptance and deliver long-term economic returns to
the producers. Therefore, green labels are one of the tools to
protect and preserve nature through production and people’s

consumption.
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Although the COVID-19 pandemic has been continuing
and creating obstacles for operations and activities, MTEC stills
commits to delivering research results that meet the country’s
urgent needs and create positive socio-economic impacts.
In 2022, MTEC has carried out various activities as follows.
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MTEC research works that benefit the economy and society
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Patient Isolation Chamber for Home Isolation
(HI PETE)

HI PETE was developed by Dr. Sarawut Lerspalungsanti
and the Well-living Design Research Team under MTEC’s
Engineering Design and Computation Research Group.
‘HI PETE” or Patient Isolation Chamber for Home Isolation
was an extension of the ‘PETE’ Patient Isolation and
Transportation Chamber. This device is a low-cost tent for
isolating patients at home or used for field hospitals. It is
lishtweight, easy to relocate, and its size can be adjusted to
fit into the room. It also has a window for patients to
communicate with the medical personnel, thus reducing
the chance of infection between them. HI PETE performance
meets international standards and has passed the
International Electrotechnical Commission (IEC) 60601-1
(safety), the IEC 60601-1-2 (electromagnetic compatibility
of medical devices, EMC), and the ISO 14644 (clean room
performance testing).

HI PETE received budget support from the Health
Systems Research Institute (HSRI) and had been delivered
to Kamphaengphet Town Municipality, Kamphaeng Phet
Province, Mongkutwattana Hospital, Bangkok, Saint Mary’s
Hospital, Nakhon Ratchasima Province, and Sai Ngam Hospital,
Kamphaeng Phet Province.

M-Wheel
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M-Wheel

M-Wheel, an electronic device to turn a normal
wheelchair into a motorized wheelchair, was developed by
Dr.Danu Prommin and the Biomechanics Research Team
of Biofunctional Materials and Devices Research Group of
MTEC. The device had passed the Electrical Medical Device
Product Evaluation, the Protection against Electromagnetic
Interference, and the Risk Assessment of Medical Devices by
the Electrical and Electronic Product Testing Center (PTEC).

M-Wheel is useful for the elderly and people with
paraplegia of all ages because it is easy to use, helps
improve their quality of life, and reduces the dependency
on others as well as the care expenses. The development of
the M-Wheel provides knowledge of standardized medical
device design and manufacturing, and creates a production
network between the government, private sector, and
local communities. For example, a technology transfer
to community technicians or vocational students in each
area and the staff of the sub-district health promotion
hospital or village health volunteers through the Smart
Tambon Model project in the areas of 7 sub-districts,
5 provinces, namely Nan, Roi Et, Ubon Ratchathani, Saraburi,
and Chumphon Province.
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Flow tester and fork tester

Flow Tester and Fork Tester were developed
by Dr.Chaiwut Gamonpilas and the Food Materials
Research Team under MTEC’s Advanced Polymer Technology
Research Group. The device had been developed for
classifying and testing the viscosity of beverages and food
texture for people with dysphagia conforming to the
International Dysphagia Diet Standardisation Initiative (IDDSI).
The device helps increase the accuracy of measurement
and, at the same time, provides convenience for the
medical personnel in classifying beverage and food products
to suit people with chewing and swallowing problems. It is
also lightweight and easy to relocate.

MTEC has delivered and provided equipment
training to 10 hospitals, namely, Thai Red Cross
Rehabilitation Center, Yan Sang Wararam Hospital,
Chonburi Province, King Chulalongkorn Memorial Hospital,
Ramathibodi Hospital, Siriraj Piyamaharajkarun Hospital,
Phramongkutklao Hospital, Srinagarind Hospital,
Sirindhorn National Medical Rehabilitation Institute (SNMRI),
Vimut Hospital, and Srithanya Hospital.
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Biodegradable lidding film

Dr.Noppadon Kerddonfaek and the Polymer
Physics Research Team under MTEC’s Advanced Polymer
Technology Research Group together with the Royal Project
Foundation and Thantawan Industry Public Company Limited
had developed biodegradable lidding film. The film has
three noted characteristics: thinness and transparence, fog
resistance, and shelf-life extension of salad vegetables from
3 days to 5 days. This project has enhanced the production
capacity of the packaging industry, met market demands,
and received financial support from the Committee of
Thailand Science Research and Innovation (TSRI).

Magik Growth
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Magik Growth

Magik Growth was a product resulting from the collaboration between
Dr.Natthaphop Suwannamek, and the Textiles Research Team under MTEC’s Advanced
Polymer Technology Research Group and the Science Program in Plant Production Technology,
School of Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang (KMITL).
The research team had developed a polymer compound formula together with nonwoven
forming technology to produce nonwoven materials that have the property to allow water
and air to pass through easily, as well as can select the range of light wavelength that is
suitable for the photoreceptor cells on the fruit surface. This innovative nonwoven fruit
wrapping bag helps create value-added for fruits by producing important substances,
such as starch, sugar, vitamins, as well as various antioxidants, and increases the quality of
the fruits. It also help reduce the overall cost of plantation.

Magik Growth was extended to durian farmers to test its efficiency and was found
that it has increased their income, reduced the use of chemicals and costs, and created
a better quality of life. Moreover, it also helps to promote quadruple helix collaboration
for integrating various technologies that will be beneficial to durian farmers and increase
management efficiency. This undertaking thus creates an expansion in other areas and
provides knowledge of garden development based on sustainable resources.
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MTEC and the cooperation with its alliances
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Driving Thailand’s central carbon footprint

On April 28, 2022, at the National Metal and
Materials Technology Center (MTEC), Pathum Thani Province,
DrJulathep Kajornchaiyakul, Director of MTEC, and the
research team of the Technology and Informatics Institute
for Sustainability (TIIS) attended the meeting with
Mr.Teeraphan Pimthong, Chairman of Aluminum Industry
Group and members of the Aluminum Group, to set up the
central carbon footprint and establish the life cycle
assessment (LCA) of aluminum products for the preparation
of carbon price adjustments to be able to cross the European
Union boarder.

Research and technology development to
enhance power generation efficiency

On May 24, 2022, at Thailand Science Park,
Pathumthani, the National Metal and Materials Technology
Center (MTEC) held a meeting with the Electricity Generating
Authority of Thailand (EGAT) Mae Moh Power Plant in
Lampang Province to discuss collaboration on research
and development to enhance power generation efficiency
and guidelines for applying research to generate electricity.
It is expected that this meeting will lead to various joint
research and development projects in the future.
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Research and development of automotive
parts design and manufacturing technology

On June 13, 2022, at Thailand Science Park,
Pathumthani, the National Metal and Materials Technology
Center (MTEC) and Rail and Modern Transports Research
Center (RMT) had signed a collaboration agreement with
Summit R&D Center Co., Ltd. to drive the country’s auto
parts manufacturing industry. This endeavor will be
carried out under the research and development project
of automotive parts design and manufacturing technology
to raise the standard of Thai auto parts production, reduce
imports or dependence on foreign technology, and create
sustainable growth of the automotive parts industry in
Thailand. MTEC and Summit R&D Center Co., Ltd. have been
collaborating in research and development since 2012.
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MTEC and the cultivation of Thai youth in science and technology
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Research skills training program 2022

MTEC organized the research skills training program
2022 from March 14-May 5, 2022. This undertaking had been
performed at NSTDA laboratory with an ultimate aim to
support the development of science and technology
manpower in Thailand, build competitiveness, and create
the country’s development. There were 33 participants
from 26 schools across the country in the project.
The participants had acquired research skills from
various MTEC research teams, namely, Advanced
Engineering System Research Team, Engineering Design and
Computation Research Group, Biofunctional Materials and
Devices Research Group, and Ceramics and Construction
Materials Research Group.
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The 14" Thailand Robot Design Camp: RDC 2022

The National Metal and Materials Technology Center
(MTEQ), Chulalongkorn University, Chiang Mai University,
Prince of Songkla University, and Suranaree University of
Technology launched ‘the 14" Thailand Robot Design Camp:
RDC 2022’ under the topic of “Towards a circular economy with
robotics and automation technology’ to select representative
students from Thailand to participate in the IDC RoBoCon
2022. There were 65 students participated in the project from

9 institutions. Some of these participant would later be
selected as representatives from Thailand to participate in the
international competition at IDC RoBoCon 2022.
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The executives of the National Astronomical
Research Institute of Thailand (NARIT) and King
Mongkut’s University of Technology North Bangkok

On December 29, 2022, at the National Metal
and Materials Technology Center (MTEC), Dr.Julathep
Kajornchaiyakul, Director of MTEC, welcomed Dr.Saran
Poshyachinda, Executive Director of NARIT, the Executives,
and the team of King Mongkut’s University of Technology
North Bangkok in an occasion of visiting the energy technology
laboratory of ENTEC, material technology laboratory of
MTEC, and PTEC, including traveling to Sakun C Innovation
Company Limited, Bang Pla Ma District, Suphanburi Province.
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National Institute for Materials Science
(NIMS) of Japan

On June 8, 2022, at the National Metal and
Materials Technology Center (MTEC), Dr.Julathep
Kajornchaiyakul, Director of MTEC, welcomed Dr.Tsuchiya
Koichi, the Executive of the National Institute for Materials
Science (NIMS) of Japan, for the discussion of potential
cooperation in metal research and development.
The laboratories of the Material Processing and Manufacturing
Automation Research Group and Rail and Modern Transports
Research Center (RMT) had been presented, and
Dr.Ekkarut Viyanit, Director of RMT, joined the discussion.

Rubber Authority of Thailand and its alliances

On February 4, 2022, at Rayong Cooperative
Association, Rubber Fumigation Factory, Ban Khai District,
Rayong Province, Dr.Surapich Loykulnan and Rubber
Engineering Solution and Standard Research Team under
MTEC’s Innovative Rubber Manufacturing Research Group
welcomed the Chairman and Deputy Governor of Rubber
Authority of Thailand, Chairman of Rayong Cooperative Group,
and Chairman of Innovation Group.

This visit demonstrated the working of a prototype
of a semi-automatic latex coagulation machine
that is environmentally friendly and a prototype of a
high-performance rubber incubator for application in the
production of rubber smoked sheets. Moreover, the research
team also presented the development of machinery and
production lines with automation in the production process, the
rubber drying technology that has an efficient control system
for hot air circulation, thus leading to the cooperation
development of machinery technology to enhance the
country’s intermediate rubber production process.
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Group of science students

On Ausust 18, 2022, at the National Metal and
Materials Technology Center (MTEC), Ms.Hasiya Waehama
and Ms.Suthima Sukon, Research Assistants of the
Well-being Design Research Team of Engineering Design
and Computation Research Group of MTEC, welcomed 30
students from Thammasat University, Rangsit Campus and
Suankularb Wittayalai Rangsit School. This visit introduced
MTEC together with its research results, such as the PETE
(Patient Isolation and Transportation Chamber) and AR
technology application for simulation and installation in
virtual space.
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Group of Nanoscience & Quantum Information
Science and Office of Naval Research Global
(ONR), Toyko, Japan

On August 31, 2022, at the National Metal and
Materials Technology Center (MTEC), Dr.Julathep
Kajornchaiyakul, Director of MTEC, the executives,
and MTEC research team welcomed Dr.Chagaan Baatar,
Science Director, Nanoscience & Quantum Information
Science, and his entourage from ONR on the occasion of
visiting MTEC laboratories. Various research works had been
presented such as Metal Injection Molding (MIM), light truck
radial tire, non-pneumatic tires, and rubber products to
promote the project and find a solution to create research
cooperation and development in the future.
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The 3™ year students of the Faculty of
Architecture and Planning, Thammasat
University.

On September 2, 2022, at the National Metal and
Materials Technology Center (MTEC), Dr.Sompong
Srimanosawapak, Researcher of Particulate Materials
Processing Technology Research Team, and Researchers
of Ceramics and Construction Materials Research Group,
welcome the 3“ year students of the Faculty of Architecture
and Planning, Thammasat University. This research team
gave a lecture on the topic of ‘Innovative foam aluminum
sound-absorbing panels’ and presented MTEC laboratories,
as well as MTEC construction materials, such as G-Rock,
Geopolymer, Bicbok, Para Walk, Powder coatings, and
coatings that reflect the sun’s rays to conserve energy,
Ultra-low Ammonia, ULA, and Para AC products, including
a demonstration of water treatment pond set (composite
ceramic water filter).
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Hosting MTEC executive board

On September 5, 2022, at the National Metal
and Materials Technology Center (MTEC), Dr.Julathep
Kajornchaiyakul, Director of MTEC, the executives, and
MTEC research teams welcomed MTEC Executive Board on
the occasion of visiting MTEC laboratories and discussing
internal operations of the organization. This undertaking
will provide essential information of the Board to better
understand MTEC and give valuable suggestions and
guidelines for its future research direction.
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