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Abstract : The apparent activation energy Qc, the applied stress exponent n, and rupture life have been determined from
creep test results of AZ31 Mg alloy over the temperature range of 200 C to 300 °C and the stress range of 23.42 MPa to
93.59 MPa, respectively, in order to investigate the creep behavior. Constant load creep tests were carried out in the
equipment including automatic temperature controller with data acquisition computer.

At the temperature of 200 C~220C and under the stress level of 62.43~93.59 MPa, and at around the temperature of
280°C~300 C and under the stress level of 23.42~39.00 MPa, the creep behavior obeyed a simple power-law relating
steady state creep rate to applied stress and the activation energy for the creep deformation was nearly equal to that of
the self diffusion of Mg alloy including aluminum

From the above results, at the temperature of 200°C~220C the creep deformation for AZ31 Mg alloy seemed to be
controlled by dislocation climb but controlled by dislocation glide at 280 C~300°C. And relationship beween rupture
time and stress at around the temperature of 200 C~220°C and under the stress level of 62.43~93.59 MPa, and again at
around the temperature of 280°C~300C and under the stress level of 23.42~39.00 MPa, respectively, appeard as
follow;

logo = -0.18(T+460)(logtr+21)+5.92, logo = -0.25(T+460)(logtr+21)+8.02

Also relationship beween rupture time and steady state creep rate appears as follow; In¢ = -0.88Intr-2.45

Key wonds : Creep rate(=#] ©] 3 £: ), Deformation mechanism(*¥ & 7] ), Stress exponent(-8-8 X] %), Activation
energy(&4] 3} ol 14 &), Creep rupture life( = 2] 0] 3 s}cha=1)
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Fig. 1 Creep specimen

Table 1 Chemical composition(Wt.%)
Alloys | Al | Zn | Mn | Fe Ni Si Cu | Mg
AZ31 {3.10{1.07}0.30]0.005 |<0.001 |<0.005|<0.005| Bal.
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Fig. 2 Equipment for creep experiment
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Table 2 Condition and result of creep experiment

Temp Stress Creep rate Ruture time
(C) (MPa) () ()
62.43 6.71X107 790000
200 78.00 2.67X10° 166380
93.59 7.33X10° 50700
62.43 1.41X10° 282120
210 78.00 437X10° 87900
93.59 1.54X10° 18660
62.43 1.94X10° 146820
220 78.00 7.47X10° 35760
93.59 1.99X10° 14220
23.42 9.47X107 316200
280 3116 2.35X10° 111000
39.00 6.27X10° 50160
23.42 1.34X10° 237840
290 31.16 3.88X10° 58140
39.00 8.38X10° 29520
23.42 2.62X10° 136200
300 31.16 6.27X10° 50220
39.00 1.60X10° 16440
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Fig. 4 Family of creep curves at the contant load of 100kgf
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