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NEAR-TIP FIELDS FOR MODE-I CRACK DURING STEADY
GROWTH IN MATERIALS WITH MIXED HARDENING

Zhang Xiaoti® Zhang Runfu® Hwang Kehchih®
(Institute of Mechanics, Academia Sinica)?
(Naval Academy, Dalian)®
(Tsinghua University, Beijing, China)®

Abstract

Based on the constitutive law for mixed linear hard=utug suggested by ¥adaschevich and
Novozhilov'?, the asymptotic solution are obwined for the neer-cdp iields for mode-1 crack
during steady growth in planc -sirain and in plans-strass state. A mixed hardening parameter
g is introduced, with the extrem: vilues @ = 1 for isotropic hardening and 8 = 0 for kinem-
atic hardening. Numerical results are obtained for various values of tangent modulus ratio o=
E,/E and parameter &,

For plane-strain problem (with Poisson’s ratio » = 1/3), the order of singularity s and
angles 65, 8, subtended by plastic zones are shown in Table 1. For « = 0.01, =1, 0.5,
the angular distribution curves of equivalent active stress, stress components and plastic strain-
rate components are shown in Figs. 3—5. In the same figures are also shown the results of

M who neglected the secondary plastic zone. Comparison shows that

Amazigo and Hutchinson
for materials with low hardening (e. g. @ = 0.01) the secondary plastic zone plays a signifi-

cant role.

For plane-stress problem, values of s, 6, and 8, are shown in Tables 2,3 and 4, respec-
tively. Again for &« = 0.01, g =1, 0.5, 0.1, the angular distribution curves of stresses are
shown in Figs.7 and 8, and those of plastic strain-rates in Fig. 9.

All the numerical results show that the anisotropy of hardening is an unnegligible factor in
the consideration of crack-tip fields.



