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Abstract

This paper presents the theoretical analysis of the crack tip stress intensity factor for a center
crack in a finite width plate with variable thickness. The analyses were based on Laurent’s
expansions of complex stress potentials where the expansion coefficients are determined from the
boundary conditions. The perturbation method was employed in numerical calculations.

The correction factor F'(2) is given in the form of power series of A

F(3) =§ fan(B, w) 220

where
A=a/w; ; Dimensionless crack length
B=t,/t ; Thickness ratio
w=w,/w, ; width ratio
The correction factor values vary with the width ratio & and the maximum variation occurs
around B=1. For the case of 8=1 or 8=0 (uniform thickness plate), the correction factor values
agree well with Feddersen’s formula.
In all cases, as 1 approaches to 1 (thickness interface), the correction factor values are decr-
eased rapidly for 8>1, and increased rapidly for 8<1.
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Fig. 4 Correction factor values for center cracked finite width and various thickness plate for

width ratio w=0.5
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Fig. 6 Correction factor values for center cracked finite width and various thickness plate for

width ratio w=1.5
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Table 1 Comparison of computed correction factor values for 8=1 with corresponding Feddersen’s

®0=0.5 o=1.0 0w=1.5
2 Computed | Fedder- | Differ- | Computed | Fedder- | Differ- | Computed | Fedder- | Difier-
FQ) sen’s £ | ence %| F(A) sen’s £ | ence %l F(A) sen's F | ence %
0.1 1. 0026 1. 0028 0.02 1. 0014 1. 0015 0.01 1. 0009 1. 0010 0.01
0.2 1. 0107 1. 0111 0.04 1. 0060 1. 0062 0.02 1. 0038 1. 0040 0.02
0.3 1. 0245 1. 0254 0.09 1. 0136 1. 0141 0.05 1. 0086 1. 0090 0.04
0.4 1. 0448 1. 0462 0.13 1. 0246 1. 0254 0.08 1. 0154 1. 0161 0.07
0.5 1. 0726 1. 0746 0.19 1. 0392 1. 0404 0.12 1. 0244 1. 0254 0.10
0.6 1.1093 1.1118 0.23 1. 0578 1. 0594 0.15 1. 0357 1. 0371 0.13
0.7 1.1573 1.1600 0.23 1. 0810 1. 0830 0.18 1. 0495 1. 0513 0.17
0.8 1. 2202 1. 2225 0.19 1. 1095 1.1118 0.02 1. 0661 1. 0682 0.20
0.9 1. 3033 1.3043 0.08 1. 1444 1. 1468 0.21 1. 0857 1. 0883 0.24
Table 2 Comparison of computed correction factor Fig. 4~Fig. 6% Hes] 2, =0 9 f=co ] 7

values for 8=0(w=0) with corresponding
Feddersen’s

2 Computed Feddersen’s Difference
F F(4) %

0.1 | 1.0059 1. 0062 0.03
0.2 1.0245 1. 0254 0.09
0.3 1.0577 1. 0594 0.16
0.4 1.1093 1.1118 0.22
0.5 1. 1866 1.1892 0.22
0.6 1.8033 1.3043 0.08
0.7 1. 4883 1.4841* - 0. 28*
0.8 1.8111 1. 7990* 0. 67*
0.9 2.4692 2. 5380* 2.33*

* The Feddersen’'s correction factor values for A>0.7
are incredible.
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Fig. 7 Variation of correction factor values with width ratio & for §=0,0.3,1.0,3.0, and oo
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