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Fig. 2 Deformation of the crystal under an applied pressure of 32 GPa in Ref. [97]: (a) shows the stress evolution,
and (b), (c) show the rates of accumulated slip at different times (7)
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simulations by using coupled p¥T-CPFE models®”!
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Deformation rate

K5 FIJH Lagrangean HE 42 #E 37 (¥ P 52 CPFE B 40055 42 A AR A 11 153 bl A8 R AR TE «
(a) JUfT G 24, oo w7 g st XS4 N ) SR 88 355 (b)) 28 T] 536 43 A 1)
Fig. 5 High strain rate deformation of equal-diameter dies simulated by the phenomenological
CPFE within the Lagrangean framework. (a) shows the geometry configuration where V' is the
imposed velocity in the specified domains, and (b) is the deformation rate distribution '
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\ Fraction of twinning is over the critical value 0.4,
fragmentation happens.
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Advances in the Study of Dynamic Response of Crystalline Materials
by Crystal Plasticity Finite Element Modeling

ZHENG Songlin
(Institute of Fluid Physics, CAEP, Mianyang 621999, China)

Abstract: As an important simulation tool for describing the elastoplastic deformation of anisotropic
heterogeneous materials on continuum scales, crystal plasticity finite element (CPFE) modeling can
effectively predict macroscopic mechanical properties of materials, thus plays a critical role in engineering
design. In the practical engineering applications, many crystalline materials work at extreme conditions such
as high stress, high deformation rate, and high temperature. The anisotropic heterogeneous microstructure
evolutions under such conditions are the key factors to understanding the dynamic response of materials, and
it brings great opportunities and challenges for CPFE. In this paper, we firstly review the theory and model
of CPFE, and then introduce the applications of this method in study of dynamic response of crystalline
materials, and discuss the challenges and open questions of CPFE in modeling material dynamic response at last.
Keywords: crystal plasticity finite element; dynamic response; constitutive relation; deformation; materials
modeling
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