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ABSTRACT The uniaxial time—dependent strain cyclic characteristics and ratcheting behavior of
SS304 stainless steel were studied by cyclic loading experiments at room temperature. The effects of
strain and stress rates, hold time and loading chart on cyclic softening/hardening feature and ratch-
eting were discussed. It is shown that the SS304 stainless steel presents remarkable time-dependent
characteristics even at room temperature, the cyclic deformation behaviors, especially for ratcheting,
depend significantly on strain and stress rates, holding time and loading charts. Some significant con-
clusions are obtained, which is useful to establish a constitutive model describing the time—dependent

cyclic deformation of the material.
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Fig.1 Schematic diagrams of the three kinds of loading
charts with different holding times (om in Fig.lc
to be mean tensile stress)
(a) holding time of 5 s at the peak/valley
(b) holding time of 10 s at the peak/valley
(c) holding time of 10 s at the peak only
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Fig.2 Monotonic tensile stress—strain (c—) curves with

different straining rates for the stainless steel
S$S304
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Fig.83 Results of uniaxial strain cycling at strain amplitude 0.5%
(a) stress-strain (o—) curve at § = 2 x 1074 s71
(b) curves of stress amplitude (¢a) vs cyclic number (N) at different strain rates £
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Fig.4 Results of uniaxial strain cycling at strain amplitude 0.5% and loading rate é = 2 x 1074 g1
(a) stress—strain (¢ — ) curve for holding time 10 s

(b) curves of stress amplitude (oa) vs cyclic number (N) at different holding times
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Fig.5 Results of ratcheting at mean stress 78 MPa and stress amplitude 234 MPa
(a) stress—strain (o—¢) curve at 6= 13.0 MPa/s

(b) curves of ratcheting strain (&r) vs cyclic number (N) at different stress rates &
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Fig.6 Results of uniaixal ratcheting at mean stress 78
MPa, stress amplitude 234 MPa and stress rate
6=2.6 MPa/s
(a) stress—strain (o—¢) curve for holding time 10 s
(b) curves of ratcheting strain (e:} vs cyclic num-

ber (N) at different holding times
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Fig.7 Curves of ratcheting strain (&) vs cyclic number
(N) at mean stress 78 MPa, stress amplitude 234
MPa, stress rate 6=13.0 MPa/s and under various

loading charts
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