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ABSTRACT An experimental study was carried out of the cyclic properties of 304 stainless steel sub-
jected to uniaxial strain and stress at high temperature. The effects of cyclic strain amplitude, temperature
and their histories on the cyclic deformation behavior of 304 stainless steel were investigated, and the influ-
ences of stress amplitude, mean stress, temperature and their histories on the cyclic creep (i.e., ratchetting)
were also analyzed. It is shown that either uniaxial cyclic property under cyclic strain or ratchetting under
asymmetric uniaxial cyclic stress depends not only on the current temperature and loading state, but also

on the previous loading history. Some significant results were obtained.
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(1) 300 C: 0.30%(40 cyc)—0.40%(20 cyc)—
0.60%(20 cyc)—0.40%(20 cyc)—0.30%(20 cyc);
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Fig.1 Diagram of o0, vs N under four kinds of temperature

values
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Fig.3 Diagram of e; vs N under different mean stresses and

their histories at three kinds of temperature values
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Fig.4 Diagram of ¢; vs N under different stress amplitudes

and their histories at three kinds of temperature values
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Table 1 The loading conditions of cycling tests under different mean stresses and their histories
(MPa)
Temperature, C Case @ Case @ Case @ Case @ Case ® Case ® Case @
300 01195 491195 744195 981195 0+195 T4+195 494234
600 0+183 261183 53+183 79+183 26+183 79+183
700 01102 26+102 521102 771102
® 2 FEANAREREGETHOEFARFH
Table 2, The loading conditions of cycling tests under different stress amplitudes and their histories
(MPa)
Temperature Case @ Case @ Case ® Case @ Case ® Case ®
Room temperature 524222 5214248 524274 524222
300 C 26+194 264232 261272 261298 26+194 261298
600 T 38+128 384180 38+205
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Table 3 The loading conditions of cycling tests with prior strain cycling or without prior strain cycling

(MPa)
Temperature Initial Case Case Case Case Case Case

C status ) @ ) @ ® ®
300 AD 261191 264231 261268 26+294 261320

B2 26+194 261232 261272 261298 26+194 261298
600 AD 394131 39+184 391208 391232

B2 38+128 381180 381205
700 Al 261127 51+127 04127 51+£127

B2 26+127

1) with prior strain cycling, 2) without prior strain cycling
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Fig.5 Diagram of ¢; vs N under three kinds of temperature values

(a) with prior strain cycling

(b) without prior strain cycling
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