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Effects of Ca Addition on Microstructure and Properties of the
As-rolled Mg-47Zn Alloy Plate for Biomedical Application
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Abstract ; Effects of Ca addition (0.3%,0.6% and 0.9mass%) on microstructure, mechanical properties
and bio-corrosion resistance of the Mg-4Zn based alloys prepared by high strain-rate rolling were investiga-
ted by OM,SEM, tensile testing and etc. Ca can refine the dynamic recrystallization grains of the as-rolled
alloys,increase the content and the size of the residual second phases,and thus improve the ultimate tensile
strength and yield strength. The ultimate tensile strength and the yield strength of Mg-4Zn-0.9Ca are
300MPa and 278MPa respectively,about 12.4% and 68.5% higher than Mg-4Zn. However, corrosion resist-
ance and residual tensile strength decrease with the increasing Ca content, resulting from the higher content
and the bigger size of the residual second phases. The bio-corrosion of the Mg-4Zn alloy is uniform since
the second phase particles are fine and homogenously distributed. The average corrosion rate immersed in
0.9% NaCl for 7 days is 0.80 mg/(cm® « d)and the residual tensile strength immersed in 0.9% NaCl for 7
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and 15 days are 217 MPa and 205 MPa,respectively.

Key words: Mg-Zn-Ca alloy; high strain-rate rolling; corrosion resistance; residual tensile strength
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0.6%Ca #4 # 0.9%Ca ¥ #&

A1 FRERKRE MgdZnaCabatyemar(x=0,0.3,0.6,0.9)
Fig.1 Opticalimages of the Mg-4Zn-xCa alloys in different states

0.3%Ca

B2 3% & Mg-4Zn-xCa 444 SEM BB KA (+=0,0.3,0.6,0.9)
Fig.2 SEM images of the as-rolled Mg-4Zn-xCa alloys
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The stress-strain curves of as-rolled
Mg-4Zn-2Ca alloys
F1 FLHIZ MedZn-xCa § RN 1EEE(x=0,0.3,0.6,0.9)
Tab.1 Mechanical properties of as-rolled Mg-4Zn-xCa alloys

Fig.4

Ca&ig/% HVo. ov/ MPa 602/ MPa 8/ %
0 72.0 267 165 28.2
0.3 74.2 273 172 26.0
0.6 83.6 282 200 29.1
0.9 83.9 300 278 7.4

Ca Kal

A3 AL & Me-4Zn-0.9Ca 44 W 49 L% o 45 4
Fig.3 Elemental mapping of the as-rolled
Mg-47Zn-0.9Ca alloy
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Tab.2 Mass loss after immersion for 7 days and
electrochemical data of as-rolled alloys

N7 A P 3 32 V25 B3R BE
Cagrtt/ FIRIERS gy IR
mg+cm 2+ d7h) (pA» em™2)
0 0.80 —1.56 39.8
0.3 0.85 —1.58 42.5
0.6 2.22 —1.57 41.6
0.9 3.06 —1.56 43.9
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Fig.5 Surface morphologies of as-rolled Mg-4Zn-xCa alloys after immersion for 1 hour
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A6 #4145 Mg4Zn-aCa

Fig.6 Surface morphologies of as-rolled Mg-4Zn-2Ca alloys after immersion for 7 days
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Tab.3 Residual tensile strength of as-rolled alloys

after immersion for 7 and 15 days

Ca® TSR/ (mgeem * +d)  FIRPHLRE/MPa
®/% 7d 15 d 7d 15d
0.53 0.52 217 205
0.3 0.82 0.64 159 139
0.6 1.45 2.53 149 54
0.9 2.56 1.14 117 12
3 & it

D) #H1%5 Mg-4Zn-xCa 4 42 (03 25 FR45 5 i
BT B Ca 5 BTN 45 2 4 B A
FRSE B8 IR, DT A0 7 55 J32 10 JeE IR i B 3% ¥ 42
B35 Mg-4Zn 4t . Mg-4Zn-0.9Ca 4 4 T4 HL 38
JE R AR B 43 I =5 12.4 20 68.5 4.
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