HEziASE =23 Ad, A28 Al 11 &, pp. 1799~1806, 2004 1799

oA AT FEe] B 47

- % - x%
ASH BT GHL.

o M
o‘_o
x

(20043 79 69 A, 2004 109

A Study on the Crack Propagation Criterion of Orthotropic Material
by the Static Photoelastic Experimental Hybrid Method

Dong-Chul Shin, Jai-Sug Hawong, Sung-Su Nam and O-Sung Kwon

Crack Propagation Criterion(z# € A 3} ©] &), Static Photoelastic Experimental Hybrid
Method(A & F&tAd A¥ slo] B el =4), Minimum Strain Energy Density Criterion
(A4 ¥ ENUAYRE o] &) Maximum Tangential Stress Criterion(3 tl 4158
o] &), Orthotropic Material(3] 3 ] %43 A)), Mode Mixity(RE ZZE).

Key Words :

Abstract

The static photoelastic experiment was applied to orthotropic materials. And then the specimens used in
photoelastic experiment were fractured under static load. The static photoelastic experimental hybrid method
for orthotropic material was introduced and its validity had been assured. Crack propagation criterion used the
stress components, which are considered the higher order terms, obtained from the static photoelastic
experimental hybrid method was introduced and it was applied to the minimum strain energy density criterion,
the maximum tangential stress criterion and mode mixity. Comparing the actual initial angle of crack
propagation with the theoretical initial angle of crack propagation obtained from the above failure criterions,
the validities of the above two criterions are assured and the optimal distance (r) from the crack-tip is

0.01mm in order to get the initial angle of crack propagation of orthotropic material (C.F.E.C.).
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Fig. 1

Specimen of Photoelastic Experiment for
Orthotropic Material (C.F.E.C)

A: Light source B: Polarizer 1(P,) & Quarter wave plate 1(Q;)
C: Specimen D: Loading device ~ F: CCD camera
E : Polarizer 2(P:) & Quarter wave plate 2(Q;)

Fig. 2 Optical system of photoelastic experiment
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Table 2 Initial angles of crack propagation in the orthotropic materials(2a/w=0.3)
Inclined | Mode Calculated initial branched angle, 6, [°] Actual
Angle | Mixit 7 T initial
5 ] [O]Y r=0000imm | r=0005mm | r=00imm | r=005Smm | r=0.Imm angle
? MTSC | MSEDC | MTSC | MSEDC | MTSC | MSEDC | MTSC | MSEDC | MTSC | MSEDC
30 27.55 18.27 18.27 37.23 37.23 40.34 40.34 41.57 41.57 41.13 41.13 40.0
45 44.78 19.97 19.97 40.33 40.33 42.47 42.47 42.13 42.13 4235 42.35 41.9
60 58.91 21.09 21.09 38.85 38.85 42.82 41.93 45.35 42.09 47.03 41.98 42.9
Note : MTSC = Maximum Tangential Stress Criterion
MSEDC=Minimum Strain Energy Density Criterion
Table 3 Initial angles of crack propagation in the orthotropic materials(2a/w=0.6)
Inclined | Mode Calculated initial branched angle, 6, [°] Actual
i initial
;;ng[loe] M“‘[L‘}Y r=0.0001mm r=0.005mm r=0.01mm #=0.05mm r=0.Imm angle
? MTSC | MSEDC | MTSC | MSEDC | MTSC | MSEDC | MTSC | MSEDC | MTSC | MSEDC
30 27.76 18.09 18.09 37.17 37.17 39.35 39.35 4138 4138 40.79 40.79 389
45 44.37 20.33 20.33 39.09 39.09 41.73 41.73 44.35 44.35 44.63 44.63 40.9
60 59.56 21.95 21.95 39.39 39.39 42.09 42.09 45.04 44.83 45.11 44.02 41.9
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