140 G X 0 i 68 4 (1982) 1%

14

X

BEMFICTE T 2 RBHENOERIGHITE X137

B, KERE OB

H W o Kk O Ee

Effect of Hardness and Hydrogen Concentration on Critical
Stress of Cold Cracking in Welded Joint

Toshio TERASAKI and Kunihiko SATOH

Synopsis :

The implant cold cracking test has been made to investigate the effect of the residual diffusible hydrogen
content, which remained in the specimen subjected to thermal cycle, and the maximum hardness in the
neighbourhood of fusion boundary in heat affected zone on the critical stress of weld cold cracking. The
relation between critical stresses and the common logarithm of residual diffusible hydrogen content was
indicated by two straight lines. When the residual hydrogen became under 2 ppm, the change of hydro—
gen content effected extremely on the critical stress. However, when the residual hydrogen became above
3 ppm, the change had some influence on the critical stress. When the residual diffusible hydrogen con-
tent remained unchangeable, the critical stress was related with the linear equation of the maximum hard—

ness. Equations for estimation of the critical stress of the cold cracking were derived from the maximum
hardness, cooling time and fused metal hydrogen content.
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Table 1. Chemical composision of steels used.
C S P Si Mn Ni Cr Mo v Cu Nb Al B
S$20C 0.22 0.053 0.010 0.06 0.42 0.08 0.02 0.01 0.00! 0.338 0.001 0.001 0.0006
$25C 0.28 0.015 0.014 0.28 0.50 0.06 0.05 0.0t 0.002 0.136 0.001 0.001 0.0002
S45C 0.42  0.021 0.027  0.26 0.77 0.03 0.09 0.01 0.001 0.014 0.001 0.001  0.0003
3.59%Ni 0.07  0.010 0.010  0.25 0.64 3.60 0.15 0.13 0.004 0.254 0.005 0.055  0.0004
99 Ni 0.07  0.012 0.010  0.32 0.69 9.35 0.13 0.02 0.002 0.038 0.007 0.05¢  0.0006
HT60 0.15  0.012 0.018 0.48 1.47 0.03 0.04 0.01 0.039 0.028 0.042 0.032  0.0005
HT80 0.10 0.010 0.019 0.34 1.33 0.03 0.03 0.52 0.007 0.056 0.031 0.024 0.0014
HTI100 0.12  0.015 0.012  0.34 0.92 5.00 0.53 0.43 0.059 0.040 0.007 0.064  0.0007
Cr-Mo 0.17  0.015 0.014  0.36 0.59 0.27 2.30 1.00 0.015 0.178 0.007 0.018  0.0007
HT80a 0.12 0.005 0.014 0.29 0.85 0.07 0.81 0.42 0.047 0.17 — 0.068 0.001
HT80b 0.10  0.003 0.009 0.26 0.85 1.10 0.55 0.52 0.03 0.17 — — 0.001
HTS50 0.20 0.015 0.021  0.32 1.36 0.02 0.02 0.02 - — — 0.58 —_
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Fig. 2. Schematic illustration of implant test and
specimen,
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Table 2. Chemical compositions and hydrogen content of electrodes.

G Si Mn Ni Cr Mo P S Drying Hyg(ppm)
250°C 2 h 3.4
D8016 0.06 0.41 1.32 2.55 0.18 0.45 — — {350°C 2h 1.9
400°C 2 h 1.2
D4301 0.07 0.08 0.46 —_ - —_ 0.015 0.012 100°C2h 13
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Table 3. Experimental results of critical stress
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Fig. 3. Relation between critical stress and residual
diffusible hydrogen content.

Fig. 4. Critical stress vs. common logarithm of
residual diffusible hydrogen content.
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Fig. 5. Relation between critical stress and maximum
Vickers hardness in the neighbourhood of fusion
boundary in case of residual diffusible hydrogen
content being 1 ppm.
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Fig. 8. Test of estimating equation of cold cracking by use of obtained by Ito et al.
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Fig. 9. Test of estimating equation of cold cracking by use of data obtained by- Kitapa et al.
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