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Abstract: In order to improve the mechanical properties of Zn-Mg biodegradable alloys, Zn-1.2Mg-xCu (x=0, 1.2, 2.2) zinc
alloys were prepared by metal mold casting. The effects of Cu content on the microstructure and mechanical properties of
zinc alloy were studied. The results show that the microstructure of the zinc alloy is mainly composed of m-Zn (Zn solid
solution) and Mg,Zn,, intermetallic compound. When the content of Cu is 2.2%, the intermetallic compound e-CuZns
appears. The microhardness and tensile strength of the zinc alloy increase with increasing Cu content and reach the

maximum value at 2.2%Cu, which are 227 MPa and 148 HV, respectively. Fracture analysis shows that the fracture mode

of Zn alloy is mainly cleavage fracture.
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Fig.1 Microstructure of Zn alloys with different Cu contents

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



(EEEFARN12/2022

HEE,F:CuEX In-12Mg € HAS N FHEERNIIT

-1081-

R1B1HEGEPEAATRRMENRE S

Tab.1 Elemental compositions of different locations in Fig.1

Location Phase Cu/%  Mg/% Zn/%
bl n-Zn - - 100.00
b2 Eutectic (Mg,Zn,+tm-Zn) - 6.21 93.79
dl n-Zn 2.09 - 97.91
d2 Eutectic (Mg,Zn;tm-Zn) 1.64 6.60 91.76
fl n—-Zn 3.22 - 96.78
2 Eutectic (Mg,Zn,+m-Zn) 2.16 6.26 91.59
3 CuZns 13.19 - 86.81

1 TG E S 8O I 43 e (atomic percent), %
FOCEAERE M AN 2 9 XRD B3] 0, A& A0 Cu
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& MgoZn,+n-Zn 2018 24 Cu ¥ 0t 38 in 5] 2.2%
B, BT CuZns (b EW) .

K2 AfF Cu & wmFEE 40 XRD K%
Fig.2 XRD patterns of Zn alloys with different Cu contents
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Fig.3 Relationship between Cu content and mechanical properties of Zn alloy
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Fig.4 Fracture surface of Zn alloys with different Cu contents
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