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Dynamic Stress Intensity Factor K« of Crack Propagating with Constant
Velocity in Orthotropic Disk Plate Subjected to Longitudinal Shear Stress
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ABSTRACT

Dynamic stress intensity factors are derived when the crack is propagating with constant velocity
under longitudinal shear stress in orthotropic disk plate. General stress fields of crack tip propa-
gating with constant velocity and least square method are used to obtain the dynamic stress inten-
sity factor. The dynamic stress intensity factors of Grv/Grv=1(=isotropic material or transverse-
ly isotropic material) which is obtained in our study nearly coincides with Chiang’s results when
mode 1I stress is applied to boundary of isotropic disk.

The D.S.LF. of mode o stress is greater when a(=angle of crack propagation direction with fiber
direction) is 90° than that when « is 0°. In case of a/D(a . crack length, D : disk diameter) <0.
58, the faster crack propégation velocity, the less D.S.LF. and when crack propagation velocity
arrives on shear stress wave velocity, the D.S.LF. is zero. In case of a/D>>0.58, the faster crack
propagation velocity, the less D.S.LF. but when crack propagation velocity arrive on shear stress
wave velocity, the D.S.I.F. unexpectedly increases and decreases to zero.

Z 9 7)48-0) ; Orthotropic Disk Plate(2 @ojutA 99%), Crack Propagation with constant velocity
(54798 5&5), Dynamic Stress Intensity Factor Ku(F 4 ¢ &A 4 Ki)
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Table 1 The comparison of our -results with
Chiang's results for the normalized
dynamic stress intensity factor Kx /
r(za)'?] in isotropic material

a:D/M| 0 0.2 0.4 0.6 0.8

1:2 1.7995(1.7724|1.6884 |1.5371 |1.2842

(1.80) [(1.77) [ (1.69) | (1.54) | (1.28)

Kx :dynamic stress intensity factor, a:crack
length, ( ):Chiang's results, M=c/C,, ¢:crack
propagation velocity, C,:shear stress wave ve-

locity
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Fig.3 Normalized stress intensity factor with
M(crack propagation velocity/shear
stress wave velocity)
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