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An Investigation of Stress Corrosion Cracking Characteristics

of SUS 394 Stainless Steel Weldments

Young Sik Kim and Uh Joh Lim

Abstract

The characteristics of the stress corrosion cracking of SUS 304 stainless steel weldments
were studied with the speciments cf the constant displacement type under the environment of
42% MgCl, boiled solution (143+2°C), The susceptibility of initiation and propagation of the
stress corrosion crack was quantitatively inspected in the weld metal, heat affected zone and
heat affected zone with including the reinforcement shape, respectively. Also, those susceptibility
were discussed in connection with the change of mechanical and microstructural characteristics
caused by heating cycle of welding. Main results obtained are as follows:

(1) Stress corrosion cracking is easiest to initate and propagate in the heat affected zone of
weldment.

(2) The susceptibility of stress corrosion cracking of the weldment is largely improved by eli
minating the reinforcement part of the weld bead.

(3) The dominant factor of the cracking susceptibility of the heat affected zone appeared to
be the phenomenon of softening and sensitizing caused by welding heat cycle.

(4 Under the low loading conditions, the behavior of stress corrosion cracking of the SUS 304
steel weldment is largely influenced by the pitting phenomenon in the front region of the
main crack.
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Table 1 Chemical compositions and mechanical

properties of used material

Chemical compositions(%)

Material
s |Ni |cr

C |Mn| Si P

SUS 304 |o. 05(0. 83!0.5910. 0270.015$ 8. 42{18. 56

Mechanical properties
0. 2% proof

Temperature Tensile

Elongation
stress strength | 7
(kg/mm?) | (kg/mm?) |g1=25mm (%)
Room temp’|  25.0 ] 60. 0 60.0
143°C ] 14.0 [ 4.7 71.0
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(a) Shape of specimen

(b) Shape of reinforcement
Fig.1 Dimensions of test specimen
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Fig. 3 Latent time of crack initiation vs. various initial K;; value following notch position
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Fig. 4 Crack initiation sensitivity vs.
initial K5 value in various position
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Fig. 7 Crack growth length vs. testing time in
several loading conditions
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