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Abstract : This paper aims to analyze fatigue fracture mechanisms with high strength aluminum alloys, which are widely
used in vehicles or airplanes to prevent accidents. Usefulness of the crack opening point was proposed by using an
effective stress intensity factor when evaluating the fatigue crack propagation rate. Therefore an exact crack opening ratio
can be measured for a more exact fatigue crack propagation rate. It is found that the fatigue crack propagation rate was
valid within the range of experimentation as an effective stress intensity factor. Summarizing the results are as follows
in this paper ;

(1) It is found that the value of the crack opening ratio is constant at the rear of the specimen, U =0.25 at the crack
mouth and U’ =0.45 at the crack tip, respectively regardless of the stress ratio.

(2) The crack opening ratio is different according to measurement locations. The crack opening ratio value was measured
at the crack mouth by a clip gage or measured behind the specimen by a strain gage. It is found that the crack opening
ratio value is more accurate than any other measuring test for evaluating the crack propagation ratio test by effective
stress intensity factor.
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Table 1. Chemical compositions of specimen
component Si Fe | Cu | Mn [ Mg | Cr Ti
Weight(%) | 0.28 | 021 | 41 | 0.55 | 1.2 | 0.016 | 0.03

Table 2. Mechanical properties of specimen

Yield Stress Tensile Stress Elongation
(Keffmm’) (Kefimm') 8
40 49 28
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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) Pra(kg) Prin(kg) Remark
0.1 120 12
0.2 130 26
03 160 48
04 240 9%

D

strain amp;

Bostrect |
/ ‘“‘="q
Straia @ i
ik Clio gege XY
g ¢ focsorder

¥, ,
| . Knife sdpe

Fig. 2. Schematic diagram of location and system of displace-
ment measurerment
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Fig. 3. Relationship between stress ratio and opening load
under constant amplitude load (at near crack tip)
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Fig. 5. Relationship between stress ratio and opening point in
measurement location
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Fig. 6. Relationship befween crack growth rate and stress
intensity factor range under constant amplitude load
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Fig. 7. Relationship between crack growth rate and effective
stress intensity factor range under constant amplitude
load(by using Elber's formula)
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Fig. 10. Relationship between crack growth rate and effective

stress intensity factor range under constant amplitude
load (from test resuit 1)
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Fig. 11. Relationship between crack growth rate and effective
stress intensity factor range under constant amplitude
load (from test resutt 2)
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