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Synopsis:

Sulfide stress corrosion (SSC) behavior of low afloy steels were examined in
an aqueous solution containing various amounts of hydrogen sulfide (H;S), using
four-point bend beam specimens. A number of transgranular microcracks were
found on specimens immersed in solutions of low H;S concentration. The mar-
phology of these microcracks was markedly different from that of macrocrack
observed in high HaS solutions, which is considered to have been caused by hy-

drogen embrittlement {HE). The microcracks of high-strength or Ni-contain-
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ing steels were sharp and deep even in a solution containing enly 2 ppm H:S.

This microcracking phenomenon was more precisely investigated with a con-

This result

showed that transgranular microcracks were caused by a localized anodic attack
and their tips acted as nucleution sites of intergranular cracks which were caused
Therefore, the fact that Ni bearing steels are susceptible to SSC s

considered to be caused by transgranular microeracks which are accelerated by
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Photo 1 Typical macrocrack observed on HAZ (Hardness:
HV283) of stee! D containing 0.32,Ni after d-point
bend test (57 kgf/mm?, 3000ppm H.S solution.
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Photo 2 Typical microcracks observed on steel F (0.8% Ni,
HV285) after 4-point bend test (78 kgf/mm?, 50 ppm
H.:S solution, 1 000 h)
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Photo 3 Effect of hardness on the morphology of microcracks
ohserved on HAZ and WM of steel B after 4-point
bend test (40 kgfjmmn®, 100 ppinH.S selution, 1 000 h)

Chemical composition (wt9)
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A L3 @ | a0 | 120 |o.10]0.05]0.44
B la0 49 42 160 | 0.08|0.26 | 1.42
C T 65 29 240 10.07 | 0.22] 1,37
D (0.39%Ni). a7 65 28 240 | 0.1210.85 | 1.3C
E S 82 [oa | oo7s | 0.090 0.6 0.97
F (0.89%Ni), 78 83 24 1 285 | 0.09]0.30 0.9
G 7 86 19 0 285 | 0.12|0.25(1.02
H.0%ND 75 s6 | 21 | 283 0012 0.5 ] 1.0
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0.017 | 0.007 | 0.01 | 0.36 | 0.02 7 0.099 | 5.038 | — —
0.017 1 0.005 [ 0.01 | — ! 0.68]0.450 | 0.036 | 00013, —
0.014 1 0.005 | 0.26 1 0.87 1 0.50 | 0.390 | 0.034 0.0011 | —
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i0.003 0003 | — 1000 — 008210023 0.00157 —
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Fig. 1 The effect of Ni content on the morphology of micro-

cracks (4-point bend test, 40kgf/mm?, 100 ppm HsS
solution, 1000 h)
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Photo 4 Eifect of H28 concentration on the morphology of
microcracks observed on HAZ (HV350) of steel F
containing 0.8%Ni after 4-point bend test (78kgi/
mm?, 1000 h)
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Photo 5 Effect of test period on the morphology of micro-
cracks observed on steel C(ONi, HV240) and steel
D{0.3%94 Ni, HV240) after 4-point bend test (57 kgf/f
mm?, 3000 ppm H:S solution)
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Photo 6 Effect of test period on morphology of microcracks
ohserved on steel F (0,895 Ni, HV285) after constant
loading tensit test (78 kgffmm?, 10ppm H,S solution)
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Fig. 2 The effect of H,3 concentration and hardness an SSC of low alloy steels (4-point bend test, 1.00,, 1 000 h)
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