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Abstract—The review deals with methods for stress corrosion cracking (SCC) testing based on different con-
ditions of sample loading: at a constant static load or under straining, at a constant or under an increasing load
on samples with a previously grown fatigue crack, at a slow sample strain rate under stretching. Such testing
is required for determining the resistance of shipbuilding materials to be operated in loaded ship structures
under the conditions of contacting with seawater. A brief description of the mechanism of stress corrosion
cracking in steels and alloys is presented. The fact that it is necessary to test steels and their welded joints, as
well as models simulating individual units and elements of structures, is indicated. At this stage, conditions
are provided that are as close as possible to operating conditions due to the exposure in various climatic zones
of the World Ocean (variations in temperature, chloride concentration, in the amount of dissolved oxygen,
the level of biofouling and a simultaneous impact of these factors). It is shown that during full-scale testing
(the final stage of complex mandatory acceptance tests), novel materials that are promising for usage under
marine conditions undergo the final corrosion resistance evaluation in the form of elements inherent in ship
structures and systems under ship operating conditions.
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INTRODUCTION

Stress corrosion cracking (SCC) is one of the most
hazardous types of corrosion damage that leads to
serious destruction of loaded structures not only in
shipbuilding, but also in aviation, thermal and nuclear
power engineering, construction, chemical, oil and
gas production and oil refining, as well as in food and
other industries [1]. The destruction caused by SCC
accounts for about 30% of the material damage caused
by corrosion [2]. The metal materials in any corrosive
environment can undergo stress corrosion cracking
(SCC) only when subjected to tensile mechanical
stresses.

In the shipbuilding industry, hull structures that
are in contact with sea water can undergo SCC at the

places where the highest mechanical loads are con-
centrated, which places, as a rule, represent welded
joints. In the case of deep-sea marine equipment, the
stresses in the structure arise due to the hydraulic pres-
sure occurring during immersion [3–8].

When introducing new hull steels and alloys into
the design and construction of ships, ships and off-
shore structures, it is mandatory to assess their suscep-
tibility to SCC [3, 8]. For many decades, testing
smooth surface under permanent load or strain were
used for this purpose [1, 9–13]. When using the con-
stant load method, stresses of a certain magnitude are
applied to the samples and kept in synthetic sea water
or 3.5% sodium chloride solution until failure or until
a preset time base. Based on the testing results for a
series of samples, a long-term corrosion resistance
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curve is plotted in stress–time-to-failure coordinates.
The method of constant strain testing consists in the
generation of a stress state with the help of a fixed
strain and under controlled crack occurrence during
testing. It is believed that in the case of this testing
method, stresses that arise during the manufacturing
of structures (residual welding, assemblage ones) are
simulated [12].

The disadvantage of testing under constant loads or
strains consists in the need for a large number of sam-
ples and testing machines, while the test duration
amounts to several thousands of hours. The transition
to more accelerated tests has made it possible to obtain
a greater amount of information at a much lower cost
of metal and time.

However, testing for SCC under constant loads or
strains are performed at the stage of testing for the cor-
rosion properties of shipbuilding materials in natural
sea water. The offshore bench tests were carried out
since 1946 on according the initiative by G.V. Akimov,
when under his leadership special corrosion stations
have been built in the Barents Sea (Dalnie Zelentsy)
and in the Black Sea (Gelendzhik). Within the follow-
ing decades, offshore corrosion stations have been set
up in Sevastopol, Odessa, as well as in Vladivostok.

The marine testing of materials is performed to
determine the resistance with respect to general or local
corrosion (pitting, crevice, or contact one). Stresses in
the samples for testing for SCC are generated based on
the formation of welds or welded overlays.

The final stage in assessing the corrosion resistance
of novel materials for shipbuilding consists in full-
scale testing carried out in the case of ships in opera-
tion. For example, in order to assess the corrosion
resistance of novel hull steels during construction or
dock repair of a ship, the samples are fixed on the
underwater part of the hull so that they are completely
electrically isolated from the hull to prevent contact
corrosion [14].

TESTING FOR STRESS 
CORROSION CRACKING

The phenomenon of SCC in structural steels and
alloys is given with great attention from many
researchers [1, 2, 8–19]. A mechanism of SCC in sea
water is proposed based on successive repetitive pro-
cesses at the tip of a corrosion crack, namely:

— local anodic metal dissolving;
— corrosion product hydrolysis causing the forma-

tion of additional hydrogen ions;
— hydrogen embrittlement of the metal affected by

the tensile stresses and local zones of plastic deforma-
tion arising at the crack tip.

Factors affecting the resistance with respect to
SCC consisting in the metallurgical quality of steel,
the level of cathodic polarization in the course of elec-
trochemical protection, and the magnitude of external
and internal stresses including welding ones have been
established. It is shown that the strength level is of par-
amount importance in the resistance of SCC materials
[20–28].

Nowadays, different variants of testing based on
two methods are widely used in shipbuilding for deter-
mine the resistance of steels and alloys with respect to
SCC. They are:

— a testing method for samples with a preliminary
grown fatigue crack (based on the principles of frac-
ture mechanics) using different loading methods
[29‒36];

— a testing method for samples at a constant slow
strain rate (Slow strain rate testing, SSRT) [13, 29, 37–41].

The basis for the use of samples with a fatigue crack
consists in the assumption that there are crack-like
defects in real structures in the form of casting pores,
defects originated from rolling, forging, or from prod-
ucts welding and assembling, as well as caused by the
formation of local surface corrosion damage in the
course of operation. This can shorten or eliminate
the cracking stage. The aptitude to SCC is determined
using the linear fracture mechanics (LFM) theory
according to force criterion KI (stress intensity factor
or fracture toughness coefficient) that determines the
stressed state at the crack tip. Crack growth in a corro-
sive medium begins at K1 = K1scc, in air at K1C. The
greater is the difference between K1scc and K1C, the
higher is the aptitude to SCC [42–46]. For SCC tests,
samples according to GOST (State Standard) 25.506,
GOST (State Standard) 9.903, as well as to ASTM E 1681
are used. The use of LFM methods makes it possible
to estimate the crack growth rate that was first experi-
mentally determined by Brown [47].

For modern structural materials having significant
plasticity at a high strength level, the implementation
of the LFM conditions during SCC testing becomes
unattainable. This has led to developing the methods
of nonlinear fracture mechanics [30–32], whose
application consists in determining J-integral (analo-
gous to KI), opening crack edges δ at the crack tip, or
CTOD (Crack tip open displacement). In order to
determine these values, R-curves are plotted by means
of a repeated loading and unloading of the sample and
by measuring the crack opening using an extensometer
(Fig. 1).

The experience of testing samples with a crack for
SCC in the shipbuilding industry has revealed their
significant confinements. They include:

— the manufacturing laboriousness of samples
with a complicated geometric shape;

— the need to apply a crack with the use of special
equipment;

— the failure of crack opening sensors due to expo-
sure to a corrosive environment;

— a distortion of calculation results obtained for
fracture parameters during crack branching or passing
STEEL IN TRANSLATION  Vol. 52  No. 3  2022
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Fig. 1. Determination of δ using an elastic compliance
method by means of R-curve plotting.
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Fig. 2. A stress–strain (σ–ε) diagram obtained in the
course of D40S grade steel testing for stress corrosion
cracking by means of stretching at a constant slow strain
rate stretching different testing conditions: (1) 3.5% NaCl,
cathodic polarization; (2) 3.5% NaCl; (3) air.
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through certain structural components of the metal
under investigation.

Publications regarding testing for SCC under ten-
sion of a sample of the material under study with a
constant low strain rate is possible, first appearing
about half a century ago [14, 33]. An insignificant time
compared to static testing, as well as the established
correspondence between the data on the aptitude of
steels to the action of a corrosive environment
obtained by means of both methods [48], make the use
of the SSRT method the most preferable in compara-
tive testing of different materials.

The strain rates recommended by existing stan-
dards for testing steels and alloys range from 10–7 to
10–5 s–1 [49, 50]. It has been established in [40] that
shipbuilding hull steels are most sensitive to SCC in
sea water at strain rate  = 10–6 s–1.

Decreasing strain rate to 10–7 s–1 exert almost no
effect on the characteristics of steel aptitude to SCC,
but leads to a tenfold increase in the duration of the
experiment. When testing at a slow strain rate, loading
begins from a zero load up to sample fracture, with
plotting a tension diagram in stress-strain coordinates.
In order to determine the effect of the corrosive envi-
ronment, for comparison, a similar diagram of the
material under testing is plotted for the case of an inert
environment (Fig. 2).

Upon testing completion, the values of relative
elongation δ and relative narrowing π for the samples
are measured, the surface of the sample is examined
(for the presence of corrosion cracks), and fracto-
graphic studies of fractures are carried out using an
optical and electron microscope.

The comparison of stretch diagrams and the values
of εscc, σmax, δ, and ψ obtained in air and in the testing
medium makes it possible to determine the material
aptitude to SCC.

′ε
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A much more accurate criterion determining the
level of the material susceptibility to corrosion
obtained from the diagram is a relative strain level at
which the destruction of the sample begins in a corro-
sive environment εscc). As another criterion, one can
use a stress value at which crack growth begins (σscc)
[40, 41]. This stress value can be determined from the
point of divergence between the curves for an inert and
a corrosive environment. It is also possible to use the
ratio of εscc and σscc to the relative strain value and the
failure stress value obtained based on testing in an
inert environment.

The strain criterion that depends on the environ-
ment, temperature, and properties of the material, can
characterize its state under the conditions of static,
quasistatic and cyclic loading. As to compare with the
force criterion, the mentioned criterion much better
reflects the physical nature of corrosion-mechanical
failure and the external and internal factors affecting
this process, whereas the force criterion is convenient
as a direct characteristic in calculating the perfor-
mance of products and structures [2, 25–26, 51–54].
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Fig. 3. Field tests for immersing samples in seawater with the use of a cassette.
The important stage in determining the corrosion

resistance of shipbuilding materials consists in bench

testing in natural sea water or sea atmosphere, as close

as possible to real operating conditions. The samples

are installed for a long time (at least for one year),

during which intermediate inspections are performed

with the fixation of corrosion damage, considering the

ASTM standard [55]. The exposure of metal samples

in different regions of the World Ocean makes it pos-

sible to evaluate their corrosion resistance depending

on changing such parameters as sea water tempera-

ture, salinity, the amount of dissolved oxygen, and the

level of biofouling [56, 57].
Fig. 4. Model welded structures for testing under full
immersion in seawater.
Figure 3 shows a test bench in the form of a cassette

with fixed samples made of different shipbuilding

steels including those with welded seams, 350 × 250 ×

(4–20) mm in size before testing and at the moment of

immersion [49].

As an example of large-sized welded hull steels in

samples, Fig. 4 shows a model of a welded joint with

an additionally overlaid contour. With the use of such

samples, in addition to resistance with respect to gen-

eral corrosion, the aptitude to SCC under affecting

residual welding stresses can be evaluated.

As a rule, the final stage of the corrosion resistance

checking consists in full-scale testing that is carried

out using the elements of ship structures and systems

made of the material under study under the ship oper-

ating conditions. Field testing procedures last from

one year to several years. According to the results

thereof, corrosion resistance is finally evaluated for

steels or alloys.

After full-scale testing, a final decision on the pos-

sibility of using a novel material in shipbuilding as a

part of structures operating in sea water, and, if neces-

sary, on the use of corrosion protection agents has

been made, as well as the service life up to the next

scheduled repair has been determined.

CONCLUSIONS

The welded hull structures of marine vessels and

fixed facilities are simultaneously exposed to sea water

and mechanical stresses, which leads to the need to

assess their resistance to SCC.

Nowadays, different testing variants based on two

methods are widely used in shipbuilding to determine

the resistance of steels and alloys with respect to SCC.
STEEL IN TRANSLATION  Vol. 52  No. 3  2022
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These methods are as follows:

— a testing method for samples with a preliminary
grown fatigue crack based on the principles of fracture
mechanics, in the case of different loading methods;

— a testing method for samples at a constant slow
strain rate (SSRT).

Offshore bench testing welded samples and struc-
tures, and full-scale testing in the structure of existing
ship systems make it possible to finally decide the
potentialities of using novel materials in shipbuilding.

FUNDING

The work in part was supported by the Ministry of Sci-

ence and Higher Education of the Russian Federation in the

scope of implementing World-class Research Center pro-

gram of St. Petersburg Polytechnic University “Advanced

Digital Technologies”, contract no. 075-15-2020-934 of

November 17, 2020.

CONFLICT OF INEREST

The authors declare that they have no conflicts of interest.

REFERENCES

1. Vasilenko, I.I. and Melekhov, R.K., Korrozionnoe ras-
treskivanie stalei (Corrosion Cracking of Steels), Kiev:
Naukova Dumka, 1977.

2. Voronenko, B.I., Corrosion cracking of steels (Re-
view), Zashchita Met., 1997, vol. 33, no. 2, pp. 132–
143.

3. Gorynin, I.V., Grishchenko, L.V., and Sokolov, B.V.,
Problems of choice of materials and welding technolo-
gies in construction of ice-resistant platforms, Registr
SSSR: Nauchno-Tekh. Sb., 1977, vol. 1, no. 20, pp. 120–
134.

4. Sokolov, O.G., Malyshevskii, V.A., Legostaev, Yu.L.,
and Grishchenko, L.V., Modern welded shipbuilding
steels in Russia and abroad, Svar. Proizvod., 1995, no. 5,
pp. 19–21.

5. Gorynin, I.V., Malyshevskii, V.A., and Legostaev, Yu.L.,
High strength welded steels. Vopr. Materialoved., 1999,
no. 3, pp. 21–29.

6. Malyshevskii, V.A., Semicheva, T.G., Vladimirov, N.F.,
and Khlusova, E.I., Cold-resistant steels for shipbuild-
ing and marine equipment, Nauchn.-Tekh. Sb. Ross.
Morskogo Registra Sudokhodstva, 2004, no. 27, pp. 134–
149.

7. Legostaev, Yu.L., Development of sea route along the
Arctic Ocean and creation of shell materials and their
corrosion-erosion protection during the operation of
icebreakers and stationary marine ice-resistant drilling
rigs, Vopr. Materialoved., 2012, no. 2, pp. 224–226.

8. Materialy dlya sudostroeniya i morskoi tekhniki. Sprav-
ochnik v 2-kh tomakh (Materials for Shipbuilding and
Marine Engineering: Handbook in 2 vols.), vol. 1, Go-
rynin, I.V., Ed., St. Petersburg: Professional, 2009.
STEEL IN TRANSLATION  Vol. 52  No. 3  2022
9. Newman, R.C., Stress-Corrosion Cracking Mechanisms.
Corrosion Mechanisms in Theory and Practice, Markus, R.
and Oudar, J., Eds., Marcel Dekker, 1995, pp. 311–368.

10. Ramamurthy, S. and Atrens, A., Stress corrosion
cracking of high-strength steels, Corros. Rev., 2013,
vol. 31, no. 1, pp. 1–31. doi
https://doi.org/10.1515/corrrev-2012-0018

11. Brown, B.F., Stress Corrosion Cracking in High Strength
Steel and in Aluminium and Titanium Alloys, NRL, 1972.

12. Azhogin, F.F., Korrozionnoe rastreskivanie i zashchita
vysokoprochnykh stalei (Corrosion Cracking and Pro-
tection of High-Strength Steels), Moscow: Metallurgiya,
1974.

13. Corrosion, Shreir, L.L., Ed., London: Newnes—But-
terworths, 1976.

14. Scully, J.R. and Moran, P.J., Influence of strain on the
environmental hydrogen-assisted cracking of a high
strength steel in sodium chloride solution, Corrosion,
1988, vol. 44, no. 3, pp. 176–185. 
https://doi.org/10.5006/1.3583922

15. Bogorad, I.Ya., Goman, G.M., and Klimova, V.A.,
Study of corrosion resistance of shell steels in field con-
ditions, Tekhnol. Sudostr., 1967, no. 6, pp. 19–25.

16. Prosek, T., Iversen, A., Taxen, C., and Thierry, D.,
Low temperature stress corrosion cracking of stainless
steels in the atmosphere in presence of chloride depos-
its, Corrosion, 2009, vol. 65, no. 2, pp. 105–117. 
https://doi.org/10.5006/1.3319115

17. Malyshev, V.N., Hydrogenation-induced corrosion
cracking of Kh18N10T steel in a 1 N solution of hydro-
chloric acid at room temperature, Inorg. Mater.: Appl.
Res., 2011, vol. 2, pp. 618–623. 
https://doi.org/10.1134/S2075113311060062

18. Sergeev, N.N., Kutepov, S.N., and Ageev, E.V., Dislo-
cation induced mechanisms of hydrogen embrittlement
of metals and alloys, Izv. Yugo-Zapadnogo Gos. Univ.,
2017, vol. 21, no. 2, pp. 32–47. 
https://doi.org/10.21869/2223-1560-2017-21-2-32-47

19. Oryshchenko, A.S., Mushnikova, S.Y., Kharkov, A.A.,
and Kalinin, G.Y., Study of stress corrosion cracking of
austenitic steels in sea water, Proc. Eur. Corrosion Con-
gress EUROCORR, Moscow, 2010, pp. 13–17.

20. Wang, S., Martin, M.L., Sofronis, P., Ohnuki, S.,
Hashimoto, N., and Robertson, I.M., Hydrogen-in-
duced intergranular failure of iron, Acta Mater., 2014,
no. 69, pp. 275–282. 
https://doi.org/10.1016/j.actamat.2014.01.060

21. Novak, P., Yuan, R., Somerday, B.P., Sofronis, P., and
Ritchie, R.O., A statistical, physical-based, micro-me-
chanical model of hydrogen-induced intergranular
fracture in steel, J. Mech. Phys. Solids, 2010, vol. 58,
no. 2, pp. 206–226. 
https://doi.org/10.1016/j.jmps.2009.10.005

22. Marichev, V.A., Modern notions of hydrogen embrit-
tlement in delayed destruction, Zashchita Met., 1980,
vol. 16, no. 5, pp. 531–543.

23. Bulloch, J.H., Some effect of yield strength on the
stress corrosion cracking behaviour of low alloy steels in
aqueous environments at ambient temperatures, Eng.
Failure Anal., 2004, vol. 11, no. 6, pp. 843–856. 
https://doi.org/10.1016/j.engfailanal.2004.03.006



276 AL’KHIMENKO et al.
24. Kobayashi, K., Omura, T., Ueda, M., and Nakamura, K.,
Effect of testing temperature on SSC properties of low
alloy steel, CORROSION 2006, San Diego, Calif.,
2006, p. NACE-06127.

25. Ravindranath, K., Tanoli, N., and Al-Wakaa, B., Effect
of long-term service exposure on the localized corro-
sion and stress corrosion cracking susceptibility of type
347 stainless steel, Corrosion, 2018, vol. 74, no. 3,
pp. 350–361. 
https://doi.org/10.5006/2612

26. Guo, X., Gao, W., Chen, K., Shen, Z., and Zhang, L.,
Corrosion and stress corrosion cracking susceptibili-
ty of type 347H stainless steel in supercritical water,
Corrosion, 2018, vol. 74, no. 1, pp. 83–95. 
https://doi.org/10.5006/2459

27. Ogawa, Y., Takakuwa, O., Okazaki, S., Okita, K., Fu-
nakoshi, Y., and Matsuoka, S., Pronounced transition
of crack initiation and propagation modes in the hydro-
gen-related failure of a Ni-based superalloy 718 under
internal and external hydrogen conditions, Corros. Sci.,
2019, vol. 161, p. 108186. 
https://doi.org/10.1016/j.corsci.2019.108186

28. Ma, H.C., Liu, Z.Y., Du, C.W., Wang, H.R., Li, X.G.,
Zhang, D.W., and Cui, Z.Y., Stress corrosion cracking
of E690 steel as a welded joint in a simulated marine at-
mosphere containing Sulphur dioxide, Corros. Sci.,
2015, vol. 100, pp. 627–641. 
https://doi.org/10.1016/j.corsci.2015.08.039

29. Cherepanov, G.P., Mekhanika khrupkogo razrusheniya
(Brittle Fracture Mechanics), Moscow: Nauka, 1974.

30. Fracture: An Advanced Treatise, vol. 2: Mathematical
Fundamentals, Liebowitz, H., Ed., New York: Academi
Press, 1968.

31. Il’in, A.V. and Filin, V.Yu., Application of design
strength estimates using fracture mechanics for welded
structures of deep-sea machinery, Deform. Razrushenie
Mater., 2012, no. 2, pp. 9–15.

32. Zhu, X.-K. and Joyce, J.A., Review of fracture tough-
ness (G, K, J, CTOD, CTOA) testing and standardiza-
tion, Eng. Fract. Mech., 2012, vol. 85, pp. 1–46. 
https://doi.org/10.1016/j.engfracmech.2012.02.001

33. Parkins, R.N., Matsa, F., and Roiela, Zh.Zh., Stress
corrosion test methods, Zashchita Met., 1973, vol. 1,
no. 3, pp. 515–540.

34. Kostin, S.K., Corrosion cracking in seawater of high-
strength steels of different structural-phase composi-
tion, Extended Abstract of Cand. (Eng.) Sci. Dissertation,
St. Petersburg: Gorynin Central Research Institute of
Structural Materials Prometey, 2018.

35. Mushnikova, S.Y., Kalinin, G.Y., and Kharkov, A.A.,
Corrosion resistance problems of low magnetic ship-
building steels, Inorg. Mater.: Appl. Res., 2016, vol. 7,
pp. 892–898. 
https://doi.org/10.1134/S2075113316060113

36. Scully, J.C., The interaction of stress corrosion crack-
ing of austenitic steels in seawater, Corros. Sci., 1980,
vol. 20, pp. 997–1016.

37. Serebrinsky, S.A., Duffo, G.S., and Galvele, J.R., Ef-
fect of strain rate on stress corrosion crack velocity: Dif-
ference between intergranular and transgranular crack-
ing, Corros. Sci., 1999, vol. 41, no. 1, pp. 191–195. 
https://doi.org/10.1016/S0010-938X(98)00118-8
38. Toshinori, O. and Juichi, I., Stress corrosion cracking
susceptibility and cracking criteria of 13 Cr martensitic
stainless steels in neutral chloride solution at room tem-
perature, Tetsu-To-Hagane J. Iron Steel Inst. Jpn., 1989,
vol. 75, no. 7, pp. 1201–1216. 
https://doi.org/10.2355/tetsutohagane1955.75.7_1201%20

39. Leonov, V.P., Shcherbinin, V.F., Panotskii, D.A., and
Malinkina, Yu.Yu., Determination of critical loading
rate during tests for corrosion-mechanical strength of
titanium alloys, Sbornik dokladov Vserossiiskoi konfer-
entsii po ispytaniyam i issledovaniyam svoistv materialov
TestMat-2013 (Proc. All-Russ. Conf. on Tests and Re-
search of the Materials Properties TestMat-2013),
Moscow, 2013, Moscow: Vseross. Inst. Aviatsionnykh
Materialov, 2013, p. 20.

40. Khar’kov, A.A., Nemchikova, L.G., Mikhnevich, A.P.,
and Bilina, S.Yu., Evaluation of the tendency of steels
to corrosion cracking during testing with a slow defor-
mation rate, Tekhnol. Sudostr., 1990, no. 3, pp. 10–13.

41. Mushnikova, S.Yu., Khar’kov, O.A., and Kostin, S.K.,
Methods of evaluation of corrosion-mechanical
strength of structural materials and benches for their
testing, Sbornik dokladov Vserossiiskoi konferentsii po
ispytaniyam i issledovaniyam svoistv materialov TestMat-
2013 (Proc. All-Russ. Conf. on Tests and Research of
the Materials Properties TestMat-2013), Moscow,
2013, Moscow: Vseross. Inst. Aviatsionnykh Materia-
lov, 2013, p. 18.

42. Case, R. and Bezensek, B., Fracture toughness assess-
ment of the susceptibility for sulfide stress corrosion crack-
ing in high strength carbon steels: A review, Corrosion,
2021, vol. 77, no. 1, pp. 48–59. 
https://doi.org/10.5006/3610

43. Ali, M. and Pargeter, R., Techniques for determining
the effect of a sour environment on fracture toughness
of steel, Steely Hydrogen: 2nd Int. Conf. on Metals and
Hydrogen, Gent, Belgium, 2014. https://www.twi-global.
com/technical-knowledge/published-papers/techniques-
for-determining-the-effect-of-a-sour-environment-on-
fracture-toughness-of-steel.

44. Cravero, S., Bravo, R., and Ernst, H., A simplified
transient approach for modeling crack growth in DCB
specimen testing, CORROSION 2010, Houston, Texas,
2010, NACE International, 2010, p. 10321.

45. Hadley, I. and Karger, S.A., Effect of crack tip con-
straint on fracture toughness of A533B steel and valida-
tion of the sintap constraint procedure, TWI Report
No. SINTAP/TWI/012, TWI, 1999. http://www.eu-
rofitnet.org/sintap_TWI-012.pdf.

46. Thébault, F., Gomes, C., Millet, J., Oliveira, J., and
Kemtchou, S., Sulfide stress cracking fracture tough-
ness of 125 ksi grade in mild sour service conditions,
CORROSION 2017, New Orleans, 2017, p. NACE-
2017-9112.

47. Brown, B.F., Stress corrosion cracking: a perspective re-
view of the problem, Report 7130, Naval Research Labo-
ratory, 1970.

48. Alkhimenko, A.A., Kharkov, A.A., Shemyakinskiy, B.A.,
and Shaposhnikov, N.O., Development of the method-
ology of accelerated testing of oil-gas pipe steels for
stress corrosion cracking, Inorg. Mater., 2021, vol. 57,
pp. 1541–1546. 
https://doi.org/10.1134/S0020168521150024
STEEL IN TRANSLATION  Vol. 52  No. 3  2022



METHODS OF CORROSION TESTING 277
49. ASTM G 129–21: Standard practice for slow strain rate
testing to evaluate the susceptibility of metallic materials to
environmentally assisted cracking, West Conshohocken,
Pa.: ASTM International, 2021.

50. GB 15970.7–2000: Corrosion of metals and alloys—
Stress corrosion testing—Part 7: Slow strain rate testing,
National Standard of China, 2000.

51. Mustapha, A., Charles, E.A., and Hardie, D., Evalua-
tion of environment-assisted cracking susceptibility of a
grade X100 pipeline steel, Corros. Sci., 2012, vol. 54,
pp. 5–9. 
https://doi.org/10.1016/j.corsci.2011.08.030

52. Omura, T., Kobayashi, K., and Ueda, M., SSC resis-
tance of high strength low alloy steel OCTG in high
pressure H2S environments, CORROSION 2009, At-
lanta, Ga., 2009, p. NACE-09102.

53. Jiao, Y., Mahmood, J., Zheng, W., Singh, P.M., and
Kish, J.R., Effect of thermal aging on the intergranular
stress corrosion cracking susceptibility of type 310S
stainless steel, Corrosion, 2018, vol. 74, no. 4, pp. 430–

443. 
https://doi.org/10.5006/2544

54. Wu, L., Takeda, Y., Shoji, T., Yamashita, M., and
Izumi, S., Effect of reversed austenite on the stress cor-
rosion cracking of modified 17-4PH stainless steel,
Corrosion, 2017, vol. 73, no. 6, pp. 704–712. 
https://doi.org/10.5006/2232

55. ASTM G 52–20: Standard practice for exposing and eval-
uating metals and alloys in surface seawater, West Con-
shohocken, Pa.: ASTM International, 2020.

56. Karpov, V.A., Koval’chuk, Yu.L., Poltarukha, O.P.,
and Il’in, I.N., Kompleksnyi podkhod k zashchite ot mor-
skogo obrastaniya i korrozii (Comprehensive Approach
to Protection against Marine Fouling and Corrosion),
Moscow: KMK, 2007.

57. Melchers, R.F. and Jeffrey, R., Influence of water ve-
locity on marine immersion corrosion of mild steel,
Corrosion: J. Sci. Eng., 2004, vol. 60, no. 1, pp. 84–94. 
https://doi.org/10.5006/1.3299235

Translated by O. Polyakov
STEEL IN TRANSLATION  Vol. 52  No. 3  2022


	INTRODUCTION
	TESTING FOR STRESS CORROSION CRACKING
	CONCLUSIONS
	REFERENCES

		2022-08-12T17:29:49+0300
	Preflight Ticket Signature




