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Abstract : In this paper, creep tests of Mg-Zn-Mn and Mg-Zn-Mn-Ca alloys, which were casted by mold with
Mg-3%Zn-1%Mn and Mg-3%Zn-1%Mn -0.2%Ca, were done under the temperature range of 473 - 573K and the stress
range of 23.42-78.00Mpa. The activation energies and the stress exponents were measured to investigate the creep
plastic deformation of those alloys, and the rupture lifes of Mg-Zn-Mn alloy were also measured to investigate the
fracture behavior. From the results, the activation energy of Mg-Zn-Mn and Mg-Zn-Mn-Ca alloys under the
temperature range of 473 - 493K were measured as 149.87, 145.98KJ/mol, respectively, and the stress exponent were
measured as 5.13, 6.06 respectively. Also the activation energies Mg-Zn-Mn and Mg-Zn-Mn-Ca alloys under the
temperature range of 553 - 573K were obtained as 134.41, 129.22KJ/mol, respectively, and tress exponent were
obtained as 3.48, 4.63, respectively. Finally stress dependence of rupture life and the activation energy of rupture life of
Mg-Zn-Mn under the temperature range of 473 - 493K was measured as 8.05, 170.0(KJ/mol), respecively, which were a
little higher than the results of steady state creep.
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Fig. 1 Creep specimen
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Fig. 3 Temperature vs. creep rate (Mg-Zn-Mn alloy)

135

iné(s
N BN
Lo L o
~ w (o> o
// ‘

475 . . . . . . :
20 208 204 205 206 207 208 209 21 211 212
1TX1000(K ™)

Fig. 4 Temperature vs. creep rate (Mg-Zn-Mn-Ca alloy)

Table 1 The activation ensegy for Mg alloys

stress @, of Mg-Zn-Mn @), of Mg-Zn-Mn-Ca
{Mpa) (kJ/mol) (kJ/mol)
23.42 139.58 141.19
31.16 134.47 127.23
39.00 129.18 119.23
62.43 152.19 150.77
70.17 150.07 148.66
78.00 147.35 138.48
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Fig. 5 Stress vs. activation energy for Mg alloys
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Table 2 Relationship between o and @), for Mg alloys

Stress Mg-Zn-Mn Mg-Zn-Mn-Ca
23423900 | 0670415523 | -141g+173.16
62437800 | 0310+17173 | -0.799+201.45
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Fig. 6 Stress vs. creep rate for Mg-Zn-Mn alloy
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Fig. 7 Stress vs. creep rate for Mg-Zn-Mn-Ca alloy

Table 3 The stress exponent for Mg alloys

Temp(K) n of Mg-Zn-Mn n of Mg-Zn-Mn-Ca
473 5.24 6.53
433 5.13 6.06
493 5.02 5.59
553 3.55 48
563 3.50 4.63
| 573 3.40 4.46

Table 4 Relationship between temperature and stress expo-
nent for Mg alloys

Temp.(K) Mg-Zn-Mn Mg-Zn-Mn-Ca
473-493 n=-0.01T +7.4 n=-0.05T+15.9
553-573 n=-0.01T + 5.66 n=-0.02T + 9.56
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Table 5 Creep rupture life of Mg -Zn -Mn alloy

Temperature Stress(Mpa) Rupture time
&) ()
62.43 428,700
473 70.17 195,060
78.00 54,840
62.43 156,240
483 70.17 62,980
78.00 37,980
62.43 98,460
493 70.17 23,500
78.00 14,280
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Fig. 8 Stress vs. rupture time for Mg-Zn-Mn alloy under
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