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The Effects of Some Factors on the Creep Behavior of Type 304

Stainless Steel

Synopsis:

Takanori NAKAZAWA and Hideo ABO

The effects of some factors on the creep behavior of type 304 stainless steel have been studied, and rela-
tionships between the strength and the structures in the steel have been discussed. Main results obtained

were as follows:

(1) Creep strength and creep rupture strength at 550, 600, and 650°C increased with cold working rate

up to 20%, but creep rupture elongation decreased,

These facts were explained by the strengthening of

matrix by dislocations which acted as precipitation sites of carbides during creep.

(2) The steel was aged for up to 3 000h at 550-700°C. Carbides precipitated on grain boundary and in
the neighborhood of grain boundary. With long time or high temperature aging creep strength and creep
rupture strength decreased, but creep rupture elongation increased.

(3) Creep strength at 600°C was independent of the grain size. Initiation of crack was accelerated with
growth of grains, and therefore the creep rupture strength and elongation became lower.

(4) Creep strength of type 304 stainless steel stemed from uniformly distributed fine carbleds (Cr, Fe)qq-

C, which precipitated on dislocations during creep.
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Table 1. Chemical composition (wt%,).
C Si Mn P S Cr Ni N
A 0.079 0.59 0.96 0.021 0.009 18.4 9.55 0.0264
Cl 10.028 0.56 1.17 0.005 0.005 17.9 10.3 0.0142
Cc2 0.065 0.56 1.18 0.005 0.005 18.1 10.4 0.0143
C3 0.075 0.67 1.18 0.012 0.005 17.1 +9.6 0.0201
C4 0.121 0.72 1.19 0.013 0.005 18.0 10.0 0.0209
C5 0.188 0.71 1.20 0.014 0.005 18.1 10.1 0.0194
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Fig. 3. Effect of cold work on creep curve of
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Photo. 1. Effect of cold work on the microstructure of steel A creep-ruptured
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Photo. 2. Electron microstructures of steel A crept at 600°C, 20 kg/ mm?
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Photo. 4. Electron microstructure of steel A
after aging at 600°C" for 300 h.
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Fig. 6. Residues analysis from electrolytic ex-
traction of steel A after aging.
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Fig. 7. Effect of aging on creep curve of steel
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Fig. 8. Effect of aging on minimum creep rate,
rupture life, and rupture ¢longation of
steel A.
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Fig. 14. Effect of carbon content on creep curve

at 600°C, 20 kg/ mm2.

Photo. 6. Microstructure of steel C-5 creep-rup-
tured at 600°C, 20 kg/ mma?.
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Fig. 17. Load-strain curves at room temperature
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5.
(4) CgEolmE tbics Y — FHEEINSL, W@
W 5 < 2 B2 ST 5. Ll C @2
0.129 X &< 75 &2 U — g KU SEHHNC R
bt U, WA LA SR LR+ X 5
e b BTN fudn g 5.

(5) AWDoY — FEEITEIC S Y — Il
o —ic B L7z (Cr,Fe)unCs A% ixhi @& % i
HriiwkoTthiebIhTws., L >TCEECK
ZDX ST Y — PRSI E L s D0

DOHHREMELEEZEZOND. Bidhic k52 ) — FHREIRT
HbIOXSIBBTETES.
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