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F O R E W O R D

At th e 195 5 semi-annua l meetin g o f Subcommitte e I V o n Method s of
Corrosion Testin g o f AST M Committe e A-1 0 o n Iron-Chromium , Iron -
Chromium-Nickel an d Relate d Alloys , a tas k grou p was appointed t o re -
view th e subjec t of stress-corrosion crackin g of austenitic chromium-nickel
stainless steels . The y wer e aske d t o advis e th e committe e whethe r thi s
problem appeared to be of sufficient magnitud e to warrant special attention ,
the exten t o f research activity i n thi s field, and th e manne r in whic h the
committee could best cooperate in such an effort .

It wa s learned shortly afte r thi s meeting that the National Assn . of Cor-
rosion Engineers had also formed a  Unit Committee , T-5E, o n Stress Cor -
rosion Crackin g of Austenitic Stainles s Steel , with substantiall y th e sam e
objectives. Th e two committees agreed to work  together , and a  joint tas k
group was organized. Th e group invited others know n to be active in this
field to joi n them , an d th e fina l committe e include d tw o correspondin g
members from Englan d and tw o consulting members from thi s country .

It wa s believed that the most direct approach to establishing the magni-
tude o f th e proble m an d determinin g th e exten t o f curren t researc h o n
stress-corrosion crackin g woul d be t o circulat e a  questionnair e t o al l th e
members of ASTM Committee A-10 and to those of NACE Unit Committee
T-5E sinc e they include d a  representativ e cross-sectio n of both producer s
and consumer s of stainles s steel . Throug h th e collectio n an d analysi s o f
data on a number of actual cas e histories i t wa s thought tha t a  good indi-
cation woul d b e obtaine d o f th e type s o f servic e wher e stress-corrosio n
cracking is most often encountered, th e grades of steel most often involved,
and whethe r the medi a o r service conditions ha d feature s in common . I n
addition, i t wa s felt tha t i t woul d b e instructive t o kno w what step s ar e
being take n to combat cracking.

A questionnaire form wa s agreed upon and sen t out b y the tas k forc e i n
May, 1956 . A total o f 142 companies or individuals were invited t o partic -
ipate. Fifty-thre e replie s wer e received. O f these , 2 4 companie s reporte d
they ha d n o experienc e with stress-corrosio n cracking ; five reported tha t
they had experienced trouble but ha d no case history data . The remaining
24 submitted a  total of 129 case histories.

As th e firs t ste p i n analyzin g thi s larg e volume of dat a s o generously
furnished t o th e tas k group , eac h o f the cas e historie s wa s retabulated in
summary form . Thes e summarie s are include d i n thi s repor t beginnin g on
p. 25 . The dat a wer e separated int o five broad sections , and various mem-
bers o f the tas k grou p the n prepare d a  separat e revie w o f eac h section .
These review s are combined in Part I  o f this report , whic h begins with a n
Introductory Summar y of the five sections.

Part I I o f the repor t cover s information which the tas k grou p has been
able to obtain on current research activities i n the field of stress corrosion .
This informatio n was obtaine d i n par t fro m th e questionnaire s an d wa s
supplemented by writing separately t o all large companies, research institu -
tions, an d universities where there was reason to believe that wor k in thi s
area might be in progress. I n addition , through th e foreign correspondents
of th e Inter-Societ y Corrosio n Committee, th e name s of foreign investiga -
tors were secured. Part I I als o includes a review of the present knowledge
of th e basi c mechanism of this phenomenon in austeniti c chromium-nicke l
steels which J. J . Harwood very kindly prepared for the task group .

The case history dat a fro m th e Unite d Kingdo m contains summarie s of
16 case historie s obtaine d fro m si x companie s i n th e Unite d Kingdom .
R. Butche r arrange d t o circulat e questionnaires to 1 2 firms, of which nine
replied, three indicating tha t the y had n o experience . These dat a wer e re -
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ceived too late to be included in case history analyse s prepared by the com-
mittee. Inspectio n o f the information given, however, indicates that the fail -
ures involve in each instance condition s substantiall y identica l t o thos e i n
the servic e historie s covere d in the review .

The annotate d bibliograph y o f al l pertinen t literatur e publishe d fro m
1935 u p t o Jun e o f 1959, wa s originally prepare d by R. M. Fuller , G . T.
Paul, an d A . J. Marro n o f the Corrosio n Engineering Sectio n o f Th e In -
ternational Nicke l Co . I t wa s carefully reviewed by W . Z. Friend, A . W .
Dana, Jr. , an d b y E. E . Denhard an d L . Rajkay , wh o added furthe r ref -
erences an d edite d i t fo r th e tas k group .

The committe e would like to expres s their appreciatio n t o the numerous
contributors t o thi s report , an d particularl y t o thos e wh o furnishe d th e
detailed informatio n requeste d i n the case histories:
For Subcommitte e IV of ASTM Committee A-10 :

F. K. Bloom (Chairman) , Armco Steel Corp .
M. H. Brown, E. I. du Pont de Nemours &  Co., Inc .
M. A. Cordovi, The International Nickel Co. , Inc .
A. W. Dana, Jr. , E . I. du Pont d e Nemours & Co., Inc .
O. B. Ellis, Armco Steel Corp .
W. Z. Friend, The International Nicke l Co. , Inc .
F. L. LaQue, The International Nicke l Co. , Inc .

For NACE Unit Committe e T-5E :
L. M. Rogers (Chairman), Carbide and Carbo n Chemical s Co.
M. E. Holmberg, Consultant .
W. B. Brooks, The Dow Chemical Co.

Corresponding members :
R. Butcher, The Mond Nickel Co., London, England .
C. Edeleanu, Tub e Investments Research Laboratories, Essex, England.

Consulting members:
M. G. Fontana, Ohio State University .
J. J . Harwood, Office o f Naval Research .
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