1890 KEMMBEHRIE $16% H 103, pp. 1890~1899, 1992,
O30

o FA R V-2AF

=
EA]

:f

o] SH BN} LHFEASY
Aol B3 AT

AE 24T

—

(19924 59 169 AH+)

Niak

=

A Study on the Determination and Characteristics of Stress Intensity Factors
and Stress Singularities for V-notched Cracks in Dissimilar Materials

S.B. Cho and SXK. Yoon
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Abstract

In bonded structures, there are V-notched cracks in dissimilar materials and the stress concen-
tration of these V-notched cracks causes to occur interface cracks in dissimilar materials.
Therefore the strength evaluation of V-notched cracks in dissimliar materials seems to be
important. The stress fields of a V-notched crack is known as gyoc K»*~*, where K is the stress
intensity factor and p-1 is the stress singularity. When the distance, », aproaches to ( at the stress
fields of V-notched cracks, the stresses become infinites by two more stresss singularities of p-1
and p-1 is no more -0.5. Stress singularities and stress intenstiy factors for V-notched cracks in
dissimilar materials are treated and discussed. The Newton-Raphson method which is an efficient
numerical method for solving a non-linear equation is used for solving stress sigularities. And
stress intensity factors are solved by the collocation method using the Newton-Raphson and least
squares method. The effects of stress intensity factors and stress singularities on stress fields of
V-notched cracks in dissimilar materials are studied by using photoelastic isochromatic frings
patterns obtained from computer graphics.
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Table 2 Data of points for the collocation method

NO. Radius Angle Fringe number
1 0.2 —130.0 3.40753126
2 0.2 —140.0 2.87793970
3 0.2 —150.0 2.59108210
4 0.2 —160.0 2.66006732
5 0.2 —170.0 3.04375410
6 0.2 —180.0 3.59289694
7 0.1 10.0 19.72087097
8 0.1 20.0 19.87074661
9 0.1 30.0 20.90962601
10 0.1 40.0 22.56986046

Table 3 Convergence of eigenvectors by the collo-
cation method

Number of Iteration (@)1 (@)
Initial value 0.45 0.40

1 0.83439988 | 0.70130765

2 0.75338733 | 0.60969770

3 0.75001228 | 0.60004771

4 0.75000042 | 0.59999681

5 0.75000060 | 0.59999603
Exact value 0.75 0.60
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Table 4 Comparision of stress intensity factors

(a/W=0.5) Ki/oJ/na
Present method 2.83
Dis. ext. method® 2.81
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Fig. 7 Photoelastic isochromatic fringe patterns by computer graphics
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