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Effects of La on As-Cast Microstructure and Mechanical Property of ZK60 Alloy
Huang Zhenghua' > Qi Wenjun' Zheng Kaihong' Zhang Xinming” Liu Min' Yu Zhiming’

(1. Guangzhou Research Institute of Non—Ferrous Metals Guangzhou 510650 China; 2. School of Materials Sci—
ence and Engineering Ceniral South University Changsha 410083  China)

Abstract: Magnesium alloys were used widely in automotive communication electronic and aerial industries but their mechanical
properties at ambient and elevated temperatures should be enhanced further. Microstructures and phase compositions of as-cast ZK60—
xLa (x =0 ~3) magnesium alloys were analyzed by optical microscope scanning electron microscope X-ray diffraction and differential
scanning calorimetry. Meanwhile the hardness and tensile mechanical property were tested. The results showed that as-east micro—
structure was refined gradually with increasing the La content. MgZn, phase with low melting point gradually decreased to disappear
while 7, -Mg,,Zn,, Las new phase with high melting point increased gradually. Meanwhile second phase was inclined to distribute along
grain boundary by continuous reticulation. Hardness HV exhibited peak values at low and high La contents respectively. With increas—
ing the La content tensile strength o}, and elongation § at ambient temperature decreased gradually from 225 MPa and 9% for ZK60 al-
loy to 137 MPa and 1.5% for ZK60-3. 04La alloy respectively. Tensile fracture changed from the complex mode of ductile fracture
and brittle fracture to single brittle fracture. However the addition of La could enhance the tensile mechanical property at elevated tem—
perature effectively. At ambient temperature ZK60-.03La alloy exhibited lower value of ¢, by 25 MPa than ZK60 alloy. At 423 K
o, was reduced to 181 and 174 MPa for ZK60-.03La and ZK60 alloys respectively which led to higher value of o, by 7 MPa for the
former alloy. At 448 K ¢, was further reduced to 168 and 150 MPa for the two alloys respectively where the gap reached 18 MPa.
Only 7,-Mg,, Zng; Las phase with high thermal stability existed among the microstructure of ZK60-.03La alloy which could pin the
grain boundary and hinder its sliding at elevated temperature effectively.
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Fig. 1  As-cast microstructures of ZK60-xLa alloys
(a) ZK60; (b) ZK60-0.32La; (c) ZK60-0.72La; (d) ZK60-1.06La; (e) ZK60-2.03La; (f) ZK60-3.04La
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Fig.2 SEM of as-cast ZK60-xLa alloys
(a) ZK60; (b) ZK60-1.06La; (c) ZK60-3.04La
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Fig.3 XRD spectra of as-cast ZK60 and ZK60-.06La alloys
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Fig.4 EDS spectra of as-cast ZK60 and ZK60-1.06La alloys
(a) ZK60; (b) ZK60-1.06La
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Fig. 5 Isochronal heating DSC curves of as-cast ZK60 and
ZK60-1.06La alloys
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Fig.7 Tensile mechanical properties at ambient and elevated temperature of as-cast ZK60-xLa alloys
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Fig.8 SEM morphology of tensile fracture of as-cast ZK60-xLa alloys at ambient temperature (illustrations being local magnification)
(a) ZK60; (b) ZK60-1.06La; (c) ZK60-3.04La
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