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Table 1 Comparison of nominal and actual composition for the
Mg-2.0Zn-1.5Cu alloy

Zn (at%/wt%) Cu (at%/wt%)

Mg
Actual

1.53/3.78 Bal.

Nominal
1.5/3.71

Actual
2.15/5.46

Nominal
2.0/5.09

Bl 1 42 Mg-2Zn-1.5Cu &4 T
Fig.1 Optical microstructure of as-cast Mg-2Zn-1.5Cu alloy
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Fig.2 XRD pattern of as-cast Mg-2Zn-1.5Cu alloy
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Fig.3 SEM image (a) and corresponding EDS area scanning of as-cast Mg-2Zn-1.5Cu alloy: (b) Mg element, (c) Cu element, (d) Zn

element, (e) spectrum of zone A in Fig.3a, and (f) spectrum of zone B in Fig.3a

MgCuZn, B=[011]

Bl 4 Mg-2Zn-1.5Cu & & 54 TEM 247
Fig.4 TEM image of as-cast Mg-2Zn-1.5Cu alloy: (a) eutectic microstructure and (b) electron diffraction pattern of zone A, in Fig.4a B=[011]
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R 2 Mg-2Zn-15Cu § & EFEIEE TR R IF M4

Table 2 Mechanical properties of as-cast Mg-2Zn-1.5Cu alloy at various temperatures

Temperature/'C Rm/MPa Rpo.2/MPa Al%
25 186 98 6.5
100 182 89 13.0
150 160 80 41.0
200 113 77 46.0

B 5 84 Mg-2Zn-1.5Cu & & W7 11 K Btk £ A 41 21
Fig.5 Fracture and its adjacent metallographic structure of Mg-2Zn-1.5Cu alloy: (a, b) 25 C (c, d) 100 C, (e, f) 150 C, and (g, h) 200 C
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Fig.6 Creep curves of as-cast Mg-2Zn-1.5Cu alloy: (a) different
stress creep curves at the same temperature and (b) the

same stress creep curves at different temperatures
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Table 3 Steady state creep rate of Mg-2Zn-1.5Cu alloy

under different conditions

No. T/IC o/MPa £1x108s*
1 100 45 3.48
2 150 45 7.71
3 200 45 710
4 150 30 4.66
5 150 60 19.19
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Fig.7 Relationship between steady creep rate and temperature
and stress of as-cast Mg-2Zn-1.5Cu alloy: (a) relationship
between steady-state creep rate and stress (T=150 °C);
(b) relationship between steady-state creep rate and

service temperature (6=45 MPa)
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Fig.8 Creep fracture morphology of as-cast Mg-2Zn-1.5Cu alloy
at 200 “C: (a) secondary electronic signal source result and

(b) backscattered electronic signal source result

Bl9 %4 Mg-2Zn-1.5Cu &4 200 Cifi 4 f5 H 4T 50
Fig.9 Microstructure of as-cast Mg-2Zn-1.5Cu alloy after creep

at 200°C: (a) matrix structure and (b) eutectic structure
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Microstructure and Mechanical Properties of As-cast Mg-2Zn-1.5Cu
Magnesium Alloy

Ma Minglong®, Zhang Kui, Li Yongjun®, Yuan Jiawei’, Zhang Wanpeng®, Dai Xiaoteng®, Liu Xiaodao?
(1. State Key Laboratory of Nonferrous Metals and Processes, GRIMAT Engineering Institute Co., Ltd, Beijing 101407, China)
(2. Nanjing Yunhai Special Metals Co., Ltd, Nanjing 211200, China)

Abstract: The microstructure and mechanical properties of Mg-2Zn-1.5Cu (at%) alloy were investigated by means of metallographic
microscope, scanning electron microscopy, transmission electron microscopy, XRD phase analysis and mechanical properties test. The
results show that the as-cast alloy has obvious element segregation, and the main second phase is MgCuZn phase; the mechanical
properties of the alloy decrease when the temperature rises, while the plasticity changes are more significant than the strength change, and
the fracture mode of the alloy also changes from intergranular fracture at low temperature to transgranular fracture at high temperature; at
the same temperature, the steady-state creep rate of the alloy increases and the creep mechanism is transformed from grain boundary
control to joint control of grain boundary and dislocation with the increase of the stress; at the same stress, there are orders of magnitude
increase in the steady-state creep rate of the alloy with the increase of the temperature, and the creep activation energy decreases from 130
kJ/mol to 36.4 kJ/mol; the alloy reaches an acceleration creep stage at 200 <C, 45 MPa and creep fracture occurs with obvious transgranular
fracture characteristics in the fracture position and a large number of dislocations along the base surface in the matrix. Part of these
dislocations climb and the MgZnCu phase has the effect of slowing creep deformation.
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