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A Study on the characteristics of creep deformation of
ZME310 Magnesium Alloy

Soochan Park

Department of Automobile Engineering
Graduate School of Industary

Pukyong National University

ABSTRACT

ZME310 Magnesium alloy was used for creep deformation characteristics and rupture
time, whose alloy was casted with Mg, Zn 3%, Mn 1%, and Ca 0.3%. In order to
confirm the creep behaviour of the material, the activation energy Qc, the applied stress
exponent n, and rupture life were obtained by constand creep load under the temperature
range of 200~300T and stress range of 2.3%gf/mm’ to 7.96kgf/mm? respectively.
Also the results of creep rupture time of ZME310 magnesium alloy was compared
with the results of creep rupture time of ZM31 Magnesium alloy, and the
Larson-miller parameter was used to predict creep rupture time of the materaial. From
the results, under the temperature of 2007220C and stress level of 6.37~7.96 kgf/mm” n
value was about 559 and Qc value was about 147.97kJ/mol. And under the temperature
of 280~300°C and the stress level of 2.38-3.98kgf/mm’, n value was about 377 and Q.
value was about 129.22kJ/mol. In addition, the rupture time of magnesium alloy was
better than that of ZM31 magnesium alloy, and Lansos-Miller parameter is very useful
to expect the rupture life of ZME310 magnesium allov.
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Photo.4 Molded Specimems

Tablel ZME 310 Magnesium

Mg Al Zn Mn Ca Si Fe Cu Ni

bal. |<0.0009| 2.78 | 0.726 | 0.2096 |<0.0028|<0.0007| <0.004 | <0.002
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Table 2 Stress-temperature matrix

Temperature(°C) Stress(kgf/mm>(Load(kgn)
200 6.37(80) 7.16(90) 7.96(100)
210 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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PPhoto.7 Creep specimen of mner furnace
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Table 3 Experimental creep data

Temperature Stress(kgf/mm2) Creep rate
0 (Load(kgf)) s™hH
6.37(80) 3.87x107*
200 7.16(90) 8.2x107%
7.96(100) 1.63Xx1077
6.37(80) 8.8x107%
210 7.16(90) 1.8x10°°
7.96(100) 3.4x1077
6.37(80) 1.95x107°
220 7.16(90) 3.8x1077
7.96(100) 6.8%1077
2.39(30) 6.3%10~8
280 3.18(40) 2.36X1077
3.98(50) 7.2%10677
2.39(30) 1.09x10° 7
290 3.18(40) 3.84x10° 7
3.98(50) 1.14%x107¢
2.39(30) 1.84%1077
300 3.18(40) 6.2x10 "
3.98(50) 1.78x107°6
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Fig.10 Family of creep curves at 50kg
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Fig.11 Creep rate vs. the inverse of temperature
at load of 80~ 100kgs
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Fig.12 Creep rate vs. the inverse of temperature
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Fig.14 Stress—dependent of creep rate under 200~ 220°C
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Tabled. Comparisons between ZME310 magnesium alloy

7ZM31 magnesium for creep rupture time

Rupture time
Temp{?rature Stress(kgf/mm?) (s)
°C) (Load(kgf))
ZME 310 ZM31
6.37(80) 709,740 428,700
200 7.16(90) 339,400 195,060
7.96(100) 152,820 54,840
6.37(80) 271,761 156,240
210 7.16(90) 123,960 62,980
7.96(100) 74,000 37,980
6.37(80) 157,200 98,460
220 7.16(90) 78,259 23,500
7.96(100) 32,220 14,280
2.39(30) 497,160 229,560
280 3.18(40) 128,720 72,720
3.98(50) 30,950 16,740
2.39(30) 270,600 171,360
290 3.18(40) 71,340 33,060
3.98(50) 19,760 13,500
2.39(30) 159,000 135,180
300 3.18(40) 54,000 24,000
3.98(50) 12,600 4,800
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Photo.8 Specimens «at the  rupture of creep

ol Aol Ci= Tahle 39 tlo]E]i: o] 8ale] Lo ol 4:9F v L& st
dpekal kel #hapel A e s oost Ayl & qtekel dojd A4 i A kol

oolnkA o 20 u3e] ghS sbduh B d el At 21 [Wlskeduh o /]

e n

A ek INIPSY i Jpate] s

14 «200C ®W210C a220C
= e20C X20C 30T
=~
=
= AD e
=08 ne
(@]
sl
© 08 o«
(@)
o . e
04 »
02
O e S [ ——— S e e e e ens [, RS
24 245 25 255 26 265 27 275

Larson-Miller Parameter P=(T+460)({logtr+c)x10-3

Fig.18 Relationship between Larson-Miller parameter and stress

Fig 8w 30 548w Sqshgelqo dvrye pua # i 1 4

L3, 129 7k



logo = -0.28x10 *(T+460)(logt+21)+4.46 (23)

logo = -0.35x10*(T+460)(logt+21)+5.54 (24)
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