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Analysis of Fatigue Crack Opening Behavior Using Direct Measuring Method
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Abstract

The purpose of this study is to identify the effects of loading variables on fatigue crack opening

behavior, using structural steel SS41.,

To use various stress ratios, three kinds of the methods

varying stress ratio were used; 4P const., P,.. const., and P, const.. To measure the opening

load, the direct measuring method which measures the distance between two micro indentations

20pm behind crack tip and the elastic compliance method were used. As the results of present

study, the following conclusions are obtained. First, using the direct measuring method, it was

possible to measure the COD at any location behind crack tip. Second, as measuring point

becomes farther from crack tip, opening load becomes smaller. Third, the acceleration of da/dN

near notch is due to crack opening behavior. Finally, opening ratio is a function of not only R, but
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Table 1 Chemical compositions of $S41 steel

(wt%)
C Si Mn P S
0.13 0.25 0.06 0.019 | 0.010

Table 2 Mechanical properties of SS41 steel
(annealed at 860°C for 1hr and furnace

cooling)
Yield Stress (MPa) 297.23
Tensile Stress (MPa) 393.08
Young’s Modulus (GPa) 198.3
Poisson’s Ratio 0.3
Hardness (Hv) 165.1

140, 4
N
' 2-912.5 !

Fig. 1 Dimensions of SEN specimen (unit:mm)
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Table 3 Specimens with varying stress ratio

Specimen P rax (kKN) P in (kKN) 4P (kN) R Case
B1 9.8 0.98 8.82 0.1
B2 13.23 4.41 8.82 0.33 AP constant
B3 17.64 8.82 8.82 0.5
B4 19.6 3.92 15.68 0.2
‘B5 11.76 3.92 7.84 0.33 Prmconstant
Bé 7.84 3.92 3.92 0.5
B1 9.8 0.98 8.82 0.1
Bg 9.8 2.94 6.86 0.3 P noxconstant
B9 9.8 4.9 4.90 0.5




AHadl 98 N2ad AFASY o4

Fig. 2 Schematic diagram of testing apparatus
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Fig. 3 Location of Vicker’s indentations and defini-
tion of COD in direct measuring method
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