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FOREWORD

The Structures and Materials Panel reflccto the attitude of the
military aircraft conuaur~!t~ and others in Its recognItIon of corrosion
as a topic cf continuing importance in view of its aircraft av ai lab ilit y ,
coat and maintenance manpower implications. Its current activity ~.as
pron.cted by views expressed durir .g a lecture Series e~ corro sion recently
sponsor~ i by AGARD indicating that Improvement in the area of cor r c~~1
information t r a n sf e r  should be helpful in corrosioi~ control. Defore
deciding what , if anything, shoul d  he done to improve the current
situation the Panel decided to determine more p recisely what t ht’ current
s1t~~ t tcn is , i.e. what information is needed , by what gr~up~ , ~‘ i d  whnt
sources of information now exIst in NAT C nst ior~ relevant to tf~eIr aero-space corrosion needs. AOARI~’ srranged to have Mr. N. F. Promise), t’.~~.,make a survey to answer these questions. This report pres~ zt s t~~ret~ults of that survey . The sub—CommIttee on Corrosion which is chargt-J
W i t h  the responsibility for ~u Isnot’ of’ F~ ie1 activity in t h e  conn ~ s iot~area will use t h i s  report In c o n n e c t i o n  w i t h  it s ~nn ing  of f u tu r e
Panel activtt~.. The report is  t ’ein~ ~t ’l I5hed in the b e l i t i ’ ~hat the
i n fo rm a t ion  it contains will be help ful to cth~ rs In t s AW eor~r : u n i  t y
Intert~stec in the subject.

T. F. KF AR~~Chairman , ~ub—Conmit teeon Corrosion ACtARr/sM r

Sub—Coiyaaittee on CorrosI~n of the Structures and Nateri~tls lard

A. Deruyttere Belgium
W. Wallace Cana %a
J. Auv ir.et France
W. Bunk (‘.erma~y
~
‘. Signoretti Italy
IL van Leeu~en Netherlands
F. Carvalhlnhos Portugal
W. }eath tT~ tted Kingdom
3. Lee Uni ted  Kingdom
D. Lewis United K I n ~ dor~
~~~, Robson U n i t e d  Vtn cdoa
F. Berrisford United ~t :~te~‘I’ . )earna t ln I te (~ ~‘t n t e ’ s , (‘I n n
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A study of this type ne~.~~aarily Invulvea the cooperation arid II~putEof’ m H y  people; were I to list all who made important cor.t rlhL t i:rn~,
the list wculd be very lengthy indeed . To all of tI:e~~- , I am extremely
~“~‘t~~f’ul . I do want to ident i fy , ~‘e~~~ v~~ , those who were givsn a very
competently lmpleme nt€I t it ’ added hurdr~n of cr~~ r.1~~ing national and
interr.attt nal interview—ccn~’. r erces  and who provided a~ nci~~l assistance:‘I. F. Kearns , U.S. Navy Dep t., and the L~ut—Committee on Cori o~ Ier  cf
which he was Chairman; W . ~‘allooe , IJatior..ti Aeronautical Establishment ,
Canada; r~ Prunin , Aerospatiale , France; P. Zocher , Tndn.’trieania~enBetrlebsgesellschaft , and K. C. Sipple , Messerschmltt—Boelkow—Dlohm , p
Germany ; S. Signorett i , Aerc’nautica Militare , Ttaly; F. van Leeuwen ,
Naticr.~l Aerospace Laboratory , The NetherlandE; L. S~vold , NcrwegianDefence Pe~ e~ r~ t’. Establishment , Norway ; P. Le~ in , Ministry cf Det’E9 ce ,
United Kingdom; and in t?.e U: tted States: Jerome Kruger , National Bureau
of Star.de rds , W. Boyd , Bettelle—Cclwthus; B. Cohen and T. Lynch , ,~ir Force;T. Hull , National Association of Corrostol . Fnglneers ; H. Mindlin , Metals
and Ceramics lntormat ’o: Center; J. F. Reest , Aerospace Industries
Assoclat Icr o” America; P. W. Staehle , Ohio State University; N. Fteinberg,
Lockheed Aircraft Corp . I want to thank , also , Ms. Sharon Dorsey, c f  t he
U.S. Navy Dept., for her tr.v.i)uahle secretarIal R’~aistance.

N. E. PROMISF.L

A number of’ abbreviations and acronyms are necessarily us~~ In this
report. A Glossary of these terms i~ given In Aprer.dix C .
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CORROSION INFORMATION IN NATO NATIOIh’

N. E . Promisel
Consultant

12519 Davan Drive
Silver  Spring, MD. 2O9O~

1. ORIGIN S BACK GROUND AN D SCOPE CF STUDY

In 1976, under the sponsorship of A GARD , a series of lec tures  (AG?RP Lecture
Seri es 814 , compiled in A GA RD Report l~S—814 )  was given in Dayton , Ohio , U.S.A.; DeIft ,
The Netherlands ; and Lisbon , Portugal , on “The Theory , Significance and Prevention
of Corrosion in Aircraf t” . The audiences consisted of attendees from many countries
representing aircraft builders , m i l i t a r y  and civilian a i r c r aft  users , a i r l ine  operators ,
research and technology , academia , maintenance and repair , equipment suppl1~~rs , mate r i a l s
producers , anti—corrosion surface treaters and other group s fr om government and i n d u s t r y .
Such a melange in the audiences provided excellent opportuni t ies  for discussion , for
which ample time had been provided .

A theme that recurred orten in the discussions was the Inadequacy of c rrosion
information transfer as it currently exists. Par t i cu l a r ly  in view of the tremendous
amount of information that does exist , it is most regrettable tha t  corrosion in a i rc raf t  V
still results in a coat running into the hundreds of millions of’ dollars annually
(as discussed in Section 2), a cost that could be sharply reduced i f :  (1), problems
and hazards were properly defined and recognized at timely stages in the life—cycle
of an aircraft; and (2), existing experience and knowledge were transferred to the
proper sources (i.e. those who could use this information effectively) in a conveniert ,
timely manner and In proper form. It was clear from audience comments that information
such as practical reports and remedies, case histories of service problems and solutions ,
new technological approaches, and general precautions for application at. various stages
(from design to service repair) were r.ot adequately reaching those who could use such
Information to advantage . In fact , the existence and location of’ such Information
were often not known , so that it could not even be sought or requested. Thus, there
aro se, during the discussions , the subjects of corrosion information centers , focal
sources for consultation and for dissemination of information , the need for ha~iut’oek
and guidebooks , workshops and symposia , education aid tt’ ,t1r1n ~ , and other technologytransfer mechanisms . It was fully recognized that a number of these sources already
existed hut their Identities , capabilities , charters and even locations were known
only to a very limIted degree.

The Lecture Team , therefore, recommended to the Director of AGAR P and ire
specifically to the AGARD ~tructures and Materials Panel a number of approaches t .
ameliorate the above situation. The Panel rromptly undertook to implement , some o:
these, aç a start , and through a newly formed Sub—Committee on CorrosIon initiated ,
inter~a~~ a , this s tudy .

“Basically, the purpose of this study is (1) to determine the needs of the
NATO aerospace industry and related Government establishments for technical data relivar t
to corro sion pr inc iples , material behavior in hostile environments , corrosion prevent ion ,
etc . ;  (2) to determine what national and international resources exist that  could
be responsive to these needs and what were the facilities for collecting, analy ~’i ng,
coding, storing and retrieving the desired information; and (3) to suggest approaches
to filling identified gaps and unsatisfied needs.)

It should be noted that”~~~~
’ 

as limited to the generic types of infor-
mation needed and the mechanics o ransferring this information . Excluded were the
study of specific and detailed technical corrosion problems and remedies and , for
example, the identification and description of extant research projects, except in
special cases.

2. SIGNIFICANCE OF THE CORROSION PROBLEM

It is unfortunate, but inevitable , that aerospace vehicles and equipment.
must operate in an aggressive environment thermodynamically hostile to the materials
of construct ion , with resultant deterioration of these materials; that is , corrosion.
Aerospace, of course , is not unique in this respect and , in tact , much may he learned
from non—aerospace experience, It may further be said , without fear of serious chal-
lenge, that : (1), corrosion in aircraft and related flight equlpmer.t Is still a very
serious problem (in one case, 140% of aircraft were reported failing due to corrosion),
with much of the corrosion due to basical ly  the same causes as existed years ago;
(2), this corrosion is extremely costly to government , industry and , of course , ulti-
mately to the public ; and (3), a significant portion ci’ the corrosion and its cost
Is avoidable , with potential annual savings of’ many millions of dollars. It should
also be noted that this situation is of increasing Importance and likely to be aggravated
if adequate pr.vemtive measures are not taken, because of trends to larger aircraft ,
longer lit, requirements, more intricate and miniaturized equipment especially In j
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The test ultimat e mean’ure ~~~~ the t1e~~t ’,’i’ of c on t l n u i r . g  c~ i r a  s ion is it ~ monet a ry
Admi tted ly, focu ss !r.I; t i  r’~L ’r l e t a r y  c o St S  ne’~~le c t s  ~u ii vtta) but non— qian t I flable

factors as reliabIlit y, ~~~f e ’t~ Iii flight and successful completion of’ mi ssici tend
suc h other major coa~.ide r-~st loris as inefficient os enisis mi t j e t s  of materials , n i a r - t - o w t - r ’
and energy , all of ~d 1~’h ar” inicr ’easlnp ’ly cr it lc.i l resources. Fyi-i, on siuar. t Itat lye’
monetary basIs , t ere are various ways of’ pr- s ssin t ’. cost .  For example , i i i  ar~ as—yet
unpubl ished ret ort , the IATA ind icates , t .ae’d on a preliminary analysis ~l’ se vera l
airlines , ce~~t a of’ ss’hestul~ .~ mairi t enance , ti5cdtftcatton anti replact’ner:t , that d i rec t
cos t of COr ’t ’ cS icri per’ flight hou r ~ou1d be between 85 and $1.’; that s’t’:tS could he
~ to 8% of dir ect maintenance costs; arid t~.at tota l annual direct -at s could be iii
the cr’~Icr ~~t’ $1s ’~ million . These t’igures are somewhat different from 5- t f , r  estimates ,
but all ratirtetes are very impressive.

There’ have been a number’ ci’ studies of total national corrosion costs in
several natIons , but none that cit--i l c~-rr ;-z-t’Isons1vcly wit h aerospace-, 50 tisat adequate
data I: this field are lac~~f n : g  as , Indeed , they are lacking Ins most other fields.
Also , ti’ ,st’e is wide divergence ’ oi’ opinIon s as to what should he I:cluded under both
ti:e cost of’ preventing cox’r’or. lon as ~oll as the cost if corrosion is nsf prevented .
There is a complex array of inter-s eti lug factors that must he cons idered In the life—
c y c l e  o f’ a product , e.g. an aIrp~ ar t’; for exaa’ple , special design ara’ construct-ion
fe a tu r e s , speci ally selected m a t e r i a l s , the preventive measu:’es (coatings , lnsula ttc:. ,
e tc .) inspection proc edures , maintenance’ and repair mc~,sures , replacements ;  toss of

F availability of’ aircraft , cap ital investment in redundant equipment , and ott - re related
item s . The opt l r rum answer Involves trade—off’s among all these factor’s , however , in

~ i 
its- of this complexity in cost eat iTnate s , by extrapolation and eat ‘t lOis r’oLi~’J:

c o s t s  r’~~v t ’e surm ised that are appalliac ev~ ’- j I ’ t hey are in error’ by a lar’r~e 
t’sctor’.

To provide sons- :‘eellng for the magnitude ~f corrosion costs , tot i i  or nt,al
costs may amount to about 810 billIon (roughly .‘% e:’ Gross National Prod~ et (GNP)) - 

-

In the U.S.S.R.; about $10 billion (roughly 3% ONF) in West Germany ; about UI tililot ,
(roughly 2% GNF) in Japan ; and about $7~’ bfl1.t~ r, (ro ughly  ~I % GNP) in the U.S. Unfor-
tunately , some of these figures are not re-cer,t and it is not always cie’ar wI:i ~t baa
been Includ e’d in these costs among all the fas’tor~’ rs-nt i oned above. Nevertheless ,
it is not unreasonatle ~o conclude that corrosion costs in an industr ialicect country
may well he roughly a few percent of (1NP~

The most recent and comprehensive study of’ corrosion costs identified by
the author has been one under the aegis of the- U.S. National Bureau of Standards.
(Economic Effects of Metallic Corrostcn it’, U~S., NBS Special Fublicat for. 511—1 , SD
Stock No. SN—003—003—0l926—7 , available from U.S. Government Printing Office , Supt-riri-
tendent of Documents, Washington , D.C. 2014021, The above est!mates are rough extra-
polations of data Included ii: that report . The elements ci i’ corrosion costs cons1d.’:’.5~Ir that report are: c a p i t a l  costs (replacements , excess capac i ty ,  redundant- equIpmt ~n t ) ,
control costs (ir.cluding maintenance anti repair), design costs (inclu ~t~rt~ specialprocessing), and associated costs (for’ example , loss of product , inventory , t echn ica l
support). For aircraft owned and operated by the U.S. Air Force , Navy and Coast Guard ,
annual corrosion maintenanc e costs were estlmatet~ at alno st $1 b i l l i on , within a cal—
culated uncertainty of L”~36%. It was also estimated that , due to corrosion—caused
down—t ime , there was a redur,dart excess of aircraft of 5 to 8%.

Now our increase in l~flo wled€ e and our progress In the f i e ld  ot’ corrosion,
speci f ical ly  aircraft corrosion , have been excellent In, the past one or two decades.
Science and technology have been very active in  enhancing b oth our unders tanding of
phencmena and our approaches to corrosion prevention . It i~ st r i k i n g , there fore ,
that in spite of this, corros I on to the degree jr,dicatud abcve is still encountered ,
One concludes that much of’ this is ~woIdahle. It was estimated in the Bureau of’ Stand-
ards report that approximately 15% may he avoId~t-le (some estimates are much hlgher”i;
that is, savings of hundreds of millions of dollars annually . This leads one to question
what should be dane to achieve these savings , which , in tur n , br ings  us again to the
subject- of this report . G iven , then, that- a considerable reservoir of’ knowledge and
techmology exists to permit substantially reducing corrosion , ti e ’ problem Is one of
transferring this information to the pc’ter.tlal user in the proper form and language,
and in a t imely manner. The potential  user must recognise tha t  he ha ’; a reducible
problem and that the needed Informaticir,, in general , exists and is b en e f i c i a l ly
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a v a i l ab l e  to t im. Ti-us , err Incentive’ ts; t -r cv id e d at least to it t em p t  to t z~~~- the
; ‘ recnut  t~ r ar ~1 ~ t t  I a t o  m1nImi~ c’ the Inc i~tenc~ of I r s~ olerable , avoidable ccrn’oslon.This Is r o t tc sty t i - u t currently ,rctthir-,g of t ile sort takes ple’e or that all the
f l h sswt’ t ’ s  ar e  oval 1st li . Ar stated at-ove, itnpress-1~ e progress has been achieved , parti—
cularly in: m i litary aIrcraft , hut  ev ident ly there remain many opportunities for substan-
tial Irteove rrent arid , as- will tc~ s- er r s 1i Section 4 , real needs for more effective
i r s  ~

‘;-rn c ’it t o t  a r s - I  technology t ransfe- r addressed to selected i-base s cf the life—cycle
- t ’ t t . r 

~
- r’oduct , beginning with lIs t ties I~ n. 01w loris 1 y, t Lie transfer of’ Information - 

-

I, u se.” h - t ’~ t o t  i ns ur e ’  su c c e ss  In corrosion prevention; the w i l l and skill to
tm l lemert  good pract ise are esse ntiaL Ilowever , the converse is also true : the necessary
d .t -

, hro~ ledge s t r u t  r ’ e ’c -~~sn~ s tie d practise must first be available. This combination ,
t~- ge-t her wi’ h a bi’~~ d 1- sa t -  - t ’ ~‘ci~ s’~ t-ion begtnntr- g its the university but definitely

~ end 4. t s g  i rst o l r s d , , s t  r v , should achieve g r a t i f y i n g  arid very worthwi le results .

STUDY METIICI) ANb APPEC A CH

Since there were conatrairc ’~s on both time and bud get for I - his study, a sign ift—
cant ot’t  Ion 01’ the  da ta  input was obtained by refei’crsce t o  publications and by corre-
spondenc e, the latter occasionally Including a questionnaire . However , the major
port i on , reported Ir. Section 4~ was obtained through personal visits and Interviews
by the au thor,  The conclusions and reconrmersiat ions In Section 5 are based on an evalua—
tion of m r - ut from all these sources. $ ‘ i t l O c ’ ~ ;Ir,ions and suggestions received were
often cor.flic t 1n:~ , necessarily the evaluntion is subjective to some degree.

The study process was initiated by the Chairman of the above Sub—Committee ,
Yr. T. F. Kearns of the U.S., alerting contact- s in a]l the NATO countries that they
wt uld be’ approached for specifi c input and solicitin g from them a brief over—view
of relevant corrosion ir.formntiuii activities in their respective countries. Based
or- the replies , per sona l  v i s i t s  were arranged by the author In the U.S. and , for practi—
cal reasons , on ly t o  sIn~’le ct’istralI~ ed “litter-viewing ” conferences In Germany , England ,
France , The ~etherlands , Norway and It aly . Wherever possible , representatives from
ndj5oent countries partici pated in these conferences. The attendees represented a
win-’ variety of Interests in ~c’vt’z’,srtent , industry arid academia , similar in scope to
t ’ cse Indicated in Section 1 for’ the Lecture Series and as further categorized in
S ct! r . ~L . No t a ll of t hese we re preat - r-s t’ at all  conferences , but enough to permit ,
J r  tot.’, de v elc~’ing quite cc’irprehensive viewpoints. Furthermore , the conference orga—
ncirter’s and expected a t t en d -i-c-s we’re given ques t ionna i r e ’s and other Information for
prl ~irinary rtui~~, i’c v detailed discussi on later at the conferences.

In the U.f., the author ’s country , it was practical to make more detailed
and specIfic vi sits; t amely, to the military , to a representative of the aerospace - 

-

industry (lockheed Mrcratt Corp.), to a major Information center (Metals and Ceramics
Tnfo ’mattc’i- Cer.ter) , to a ma,4or university corrosion center (Ohio State University),
to  the Jeadir.g corrosion technical society (National Association of Corrosion Engineers),
—cod to a major governmen t corrosion center (Nationa l Bureau of Standards) .  In addit ion ,
throurt the courtesy and cooperation of the Aerospace Industries Association , a question—
raire was extensively circulated throughout the U.S. Aerospace industry , with excellent
i-nd d e t a i l ed respon se .

After’ digesting the considerable inputs from these many sources , the author
met twice w It t - tire above AGAR D Sub—Committee on Corrosion to present and discuss his
general observations and specific conclusions and recommendations.

Finally, each country was asked to submit specific information on Its own
major corrosion irstltu t~ o~i~ 1 information sources and published guidebooks and major
references. Comp!lations based on these inputs (and a few other sources) will be -

found in Appendice s A and ~~. It was by no means practical to even attempt to make
these “directories” complete; under the existing circumstances , they could be only
a -r-dest beginning. A separate and special effort to compile much more comprehensive
directories would have been necessary , and undoubtedly would be very worthwhile.

As a Final precaution , because of the abundancy of views and details received,
a draft of this report was reviewed by a representative of each country visited , to
Ir.sure maximum accuracy of details.

U . THE NATURE OF CORROSION INFORMATION SERVICES FOR AEROSPACE

4.1 General Remarks on the Information Explosion and Information Transfer

Sect ton 2 emphasIzed the tremendous significance and cost of corrosion in
aerospace veh icle s  and equipment and the potential  for reducing the over—all cost of
corros ion by about 15% (or more) ,  and s imultaneously reducing maintenance man—power
requirements , I f :  ( 1) fu l l  advantage is  taken of ex i s t ing  knowledge now spread broadly

- -__ _
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across many technical and geographical fronts and (2) there is a conscientious and
continuing dedication to this effort throughout the design , construction and usage
of the vehicle or equipment . The latter Is a management responsibility; the former
requires an effective, readily available, economical information transfer mechanism.
The specific aerospace needs in this context are the subject of this section,

A glance at the general topic of information transfer provides an intuitive
feeling for the nature arid magnitude of the problem, even when reduced in scope to the
sub—topic of corrosion . The general subject has been studied by many groups from many
different viewpoints. The common and growing deep concern is that the pace of technical
publication, already overwhelming and beyond the capability of an individual to cope
with even in his specia l ty ,  continues to grow at a prodigious rate. Indicative of the
rate is one estimate that 751 of all information available to mankind has been developed
in the past 2 or 3 decades and Is expected to double in the next 10 years. Millions
of bits of information are generated daily. Unfortunately, a significant portion of
this, from a technical point of view , is of dubious quality and reliability and often
not of the type directly applicable to specific problems ; indeed , much of it may require
access to other documents to really make it useful, thus introducing cost increases
and time delays. In some cases , also , the referenced documents are obtainable only H
with difficulty, if at all.

The potential user of engineering information — and this Is certainly true
in the case of corrosion — Is thus confronted with problems of quantity, quality and
applicability. The engineer confronted with an immediate problem (as opposed to a research
worker, for example) tends, In despair and hope, to seek a familiar specific source
(usually a human reference) for advice, regardless less of the wealth of information
that exists elsewhere, but seemingly beyond ~:is immediate reach. In the case of’ corrosion,the problem may well be aggravated by wide scatter in data and by the fact that environ-
merta l exposure details are inadequately provided , leading possibly to inappropriate
decisions by the naive user. ej-

Cn a more optimistic note , there is growing recognition and indeed an evolution
of new and Improved techniques for information transfer, stemming from a number of techno—
logies , which should increase the efficiency, effectiveness and utilization of the whole
Information cycle: generation , acquisition , organization , storage, retrieval and dissemi-
nation. Simultaneously, the cost of acquiring information , using advanced technologies
for so doing , is ter.dirg lower. On—line computer searching in corrosion , for example,
can he very nominal Indeed , and far more costeffective , as well as faster and more
comprehensive , than manual searching . However , much remains to be done In modernizing
our approach to optima l information transfer and more extensive preparation and planning
for the future should have begun long ago.

These more general observations are, of course, definitely applicable to ti’se I’
field of corrosion. Turning more specifically to this field , in the current survey - ‘
a number of types of potential users of information were queried concerning the nature r
of the services deemed necessary or at least very desirable. Not surprisingly , the
replies differed significantly not only with respect to the type of user but also from
country to country, depending on the nature and magnitude of Its aerospace activity,

For current purposes , It is convenient to categorize Information users as
fcl lows :

Workers In research, testing , evaluation
Technical people , In addition to research workers , concerned with
new technologies and with keeping up to date; specialists; educators

Vehicle and engine designers and constructors
Equipment designers and constructors
Users of aircraft (military and civilian)
Maintenance and repair personnel
Those concerned with manned aircraft as distinguished from unmanned

vehicles (e.g. missiles) and spacecraft

The types of services that conceivably could be provided to effect adeQuate
information transfer may be categorized as follows n

Publications

— Preparation of engineering reference handbooks and manuals
— Preparation of state—of—art reports , comprehensive critical reviews of

selected topics , and technology assessments
— Preparation of periodic “current awareness” publications ~e.g. newsletters ,short reviews , abstracts)
— Critiques and evaluation of published articles and data
— Preparation of bibliographies , including assists in searching and provision

of copies of referenced documents
— Preparation of glossaries of terms for mutual understanding in the

exchange of information and dictionaries for new users

L ___ 
_ _ _ _ _ _  
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Consulting

— Response to specific technic al Inquiries , Includirg data t’onip ilatlon
— Provision of expert consultants

Lahoi’story Work

— t,tmtted laboratory work to support above evaluations or t.- resolve
simple con flicts ir  data

Educatio n-ti ~~~~~~~

— Arrangement , m i t  tat Ion or at Imulat Ion of educ~tt I .r.ul meet Init~s orselected topics , to be sponsored by AGA RD , technical s o c i e t ie s
or othe r  groups

Two other topics served as add itio n al t’a.k~-i’cund In discussing th.- et-ove
services .  One related to the  types  of corrosion an d re la ted phenom ena , as tahulsted
in Table I. The other related to ca tegor ie s  of corrosion subjects as liste d in
Table II .  Of the items in Table 1, stress corrosion cn’acktfln was probably most
fr equen t ly  a point  of r e fe r enn e , although all items were of c.-’rrcc- r ’ll . With respect
to  Table II , the ~key words ” most f requent ly  heard in d is cus s ions  were : design
constderati-~ns , preventive treatments , testing and evaluation , case histories andfeed—back systems , problems of new materials , life— cycle costs and trade—offs , and
importance of s p e c i f i c i t y  in m anua l s  and handho ks. Tht-ir significance will become - -

appa rent in the d i s c u ss io n  that follows.

In the  i n t e rv I e~ s , meet ings  and q u e s t t o n i r n r i r e s  described in ~ect I-on 3, theabove types of servIces were explored w i t h  t i e  v s r ’ i e t y  of users ment ioned ab ove , ‘1
with the results presrrted below .

LI , ’ Information Transfer by Means of Pubitcatl ons

This topic was by far of greatest Interest , and also the most controversial.

With only a few exceptiom- , there Is a wide—spread desire for  publications
covering selected aspects of the corrosion problem, Within this broad consensus ,
however , there are differing opinions on what should he eontatn~-d ~ n the p u b l i c a t I o n s .
Tm some cases, these are simply p.-rsona l differences of opinion ; in other cases ,
the differences are due to differences In the specific intei’e~ ts of the potential P.
users. Thus , the users of aircraft and engines ( such  as the airlines and even some -:
elements in government ) tc - nd to show only limited interest , If any , in an international
handbook t hat would catalog failures and provide detailed remedial measures. The
reason is t hat the manufacturers (of aircraft and engines) furnish then with the
recommended and pre sumat ly  thoroughly Investi gated rec-.edies and , in some cases , —
hold annual  meetings to discuss corrosion problems . In general , the aircraft users
follow these recomme’ndatic-ns religiously. However , since the smaller equipment companies
lack the facilities and resources , feed—back mechanisms , communication channels ,
etc. available to the larger aircraft companies , they , as well as the equipment - -
users , welcome handbooks such as the above. Also , interestingly, the aircraft companies
themselves (as discussed below), in spite of their resources , favor this type of
information , notably case histories of t’ailures and account s of service experience ,
remedies , and their effectiveness.

The above illustrates the diversity of opinion and reasons therefor (in
this particular case). It is clear that no “handbook” on a single theme —such as
case histories — as was proposed In earlier discussion sessions under different
circumstances , will provide ‘-he desired degree of usefulness t hroughout- the aerospace
community or satisfy important reeds. It is therefore appropriate to focus on defining
the various information needs and to consider thereafter the optimum approach for
producing and disseminating this Information . To this end , the discussion that
follows deals with the expressed prevalent information interests. It should he kept

* in mind that although at least some of this information already exists , the problem
under consideration Is how to have this information recognized by and distr ibuted
in proper form to those who need It. It must also be emphasized that all manuals,
handbooks, guidebooks, etc. must be used intelligently and cautiously.

Guidance for designers.

This theme was probably the most recurrent of all . There exists  a strong
feeling that too often designers (especially new designers) ,  as decision makers ,
do not recognise their creation of potential problems or the importance of designing
to minimise corros ion ; that even when they do they may not be equipped (knowledge—
and experience—wise) t~ do the most effective job ; and that even with the best in—
tent Ione~ they are often hampered by cost restrictions and lack of data on cost
trade—off. (for example , pr .vention of corrosion versus maintenance after corrosion).
F)r various reasons , past design mistakes are too often repeated. Tight scheduling
cou ld also affect the quality of protection and ultimate coats. One suggestion , 
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t he refore , was for  :t ~yst ens ~u tdane e ~‘i~~ ::~~l or handbook for Designers , wi t
par t  ca tegor ized  by t y~ .s of at  n ’u c t  ure~- sno t  an:~ t h. r p o t  t— y types of cor’rcs I or ,

~tth specific preventive mea~-ur’es and rven material srt stttutes if appr~-prta ~e.Included , also , could i t ’  effects of it t’t’erenx t m an u f a c t u r i ng and p roduc t  Ion ~ x~~~’e
such as h e a t — t  reatnent , joining of d i s o l m l l a r  n r . t t : l s  and uS t -  of i x t s u i a t o x : - he:’
suggest loris deal ~-t t P ~-r -ov  idling a 1 us te ox- st ti t .trd t .- :tchlrng course !‘on- des I goon’s
(that could t-e lut tx’ 0 x1-ax.dod ) ; and tutv I xig ~~Ah~ convene a work shop t o dcv.- I
a p la in  of e d u c a t i o n , aga in  part  Icular ’~y fon’ new d.-~ - tg !lox ’:

Records and report s of se rv ice  c u n ~~’osi~ - r p ~~~~~~-~-no
and per formance o-f remedial  measures

In sp i te  of the above , t here  are , ~ t ’ c ou x ’ O t - , r-~.r~ — 1-ct de~ I~’nne’x: ; and
others— wh~ f u l l y  r ecognI -~c the t hreat of co rx ’ouiox: m d  u r n  an~ t~~- i ~ n ~x : 1r ;t  ~ t It
These plead for better feed—back of at’rvlce experten: ct- ~ith~~— ; eclI ’lc d e t a I l s  of
cause , nature of cor’ros ion , on ig imm ~t I prevent lye measures , ~tv and h - ~ - t  he poet oct I cxi
broke down , co rrect ive  measure s and the to effect ivent-ss , dot a i l s  o t ’ eq u i p m e n t , It ’—
p loyme nt area and env i ronmenta l  and exposure c o n i d i t l o x i s , n t t r i a l s  d a t a , repair cost S
and any other details relevant to the corrosion poet len.. .~c cul’acy and relia bIli ty
in reporting must be emphasized and may , in some cases , x’e -~u I  t i’ u t n i ~ n n g  of rt-p~-ot log
personnel, ~uoh a collect ion of case histories • p e r i o d i c a l ly  t r’oug ?t up t o  d a t e
as in a loose—leaf handbook , is desired by tIn- manufactorex-s to enable them to lr ;-oovt’
their techniques and to d~ velep better instruct ions to the users , and by t .°t - o ~-seit r~’hworkers to point out where further research 5:1 1 d.-v~~lopment are neede~~. -çt - cl ficity
is emphasized . Also desired are frequency statistics to enable all ~on~~~-~ ed -erps t-a
especially the user) to judge the import :-tn’e o:~ a corrosion event and to t’tso ve
often conflicting reports of troub ’.e. A comprehensive , broad exctumnxg pub i t e a t  ion
of this type — that I~ , not limited to individual manu facturer—Is needed to supplen . - : . t
each manufacturer ’s own limited publication of severa l additional reasons. There ‘a
is little distributio n of special data on t h e  less conmiox: , though important . servic e *
problems . There are many dat a t-aok~ on materia ls and corx ’ocl ox: behavior but lit t e - -
f o c us s i n g  on service ;- crt’o:raancn’ and analysis ci’ experience . A manufacturer now
benefits from t h e  e x p e r i e n ce  of ot h e r  manufactu re r ’s  only I r x c t d c n n t a l l y  and somet i n n ’s
not  a t all , s ince there may be go od  communIca t i on  b e t w e e n  t h e  m a n u f a c t u r e r  and his
u sen’~ but  poor c o m m u n i c a t I on  outs ide  t h a t  t i g h t  c i rc l e , especI ally ini t ex’ nnxi t i on all y .
It is interesting to n o t e  t h a t  there  is a cu r ren t  e f f o r t  by EMAC to set u;- , ox: ax:
i n t e rn ut lo n al  b as i s , an exper ience  data bank t\-r each t y:-e of al xcraf t at  i t s  marlu—
facturer. The possibility also exists of recording and exchang ing service experience
on microfilm , supported by macrographa , sophisticated mlcrographs , and ott-er data, f..

The willingness of a manufacturer , ~lrlIne operator or other user to ret ort
problems or proprietary—type information Is , obvIously , a q u e s t i o n .  However , disc u ssion
indicates general agreement that there would be no major  pr ohlexr  and good c oop e r a t I o n
if the reports were properly “sanit t o e d ” , i .e. the specific Identity ot’ the source
and aircraft or equipment were deleted or concealed.

Although the users  are c o m m i t t e d  for the most par t  to  f o l l o w i i m ~ t h e  rnu::u—
facturers ’ instructions for corrosion prever.t l ot: or correction , there Is a strong
feeling that the more that useful Information is fed to manufactu rers , the more
usefu l would be his publications , instructions , meetings , etc.; that , indeed , manu-
facturers ’ publications too often lacked necessary specifici ty and completeness
with respect to previous similar incidents. Inn fact , one possibility for developing
a publication such as discussed above would 1-c to start with a composite ~t’ ‘aur:u—
facturers handbooks and enlarge or mod i fy them progressively .

One i m p o r t a n t  service  that A~1ARD could p r o v ide would he the develcpx:-ent
of a standard repor t ing format or , as a m i n i m u m , a check—off list of dot-ails to
rep ort . Omission of even one significant detail Ix’ a report could n u l l i f y  i t s  usefulness.

Test ing and in s p e c t ion .

This subject also recurred very frequently, One major’ concern related
to the Interpretation of laboratory results and correl~ t to:: with st’r’vice performance.
To serve this purpose, a better Information exch~~~ - sy:. l et-  o n i  laboratory and ~~r-~~tc~resul ts  is needed . The service results por t ion  would to sat i s i t e d  in part by t-! e
feed—back discussed in the previous paragraphs. Powever , since this would p r o v i d e
only fa i lure  data , an addit ional mechanism would he r~ee~:od to obtain data or: how
well  minimum performance requirements were being m e t ,  P l s o , a p u b l i c a t i o n  on t e st s
and service correlation could include , for maximum utilit ), Information : ott wh~ o.-the tes ts  were performed , details of procedures , com~arlson of results from dtffn -re:~
sources, status of international standardizetion and other details.

There continues to be a definite need for the standardi .atlon of t e s t ing
methods and formats for collecting and p r e s e n t i n g  da ta .  It is r e co gn i c t d  that nary
types of test are needed . In Europe, AFCMA I: involved , concentr’at t rg r-or’e on develop-
ment of methods than on analysis of results. In the U.S., AS1’~! is ttn~ l esc.to~i. t e s t
standardisation agency and although there Is a tendency to ado~’t U.n-jr procedures
in Europe there remains a great diver sity In test meth od details. It t’~o - l d  he beneficial
to arrange for more formal or int inate coord ina t ion  between AEC ’MA and AST? ’1, as has
been done by SAE with AECMA with respect to  aerospace m a t e r i a ls  s N o t t I e S t  lone ,
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’ ’ , because it s  corrosion group Is quite I r-Oad an- ’ genin ral , was t o t  ccnc I

be serving t h e  sped f i c  :1. r~~- i i ~ 1 R O  n t - n - is • A~~Ai - d could c c n n t ’e I v a b l y  ex t mx It

~ut ’ :‘omm i t t on err Cerr’os Ion - . t o prov ide , on a - ‘nt I nui x g t- as Is , a si eel alt y ~- .-rv I - s
s:s1~-g~-us to  i ts  a c t i v i t y  ix: the fit- l-1 of fa t igue . TP it -r ’c  appear s i ’  t o  xs:~~-~ t o
be do::.’ ix - t h. t e s t  tr ig field 1-t o : m u s t -  cf  t he corp l o x  spe c t run .  ~~!

‘ x~~-~ - . - :  ‘ t n t  
~ 

n-rat 1!.?
co n : i t t  t on - s which , it is claimed~ were at leas t  p a r t i a l l y  x:n- ~~Iect n d  l x -  dn ’v t - l c p i x : g
exist t r i g  da ta  • ~lu ~’h pa s t  data , t h o~~e f o x - .  , are s u s p e c t  , - r - t  ‘ :~:-l , • I t  was a i d ,
w i t h  respect  to  acce lera ted  t e St s  or a l  ::r t n rm n :  a l l o y s .

A pub  11 cat  ion : on: test  I r:~’ cc~m 1-i c ‘~~~~t’ I va t - I y al so covn- n’ i n: c t 1~ r , w i n t  oh
was emph asi zed In aspects similar to the ~ t~~ vn- . l’u ’ i n  a ; - u t - l i c : t ’. ot -~ l~: t :  c l o d ,
details of how t ci inspect , what t o  look f’ r, I s h  t c dl ‘ I x:gul aP 1 n-i b- n - n - :- d I !~ 1 .-rn - i . !
types of cor ro sion  ( e . g .  ln t e n ’c ry st a l l 1 n ~- ve rsu s  st r e ss  c or r o s t o : ,~ . l x : o ~ o ’. 1~ x :
techniques :;I:ci-u Id 1. descrIbed In detail an d 1 s~ ec i f t c  t o t h e  c c x r ~ ion  pt o x - c r  e r r or :

t~ata  C omp i lmn t ion s

I n spi te  of the plethora of’ c c rr . - in t - x i  d a t a  1.1st c -ni t Inru al l~ : pt -ar’ ,
t he re is a widespre ad demand for ’ more , in d t c ~ t i v e  o f  e i t h e r  qu e s t i o r n it 1’- d :i~~l i t  y
of ex i st i n g  data , e xcessive scat ter , poor in:C:’rtnat tori transfer , or lack c! c~ ver’sge
for pe r t inen t  material s and environmental c~ ndition s . The desire 1. r- s t n -c it ’ic data
appears to  be almost  end less .  A l though  much er:p)aBIs is p laced  on :a- i -~ mstertals
or new c o n d i t io n s  ~ f’ u sage , there still ar -pear to be major gaps in . data 1.0 1 n  \ I.. us
material and environmental systems . A p arti al ~nd random l i s t in g  of ’ c x l  r t - s s t d
desires for specific data , by a l loy  or material , is as follows (rec -gn.1c1n: ~ that
some of these data already exist): effect s of t n-n:pn r .:tun ’e , oxygen cor. cn - o t r - s t l c x . ,
hot gases , dt’v o i c i p e~t cml’, corrodent ve lo city (if a f lu l d ’n , g a l v an i c  ocup li: ~a va r ie t y of c o x r d i t  Io,:s, crevices , variat ions in c o t  ~- t e n : t  cor: ;’osit i - n , I -c u a~t t  Cx’ ,
soft  water , t a p  wa t  er , d i s t  t i l e d  wate r , l e n n l r n - r :  11 zed wa te r , sa l t  t’o~- , von-I no h ur t—
dities; ~ t r n ’SS  corrosion behavior , threshold atr ’ess l e v e l s , c r’u -~ !-ropagatlonx ; cherr.ir—
t r y  o x ’ cc-rr c st on  react ions under var ious  c o n d i t i o n s ;  1 y l : o g c x  .-r t x - I t t  I ot t-n t 1:aOE1’dI
behavior of various steels umplated and plated w Ith n l u n l r : n xn and c h r c n ~t -; t’o : t n r n ’r
cor n ‘slon arid Its pr event lox ; e f f e c t s  of long t i r:s- d c x  ..

~ e , especially of r .la~ Ideta i led  protect ion schemes and their applioiml’tlt l y a n d perfornance; ,~o tn - t :- l x  Is
and protection for dissimilar metals under’ :tn:! ‘ . a n t  d y n a m i c  e x p o~-~ t n - c - r c .. Itt c’nr- ;
N;~T~’ dvployrnn’:.t envl:’cnrxents and the ir’ .- ffect r e q u i p m e n t - ( a i r’ , sn - a , l a rd ) ;  NATO
QU .~ l i f t  ca t  t o r n  t e s t  da ’ r on ne~ h : n r n t w u  0 ; t t c • , n ’ ‘

The eng ine manu f ac t  u rers  p ar t  1 cu l a x  y do- i n’ . l I t  :1 o n  a w i d e  n : :  ~~i - c i t  p
and exros ur’e ec ’r .d i t l  ~:s  ard snn ~~~ea~ , “ c c m ; - o t ~~- :- — ’ \-~~t’ handbook ”  (d~~t c  t : t o k ’

a t :  - ‘e noet  o f them have ocn~ u t n ’ r s  and c o u ld  8cCe:’~ & cn  :t :- :  I s~ u r c e .  ?ix ’1lax’l ~
t ie eQuips:ent marxu f ac t  un ’ers have a w i de  ran t’ r of r equi  r or ant  in , w t I. .- .- t a en: p1: ’:: is
on electronic equipment .

All Information shc::ld tn- :~u 5n: t  l t a t i v n -  ax -d cpcclf ic as osr -ibl e . II lr ~~—
trative of this emphasis  was  a su ~ .gc at  l o x :  I t a t  a ~ ,-~~io :  I’ d ot  a oh~~t t  he p o l l 1  sI
each g iv ing  d e t a i l s  of ’ a p r - I  t c r , l a n -  a p p l i c a t  t : n , : - o l t - c t  ion scheme , se r v ice  ~~~ - n - l e n t e n
w i t h  it , remedial  rreasur es and their s:mccer~ a r t  e the r relevant Ltn ’tallt ,

.~~~~ Information Transfer iy  ~‘e:rsctbei’ than fut Ltcnn t Icn ~

Concerning refer ra l  to i n dI v 1 d u a l~~2j rts or ~~~~~~j s ror a sj ee c r ~~~~i x - s e .

Almost without  exception , t h i s  approach , if availab le , was ronsli~ered thebest for an earliest answer tc- a pr - ac t te : • l ; :~ - I - l . -nn . As an a i d  t c  t h i s  approach ,
there is a desire fut’ & dti ’nctot’y of co r ro s ion :  ex t frt s — a “Wh o ’s Who ” of corrosion ,
so to speak — t hat w o n - I d  inc lude  each 1r.dIv id ~ o I ’ :- a i t c ia l t i e s .  Ob v i o u s ly ,  t h i s
would be a d i f f i c u l t  and t ’ nne —c onsu min g t a sk . It would also be a sensitive one ,
i n n  t he  sense that  u n lea rn  an extensive and 1ntenst~ o o n e st  l en -p a l  re survey were n a l e ,
there  would  be a gc’cd pr~ i - r - i l i t y  of o re rloo~ lug ~ 1 1 , 1 t1e  experts  ( t c  t h e I r  ev iden t
and jus t i f i ab l e  c I I s i - ’ . asure and resentment- ’ ~n - i a p s a i t t l i t y  of inc l t.c’l :ng x a a r g i n a l l y
qualified ~on~ ult not a , b o t h  s i t uat i ont .  he l r ’g  to the  de t r iment -  of  t ile u s e fu l n e s s
of the  dire ct n’y .

Co rc er n in g  s t a t e — o f — a r t  r ” -~~~r t r n  & c r i ti c a l  rev’ ~~~~~~~~~~~~~~~~~~~~~

Reactions were m i x e d ; t h e i r  value appears  to I n - xn~: : t - ~I n n a l .

I r t e rr . a t i c r  al or other  groups ci ’ e xp e r t s  ~o- .1t be need ed for  t h i s  1-urpose,

A GARD x-erves t 1 I - n e  t - .t :‘1nr,ar~ ly t lx - -n .g b sp o n s o r  I x p ’ symposia.

C o n ct r r r i rj .  ~ ut l i c at i o n s  fpr “cur  ent  awn r cx:t’53 ” ,

There was in terest  in t h i s , if a good mech~ n1:r’ - could be establisi.n t . 

~~~-~~~~~~~~~~~~~~~~~~~~~~ ——— -~~~~~~~~~~~~~~ -- -—- -- ~.
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Re ference was made to the manner  in which ICAF performs this  function for
fatigue.

“Awareness” should include new theory and current investigations, In addition
• to  “a le r t s” on new corrosion data and developments.

Concerning critique and evaluation of published articles, dat~ ., etc.

Interest was expressed but implementation was considered doubtful.

Concerning a source for limited laboratory work.

Those who commented on this favored such an arrangement, as a method to
resolve issues quickly. In some cases , it was considered that resolution of conflicts
was the responsibility of government or other cfficial sources.

ConcerrmlrE bibliographies and searches.

Although there was some feeling that assistance was not necessary here, H
the predominant sense was a desire for’ them in one form or another , e.g. in abstracts ,
newsletters , computer print—outs on request. The latter was the most favored , parti-
cularly with the help of a knowledgeable librarian. A more elaborate system would
enat-le cne to specify the environment arid operating parameters and receive a response
regardlr.g the material to be used , applicable test data, and a related bibliography.
One disadvantage is the difficulty in obtaining cited references especially when
an existing problem does not allow adequate time . In that case, expert consultants
may be the only practical approach. For research , bibliographies and search assists
are very useful, of course.

Concerning special educational meetings.

Such specialized educational meetings are considered desirable but should
be carefully planned , with orientation toward specific and detailed discussion of
Identified “real world” problems, am objective too often lacking in the past. Such
carefully designed meetings should be broadly advertised and an effort made to have
a proper discussion audience or working group. A workshop to familiarize researchern
with major, practical corrosion problems would be useful.

Concerning dictionaries, glossaries, etc.

There appears to be a need for mutual understanding of corrosion terms,
which w11! increase as exchange of informat ion increases. Terms sometimes vary
from country to country . Nevertheless , it is not clear that additional dictionaries
or glossar ies are needed beyond those currently in preparation or already available. - 

-

The AGARD multi—lingual dictionary Is helpful and a corrosion dictionary is being
prepared in Norway . In addition , ISO and AECMA partially cover corrosion terms
in their publications.

Concerning a central information source per se.

A massive , monolithic internationa]. Corrosion Information Center was not
considered logical. However , national centers, some of which do exist, (see Appendix
A), and possibly certain multi—national centers (e.g. EEC), should be very useful,
particularly if their functions could be expanded to cover more or all of the needs
discussed above, and have an adequate technical staff to provide the necessary services.
Although a very broad international center per se is not in order, there is a wide
spread desire for some type of international central coordinating group to serve
as a clearing house and a focal poimt for various inputs , special discussions , planning
(especially looking into future needs), continuity of effort, cumulative acquisition
of data, development of distribution lists and mechanisms , organizing of specific
work shops and meetings , development of standard reporting formats, collection and
collation of particular pertinent data (e.g. data on military equipment , costs and
trade—off’s for optimal preventive or corrective action), providing credibility and
objectivity, and other functions requiring a broad , stable , specific aerospace corrosion
group. An international coordinating group of this description does not now exist,
except embryonically In the form of the SMP Corrosion Sub—Committee.

AGARD could well serve these functions. However, recognizing the limited - -

resources ~t AGARD and the fact that some of’ these continuing, operatIng functionsare not normally considered to be within the scope of AGARD , the possibility exists - -

of building on a current group, or forming a joint working relation between AGARD
and an external group. For the latter, several possibilities were suggested , the
most prominent being the European Federation of Corrosion , the German group DECHEMA ,
and the U.S. National Association of Corrosion Engineers. Further Investigation
of’ these sources and their interest was recommended. 

- -
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‘
~~~

Th. above tn t -c rest  ten especial ly  ev id em it  tot’ uleis nse’ tei~n1t f l ed  mat e t ’t a l s .
The engine  and equipment  engineer s are parti cu larl y in ter est -rd  Still , le n  li e n ’ .‘t t t t ’ys ’ t ’y
of equipment , electronic equipment warrants ~peclal ~t-t-vntion ,

Recommen dat ion:  ~ee below under “Central tnt’ormat ton Sources ” ,

“. I. ” ~taI e—of—art repo rts , crit ica l revt ewe , assessment- c , ev iu lua t l c ’e i  of publ ished
art id es , and similar puhuioat l n n x x r ’ arc xit ~t deemed I n n  be ot’ ma,lor Imntem’cst.

“, t.~’ Curr ent Aware~ ecse New sletter s , short m i ’t - t n x l e a  and ou nce ’ p u b l I c at i o n s
in tenienl t - o alert the nestler ix ’ new anti promising stn ’vn ’I~~pThi’flt~ are of
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interest if capably prepared , but are considered d i f f i c u l t  to achieve
satisfactorily.

Recommendation: Since ICAF performs an analogous function for
fatigue , the Structures and Material Panel should review TCAF
activity and then decide it further useful action relative to
corrosion should be initiated .

5.3,7 Dictionaries, glossaries. etc. There is a need for standardization of terms
for reliable international exchange of information ,

In general , it was considered that enough publications ~re availableto serve this purpose , including the AGARD multi—lin gual dictionary and ISO and
AECMA documents, Also , it is understood that a corrosion dictionary is be ing prepared
in Norway ,

5.11 InformatIon services other than publications

5,14,1 Consultants , There Is full agreement that referral of a problem to a
specialist group or person, when available , is the quickest  and
probably most e f fec t ive  way to solve an urgent problem.

A ~~~~~ Who In Corrosion” directory of’ specialists was considered to
be useful but potentially misleading In some respects and , therefore, aroused no
great enthusiasm.

5,11.2 Bibliographies and Searches, There is a fairly strong interest in
obtaining assistance for these, particularly In the form of computer
print—outs.

Resesrch workc~’s especially are inte:’ested in this topic. A long—range
goal could be to work toward a system that would enable one to specify  operating
environment and material and structure parameters and receive a computer response
providIng i’ecommendations for specific p’rotee-tion procedures , wit-h accompanying
test data , bibliography , etc.

Reconimendatlons: (1) Investigate the Euronet mini—computer system
now in development .

(2)  Solicit advice and assistance from the AGARD
Technical Information Panel. ‘

5,14,3 Educational Meetings. Symposia such as those already sponsored by the
Structures and Material Panel have been very useful and should be
encouraged. More emphasis should be placed on orienting these symposia
toward “real world” problems, with a proper mix In the audience —or as
a workshop— to produce useful, pragmatic discussion. - -

~

5.5 Central Information Sources. No single, mass ive , all—embracing, International
corrosion center was deemed either practical or desirable , but national or
regional (such as EEC) centers should be encouraged , with adequate staffing
to provide services of the type discussed above ; e.g. searches ,
newsletters , data compilations , possibly some major publications such
as manuals,

Although no International monolithic corrosion center was desired , there
Is a strong desire for an international coordinating body , specifically for aerospace
corrosion , to serve as a focal point for national and regional centers , for interna-
tional discussion and long range planning , etc. No group in this sense exists cur-
rently.

Recommendation: The present SMP Committee serve this coordinating
function temporarily and explore the possitnility of some other
extant group expanding to assume tine responsibility.

Groups mentioned as possibilities include the European Federation of
Corros ion , the German DECLIEMA group , and the U.S. National Association
of’ Corrosion Engineers.

- - 
-
~~~~~~~~~~~~~~~~~
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5.6 Other recommendations

5.6.1 The Structures & Materials Panel should consider organizing a workshopon technical problems in oorrosion as an input and guide for researchand development laboratories.

Some of these laboratories stated that they have diffi culty in Identifyingthe most Important problems to investigate, They seek better contact with usersand other Information sources.

5.6.2 The Structures and Materials Panel should prepare a specif ic  list orindex of its reports one corrosion and give It very wide dis t r ibut ion.
Several brief checks indicated that many interested and concerned aerospaceact iv i t ies  are not aware of and do not receive these reports , For th is  special —purp ose , the standard national  d i s t r ibu t ion  system Is not adequate .

4 -

- - a  -‘
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A PPENDI X A

INSTITUTIONAL SOURCES 01” CORRO SION INFOR MAT iON I 

-

It Is beyond the scope of this report to even attempt to l i s t  all i n s t i t u t i ona l
an d organizat i ,onal corx’osicn information sources in the NATO countries. This would
be a majo r task  In Itself’  as reflected In those few national directories that do
exi st , l i s ted  in a p p e n d i x  B. For example , most universities have been ommitted ,
since their work Is mainly research and so extensive as to be imprac t i c a l  to inc lude
in this brief report. The following lIsting is based primarily on the selection
made by representatives of each country , with the attendant details furnished by
them , in some cases amplified by other sources. Accordingly , there are variations
i’~ the degree of coverage within a country and in the  na tu re  of the desc r ip t ive
details. Any major omission is greatly regretted . tinder the heading “Description ”,
genera l ly  only those f u nct i o n s  related to corrosion are Indicated . The countries
are listed alphabetically; there is no significance to the order in which the sources
are listed .

BELGIUM

CEBELCOR

Centre Belge d’Etude de la Corrosion
Avenue Paul Heger , Grille 2
11—1050 Bruxelles

Phone 02/ 6149,63,96 Telex 23069 UNILlB—~Director: Prof, IDr . M, Pourbaix
Description: CEBELCOR is an international non—profit research center devoted

to corrosion research (both fundamental and applied ), technical studies to resolve
practical i-trot-leans, consultation to Industry end others, organization of educational
courses and meetings , and rnuhlicat ioex of scientific and technical document s and
periodicals. Among its publications and documents of which It is either editor
or contributor are the following : Corrosion Science , Corrosion Week , and Atlas d’Equl-
libres Electrochimlques. It also maintains CEFA (Comuxislo,- des Etudes Fondaneentales
et Appl icat ions ) w h i c h  is open to annual  membersh ip ,  an d c u r r e n t l y  serves as Head-
quarters for the European Federation of Corrosion described tetow.

EURO PEAN FEDERATION OF CORROSION

Current Headquarters are at CEBELCOR , above .
Other offices are in France and Germany , which see.

Description : The Federation is a voluntary association of Euro’pean countries
to promote ccoperation between non—profit—making scientific and technical societies ,
for the general advancement of research in the fields of corrosion and material
protection. Much of its orientation is toward the chemical industry . It operates
under a rotating chairmanship and Executive Committee and , to achieve Its objectives ,
establishes other committees , working parties, etc. to survey and report on specific
problems or areas within the corrosion and material protection fields. Among ot hers ,
three such groups are the Science Advisory Committee , the Working rarty on Corrosion
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Education , and the Committee on Information and Documentation. “Secretariats ”
and the focal points for these groups may exist in various countries. General Assem-
blies are held triennially in d i f ferent  countries around the world.

The Federation sponsors International congresses that include countries outside
Europe. It also issues a number of special publications , prepared under the aegis
of the above and other groups. These include:

— A “Corro sion Education Manual” for the use of both teachers and students
containing , among other educational aids , an extensive inventory of sources
of information and advisory services.

— An “Introduction to Corrosion Prevention and Control f or Engineers ” ,
corresponding to an extensive lecture course by Prof. Dr. Oellings at
Twente Technical University in the Netherlands. —

— A “Manua l of’ Corrosion Experiments” (in preparation) to supplement
knowledge of corrosion processes and protection.

— A film on “Corrosion Prevention by Design” in five parts , covering:
Introduction , Design , Mater ials , Coatings , Environmen t & Conditions
(available in an English version) . —

— A guide on “Retrieval of Corrosion Information” (in preparation ) covering
terminology and techniques , information sources and services and recommendations
to users.

CANADA

NATIONAL RESEARCH COUN CIL OF CANADA

Montreal Road
Ottawa , Ontario , K1A 0R6

a. Canada Institute for Sclentifto and Technical Information

Comtact: Mr. P. Wolters Phone: (613) 993—9128
Description : Bibliographic services employing computer retrieval , such

as Canadian Selective Dissemination of Information Service (CAN/SDI) and Canadian
On—Line Enquiry System (CAN/OLE).

b. Chemistry Division , Metallic Corrosion Section
Contac t: Dr. N. 3. Graham Phone: (613) 993—25 18
Description : Research on corrosion phenomena and consultation services.

c. Nat ional  Aeronautical Establishment , Structures and Materials Laboratory
Contact: Mr. 3. N. Trenouth Phone: (613) 993—92011
Description : Research in turbine materials corrosion and coatings. Consul-

tation and testing services.

d. Technical Information Services
Contact: Mr. 3. Chander Phone (613) 993—1753
Description: Industry—government liaison and technical information on

corrosion and related problems.

CANADA CENTRE FOR MINERALS AND ENERGY TECHNOLOGY (CANTIET)

a. Physical Metallurgy Research Laboratories
568 Booth Street ,
Ottawa , Ontario

Contact : Dr. 0. .7. Biefer Phone (613) 593—7087
Description : Research on corrosion in metals and environmental cracking

and hydrogen damage In steel. Advice and assistance to industry and government.

b. Mineral Sciences Laboratory
552 Boot h Street
Ottawa , Ontario

Contact: Dr. 0, H, Hoey Phone : (613) 996~ ll368
Descript ion : Studies and assistance in erosIon and corrosion ire the metal—

lurgical industries and evaluation of control techniques. 



DEPARTMENT OF NATIONAL DEFENCE

a. Defence Research Establishment Paci f ic
Victoria , British Columbia
Contact :  Mr. R . D. Barer Phone (60 11) 388—2295

Defence Research Establishment A t l a n t i c
Ha l i fax , Nova Scotia
Contact: Dr. R. Brown Phone (902 )  1126— 5365

Descript ion: Provides support and consulting to the Canadian Forces and
performs corrosion research ore materials , protection , detection , analysis of f a i lu res
and related corrosion phenomena.

b. Naval Engineering Test Establishment
161 Rue Wanklyn
Lasalle , Quebec

Contact:  Commanding Of f ice r  Phone (5111) 366—11310
Description : Mechanical inspection , chemical ana lysi s , corrosion tes t ing

of materials and military equipment components.

NATIONAL ASSOCIATION OP CORROSION ENG ~~ RS, cANA DIAN REG ION 
•

Corrosion Service Cc , Ltd.
10 Price Street
Toran to, Ontario M11W 1Z6

Contact:  Director D . C. Downing (1116) 964—22 30
Description : See under United States, National Association of Corrosion

Engineers

FRANCE

— C. E .A. T.

Centre d’Essals Aeronautique de Toulouse
23, Avenue Andre—Ouillaumet
31056 Toulouse Cedex

Phone: (61)~ I$8~80~l4O
Hea d , Mater ials Laboratory : M . Deviller
Descr iption : Government laboratory responsible for ground tests of aircraft

equipment and materials. Provides expertise and studies on related corrosion.

C • E • Pr

Cen tre d’Eeeaie des Propulseure
• Sacla y

911106 Orsay

Phone: 9111—81—50
Hea d , Materia ls Laboratory: N . Dore
Description : Government laboratory responsible for ground tests of propulsion

equipment and materials .  Provides expertise and s tudies  on related corrosion .

O.N.E.R.A.

Office Nationa l d’Etudea et de Reche rches Aero spatiales
29, Avenue de la Division Leclerc
92320 Chatillon S/Bagneuz

Phone: 657— 11—60 - -

Director of Materia ls: M. El Gammal
Description: Performs basic and epplied research on aerospace materials and

anti—corrosion treatments and coatings . Provides expertise and advice on corrosion.

a _ _  _ _  _  
_ _ _ _ __
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S.N.I,A .S.

Societe Nationale In du st r i e l l e  Aerosp st iale
Laboratoire Centra l
12, Rue Pasteur
92153 Suresne s

Phone : 772—ll-~~
Chief of Laboratory : N, Hilaire
Descript ion : Conducts s tud ie s  on a i r f r a m e  materials , particularly eorro~;lonstudies in the laboratory and In hostile outdoor exposure.

SNECMA - - -

Societe Nat lonale  d ’Etude  et ~e C o nst r u c t i o n  de~ Moteuc ’s d ’  A v i at i o n
Division Metallurgic—Resistance
Route Nationale 7 (B.P. no. 81)
91003 Fvry Cedex

Phone: 078—92—60
Chi ef of’ Division : N . Pr ’u : et au d
Description : studies on propulsion materials, particularly stud es and advice

on corrosion at elevated temperatu:~es.

CEFRAC OR

Centre Franca is ~~Etude de la Corrosion
28, Rue Saint—Dominique
7~ 0O7 Paris

Phone : 705—10—73
Director: N. Cabrillac
Description : Documentation , information and studies ore corrosion (not limited

to aerospace) and distribution of’ related “documentary leaflets”, Organizes specialist
meetings on corrosion and Issues a publication called “Corrosion ”.

C.R.E.O.

Centre de Recherches et d ’Etudes  Oceanogr aphi .~ues 
- 

-

73—77 rue de Sevres - 
-

~
92100 Bou logne—sur— Seine

Phone: 60I4~91~ 51Director : M. Romanovsky
Description : Studies and consultation on corrosion in a rearine environment.

SPECIAL INFORMATION SC~URCES

— Centre ~~ Information du Chrome Dur , 28 rue Sain t—Domini q e , Fa n ;
— Centre d’ Information du Culvre , Laitor.s, Alliages, 67 , Blvd . Berthier , Paris
— Centre d’ Information du Plomb , 1 Blvd. de Vaugirard , Paris
— Centre Technique de 1’ Aluminium , 87 , Blvd. de Grenelle , Paris
— Centre Technique du Zinc , 34 ru e Collange , 92—Levallols
— International Nickel France , 49 bis, Av , iloche, Paris
— Service de Documentation du Centre- National de Recherches Sclentiflques , 13, Qual

Anatole France, Par is

EUROPEAN FEDERATION OF CORROSION

Federation Europeenne de la Corros ion
Scretariat General — Bureau de Paris

Societe de Chimie Indust r iel le
80, Rou te de St. — Cloud
92 — Ruell — Malmalson
For descr ip t ion , see under “Belgium ”. Headquarters are current ly at CEBELCOR , Belgium .
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0 FR VA NY

DECHEMA

Deutsche (Iesellschrift fur  ct~t~r e - t s c h t - s  ~~~~~~~~~~~~~~~
r~~ tfach 97Cl~~r— : Frankfurt (Main) ~?

~ U/7r 41 Telex: 41? ~‘eO dehma~1
Contact: Prof. F. HelL or Pro!’. A. Rahive ]
De s c r i p t i on :  Provides  infor mei t io i i  and (- :-n su l t : ,t - IO n  on n-nt~ r I a 1 s  ii~~t~~ly outside

the aerospace f i e l d , oriented pe ’in-ai~ ly toward the chcn:t’;d 1;d~~ t x- ~ , ~;t - et’~ product :-~

~~~ ~‘U e’ : non—aerospace ir du st r1e~- . rub l i shes  a ~o~ ve-~ 1 t-; - t loose—leaf collect i~-~-
(now tr~ 10 volumes)  01’ data  oi~ t h t  behavior  of m e t a l l i c  i - ; a t ’ - i 1 a ’~ I t .  d ! ff er e r ,t  e r v i r o r i —
ments, entitled “PECI!FMA—Wet’k:’tct’f’—Tabelle”.

FL?ROFAISCHE F~~DERAT ION KO RF~OS1~ ’N

Generalsekretarlat  F rankfur t
D— 6 Frankfur t  (Ma in )  97
Dechemahau s , The edc ’r— Heuss —A ll e e  _

,j
~_

For descr ip t ion , see und~ :’ “~~~ 1~ - h : ~”~ L~cad qua to r~ — : - e -  c u rr e n t ly  at CEBEI COR ,Bel~~tum .

SP F CIA L INF CRM AT I ON &‘UFCES

— Aluminium — Zentrale e.V. , 0—11 0u’ se ’ l I l ’rt ’ , .‘~~~-:e-: bc1’z--t i ’ , ~ O
— Bleiher s tung e .V . ,  0— 4 Dusseldoe ’t ’, Fc- s t fa ch  ~ TOt’
— Bunue sans ta lt  fur  Material  p ru fun C ,  ~- —1 Fe r l in  45 , Cn t e r  d t r  J-~1 t - e~n 87
— Deutches K u p f e r — l n s t l t u t , 0— 1 Be:’lin L’ , t x . e s ~ te eks t - r , 9~’
— In te rnat ~ c’nal ‘~i I~kel Deu t s c h l a n d  C~w t F , r — ~. L’usseldorf I , Fr o ut  :~;~
— Vere in Deutacher  E i senhu t t en leu te  VN h , _ 11 r u r - ~ l;k-~-~’ ~~, Dre l te  ~tr ’ . ~7— ?errr ~ le fur Guss erw end .~r.~ , D— ’ “tesseir l c’rf, 1:-~;ne ’,’~;t 1 , ~l
— Max Plan ek I n st i tu t  fur  F i s en fo r sehung , t~ ~~~ l~ic r r , M ax Pl ate ck ~‘t r. I
— Max Fianck In st i t u t  fur  M e t a l l f o r s c h u n ~~, 7 ~ t u t t ~~r r t  1 , ~eesti- , 75
— Technlscher t~eterwnchungsve:’ein Bayerti e.V, • ~ rei nohen ~j , Kalse:’str. 14
— Technischer L’ebe rwao : ~verein Ease::, e .V , , ~

- Psce- n , ~t euh e n st r , 3

(IRFF CE

NATIONAL TEC H N I C A L  I’NIVFR~ ITY OF ATI~EN ~

Laborat ,r~ of Physi cal Chemistry and p;-: lttd i l e c t - r - ~’hei- ~~ t ~Pat 1~~Ion Street
Athens

Contact: Prof. Theodore Sk o u l U

_____

ISTITUTO RICFRCHE DREDA

— Direction and Milan laborat~-r ’c’~ :

1 Pt~lano , Italy

— Sari l abora to r i e s :
via  F. Pc Blasic’
7012 3 B a r i / ’ er. n I n du s t r i a l e , I t a l y

Pbone M i la r o  f4 3~~~n ’~~~~~~’reiex~~~~~~ “ ) OC i.
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Is

General Ptr’e - c t  o r ’: rof. : - ~~
- 
• Car lo  Trit-uro

Description : Research , failur e- ar,aly~;is , consultati on , selection and testing
01’ mater Ials and corrosion F t e -:~ h r. sy~etems . £reparatt- -i or ’ otate—o f’—art r’eport~~.lenal and t r a it .  tn t- C o - ~. t -~~t ~- c: ~-L ec lal top tc~

h’ TTTt~TC R I CE RCH F “0. ~‘i~NlF~ A N l ”

Via Fauser , 11 
- -

2 8100 — NOVARA — Italy

Phone 03~ l — ~‘~7Cl Telex: 31679 per 1rt~ tutc Donegani - 
-

Head of Corrosion and E l e c t r o c h e m i s t r y  0 -ur ~ :nont : Prof. Ciuseppe FATTA .
Description : Fr ev i o e ; cet su l t a tl o n  o:~ l rc-r~d r ange of corrosion problems ~!t~service’s r. nor r~e~~t :-~.c tive test log ard fai It.r’e snrr l~ ~- Is. Performs re~ eax ’eh on several

aspects of c~. z’:’~ st-cr and corrc-slo: cont t’; I . f-n request can organize cort’os ton courses.
Is St t t I t ;  u~- a data bank !‘:‘-n ~ t’ V r  t - ~ i I t housands of int e rn a l  repor t s,

CFNTY ~C SP F R I M E N T A L F  MF TAL ~~L~~~ IC O S .p .A .

Via dl Castel Rornano
00129 Roma
P.O. Box l~~74 7

~h c -  ‘ :  (06) 611951 Telex: (~‘l73 CSM Roma
Chief  of Co r ro s lo . ept : Dr. Roberto Brur O
r es c ript io r : : CSM is an in t o p e  rd ent  company dea l ing  w i t h  research & development

— r ~ r t , e’ in d u s t r y . It  f c - c u s t~s on new electrolytic ~rc--oesses , metallic coat ings
ard other problems rel:ett t o  s teel  s t ructures  for marine , chemical and nuclear
a - i ~~c~~tIonz3 . Tests inc~ u~ e exposure at land and marine s t a t i o n s  for exposure t o
sa~ t — w at e r  a t t ack  and I r  hI~ t - -—~ rcss ui’e and high  temperature equipment.

ISTXTUT C ~F E F I M EN TALE dei META l-LI IE G 1IE RI  ( I , S . M , L.l

Via fl, ~auser , 11
C.P. 129
I— 28l00—Novara

Phone : ~32l—28 701 
r

Director : Prof. Franco Cattc
Descr ip t i on : Frovides research , tec h n i c a l  as si st a n c e  and t e s t ing ,  and serves

bi tt aluminum producers sru users, Provides consult ation and specIal services such
as training. In particular provides consultattc-r- ard performs research on corrosion
problems and sp ecial  services such as t r a i n i n g .

CENT RC di STUDI CORFOSI CNE “A. DACCO ” 
-

Universita degli Studi di Ferx ’ara
Via L. Borsarl , 11f
1—1111100 Ferrara

Phone : ( 0 5 3 2 )  2503 11; (0532) 335i~Director: Prof. Giordano Trabanelli
Pescript ton: Members teach graduate and postgraduate courses on physical metal-

lurgy , corrosion and prevent ion. The Center performs research main ly  on corr os io r
preventIon b~ ir .h lt itor s. Other f ields of int erest are some aspects of localized
corrosion and corrosion In industrial plant-s . - -

I NIVE RSITA di MILAN O

Is t t tuto  di Elettrochimica e Metallurgia
I.a box’atonio di Corroalone e Frote sicene dcl  Netalli
Via C. Venezian , ~‘l
20 133 M I ] anc , I ta ly

Phone : (02) 2 3 6 Ol t .~(02)  29686~
General Dlr ectcr :  Pro f .  Francesco ‘ azza

-: - -
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



--

- c - s c : -  I p ii on: Per forms resea: ’ch on l ost! ced c - rr~- s - of  v an t o  us rue t a is , hyd r-o~it-n
da m a g e  o : I oiler t u t - e - s  , a~ 1 s u rfa c e oxide Ci ] rus • t n t - f -  r i - s on— l i n e su:’ve Ill
a~- _e~ ,- st ~~r’r -is 1 -n . Provtde’s consultant work for intust -v a~ ei t nt ] to ct  r i v a l  n
t t -Ot ~~ Ic .t Ot’ t a i - . t - a1 I ‘ i I ~~ an- 1 0 t’fors e~tuca~ I oral I r a t  t . t:-g in  I h’ un vors tiy •

THE NF T I t F RIANPS

FOUNDATION NFTHFr~IA N: ¼’(H~ t tON cF~~~R F N ~~~)

Secretariat : ~choemakerstrs t ‘)~~

t~-sthu~ ,‘C~~,
Dei ft

Pes~- : - t p t  Ic-n : The Foundat I on N \ ’ , n w h i  oh •~C i nst  I at ions are represented ,
has as i t s  ot j  e~’ t I vt  c ort -os I or pre~ i t  I on i i  general and part t~ ul Sri y of ’  metals.
It coordinate s related act lvi t tes of so~ it  I n s , c o m m i t te e - s icr ! o t h e r  organi zat ions ;

inc 1 t os c c- i  l ahe ra t  to: sm -r t the : ; promotes ( h u t  d on s  t~~~t 0 ~i i u u o  t ) Las ! c and applied
corres tort research ~t I 5 S e P 1 1 ~~ t t  t S  lnforrut t ton ; urtl m a t  r t  a t r :~ contact  w i t ! :  foreIgn
lr~~t It u t  ions. Tt cu r r e n t l y  has four  semi—perm anent  woi’i~ t :c g groups c o v t ’c - t r (  s t ress
co r ro s lo r : , ma r ine  m a t o r t a l s  :‘eseaz’ch , e l t - ,’t r o c h em l c al methods 0!’ m e a s u r e m ent , and
corrostor

?~AT TCNAL AERO SPACE LAB~ThA’l’OHi (N t i S )

Anthony Fokkerweg ‘ ,
Amsterdam

Phone- : ( C _ ’O) 5113113 Telex:  1l1l~C on t a c t :  Dr . Herr !  P . van I ceu w er .
Descr ipt  ton :  Fr ov t d e ~ ~~~v t c t  and conduc t s I-as! c and app l ied  research on maj i-r

a t  c-~ space aspects 1’ - c::  os I o n .

OT1~ER A D V I S O R Y  IN ST ’~~~

— Industrial O:’~ tnts: tion TNC , ~
‘
~‘hoemakerstraat t ’ ~ ro stb us 2 ] ’ , P ei f t

— ~ether1ands ~c- ’t et y of Consult Ino -no ’ ’ - --ot-s , avaat raat 44 , The Hague
— ~‘co let y of Consult tn~ ~Ther: ot , Ruysciael las:: ‘~~, I t u l  t er t e h ie 

- 
-

— foc iety for f - t - : ’f ac t ’ Treatment c-f M~ t a la  • ~Soc-~ t dijkse Weg L’4~- ’ , Dl ltt-o ~ c-n
— I c -un da t  Ion N e l l i e - c l  i , U  Steel Centre , .‘ce h:trir:rs Verm~ erstrarct 9, Am ste rdam
— Feth erlands  Sta in les s  f t  eel Fc’uicdatic’n , Eon n~~ir  e~i : - a c~:t 12 , The Hague
— Instlt ut lot ton Anodi .- 1n~~, ~10t-st  di j kse Weg 2 46A , Itt I t  hov~ ri
— Inst tInt ton for Effic It-n t : i r n -  P l a t i n g , Wels st’rt’ruchst t -~~a t  115 , The Fa~ ue

FOFWAI ( Inc  luding , in part • ot I-er Scandiavi an  act i v i t  ies l  - - -

THE CORRO8IO ’~ CE\ TiS~ (SINTEF )

7034 Trondhe!rt —

Phone: (075) 911C’CO
Contact: Dr. Eng. F. Bardal
Description : The Centre represents all the cccr’rosior ~.rou;-s at- the Norwegian

I n s t i t u t e  of Technology . The scc-~’.- of the work is long t Int - s tudies  and i ndus t r i a l  —

p rej e o t o  on corrosion and surface treatment , covt-rtn~ many ~llo~ s of int erest to
the arecapace indus t ry . Majer current  emphasis is on offshore- problems such as
ca thod ic  t - t - : - t c ’c t - ton , ga lvanic  ‘or ’rosic ’ n , st ress corc’esic’n c r a ck i n g  and corrosion
f at I gu e .

CENTRAL INSl l TL~ ’E FOP t N 0Ui ~’rH t A t  }WSE ARCII

Porakningsveten 1
Oslo 3

Phone : (0~~ 695 ~8o
Contact: Dr . I. Kvernea or Siv.Fng.E, Risberg
Description : The I n s t i t u t e  performs reeearch on Industri al rroi e- e’ts, Ir the

corros ion field , major a c t i v i t y  Ire on Nh o tM corrosion and higher temperature oxldat !c’n —

in powerplante.
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DFT I~CR~ K~ VER ITA S

F . ’. Box 300
1322 H~ v ik

! ! : o r . o: (02) l2-i- ~ c~
Contact : ~~

- . i-t~ - . 5 , 5 teensl:o - ! or Cand . flea~ . N.F. Askhelw
~e s  or-I t I --r : : This company i - ~-~-~ crr- .~ re-search in marine cc I- :-~~ i - i~~~~ -.: f t c  lure

ar al s i c  f c~: sIrcr’af t , shi~~: • :c::d ~-~- 1p ~ I ! } - 1 - c - i - t  , i t t  cc -rute-c t !~~r : w it h I t c  function
j r-i ~~~~~~ C t o  t I - : and !ce- r~~lr .1 Cc- : lt~~i n;l r-Ial plant s, power p l a rt s , n t 2 .

!:OP~-Fc tAr ’  A l P  FOb CiS ?-‘~~TFi I At  C CO~~~A I . I I

2007 Kjeller

Phone: (0?) 7l2’CC
Contac t :  ° t - l t .  t{. Jaquet

Description : ThIs Ic the malt: i r ~ -; ect Ic-i: , atai nt enan c e  and re ; -a ir -  wcx-~~
- t1 t L -;-

Cc: the Norwegian Air ~ c - t - c c ’ and since nc-st LI ’ t !c alt-cr-aft are fr or the U. t . , nrt ~ ~r’
re - i  tance is or. 1 .5 . Ai r i-’c:ce n : - : c c t l s e .  p

I.

TFE I FO i7?~ i-EN CF~ RESEAHCH ESI 1 151 i N ~

P.O. Box 35
2 2 0 7  Kje l le r  2
Phone: (02) 7l2t- (0
- o n t a c t :  Res. Chemist ~~. F. Penrlksen ard Res, Chemist T. Valand
~e- sc r Ip t 1o n:  Perform s c o r r o s i o n  research In cc -nr : t -c t~~o-:. ~:I I t: s~~1i tary  apç-l i ca—

t l o r s , mai nly on a luminum al’.c’y —3 In a marine envlr -r rsu--r:t .

TUP Sf1? FFSF~ ItCP 1~~f-TITt~~T 
(~~ NCR~~~~

Main ‘~f~’toe: N— 703i Trondheim—NTH
P r a n ch  Offise (lnol’-lo’ corrosion work): (‘.renseveier. 99, Oslo 6

Pho ne: ( 0 2 )  689280 Te1e~~: 1RO ~ E s t ’ to  r
Co n t a c t :  Cand . R e a l .  S. Bog

~cr os i o n  Laboratory : Boks 1149—Asnes , N 3 ? C l  f-arSo f~ ord

Pl c-ne : (0 33) 67171
Co n t ac t : S1V. Eng. A. H. Hansen
Descr iptIon : Performs research en all types of mac It - ccrr-:sio:- , m a t e r i a l s

protection and paint systems , prlm~trily for ships and offshore structures. las
extent’-tvc facilities for research workers , teachers and studc- :t~ • A major publication ,
a joint venture ty the Scandinavian ship research Inst itutes and the Netherlands
i” a r l t i nie n s t l t u t e , is “Sh ip  Ab s t rac ts ” . This pUh1l ~ 5 t t rt issued ten t imes a year ,
uses compu ter—processed at-strscts from apprcxit’:st~~ly 35C r e r iod icals  and reports
from all over the world. Of po ten t i a l  inter est  In  aorosr-ace , i t- includes , as regular
categories , materials , cc-:-t’cs~ on and su r f ace-  t r - e -a t r t en t s .

SWEDISH CORROSION IXST }TIiTE

Editiorial Office: Box 113037
lCC72 stockholm 143

Description: Among other activ~t1es , this Institute publishes “Corrosion Ab—
stracts” monthly, itt conjunction with t t-Le Peandiravian ~lroup for ti- c Study of Corrosion
and the European Federation of Corrosion , and with the cooperation ci’ PEC}IFMA (Germany)
and t l-.e Chemical Central As~ osla tlon (Finland).

NORDFOF SK
NORDFORSI( Box 5103 5—10243 Stockholm , Sweden
NORDFORSK , the Scandinavian Council fez’ Applied Research , is an intcr—Ncrdle

- 
- organization maintained by national technical :‘e’search councils and engineering

academies in Denmark , Finland , Iceland , Norway and Sweden . I ts  main  t a sk  Is t o
plan and organize joint cooperative projects us ing  na t iona l ly  supported R&D ac t iv i t ies .
The current speciali st fie1d~ of concentration are : technological information and
documenta tion , materials technology , environmental protection technology , social

-

1 
-
~~~~~ 
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engine ering and sciences , 1st~ coi l i’d and OOIripottCIi t t t - L h t c l .  gy, and Interecience- 
- 

-

study and contact activities .

PORT U GA L

NATIONAL LABORATORY OF E N G I N E F . H I~ G AN: - IND U STRIAL TEChNCLC\~~

Laboratory of Electrochemistry and Corrosion - -

Rua Buenos Aires , IC’
Lisbon — 2

Contact: Engineer Joao Faustino

TURKEY

M IfDLE FAST TECHNICAL UNIVERSITY

Metallurgical Engineering Dept.
0.D.T.U. Ankara

Phone: 23 71 00/2562
Contact: Prof. Pr. Mustafa Doruk
Description: Provides advice and rerfox’r c research on mech an is m s of corrosion,

polarization, stress corrosion cracking and iron alloys.

UNITED KINGDOM

ROYAL AIRCRAFT ESTABLISh MENT (RAE )

Royal Aircraft Establishment — Materials Dept
rrocurement Executive , Ministry of’ Defence
Farnborough
Hants GU111 6TD 

- 
- -

Phone : 0252 244t~l Ext 2029
Head of Materials Dept: Dr. R. J,  E. Glenny 

- 
-

Description : Government advisory and research centre for all aspects of aerospace
vehicle structural materials and related corrosion aspects.

p

NATIONAL GAS TURBINE ESTABLISHMENT (NaTE )
National Gas Turbine Establishment — Materials Dept
Procurement Executive , Ministry of Defence
Pyestock
Rants

Phone: 0252 411411 Ext 6122 - -

Head of Materials Dept : Dr. N.  0 . Cockroft
Description : Government advisory and research centre for all aspects of aerospace - -

vehicle propulsion uni t  mater ia ls  and re la te -t  corrosion aspects .

— 

NAVAL AIRCRAFT MATERIAL S LABORAT ORY (NA ML)
Naval Aircraft Materials Laboratory
Royal Naval Aircraft Yard
Fleetlands
Gosport
Ran ts P013 OAW

Phone : 0705 2235 1 Ext 44 879
Officer In Charge : Dr. K. Kent
Description : Royal Navy advisory and research centre for all aspects of naval

aircraft  material8 and related corrosion aspect s ,

NATIONAL CORROSION SERVICE

f National Corrosion Service
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National PriysIcal Laboratory
Teddington
Middlesex TW11 0L~
Phone: 01—977—3222
Director: Dr. 0. P. Rothwell
Description: Government advisory and consultation service for all aspects

of corrccsicn , to industry and government .  Conducts tests ar-c d plan s ar-rd monitors
longer—term investigations.

CORROSION AND PROTECTION CENTRE INDUSTRIAL SERVICES (CAPCIS)
Corrosion and Protection Centre —

University of Manchester Institute of’ Science and Technology
Sackville Street
Manchester M60 1QD

Phone: 061—236—3311 Ext 20114
Director: Dr. D. Geary
Description: Semi—autonomous advisory and consultation service with research

facilities for all aspects of corrosion and prevention , w ith emphasis on Industrial
aspects.

HARWELL CORROSION SERVICE

Rarwell Corrosion Service
BuildIng 393
MaterIa’s Development Division
AERE Harwell
Didcot
Oxon OXll ORA

Phone: 0235 24141 Ext 414514
Director: Dr. J. E. Antill
Description: Govern.’nent corrosion con sultat ’ on zervice; contract research

and testing facilities covering aqueous and gaseous corrosion over a range of tem-
peratures

PAINT RESEARCH ASSOCIATION

Paint Research Association
Waldegrave Road
Teddington
Middle sex TW11 8LD

Phone: Ol—277C141427
Information Contact :  Mr. D. Dasgupta
Description : Autonomous advisory and ccrsul t ing  service on all aspects of

organic protection coatings and Inorganic paints.

PULMER TEC HNI CAL SERVICES

Fulmer Research Institute
Stoke Poges
Slough
Bucks SL2 4QD

Phone: 028 162181 Ext 275
Information Cot-tact: Mr. 0. Sanderson or Dr. b~. F. DuckworthDescription : Contract research and cc-r- -r su ltancy  in corrosion prevention ; test ing —

facilities.

GROUP FOR AERONA UTI CA L RESEAR CH AND TECHNOLOGY 1i~~~~EURC?it. (GAR TEur )
P~r corrosion: Dr. Olenny

Head of Materials Dept.
Royal Aircraft Establishment
Farnborough , Rants

Description : GARTEur was organized to provide a research and technology base
for the European aeronautical industry through joint planning and execut ion  of work
and information exchange . It operates unceer ro ta t ing national chairmen through
a Counc il, Council Committee , Groups of Responsables and A c t i o n  r.rcu4 s — all of’

- _



~~‘-~~~~-w -
~~~

-
~~~~~~~

--
~~~~~

- --

t r i t e r n a t  tonal make—up. One of the Cit’ -u~~
; oP Pesponsabics deals with utructures

and mate:’ia]s (formerly stress corro slor - cracking) and currently is I e.i~ e d by Dr.
Ole nny (si ove ’ )

I N T F R N A T I O N A L  RE SEARCH P N I  ITh .VEL O PM EN 1- (‘() LTD
International Research and 1Tf~~e”rt ~~~o Ltd
F~cs sway
t’wcci: -t le upon Tyne

NE6 2YD

Phone : c - ( 3  650451
Director: Dr. 0. Arthur
Desc r ip t i on :  Aut -or .o r r r - - cu s  advi sory st’x~v I e~e n rc U L it temperature oxidation , ard

~tress corrosion crao4~ing, Facilities Include cc’ rr clon fatigue tent ln k -: and protective
coat in~ evaluat- t n t t .

BNF METALS TFC HNØI -N ~1 (‘ENTRE

Grove Labora tories
Denchworth Rd .
Wantage , Ox t’ordshlre OXl~’ 9BJ

Contac t :  Mr. H . S. Campbell
Description : The Centre Is an international organization serving the non—ferrous

metals Industry , through broadly based research and var ious  services lnc lud in L  con—
suiting to industry . It. Is involved with all aspects of corrosion relating to nor:—
ferrous metals and non—ferrous coatings on ferrous metals. It stores apprc cxitnntf- ]y
l’ ,OOO corrosion related documents. There is a “Metal Users Consultancy Service”
within the Center.

THE METALS SOCIETY

4 1 Carlton House Terrace
London SW1Y 5DB

DescrIption : While the primary ob jec t ive  of this Society Is to promote all
aspects of’ the science and technology of metals and related materials , It covers
all aspects of corrosion in its abstracting service and library. It publishes the
quarterly “British Corrosion Journal” concerning theory and practts~ In corronlon
and it~ prevention.

OTHER SOURCES COORDINATORS AND FOCAL POINT S
1. BritIsh Aerospace (BAC)

British Aerospace (aircraft Group ) p
Kingston Division
Richmond Division — -

Kings ton—on—Thames
Surrey KT2 5Q5

Phone: CI—546—77~4lContact: Mr. J. Fielding
Description : Coordinates all general fixed wing aircraft corrosion inquiries.

2. Westland Helicopters Ltd.

Yeov il
Somerset flA2O 2YB

Phone : C93~ 5222 Ext. 111
Contact:  Mr. 3, Lee
Description : Coordinates all general rotorcratt corrosion inquiries.

3. Royal Air Force (RAF)

A ir Eng . 30 (RAP)
Room 375, Old War Office Bldg.
Whitehall , London SW1 2Ft!

Phone : 0l—~’18—42 62
(oimrar’ding Officer :  Wing Cdr. B. Robson
Description : Policy making and coordinating office for RAP corrosion matters ,

major UK corrosion Inforatation sources.
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4 . Royal Navy (RN)

Naval Aircraft Materials Laboratory (NAML)
Royal Naval Aircraft Yard
Fleetlands
Gospo rt , icants P013 OAW

Pho ne: 0705 ~‘235l Ext . 44 879
Officer in Charge : Dr. K. Kent
‘esc r i p t i o n :  In addition to Its advisory function (see above), coordinates

all ri -ival aviation corrosion matters .

5. British Airways (BA)

~t ruc tur es  Dept.
British Airways (Overseas Division)
Heath row Airport
Londo r~

Phone : 01—759—5511 Ext . 2511
Co n t a c t :  Mr. R. Mi tche l l
D esc r ip t ion :  A civ i l  a v i a t i o n  organiza t ion  tha t  has accrued much theore tica l

ar.d practical corrosion expertise related to transçort aircraft.

6. ~‘uropean Federation of Corrosion , London Office

Society of Chemical Industries
14 Belgrove Sq.
London SWl

ro~ description see unde:- “Belgium ”. Headquarters are currently at CEBELCOR ,
Belgium.

~-t ’FCI A t ,  TN F ORM A’~’I0N SOURCES

— Aluminium P&der a t ion , 60 Cal thcrpe Road , Edgbaston , BIrmingham 15
— Copper Development A ss o c i a tio n  (CDA), 55 South Audley Street , London W 1
— Corrosion Advice Bureau , 9T 5 SPI , 14(~ ~s’-tersea Park Road , London S W 1
— I nst i t u t e  of t’~etal Finishing, Electrodepositors Techn SocIety , 178 Goswell

Road, London F C 1
— International Nickel Limited , Thames House , Millbank, London S W 1
— Stainless  ~tecl Development Association (SSDA), 65 Vincent Square, London S W 1 

- .

— Tin Research Institu1.e (TRI), Fraser Road , Perivale , Greenford , Middlesex
— Zinc Development Association (ZDA), 34 Berkely Square, London W 1

UNITED STATES

METALS AND CERAMIC INFORMATION CENTER (MC I C )
Battel le—Columbus Laboratories
505 KIng Ave .
Co lu mbus , Ohio 43201

Fho.-e : (614) 424—6424 Ext . 3471
E i re c t c r :  Mr. Harold Mind l i r 1
Descr ipt ion : MCIC is a Defense Dept. sponsored center covering practically

all metals , ceramic—based materials , structural composites , processes , quality contrcl
and related topics. Mechanical and design characteristics and corrosion and cc-rapati—
bI !ity  are emphasized. Data from many sources are collected and evaluated ar1d m oor—
porated in a computerized storage—retrieval—display system. The Center provides
advisory services; performs special assignments; prepares bibliographies , literature
searches , ~tste—of—art reports , databooks and handbooks ; publishes current awareness - -

perIodicals (including ore or corrosion compatibility) and a monthly newsletter
(wldtly distributed gratis).

NATIONAL TECHNICAL INFORMATION SERVICF (NTIS)
U.S. Dept . of Commerce
5285 Port Royal Rd.
Springfield , VA 22151

Phone: (703) 321—8500
Director : Mr. V. T. Knox
Descr ip t ion : The Service is a government ar -on sored , se l f—susta in ing  organization

-
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I r-nvtdI n~ a central sno:-~-s ftr the public saltS of’ Goverarment .~ aponaored re~ 1: 1  ~‘~~- ?  ~ ar id o ther ’  ana lyae ~~. Aincet  a million tit les e~ verIr :1~ ar t extreme ly wtd~ ar-rayof sub j e ct s  are n i t  file . It pt’cvldes computer search service , and sunimarl,.s :n -~• C lo .i c’i t I n r i ews lc -t  I e :‘a , r d  c r o f o r n s air igru t I c  t apes and ouniulat I V ( vol um.-sI ndexes.

NATI ON AL ASSOCIATI ON OF CORROSION EN G I NEE RS
1~~ 0 South Creek
Houston , Texas 77084

Phone : (713) 6,~~_ 8c:8OE x e c u t i ve  [t irector :  Mr. T ‘
Description : NACI- is art engIneerIr:1~ society , of international scope , devotedtc’ ;r-nnotlr: r the science and technology of corrosion contrnl . Its covern~~- Is ex-tremely 1-road , encon:passin~ all forms of corrosion , in all materials, for all I ridus—tries , In a variety of’ environ m ents (the common cries su1-h a~ marine and atmosi4wricas well as special un ique nun -.). Theories , measurement techni ques , econcni 1~ s andn t i i - i -  aspec ts  are In c l u d e d . it a data bank exceeds 10O ,~ O(’ I-ages of’ printed Inforn~it inn:in the form of j ou rn a l s , I -ck s , reports , I ’r eceedIr - gs of congresses , etc. and I trtc ~ i has for its own sourct: of information a computerI~~-1i storage and retrie~~,l —system. The Asso ciation: provides advisory servtct-s and sponsors technic al meetings ,cor~~resses and symposia. It publishes extensively Including “Corrosion ” (monthly),“Corrosion At~strat’ts ” (bimonthly ), “Corrosion Abstracts Yearbook” , “?~aterl~~~ Per—ferme.nce” (n.onthly), a Re ference Book Series and various books arid reports on testmethod s , :‘eco nn:ended pract ise~:, da tn survey , electroche’rnica] equilibria , inhibit ors ,and other topics . Committee “—9 deals with Corrosion of Military Equipment .

AMFRTOAN SOCIETY FOR METALS (A ~ N)
Metals Information
Metals Park , Ohio 4407 1

Phone: (216) 338—5151
Director for Information : Mr. H. P. ChafeDes cr ipt ion : ASM is an International technical society covering the entirespectrum of metals and eng Irt.- urI:.~ non—m etallic materials, materials treatment and;~~nc ’~ssIn g, t heory and a c l l I c at & on , and m a t e r i al s — r el a t e d  phenomena Such as corrosion,in the latter’ field , I t Ie~~~ with all forms of’ corrosion and environmental cc’mpatl—b l u r” . It sponsors meetings , congresses , “~‘DosIR and expositions , toth generalizedand specific; conducts extensive education and training courses; publishes reports ,handbooks , periodicals , reference books, newsletter s , etc.; and maintains a major1-formatior: gathering, storage and retrieval (including on—line computer) service.It~ Information service Includes , either through regular public ation or on request ,abs t rac ts , di gests , tapes , indexes , bibl iographies , translation service , searchingand other related act iv it i~~~.

AMERI CAN SOC IETY FOR TESTIN G AND M A T E R I A L S  (A STM )Ihrormatlon Center
1916 Race St.
Philadelphia , PA 19103

Phone : (215 1 c 6 y — 4 - ~’o
Admini strator for information: Ms. Dolores (1. CollyerDescription : ASTM Is a technical organiratic.n for the very extensive devi -lopmentc~

’ standards on char’acteristics and performance ci’ rr:ater’ials , product s, systemsand services and the prc’u.c tion of related know1c1i~ ,~. It covers all types of mate rialsand test methods, it operates through more t U tu -  ] l ’  t e c h n i c a l  conr mI t tep~; such asCommittee (1—1 on Corrosion of Metals and F—7 on Aerospace Industry Methods (Sut’com-.mittee Zr is on Hydrogen Embrittlement). All aspects of’ corrosion are included inIts standards and test - methods . Its out ;-ut and services are primarily t h oc-ugh Itspublications ; for corrosion: these are mainly t he  “Annual Book of ASTM Standards ” ,(Part 10), “CorrosIon In Natural Environments” (5TP558), “Metal Corrosli’r: In theAtmosphere ” (5T P435) , “Localized Corro sIon—c au se  of Metal Pallure’ (STP5l6), “StressCorrosion . Cracking of Metals” (5TF518) , and others.

THE ELECTROCHEMICE SOCIETY (F C S)-
- • P.O. Box 2071

Prince ton , New Jersey 08540

Phone: (609) 924—1902
Execu t ive Secre tary : Mr. V. H. BrannekyDescri p ti on : FCS is a technical society serving the fields of’ electrocheislstr .yand corrosion science, It covers all types of corrosion , with major emphasis ont heory , and all types of metals. it sponsors symposia and publishe s , In additionto its peri odic Journal , a Corrosion Monograp h Series in cludln 1 a h~ mdt-took , a testinghandbook , and books on individua l metal s and on stress corrosion . 
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AMERICAN INSTITUTE OF CHEMICAL ENGINEERS (AIChE)
3 5  East ~7th St.New York, N.Y. 10017

Phone: (212) 752—6800
DIrector: Mr. F. J. Van Antwerperr —

Description : AIChE Is a technical society for the advancement of chemical
engineering in theory and practise. It covers a wide variety of Industrial materials
and the entire spectrum of corrosion. Its maIn output is through its periodicals
that Include a SymposIa Series, Chemical Engineering Progress, AIChE Journal ar,d
an international Translation Periodical.

OTHER GENERAL ABSTRACTIN G SERVICES THAT INCLUDE CORROSION TOPICS

1. Chem Ical Abstracts Service (CAS )
The Ohio State University
Columbus, Ohio 43201

Phone : (6 14) 421~ 6914 0
Description: CAS is a division of the American Chemical Society and provides

comprehensive coverage of chemical literature from 13000 journals plus patents from
26 countries. “Chemical Abstracts” is published weekly and ar.nually references
about ‘400,CO0 documents. Abstracts are also available on microfilm and from computer—
readable files.

2. Engineering Index, Inc. (Ei)
United Engineering Center
345 East 47th St.
New York, N.Y. 10017

Phone: (212) 752—6800
Executive Director : Mr. J. E. Creps, Jr.
Description: El Is a not—for—profit informational service providing a

data base for abstracts and an index to the world’s major engineering l i terature
and conferences. The data are produced in, a monthly periodical, on magretic tape ,
in mIcrofilm and In a weekly current awareness servi ce on library—sized cards.

SPECIAL CORROSION INFORMATION SOURCES

— Alcoa Laboratories, Alcoa Center, Pennsylvania 15069
— Copper Data Center, Battelle—Columbus Labs., 505 King Ave., Columbus, Ohio 43201
— MagnesIum Data Center, Battelle—Columbus Labs., 505 King Ave., Columbus ,

Ohio 43201
— The International Nickel Co. Inc., 1 New York Plaza , New York, N.Y. 10004
— The International Lead and Zinc Research Organization, Inc.

292 Madison Ave., New York, N.Y. 10017
— Tin Research Inst i tute , Inc. ,  483 West Sixth Ave. ,  Columbus , Ohio 43201
— Titanium Metals Corp. of America, 400 Rouser Rd., P.O. Box 2824 PIttsburgh ,

PA 15230
— American Iron and Steel Institute , 1000 16th St. N.W., i,’ashlngton, D.C. 20036
— National Referral Center (for referral to knowledgeable sources) ,

Libarary of Congress, Science & Technology Division , Washington, D.C. 20540

_ IL
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A E PENDIX B

PUDL [SHED SO~~IC?S OF CORROSION INFORMATION

As In Appendix A , no a t t emp t  has l e t -n  rnade t~ - ~t nmt l~ st comTprehenslve , evaluat
listIng of handbooks , reference books and other nnj z- c - n~~i]attons ~-f tech nical
data , knowledge and referu nces on corrosion; ~ u - t ’ a t~,sk , although desirable , ~ascompletely Imp ract ical within the scope of’ t h i s  rd aOl  s-tivity. Alec , an In Appendix
A , the listir-~g below ‘s based mainly on information furnished by rel n’.- a.--n t E t h~~ s
of’ various NATO countrie s , expanded occau t~ :a .I1~ t~ reference to othi~r ~-~ - i e ’- - .
Even so, some details I n  sonic cases were not availi- -t - le . In general , texthoc’k~ andjournal articles have brent omitted to keep the list In~ wit hin allowable lert~t)This compilation should he regarded , therefore , prim arily as an a b b r e v i at e d , s~ le-ote- d
list of corrosion information references of’ ~r t  silo interest t i t I - c - a€r-c~~ tm t- field.
The orde:- of li~~tIng has no major si gnificance .

1. “CORROSION PREVENTION DIRECTORY” , published by the Dept . of Industry , aveilatle
from Iter Majesty ’s Stationery Office , At,lnu i t-t c- Ihouse , h’ olbc -rn Viaduct , lo ndon EC 1F
1BN , England . Covers advisory servIces , con s u lt a n t s , supp l ier s , ~ t t i t - ~~~ r - tis , i n st - i t u —
tions , publications , educattona and research sources. 13 ( pages.

2. “CORROSION MANUAL” , Ref. APII9A— 0200—l , sponsored by Ministry of Defence ,
available from Air Publications and Forms Store , l,ldg 10 , Royal Arsenal West , London
5E18 6SY. -Covers na ture , dt - t t ’ c t lof l , p z ’e v e n t t l c n , cc-n t n’c’l and t reatment  of - -rr- s i c n ,
especial ly for maIntenance perscnrel. A c-- -td t -t aed ve rs ion  as a hsnc’t c e k  I s also

- - available (Ref. A P — 1 19 A — 0 2 0 1 — l ) .

3. “CORROSION IN NAVAL AIRCRAFT” , Ref. AR ll°A—0 ’0 ’— l , a handbook itimil ar to
the condensed handbcc-k in. Item 2 but with emphasis on Navy operations.

4. “GENERAL REPAIRS TO AlRFRAME~ ”, Ref. AP lOl—A— 060C— 6 , spon ocred by and available
from same sources as In Item .. Provides a general repair manual with informatIon
on repairo to protective treat-mer.ta, Ref, AF ll9A—O6Ol— l , “Aircraft Paint ing”, provides
information on paint schemes , surface preparatt- : , application , r-l t ’ .

5. “PRECAUTIONS AGAINST CORROSION AND DFTERIORA’l ION” , Ref. Avi ~-7~’, Availablefrom the Secretary (RDT2), Procurement Executive , Ministry cf Defense , St. Oiles
Cour t , Londcn WC2H 8LD, England . Chapter 801 covers contractual requirements for
military aircraft and Chapter 4Cc covers magnesium alloys , exfoliation corrosion:
of aluminium alloys , and stress corrosion cracking.

6. “GENERAL DESIGN RE QUIREMENT S FCH AIRCRAFT EQUIPXF-NT FOR SER’vI CF AIRCRAFT” ,
Ref. AvP 24, avaIlable as in Item 5. Covers contractual  r e qt t i r e m e r t s :  Part I , En—
vironmental Cordi t ions;  Part 2, Engineering Requirements; ran 3, Materials , Corrosior.
and Finishes; Part Ii , Marking and Notices; Part 5, Servicing and Mainter.ance. - - -

7. “TREATMENTS FOR PROTECTION OF METAL PARTS OF SERVICE STORLS A~d - EQ UI P MENTS
~uAINST CORROSION” , Ref . Defence Guide DG—8 , a v a i l a bl e  from source 1~ - I tem 2. Covers - 

—

t non—rrorrietary treatments as listed in British specifications.

8. “CONTROLL ING CORROSION” , sponsored by Dept. of Industry , available from The
Secretary, Comm. on Corrosion , Dept. of i~ndustry , Rn 548, As t’.dawn Hours , 1.3 V lct ~~rIa 

—

St., London SW; England. A series of booklets , saintly to industry , covering methods,
advisory services , ecor.omics, standards, cese histories and monitoring.

9. “CRITICAL SURVEY OP DATA SOURCES: CORROSION OF METALS”, by R. B. Diegle and
W. K. Boyd. Issued by the U.S. National Bureau of Standards and available from U.S.
Government Pr inting Office Superin tendent of Documents , Wash., D.C. 2O~O2, USA26 pages. Describes a variety or sources of corrosion information .

10. “CORROSION DATA SURVEY” , published by National Association of Corrostor Fngi— — -

neere , 11140 Sough Creek , Houston Texas 7701311, USA. 283 pages of chart s, tables and
graphs suaunarizirg ccrro~ion data for specific materials in particular environments,in two volumes.

11, “HANDBOOK ON CORR OSION TESTING AND EVALUATI ON ” , edited by W . H. Allor , John
Wi ley an d Sons , Thc. New York, N.Y ., U.S.A. A comprehens~.ve treatment of testing
based on a symposium epon aore~i by The Electroc-henmical Society. 900 pages.

32. “PETAL? PANDBOOK” , pub l ish ed by Amer ican Society f or Met a l s, Metals Park ,
Ch ic , 1111O7~ , USA . The 5th edition is In 11 volumes , with Volume 1 being stoat important - -
for corrc~- tc - m - dat~a and other conr- c-sic’r information. The 9th editio n (only volume
I availatit— ) includes corx -oslcc-- of 1:-en s ant! steels .
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I ~~. “STb’FS~ CORROSION CRACKIN G CONTROl- ‘WA?URES” , by B. F . Brown. NbS Monograph
1~6. 71 pages. T~ sued by and available from same sources as Item 9 above. C~vcrstest methci.t~ an d ccnt ro l  measures for copper alloys , aluminium alloys , titanium
alloys , h i g h  strengtt . steels , stainless steels m d  nickel alloys.

111. “THE CORROSION OF LIGHT METALS” , by H. P. Godard , W. B. Jepson , N. P. Bothwell
and fl. I. Vane , John Wiley and Sons, Inc. Ne~ ‘fork, N.Y., USA. A monograph sponsored
t .y The E~ t-c - tt~~ ltemIcal Society covtrlr,g aluntinumi , bery liun , magnesium , titanium
arid t~~t-I r a]l”ys. ~(O pages. ~~~ ref~r-erces to worldwide literature on alumInum
co rrc ’st - ‘n: .

1’ . U.S. GOVERNMENT—INDUSTRY DATA EXCHANGE FROC RAM (O IDEP )
Failure Experience Data Rank Summary — Inquiries should be addressed to - -

GIL~ F Cperations Center, Corc-n-~~, California 91720 rhonne : (7111) 736_11677

16A. t~.S • ATR FORCE PURLI (’ATICi~ spcn8ored or prepared by the Air Force Materials
Lat orat - zy (AFSC), Wright—Patter’~ont Air Force Base, Ohio 145 1133, ISA . Inquiries
about the avall:itility of publicati ons should be addressed to the nh~ \-e laboratory . H
lelected docunents are:

— Technical Manuals for Corrosion Control , or.c for each majar aircraft
system , Series T— 2 9—2 3

— Technical Manual T.O . 1 — l — t ~~ on Prevention and Control of Corrosion
and ?ungns 1.- Communicat ion, Electronic , Meteorological and Av Io~iicEquipment

— Technical Manual T.O. 1— 1—2 Corros~ on Prevention and Control for 
- —

Aerospace Equipment

l (13. TT NAVY PUBLICATIONS published by direction of the Commander, Naval Air Systems
Command and available from the Navy Publications and Forms Center , 5801 Tabor Aye ,
Philadelphia , PA. 1912C.

— Technical Manual NAVAIR O1—lA— 509, Aircraft Weapons Systems Cleaning and
Corrosion 0 ntrol , Stock Mo OR Ol —LP—CO0— 6 0 14 0

— Technica l Manua l NA VA IR l6~1_~ 2su , Avio nic Cleaning and Corrosion Px~ vention/Control , Stock No 08l6—LP—312—6000

• US ARMY PUBLICATIONS Inquiries about the availability of these publications
shculd te addressed to the Conrj Tiancte: - , ‘ .S.A. 1.0. Putl icatlcni Center, 1655 Wctodson
Rd. St. Louis , MO 63114

— Technical Manual TM55—1 5O0— 333 - .~l , MaIntenance Manual for Cleaning Procedures
for Army Aircraft

— Technical Manual TNZI3—00105 Corrosion Control
— Technical Manual TM55—]500—2O11—25/1 General Aircraft Maintenance Manual
— Technical Bulletin TtI7146~ 93~2 Aircraft Painting Manual

17. “GUIDANCE MATERIAL FOR DESIGN AND MAINTENANCE AGAINST CORROSI ON” , being prepared
for publication ii 1979 by IATA , P.O. Box 550, Succursale , Place de i’Aviation Inter—
national , 1000 ?herbrooke St. West, Mon treal , quebec H3A 2R4, Canada. The purpose
of this ~-ub1icat-Icn is to emphasize the the seriousness and significance of corrosionand to prusote  adequate protection a~ a i n t s t  the environment . The generalized text
i~ suppc .rteu by basic guidel’ nes for corrosion prevention somewhat in. the form of
specification requirement-s and oh~ectives.

18. “CORROSION AB~TFAC ’IS”, published six time s a year by National As soc-istlon
of Ccrros ion En gi neers (NA CE ) ,  11111 0 South Creek , Rouston , Texa s 77084, USA. Covers
abstracts of the wcrl’i ’~ corrosIon control literature. See also Appendix A , MA CF,
for other publicat ions.

19. “ATLAS OF FLFCTROCIIFMICAL EQUILIBRIA IN AQUEOUS SOLUTIONS”, published by MACE
(for address , sc- c Item 18) to cover the well—known Pourbaix diagram s

20. “COPPOSTON CAUSES AND ITS ?RF.V!N’IION”, first in a series ol’ handbooks being
sponsored by National Association of Corrosion Engineers. In preparation.

21. “CORROSION APSTRACTS” , publish ed twelve t imes a year by Swedish Corrosion
Ins t i tu t e .  Avai lable  frets Almqviet I Wik ee l l , 2~~, Gamla Brogatan , Box 62, 10120
Stockholm 1, Sweden . Covers indexed information: on: corrosion phenomena, their effects
and prevention

22. AGAF ~Ll PUBLICATIONS , ava ilable from national distribution centers.

— Directory of Organisattons , Inves tigator s and Programs in High Temperature
Corrosion Research, ACMi D Repert No. 585. Although mainly devoted to high
temperature corrosion , many references are included on other aspects of
corrosion. )

— Corroa l c.r ratigue or Aircraft Matez-iala , AOARP Report 659
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— Sreclal ia t s Meeting on Stress Corrosion Test 1n:~ F’vt!¼ - .ts , AGAM ’ Conference
rrooeeding~ No. 98

— Chapter ( , Frrtt 1n~ — Corrosion I r :~t:-. - Ii Alum inium A 1lo~~ , Manual on
Fatigue or Structures , M”API’ MAN~~)

— The ~‘heory , Sigtlftcane e and Prevent ion of ’ Corr osion in A i r c r a f t , A CARI
Lecture Series No. 8~i

— !-n~ Ineering Pract ice i ~ 5 -id ~‘t :- o s Corrosion Crac~ in~ , AG A RI’  Conference
Frocee.ii:~~:~ No. 53

2~ . “rp iS’rRt cmrc-N (‘N THE PROTFCI’l C’N A A 1’-~ -
- 

~~~ICN OF AIRCRAFT ED OTl-~Fb AERONAUTICA l
MAT~Rt~ L- ” , Nc’rtne A I R  7251 , issued by Service Techniqk~e Aeron~autique , 4 Ave. de IsPorte d ’tsay, 75753 Paris Cedex 15 , Prance .

‘
~~~. INTROD U CTION TO CORROSION P R EVENTION ANL) CONTRO L FOB ENGiNEERS” , by t.~~. G e l l I n p a ,

- 
- published by the ‘~eift University Press , D e i ft , The N e t her l a n d s , and sl or sot’cd by - -

the Fun- t~- : :~ Federation of Corrosion . ~t- covers both theory and pra ct i~ c , with appen-
dices ~ont :.Initng a variety of’ u se fu l  data.

25. “CORROSION FDL C A T I O N  MANUAL” , sponsored by the  European F e d e r a tI on  o f ’ Cor~~~-~:t o t:
(EF C~ . Available from Secretariat of the FEC Working Party on Corro sion Fducati on ,
Swedish Corroslou Tnstitut e , Box 43 03 7 , 5—100 12 Stockholm 43, Sweden . It is ossen—
tially an inventory of corrosion information; sources.

26.  DE OHEMA — MATERIAL S TABLES, published by PFCHEMA , Poet fach 970 146 , [‘—6 Frankfur t
(Ma in)97 , Germany . This publicat ion is a loose—leaf hinder of tnformst1oi~ on thebehavior  of meta l l ic  mate r ia ls  in d i t ’ f cr ont  environments , arranged a lph ab et i c s l l~by environment. Now in 10 vclumes .

~7. “STRESS CORROSION OF I I~ l T ALLOYS: EXPERIMENTAL METh ODS”, published by h:t ~t :-to
~uperimentale dci Metal li Leggeri (ISML), Novar ra, Italy

28. “THEORY OF STRESS CORROSION AND HYDROGEN FMDRITTLFMFNT” by 1 . BollanI , Issued
by Fiat (LRCAA), Tunino , Italy.

- - 2Q . “CORRO SION AN D PROTECTION OF METAL S” , by 0 . B i an c hi  and F. Maz~a, p ub l i s h e d
by Masson Itali-a, Milano , Ita ly

~~:. “rROCFFPINGS CF THE EUROPEAN ~~ ‘FO~ TA (iN (‘ODROSTON IN tU1 i~~:” , published
every five years (next due in 1980) by the l’:-iversit-y of Ferrara atul avail:It-le from
Ufficic Fconomato , Univ. of Ferrara , Vie von uuola • ,  44100 Ferrara , Italy .

q 31. “SHIP ABSTRACTS”, ~-~ t ii~ l~~i ten I imes a y -~nr ty the Ship Research u ;- t It ut t-
o t~orway , Informat t o:. Dept . , N—7034 Troudh~’ Irn—NT} , Norw:i . Inc l ies cat e~; :-y
on Corrosion , Surface Treat nt-n t and Painting.

“FT [‘(‘TROCHEMICAL ?.~FCHAN I ~N: OF CORROSI ON” , by M . Doruk , rubi lest- Ion No .
C:- -r : -e l -t • of Metallurgical Fn:~ in t-rrt ug • Midd l e  Fast Techint o~ I tn I vt -v:~ it  y An~l~:r~i ,
Tn:r~ey.

“c VHO~ I ~‘N ‘F 1- T’- IN MAR I NE ENV I HONMENTS” , by F • W • Fink and W • . ~oy
.‘ i  it ed by P • 2 . N a yk u t  hi , Defense Metals Information C. -~~t k -:’ Fepo:-t 2 ~:‘ - , ~ui ~- h,, I

Layer and Con i h a~.v , 2~ l ;~r-t - :‘h to , t~~A .

• “N ? T i !fl ~~~ & 1(HC~~
; I ~N” , . 1 I t  ,‘I  t-y ~- .0 . l-n~~-l I and P. hi ehOi n:- , ~- : ;t-  i t  s-hed t~

V e t- i a ~ ‘~- -r- I c  ( -I  , I’appe 1a ice 3 ,  Wc I n h ’ - in - [‘er~ st rasat’ , West i,’~-r; :u~
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APPENDIX C

GLOSSARY OF ACRONYMS AN!) ABBREVIATIONS —

AECMA Association-n Europeenne des Conetructeurs de Materiel Aerospatial

ASTM Amer ican Societ y for Testi ng and Mater ials H
DECREMA Deutsche Gese llechaft fur Ch emiac hes Apparatewesen

EEC European Econom ic Commun ity

EMAC Engineering & Maintenance Advisory Committee of IATA

Euronet Eu’opean Information Network (Frankfurt/M , London, Par is, Rome,
with special section (SDIY) on metallurgy )

GNP Gross National Product

IATA International Air Transport Association ii

ICAF International Committee on Aircraft Fatigue

ISO International Standard s Organization

NBS Nationa l Bureau of Standards (US )

SAE Society of Au tomotive Engineers

SM? Structures and Materials Panel , AGARD
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12. DistrIbution Statement This document is distributed in accordance with AGAR I)
policies and regulations , which are outlined on the
Outside Back Covers of all AGARD publications .

13. Keywords/DescrIptors
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Corrosion prevention Corrosion

14. Abstract

The Structure s and Materials Panel of AGAR I) reflects the attitude of the military aircraft
community and others in its recognition of’ corrosion as a topic of continuing importance
in view of its implications in aircraft availability, cost and maintenance manpower .
Improvement in th e area of corrosion information transfer should be helpful in corrosion
control but, before determining precisely what should be done to improve the current
situation, the Panel decided to sponsor a survey of what information is needed, by what
groups, and what sources of relevant information now exist in NATO nations.

This report presents the results of that survey which is being published in the belief that
the information it contains will be helpful to others in the NATO community.
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