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Fig.1 Fracture strain vs Z parameter curve of Cs/Mg composite
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Fig.2 FEM model of liquid-solid extrusion of composite
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Fig.3 Damage distribution of the liquid-solid extrusion process
at different extrusion speeds: (a) va=2.5 mm/s and

(b) vp=6 mm/s
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Fig.5 Surface cracks of composites extrudate by liquid-solid
extrusion on the surface (a) and in the longitudinal sec-
tion (b) (v=6 mm/s)
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Modified Cockroft-Latham Fracture Criterion and
Its Application to Liquid-Solid Extrusion

Liu Jian®, Qi Lehua®
(1. Xi’an University of Technology, Xi’an 710048, China)
(2. Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Both deformation temperature and strain rate are important factors for the damage behavior of magnesium matrix composites
in the liquid-solid state. In the present paper, Zener-Hollomon parameter, which incorporates a combined effect of temperature and strain
rate, was introduced to Cockroft-Latham fracture criterion as a correlation coefficient. The correlation coefficient, which equals facture
strain under uniaxial tensile stress state, was determined by a series of tensile tests of Ci/Mg composites in the high temperature solid
state and semi-solid state, and fitted into a nonlinear function of InZ, thereby obtaining a modified Cockroft-Latham fracture criterion.
Furthermore, the modified Cockroft-Latham fracture criterion was applied to the simulation of liquid-solid extrusion, and the predicted
results show a good agreement with experimental observations in both the direction and length of surface cracks.
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