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Abstract : In this paper, creep tests of Mg-Zn-Mn and Mg-Zn-Mn-Ca alloy casted by mold under the

temperature range of 473.00-573.00K, and the stress range of 23.42-87.00Mpa were done with the equipment

of automatic controlled temperature and computer for data acquisition. The activation energies were obtained

by relationship between creep rate and temperature, and the stress exponents were obtained by relationship

between creep rate and stress. From the experiment results, the activation energies of Mg-Zn-Mn and

Mg-Zn-Mn-Ca alloy were 149.87kJ/mol, 147.97kJ/mol, respectively, and the stress exponents of those alloy

were 5.13, 5.59, respectively, under the

temperature of 473.00-493.00K and the

stress range of

62.43-78.00Mpa. And the activation energies of those alloy were 134.41kJ/mol, 129.22kJ/mol, respectively, and
the stress exponent of those alloy were 3.48, 3.77, respectively, under the temperature of 553-573Mpa and the
stress range of 23.42-39.00Mpa. Also the lifes of Mg-Zn-Mn-Ca alloy were higher than those of Mg-Zn-Mn
alloy, and the results of SEM showed fracture surfaces under low temperature had smaller dimples than those

under high temperature.
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Fig. 4 Creep results for the range of temperature of

473.00-493.00K of Mg-Zn-Mn alloy
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Fig. 5 Creep results for the range of temperature
of 473.00 - 493.00K of Mg-Zn-Mn-Ca alloy
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Table 1 Creep rupture life of Mg-Zn-Mn and Mg-
Zn-Mn-Ca alloy

Temperature| Stress(Mpa) Ruptu(re) time

o s

Q) Mg-Zn—-Mn—-Ca| Mg~Zn-Mn
62.43 709,740 428,700

200 70.17 339,400 195,060
78.00 152,820 54,840
62.43 271,761 156,240

210 70.17 123,960 62,980
78.00 74,000 37,980
62.43 157,200 98,460

220 70.17 78,259 23,500
78.00 32,220 14,280
23.42 497,160 229,560

280 31.16 128,720 72,720
39.00 30,950 16,740
23.42 270,600 171,360

290 31.16 71,340 33,060
39.00 19,760 13,500
23.42 159,000 135,180

300 31.16 54,000 24,000
39.00 12,600 4,800
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Fig. 10 SEM under 23.42Mpa and 563.00K of
Mg-Zn-Mn and Mg-Zn-Mn-Ca alloys
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Fig. 11 SEM under 78.00Mpa and 473.00K of
Mg-Zn-Mn and Mg-Zn-Mn-Ca alloys
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