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An Investigation of Stress Corrosion Cracking Characteristics of
SUS 304 Stainless Steel in MgCl, Aqueous Solution

Uh Joh Lim+

The characteristics of the stress corrosion cracking of SUS 304 stainless steel were studied with the

specimens of the constant displacement type under the environment of various MgCl, aqueous solutions.

Main results obtained are as follows;

1) Latent time of crack initiation is delayed in the SCC under low condition of initial stress intensity

Ky; value.

2) SCC occurs owing to the passive film-rupture by both load and Cl ion under MgCl; boiled aqueous

solution.

3) The susceptibility of SCC can be largely improved by reducing the temperature in case of the

high concentration of MgCl, aqueous solution.
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Table 1. Chemical compositions and mechani-
cal properties of used material

Chemical compositions(%)
C Mn Si P ) Ni Cr

Material

SUS 304 0.05 0.83 0.59 0.027 0.015 8.42 18.56

Mechanical properties

Temperature 0.2% Tensile Elongation
proof stress strength gl=25mm
(kg/mm?)  (kg/mm?) %>
R.T 25.0 60.0 60.0
143°C 14.0 44.7 71.0
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Fig. 1. Dimensions of test specimen.
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1. Specimen 2. Leading block
3. Handle 4. Bed

5. Strain gauge 6. Load cell

7. Corrosion cell 8. Heater

9. Condenser

10. Digital strain indicator
11. Ag-AgCl electrode

12. Potentiometer

Fig. 2. Schematic diagram of test apparatus.
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Fig. 3. Latent time of crack initiation Vs. various
K value when 42% MgCl, boiled solution
(142°0).
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Fig. 4. Latent time of crack initiation Vs. various
MgCl, solution (wt %) at 115°C when
K;;=260kg-mm=3/2,
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Fig. 5. Latent time of crack initiation_of HAZ Vs.
various boiled and 115°C solution of MgCl,
(wt %) when K;;=260kg-mm=3/2,
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Fig. 6. Crack initiation sensitivity of HAZ Vs.
various MgCl, solution (wt %) when
K1;=260kg -mm=3/2,
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