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PEIERLS’ FRAME AND THE BEHAVIOR OF
DISLOCATION AROUND THE
TIP OF CRACK

Wang Zigiang
(The Research Institute of Mechanics, China Academy of Science)

—~Abstract—

This paper presents a strict mathematical analysis for the problem of the nucleation and
the radiation of the dislocation at crack tip, under the Peierls” frame. On the basis of the re-
vised Rice’s hypothesis, the author established a new system of governing equations, in which
the stress field and the field of dislocation density are expressed respectively as the first and
second Chebyschev polynomials series and the opening displacement and the slip displace-
ment of dislocation may be expressed with trigonometrical series. And, by the discrete
method, these governing equations may be reduced to a system of nonlinear algebraic equa-
tions solved by the Newton—Raﬁhson’ s method. The solutions of pure shear, pure tension
and shear and tension combined far ficlds are obtained. The computational results clearly
show the processes of nucleation and the radiation of the dislocation a,found the tip of the
crack.

Keywords: Peierls’ frame, The tip of crack, Behavior of dislocation.



