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Effect of the Grain Size of Temperature Dependence
on the Creep Behavior of SUS 316
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Sae Wook Oh*, Oug Kang**

Abstract

Austenitic stainlesis steel has been investigated widely for creep strength of heat resistant material
and effects of grain sizes due to various solution treatment time under constant temperature.

It was studied that effects of grain sizes subject to solution treatment temperature 1100°C, 1125°C,
1175°C, 1250°C, and 1300°C respectively on the creep strength, fracture behaviour and fractography of
SUS 316 stainless steel.

The experimental results obtained were as follows.

1. The optimum grain size for the maximum creep strength did not vary with creep testing tempera-

tures and stress levels.

2. Among various grain sizes due to different solution treatment temperature, the optimum grain
size for the creep strength was found 0.044mm. Also the size showed the minimum initial strain
regardless creep temperature,

3. Garofalo’s equation of creep rupture life was applied well to SUS 316 stainless steel.

4. The fractography of optimum size was ductile intergranular fracture of dimple type and showed
along with the increase of grain size intergranular fracture of w type.
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Table 1. Chemical composition (wt%)

Mo | Cu

[ .
0.071 0. 4231 1. 3630. 029\‘0. 016(13.4,17.3 ‘ 2.0210.39

C Si.Mn‘P S INi [Cr
|

1,100C heating

1,125%C heating .

1,175C heating

Table 2. Heating temperature and mechanical
properties.

Tensile Yield Redu- Vickers

Heating |Grain Elon- |ction

. Streng- Stren- . Hardne-
Tempe- |Size o ~- |gation|of
th(kgf/ gthlkg ss Ve
rature |(No) ‘ - (% A(r%za3 509)
Room
temp } 59. 07 { 34. 19[ 56. 25| 76. 41 125

1100 7 \ 55.74 { 29. 75\ 58.93] 77.65 125
1125 6

55. 38 l 29. 23’ 59.34 75.71 125

1175 l 5 54.15 * 29. 15| 60. 00| 75. 65 125

1250 | 4 | 54 10 | 20.07 60.71 75.18| 125

1300 | 3 | 54.08]27.61{ 62.00| 75.00] 125
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Table 4. Calculated values of parameters for
different temperature and Creep

Stress.
Tempe~ | Creep |
rature Stress K I
cCy (kg f]m®
36 1.96975% 107! 0. 0429
600 34 1. 0680 107! 0.0432
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20 1. 7848 0. 0448
650 28 9.6324%x107! 0. 0452
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26 18.3976 0. 0407
700 24 8. 0995 0. 0411
22 3.4946 0.0418
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