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THE ADVANCES OF STUDIES ON THE
DYNAMIC INITIATION OF CRACKS

Zhao Yapu

Laboratory for Nonlinear Mechanics of Continuous Media (LNM),
Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080

Abstract 1t is attempted by this paper to systematically review the existing
dynamic initiation criteria, Some well-known dynamic initiation criteria are,
(1) Dynamic stress intensity factor criteriony (2) Dynamic J-integral criterions
(3) Least action criterions and (4) Minimum time criterion, Some recent im-
portant experiments and some important conclusions obtained from experiments
are briefly introduced, It is generally agreed by the experiments that the dy-
" namic fracture toughness of materials under small-scale yielding (SSY) decreases
with increasing strain rate, the fracture in this case is one of cleavage in
nature, on the other hand, the dynamic fracture toughness of materials under
large-scale yielding (LSY) increases with increasing strain rate, resulting in a
fibrous fracture, It is emphatically pointed out that a sharp “spike” was recorded

by the plate impact experiments conducted in Brown University for the normal
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velocity of the rear surface of the specimen at the onset of crack growth,which
could not be predicted by the inverse square root singular stress field of the
linear elastic fracture mechanics (LEFM). The crack initiation was modeled
by Profs, Clifton and Freund et al, as the sudden formation of a very small
hole at the crack tip, The radius of the hole, which appeared as a parameter in

the solution, agreed reasonably well with the interparticle spacing,

Keywords dynamic loadings skort-duration pulse; mode I cracks loading
rates temperalure; dynamic crack initiations criterins; cleavage
fracture; fibrous fractures overstress intenzity [Juctor: charac-

teristic scale (inirinsic internal ditnension) at tke crack tip
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