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True stress-strain curves of ZK60 magnesium alloy at various strain rates and different temperatures:
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Fig.2 True stress-strain curves of ZK60(0.9Y) magnesium alloy at various strain rate and different temperatures:

(a) 0.001 5™, (b) 0.01s™, (¢) 0.1 s, and (d) 1 s



- 108 - 39

0.9Y n B 1
2 3
2.2 573~723 K 3
Zener-Hollomon In & +Q/RT-InA=n-In[sinh(ao)] 3
3 4 ZK60 ZK60 0.9Y
Zener-Hollomon Iné-lno
Iné-o n B
2 a ZK60  ZK60(0.9Y) «
,=0.01756 MPa"  @,=0.01177 MPa’'
o é 1 3 n 0
., _ dlné
E= A[smh (0(0')] exp (R_g] 1 n= Slnfsinh(aon In[sinh(@o)]], 4
Aa k8314 o 0lé | dlnfsinh(ao)] S
J(molK) T 0 0= R S msinh@o))|, o) |,
a f n 4 n 3 4c  Iné-In[sinh(ao)]
5 Oln[sinh(ao)]
a=p/n 2 a(1/T)
1 1 2.0
ol a ol c L5l d
I I T 1.0}
w2 e =05
3 e 53K -3 513K E-O.O- '6::0‘01.57‘
—4 o BK| A4 3K 06015,
B 20 !
032736 40 44 48 52 90740 60 80 100120 140 100500 05 10 15 20 437415 16 17 18 19
Ino Peak Stress/MPa In[sinh(0)] 10° 77K
3 ZK60 Zener-Hollomon

Fig.3 Zener-Hollomor constitutive relationship of high-temperature plastic deformation for ZK60 alloy at different temperatures: (a) In &
as a function of Ino at different temperatures, (b) In & as a function of peak stress o at different temperatures, (¢c) In& asa

function of In[sinh(ao)] at different temperatures, and (d) In[sinh(co)] as a function of reciprocal 7' at different &
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Fig.4 Zener-Hollomor constitutive relationship of high-temperature plastic deformation for ZK60(0.9Y) alloy at different temperatures:
(a) In¢ as a function of Ino at different temperatures, (b) In & as a function of peak stress o at different temperatures, (c) In &

as a function of In[sinh(«o)] at different temperatures, and (d) In[sinh(ao)] as a function of reciprocal T at different &
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Table 1 Apparent activation energy Q and stress exponent n of ZK60 alloy
. .0 Temperatures/K
Parameters Strain rate, £/s
573 623 673 723
n 4.64 4.76 5.02 6.23
Q/kJ-mol™ 0.01 125.772 129.086 135.996 168.932
0.1 149.601 153.544 161.763 200.939
1 137.196 140.812 148.350 184.277
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Table 2 Apparent activation energy Q and stress exponent n of ZK60 Y alloy
. o Temperatures/K
Parameters Strain rate, &/s
573 623 673 723
n 4.25 4.35 4.42 4.49
O/kJmol” 0.01 80.215 81.283 82.789 84.595
0.1 81.745 82.864 84.879 85.764
1 89.214 91.432 92.531 93.780
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Thermal Simulation on Hot Deformation Behavior of ZK60 and
ZK60 (0.9Y) Magnesium Alloys

Wang Bin, Yi Danqing, Fang Xiya, Liu Huiqun, Wu Chunping
(Central South University, Changsha 410083, China)

Abstract: The hot deformation behavior of ZK60 and ZK60(0.9Y) magnesium alloys was investigated by hot compressive tests on
Gleeble-1500 thermal simulation test machine in temperature range from 473 to 723 K and strain rate from 0.001 to 1s”. The stress
exponent and the deformation activation energy were calculated. The constitutive equation of the plastic deformation of ZK60 alloy was
obtained by introducing Zener-Hollomon parameter. The results show that the true stress-strain curves of the alloys have dynamic
recrystallization character under the present deformation conditions; within the temperature range from 573 to 723 K, the stress exponent
increases with the increase of deformation temperature and the increment increases gradually. The deformation activation energy changes
with the deformation temperature and strain rate. Compared with the ZK60 alloy, the deformation activation energy of the ZK60(0.9Y)
alloy decreases by 30% and the materials constant (n and 4) also decrease.
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