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Abstract

This paper studies the applicability of the method of caustics into anisotropic materials under
mode I and mixed mode static loading conditions and introduces the procedure to obtain stress
intensity factors(S.I.F.) in anisotropic materials by the method of caustics. The mapping equa-
tions for initial and caustic curves in anisotropic materials were introduced and their computer
graphical images were compared to the experimental ones to check the validity of the mapping
equations proposed in this paper. The agreement between them was found to be satisfactory. Two
kinds of method to determine S.IF. in anisotropic materials by the method of caustics were
proposed in this paper and applied into the orthotropic materials under various loading condi-
tions. In the case of mode I loading condition, the S.I.F.’s obtained by this paper’s methods were
found to be quite similar to the results by other method, boundary element method (B.E.M.) and
in the case of mixed loading condtion, the S.I.F’s by this paper and B.E.M. showed a little
differences(2.2-24.4%) with respect to the slanted angle of crack.
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Fig. 12 Comparison of theoretical shapes of caustics and experimental ones
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Table 2 Comparison of theoretical caustic curves
withe xperimental ones

Specimen Copper Fiber Carbon Prepreg

Y,/x, Acry! Composite | Acryl Composite
Load con. The. Exp. The. Exe.
Mode | 1.07 1.11 1.15 1.16
mixed mode | 0.973 | 0.952 1.06 1.07

S EER

X.. maximum length on the X-axis in a caustic
Y. : maximun length in the Y -axis direction in
a caustic

The. : theoretical, Exp. . exeperimental
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Fig. 13 The relationship between stress intensity fac-
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(theoretical Y_/Xy=1.15)
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Fig. 14 Variation of the experimental shapes of caustics with respect to the size of initial curve
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Table 3 Comparison of the values of F obtained
by Specific Point Method (S.P.M.) with
ones by Specific Length Method (S.L.M)

Methods{ (S.L.M.—X,) (SLM.—Y)
Specimen\|  CPM=X) SPM.-X)
0.3 1.020 1.026
o 0.4 1.021 1.055
W5 1.007 1.041
0.6 1.004 1.044

X: . maximum length on the X-axis in a causic
X, . maximum length in the Y-axis direction in
a caustic

X - One of the X-axis crossing points in a caus-

tic
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Fig. 16 The relationship between stress intensity fac-

tor and crack length in moad I loading condi
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Fig. 18 Variation of the experimental shapes of caustics with respect to the slanted angle of crack (¢)
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