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Effect of Austenite Grain Size on Stress Corrosion Cracking Behavior
of 25Cr-6Ni-2Mo Duplex Stainless Steel

Kikuo TAR1ZAWA, Yasuhiko SHIMIZU, Yoshihire HicucHI, and Imao TaMURA

Synopsis:

The effect of y grain size on stress corrosion cracking (SCC) behavior of a 25Cr-6Ni-2Mo duplex
stainless steel was studied by means of constant load method in boiling 429,MgCl, solution. The main
results obtained are as follows:

(1) On heating at 950 or 1050° C, the growth of y grain was nearly proportional to one-half
power of holding time and SCC susceptibility increased with the grain growth of y. By preparatory
heating at 1150 or 1300° C before the final heat treatment of 0.5h at 950° C, y grain was coarsened
remarkably and SCC susceptibility was increased up to that of SUS304.

(2) On isothermal aging at 475° C for long time, SCC susceptibility of the microduplex structure
decreased remarkably as compared with that of the coarser structure. In the coarser structure, deforma-
tion twin formed easily in « by applied stress after aging, and it should be directly connected with
the initiation of cracks. In the microduplex structure, however, did not form.

(3) In both of the microduplex and coarser structure, the cracks propagated preferentially in « and
the interface of @ and y similarly to the case of non-aging, and the crack restraining effect was ob-
served in 7.
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Table 1. Chemical composition of specimen.

(Wt%)

C Si Mn P S Ni Cr Mo Cu N

0.025 0.61 0.51 0.022 0.005 6.40 25.29 2.24 0.36 0.17
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Fig. 2. Distribution of alloying elements in aus-
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Fig. 3. Mechanical properties of specimens after
aging at 475°C for various times.
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(a) Before aging (b) Aged for 300h at 475°C
Photo. 2. Optical micrographs near the fractured
surface of the tensile specimen having the coarser
structure.
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Fig. 4. Effect of keeping time for heat treatment
on time to failure of specimens in boiling 429,

MgCl, solution.

© 950°CX10min [0 1050°CX5h

O 950°CX30min

[+2]
o
T

® 950°C%x2h
~ 50f x@Qo A 950°CX5h
g \\\ X 950°CX10h
b= 40+ D\ KA. o) O
X Tl
g 3 T 0 S22 =
o
B 20}
5
(=%
<
10}
PO S S B A ) L Y 1g ) 1 - I Aol
20 50 100 500 1000 5000 10000

Time to Failure (min)

Fig. 5. Effect of the applied stress and the heat
treatment conditions on time to failure of speci-
mens in boiling 429,MgCl, solution.
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Fig. 8. Effect of y grain size on time to failure
of specimens in boiling 429,MgCl, solution.
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uplex structure (930°C x 10min),
applied stress : 50kgf/mm?.

(b) Coarser structure (1150°C X30min F.H.),

applied stress : 40kgf/mm2.

Photo. 3. Fracture mode of the specimens having

the microduplex and the coarser structure in boi-

ling 429,MgCl, solution.
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(a) Microduplex structure (950° X 10min),
applied stress : 50kgf/mm?
(b) Coarser structure (1050°CX5h),
applied stress : 40kgf/mm?
(c) Coarser structure (1300°C'x30min F.H.),
applied stress : 25kgf/mm?
Photo. 4. Scanning electron micrographs of the
fractured surface of specimens having the micro-
duplex and coarser structure in boiling 429,MgCl,

solution.
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Fig. 9. Effect of the applied stress and aging time
on time to failure in boiling 429,MgCl, solution of
specimens having the microduplex and coarser stru-
cture.
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Fig. 10. Effect of 475°C isothermal aging on time
to failure in boiling 429,MgCl, solution of speci-
mens having the microduplex and coarser structure.
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(c¢) Mechanical fractured surface of a part (aging for 300h),
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Photo. 5. Scanning electron micrographs of the
fractured surface of specimens after aging at 475

°C.
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