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Table 1 Chemical composition of cast Mg-Zn-Cu-Ce alloys
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Alloy No.  Zn/Cu Zn Cu Ce Mg
1# 9:1 9.5 1.0 11 Bal.
2# 2:1 7.2 3.4 0.9 Bal.
3# 1:1 8.4 7.7 1.0 Bal.
4# 1:15 6.2 10.1 0.8 Bal.
5# 1:2 6.2 12.7 0.8 Bal.
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Fig.1 Optical microstructures of extruded Mg-Zn-Cu-Ce alloys: (a) 1# alloy, (b) 2# alloy, (c) 3# alloy, (d) 4# alloy, and (e) 5# alloy
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Fig.2 SEM images of extruded Mg-Zn-Cu-Ce alloy samples: (a) 1# alloy, (b) 2# alloy, (c) 3# alloy, (d) 4# alloy, and (e) 5#
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Fig.3 XRD patterns of extruded Mg-Zn-Cu-Ce alloy samples
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Fig.4 Mechanical properties of extruded Mg-Zn-Cu-Ce alloys at

room temperature
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Fig.7 SEM micrographs of extruded alloys: (a) 1# extruded; (b) 1# after creep at 200 “C/50 MPa for 24 h; (c) 3# after creep at 200 ‘C/50
MPa for 100 h; (d) 5# after creep at 200 ‘C/50 MPa for 100 h
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Effects of Mass Ratio of Zinc/Copper on Microstructure and Properties of Extruded
Mg-Zn-Cu-Ce Alloys

Hu Yaobo*?, Yao Qingshan®, Zhu Can®, Yang Shengwei’, Pan Fusheng"?
(1. Chongging University, Chongging 400044, China)
(2. National Engineering Research Center for Magnesium Alloys, Chongging 400044, China)

Abstract: The microstructure and properties of extruded Mg-Zn-Cu-Ce alloys with Zn/Cu mass ratio of 9:1, 2:1, 1:1, 1:1.5 and 1:2 were
studied. By means of optical microscope (OM), X-ray diffraction (XRD), scanning electron microscopy (SEM) and transmission electron
microscopy (TEM), the microstructure and phase structure of alloys were analyzed. The mechanical properties of the alloys at room
temperature, 150, 175 and 200 <C were tested. The creep behavior of the alloys at 200 <T/50 MPa were studied. The results show that the
alloy is mainly composed of a-Mg, MgZnCu and Mg,Zn;. With the decrease of the Zn/Cu mass ratio, the Mg.Cu phase appears at the grain
boundaries. The ultimate tensile strength and yield strength of the extruded alloys at room temperature firstly increase and then decrease
with the decrease of Zn/Cu mass ratio. The increase of Cu content can improve the high temperature mechanical properties of the alloys.
The ultimate tensile strength and yield strength of the extruded Mg-8Zn-8Cu-Ce (Zn/Ce=1:1) alloy at room temperature are 320 MPa and
290 MPa, respectively; the ultimate tensile strength is still higher than 220 MPa at 150 <C. The decrease of the mass ratio of Zn/Cu is very
important to improve the creep behavior of Mg-Zn-Cu-Ce magnesium alloys. However, when the content of Cu exceeds a certain amount,
the creep property decreases. The creep behavior of Mg-8Zn-8Cu-Ce alloy is the best, and steady state creep rate is 1.21x10® s, and 100
h creep is only about 0.562%.
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