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A Study on the Mechanism of Stress Corrosion Cracking of Stainless Steel

U. J. Lim.Y. S. Kim

Abstract

The dependence of the corrosion potential on the stress corrosion cracking of 304 austen-
itic stainless steel was inspected by using the specimen of constant displacement type under
the environment of 42% MgCl. boiled solution. The relationship of the corrosion potential
to the intermittent propagation behaviour in stress corrosion cracking was cleared.

As the results, a possible model of stress corrosion cracking of 304 austenitic stainless
steel in MgCl, boiled solution was presented on the basis of the Film Rupture Model.

This model is specified by the following process.

Rupturing of passive film at notch tip—Dissolution of metal ion and formation of tunnel

—Initiation of microcrack—Propagation of main crack—Recreation of passive film at new

crack surface.
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Table 1. Chemical compositions and mechanical properties of used material

Chemical compositions(%)
Material
C | Mn ‘ Si [ P S Ni Cr
SUS 304 0.05 0.83 0.59 I 0.027 0.015 8.42 18.56
Mechanical properties
Temperature
0.29% Proof stress (kg/mm?)| Tensile strength (kg/mm?) Elongation. gl=25mm(%)
R.T | 25.0 60.0 60.0
143°C ‘ 14.0 44.7 71.0
1 Specimen
2 Leading block
3 Handle
4 Bed
5. Strain gauge
6 Load cell
7 Corrosion cell
8 Heater
9 (ondenser

Fig.1. Dimensions of test specimen
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Fig.2. Schematic diagram of test apparatus
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Fig.6. The change of potential following S.C.C. propagation (Initial Kr;=135kg/mm32 429; MgCl,
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Fig.7. Macro-graph of stress corrosion cracking
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