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Creep-induced Grain Boundary Damage and Creep Properties of SUS 304
Hideo TANAKA, Masaharu MURATA, Masatsugu KAISE and Norio SHINYA

Synopsis:

For the purpose of evaluating creep damage, systematic study of creep damage was performed, particular-
ly for grain boundary creep damages by SEM observation and density change measurements. Three dif-
ferent kinds of grain boundary creep damages leading to creep fracture were observed. They are cracks
formed at triple points at higher loading stress, grain boundary cavities at medium stress and cracks at
sigma/austenite interface at lower stress. Both the grain boundary cavities and the cracks at
sigma/austenite interface comence to form at comparatively low creep strain (0.1-0.6%) at the steady-state

creep stage (t/t,:0.2-0.4).
creep curves.
of the cracks at their interface.

The increasing feature of cavity volume with creep time corresponds to the
Precipitation of AIN associated with sigma phase on grain boundary leads to early formation
In this case, the volume of the cracks increases considerably in the
accelerating creep stage and constitutes a main component of the creep strain.

The rapid increase in the

volume causes the transition from the steady-state to the accelerating creep stage.
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change in density ; strain components.
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Table 1. Chemical composition for heats A and B of SUS 304 (wt%).
Hcat C Si Mn P S Ni Cr Mo Cu
A 0.07 0.48 1.59 0.020 0.012 10.7 18.6 0.47 0.17
B 0.08 0.56 1.43 0.021 0.010 9.5 19.3 0.04 0.05
\Y% Co Ti Al Sn B N Pb Nb+Ta
A 0.03 0.27 0.040 0.047 0.016 0.0007 0.0317 0.0004 0.01
B 0.04 0.20 0.062 0.014 0.007 0.0018 0.0262 0.0002 <0.01
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Heat B, 650°C, 10 kgf/mm?, ¢,=14 000 h, W type
Photo. 2. Fold formation at triple point.
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Photo. 1. Wedge-type cracks
formed at triple point of grain
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Fig. 3. Interrupted points in the creep damage
tests and formation of grain boundary cavities
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heat B.
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Photo. 3. Grain boundary cavities

associated with grain boundary car-
bides.
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Heat B, 750°C, 3.8 kgf/mm?, o type
Photo. 4.

Heat A, 750°C, 3.8 kgf/mm?, :=5 300 h
Photo. 5. Cavity formed at interface between AIN
and sigma phase on grain boundary.
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Initiation and growth of cracks formed at sigma/austenite interface.

1k S A3)
— R T R Y
0/—‘?:'- -——La==
.1k T type, 6'50°C,18kg.f/mml2 . .
1020 30 40 50 62 70
1 =08 02500 (b
/'- \O
0 \O
-1}
2, -2l W type, 650°C, 12kgf/mm? X
ot 500 1000 1500 2000 2500 3000
1F JA Yy A Y P Y Ppp—— A (c
S e
4 41
= -
¢ -of %
S _1oLC type. 700°C, 7kgfimm2
[ 2000 4 00
.; 1r = :O————A———— --A (d)
o o ‘e o
2 - \. \o
@)
-2F \
_3_
— 4+ Heat
& A B
-1k @ O specimen gauge
12 A A specimen head
O type, 750°C, 3.8kgf/mm?Z

—136—5050 10000 15000 20000 25000 30000
. Time (h)
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