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<Abstract>

The objective of this paper is to examine the detection
limit, growth characteristics and notch curvature radius in
short crack problem. Measurement techniques such as
ultrasonic method and back-face strain compliance method
were adapted. The fatigue crack growth rate of the short
crack is slower than that of a long crack for a notched
specimen. The short crack is detected effectively by
ultrasonic method. A short surface crack occurs in the
middle of specimen thickness and is transient to a through
crack when maximum crack depth is larger than the notch
curvature radius.
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Factor
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Table 1. Correction factors for a finite width plate

containing a through thickness crack

al W Fla/ W)
0.074 1.00
0.207 1.02
0.275 1.03
0.337 1.05
0410 1.08
0.466 1.1
0.500 1.12
0.535 1.15
0.592 1.20

Fig. 1 Finite width plate containing a through

thickness crack.
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Fig_. 2 Single edge notched plate of finite width.

Table 2. Correction factors for single edge notch plate

a/ W Fla/ W)
0.10 1.18
0.20 1.20
0.30 1.29
0.40 1.37
0.50 1.51
0.60 1.68
0.70 1.89
0.80 2.14
0.90 2.46
1.00 2.86
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Fig. 3 Double edge notched plate of finite width.
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Fig. 9 Schematic illustration of the elastic
! stress field distribution near the tip
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Table 3. Values of correction factor forx/p > 0.2
x 0.03 0.06 0.09 0.12 0.15 0.3 0.45 0.6 0.75 09 1.05 1.2
x/p 0.1 0.2 0.3 04 05 1.0 1.5 2.0 25 30 35 4.0
2K,
f:1+%(%70 2) 1 1 1.004 | 1.008 1.01 1.03 1.05 1.07 1.10 1.12 1.14 1.16
(@) Sharpest noich (¢=9,b=1.64, p=0.3, K, =13.6)
x 0.1 0.2 03 0.4 05 1.0 15 20 25 3.0 35 4.0
x/p 0.1 0.2 03 0.4 05 1.0 15 20 25 3.0 35 4.0
f:1+%(if 0.2) 1 1 1.007 1.014 1.02 1.06 1.09 1.13 1.17 1.20 1.24 127
. 0

(b) Bluntest noich (a=9,6=3,p=10,K, =7.9)
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Fig. 10 Dimensionless stress distributions. Fig. 11 Dimensionless stress distributions.

Table 4. Dimensionless solutions of stress distribution

a=9 b¢ 0.03 0.06 0.09 0.12 0.15 03 0.45 0.60 075 0.90 1.05 1.30
b;lofj; x/p | 01 | 02 | 03 | 04 | 05 | 10 | 15 | 20 | 25 | 30 | 35 | 40
K,=18.6 f 1 1 1.004 | 1.008 | 1.01 1.03 1.05 1.07 1.10 1.12 114 | 1.16

(19) Al 0.84 072 0.64 058 0.54 0.40 0.33 0.29 0.26 0.24 0.23 0.21

(21) 4l 0.83 073 0.65 0.60 0.55 043 0.36 0.32 0.29 0.26 0.24 0.23

(23) 4| 0.85 0.75 067 0.62 0.58 0.45 0.38 0.33 0.30 0.28 0.26 024

(@) DEN (a=9,b=1.64)

9 2ie 0.1 02 03 0.4 0.5 1.0 1.8 20 2.5 3.0 35 40
p=71:?0 x/p 0.1 02 03 04 0.5 1.0 1.5 20 25 3.0 35 40
K,=T7.9 £ 1 1 1.007 | 1.014 | 1.02 1.06 1.09 113 1.17 1.20 124 | 127

(19) 4l 0.84 0.72 0.65 0.59 0.54 0.41 0.34 0.30 0.28 0.26 0.25 024

21) &l 0.83 0.73 0.65 0.60 0.55 043 0.36 0.32 0.29 0.26 0.24 023

(23) Al 0.85 0.75 0.67 0.62 0.58 0.45 0.38 033 0.30 0.28 0.26 0.24

(b) DEN (a=9,b=3.0)
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