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Cold Cracking Susceptibility in Weld Metal
of High Strength-Toughness Steel
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(F34 &)

Absract

The cold cracking susceptibility of a variety of weld metals deposited by GMAW with several
kinds of commercial solid wires for high strength-toughness steel was investigated. G-BOP test and
LB-TRC test were carried out to study the effects of preheat, chemical composition and hydrogen
level on the weld metal cold cracking.

The results obtained are as follows.

1) 10% CPT obtained by G-BOP test was the most valuable criteria for evaluating the cold cracking
susceptibility of weld metals compared with percentage of cracking at room temperature and crack
free temperature, and it had good correlation with the results of LB-TRC test.

2) Cold cracking susceptibility of weld metals was high in the row of MG100A, MG100C,
MG100D and MG100B. Welds deposited with MG130 and MG80 showed similar incidents of
cracking with MG100C and MG100B respectively, even though their strength levels were different.

3) Diffusible hydrogen level in weld metals which has good relation with hydrogen content in
wire itself was the most critical factor for controlling the cold cracking susceptibility of weld metal.
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Table 1. Chemical compositions of deposited metals used

. Chemical composition (wt. %) . AWS Class.
Materiadk "c™5 Ma P S  C_ Ni__Mo Cu No  Ti Blopm) Ced”  (as28)
MGI00A 0076 027 144 0010 0009 033 240 054 003 — 0003 0008 — 0587
MGIOOB 0063 025 148 0005 0007 032 239 050 002 0005 0006 0009 70 0568
MG100C 0065 051 143 0009 0009 034 150 027 014 0006 0109 0003 40 0505 ER120S1
MG100D 0094 067 156 0000 0009 024 204 056 019 0005 0006 0020 40 0620
MGSO 0040 022 139 0006 0007 011 178 034 002 — 0002 0009 — 0432 ERI00S1
MGI30 0063 025 157 0008 0006 095 228 065 005 — 0004 0017 0744  ER140S-1
* : Ceq(WES) = C+ Si/24+Mn/6+Ni/40+ Cr/5+Mo/4+V/14(%)
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Table 2. Mechanical properties of deposited metals

used
Material Tensile property .
"AWS Class. VT (€)
(A5.28) YS(MPa) TS(MPa) EN(%)
MG100A 779.0 836.0 150 —50
MG100B 757.5 815.0 18.3 —60
MG100C 772.0 848.0 19.6 —60
__MGIOD - 9160 9730 140 55
ER120S-1  731~840 Min.831 Min.14.0
o MG8O 6385 6785 245 55
ER100S-1  610~700 Min.690 Min.16.0
__MGI130 - 9485 10000 _ 202 _ 65
ER140S-1  896~965 Min.887 Min.14.0
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Table 3. Comparison of diffusible hydrogen content in
weld metals and weld metal cracking in
G-BOP test Material

Material H,"(m}/100g) CFT”(T) 10%CPT’(T)
‘MG100A 592 150 125
MG100B 0.65 75 70
MG100C 4.16 100 90

MG 279 10 B
MG80 272 75 70
MG130 0.86 150 125

1) Diffusible hydrogen content in weld metal
2) CFT: Crack Free Temperature
3) CPT: Crack Preheat Temperature
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