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Fig 2 Strain paths
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Fig 4 V ariation of delay anglew ith the length of (plastic) strain path
after turning point (equal pre-strain, differentturning angle)
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Fig 5 V ariation of delay anglew ith the lenth of (plastic) strain path

after turning point (equal turning angle, different preceding strain history)
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Fig 6 V ariation of delay anglew ith the lenth of (plastic) strain path
after turning point (equal turning angle, different preceding strain history)
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Fig 8 V ariation of themagnitude of stress vectonw ith the lenth
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AN ELASTO-PLASTIC CONSTITUTIVE EQUATIONS
FOR THE STAINL ESS STEEL UNDER COM BINED
AXIAL AND TORSIONAL LOADS PART——I EXPERM ENTS

Zhao Shexu Kuang Zhenbang
(Institute o Engineering M echanics, X i’an J iaotong U niversity, X i’an 710049, China)

Abstract In the present paper, a seriesof expermentsw ere performed on the plastic
deformation of a thin-walled tubular pecmen of 1Cr18N i9Ti S S along trilinear, cir-
cular and elliptical strain paths under combined loads of axial force and torque T he ef-
fects of intrinsic geometry of loading path on the magnitude and the direction of stress
vector w ere investigated in plastic strain vectoral space Experimental results show that
the delay, the instantaneous s0ftening and the recovery of hardening of stress regponse
are related tightly to intrinsic geometry of loading path L ensky’shypothesisof local de-
term inability isnot hold in general loading T he deformation history and the coupled ef-
fect anong strain components have significant influenceson the reponse The prelimi-
nary TEM tests show that the dislocation substructures in thematerial are dependent on
the plastic deformation history.

Key words combined axial-torsional loading, delay angle, dislocation



