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Fig.1 SEM images of alloys and EDS result for the second phase: (a) as-cast ZK30 alloy, (b) as-cast ZK30-1.5Y alloy, and (c) EDS

result of as-cast ZK30-1.5Y alloy
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function, and (e, f) hyperbolic function
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Table 1 Fitting material constants of the alloys

Constant Temperature/K
onstants
Alloys 573 623 . 723
n’ 5925 6.117 5.788 5.820
ZK30 p 0.082 0.111 0.154 0.249
n 4703 4980 5.092 5.467
n’ 6.205 6.155 6.108 6.056
ZK30-1.5Y s 0.102 0.119 0.139 0.198
n 5.428 5.485 5.775 6.423
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Table 2 Fitting material constants of the alloys

Alloys  Low stress level, n’ High stress level, a
ZK30 5.804 0.097 0.017
ZK30-1.5Y 6.082 0.110 0.018
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Fig.4 Relationship between In[sinh(ao)] and (T™) with different strain rates (a, b); relationship between InZ and In[sinh(«o)] (c, d)
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Table 3 Values of the m and A for the alloys under different

deformation conditions

Strain rates/s™

Alloy Constant
0.001 0.001 0.001 0.001
m 3.218 3.393 3.695 3.856
ZK30 1 10
Als 7.095%10
ZK30-1.5Y m_1 3.583 3.701 3.513223 3.970
Als 3.128x10
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Table 4 Values of the deformation activation energy for the

alloys under different deformation conditions
(Q/kJ mol™)
Strain rates/s™
Alloys TIK 001 01 1
573 125.841 132.685 144.495 150.791
623 133.253 140.500 153.005 159.672
ZK30
673 136.250 143.660 156.446 163.263
723 146.284 154.239 167.968 175.287
573 161.715 167.040 172.547 179.181
623 163.413 168.794 174359 181.063
ZK30-1.5Y
673 172.053 177.719 183.577 190.636
723 191.358 197.660 204.176 212.027
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Fig.5 OM microstructures of ZK30 alloy deformed at 573 K/0.1s™ (a), ZK30-1.5Y alloy deformed at 573 K/0.1s™ (b), 673 K/0.1 s™(c)
and 673 K/0.001 s™(d)
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Effects of Rare-earth Y Doping on the High-temperature Plastic Flow Behavior of
As-cast ZK30 Magnesium Alloy

Chen Baodong®, Guo Feng®, Wen Jing*?, Ma Wen*, Cai Huisheng', Liu Liang*
(1. Inner Mongolia University of Technology, Hohhot 010051, China)
(2. Inner Mongolia Vocational College of Chemical Engineering, Hohhot 010070, China)

Abstract: In order to improve the understanding of the effect mechanism of rare earth yttrium (Y) element on the plastic deformation of
as-cast ZK30 magnesium alloy, and to use it more effectively, we carried out a series of isothermal compressive tests of specimens in the
deformation temperature range of 573~723 K, and the strain rate range of 0.001~1 s™* on thermo-mechanical simulator. Combined with the
microstructure observation, the effects of Y (1.5 wt%) on the microstructure, flow behavior, constitutive parameters and high temperature
plastic properties of the ZK30 magnesium alloy were investigated. According to the hyperbolic function, constitutive parameters of the
alloy were obtained by linear fitting, a nonlinear flow model and its constitutive equation have been established and employed for studying
the plastic deformation behavior and the relationship between temperature, strain rate and flow stress. The results show that Y could refine
the as-cast grain and increase the amount of eutectic intermetallic compound in grain boundaries. The Y doping could also effectively
enhance the flow stress level and peak stress, but the change trend of true stress-strain curves are less affected. The average activation
energy (Q=181.082 kJ mol™) and stress exponent (n = 5.778) for the plastic deformation have been determined, enlarged by 21.6% and
14.2%, respectively. The plastic deformation resistance of the alloy is enhanced. Combined with metallurgy microstructure of these
samples after deformation, Y could refine the grains and increase the amount of the dynamic recrystallization in triangle boundaries. Y
facilitates the dynamic recrystallization, and it influences the mechanism of interface migration.
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