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ABSTRACT The time-dependent strain cyclic characteristics and ratcheting behavior of S5304
stainless steel were studied by experiments under non-proportionally multiaxial cyclic loading and
at 973 K. The effects of loading path, straining/stressing rate and holding-time at peak/valley of
each cycle on cyclic softening/hardening behavior and ratcheting were discussed. It is shown from
experimental results that the cyclic softening/hardening behavior and ratcheting of the material are
characterized by apparent time—dependence, i.e., the cyclic deformation behaviors depend not only
greatly on loading rate, but also apparently on holding-time, besides, the ratcheting behavior of the
material also presents a great dependence on loading path at high temperature. Some results obtained
are helpful to construct a time—dependent constitutive model of ratcheting.
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Fig.2 Diagrams of six kinds of loading paths

(a) pure torsional cyclic straining (b) linear cyclic straining {c) circular cyclic straining

(d) pure torsional cyclic stressing (e) linear cyclic stressing

(f) rhombic cyclic stressing



9 # BIRT4ESE - 85304 ANSHM iR AR LB 2 Unak T I M SCTE AR TEAT MRy LB T 72 965

ﬂ 5s(10s) 535 (10 s) (@)

AV
/L

5s (10 s)

~v

T

ﬂ 10s ®)

ANIAN
WA

B 3 RARE RIS
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Fig.4 Results of pure torsional cyclic strain
(a) stress—strain curves
(b) maximum shear stress V3Tmax

vs cyclic number N
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Fig.5 Curves of maximum equivalent stress omax and

cyclic number N under linear cyclic straining
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Fig.7 Results of pure torsional ratcheting
(a) stress—strain curve

(b) torsional ratcheting strain
v:/v/3 vs cyclic number N
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(a) strain response (stress rate 10 MPa/s)

(b) axial ratcheting strain e, vs cyclic number NV
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