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Strategic International Collaborative Research Program (SICORP)
e-ASIA Joint Research Program
Executive Summary of Final Report

1. Project Title : Corrosion Mapping of Structural Materials in Asian Area with

Understanding Effects of Environmental Factors |

2. Project Period : October 1, 2012 ~ March 31, 2016
3. Main Participants :

Japan-side
Name Title Affiliation Role
_ _ National Institute
P Tadashi Special for Materials Sci | General
Shinohara Researcher | ence manager
(NIMS)
Akira Tah Senior NIMS Analysis of Iexpofs
Co-PI ira Tahara ure test results o
Researcher carbon steel
. . Analysis of expos
Co-PI ,\DA?Z'lSJlrJ]iée ggggrcher JFE Steel Co. ure test results of
galvanized steel
Summarizing exp
B Senior JFE osure test results,
Collaborator | Sakae Fujita Techno-Research | collection of pas
fellow Co t
exposure tests
; Analysis of expos
Collaborator -II\-I?sStE}%%Srg Eergggr NIMS ure test results of
weathering steel
; Analysis of
Collaborator | To Dara trainee NIMS ACM sensor

Total number of participating researchers in the project: 8

Vietnam-side

Name Title Affiliation Role
: : Institute of
2 Lo T HONG | S er | Mtrial Senece
Science (IMS)
: Analysis of data a
Pham Thy Senior .
Co-PI IMS nd mapping
San Researcher corrosion
Measu_remtlant of f
Hoang Lam Senior corrosion 10ss 0
Co-PI IMS samples, and
Hong Researcher analysis of
ACM sensor
; Measurement of
Collaborator _Il\_lgg%/ﬁnNTgl Researcher | IMS environmental
g factors
Measurement of
Collaborator Il?e Hoang Researcher | IMS environmental
p factors
Dao Chi Perform the
Collaborator | ;e Researcher | IMS exposure tests

Total number of participating researchers in the project: 11
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Thailand-side
Name Title Affiliation Role
Amnuaysak General
Pl Chianpairot Researcher | MTEC manager
: Project advisor
Ekkarut Senior o
Co-PI ; ; MTEC troubleshooting,
Viyanit Researcher site survey
g Anglysis of ACMI
Wanida and environmenta
Co-PI Pongsaksawad Researcher | MTEC data, linear regre
ssion model

Characterization
Namurata

of corrosion
Collaborator | gathirachinda | R€Searcher | MTEC products, analysis
of corrosion data
Siam Principal Supervising
Collaborator | aewkumsai Engineer MTEC student interns
_ Senior Measurement of
Collaborator | Piya Khamsuk Engineer MTEC environmental

factors
Total number of participating researchers in the project: 9

4. Scope of the joint project

Exposure tests for carbon steel, weathering steel, galvanized steel sheet and 55%Al-Zn
coated steel sheet were conducted at the enough number of sites where the climates were
typical in Asia. Based on the analyzed results, database for corrosion behaviors of metals,
meteorological and environmental factors were established. Values in those database were
categorized by ISO standards and maps of them were established.

For the effect of the temperature, corrosion rates become largest at around 20°C except
the sites where amount of airborne sea salt is much enough, although the peak of corrosion
rate at 10°C reported in 1SO9223 was not detected. This temperature-tendency could be
found by the exposure tests with the wide temperature range in 3 countries.

It was found that corrosion rates calculated by the estimated equation proposed by ISO
were smaller than measured ones. It indicates that the estimated equation of corrosion rate
suitable to Asia area is needed.

Systematic exposure tests are suggested in this project. Database and maps will be
expanded by increasing exposure test sites with those procedures and methods.

5. Outcomes of the joint project
5-1 Intellectual Merit

Exposure tests for carbon steel, weathering steel, galvanized steel sheet and 55%Al-Zn
coated steel sheet were conducted at 16 sites in Japan, 14 sites in Vietham and 7sites in
Thailand. Based on the analyzed results, database for corrosion behaviors of metals, and
meteorological and environmental factors were established.

Corrosion rates were categorized by ISO standards, and corrosion maps were
established by plotting results on the map. Meteorological and environmental factors were
also categorized by ISO standards and maps of them were established.

New types of ACM sensors were developed, and it was found that chemical composition
of rain and amount and composition of deposited electrolyte can be estimated.

5-2 Synergy from the Collaboration

For the effect of the temperature, corrosion rates become largest at around 20°C except
the sites where amount of airborne sea salt is much enough. It is considered that corrosion
rate decreases with increasing temperature because specimens are easily dried and time of
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wetness became shorter. This temperature-tendency could be found by the exposure tests
with the wide temperature range in 3 countries.

At present, ISO 9223 is the mainstream for categorization of corrosivity of atmospheric
environments. In 1S09223, it is said that corrosion rates become largest at around 10°C.
However, the peak of corrosion rate at 10°C was not detected in exposure tests in Asian area
in this project. It is suggested in ISO that corrosion rate must be calculated by using estimated
equation when exposure test cannot be conducted. It was found that calculated corrosion
rates from the data in this project were smaller than measured ones. It indicates that the
estimated equation of corrosion rate suitable to Asia area is needed.

Other Asian researchers were also interested about this project, and a fundamental
network about atmospheric corrosion over whole Southeast Asia could be established.

5-3 Potential Impacts on Society

Exposure tests with systematic procedures and analyzing methods are suggested in this
project. Database will be expanded by increasing exposure test sites with those procedures
and methods, and plots in the maps of corrosion rate, meteorological and environmental
factors. By expanding database, meteorological and environmental factors which affect
corrosion behaviors are confirmed and extracted, and the estimated equation suitable to
Asian area can be established. Finally, contour map of corrosion rate will be established by
interpolation by the estimated equation.

Database, maps and estimated equation of corrosion rate are enriched by utilizing the
network about atmospheric corrosion over whole Southeast Asia.
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1 BRSCHE RS Publication of Articles etc.
1. 1 RERXFEFARFEF—L EDI-ZEERSC) Original Publications (Articles co—authored with the Partner Research Teams)
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1. 2.1 RERXHBFUARF—LEZEFTLVOAXRAUFRFT—LOHX)

Original Publications (Articles by the Japanese Research Teams only, excluding the Partner Reasearch Teams)
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1.2. 2 RERIX(BFRAHEF—LEZSTLEVEFAHFEF—LDR)

Original Publications (Articles by the Partner Research Teams only, excluding the Japanese Reasearch Teams)
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1.3 FODEEY (HBFAFEF—LEDOKEDH) (5. BEL L) Other Media, e.g. reviews, books (Co—authored with the Partner Research Teams)
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Other Media, e.g. reviews, books (by the Japanese Research Teams only, excluding the Partner Reasearch Teams)
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1. 4.2 TOHMDEEN(BRARARF—LZEELVEFARART —LOKE., EFLL)

Other Media, e.g. reviews, books (by the Partner Research Teams only, excluding the Japanese Reasearch Teams)

FE £EER.EE.BEHEA. B S AU RTE

Tl




2 BLERRE(BIF—, T avT, DRI L) Presentations at Academic Conferences etc. (Seminars, Workshops, Symposia)
2.1 2K GEFAFEF—LEELDFHE) Conference Presentations (Joint Presentations with Partner Research Teams)
gE EL: H&E BB %4, 5. AH FEREX
2013 | %2E (English) Le Hong Lien and Tadashi Shinohara, “Corrosion Mapping of Structural Materials in Asian Area with Understanding Effects of Environmental HRA—%%
B AENE Factors”, Aho L - BADFZ Mt H : MELEKEK IS —, Hanoi, Vietnam, 2013/6/19
2. 2.1 2LRREFAMEF—LEZEFELVAERATFAEF—LDFHEEK) Conference Presentations (by Japanese Research Teams, excluding Partner Research Teams)
FE EE HEE BBl ¥F4L. 5. AR FREK
_ r /\ AP - < << [5 SBITE « ST PES .
2012 | B35 (Japancse) ER IE. [ACME> Sk BRMOBRTER . (A1) BAMEFS #1EERMES ASIAXGEROME FEEORRED | Lo
REM . BIR. 2013/1/23
2013 | BAEE (Japanese)| &R 1E.TACMEUH (K DHBEMOERIMEFHE . #¥EIRIE2013, IR, 2013/5/15 mELEES
2013 |#2E (English) Tadashi Shinohara, “Evaluation of Atmospheric Corrosion Behaviors of Carbon Steel by ACM (Atmospheric Corrosion Monitor) Type Corrosion (Bt
AR \ENg Sensor”, AhF LEB R, Quy nhon, Vietnam, 2013/8/16 HISRRSS
= . Tadashi Shinohara, “The Evaluation of Corrosivity in Atmospheric Environment”, P
=h 73 43 53k
2013 |3%55 (English) |\ A GF International East Asia Pacific Rim Conference, 2013/11/20 R
2013 |#2E (English) Tadashi Shinohara, “Evaluation of Corrosion Rates of Carbon Steel in an Atmospheric Environment by an Atmospheric Corrosion Monitor (ACM) ipkE
AR \ENg Type Corrosion Sensor”, 15th Middle East Corroision Conference, Manama, Bahrain, 2014/2/4 HISERAS
2014 |3 EE (English) Tadashi Shinohara, “Evaluation of Effect of Rain on Atmospheric Corrosion by ACM Sensor”, # 3} &£IR1E2014, EE. 2014/5/20 mELEES
2014 |2 2E (English) T. Shinohara, A. Tahara, H. Kajiyama, S. Fujita, " Atmospheric Corrosion Behaviors of Steels in Japan™, 4th Asia Materals Data Symposium, Jeju, iptE
Korea, 2014/10/30
s . T. Shinohara, T. Dara, A. Tahara, Y. Hosoya, O. Umezawa, “Evaluation of Effect of Rain on Atmospheric Corrosion by ACM Sensor”, #f ¥l &LIRIE -
SR el L]
2015 |35 (English) o015 ‘@rer 2015/5/18 RERzER
2015 | EE (English) A. Tahara, T. Shinohara, "NIMS Data—Sheet for Atmospheric Corrosion Behaviors of Low—-alloyed Steels”, # ¥ &I%1%2015, BT, 2015/5/18 mEEEES
T . T. Dara, T. Shinohara, O. Umezawa, “Development of Artificial Rainfall Equipment for Studying The Effect of Rain on The _
:E "o ke o] o ==, — I EE
2015 |55 (English) Corrosion Behaviors”, §562[E#1 $l L IRIZ 5T/, 42, 2015/11/5 ASRER
2015 |2 2E (English) T. Shlnlohara, Evaluation of.Corro.swltles of Atmospheric Environment by ACM Sensor ', Atmospheric Corrosion Workshop @ 2015 Taiwan Annual NEE%=
Corrosion Conference, Kenting, Taiwan, 2015/8/28
2015 |2 2E (English) A. Te?hara, .The Rust Analysis Formed on the Low Alloy Steels ', Atmospheric Corrosion Workshop @ 2015 Taiwan Annual Corrosion Conference, nEER =
Kenting, Taiwan, 2015/8/28
2015 |#2E (English) S. Fujita, “Current Status and Future Issues of Atmospheric Corrosion Test Methods for Metallic Material”, Atmospheric Corrosion Workshop @ NEER =
A g 2015 Taiwan Annual Corrosion Conference, Kenting, Taiwan, 2015/8/28 =
2015 |#2E (English) D. Mizuno, “In—situ corrosion monitoring by electrical resistance sensor under exposure test and accelerated corrosion test environments”, nEER =
A g Atmospheric Corrosion Workshop @ 2015 Taiwan Annual Corrosion Conference, Kenting, Taiwan, 2015/8/28 =
2015 |25 (English) S. Fujita, “Accelerated Corrosion Tests for Evaluating Corrosion Resistance of Zn— and Zn Alloy—Coated Steel Sheets in Atmosphere”, N7} L OEER=

[EB 4%, Hue, Vietnam, 2015/9/18




2.2. 2 PEHRAR(BERAALF—LESETLVHEFAITFEF—LDOFREE) Conference Presentations (by Partner Research Teams, excluding Japanese Reasearch Teams)

F£E =i HEE. BB F%FL. 5W. AR FREX
2014 |3 EE (English) Le Thi Hong Lien, Hoang Lam Hong, “Study on Atmospheric Corrosion of Weathering Steel in Vietnam”, #1%1&35152014, BT, 2014/5/20 AERRK
2014 | %28 (English) Amnuaysak Chianpairot, Wanida Pongsaksawad, Namurata Sathirachinda, Ekkarut Viyanit, “Atmospheric Corrosion Behaviors of Carbon and nEE%E
A= AENg Weathering Steels in Thailand Climate”, #1434} & 12152014, B . 2014/5/20 =
= . Le Thi Hong Lien, “The First Results of E-Asia Project from Vietnam: The Corrosion Behavior of Carbon Steel inVietnam”, 4th Asia Materals R
=R sgt s
2014 | 5258 (English) Data Symposium, Jeju, Korea, 2014/10/30 G
2015 |#EE (English) Le Thi Hong Lien, Hoang Lam Hong, “Corrosion Behavior of Weathering Steel in Atmosphere of Vietnam, # ¥} &18152015, FIx. 2015/5/18 AERRK
- . Le Thi Hong Lien, “Characteristic of Atmospheric Corrosion of carbon steel in Vietnam”, Atmospheric Corrosion Workshop @ 2015 Taiwan _
=R BB
2015 | 5258 (English) Annual Corrosion Conference, Kenting, Taiwan, 2015/8/28 SELECES
- . Amnuaysak Chianpairot, “Evolution of Corrosion Products on Galvanized Steel in Thailand Climate”, Atmospheric Corrosion Workshop @ 2015 _
=R BB
2015 | 5255 (English) Taiwan Annual Corrosion Conference, Kenting, Taiwan, 2015/8/28 RERER
2015 | %25 (English) Ekkarut Viyanit, “Influence of Thailand Tropical Climate on Atmospheric Corrosion of Carbon and Alloy Steels”, Atmospheric Corrosion Workshop nEE% =
A g @ 2015 Taiwan Annual Corrosion Conference, Kenting, Taiwan, 2015/8/28 =
2015 |25 (English) Le Thi Hong Lien, “Seasonal effect on atmospheric corrosion of carbon steel and zinc galvanized coating “, AhFLEB S, Hue, Vietnam, nEE% =

2015/9/18




3 7423y Ft3F—-LUROH LEDFREWorkshops, Seminars, Symposia and Other Events
3. 1. 7—=9ayF w3+ —SUROHL
(BARAIAEF—LE LU T HEFAITFEF—L E 4 )Workshops, Seminars, Symposia (Organized by the Japanese and/or Partner Research Teams)

SMAR

3 H] 0 = PNt E
FE BE{EHARA FEESL A FR B (E4. #ima. 2548) (Fm LA — ) BME
2013/3/7~ e VPO . . REDEBARATORBHABRBEREATO
2012 9013/3/8 NIMS, IMS—Vietnam |NIMS-IMS> 2RO L RNhFLN/A 2 SIHRDHE DB
IMS—Vietnam, Xk7 | Atmospheric Corrosion Session, Nk~ HED, BRBEUARNFLTDRE
2013 2013/6/18 LFZHEATE (MOS | L- BARDEZZ MR HWEELKREL |Hanoi, Vietnam 3 REBHERLATOO IO E QBN
- =H— (RRA—HRK)
2013 2013/8/16~ IMS—Vietnam, A+ |Atmospheric Corrosion Session, Nk7- Quy Nhon. Vietnam 3 HEOBEABLUR M LTOHORER
2013/8/17 LEBHEYS LEBRE v o, BERLATOCIINOSEOBN
Atmospheric Corrosion Session, NACE 2 — -
2013/11/19~  |NIMS, NACE . . oS1on - XD, E=HETORERBIERLE
20131 "9013/11/20  |international Icnct;?;f(::;l; East Asia Pacific Rim D 6 ATOSIIRDHBEDEN
2014/2/2~ NIMS, NACE 15th Atmospheric Corrosion Session, . — . o A
2013 2014/2/5 International Middle East Corroison Conference Manama, Bahrain 1 REEELVHERTOS T HDEBAN
_ | . - XD, 7O7 HETOREHREE
2014 2014/5/19 (A EBISESS Interna.tlonlal Se.ssmn”(:)n A;mospjerlc B 5 EARTOSTHRDHES LU —Hpit R
2014/5/21 Corrosion in Asia, #1 ¥l &18152014 YETN
bAa
—  |NIMS, IMS, Ministry . . , , HERD, BABIUANNF LTORSE
2014 2021(;11/;/()1/12/91 of Trade, Industry & ':/IZT;);FTZ%;i:grrrzsfsi(:SIon’ 4th Asia Jeju, Korea 2 HEERLIATOC /MO EESE LY
Energy, Korea ymp —EEER DB
E-AsiaA N\—%ELT7OTEEDK
o | o o SREMREICLD. ASE R
2014 2014/11/19 MTEC-Thailand Atmospheric Corrosion Seminor Bangkik, Thailand 5 # BEUEEOKRSES DS -
I5E3—
_ e et e e HED. FOTEETORBHBER
2014 2%%%526 NIMS, JtiEiE A (,Ejfs'a) NIMS—AERTIA b2 | im 10 EARTOS 1O DEE S & U — B B
DB
. . . WED. 7TOTRETORERBHER
2015/5/18~ 24 . |International Session on Atmospjeric — o = Al
2015 2015/5/20 M&ﬂ@ﬁ%ﬁ*ﬁ(hmmmmMMaHﬂt%ﬁmm AR ’ éﬁgfﬂﬂﬁwﬁﬁﬁxu R
=]
NIMS, IMS, MTEC, E-AsiaA/N\—ZESLT7OoT7EEDOK
_ : . _ = oo g [ — = =
2015 2015/8/26 | R Industrial Atmospheric Corrosion in Asia Workshop |N\2tional Sun Yat=sen 8 ABEHRE(-LD, KUL B

Technology Research
Institute, Taiwan

University, Kaohsiung, Taiwan

E.BSUEEDKRREEDFHIZE
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NIMS, IMS, MTEC,
The Corrosion

Atmospheric Corrosion Workshop @

WD, 7OTEETOREARGR

2015 2015/8/28 Engineering 2015 Taiwan Annual Corrosion Kenting, Taiwan EXRTOC VMDD EE LU —ERFER
Association of the Conference, DB
Republic of China
2015 2015/9/18~ IMS, NhF LR |Atmospheric Corrosion Session, AkF [, HEODBARBELUANMLTORER
2015/9/19 B¥R LERRE ' BIERLATOD VMO EORBN
NIMS, ITDI- Industrial
Technology Corrosion Seminar, ITDI- IndlletriaI ITDI- Industrial Tlechnologyl REOBATOREARERLATO
2015 2015/12/17 Development Technology Development Institute, The |Development Institute, Taguig STHRQHED BN
Institute, The Philippines City, The Philippines < " ™
Philippines
NIMS, QorrPhll— Corrphil Corrosion Seminar — “Materials . . TOTREEDKREBMEEICKS.,
Corrosion . o Astoria Plaza, Ortigas Center, = = [ar s e =
2015 2015/12/8 Corrosion and Protection in the AREBRFHEE. BEIUREDKRKE

Organization of
Philippines Inc.

Industry”

Pasing City, The Philippines
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4 WRIXiFTDREERecord of Research Exchanges
4. 1 AFXRfIH)>HEFEHE~DHEIZE D R{ERecord of Visits by the Japanese Side to Partner Institutions
4. 1.1 [BF-85]) (BERAFEF—LA2/IN\—DH)(Japan—Overseas) Only those by Japanese Research Team Members
o = = Jru s R#%5x (E4. #Bma. % o HiEH
N N Institute for Materials Science NIMS_IMSDD;R:)@A,\Q%HD‘ =
2012 | 2013/3/6 | 2013/3/12 |#ER IE R)ME-MRHAREE [T )—5— . T |BRBROITEEDLERIURBED| 7
IMS/ Vietnam P
2012 | 2013/3/6 | 2013/3/9 |HE % |OR)YE-HMEHREE [ZEHES {r,\‘,lsgi/t“\ﬁiee::;rate”als Science,  INIMS-IMSS LRSS LADS N 4
Institute for Materials Science,
o _ - IMS/ Vietnam, National Metal and |REZBHIBRDITEELERLUVRES
2012 | 2013/3/7 | 2013/3/14 |#RILUEE JFERXF—/L TEMEE RE) Materials Technology Center, DiEEE 8
MTEC/ Thailand
"R FL-BEROFEFEREMH AR
Melia Hotel, Hanoi HEERE EIF—BMERRZ—F
2013 | 2013/6/18 | 2013/6/21 |#&® IE ) ME-MEAEEE [FL—T)—45— Institute for Materials Science,  |%& 4
IMS/ Vietnam KRERBOITEELERLURES
OFk=
& PN e
2013 | 2013/8/14 | 2013/8/19 |#ER IE GR)ME-MEATRHEE (JL—T)—45— Qhai Au Hotel Quy Nhon, Vietam %gﬁ%@%ﬁﬁ—cw%i&%%i 6
5 (=]
. dn| FT o N T . 15th Middle East Corrosion
2013 | 2014/2/1 | 2014/2/7 |&R E |(CHR)ME-MHBIREE |JL—T)-4 Gulf Hotel, Bahrain Conferenc~ DS MERE 7
IBogpr, Indonesia . . *9th ASEAN Science and
nstitute for Materials Science, Technol Week (ASTW)AD S &
2014 | 2014/8/17 | 2014/8/23 (&R E |(CR)ME-MHHEHEE (FJL—TI)—45— IMS/ Vietnam, National Metal and %e% nology tiee z 7
Materials Technology Center, T e
MTEC/ Thailand RRAROITLAEDY
National Metal and Materials nﬁin;gféhemc Corrosion Seminar”2
& 4| T v N N Technology Center, MTEC/ —— ~
2014 |1 2014/11/18(2014/11/23 &R E  |CH)ME-HHBAREE |TL—T)—5— | REARICETHITLEEDHE 6
Thailan . REBORESLURERABROTS
ang-Nga/ Thailand St
National Metal and Materials ﬂgttr%?éherlc Corrosion Seminar2
e [ Technology Center, MTEC/ el iy R N
2014 | 2014/11/182014/11/23 |#RILEE  |JFERF—IL FEHARE FER) ABARICETSITEEHE 6

Thailan
Phang—Nga/ Thailand

REBODRESIVREARDITS
aht




National Metal and Materials
Technology Center, MTEC/

“ Atmospheric Corrosion Seminar” &

mEE=E

2014 | 2014/11/18 | 2014/11/23 [#@A % JFET2 /)Y —F (#) -7 7zA— Thailan RBEARICETHITEEDYE
=48 s N
e o Thailand RRHOWES LU RBHBOTS
aht
National Sun Yat-sen University, |“Atmospheric Corrosion in Asia
N N Kaohsiung, Taiwan Workshop” $ & 172015 Taiwan
= . B A — =~ —
2015 | 2015/8/25 | 2015/8/31 |&IR IE () ¥ 52 - R BR ST AR IN—=7)-4 Howard Beach Resort, Kenting, |Annual Corrosion Conference” ~®
Taiwan ShEHRK
National Sun Yat—sen University, |“Atmospheric Corrosion in Asia
5 | 4] PO oo = Kaohsiung, Taiwan Workshop” $ &1 “2015 Taiwan
2015 | 2015/8/25 | 2015/8/31 (HER 3 () 5 - MR BRZTAEAR THEHRA Howard Beach Resort, Kenting, [Annual Corrosion Conference” ~®M
Taiwan SMEFRK
National Sun Yat-sen University, |“Atmospheric Corrosion in Asia
e — . _ Kaohsiung, Taiwan Workshop” £ & 1872015 Taiwan
1 H— S _
2015 | 2015/8/25 | 2015/8/31 |BRH R JFET 9 /Y —F (#) »=rJzh Howard Beach Resort, Kenting, [Annual Corrosion Conference” ~®
Taiwan ShEHRK
National Sun Yat—sen University, |“Atmospheric Corrosion in Asia
- . o & (= Kaohsiung, Taiwan Workshop” $ & 1“2015 Taiwan
2015 | 2015/8/25 | 2015/8/31 KEF K JFERF—L THEBAR GRE) Howard Beach Resort, Kenting, [Annual Corrosion Conference” ~®M
Taiwan SMERK
“THE 4TH CORROSION
N N Hue University of Science, Hue CONFERENCE
= . 3 7o — ) —~F— ' '
2015 | 2015/9/17 | 2015/9/21 |&IR 1E () ¥ 5 - R BR ST AR IN—=7)—4 Vietnam Corrosion and Metal Protection for
Sustainable Development” ~M SN
“THE 4TH CORROSION
Hue University of Science, Hue CONFERENGE
2015 | 2015/9/17 | 2015/9/21 (B&E %X  |JFETH/UH—F () iy 4wk Ju b Vietnam v of selence, TUe, 1 Gorrosion and Metal Protection for
Sustainable Development” ~D Sl
EHEE
ITDI- Industrial Technology
Development Institute, Taguig “Corrosion Seminar”( ITDDE KT
2015 | 2015/12/5 | 2015/12/9 |#ER IE OR)ME-MRAREE (JL—T)—45— City, The Philippines CorrPhil Corrosion Seminar TDi&
Astoria Plaza, Ortigas Center, JE
Pasing City, The Philippines
ITDI- Industrial Technology
Development Institute, Taguig “Corrosion Seminar”( ITDDH KU
2015 | 2015/12/4 | 2015/12/9 |AE R (HR)YE-MHEAREE | ETEAKE City, The Philippines CorrPhil Corrosion Seminar T®D&&

Astoria Plaza, Ortigas Center,
Pasing City, The Philippines

==
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4.1.2 [BEF-E5N]) (BERAFEF—LAVIN—L5L) (Japan—Overseas) (Excluding those by Japanese Research Team Memebers)

& = = g A#EE (E4. #HA. 5 e HskH
FE fanki=! IREHR K% T B R R B PR AT 2 %) BHEODASE 0
7L 1

4. 2 HAFEAISBERBINDIFEEDERE Record of Visits by Partner Reserach Teams to Japan
4. 2.1 [ES4—-BX] (BFAAEF—LAVIN—DH) (Overseas—dJapan) Only those by Partner Research Team Members
= = r g A#E(E4. #HA. 5 o Hek A
FE HEB REHR K4 Pt BB R (431 FRTR MBS £ ) ABORNE 0
Le Thi Hong |Institute for Materials . BE . 44| FILO XA II—FTAUTELUVRER
2012 | 2012/12/21|2012/12/28 | - - Science. IMS/ Vietnam Director of Center | (J&) ¥ - M FI AT HE1E Bk (s DT DITE St 8
A K National Metal and X
2012 | 2012/11/21|2012/11/24 | 1" "2752" | Materials Technology Researcher (3) Y0 E - MR SR R FOFTZ—F42Y 4
1aNPAITOL 1 Center, MTEC/ Thailand
Ekkarut National Metal and X
2012 | 2012/11/21 | 2012/11/24 | ar: Materials Technology Researcher () M - MR R AR FVIATI—T4Y 4
van Center, MTEC/ Thailand
NACE International East Asia &
- ific Ri =
T S EE LA Pacific Rim Area Conference ()
2013 | 2013/11/18 | 2013/12/3 |-© Thi Hong |Institute for Materials Director of Cent JFERTF—)L (#%) ggﬁfﬁtﬁrout@ﬂBAbt& 16
Lien Science, IMS/ Vietnam Irector ot Lenter FAEAREHAT ELUthX %Eg;:z_ﬁé?ﬁ_ - =
g- p 3 T e = 29 =1
CH) B - MHHR S AR REABRE T RS OIRLC
DVTORES
Pham Thy |Institute for Materials . BE . 44| FIT oo REABRERTRER ORI
2013 | 2013/11/25| 2013/12/3 San Science, IMS/ Vietnam Senior Researcher (38) ¥ & - M EL B 2SR SO 9
Hoang Lam |[Institute for Materials . BB | 4] PO REABRERTRER ORI
2013 | 2013/11/25| 2013/12/3 Hong Science, IMS/ Vietnam Senior Researcher | (&) ¥ & - # ¥ B 1448 ST DI 9
— A NACE International East Asia &
A K National Metal and B REMERRE Pacific Rim Area Conference~(D%
2013 | 2013/11/18 | 2013/11/23 C;‘.”“ay?a * |Materials Technology Researcher JFERF— L (1) meFxR 6
1ankalret | Center, MTEG/ Thailand dloa RKREZBREACOVTOILAhEL
ARG ELUthX =it ory
REGRY
- N NACE International East Asia &
Ekkarut National Metal and E LR APER R Pacific Rim Area Conference ~(MDZ
2013 | 2013/11/18|2013/11/23 Vi ar.Lfc Materials Technology Researcher JFERF— L (%) meEFER 6
van Center, MTEC/ Thailand i KREABECOVTOITEEhEE
EEK%&FE *Eﬂu-li'ﬂ_j,lz %Egi%ﬁi




. . FRKFEAE S REARICEITLHITEELE
2014 | 2014/5/16 | 2014/5/24 |Hoang Lam finstitute ‘;;’Ars'\ﬂa\t/f;i':m Senior Researcher | — 1B & " CIEIE2014 ADBMERE 9
g ' ) 0 - MR TR A REARICETATEEaDE
National Metal and . = e
Amnuaysak - PR XEEA AR RBEARICETHITEEDYE
2014 | 2014/5/16 | 2014/5/22 : ; Materials Technology Researcher ey Qs "t Logm " = 7
Chianpairot Center. MTEC/ Thailand BisE MELIRE2014"~DSMEHRK
Hoang Lam [Institute for Materials . PSR p— Tk Ea | —
2014 | 2014/9/14 | 2014/9/21 Hong Science. IMS/ Vietnam Senior Researcher | (J4) Y& - M FI IR TR H 8 ZEARICETITLEDLE 8
. . . v *(E-Asia)-NIMS-Jt X3/ k-2
2014 | 2015/2/24 | 2015/3/5 ::ii:h' Hong Isncsgt]‘f: ‘;;’Ars'\ﬂa\jf;f:m Senior Researcher ?gﬁ%giﬂéﬂ,ﬁﬁwﬁﬂﬁ F—~ADBMEFHE 10
’ 7 REARICEILHITEEDE
.EE - &
A « | National Metal and JFERF—IL (¥%) (%_Einit%g'\lﬂ‘s$j€j§fT:4??i=
2014 | 2015/2/21 | 2015/2/27 |~ “2Y53% IMaterials Technology Researcher HAANKAT FUEHR P 7 =7
Chianpairot | ter, MTEC/ Thailand mEkE T oDSMERR
' -REARICETIITEEDLE
N - o
Ekkarut National Metal and JFERF—)L (¥k) (%_Ei"it?g’fﬂ‘g{ajiﬁ?;}? ?i:
2014 | 2015/2/21 | 2015/2/27 Viy:r:ili Materials Technology Researcher RAARHKT FEHX ﬂ'—’\sol)a*ﬂﬂkﬁi 31~ = 7
. Y=y ooy 2
Center, MTEC/ Thailand jtlﬁﬁk% '%EEE\I%%IZEQ"‘T%)?TB‘S*)‘E‘
Le Thi Hong |Institute for Materials . HEREH#KE., (EHYE-MH [-MHERIE 2015~DSMERK
2015 | 2015/5/17 | 2015/6/1 Lien Science. IMS/ Vietnam Senior Researcher 7otk RERBRICET ALY 16
Pham Thy |Institute for Materials . PR = - &
2015 | 2015/5/22 | 2015/5/27 San Science, IMS/ Vietnam Senior Researcher (Jh) ¥ E - M TR REABAICETHTEEHE 6
Hoang Lam |[Institute for Materials . PR p— e - A
2015 | 2015/5/22 | 2015/5/27 Hong Science, IMS/ Vietnam Senior Researcher (Jh) ¥ E - M TR REABRFICET ST EHE 6
4. 2. 2 [@BN—BX] HEFRAHARF—LA/NN—LSN)
(Overseas—Japan) (Excluding those by Partner Research Team Members)
= = g A%k (E4. #BHfA. = e Hek A
FE | HHEB JREH K4 Pt B 4% EE 437 PR R 2, ) BHEOARE £
Siriluck National Metal and
2012 |2012/11/21 | 2012/11/24 |Nivitchanyon |Materials Technology Associate Professor |(4) Y1 & - ¥ WAL 45448 XVIFITI—T425 4
g Center, MTEC/ Thailand
NACE International East Asia &
Siriluck National Metal and EiREAEEEEE Pacific Rim Area Conference~(DZ%
2013 [ 2013/11/182013/11/23 |Nivitchanyon [Materials Technology Associate Professor |[JFERXF—)L (k) meFEF 6
g Center, MTEC/ Thailand FAE AR T L RKRERBEIIOLTOITLEDEE
RBEGRF
LEE - &
Siriluck National Metal and JFERF—IL (#%) (%fini%h}j&é%jgjéfT:4?Tiz
2014 | 2015/2/21 | 2015/2/27 |Nivitchanyon |Materials Technology Associate Professor | BAEFAT FE#X T—A%‘*ﬂﬂkﬁﬁ < = 7
. oy i 2
g Center, MTEC/ Thailand LiEEKRE CRERRICETHITEEbE




5 4Y%EFHHFE Patent Applications
5. 1. BAFfI0BEHHEE Independent Applications by Japanese Research Teams

NHEES

HFEEE HEES FBAD L HEER HEEA (5 /N BH 1 22 48) HBE HFEE
2013 [2013-119995 ACMEUHDFERAE 2013/6/6 & - HAREE 2014-238291 HE % .%R E AX
5. 2. "HHFE"HOBEIEHE Independent Applications by Partner Countries
- = NHEES
R E HEEES FEBHD L HEER HEEA NI FEE HFEE
Tl
5. 3. HFEIHFE Joint Applications
= NHES
HFREE HFEES FBED L HEER HFEA FERE HFEE

(R ZEARD

7L




6 ZEZ Awards

6. 1 ZE Awards
FE EDRFR ZEH 2EE Y50 EIE
2014 (B EEHEYSE BABESHEEE 2014/5/19 EE T ;i’%%%ﬁ”ﬂﬁ&%:
2015 RADTHYLTHE RS E 2015/4/22 EE T.HE R z‘f‘gfgggﬂggg_
6. 2 HE#E Newspaper Reports
FE EDRFR ZEH 2EE Y50 EIE
L
6. 3 FDfth Other
FE BN 2EH 2EE YECEE
L
7. D Other
FE Y5ECEIE
2013 NIMS-AR L LR ZHE M T HTI—MEE MR IMS,VAST)E D EFFEHE X 2 riEit (2013/09/09)

2014

NIMS-% 4 B Rl MTBIF T (NSTDA) D AR i E#5#5(2015/1/30)
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