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A New Cntenon of Combined Type Crack-——The Criterion -
' of Minimum Distance rmin in Plastic nglon '

Yin Shuang-zeng
(North China Institute of Water Conservancy and Power, Fandan, H ebei)

Abstract

The existence ol the plastic area around the crack tip is an important factor agaimst
the cracking, In this plastic region, the cracking most likely develops in such a direction
along which the distance from the existant crack tip to the plastic region edge is a shor-
test one,

Substituting the stress components at the crack tip for a combined cracking into
R. von, Mises equation of yielding condition, the boundary equation of the plastic region

around the crack tip can be expressed as,

r= Eg—%[(%+ i—lscose 12 cos2f )Kz ( 3 -cosf sinf — ,;, san)K K,

+( 356 18cose + cosze)Ke, + ;K:}

Where r is the distance from the crack tip to the boundary of plastic region, The direction

in which the cracking develops can be determined by the following conditions,
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One form of the material failures is the slipping under the action of shear stress,
Under the conditions of complex stress, the octahedral shear stress on a point around the

crack tip is

5 7717 2 1 N
Toct = ~/ o {( 36 18cosﬂ 12 cos2f ) Kz + ( 3 cosOsng 951110.)K,K,,

+<ﬁ; —l—scose 4+ 1 cos’B )K %—Kﬁ }%

=y(3241 ' By i0d L
let B {( 36 18cos() 12 cos2f ) K: + ( 3cos0sm0 9smlﬁ' )K,KI

+( 5 cosﬂ +~cos=9 )K’+ K2 }t
36 18 4

here, B devotes the factor of the octahedral shear stress, which relates to the size, pattern
of crack and the exerted stress, Its magnitude reflects the sireagth of the stress field
around the crack "tip, Therefore, it can be considered as the criterion of combined type crack
development, When B reaches the critical value of B, i. e,, B=B,, the crack developing
occurs,

Based on the theorem above, the following relationship can be obtained for the prob-

lem of [ ~type crack
B, =%ch.

This criterion is established based on the octahedral shear stress of elastic mechanics
and R, von Mises yielding condition, which related the fracture to the traditional theo-
rem of mechanics, Therefore, it is of a quite clear physical concept, amd; simple calculation
procedure, The computations show results more reasonable and accurate than those of S,

(0g)mx 80d G critetia,



