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1. METALLIC CORROSION IN THE ECAFE
REGION

A. INTRODUCTORY DISCUSSION OF THE
NI-NTH REGIONAL GROUP MEETING

1. Extensive documents containing a great deal of
information on deterioration of materials were prepar-
ed by the ECAFE secretariat for the ninth meeting
of the Regional Group for Asia of the Advisory
Committee on the Application of Science and Tech.
nology to Development (ACAST). Based on these
documents there was a broad-range discussion concern-
ing the form of deterioration of various materials,
such as metals, plastics, leather, paper, rubber, stone
and wood. It was also noted that there was a wide
spectrum of deterioration in food and canned goods.
Although all those were important in the ECAFE
region, the Group considered that it would not be
possible to discuss effectively the problems relating to
the deterioration of all materials involved. Thus, the
Group decided to confine itself to the specific aspects
of metallic corrosion for a meaningful discussion.

B. SIGNIFICANCE OF METALLIC CORROSION
IN THE ECAFE REGION

2. Corrosion of metals was considered particularly
significant in the ECAFE region, since that area was
mainly located in the tropical belt and characterized
by high ambient temperature, high humidity, saline
environment, long coast lines and increased biological
activity due to the tropical environment. It was quite
clear that metallic corrosion must occur on a signifi-
cant scale under those geographical and climatic con-
ditions, unless properly dealt with. The importance of
tackling that problem arose especially in the process
of development, because one expected an increasing
degree of industrialization with large capital invest-
ment in machinery, ships, railway systems, etc. Con-
sidering that developing countries in general were very
short of capital for investment, efforts should be made
to ensure that capital investment was truly productive
over an extended period, and not eroded away or
destroyed by corrosion.

3. Corrosion, occurring under a variety of condi-

tions and affecting a wide range of development acti-

vities, represented iosidious and continuous damage.
The Regional Group considered that it would ultimate-
ly be more profitable for countries to invest in
prevention of corrosion rather than in production. [t
was thought that national Governments could be con..
vinced of the importance of tackling corrosion if they
were presented with an estimate of the damage it cu--
used each year.

4. The Group noted from the prepared documents.
that work on metallic corrosion was already in pro-
gress in many countries of the region and that sig-
nificant study was being done in some research institu--
tions. Corrosion was also considered as an area of
science and technology where work could be carried
out quite successfully in individual laboratories and
research institutions. Consequently, the Group felt
that an attempt should be made to identify the insti-
tutions in the various countries of the ECAFE region
that had already carried out good work in that field
Furthermore, it was pointed out that the programme:
of those institutions should not be restricted to resear-
ch and development, but must also include aspects
of education and training and preparation of proper-

maintenance prcedures and schedules.

C. RECOMMENDATIONS OF THE REGIONAIL
GROUP

5. From the above dellberations the Group reco.-
mmended that the ECAFE Science and Technology
Unit arrange:

(a) for a study to be carried out concerning the mag-
nitude of the loss caused by corrosion each year
in the individual countries of the ECAFE region;

(b) to identify, evaluate, and select institutions in
the region, which were already working in that
field and were capable of handling significant
aspects relating to corrosion as it was applied to
the tropical area, and to find ways and means
for them to be strengthened through incremental
investment;

(¢) for programmes of education, training, and pre-
paration of maintenance procedures and schedules.

D. FOLLOW.UP BY ECAFE ON RECOMMEN.-
DATIONS OF REGIONAL GROUP



6. In the light of the above recommendations, the
ECAFE secretariat sent letters to 26 representative
The

iterated the three recommendations and enclosed a copy

technological and research institutions. letter
of the Regional Group’s final report on the deteriora-
tion of materials. The letters requested information
regarding annual loss due to corrosion as well as cur-
rent research activities and educational programmes
relating to metallic corrosion.

7. Although most countries in the ECAFE region
are aware of the significance of corrosion loss, few
attempts have been made to estimate the loss. India
and the Republic of Korea submitted estimates regard-
ing annual loss.

8. India reported that an attempt had been made
to estimate the loss due to metallic corrosion in 1960
/61. The figures given were the costs of corrosion
control excluding expenditure arising from non-atten-
tion to corrosion. According to the 1960/61 attempt,
the cost of corrosion was estimated to have been Rs
1,500 million (approximately $US 200 million) in
that period. It was now estimated to have reached
Rs 3,500 million (approximately $US 470 million)
and was expected to go up to Rs 6, 000 million (app-
roximately $US 800 million) by the end of the fifth
five-year plan in March 1979.

9. The most recent survey of the magnitude of co-
rrosion loss in the Republic of Korea was made in
1968 by the Korea Institute of Science and Technole.
gy. For the 40 places covered by the survey, the
annual corrosion loss was estimated to be about $ US
1 million. The Institute also reported that the total
magnitude of annual corrosion loss for the Republic
of Korea should be in the order of $ US 100 million
now, since the sample of the 1968 survey represent-
ed only a small fraction of the whole.

10. Preliminary information regarding corrosion
research in the following institutes was received in
response to letters sent by the secretariat.

Australia

Division of Building Research, Commonwealth
Scientific and Industrial Research Organization,
Highett, Victoria

India

Bhabha Atomic Research Centre, Bombay
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Central Building Research Institute, Roorkee
Central Electrochemical Research Institute. Kara-
ikudi

Defence Research Laboratory, Kanpur

Gujarat University (Chemistry Department;, Ah-
medabad
Indian Institute of Science (Chemistry and Mata-
llurgy Departments), Bangalore
Indian Institute of Technology, Kharagpur
Naval Chemical and Metallurgical Laboratory,
Bombay National Metallurgical Laboratory. Jam-
shedpur
Production and Development Fertilizer Corpora-
tion, Sindri Research, Development and Standards.
Organization, Lucknow

Iran

Institute of Standards and Industrial Research of
Iran, Tehran
Republic of Korea
Korea Institute of Science and Technology. Seoul
Singapore
Singapore Institute of Standards and Industrial
Research

11. Vocational training and refresher courses on
corrosion are being offered regularly for the technical
personnel working in industry in such countries as
India and Japan. At universities and colleges in gen-
eral, various courses on corrosion are given as part
of regular curricula for different disciplines of science
and engineering. Since metallic corrosion is an inter-
disciplinary science of metallurgy, electrochemistry,
and chemical, mechanical and electrical engineering,
co-operative work and reciprocal communication are
essential and need to be promoted.

12. Based on the follow-up work conducted on me-
tallic corrosion in the ECAFE region, the ACAFE
secretariat believes it is important to promote effective:
utilization of facilities and services available in re-
search institutions of the area. To this end, the
following action is suggested:

(a) more detailed information to be sought on the
research projects on metallic corrosion which are
completed or are in progress in the indivicual
institutions as well as information on availuble

facilities and services;
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(b) the collected information to be distributed to all
institutions concerned so that they may be aware
of vach other’s activities relating to metallic co-
Trosion:

{c) the ECAFE secretariat Division of Industry and
Housing to function as a co-ordinating body for

co-operation among the institutions in the region.

I. REPORTS SUBMITTED BY COUNTRIES
RESPONDING TO QUESTIONNAIRE QXN
METALLIC CORROSION

A, AUSTRALIA

13. The Division of Buildirg Research of the Co-
mmonwealth Scientific and Industrial Research Organi-
ation has reported that there has been on study which
zexactly follows the recommendation of the ninth
meeting of the Regional Group for Asia of ACAST,

The division is embarking upon a systematic studv

Expenditure arising from paying no attention
to corrosion
(A)

1. Money paid out during shut-down of plants ca-

used by corrosion

2. Replacement cost of canned food stuffs rejected
because of contamination

3. Replacement costs of products lost by leakage
due to corrosion

4. Replacement cost of equipment roofing, aircr-
aft parts, etc. discarded on account of corro-

s10n

on

Expenditure arising from overdesign to allow

for corrosion

The cost of corrosion is the sum of column A and
column B. Since information on column A is not ge-
nerally known, column B is usually given and refer-
red to as the cost of corrosion control.

15. Expenditure involved in column B for India
was worked out as Rs 1,500 million in 1960/61. The
break-up for the annual investment of Rs 1,500 mill-
ion {in corrosion prevention in India is shown in

Table 2.

of corrosion. In view of the interest of the Regional
Group. they will consider paying more attention tc
corrosion in the tropical parts of their country than
they might have done otherwise. There is really ne
evidence that corrosion of metals is more serious nor.

th of the Tropic of Cancer than it is to the south.
B. INDIA
1. Magnitude of corrosion loss

14. The Council of Scientific and Industrial Re
search has repurted that Mr. Rajagopalan, a scientist
of the Central Electrochemical Research Institute ir
Karaikudi, has made some attempts to evaluate the
cost of corrosion in India. The cost of corrosion car
be divided into two components: (a) expenditure aris
ing from non-attention to corrosion: and (b) expen
diture incurred in controlling or preventing corrosion
(see Table 1).

Table 1. Cost of corrosion

Expenditure on measures to prevent or
control corrosion

B)

1. Material and application cost of paints, metallic

coatings, temporary preventives, surface treat-

ments, corrosion inhibitors, cathodic protection,
anodic protection, etc.

2. Additional cost of corrosion-resistantalloys replac-
ing corrodible metals and alloys
3. Money spent on dissemination of information

4. Money spent on research and development

16. The Council of Scientific and Industrial Resear.
ch recently formed a Corrosion Research Committee
to advise on funding of university research centres in
the field of corrosion. In conjunction with the Nation.
al Metallurgical Laboratory, the Council has publish
ed a “Corrosion Map of India” which gives an over
all picture of the comparative corrosion rates in differ.

ent parts of the country.
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Table 2. Cost of corrosion contrel in India (1960/61):

Details Coét '_S‘;'xbto'tal
(million rupees)

1. Paints, varnishes and lacquers (based on half the total estimated

production) 100

Labour cost (Ratio of labour cost of application to cost of paint

=1:3 300 400
2. Zinc used for galvanizing (22.000 tons) 29

Cost of galvanization 28 57
3. Tin for making tinplate (3,000 tons) 33

Cost of tinning 80 113
4. Output of electroplating industry 100 100
5. Nickel and nickel alloys (700 tons) 8

Cost of fabrication (ratio of cost of fabrication to cost of metal

=0.20:1) 2 10
6. Copper and copper alloys (calculated on the price of brass) '

(80, 000 tons) 276

Cost of fabrication (ratio of cost of fabrication to cost of metal=

1:1D 276 508

Cost of an equivalent quantity of steel to be deducted 44
7. Lead and lead alloys (12,000 tons) 20

Cost of an equivalent quantity of steel to be deducted 7

Cost of extrusion (ratio of cost of extrusion to cost of metal=1:1) 20 33

8. Stainless steel (15,000 tons) (50 percent to replace steel and 50
percent to replace aluminium) 202
Cost of fabrication (ratio of cost of fabrication to cost of metal
=(. 20:1) 50 224

Cost of an equivalent quantity nf aluminium and steel to be ded-

ucted 28
9. Aluminium (9, 000 tons) 44
Cost of fabrication (ratio of cost of fabrication to cost of metal
=1:1) 44 83
Cost of an eguivalent quantity of steel to deducted 5
10. Internal combustion engine corrosion 10 10
— el P 4 O S 15:;8 -

v (Details on the method of calculation for the costs are given hy K.S. Rajagoplan, in Journal of 7
Scientific Workers Association, (Kanpur), Dec. 1959 p. 7).

C . tests on various metals and metallic coatings veer
2. Corrosion research activities in the National Me- g e

initiated in that laboratory. During t i
tallurgical Laboratory (NML) y g the successive

five-year plans, NML has widened the scope of its

17. NML has been fully aware of the need for re- activities to various other fields of corrosion, such as

search and development work on corrosion of metals chemical corrosion, electrochemical protection. sea
to mitigate the enormous losses in the country. As water corrosion, Stress corrosion L-racking, ]-“gh tem-

far back as the year on 1953, atmospheric exposure perature oxidation. development of surface coatngs
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and corrosion-resistant alloys, and inhibitors. Based
on the work carried out so far, more than 100 resear-
ch papers in the field of corrosion have been publish-
ed. A detailed description of corrosion research act-
ivities in NML is given in the note (JIENR/ASTD
(1X)/5 and Add. 1) prepared by the ECAFE secret-
ariat for the ninth meeting of the Regional Group for
Asia of ACAST.

3. Corrosion research activities of the Central

Building Research Institute

18. Studies on corrosion pertaining to buildings are
carried out at the institute. The corrosion behaviour
of mild steel in reinforced concrete (using different
types of cement) and in reinforced brick works is
being studied by laboratory methods, as well as by
long-term field exposure tests under different atmos-
pheric conditions, Development of anticorrosion paints
and coatings for steel structures is another activity of

the Institute.

4. Corrosion education and training programmes

19. The Central Electrochemical Research Institute.
Karaikudi, has been conducting a short refresher
course on metallic corrosion and its prevention each
year for 12 years. The course, which is conducted
for a period of five weeks, comprises §0 lectures on
various aspects of metallic corrosion and its preventi-
on, 30 practical sessions where participants receive
first-hand knowledge of the principles of corrosion
and the methods for corrosion prevention and 30 ext
racurricular lectures on related subjects, such as me
tallurgy, strength of materials, electroplating anc
statistics. The economic implications of corrosion, the
mechanism of corrosion, the classification of corrosior
processes and the methods of corrosion prevention ar -
highlighted in the refresher course.

20. The course is designed to provide the technical .
personnel, who deal with corrosion problems in ind-
ustry, with up-to-date developments on the subjects.
The number of participants from various organization:

is given in Table 3.

Table 3. Number and origin of participants in training course on metallic corrosion and its
prevention conducted by Central Electrochemical Research Institute, Karaikudi

Number of participants from

Course Year Ordinance Engineering Chemical Miscellaneous Research Educational To;al
No. factories factories industries industries institutions 1institutions
1. 1959 — 5 2 2 1 — 10
2. 1960 — 5 2 2 '3 1 13
3 1962 1 —_— e 2 4 — 7
4 1963 8 1 4 2 - — 15
5. 1964 — 3 2 — 4 -— 9
6. 1965 1 3 3 3 — — 10
7 1966 8 3 2 1 5 —_— 19
8 1967 5 3 2 — 2 2 14
9 1968 1 1 1 — 3 1 7
10 1969 R { 2 -— 3 — 12
11 1970 3 1 3 3 — 10
12. 1971 4 3 — 1 3 —_ 11
Total 34 32 20 16 31 4 137

21. The Corrosion Advisory Bureau of the Metals
Committee has conducted three-day lecture courses on
corrosion in various centres in the country. These

courses have been held jointly with host institutions

and lectures have been given by specialists from var.
jous parts of the country. In all, 160 people have
participated in these courses. The topics of these shor:

courses include:



(a) Corrosion fundamentals held at Digha in collabo-
ration with NML as host institute

(b) Corrosion in the iron and steel industry held at
Jamshedpur in collaboration with NML

(¢) Corrosion in fertilizer and petroleum industries
held at Alwaye

(d) Corrosion in water and waste water engineering
held at Nagpur.

22, The Corrosion Protections Sectional Committee,
Indian Standards Institution, New Delhi, has drawn
up codes of practice on the following aspects of cor-
rosion and its prevention:

1. Phosphate treatment of iron and steel for protec-

tion against corrosion
2. Corrosion protection of light-gauge steel sections
"used in building

3. Performance tests for protective schemes used in
the protection of light-gauge steel against corro-
sion

4. Conducting field studies on atmospheric corrosion

of metals
5. Protection of iron and steel structures from atm-
ospheric corrosion

6. Cathodic protection of steel structures

~1

Sprayed aluminium and zinc coatings on iron
and steel
8. Method for evaluation of results of accelerated
corrosion tests
9. Conducting studies on underground and subsoil
corrosion of metals
C. IRAN
23. It has been reported by the Institute of Stand-
ards and Industrial Research of Iran, Ministry of
Economic Affairs, that the Iranian Petroleum Institute
held its fourth symposium on metallic corrosion in
Tehran in September 1972. The topics of the main
papers presented at the symposium were:
1. Passivity of metals
2. Corrosion control of MIS sour gas wells
3. Monitoring internal corrosion in sour ¢il and
gas streams.
D. JAPAN
24. The a tivities on corrosion science and engine-
ering in Japan have been promoted by the 97th Com-

mittee of the Japan Society for the Promotion of Sci-
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ence for more than 40 years. By the develnpmental
resolution of the 97th Committee, the Japan Socicty
of Corrosion Engineering (JSCE) was estaliished in
January 1974, and one of the main objectives of this
new society is to facilitate and premote international
collaboration for corrosion study.

25. The annual corresion loss in Japan lhas not
been estimated accurately, but the new society is
working on this problem 'and bas created a spedial
committee for this purpose.

26. The Fifth International Congress on Metallic
Corrosion was held in Tokvo in 1972; corresion edu-
cation was one of the main topics. The activities on
(a) corrosion education and training and ‘b related

problems are summarized below.
1. Corrosion education at the university level

27. Courses on corrosion and Its prevention are off -
ered at universities as part of the clectrochemistry or
metal chemistry curricula in the discipline of indust-
rial chemistry and in the metallurgy discipline as part
of the metal chemistry, surface science and techiol-

ogy, metal finishing or curricula.

metal working
There are rather few one-year courses totally devoted
to metallic corrosion for undergraduates. In other dis-
ciplines, such as mechanical, electrical and chemical
engineering, corrosion is introduced as part of courses
on engineering materials, equipment, etc.. emphasis
is given to stress corrosion cracking, corrosion lati-
gue, wear and abrasion and stray current corrosicn.
28. An inquiry about corrosion education made in
Septémber 1971 to 55 universities and 2 colleges
where corrosion education and research were assu-
med to be carried on. received 34 responses fron: 24
national, 2 public and 7 private universities and one
college. These institutions expressed the importince
of corrosion education and the necessity of improving
the quality of courses and expanding corrosion educa-
tion to other branches of engineering. The nunrmber

of courses totally or partially related to corrosion and

its prevention that were conducted in various cvoart
ments 1s given in Table 4.

29. For the most part, couires related o corresion
are held for 15 weeks (one semester). The undeora-

duate courses in the disciplines of metallurzy and in.
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Table 4. Distribution of courses related to
corrosion (33 universities and one

college)
Undergraduate Graduate level
Discipline level(33 univs. racuate ‘e
P and one college) (21 univs.)
Metallurgy 12 9
Industrial chemistry 18 12
Chemical engineering 5 2
Mechanical engineering 12 6
Electrical engineering 3 1
Civil engineering 2 0
Shipbuilding 2 0
Agriculture 2 0
Total 56 30

The classification of courses is given in table 5.

Table 5. Classification of courses

Courses dealing with Number of courses

corrosion and its

prevention Undergraduate Graduate

Metal chemistry, Metal
finishing, Surface science
and technology, etc.

15 weeks(a) 17

30 weeks(a) 7 3
Electrochemistry

15 weeks(a) 16 10

30 weeks(a) 6 3

Engineering {naterials.
Chemical equipment, etc.

15-30 weeks a 10 5

Total 56 30

a) A 2-hour lecture period per week.

dustrial chemistry are usually followed by laboratory
work. In some universities the same courses are off-
ered to the students of metallurgy, electrochemistry
and chemical engineering as well as to those of other
disciplines.

30. Since metallic corrosion is an interdisciplinary
science of metallurgy, electrochemistry, and chemical,
mechanical and electrical engineering, co-operative
work and mutual understanding are necessary, Meta-
llurgists approach the problem from the standpoint of

metal structure, defects and dislocations, and metal

working and heat treatment conditions. Chemists and
electrochemists view corrosion in terms of polarizaticn
measurements and properties of corrosives, including
inhibitors, while mechanical engineers are interested
in mechanical stress and fatigue and dynamic flow of

corrosives.
2. Vocational training

31. The Technical Training Institute of Corrosicn
Control, a unique organization totally devoted to ed-
ucation and training of corrosion engineers, is admi-
nistered by the Japan Association of Corrosion Cont-
rol, Tokyo, which is authorized by the Ministry of
International Trade and Industry. The education and
training programme consists of correspondence courses
for one year, followed by schooling for three days.
Between 1958 and 1972, the Institute admitted about
1,800 high school technicians

engineers from various industries. This training con-

and university-level

tributed greatly to the advancement of corrosion tect.-
nology in Japan. This concept of vocational training
conforms with the course arranged and conducted by
D. Spector of Israel, Chairman of the Education
Committee of International Congress on Metallic Cor-
rosion. ¥

32. Another institute concerned with corrosion ed-
ucation is the Institute of Vocational Training, Min-
istry of Labour, where a limited number of students,
both from Japan and overseas (on Colombo Plan Fund
scholarships), are accepted for training. Though there
is no specified department of corrosion and its prever.-
tion, university-level lectures are given on thermo-
dynamics, corrosion theory, surface science and tech-
nology and corrosion-preventive painting and are fol.
lowed by practical work. The Ministry of Labour
holds annual examinations to qualfy experts in a
number of fields of technology and crafts which en: -
ompass electroplating, anodizing and painting, and

issues official certificates.

3. Society activities

2 Soux:;;zs: Mat;_ri;llé Protection, 8, No.2 1969, p.
71; Extended Abstracts, Fifth International Congr-
ess on Metallic Corrosion, Tokyo, May 1972, p.
433.
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33. The annual big event for the Japanese corro-
sion scientists and engineers is the three-day joint
symposium on corrosion and its prevention. The sym-
posium is sponsored by the Science Council of Japan
and the Japanese Committee of Metallic Corrosion
(consisting of 21 member societies) which is a subsi-
diary of the Permanent Council of the International
Congress on Metallic Corrosion. Member societies
include the Committee for Preventing Corrosion of
Japan of the Society for the Promotion of Science;
the Society of Chemical Engineers, Japan; the Society
of Metal Chemistry; the Metal-finishing Society of
Japan; the Japan Institute of Light Metals; the Japan
Society of Colour Materials; the Japan Petroleum
Institute; the Electrochemical Society of Japan; the
Study Committee on Stray Current Corrosion of the
Society of Electrical Engineering of Japan; the Elec-
troplating Society; the Japan Society of Civil Engin-
eers; the Nishi Nippon (Western Japan) Society for
Corrosion and Protection; the Chemical Society of
Japan; the Japan Institute of Metals; the Arxchitectu-
ral Institute of Japan; the Mining and Metallurgical
Institute of Japan; the Society of Materials Science,
Japan; the Japan Iron and Steel Institute and the
Welding of Chemical Equipment Committee of the
Welding Society of Japan.

34. A number of societies listed above hold courses,
jointly or separately, for corrosion education and
training, sponsor seminars and form corrosion comm-
ittees to attack the problems of urgent need and to

exchange information on corrosion accidents, damage,

etc.
E. REPUBLIC OF KOREA

35. The Korea Institute of Science and Technology
(KIST) has reported that the last time that they
made a survey on the magnitude of corrosion loss in
the Republic of Korea was 1968. For the 40 places
(ships, harbours and railway facilities; chemical,
textile and power plants, etc.) covered by the surv.
ey, the annual corrosion loss was estimated to be
about $ US 1 million. Since, even at that time, the
above sample represented only a small fraction of the
whole, the total figure for the country is currently

estimated at $ US 100million. The Corrosion Science

Society of Korea is planning a similar survey {or the
near future.

36. The three KIST laboratories (Chemical Process
Development Laboratory, Physical Metallurgy ILabor-
atory and Pilot Testing Group) have been active in
the field of corrosion. KIST corrosion research facili-
ties include a research potentiostat, linear scanning
units, DC power supplies, metallurgical microscopes
and other conventional items. Following is a list of
the corrosion-related projects conducted at KIST during
the period 1968-1974.

1. A study of corrosion of city water pipes in Se-
oul and its prevention, KIST Report NG 5-19
(Dec. 1968)

A survey of corrosion problems in Korean in-
dustries, KIST Report SR-16 (Mar. 1969)

3. A study of corrosion prevention in the cooling

]

water circulation system of o1l refineries, KIST
Report CI45-48 (Dec. 1969)’

4. A study of high-temperature corrosion of diesel
engine parts and its prevention. KIST Report
CI18-149 (Dec. 1970)

5. A study of integral colouring treatment of Alcoa
S$-6063 extrusions, KIST Report CI63-94 (Feb.
1970), KIST Report CI93-193 (Mar. 1971)

6. A study of corrosion and its prevention in paper

industries, (to be completed by Aug. 1974)

Since there are no tropical areas in the Republic of
Korea, tropical corrosion has not been emphasized at
KIST. However, many problems they have considered
(ref. 1,3,4 and 6 in the above list) are common with
those of the tropical areas. In addition to the activi-
ties at KIST, a number of universities in the Repu-
blic of Korea have corrosion research programmes.
37. There have been no previous training progra-
mmes on the prevention of corrosion in the Republic
of Korea, but KIST has expressed its desire to cx-
change staff and trainees with other institutes in ‘he
region in the field of corrosion research, if agreeable
arrangements can be made. Since the major funct on
of KIST is to carry on contract research for industr-
ies, training would be in the form of participation
in some of its projects. KIST projects on corrosion

problems (see 1,3 and 6 in the above list) often pro-



vide suggestions on maintenance procedure and cor-

rosion prevention.
F. SINGAPORE

38. The Singapore Institute of Standards and Ind-
ustrial Research reported that Singapore has done
some work on metal corrosion and its prevention in
industries, power stations, housing. port, etc. Educa-
tion and training programmes are handled by various
groups connected with the different aspects of corro-
sion. It is considered that metallic corresion is too
wide a subject for any particular group or agency to
handle. While it is considered very difficult to assess
the magnitude of the loss caused by corrosion, they
know that it can be substantial if certain types of

maintenance are not practised.

. NOTE ADDED AT THE TENTH
MEETING

The Regional Group expressed dissatisfaction with
the progress made in the area since it had first raised
the issue. It noted that the current document and the
one submitted to the ninth session, provided sufficient
The Group

maintained its previous viewpoint that corrosion caus-

background material for further action.

ed wremendous losses that the poor develeping coun.
tries of this region could ill afford. The fact should
be brought to the notice of the Governments and pl-
anners concerned so that action might be taken by
them. It represented an area of science and technolo-

gy where work could e carried out quite successful-
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ly in individual laboratories and research institutions.
It was not a subject which demanded either an onor-
mous infrastructure beyond the scope of an individual
country or a large regional effort. However, the corr-
osion encountered in the tropical, high temperature,
high humidity, long coast line, i.e. high salinity.
arcas of the ESCAP region was of a certain special-
ized oature. Work done in the region in individual
countrics or in co-operation would have a regional
value.

The Group recommended the formation of a con.
crete work programme to be undertaken, employing
consultant to identify, evaluate and select appropriatc
institutions in the region which were already working
in that field and were capable of handling significant
aspects relating to metallic corrosion. The report of
the consultant should be submitted to the next session
of the Regional Group. Efforts should then be made
to find ways and means for selected institutions to be
strengthened through incremental investment so tha:
they might tackle the problems in the field of metallic
corrosion which were of interest to the region as «
whole. The programme of such institutions should
not be restricted to research and development, bu:
should include aspects of education and training and
preparation of proper maintenance procedures and
schedules. The Group also felt that in the programme
of education, the utilization of unconventional meth
ods should be included to publicize the economic

significane of metallic corrosion.



