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The effects of strain induced martensite on stress corrosion cracking
in AISI 304 stainless steel

W.S. Lee and S. |. Kwun

Dept. of Metallurgical Engineering, Korea Univ. Seoul, Korea

The effects of strain induced martensite on stress corrosion cracking behavior in AISI 304

stainless steel in boiling 42 wt% MgCl, solution were investigated using monotonic SSRT and

cyclic SSRT with R=0.1 stress ratio. As the amount of pre-strain increased, the failure time of the

specimens in monotonic SSRT test decreased independent of the existence of strain induced

martensite. The strain induced martensite seems to promote the crack initiation but to retard the

crack propagation during stress corossion cracking.
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Fig. 1 Schematic illustration of the tension test
specimen and crack propagation specimen
(a), (b) tension test specimen

(¢) crack propagation specimen
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Table 1. The chemical composition of the specimen

AISI 304 C

Si

Mn

P

S

Ni

Cr

Fe ‘

wt % 0.07

0.64

1.05

0.03

0.007

8.51

18.12

0.034

Balance J
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Table 2. Yield stress of each condition at 143C

{ SEN | MW1 | MW4 | W1 W4

}Yield stress(kg/m?)| 145 | 19.5 | 24.2 | 17.3 | 23.1

G

A Magnet B: Specimen C: Specimen mount
D @ Ferroluid E: Cover glass F: Microscope stage

G : Microscope

Fig. 2 Schematic illustration of magnetic etching
method

(a)

()

Photo. 1 Optical microscopy of MW1 and MW4
(a) MW1(magnetic etching)
(b)MW4(magnetic etching)
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Fig. 3 Polarization curve of each condition in
143°C 42% MgCl: solution
(a) SEN (b) MW1 (c) W1 (d)MW4 (e) W4
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Fig. 4 Relative curves of stress-—potential—time
for SEN, MW1 and MW4 (monotonic SSRT)
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Fig. 5 Relative curves of stress—potential—time
for SEN, W1 and W4(monotonic SSRT)
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Fig. 6 Relative curves of stress—potential—time
for MW1 and W1(monotonic SSRT)
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Fig. 7 Relative curves of stress—potential —time
for MW4 and W4(monotonic SSRT)
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Photo. 2 SEM fractographs of tension test
specimen after monotonic SSRT
(a)SEN (b)MW1 (c)W1 (d)MW4 (e)W4
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Fig. 8 Variation of potential during cyclic SSRTfor
SEN, MW1 and MW4
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Fig. 9 Variation of potential during cyclic SSRT
for SEN, W1 and W4
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Fig. 10 Variation of potential during cyclic SSRT
for MW1, W1
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Fig. 11 Variation of potential during cyclic SSRT
for MW4, W4
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Photo. 3 SEM fractographs of SEN tension test Photo. 4 SEM fractographs of tension test
specimen after cyclic SSRT (a). (b). (c) is an specimen after cyclic SSRT

enlarged photograph of an area in (b) (a)MW1 (b)W1 (c)W4
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Photo. 5 SEM fractographs of MW4 tension test
specimen after cyclic SSRT(25X)
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Fig. 12 Schematic diagram of fracture morp-
hologies(monotonic SSRT) (a)SEN (b)MW1 (c)
MW4
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