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Abstract

This paper aims to synthesize the research on the fatigue fracture mechanisms of high strength
aluminum alloys which are widly used in airplanes to prevent accidents. In spite of the same
material and method given to measure the data of the crack opening point used for evaluating the
fatigue crack propagation rate as an effective stress intensity factor, many researchers have
revealed different results. Therefore an exact crack opening ratio was supplied for the propose
of receiving a more exact fatigue crack propagation rate. As the result of the test for fatigue
crack propagation rate as an effective stress intensity factor by exact data, this test was proved
to be the best method. Summarizing the results . (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 crack opening ratio is
different according to the measurement location. As a result of the crack propagation ratio test
by effective stress intensity factor, the crack opening ratio value, measured at the crack mouth
by a clip gage or measured behind the specimen by a strain gage, is more exact and valuable than
any other measuring test.
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Table 1 Chemical compositions of Al 2024-T3 (Wt%)
Comp item Chemical composition
Test piece Si Fe Cu Mn Mg Cr Zn Ti
t=4.2mm 0.28 0.21 4.1 0.55 1.2 0.016 - 0.03
t=8.4mm 0.06 0.14 3.8 0.45 1.2 0.005 — 0.027
0.50 0.50 3.8 0.30 1.2 1.10 0.25 0.15
SPEC
Max Max 4.9 0.9 1.8 Max Max Max
Table 2 Mechanical properties of Al 2024-T3
Test item Tension test
Hardness test
Yield strength Tensile strength Elongation
Test piece kgf/mm? kgf/mm? % hr
No.1 30.4 45.1 24.6 95-97
f{==4.2mm
No.2 30.9 45.3 24.2 "
No.1 31.4 46.5 21.2 99-101
t=8.4mm
No.2 30.9 45.7 21.0 "
SPEC 30.0 45.0 15.0 94
(A12024-T3) Min Min Min 103
SPEC . 10.0 22.0 12.0
(Al 2024-0) Max Max Min
513RMAEE S 5 M (SERVOPULSER type pull g, 2a7ole) 24 HEAolAE Algsiel
-push fatigue testing machine) o|v al¥3}F.2 3} 0.5smm7tAo g £8 nl7)g APH-L .0lmm7r}
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Fig. 2 Shape and dimensions of specimen.
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Table 3 Load conditions of fatigue test

R(Stress ratio) | Prmax (Kg) Prin(kg) Remark
0.1 120 12
0.2 130 26
0.3 160 48
0.4 240 96

Subtraction
circuit

X-Y Recorder

Fig. 3 Schematic diagram of location and system of
displacement measurement
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