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The Effect of Surface Treatment on Creep Behaviors of Mg Alloy
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Abstract

The apparent activation energy, the applied stress exponent, and rupture life have been measured from creep
experiments over the range of 200°C to 220°C and the applied stress range of 64MPa to 94MPa. The materials were used
AZ31 magnesium alloys treated by plasma electrolytic oxidation of 20um and 40um at surface to investigate the its
influence on creep behavior, and creep tests were carried out under constant applied stress and temperature. The
experimental results showed that the dipper the thickness of surface treatment the higher the activation energy and stress
exponent. And the higher temperature and applied stress, the lower stress exponent and activation energy, respectively.
Also the dipper the thickness of surface treatment the longer creep rupture time.
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Fig. 4 Equipment for creep experiment

Table 1 Experimental creep date

Rupture time (hr)
Temp Stress AZ31 Mg alloy
(*C) | (MPa) | 20ymPEO | 40umPEO
process process
62 370.1 523.4
200 78 74.0 76.5
94 14.2 181
62 120.1 155.5
210 78 29.1 36.7
94 5.5 5.5
62 53.1 69.1
220 78 15.7 144
94 4.1 33
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Fig. 5 Family of creep curves at 20pm PEO process
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Fig. 6 Family of creep curves at 40pm PEO process
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Table 2 Stress expont and activation energy
AZ31 Mg alloy
No PEO 20um PEO 40um PEO
process process process
Stress 5.85 7.35 8.81
expont
Activation 1, 45 5 152.14 163.79
energy
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