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A Study on the Creep Plastic Deformation of ZM31 Magnesium Alloy
Kyungil Kang

Department of Automobile Engineering
Graduate School of Industry

Pukyong National University

ABSTRACT

7ZM31 magnesium alloy was used for creep deformation and fracticdre time,
which was casted with Mg, Zn3%, and Mnl1%.

The activation energy Qc and the applied stress exponent n, and rupture life
have bheen determined alloy over the temperature range of 200~300C and stress
range of 2.39kgf/mm2 to 7.96kg_,-/‘mm"), respectively, in order to investigate
the creep behavior of ZM31 magnesium alloy. Creep tests were carried out in the
cquipment Including automatic temperature controller whit data acquisition
computer.

At around the temperature of 200~220T and the stress level of 637~
7.96Kg(/mm2, stress exponent n was about 513 and activation energy was about
149.87 KJ/mol; Also at around the temperature of 280~3007C and the stress level
of 2.39~398Kgy/mm°, stress exponent n was about 3.48 and activation energy Qc
was about 134.41K]/mol.

From the above facts, at around the temperature of 200~2207C the creep
deformation for ZM31 Magnesium alloy seemed to be controlled by dislocation
climb but controlled by dislocation glide at 280~300C. And Lason-Miller

parameter is very useful to expect fracture lie of ZM31 magnesium alloy.
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Table 2 Stress—temperature matrix

Temperature("C) Stress(kgt/mm?)(Load(kgn)
200 6.37(80) 7.16(90) 7.96(100)
210 i 6.37(80) 7.16(90) 7.96(100)
220 6.37(80) 7.16(90) 7.96(100)
280 2.39(30) 3.18(40) 3.98(50)
290 2.39(30) 3.18(40) 3.98(50)
300 2.39(30) 3.18(40) 3.98(50)
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Table 3 Experimental creep date

Temperature Stress(kgf/mmz) Creep rate Rupture time

°c) (Load(kgf)) s hH (s)

6.37(80) 1.41x10 7 428,700

200 7.16(90) 2.49%x10 T 195,060

L 7.96(100) 219%10 " 54,840

B 6.37(80) 6.17%x10 7 156,240

210 7.16(90) 9.91x10 7 62,980

7.96(100) 2.90%10 ¢ 37.980

6.37(80) 6.68x10 7 98,460

220 7.16(90) 7.55%10 " ° 23,500

7.96(100) 1.51X107° 14.280

2.39(30) 1.46X10° 7 229.560

280 3.18(40) 1.74%x10°7 72,720

3.98(50) 6.37x10 ° 16,740

2.39(30) 2.33%x10 7 171,360

290 3.18(40) 2.03%x10°° 33,060
3.98(50) 1.32x10 ° 13.500

2.39(30) 520107 135,180

300 3.18(40) 1.18x10° 6 24.000
3.98(50) 1.38x10° 7 4,800
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