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Fig.1 Elastic-viscoplastic constitutive model
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Table 1 Solutions for different f

f 0.3 0.1 0.01 0.0
P(0) 2.4556 1.7463 1.5371 1.5164
R(0) x 102 0.8597 2.7925 3.5461 3.6237
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Table 2 Solutions for different M

M 0.3 0.1 0.01  0.0001
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THE ELASTIC-VISCOPLASTIC FIELD AT MODE I STEADILY
PROPAGATING CRACK-TIP

Jia Bin*Y  Wang Zhenging! Li Yongdong**
*(School of Astronautics, Harbin Institute of Technology, Harbin 150001, China)
T(Architectural Engineering College, Harbin Engineering University, Harbin 150001, China)
**(Mechanical Engineering Department, Armored Forces Engineering Institute, Beijing 100072, China)

Abstract The viscosity of material is considered at propagating crack-tip. Under the assumption that the
artificial viscosity coefficient is in inverse proportion to power law of the plastic strain rate, an elastic-viscoplastic
asymptotic analysis is carried out for moving crack-tip fields in power-hardening materials under plane-strain
condition. A continuous solution is obtained containing no discontinuities. The variations of numerical solution
are discussed for mode I crack according to each parameter. It is shown that stress and strain both possess
power law singularity. The elasticity, plasticity and viscosity of material at crack-tip only can be matched
reasonably under linear-hardening condition. And the tip field contains no elastic unloading zone for mode I
crack. The quasi-static solution is recovered when the crack moving speed approaches zero, which show that
the quasi-static solution is a special case of a dynamic one. If the limit case of zero hardening coefficient is

further considered, the solution can be transformed to the elastic-nonlinear-viscous one of Hui and Riedel.

Key words quasi-static propagation, dynamic propagation, power hardening, elastic-viscoplastic material,

crack-tip field
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