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Table 1 Comparison of methods in fracture propagation simulation

Methods Type I tensile fracture
Experimental o B
e e =
result D

Quadrilateral h (a) Quadrilateral mesh
uadrilateral mes

Element

deletion (b) Unstructured mesh
Unstructured mesh

Inter element

XFEM

Element size: 0.25 mm

Element size: 0.125 mm

Phase field

Element size: 0.0625 mm
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Table 2 Comparison of 3D and multi-fracture simulation of XFEM and phase field approach

XFEM Phase field
Crack

Level sets Fast marching No need crack tracking

3D crack

Multi-crack
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Fig. | Experimental result (a) and phase field simulation (b), (c) of jag fracture under mixed condition of type I & III®*!!
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Fig. 2 Phase field simulation of static/quasi-static brittle fracture: (a) type I & II fracture™”, (b) fracture in L-shape sheet™”!
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Fig. 10 Phase field simulation to KW test”®: (a) brittle fracture induced by impact velocity of 20 m/s,
(b) ductile fracture induced by impact velocity of 39 m/s
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An Overview of Phase Field Approach to Fracture
ZHANG Hao, YU Jidong, PEI Xiaoyang, PENG Hui, LI Ping, CAI Lingcang, TANG Tiegang

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

Abstract: Phase field modeling to fracture has received much attention since the beginning of this century,

which exhibits an advantage in fracture propagation simulation. In this work, we compare the phase field

approach to fracture with other simulation methods, and show an overview and development of phase field

approach to fracture. Up to now, the phase field method has been successfully applied to the brittle fracture

and could simulate some classical crack problems. Based on this, the multi-fields problem coupled with the

fracture is currently pursued. Furthermore, we introduce the study situation of the phase field simulation to

the ductile fracture and put forward its development in the future.

Keywords: phase field approach to fracture; simulation; brittle fracture; ductile fracture
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