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Creep characteristic of Mg alloy at high temperature
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Abstract : Magnesium alloys have given high attention to the industry of light-weigh as automobile and electronics with
aluminium, titanium and composite alloys due to their high strength, low specific density and good damping
characteristics. But the magnesium contained structures under high temperature have the problems related to creep
deformation and rupture life, which is a reason of developing the new material against creep deformation to use them
safely. The purpose of this study is to predict the creep deformation mechanism and rupture time of AZ31 magnesium
alloy. For this, creep tests of AZ31 magnesium alloy were done under constant creep load and temperature with the
equipment including automatic temperature controller with acquisition computer.

The apparent activation energy Qc and the applied stress exponent n, rupture life have been determined during creep of
AZ31 Mg alloy over the temperature range of 150°C to 300°C. In order to investigate the creep behavior. Constant load
creep tests were carried out in the equipment including automatic temperature controller, whose data are sent to computer.
At around the temperature of 150°C~300°C 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 and a little low, respectively, to

that of the self diffusion of Mg alloy.
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Fig.1 Creep specimen
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Fig2 Equipment for creep experiment
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Tablet Condition and result of creep experiment
Temp Stress Creep rate | Ruture time
C) MPa (s-1) (s)
109 3.96X107 703020
150 125 131x10° 180240
141 2.40X10° 71040
109 8.96X107 307680
160 125 3.55X10° 82200
141 798X10° 35940
109 1.22X10° 230640
170 125 5.88X10° 46980
141 1.52X107 18840
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Fig.3 Family of creep curves at 150°C
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Fig.4 Stress-dependent of creep rate under 150~170°C
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Fig.5 Stress-dependent of creep rate under 200~220°C
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Fig.6 Stress-dependent of creep rate under 280~300°C
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Fig.8 Stress~dependence of creep rate under 109~ 141MPa
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Fig9 Stress-dependence of creep rate under 62 ~9%4MPa
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Fig.9 Stress-dependence of creep rate under 28~39MPa

Fig.9= %4glo] 23~31MPa, 2%7} 280~300°C <1
EQAA9) e Mg Ljols) 1S
Ebdl Zlojuk F=o) 62, 78 L 94MPad wj z+zthe)
A3} o X]* 13437, 129.33 ¥ 123.79k]/mole 2
QA= 129.16ki/mole 2 VJEFGIT

A Al A7 Mg7] A Qbefl A ghabst wje] g4
3} =] ZHS 143kImole = LA} 9lo]” o] g

Farstd HPETE G5 5 Aok 97IA
Hol F7HrE B3 oy } Haste 73
o] Yeht= o] Atde tgaf 7o) Seeger
Breen®} Weertman”, Vladimiraba® 2 M. Gold” =29
Aol A Ak

oo olo o

Seegere] Aol Wy Fgjo|xe= gA A3}
HAHo g oF gEo] AglolX WS AA|d=
e WA ste] @443} ol vA] Qeiz ol A
Hol g AQ2)eF 2ol FAE

Qc=Qu-VH(0) (2)

Breen®} Weertman 52 ThAA FA o7 433}
o ol-gele) el wet gl U= St
39 B9 Viadimirada® = Alz} Al-Mg &-3oj 4]
9} Qo= thE AB3)3 o] VFERASITH

Qc=Qsd-Yo (3)

EF M. Gold” 5& A&olm 1 A efol A
ade] 48 UxS B2Y 23 theF} 2ol
$eo] 2713t wt A8 U e 2@)
9} o] 723ATh

Qc=(67000-0.1470)cal/mole (4)

3714 098] W1 psiolth A% G5 Ui
= ooy gEe) Zub met gl olRe ¥
AR ARG 2A ok

4. 2 &

HoAoa 527 150~170°C 2827 109~
141MPa, 25271 2 0~220°C =7 62~94MPa,
2 z7 280~300°C &2 =71 23~39MPa AH) 3}
A AEge 3 2 g 2 ZES Ath
1) =27 150~170°C L& x710] 109~ 141MPag]
745-9] Agolx wFPEKL o] FY ofEA L i
9747 Yelsta A5 Aglol X B8] o A=
ek 113.59k)/mol 2 VFERT,

2) LTz 200~220°C S x70] 62~94MPag] 7
9] Zgolz WMYPEHLS] §EH gL g
585% Uehta S E Zglo] X 84d8) oA =
theF 145.22k)/mole 2 e

3) L Z7 280~300°C <& Z710] 23~31MPaQl 7

99 ZP ol WIPLEE] &Y &AL U=

3.59Z el S5 Aol 43} oA =
=k 129.16k)/mole 2 YEFT]
4) 9] Anz Hol 2w =7 150~170°C, <4
109~ 141MPa%l Z7o|Me AYuzl, 2%
200~220°C =7 62~94MPa¢l Z71A = 79
A= Lz 280~300°C SEZ7 23~39MPagl
2= AYEFE F5ET

ikl

gLl

MO
rat

1) FR.N. Nabarro, In Report of a Conference on the
Strength of Soilds, The Physical Society, London,
p.75, 1948

2) C. Heering, J. of Appl. Phys. Vol.21, p.437, 1950



3) O.D. Sherby, J.L. Lytton, and J.E. Dorn: Acta.
Met. Vol.5, pp.219~227, 1957

4) 0.D. Sherby and P.M. Burke, Mechanical Behavior
of Elevated Temperature, Progress in Materials
Science, Vol. 13,pp.325~390, 1968

5) S. S. Valgarali and T. G. Langdon, (1982), Acta
metal., Vol.30,p.1157

6) A. Seeger, The Temperature Dependence of the
critical Shear Stress and of Work Hardening of
Metal crystals, Phil. Mag., Vol.45, pp.771~773,
1954

7) J. Breen, and J. Weertman , Creep of
polycrystalline Tin, Trans, AIME, Vol. 203,
pp-1230~1234, 1955

8) C.V Vladimiloba, and V.A. Likhachov, Activation
Energy of Creep process of Metals, Fiz metal
metalloved, Vol. 28, No. 4, pp.165~169, 1969

9) K. Linga Murty, M. Gold, and Arthur L. Ruoff,
High-Temperature Creep Mechanisms in a Iron and
Other Metals, J. of App. Phy, Vol4l,
pp-4917~4927, 1962



