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ABSTRACT
For a component subject to repeated loading, the characters of metal and loading history are

major consideration in the design of fatigue life. But, service environment effect is not negligible.
It is well known that corrosive environment is detrimental to fatigue life. The Al alloy for forging
that has high strength and good corrosion-fatigue resistance is usually used in many applications
such as aircraft, vehicle and pressure vessel. For 1070 Al alloy, this study presents a set of
algebraic equations to simulate the stable hysteresis loop under constant strain rate. Furthermore,
the stable plastic strain energy per cycle is determined by integrating the enclosed area in the
stable hysteresis loop. According the stable plastic strain energy-life curve of the 1070 Al alloy,
the fatigue life can be predicted. It is found that the data generated by the proposed methods are in
qualitative agreement with the experimental data. Thus, the validity of the proposed methods is
confirmed.
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1. Massing 

Fig.1 Schematic diagram of the Massing hypothesis

2.

Fig.2 Schematic diagram of the monotonic stress-

strain curve

3.

Fig.3 Schematic diagram of the hysteresis loop

under controlled strain

4.

Fig.4 Schematic diagram of the cyclic stress-strain

curve

5. Z

Fig.5 Schematic diagram of the relation between the

hysteresis loop corresponding to the intrinsic time

6.

Fig.6 Shape and dimensions of a test specimen
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7. 1070 

Fig.7 Comparison of the experimental and theoretic

monotonic stress-strain curves for 1070 Al

alloy 

8. 1070 

Fig.8 Comparison of the experimental and theoretic

cyclic stress-strain curves for 1070 Al alloy 

9. 1070 

Fig.9 Comparison between the monotonic and cyclic

stress-strain curves for 1070 Al alloy 

10. 1070 

Fig.10 Comparison of tension and compression

branches of the stable hysteresis loop for 1070

Al alloy
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11. 1070 

Fig.11 Comparison between the experimental data

and the theoretic curves of stable hysteresis

loop for 1070 Al alloy 

12. 1070 

Fig.12 Comparison between the experimental and

predicted values of plastic strain energy

density for 1070 Al alloy 
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