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A Study on Evaluation of Crack Opening Point in High Strength Aluminum Alloy (I)

K Choi

ABSTRACT

This paper aims to synthesize the research on fatigue fracture mechanisms of high strength aluminum
alloys which are widely used in motorcars or airplanes to prevent accidents.

To measure the data of crack opening ratio, the same materials and methods are used for evaluating
the fatigue crack propagation rate as an effective stress intensity factor. But, many researchers have
brought different results.

An exact crack opening ratio was, therefore, proposed for getting a more accurate fatigue crack propa-
gation rate.

The main. conclusions obtained are as follows.

(1) As a result of the fatigue test, the value of the crack opening ratio is the same regardless of

the stress ratio.

(2) The value of crack opening ratio is different according to the measuring point.

After measuring the crack propagation rate by using an effective stress intensity factor, the crack
opening ratio value measured at the crack mouth by a clip gage, or measured rear of the specimen
by a strain gage is more accurate than that by any other measuring test.

#27)2&%°] : Crack Opening Ratio(Z % ¥ &@#)), Crack Mouth(Z & ©}-$-2:), Fatigue Crack Propaga-
tion Rate(H 229 W84 %), Rear of Specimen(A] @A vl A), Effective Stress Inten-
sity Factor(fFr& 3-8 FoiA ).
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Table 1. Chemical compositions of specimen.

Component | 8¢ { Fe | Cu \Mn |Mg | Cr | Ti
Weight(%) [0.28(0.21] 4.1 [055] 1.2 [0.016]0.03

Table 2. Mechanical properties of specimen.

Tengsile Strength{ Yield Strength
(kgf/mm?) (kgf/mm?)
45.1 304 24.6
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Fig.1 Shape and dimensions of specimen.
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Table 3. Load condition of fatigue test.

R(Stress ratio)| Pu(kg) | Puin(kg) | Remark
0.1 120 12
0.2 130 26
0.3 160 48
0.4 240 96
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Fig.2 Schematic diagram of location and sys-
tem of displacement measurement.
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