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Constitutive Modeling of Cyclic Plastic Behaviour of 304 Stainless Steel
Under Temperature Variation

Nobutada OHNO, Mamoru SATOH,
Yukio TAKAHASH]I, and Kazuo KUWABARA

The constitutive model based on the cyclic nonhardening region is applied first to describing the
cyclic plastic behaviour of 304 stainless steel under in-phase and out-of-phase cyclic changes of
temperature and athermal strain; temperature is cycled between 200°C and 550°C. Fairly good
agreement between the predictions and the experiments is obtained, if we assume that the internal
change proper to the higher temperature (i.e., 500 or 550°C) is induced predominantly under such
nonisothermal cyclic loading. On the basis of this finding, then, the evolution equation of isotropic
hardening is extended so that it can be valid even for irregular variations of temperature. The
validity of the extended model is ascertained by comparing its predictions with the experiments on
304 stainless steel performed recently by Niitsu and Ikegami.
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TELT 25 DEBE, o(T) ix 500~550°C TR/ME 72
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AT) o2 BE W, g DEALIZ B DEREKE
T3, Tkbb, B->0 0HEITE, ¢ 3R (30) DAL
B2HEIZL > THA (TRbbHEIE) 7228, B-=00D
BAICIE, O X RERIZELCZY,

L7z28>T, Br=0 L B/ (30) 2K 8 DIRE -

500 T 1 1 i T
AE=10 %
£ a00l-  © Experiment
= .
;’; 20'C 20°C
@ 300 -
w
B
8 2001~ © 600'C .
o
@ Model, Eq.(30):
E 100 |~ - —
— B,=0.07
! ] ) ] 1
0 20 40 60 80 100 120
N (cycles)

12 BEOMBHELEHEIBELER(I)
(EBRASR « e - W E®)

) i 1 T T

400 © Experiment

200°C 200°C
ey |

Tensile peak stress (MPg)

Model, Eq.(30):
100~ ---- B,=0 .
— B,=0.07
L L 1 | 1
0 40 80 120 160 200 240
N (cycles)

K 13 REEOMEERAZE(L 2 D Bk UEH (1)
(RERRSR @ #ii - k™)

NI | -El ectronic Library Service




The Japan Soci ety of Mechanical Engineers

BEXET OSUS 304 DR U iEia =, 1147

14 R & RAMEOLERR

VT AHIEEELERCHERAT 5 &, R(Q29)D g
g DEFMEL 2D, c=cmin ZIREL7ZHBEER L ¢s
»Eeh3 (K11 D— S8,

RGO 2BTFER 12, 13 1T7F. Tho D
TR, B3BELET L CBENEBRICELLT
Vw3, B12, 13 DOEERER 12 SUS 304 1230 3 2 %
B-MEYOBRTHY, EBRTOVOTFAHEIX 6=
0.2%/sT—ETH3, M12, 13 %R 2 &, IR
EEBRERE»ZVOBET—HRLTBY, Lizss->
TRCOREHTH2LEZ 515, Biz B,=0.07
DIEF T, TTCBRRIzE S ¢>p/c(T) L2 3
L qREIET 205, ©— 25BN EROSE DR
EED BREVEZIZR, Y —2BA0EENERL
5. ZORR Br=0.07 DEATHRRIX, B-=0 OB
REIVEBRRELO—F0 LW, LHL B,=0.070
fEi, B12, 13 ORERSERERCH S LD 0E
DIETHY, B 2 4 BETHRRLEABBRS T
DORETBILIZTER Y,
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T = (Tp) weeveeeeerrmseresesesnensnenanee (33)
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