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ASEAN~JAPAN PROJECT '
ON ATMOSPHERIC CORROSION - METALLIC COATINGS

I. PROGRESS REPORT
INTRODUCTION

The ASEAN- JAPAN PrOJect on Atmospherlc Corrosion-Metallic
Coatings - being lmplemented in. “the ©Philippines by the
Department of Science and Technology (DOST) through the
" Industrial Technology ‘Development Institute (ITDI) and ‘the
Japan International Cooperation Agency (JICA) will finish its
five-year implementation- programme -by end of October 1992 in
accordance with the Record of Discussions signed by the
Philippine and Japanese Governments on October 30, 1987. This
project has been undertaken to strengthen the technologlcal
basis  for  the rellablllty of metals and metallic coatings
against corrosion in the Southeast Asian region, particularly,
in the Philippines. Appendix 1 shows the developmental
objectives of 'the project as seen from a long-~term
perspective. : :

PROJECT STAFF

Philippine Side:

‘br. Ernesto S. Luis -~ Team Leader
‘Margarita T. Arnaiz —
Cynthia V.. Bernas '
Cynthia R. Habafia
Lilian A. .de Guzman '
Aurora S.: Viloria "Full-time Researchers
Ner C. Rodriguez

. "Rosalinda G. Principe

" Cherry Lane P. Causing

- Rolan P. Vera Cruz —_

Japanese Side:

Mr. Shun-ichi Harada -~ Team Leader
Mr. Toshiharu'Kobayashi - Technical Assistant
Mr. Masaru Iizuka - Project Coordinator
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ACTIVITIES

Since the project commenced in  October 1987, the
Philippines,  specifically,  ITPI  has upgraded its
capabilities in  terms of new equipment, “facilities " and-
trained manpower. The major activities of the project have
been the atmospheric outdoor. corrosion test; analy51e of
environmental = factors; evaluation of test ~specimens
training on the operation/application-: of testing equlpment'
multilateral - activities, specifically, ‘ collaborative
research, training, seminar, and. technical exchange visit;
1mp1ementatlon of related studies; and, public relet;ons
activities: ~ The schedule of act1v1t1es ‘and - actual
accomplishments of the’project is presented in Appendix 2.

1 Outdoor Atmospherlc Exposure rest

The two (2) components of. atmospherlc corr051on testlng'
conducted are. (1) outdoor’ exposure of test specimens and (2)
gathering  of meteorologlcal data and quantitative
measurement of air pollutants.

1.1 Exposure Test Sites

Orlglnally, the project had only four (4) exposure test
sites as in the following:

a. Rural Atmosphere - ITDY, Bicutan
b. Urban Atmosphere -~ 7 ITDI, Pedro Gil
¢. Industrial Atmosphere - NPC, Sucat

d. Marine Atmosphere - Sangley Point,

Cavite

_ However, since May 1991, ten (10) additional test sites
located all over the country have been established for the
nationwide survey of atmospheric corrosivity. With the
cooperation of regional offices of the DOST,; . exposure of two
types of test specimens, namely, bare carbon steel (from
Japan and Philippines) and hot-dipped galvanized (from Japan
and Philippines), and monthly monitoring of environmental
pollutants and meteorological parameters have been
conducted.

1.2 Monitoring of Environmental Factors

Outdoor exposure ' of test samplers, gathering of
meteorological data,  and gquantitative = analysis of air
pollutants such as S0,, NOp, HCl, HyS and NaCl have been
eontlnually conducted since December 1988.



1.3 Exposure of Test Specimens

Different kinds. of bare metals (carbon steel, =zinc,
aluminum, copper, stainless steel 304 and 430), metallic
coated steel (hot-dipped galvanized, electrogalvanized, hot-
dipped 5% Al-Zn, -hot-dipped 55% . Al-Zn, hot-dipped
aluminized), painted steels and FRP have been exposed . in the
fouxr (4) original- exposure sites. Exposure tests are for
half, one, two, four, and five or more vyears duration
beginning in December (dry season) and in June (wet season) ..
The first exposure was done in December 1988.

: 'Exposure tests for half, one, and two years have been
completed. Test specimens : have been retrieved from the
exposure sites, and their corrosion rates obtained by mass
loss method, the most’ widely ‘used technique of evaluating
the reliability of metals as described by ASTM. Furthermore,
corrosion  products and base metals of the test specimens
have been analyzed using SEM, XRD, FT-IR and XRF.

2 In-house Training by Short-term Experts

: Through the project, a number of Japanese experts have

been dispatched to the Philippines to conduct short training
programmes participated by Philippine project staff and
personnel from other DOST agencies in various fields of
corrosion.

To date, no -less than thirty (30) short training
programmes have been conducted to develop local expertise.
Appendix 3 shows. the 1list of Japanese experts received in
the Philippines under the project. -

3 Training in Japan

Seventeen (17) participants from the Philippines have
been dispatched to Japan for training in various fields as
listed in Appendix 4.

4 Philippine Participation in Multilateral Activities of
Other ASEAN Countries ' :

: The. Philippines has also sent "participants in the
multilateral activities of other Asean countries. As of 31
June 1992, nine (9) ITDI staff were dispatched for training,
while twenty-five (25) participated in seminars and six {6}
for collaborative research. The Philippines also hosted a
number of technical exchange teams from ASEAN countries.
This technical  exchange visit is a part of their
multilateral activities.

A detailed listing of Philippine participation in

multilateral activities of other ASEAN countries is shown in
Appendix 5 and Appendix 5A lists titles of Technical papers
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in the area of corrosion presented in the seminar of these
countries, including the Philippines. = Appendix 5B shows
list of Technical Exchage Teams that visited the country.

5 Multllateral Act1v1t1eq of Phlllpplne Progect

~The Phlllpplnes has hosted a number‘ of multlldteral
activities as part of the 1mplementatlon of- the AUEAN ~Japan-

Project = on Atmospherlc Corrosion -  Metallic Coatings
including two (2) training programmes, two (2) collaborative
research - programmes, and two (2) oemlndr/workshops.
Participants from other ASEAN member countries to Philippine
multilateral activities are: listed 'in Appendix 6. The
technical exchange teams dispatched by the Philippines
consisted of two (2) batches already.  The list of team

members 1s shown in Appendix 6A

The following multilateral activities were conducted by
the project:

5.1 Training Programme

(a) JFY 1990

Four (4) participants from  Brunei, Indonesia,
Malaysia and Thailand took part in the one-month
Training on Atmospheric Corrosion - Metallic Coatings
conducted in ITDI from 07 January to 02 February 1991.
The - programme consisted of instructions by Philippine
counterparts and by Mr. Kondo; an invited Japanese
expert on Measurement of Meteorclogical Factors, on the
method o©of study of atmospheric correosien for the
Philippine Project.

(b) JFY 1991

Six (6) participants, each from Brunei, Malaysia,
and = Indonesia, and . three (3) Philippine - local
counterparts took part in the one-month training
programme entitled ASEAN-Japan Training on Statistical
Method of Corrosion-Multiple Regre551on from 08 July
to 07 August 1991 as. conducted in ITDI by Dr. Akira
Tahara, a short term Japanese expert on Statistical
Evaluation using Computer. The training @ activity
consisted of instructions on btatlstlcal Methods, data
gathering and evaluation, :



_Collaborative Research Programme

(a) JFY 1990

“The = first coilaborative research entitled

'"COmparative Study on the Corrosion Behaviour of Metals

Subjected to Accelerated and Natural Exposures"” was
participated by two (2) researchers from Thailand and
Indonesia together with the Philippine counterparts.
The result of the research work was presented in the
lst Seminar/Workshop = on Atmospheric Corrosion -
Metallic¢ Coatings held in Manila, Philipinnes last 05 -
07 March 1991. The abstract of the technical paper is
presented as Appendix 7.

(b) JFY 1991

The second cocllaborative research programme which
focused on "Monitoring of Atmospheric Corrosion Rate by
Electrochemical Impedance Method" was conducted for
three (3) months from 16 September to 14 December 1991.
This programme was - participated by four (4)
researchers, one each from Brunei, Indonesia, Malaysia,
and Thailand, -and who collaborated with Philippine
counterparts involved in the project.

A technical paper entitled "Study on the Corrosion
Behavior of Metals Exposed in Wet/Dry Cycle Chamber by
Electrochemical Impedance Method" and which resulted
from this collaborative work was presented at the
ASEAN-Japan Seminar/Workshop on Corrosion of Metals
held in the Philippines on 02 - 04 June 1992. Appendix
8 gives. the abstract of said paper.

Seminar/Workshop
(a) JFY 1990

The 3 -~ day Seminar/Workshop on Atmospheric

Corrosion - Metallic Cecatings held in the Philippines

on 05. - 07 March 1991, was participated by thirteen
(13) . ASEAN nationals three (3) each from Brunei,
Indonesia, Malaysia and Thailand, and one (1) from
Singapore); three (3) invited lecturers from Japan; and
sixty-eight (68) local participants from different
private companies and  univergities. - The seminar
consisted of three days paper presentation and one day
observation tour to ITDI Corrosion Laboratory and
exposure site. :

(b) JFY 1992

The ASEAN-Japan Seminar/Workshop on the Corrosion
of Metals was held in the Philippines last 02 - 04 June



1992. Participated in by three (3) experts from Japan,
thirteen (13) from other ASEAN countries and fifty four
(54) from the Philippines, the - ‘seminar/workshop
consisted. of a . three-day technical paper
presentation/lectures. 'A total of fifteen (15) paper
“presentors from the ASEAN member countries and Japan
talked on trends and local experiences in corrosion and
corrosion protectlon technologles. A one-day tour of
ITDI equlpment and facilities din Bicutan as well as
some tourists' spots in Metro Manila was conducted on
June 5 for interested participants.

5.4 Technical Exchange Visit
(a)  JFY 1989

: The flrst ‘Pechnical Exchange Team . dispatched
by the Philippine project om March 03 - March 20, 1990
“visited “only four (4) out of five (5) ASEAN: membezr
countries, namely: Indonesia, Malaysia, Singapore and
Thailand. The purpose of the first technical exchange:
visit aside from:exchanging technical information in
the field of materials science was to discuss among the
countries visited the schedule of implementation of the
forthcoming multllateral activities of every member
country. :

(b) ~JFY 1992

_ The  second  technical ' exchange visit was
conducted last 26 April to 10 May 1992 and all five (5)
ASEAN member countries were visited. The primary
purpose. of the visit was to exchange technical
information and to ‘discuss research results under the
ASEAN - Jpan cooperation Programme.

6 Fourth Joint Meeting

‘The Philipines hosted the Fourth Joint Meeting of the
Asean-Japan Cooperation Programme on Materials Science and
Technology and The Asean Sub-Committee Meeting on Materials
Science and Technology (ASCMST) on 03 - 05 September 1991.
Each ASEAN member country reported the progress of its
project implemented. under said cooperation programme and
presented proposals for new projects.

7 Short Term.Research Studles

The following are the two short term research studies
which have been implemented under the project: :

(a) A Nationwide Surﬁey of _Atmospheric Corrosivity
(May 1991 to July 1993)



. .'Ten (10) exposure test sites have been established
in ten (10) different regions of the country. Two
batches of metallic test specimens, namely, bare carbon
steel (from Japan and Philippines) and hot~dipped
galvanized steel (from Japan and Philippines} have been
exposed for testing: the first batch in May to June
1991 to represent testing beginning wet season; and,
the second batch in October to November 1991 to
represent exposure test beginning dry season.

Retrieval of the first batch of test specimens
from exposure has been started this June and will
continue up to August 1992.

(b) A sStudy on the Effect of Exposure Rack
Orientation/Angle of Inclination on Atmospheric
Corrosion of Metals (August 1991 to Novemeber
1992)

Two types of test specimens, bare carbon steel
(from Japan and Philippines) and hot-dipped galvanized
(from Japan and Philippines) have been exposed at the
near rural exposure test site in Bicutan since August
1991 at 09, 159, 309, 45°, 60°, 75° and 909, standard
south direction. The same type of specimens have been
exposed at a standard angle of 45° in four (4)
directions {north, south, west, and east).

8 Public Relations Activities

The following public relations  activities have been
carried out:.

(a) Project Brochure, January 1991
(b) Video Production, January 1991

“(c) Lecture/Demo on the principle and operation of
the following analytical equipments: May 1991

Scanning Electron Microscope with Energy
Dispersive X-ray Spectrometer

UV-Vi&8 Spectrophotometer

Combined Cyclic Corrosion Testing Equipment

Weathermeter
(d) WNational Science .and Technology Week, July 1991

- Exhibit on Cotrosivity of Philippine Atmosphere



~ Seminar on Instrumental Analysis using XRD, SEM
(e) WNational Science and Technology Week, July 1992
— Exhibit on Projéct Activities

- Partlclpatlon in Technlcal Paper Presentation
Contest (First Prlze Wlnner)

(e} Laboratory tour by occasional visitors

EQUIPMENT

Through  the project, ITDI . has received various
analytical equipment, environmental testing equipment, test
and - measurement equipment, test specimen preparation
equipment and other laboratory equipment. The 1list of
equipment: donated by JICA under the project is given in
Appendix 9. - : '

'In connection with upgrading of ITDI facilities, JICA
has also provided financial assistance for the installation
of a power generator, construction of a deep well for water
supply, and the repair and renovation of rooms for storage
and additional eguipment. :

COUNTERPART FUND

The allocation and actual expenditures for the Project
by the Philippine Government is  presented in Appendix 10.

REQUEST FOR PROJECT "FOLLOW-UP"

By the end of October 1992, the project will be
terminated according to the Record of Discussions between
the concerned authorities of the Government of Japan and the
Government of the Republic of the Philippines. However, the
objectives of the project cannot be fully realized by then
as there are still aspects of the project which need
completion beyond October 1952. A request for a two-year
extension ({follow-up) of the project has been made and at
the moment, no final decisicon has been received from the
Government of Japan.

The developmental. lmpllcatlons and plans -of the project
extension are presented in the following:

Appendix 11 -  Developmental Implications of the
: ' “Follow--up"
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Plan for Follow-up Program

Schedule of Evaluation of

Corrosivity of Philippine :
Atmosphere in the Period of Follow-
up

Training Items in the period of
Follow-up :

Proposed Equipment Outlay for the
Follow-up Period



II. EVALUATION OF THE PROJECT

The ASEAN - Japan. Project on Atmospheric Corrosion -
Metallic Coatings has contributed greatly to the upliftment
of  science and - technology in the  country through
strengthening the research and testing capablllty of  the
Industrial Technology Development Institute (ITDI} of the
Department of Science and Technology (DOST} in thée area of
‘materials science, particularly in the field of corrosion.
Since its implementation in 1987, the Philippine Government
received  various assistance in the form. of donated
equipment, training in Japan and other ASEAN countrles, and
the dispatc¢hed of long term and short term experts.

Valuable information on ' the factors that affect
atmospheric corrosion in the tropical region, particularly
in the Philippines, has been continually monitored and
partial evaluation of the corrosivity of some selected
atmospheres in the country was already undertaken. These
data and -the additional data to be gathered until the
completion of the Project will serve as the technological
basis for the assessment of the corrosivity of the region.

The Project has also increased the linkages and
enhanced the technical services of ITDI to the industry
through the upgraded -facilities and acquired expertise -of
the staff. Awareness of the ccuntry on the importance of
corrosion prevention and control was likewise increased.
The academe, government and private/industrial sectors were
provided with an oppurtunity to understand and develop
interest in corrosion science through the Project's public
relations and multilateral activities. Although 1t covers
only one of the numerous fields in the study of corrosion,
it is a good start and it is envisioned that future
researches on other types of corrosion will be undertaken.

The dispatch of long term experts is a crucial point in
the implementation of the Project especially for a group
that has a minimal technical background in corrosion 1like
the ITDI grcup. Short term experts also play very important
role in technology transfer, especially in areas much needed
by the Project and staff, however, there were few cases
wherein problem in communication was encountered.

The donation of various equipment through this Project
has greatly upgraded the research and testing capability of
the Institute. Research and technical services have been
very much encouraged by the convenience and efficiency
brought about by these instruments. The support given by
Japan through JICA for the effective utilization of these
equipment is very much appreciated.



The conduct of multilateral activities, not only in the
area of corrosion science but also in polymers and ceramics,
brought ASEAN member countries closer to each other. New
friendships were established and former ties were renewed.
Leadership and self-confidence were developed among local
counterparts. Each staff was given the oppurtunity to
attend to other member country's multilateral activities,
hence enriching their knowledge not only in the technical
field but also the social and cultural characteristics of
the other members of the ASEAN.

Training in Japan is also one of the most effective
method of technology transfer. Trainees were introduced. to
Japan's developments in the field of corrosion science.
Likewise, appropriate ‘and sophisticated equipment for
various fields of corrosion research and testing were
introduced and others were made available to the trainees.
The National Research Institute for Metals in Japan, which
serves as the training ground for the ASEAN participants
under this cooperation has been very accomodating to the
trainees.

Due to the limited manpower of the Institute, the staff
assignment of the Corrosion Laboratory was also affected.
The scheduling of work sometimes does not become effective,
especially when there are immediate problems/activities that
the staff has to attend to. Considering the limited human
resource, the demands of the Division and the Institute,
backlogs cannot always be avoided.

To summarize, the Project has given valuable assistance
to the Philippine Government since the start of its

implementation. It served as a machinery for manpower
development and has strengthened the research capability of
our government. Technology ‘transfer in the form of

trainings abroad, specifically in Japan; in-house trainings
through short term Japanese experts dispatched by JICA;
exchange of information through multilateral activities;
upgrading of facilities through the donation of various
equipment; and assignment of long term Japanese experts, in
which all of them were mentioned above, describe the type of
technical cooperation that envisions the beneficiary as key-
players in the nation - building endeavors.
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Appendix 4. TRAINING IN JAPAN

Participants Date Topic
1. Dr. Ernesto S. Tuls 1988.07.24 Japan s Latest Development on Corrosion
1988,09.09 Prevention Technology
2. Ms. Corazon Quintia _-do~ ~do-
3. Ms. Priscila Mantaring ~do- ~-do-
4. Ms. Aurora V. Villaflor 1988.16,17 Instrumental Analysis
1988.12.1¢6
5. Ms, Margarita T. Torre 1989.01.09. Atmospheric Corrosion Menitoring Techniques
1989.07.07
6. Ms. Cynthia V, Bernas 1989.02.16 Electrochemistry
1989.05.16
7. Ms3. Cynthia R. Habafa 1989.06.13 Corrosion of Metals
1990.,06.12
8. Ms. Estrella G, Mamaril 198%.09.11 Acéelerated Corrosion Testing
1989.12.10
9. Ms. Concepcion P, Gayomali ~do- Instrumental Analysis
10. Ms. Josefina R. Celorico 1950.03.27 Fine Ceramics (slot from Malaysia)
. 1990.0%9.23
11. Ms. Aurora S. Viloria 1990.05.29  Characterization of Corrosjon Pdts by XRD
1990.11.29
12. Ms. Ner A. Cruz ~do- Underfiim Corrosion
13, Ms. Rosario R. Corxral ~do- study on Microanalysis
14. Ms. Araceli J. Magsino 1390.06.26 Characterization of Polymers
1890.12.23 {slot from Indonesia)
15. Ms, Lilian A. de Guzman 1991.06.26 Evaluation of Corrosion Resistance of
1992.06.13 © Metallic Coated Steels
16. Ms. Chona I. dela Pefa 1991.06.26 Measurement of the Weathering Deterioration
1991.12,07 of Organic Films
17. Mr. Rolan P. Vera Cruz 1991[10.09 Electrochemistry
1993.03.31 (Monbusho Scholarship)



Appendix 5. PHILIPPINE PARTICIPATION IN MULTILATERAL
ACTIVITIES OF OTHER ASEAN COUNTRIES :

Name ' Term Multilateral Activity
‘1. Dr. Ernesto S. Luis 1989.06.14-1989,06.16 singapore Semipar I

2. Ms. Alida H. Balagot ~do- .—do—

3. Ms. Aurora V., Viloria ~do- ~dda~

4., Ms, Cynthia V. Bernas 1990,02,01-1990.02.28 Singapore Training I

5. Ms. YLilian de Guzman 1990.03;05—1990.03.17 Bfunei Training T

6. Mr. Carlos Chua Doxia ~do- ~da-

7. Mr. Jose L. Gamboa 1990.08.06-1990.08.08 Brunei Seminar I

8. Ms. Erlinda R. Alinea -do- ~do-~

9.. Mr. Manuel M. Navarro ) ~do- ~do-

10, Mr. Rolan P. Vera Cruz 1990.09,17-1990.09.21 singapore Seminar IT

11. Ms. Margsrita T. Torre -do- ) —do-

1z. Ms..Lilian A. de Guzman ~do- . ~do-

13. Dr. Ernesto S. Lauis ) 1950.10.17-1990.10.19 Thailand Seminar I

14. ﬁs. Cynthia R. Habaila -do- Qdoﬂ

15. Ms. Chona Y. dela Pefa ~do- - ~do-

16. Ms. Gloria U. Gopez 1990.:1.03-1990.11.30 Indonesia Training T

17. Ms. Natividad R. villostas 1990.11,18-1590.12.25 Malaysia Training I

18, Ms. Elinor L. Bedia 1990,12.01-1991.,02,28 Indonesia Collaborative I
19. Mr. Aurelio L. Tabornal 1991.03.0671991.03—09' Indonesia Seminar I

20. Ms. Araceli J. Magsino —-do- -do-

21, Mr. Severino T. Bernardo . ~do- ~dg-

22. Ms. Juanita B. Salvador 1591.05.12--1991.08.11 Malaysia Collaborative IT
23. Ms., Teresa V. Navarro 1991.05.12-1991.056,12 Malaysia Training II

24. Mr. Severino T. Bernardo . 1891.09.30-1991.10.03 Malaysia Seminar I

25. Ms. Natividad R. Villostas -do- ] -do-

26. Ms. Josefina R. Celorico -do- _ ~do-

28. Ms. hdelaida 6. Senica 1991.09,28-1991,10.26 Indonesia Training II

29, Ma. Marissa A. Paglicawan 1991,09,28-1991.12.22 Indonesia Collaborative IX
30, Ms. Cherxy Lane P, Causing 1991.09.15-1992.03.15 Thailand Collaborative IIX
31. Ms. Rosalinda G. Principe 1991.11.11-1991.12.06 Thailand Training IX

32. Mr. Jose Luis 5. Gamboa . 1992,01.01-1992.03.31 Singapore Collaborative II
33, HMa. Esmeralda R. Martinez 1992.05.30~1992.06.28 Indonesia Training XIX

34, Ms. Jocelyn Paz Reyes 1992.05.20-19%92.08.16 Halaysia Collaborative III
35. Dr. Assunta C. Cuyegkeng 1992.06.27-1992.07.01. Indonesia Semipar II

36. Ms. Bditha Almario do- ~do-

— 50—



37.
38.
33,
40.

Dr.

Florentins Sumexa

cynthia V. Bérnas "

Ms .
Dx.

Her C. Rodriguez
Lilia Silao

Puture Participants

41,
42.
43.
44,
45.
46,
47.
48,

Mr,
Mr.,
Msa,
Mr.
Mr.
M3,
Ms.
Ms.

Wenceslao Martinez
Jose H. Espiritu
Teresita R. de. Guzman
Shun-ichi Harada
Severino T. Bernardo
Margarita T. Arnaiz
cynthia R. Habana
hurora S§. Viloria

1992,06,27-1992,07,01

'1992.06.30-1992.07.02

-
P

1932.08.03--1992.08.0
--do-- :
g
1992.09.17-1992,09 21
—~do-~
~do-—
~do-
—do-

Indonesia Seminar IT

" Thailand Seminar I

~do-

o=

Brunéi Seminar II
~do-

~do-

Singapore Seminar IXI
—do-

~do-

-do

~do



Appendix BA. LIST OF TECHNICAL PAPERS ON CORROSION PRESENTED
BY PHILIPPINE PROJECT STAFF TO SEMINARS/WORKSHOPS
OF ASEAN COUNTRIES : :

Title Presentor

A. Singapore _
1. Atmospheric Corrosion-Metallic Coatings(Country Repost) ~ Dr, E.S. TLuias
2. Atmospheric'Corrosioﬁ Aggressivity of Selected Locations " M. Torre

in the Philippines(M. Torre, R.Vera Cruz and L. de Guzman}

B. Thailand

1. Atmospheric Roof Corrosion $tudy in the Communities That pr. E. 8. Luis
surround the Makban Geothermal Complex(E. 5. Luis and ITDX

‘Corrosion Staff}

Z. A study of the Permeability of Ions Through Organic Ceoating €. Habana
(C.Habana and T. Kodama)

3. AtmOSphefic Correosion of Galvanized Roofing Materials at C. Bernas
Makban Geothermal Power Plant Complex{C. Bernas and ITDI
Corrosion staff}

4. The Effect of Ultraviolet Radiation on the Bonding N. Rodriguez
Between Organic Polymer and Metal Substrate(H. Rodrigue:z

and K. Kurosawa)
C. Philippines

1. Comparative sStudy on the Corrosion Behavior of Metals
Subjected to Accelerated and Natural Exposures M. Torre

(M. Torre, Harini, P. Hanvivatvong and ITDI Corrosion Staff)

2. Atmospheric Corrosion of Zinc and Zinc Alloy Coated Steel L. de Guzman
Exposed for One Year at Selected Locations in the

Philippines{L. de Guzman and ITDI Corrosion Staff})

3. sStudy on the Cerrosion Behavior of Metals Exposed in Wet/ C. Habana
Dry Cycle Chamber by Electrochemical Impedance Method
{C. Habana, A, Viloria, Lee §.H4., Sundjuno, A. Said and
S. Kewdoknoi.)



Appendix 5B. LIST OF TECHNICAL EXCHANGE TEAM THAT VISITED
THE PHILIPPINES

A. JFY 1989

Indonesian Team(1989.07.18-1989.07.20)

1. Dr. Hireji Sasaki

2. br. Arjuno Brojonegoro
3. Dr. N.M. Surdia

B. JFY 1990

Thailand Team(19920.07.24-1990,07.27)

1. Dr. Ladawal Chotimongkol
- 2. Mr, Wikrom Vajragupta
3. Mr. Townori Takeda

Malaysian Team(1990.03.07-1930.03.190)
1. Dr. Ong Khong Seng

2. Mr. Ramli Salleh

3, Mr. Nobuaki Hirakawa

C. JFY 1992

Singapore Team{1992.06.17-1992.06,21)
br. Tam Chat Tim

Mr. Tan Gak Peng
Mr. Akio Ikegami

N I C R
« e e .

Dr, Tsutemu Fukute



appendix 6. 'LIST OF FOREIGN' PAR‘T:CIPAMS IN
PHILIPPINE MULTILATERAL ACTIVITIES

Multilateral Activity JFY 1990

Collaborative Research Work —  1990.11,19 - 1991,03.09

1. Ms. Harini Indonesia
2. Ms. Pakarat Hanvivatvong Thailand
Training - 1991.01.07 — 1991.62.02

1. Mr. hAmir Hamzah Hj. Ahdul Karim Brunei

2, ‘Mr. Ediman Hotman Indonesia
3. Mr. Nasrudin Bin Jarkasi Halﬁysia
4, - Mr. Supatchai Surapont ' Thailand

Seminar - 1%91.03.05 — 1%91.03.07.

1. Dr. TFoshio Shibata Japan

2. Dr. Isao Sekine Japan

3. Dr. Takashi Yamomoto Japan

4, Mr., Hj. Md. Jumin Bin Hi. Marsal Brunei

5, Mr. Hj. Md. Zin Bin Sallieh -do-

6. Ms. Lee Siew Hung —do-

7. Dr, Rochim Suraﬁman - Indonesia
8. Mr. Achmad Sulaiman w0

9. Ms. Yunita Sadeli —do;

10. Dr. Azmi Rahmat Malaysia
11. Hr. Mohd. Sharif Bin Mustafa -do-

12. Mr. Mohd. Amin Hashim -do-

13. Dr. Sukumar Jana Singapore
14. Mr. Wikrom Vajragupta Thailand
15. br, Chatchai Somsiri ~do-

16. Mr. Detchana Chutinara " ~do-



Multilateral Activity JFY 1991

Training —~ 1991.07.08 - 1991.08.07

1. Ms. Dayang Suzana Haji Awang Adenan

2, Ms.

Rochati Dachlan

3. Mr. Mohamad Bin Abdul Hamid

Collaborative Research Work - 1991.09.16 ~ 1991.12.14

Brunei
Indonesia

Malaysia

1. Ms. Lee Siew Hung Brunei
2. Mr, Sundjono Indonesia
3. Mr. Azman Bin Said Malaysia
4. Ms, Siriluck Kewdoknoi Thailand
Seminar - 1992.06.02 - 1592.06.04

1 pr. Hidetaka Xonno Japan

2. Dr. Tooru Tsurn Japan

3 Mr. Tadao Kimura Japan

4. Mr, Hamiddon Bin Hj. Md. Said Brunei

S M. Pg. Amran Bin Pg. Hj. Damit -do-

6. Mr. Ting Musalam Indonesia
7. Dr. Ir, Rochim Suratman ~do-

8. Dr. Achmad Sulaiman -do-

9. Mr. Azman Biﬁ Said Malaysia
10. Mr. Abdul Hakim Hashim ~doe

11. Dr. Mustaza ﬁj. Ahmadun ~do-

1?. Dr. Tan Thiam Chye Singapore
13. HMr. Ng Yew Song ~do-

14. Dr..Paritud Dhandhuﬁanyéng Thailand
15. Dr. Somchai Thongtem ~do-

16. Mr. Pakdi Thongchagoen ~do-



Appendix 6A. LIST OF PHILIPPINE TECHNICAL EXCHANGE TEAM -

a. JFY 1989(1990.03.04~1990,03.20)
1. Dr. Ernesto S. Lﬁis
Ms. Alda H. Balagot
Mr. Shun-ichi Harada
b. JFY 1992(1992.04.26-1992.05.10)
. Mr. Shun-ichi Harada

Mr. Severino T. Bernardo

Ma, Margarita T, Arnaiz

—_ 56L._.



Appendix 7

‘Comparative Study of the Corrosion Behavior of Metals
Subjected to Rccelerated and Natural Exposure

by
. o TR .£.3 . . g
Margarita T. Torre , Harini , Pakarat Hanvivatvong
and -
ITDI Corrosion Staff

*kok R

Abstfact

Bare carbon steel and four(4) types of metallic coated
steel were exposed 1in an accelerated and natural

environment. .. The metallic coated specimens were - the
.electrogalvanized and hot dip galvanized steels and; 5% Al-
Zn .alley and 55% Al-Zn alloy coated steels. Fair

correlation was obtained between the natural and accelerated
marine environment using the combined cyclic corrosion test.

The accelerating factor was calculated to be 200, 30 and 20
for: .the combined cyclic  corrosion test, modified
weathermeter test and standard salt spray test,
respectively. The comparison in the corrosion Behavior of
these specimens was made by measurement of corrosion rate
through mass loss method and by evaluation of corrosion
products using SEM/WDX, ¥FT-IR and XRD.

*Industrial Technology Development Institute (ITDI)-

Philippines
*Research and Development Center for Metallurgy - Indonesia

**:erartment of Mineral Resocurces - Thailand

: ITDI staff: A.S. Viloria, N.C.Rodriguez, R.P.Vera Cruz,
R.G. Principe, R.C.Layco, C.R. Habafia, L.A. de Guzman,

C.P. Gayomali, C.L.P. Causing, C.V. Bernas and Dr. E.S. Luis



Appendix 8

A Sﬁudy on the Corrosion Behavior of Métals'Expéséd in
Wet/Dry Cycle Chamber by Electrochemical Impedance Method

C.R. Habana, A.S. Viloria;'ITDI,-Philippineé;_S.H.Lée, PWD,
Brunei. Darussalam; Sundjono, LIPI, Indonesia; A. Said,
SIRIM, Malaysia; S. Kewdoknoi, TISTR, Thailand

Abstract

The corrosion behavior of carbon steel, electrogalvanized
and "hot dip galvanized steel exposed to simulated alternate
wet/dry cycle conditions has been studied by electrochemical
impedance method. Scanning Electron Microscope with Energy’
Dispersive X-ray Analyzer (SEM/EDX) and X-ray Diffractometer
{XRD)} techniques were used to evaluate and explain the
corrosion process. ' o '
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APPENDIX 10B

TOTAL EXPENDITURES FROM NOVEMBER 1990 TC JUNE 1992

Personnel Services
Project Leader (1)
Researchers (9-10)
Aides (2)

Supplies & Materials

Maintenance (Nissan Patrol)

TOTAL

r

144,750.00

' 835,470.00

~ 102~

59,000.00

P 1,039,220.00

192,000.00

8,000.00

P 1,139,220.00



APPENDIX 11, DEVELOPMENTAL XMPLICATIONS OF THE FOLLOW--UP
OF THE PROJECT '

The ASEAN-Japan Project on Atmospheric Corrosion. -
Metallic Coatings is expected to provide useful information
in the selection of proper materials for a particular
application or intended service. Its extension for another
two years will complete and substantiate data or findings
particularly from its Nationwide Atmospheric Corrosivity
study which hopes to come out with a Corrosivity Map of the
Philippines. This map will serve as good reference material
for regional materials selection not only in the Philippines
but also in other ASEAN countries.

Considering that a large number of corrosion failures
can be directly attributed to the indiscriminate selection
of materials, the project can contribute significantly in
the prevention of such failures. Data obtained from the
project on the corrosion resistance of different bare and
protected metals in relation to the meteorclogical and
environmental characteristics of the atmosphere can serve as
input especially for industries in coping with technical
problems met in the processing of their products.

: ‘A two-year follow-up project will also provide minimal
time for the transfer of basic know-how/technology by the
Japanese experts to their Philippine counterparts. Within
this period, ITDI staff will be able to improve and develop,
with sufficient confidence, not only their expertise in the
operation of wvarious analytical and testing equipment but
also their knowledge and capability in metal technology and
surface treatment -~ two areas which are critical to
industrial engineering and design. The period of follow-up
can give local counterparts the opportunity and proper
guidance from Japanese experts to reach a certain level of
expertise that c¢an be transferred to industry for the
resolution of their corrosion problems. Through the project,
local expertise and facilities in the field of corrosion are
upgraded, contributing favorably to ITDI's function in
prov1dlng support to  industries towards the attalnment of
economic and industrial growth in our country.
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- APPENDIX 13. SCHEDULE OF EVALUATION CF CORROSIVITY OF

PHILIPPINE ATMOSPHERE 1IN THE  PERIOD OF
"FOLLOW-UP"

Evaluation of Corrosivity of Atmosphere Around Manila

1} Retrieval of Specimens after Four (4) Years'
Exposure: December 1992

2) Retrieval of Specimens after Five (5) Years'
Exposure: December 1993

3) Analysis of Metéoroiogical Data of Whole Exposure
Period in ¥Four (4) Exposure Sites: January -
February 1994

4) Analysis of Environmental Factors of Whole

Exposure Period 1in Four (4) Exposure Sites:
January — March 1994

- 5) Corrosion Rate Measurement of Retrieved Specimens:

January - April 1994

6) Determination - .of Corrosion Product on  the
Retrieved Specimens: March - May 1994
) Report Writing of Five Years' Exposure Test: June

~ August 1594

8) Preparation for the Contribution of Report to
Technical Magazine and/or Conference: September
1994

Nationwide Evaluation of Corrosivity of Atmosphere

1) Retrieval of Specimens Started in Dry Season:
November - December 1992

2) Analysis of Meteorological Data in Ten (10)
: Regional Exposure Sites: March 1993

3} Analysis of Environmental Factors in Ten (10)
Regional Exposure Sites: March 1993

4) Corrosion Rate Measurement and Determination of
Corrosion Products of Retrieved Specimen: March
1993

5) Report Writing: June 1993

6) Preparation for the Contribution of Report to

Technical Magazine and/or Conference: July 1993
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APPENDIX 14. TRAINING ITEMS IN THE PERIOD OF "FOLLOW-UP"

1.

The theory and technology of pre- ~treatment for coatlng
[lecture, - experimént, plant visit and training on the
resolution of practical problem (some examples)]

(a) Pre-~treatment of metal surface for organic coating
and its effect on the coated products.
(evg. chromating, phosphating)

(b) The effect of cleaning, pickling and rinsing as
pre-treatment of electroplating and hot-dip
coatlng on the productsu

-The theory and technology of electroplatlng
[lecture, experiment, plant visit and training on the
resolution of practlcal problems (some examples) ]

(a) Zlnc electroplatlng process
(b} Tin electroplating: halogen process and ferrostan
process

.The fheory and technology of hot-dip coating :
[lecture, experiment, plant visit and training on the
resolution of practlcal problems (some examples) ]

(a) Hot-dip galvanizing process
(b) Galvannealing process
(c) Hot~dip zinc-aluminum alloy coating process

Mechanism of corrosion prevention of electroplatlng and
hot-dip coating products (lecture)

The theory and technology of organic coating and liﬁing
[lecture, experiment, plant visit and training on the
resolution of practical problems (some examples)]

(a) Painting
(b) Powder coating
(c) Lining

Other new technology of coating _
[lecture, experiments, plant visits, etc.])

(a) PVD

(b) Metal spraying '
(c) Electroless plating, etc.
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BAppendix 15. PROPOSED EQUIPMENT OUTLAY FOR THE EXTENSION
PERIOD

As requested in the last Project Leaders' Meeting in Tokyo:

1992 JFY {up to Oct) (Y 20,000,000)
1992 JFY (after Oct) Y 10,000,000
1993 JFY Y 30,000,000 |—Follow-up
1994 JrY (up to Oct) - Y 15,000,000

Details of Proposed Budget for the Follow-up Period:

1992 . Technical Information Reference 5,000,000
System
Experimental Apparatus 4,000,000

(coating, etc)

Parts of Introduced Equipment 1,000,000
For maintenance

Y 10,000,000

1993 Gas Corrosion Test Equipment 20,000,000

Experimental Apparatus : 5,000,000
(Hot Dip plating, etc.)

Technical Information Referencing 1,000,000
Software (1993 version)

Parts of Introduced Equipment 4,000,000
For Maintenance

¥ 30,000,000

1994 Experimental Apparatus 10,000,000

Technical Information Referencing 1,000,000
Software (1994 version)

Spareparts for all Eguipment 4,000,000
Introduced by JICA Project

¥ 15,000,000
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“CJR GE'QEE’ES

. P ek fﬁ .
Repuh ¢ of the Philinpines _"/ A €N :\;/1'5;:!\ ; 3
Planning and Evaluation Service \ 1\\11_7 :!.‘._H
DEPARTMENT QF SCIENCE AND TECHNOLOGY 7\“‘:‘,'?1‘:_‘ S

.3 June 1992

DR. CAYETANO W. PADERANGA, JR.
Secretary of Sdcio-Economic Planning _
and Director- General NQ 1 9 O 9 9 2
National Economic Development
Authority :
NEDA sa Pasig _
Amber St. Pasig, Metro Manila

Dear Secfetary Paderanga:

This has reference +to +the "ASEAN-Japan Project on
Atmospheric Corrosion-Metallic Coatings” bYeing undertaken by  the
'IndUStrial Technology Development Institute (ITDI) with the
support . of the Japan International Cooperation Agency (JICA).
The five-year project, which started in October 1987, is due for
completion in October 1992. However, there are several aspects
of the project which can not be fully realized by October 1992.
Hence, a request for a two-year' extension is being made.

The activities during the two-year extension will
concentrate on the completion of the technology transfer, five-
year exposure test, nationwide atmospheric corrosivity gthdy, and
assistance to corrosion research activities initiated in the

Philippines.
_ Moreover; the extension will give the JICA experts endugh
time ‘to complete the technology transfer to their local

counterparts allowing them to acquire skills and establizh a high
level of maturity in undertaking research in corrosion and
corrosion prevention.

We have attached herewith for vyour perusal pertinent
documents to support our request. We would greatly appreciate
your appropriate action for the early transmittal of this request
to JICA.

Thank wvou for vyour continued support to scibnce and
technology.

Very truly vours,

Dt g
CEFERINO L. FOLLOSCO
Secretary

Encl.: a/s
{ Address: P.0. Box 2596 Manila Head Office: Bicutan, Tiguig. Metro Manila
stal Addressi & - Tel. Nos. 822-08-61 to 6
ble Address: SCIENCE MANILA Fax No. (637 BR2-0564

lex MNo. {75} GBEIS
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1T,
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VI.

VII.

VIII.

IX.

The Records_bf Discussions for the ASEAN -
Japan Project on Atmospheric Corrosion -
Metallic Coatings o
Developmental Implicatioﬁs of the Project
Future Plan of the Projeot (chart)

Project Work Plan vs Adcomplishmeht {chart)

Scliedule for 1991 and Plan for Follow-up
Program (chart) : .

Schedule of Evaluation of Corrosivity of
Philippine Atmosphere in the Period of

"Follow~—up"

Training Items in the Period of "Follow-up”

Propdsed Equipment Outlay for the Extension
Period

Equipment Acquired through the Project As of
JFY 1992
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APPENDIX I

. THE RECORD OF DISCUSSIOMS
BETWEEN THE AUTHORITIES CONCERMNED OF THE GOVERNMENT OF JAPAN
AND THE GOVERNMENT OF THE REPUBLIC OF THE PHiLIPPINES
ON THE JAPANESE TECHNICAL COOPERATION FOR THE

" ASEAN PROJECT ON ATMOSPHEZRIC CORROSIONMN - METALLIC COATINGS

The Japanese Implementatioh Survey Team {(hereinafter
referred to az "the Team") organized by the Japan
International Cooperation Agency (hereinafter referred to as

“JICA") and headed by Dr. RYUICHI NARAGAWA, visited the

. Republic of the Philippines from 15 December to 19 December

—T
g)
—_—

/

1985 for the'_purpose of working out the details of the
technical cooperation program concerning the Project on
Atmospheric | Corrcsion - Metallic Coatings {hereinafter
referred to as "the Project"), as a part of the Japan - ASEAN
Cooperation on Science and Technology.

buring its stay'in the Republic of the Philippines, the
Team.exchanged views and had a series of discussions with the
Philippine authorities concerned in respect of the de#irable
measures to be taken bv both Governments for the successful
implementation of the project. Following the Team's visit to
the Philippines, further di;cussions with the Philippine
authorities concerned. thrﬁ the Resident Revpreseatative of

JICA in the Philippines were pursued.
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As a vresult of the discussions, - JICA and the
authorities concerned. of the Government of the Republic of
the Philippines égréed to recommend to their respective

Governments the matters referred to in the Document attached

hereto.

Manila, October 30, 1987

-

i
RUFI]\\O C. LIRAG, JR. ) "KATSUHIKO OSHIMA
_ Director . Deputy Resident Representative
Industrial Technology’ Japan Internationhal Cooperation
"Development Institute Agency

Philippines ‘Manila
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THE ATTACHED DOCUMENT

T. COOPERATION BETWEEN BOTH GOVERNMENTS
1. As a part of the Japan—-ASEAN Cooperation on Science and

Technology, which was initiated at the Ministerial Meeting

held 3in Tokyo in December 1983, the Government of Japan and
the Government of the Republic of the Philippines will
cooperate with each other in implementing the Project on

Atmospheric Corrésion - Metallic Coatings for the purpose éf
strengthening the technologlcal basis for the reliability of
metals and metal coatings against atmospheric corroesion in
the ASEAN region in geﬁeral and particularly in the Republic
of the Philippines. It is anticipated that the Project will
strengthen' and accelerate - the cooperation in this
technological field among ASEAN countries,

2. The Project will be implemenﬁed in accordance with the

Master Plan which is giﬁen in ANNEX I.

II. DISPATCH OF JAPANESE EXPERTS

1. In accordance with the laws and regulations in force 1in
Japan, the Goverﬁment of Japan will take necessary measures
through JICA to provide at its own expense services of .the
Japanese expefts as listed in ANNEX II through the normal
procedures under the Technical Cooperation Scheme of the

Government. of Japan.’
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2. - The Japanese experts referred to in 1 above will be
granted 1in the-Repubiic of the Philippines the privileges,

exemptions and benefits no less favorable than those accorded

to  experts of third countries and/or international

ofganizations working din the Republic of the Philippines

under the Colombo Plan Technical Cooperation Scheme.

III? 'PROVISICNS OoF MKCRINERY AND EQUIPMENT

1. In accordance with the laws and regulatioﬁs in forqe in
Japan, the Government of Japan will.take necessary meastres
through . JICA to provide at its own expense such machinery;
equipment and other  materials necessary for the
implementation of the Pfoject as listed in ANNEX XII, through
the normal procedqres under the Technical Cocoperation Scheme
of the Government of Japan.

2. The articles referred to in 1 above will become the
property of the Government of the Republic of the Philippines
upon being delivered c.i.f. to the Philippine authoritieé
concerned at the port§ and/or airports of disembarkation, and
will be wutilized exclusively for the implementation of the
Project in consultation with the Japanese experts referred to

in ANNEX IT.
IV. TRAINING OF PHILIPPINE AND OTHER ASEAN PERSONNEL IN JAPAN

1. In accordance with the laws and regulations in force in

Japan, the Government of Japan will take Necessary measures
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_through JICA to receive at its own expense the Philippine and
other ASEAN personnel connected with the Project for
technical training in Japan through the nornmal procedures
under the Technical Cooperation Scheme of the Government of
‘Japan. |

2. The Government of the Republic of the Philippines will
take necessary measures to ensure that the knowledge and
experienée acqﬁired by the Philippine personnel from
technical training in Japan will be utilized effectively for

the implementation of the Project.

V. .RESEARCH RESULTS.OWNERSHIP AND PUBLICATIONS

The. research results_arising from the Project will be
jointly owned by the participating organizations {JICA and
the Industrial Technology Development Institute (ITDI)
Depaftment of Science and Technology (DOST)). When the
reports or documentations concerning this Project are
compileéed, it is to be mentioned that the Project has besén
imﬁlemented by JICA =and ITDI, DOST as the Technical
Cooperation Project between the éovernment of Japan and the
Government of the Repuﬁlic of the Philippines under the aegis
of the ASEAN-Japan <Cooperation Programme on Science and

Technology.
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VI. MEASURES TO BE TAKEN BY THE GOVERNMENT QF THE REPUBLIC
OF THE PHILIPPINES

i; In aécordange with the laws and'fegﬁléfions in.force in

the Republic .bf the Phiiippines, the Government of the

Repﬁblic of the Phiiippinés will take neceésary meésures to

provide at its own expénse:

(1) Services of the Philippine counterpart technical
pérsonngl as listed in ANNEX II and administrative
personnel; |

{2} Provision of iaboratory spaces and'utiiifies and use of
existing machinery, eqﬁipﬁent, instrument, thicles,.
tools, spare ©parts and any other materials necessary
for the'implementatioﬁ of the Project other than those
providéd through'SICA_under.III.abcve; supély of any
other materials'shali beé subject to the avallability of
fﬁnds; and

{3) Transportation means for eofficial trips of - Japanese
experts within the Republic of the Philippines.

2, In accordance with the laws and regulations in force in

the Republic. of the Philippines, the Government of the -

Republic of the Philippines will take necessary measures:

viz;

{1} To meet expenses ﬁeegssary for the transportation
within the Republic of the Phi;ippines of the articles
referred to din ANNEX III above as well as for the

installation, operation and maintenance thereof;
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{2} To exenpt from payment.oﬁ customs duties, dnternal
taxes and any other charges, imposed in the Republic of
the Philippines, on the articles referred to in ANNEX
IIX above; and

(3) © To provide all operating expenses necessary for the
implementation of the Project.

3. The Philippine Govermment will assist in locating and

reserving suitably furnished accommodations for the Japanese

experts and their families.

VII. ADMINISTRATION OF THE PROJECT

1. - The 1leader of.the Philippine Research Team referred to
in ANNEX II will assume overall respbnsibilities for the
implementation of the Project.

2. | The leader of the Japanese Research Team will provide
the necesﬁary recommendations and advice on technical and
administrative matters concerning the implementation of the

Project to the leader of the Philippine Research Team.

VIII. RECIONAL CHARACTERISTIC OF THE PROJECT

As a part of the Japan—AéEAN Coopération on Science and
Techniology, the Project is to be opened to nationals of all
ASEAN member countries through training/seminars/workshops

and collaborative research works.
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IX. CLAIMS AGAINSTHJAPANESE EXPERTS.

The Government of the Republic of the Philippines will
undertaké to bear claims, if any arises, against the Japaneée
experts.éngaggd in the Project fesulting from eceuring in ;he
course of, or otherwise connected with the.dischargé of théir
official functions in the Republic of the Philivpines except
for those arising from the willful misconduct or gross

negligence of the Japanese experts.

X. MUTUAL CONSULTATION
There will be mutual consultation’ between the two
Governments on any major dissues arising from, . or in

connection with this Attached Document.

XI. TERM OF COOPERATION
The duration of the technical cooperation for the
Project undeér this Attached Document will be five (5) vyears

starting from 30 QOctober 1987.

ANNEX I MASTER PLAN

ANNEX II PROJECT TEAMS ANMD PARTICIPATING ORGANIZATIONS

ANNEX III LIST OF ARTICLES

ANNEX IV TENTATIVE PROGRAM OF COLLABORATIVE RESEARCH
TOPICS

ANNEX V TENTATIVE IMPLEMENTATION SCHEDULE
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ANNEX X

MASTER. PLAN

1. Background Information and Justification for the Project
Corrosion of metals is a serious problem in the
Philippihes as well as in other countries of the world.
Machinery, equipment, vehicles and metallic structures that
corrode before completing their service life have to be
rejected as scrap thereby causing a very large economic loss.
In the Philippines, corrosion studies are limited to only
some universities and institutions. Presently, none of them
conduct Research and Development of corrosion.resistance of
metals and how. their .reliability is affected by the
environment and atmosphere. The tropical environment of the
Philippines causes different effects of - the corrosion of
metal parts used in several kinds of machinery, equipment,
conétruction' materials, etc. Those effects are also
different from those found in other countries which are not

in the tropics.

2. Objective
The objectives of the Project are:
{1} To study the effect of atmospheric -factors on
corrosion of metals in the tropical zone;
(2) To evaluate metal reliability by the most adequate
experimental methods in relation to the results

obtained in field practice.
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3. sStudy Framework

The Project is planned to last for iivé years, divided
into ﬁiva'stebs inciuding training Philippine persounesl for
corrosion monitp:ing'and will'éover the following items:

step 1 — November 1987 to October 1988

a. IXdentification of research method and approach
b. Field observation and survey of cdrrosien in the
Philippines

- ¢. Data collection from literatﬁre
d. Preparing specimens for the 1st exposure: bare
metals, (Fe, A, Zn, Cu, stainless.steel)'painted
'steels, hot dip galvanized steel
e. Sﬁart of the 1st exposure

£. Environmental analysis

g. Research review
Step 2 -~ November 1988 to October 1989
a. Preparing ‘specimens for the 2nd ekposure:

electroplated steel and others
b. Examination of 1 vear exposed specimens {lst
exposurea)

c. Start of the 2nd exposure

d. Conducting research on corrosion behaviour of
materials
e. Research review
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Step 3 -

Noverber 1989 to October 1990

Examination of 2 sets of exposed specimens

{a) aftér 2. vears of the 1lst exposure

{b) after 1 year of the 2nd exposure
Conducting research on corrosion behaviour

materials

“Tentative evaludtion of the exposure test

Noverber 1990 to October 1991

Examination of 2 sets of exposéd specimens
(a} after 3 years.of the lst exposure

{b) after 2 vears of the 2nd exposure

Conducting research on corrosion  behaviour

materials

Research review

Noverber 1991 to Cctober 1992

Examination of all exposed specimeas
Final evaluation and report

Recommendation on corrosion protection
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ANNEX IX

PROJECT TEAMS AND'PARTICIPATING ORGANIZATIONS

The project will be jointly implementé&3by.the Japanese
Research Team and the Philippiﬁe Research Team.
The Japanese Research Téam will consist of members of
the National Research Institute for Hetals (NRIM) and others.
The Philippiné Research Team %ill consist of mempers of
the Industrial Technology Development Institute {ITDI).
Each Team will consist of the following experts:
1. The Japaneée Research Team
Team Leader
"Scientists/Exverts in the filield qf
Protective1coating
Corrosion evaluation and environmental
testing
Corrosion monitoring
2. The Philippine Researéh Team
Team Leader
Scientists/Experts in the field of
Protective coating
Corrosion evaluation

Chemical and physical exzamination
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ANNEX IXIT

LIST OF ARTICLES (TENTATIVE)

For exposure tests, environmental measurements

~ Exposure stand
-~ Thermometer screen
.~ Others

For c¢oating tests

= Thickness testers
- Paint testers
- QOthers

For surface evaluation

~ Salt spray tester
~ Roughness meter

- Others
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ANNEX IV

C TENTATIVE PROGRAM OF COLLABORATIVE RESEARCH TOPICS

Research topics conducted in the Philippines

1} Outdoor  exposed tests - base metals, metallic
coatings, painted steels, etc.

2)  Environmental analysis — SOX, NOX, etec.

3} Préparation of spe&imens for the 2nd exposure in’

4} Measuremenkts of characteristics of exposed specimens.

5) Accelerated tests - salt spray tést and others,

6} Field survey of étmospheric corrosion. in the
Philippines.

7) Others.

Research topics conducted in Japan
1} Information retrieval of atmospheric corrosion.

2} Preparation of specimens for the first exposure in

3) Field survey of atmospheric corrosion in Japan.

4) Technical visits and discussion of the related field.

5) Chemical analysis method of air pollutants.

6) Instrumental analysis method.

7) Characteristics of metallic coatings, péint film and
painted steel.

8) Others.



ANNEX V

TENTATIVE IMPLEMENTATION SCHEDULE

1939 1990

10

1991
10

1987 1988 1992

Aretivities 10

1. Assignment long term
of Japanese (2 persons)
: experts _ short term
: ' {not speci-
fied)

{
!
10 4 10
'
|
i

s — P e —
—
<
—— - —
o — P ——
__-_.—.b-——-—-

2. Research and training of
the Philippine personnel
'n Japan#

3 3
PErsons | persons

3
persons

3
persons

persons

3. Laboratory improvement
{Existing laboratory will

H be improved by ITDI to

! meet the requirements of

! the project)

e e e e i i e e P

i
i
!
!
I
I
1
!
{
|
!
!
!
¢

4. Transportation and ins-—
tallation of eguipment

" 5. Preparation and set-up of
" specimens for exposure

6. Exposure tests

7. Evaluation of environ-
mental factors and
surface examination

11;;Accelerated test in
laboratory

3. Data interpretation

10. ASEAN-Japan seminar

T™11. Report and evaluation
of the project

[T FE G P I

R

_ e - .-
— o e b ——
—— e o mun -

e m———— e -

.Part of the quota of 3 trainees might be opened to ‘other ASEAN membe
countries when necessary, for the sake of the ASEAN regional characteristic
of the Project.

f
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APPENDIX IT. DEVELOPMENTAL IMPLICATIONS OF THE FOLLOW-UP
OIr THE PROJECT : :

The -ASEAN-Japan Proaect O Atmospherlc Corr051on -
Metalllc Coatings is expected to provide: useful information
in  the :selectlon of proper materials for a particular
appllcatlon or intended service. Ite extens ion for another
two years will complete and substantiate data or Ilndlng“
particularly from its Nationwide Atmos spheric Corrosivity
Study which hopes te come out with a Corr051v1ty Map of the
Philippines. This map will serve as good referende material
for regional materials selection not only in the Phlllpplnes'
but also in other ASEAN countries.

Con51der1ng that a large number of corrosion fallures
can be directly attributed to the indiscriminate selection
of materials, the project can contribute significantly  in
the prevention of such failures. Data obtained from the
project on the corrosion resistance of different bare ‘and
protected metals in relation. to the meteorologlcal and
environmental characteristics of the atmosphere can serve as
input especially for industries in coping with technical
problems met in the processing of their products.

A two-year follow-up project will also provide minimal
time for the transfer of basic know-— ~how/technology.by the
Japanese experts to their Philippine counterparts. Through
the project, local expertise and facilities in the field of
corrosion are upgraded, contributing favorably to ITDI's
function in providing support to the industry.
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APPENDIX VI. SCHEDULE OF REVALUATION OF CORROSIVITY OF

II.

PHILIPPINE ATMOSPHERE IN THE PERIOD OF
"FOLLOW-UPR"

Evaluation of Corrosivity of Atmosphere Around Manila

1 Retrieval of Specimens after Four (4) Years
Exposure: December 1992 '

2) Retrieval. of Specimens  after Five (5) Years
Exposure: December 1983

3) Analysis of Meteorological Data of Whole Exposure
- Period -in Four (4) Exposure Sites: January -
February 1994

4) Ahalysis of Environmental Factors of Whole

Exposure Period in Four (4) Exposure Sites:
January - March 1994

5) Corrosion Rate Measurement of Retrieved Specimens:
January - April 1894

6) Determination .of Corrosion Product on the
Retrieved Specimens: March - May 1994

7) Report Writing of Five Years® Exposure Test: June
- August 1994

8) Preparation for the Contribution of Report +to
Technical Magazine and/or Conference: Septamber
1994

Nationwide Evaluation of Corrosivity of Atmosphere

1) Retrieval of Specimens Started in Dry Season:
November - December 1992

2) Analysis of Meteorological Data in Ten (10)
Regional Exposure Sites: March 1993

3) Analysis of Environmental Factors in Ten (10)
Regional Exposure Sites: March 1993

4) Corrosion Rate Measurement and Determination of
Corrosion Products of Retrieved Specimen: March

1993
5) Report Writing: June 18993

6) Preparation for the Contribution of Report to
Technical Magazine and/or Conference: July 1983
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APPENDIX VII. TRAINING ITEMS IN THE PERIOD OF "FOLLOW-UP"

1.

o]

The theory and technology of pre-treatment for coating
(lecture, experiment, plant visit and training on the
resolution of practical problem (some examples)]

{a) Pre-treatment of metal surface for organic coating
and its effect on the coated,products. :
(e.g. chromating, phosphating)

{b) The effect of cleaning, pickling and rinsing as
rre-treatment of electroplating and hot-dip
coating on the products. :

The theory and technology of electfoplating'
[lecture, experiment, plant visit and training on the
resolution of practical problems (some examples)]

(a) Zinc electroplaﬁing Process
(b) Tin electroplating: halogen process and ferrostan
process

The theory and technology of hot-dip coating
Llecture, experiment, plant visit and training on the
resolution of practical problems (some examples)]

{a) Hot-dip galvanizing process
(b} Galvannealing process
(c) Hot-dip zinc-aluminum alloy coabting process

Mechanism of corrosicn prevention of electroplating and
hot-dip coating products (lecture)

The theory and technology of organic coating and lining
[lecture, experiment, plant visit and training on the
resolution of practical problems (some examples)]

(a) Painting
(b)Y Powder coating
(c) Lining

Other new technology of coating
{lecture, experiments, plant visits, etc.]

{a) PVD

(b) Metal sprayving
(c) Electroless plating, etc.
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VISCOMETERS
COATING/DRY FILM THICKNESS TESTERS

OTHER COATING/DRY FILM TESTERS (e.g. Pinhole Tester,Portable
Surface Thermometer, Surface Roughness Tester, Color
Meter, Portable Gloss Meter, etc.)

OPTICAL MICROSCOPES (e.g. Stereoscopic Microscope,
Metallurgical Microscope, etc.)

EQUIPMENT FOR SPECIMEN PREPARATION
1. Polishing Egquipment (e.g. Belt Sander with Dust

Colliector, Metallograrhic Pregrinder, Disk
Grinder, etc.)

2. Cutting eguipment/tools (e.g. High-Speed Precision
' Cutter, Ultramicrotohm)

3. Blaast Machine

4, Ultrasonic Cleaner

5. Specimen Dryers_

8. Glass Bead Preparation Machine

REVERSE OSMOSIS LABORATORY GRADE WATER SYSTEM

UNIVERSAL TESTING INSTRUMENT (Computer Control System,
Tensilon)

WEIGHING BALANCES

OVENS
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APPENDIX VIYI. PROPOSED EQUIPMENT OUTLAY FOR THE EXTENSION PERIOD

As reqﬁeéted in the last Project Leaders Meeting in Tokyo:

1992 JFY (up to Oct) (Y 20,000,000)

1992 JFY - (after Oct) Y 10,000,000 : :
1993 JFY Y 30,000,000} Follow-up
1994 JFY (up to Oct) Y 15,000,000 .

Details of proposed budget fbr,follow~up period:

1982 Technlcal Informatlon Referenolng 5, 000 41018
System (C.D.)

:Experlmental Apparatus ' 4,000,000 o
{Coating, etc.) — Y 10,000,000
Parts of Introduced Egulpment 1,000,000

for Maintenance

1893 Gas Corrosion Test Equipment 20,000,000
Experimental Apparatus 5,000,000
(Hot Dir Plating, etc)
Technical Information Referencing 1,000, OOO~_~Y 30,000,000
Software (1983 version) _
Parts of Introduced Eguipment’ 4,000,000
for Maintenance

1994 Experimental Apparatus 10,000,000

. Technical Information Referencing 1,000,000
Software (1984 version) — Y 15,000,000

Spare Parts for All Egquipment 4,000,000

introduced by JICA Project
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APPENDIX TX. EQUIPMENT ACQUIRED THROUGH THE PROJECT AS OF
JEY 1992 .
ANALYTICAYL, EQUIPMENT
1. Scanning Electron Microscope

a. Wavelength Dispersive X-ray Spectrometer
b. Energy Dispersive X-ray Spectrometer

X-ray Diffractometer

Fourier Transform Infrared Spectrometer
X-ray Flourescence Spectrometer

Ion Chromatography System

Gas Chromatograrh

M s W N

W-Vie Spectrophotometer
8. Atomic Absorption Spectrometer

ACCELERATED TEST EQUIPMENT

1. Combined Cyclic Corrosion Test Instrument
z. Dewpanel light control weathermeter

3. Standard Dew Cycle Sunshine Super

4. Loﬁgulife Weather Meter
ELECTROCHEMiCAL TEST EQUIPMENT

Automatic Polarization System
ATMOSPHERIC_EXPOSURE TEST EQUIPMENT

1. Sulfur Oxide Collector

2. Seé Salt Particle Collector

3. Dustfall Collector

4 Atmospheric Exposure Racks
IMAGE PROCESSING EQUIPMENT
METEOROLOGICAL FACTORS MONITORINMNG EQUIPMENT
ORGANIC COATING/PAINTING EQUIPMENT
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