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Abstract The effect of low tempering in a temperature range of 150~400°C on corrosion resistance in 420J2
stainless steel austenitized at 1000°C was investigated by the application of salt spray test, electrochemical pit-
ting test in 3.5% NaCl solution and DL-EPR test for intergranular corrosion in 0.5M H,SO, + 0.01M KSCN solu-
tion. In salt spray test, good corrosion resistance was obtained in a tempering temperature range of 150~250°C.
Pitting potential was increased to the tempering temperature of 250°C, but decreased with the increase of tem-
perature up to 400°C And it was thought that the degradation of pitting corrosion resistance showed at the tem-
pering temperature of around 400°C was due to the precipitation of Cr,C, of M,C, type. The degree of
sensitization showed increasing tendency with the increase of tempering temperature, and also Cr depletion phe-
nomena were observed in the vicinity of grain boundary.
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Table 1. Chemical composition of 420]2 stainless steel(wt.%)

C Mn Si

0.32 0.30 0.25

0.14 0.015 0.004
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Fig. 1. SEM micrographs of 420]J2 stainless steel
tempered at (a) 150°C, (b) 250°C, (c) 350°C, (d) 400°C
following austenitizing at 1000°C.
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Fig. 2. TEM micrograph and diffraction pattern of
carbide formed at 400°C tempering.
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Fig. 3. Hardness change with tempering temperature
(austenitizing temp. ; 1000°C).
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Fig. 4. Relation between initial appearance time of rust
and tempering temperature for the specimens after salt
spray test.
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Fig. 5. Feature of initial rust of 420]2 stainless steel bar
after salt spray test.
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Fig. 6. The polarization curves of pitting corrosion test

in 3.5% NaCl solution (pH; 6, Temp.; 30°C) of 420]J2
stainless steel after tempering treatment.
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Fig. 7. Pitting potential of 420]2 stainless steel corrosion
tested in 3.5% NaCl solution at 30°C after tempering
treatment.
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Fig. 8. Micrographs of pits after pitting corrosion test of
420]2 stainless steel in 3.5% NaCl solution (tempering
temp.; 400°C).
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Fig. 9. The polarization curves of double EPR test in
0.5M H,SO, + 0.0IM KSCN solution of the specimens
after tempering at 200°C, 300°C and 400°C.
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Fig. 10. Degree of sensitization in a solution of 0.5M
H,S0, + 0.01M KSCN of the specimens after tempering
at 200°C, 300°C and 400°C.
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Fig. 11. Micrographs showing surface of specimens
tempered at 200°C(a) and 400°C(b) for 1h after
intergranular attack.
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Fig. 12. SEM-EDS analysis of the specimen tempered at
400°C for 1h.
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