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The TRC Test for Cold Crack Susceptibility of Welded Zone for ABS EH32 Steel

by

S.H. Chuug*.D.H. Park*-K.Y., Choi*.D.H. Kim*

Abstract

In this study, cold crack susceptibility of high strength steel (ABS EH32 Steel) welded zone with
shielded metal are welding was investigated by tensile restraint cracking test method. Effects of

diffusible hydrogen content on root cracking, lower critical stress, crack initiation and fracture mode,

hardness value distribution of welded zone and fractograph were mainly investigated.

Following conclusions are made:

1. In the view of the lower critical stress level, wet electrode, containing much diffusible hydrogen

content shows lower value than dried electrode.

2. Hardness value (Hv 5kg) in Heat Affected Zone of wet electrode is higher than that of dried

electrode caused by hydrogen embrittlement.

3. In the case of wet electrode, root crack is initiated and propagated in Heat Affected Zone and

then propagated to weld metal, but using of dried electrode, root crack is initiated in Heat Affected

Zone and propagated to weld metal without propagating in HAZ.

4. For wet electrode, quasi-cleavage fracture mode is majorly obsered on the frarture surface of

HAZ and partially of weld metal due to hydrogen embrittlement.
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Fig. 1. Configuration of the TRC test spe-
cimen and testing method
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Photo. 1. Apparatus for TRC test

Photo. 2. TRC test specimen being welded
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Table 1. Chemical compositions and mechanical properties of base metal. (Nippon steel Co, Ltd!”)

Chemical composition (wt%)

Base Metal ‘
c si | Mo | P | s | cu | N || Nb
0.16 | 0.34 ] 1.22 [ 0.016 ] 0. 005 ‘ 0.00| 0.01| 0.02 ‘ Trace
ABS EH32 Mechanical properties
steel ]
Y.P T.S EL. Impact value
(Kg/mm*) (Kg/mm?) % Kgf. m(-40°C)
33 | 50.2 ' ‘ 33 ‘ 20.2

Table 2. Chemical compositions, mechanical properties and diffusible hydrogencontents of deposited
weld metal.

Electrode C}Temlcal c‘omposm?)n (wt%) Diffusible Igydrogen
c | S ‘ Mn l P ’ g content (ml/100g7)
i ’ .
) | Dried | Wet
S-7016H 0.68| 0.54| 1.14| 0.014| 0.014 J
4.0¢ | 4.3 1 11.2
(AWS E-7016
Type) Mechanical properies
Y.P T.S EL. 1 Impact value
(Kg/mm*®) (Kg/mm?) (% | (Kgf . m)
; -20°C | e
58. 4 66.3 24.0
} 15. 4 \ 12.9
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Fig. 2. Specimen configuration for the calc-
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Photo. 3. Welded TRC specimen

Photo. 4. Typical fractured y groove TRC
test specimen
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Fig. 3. Relation between applied stress and
fracture time (min)
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Photo. 8. Fractographs welded specimen by dried elecmode at o=65kg/mm?
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Photo. 9. Fractographs welded specimen by dried electrode at o =75kg/mm?
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