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The Effect of Ca Addition on the Grain Refinement and Mechanical
Properties in Mg-Zn Alloy

Jeong-Pil Eom, Su-Gun Lim and Bo-Young Hur

Abstract

The main interdendritic phase which was formed during early solidification of the ternary Mg-Zn-Ca alloys is the Ca,Mg.Zn,
phase. The microstructure of Mg-6wt%Zn-0.1~0.3wt%Ca alloys consisted of MgZn precipitates and Ca,Mg.Zn, phase formed
around the grain boundaries. In the alloys with the highest level of Ca(Mg-6wt%Zn-0.5~0.7wt%Ca alloys), the microstructure
revealed wholly Ca,Mg.Zn, phase formed around the grain boundaries. The grain size of Mg-6wt%Zn-Ca alloys decreased
significantly with increase in Ca content and, at 0.5wt% Ca or more, grain size becomes constant at about 60 um. The tensile

properties of the as-cast Mg-6wt%Zn-Ca magnesium alloys were improved due to grain refinement by addition of Ca.
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Fig. 1. Optical micrographs of the as-cast alloys :
0.5wt%Ca, (d) Mg-6wt%Zn- 0.7wt%Ca
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(a) Mg-6wt%Zn-0.1wt%Ca, (b) Mg-6wt%Zn-0.3wt%Ca, (c) Mg-6wt%Zn-
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Fig. 2. Variation of grain size for the as cast Mg-Zn-Ca alloys.
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Fig. 3. SEM dark field images of as-cast Mg-6Zn-0.5Ca alloy :
(a) X 200 and (b) X 3000
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Fig. 4. Variation of Gettinh distance with Ca,Mg.Zn, particle
size in the melt held at 720°C

719] Afolol M A7dAEEY Aol wi¢- A2 A&
oF 4 vt 53], {8 ddivt ZEA ke vk
sk e g 288y 7P, 3]y A o
A= A7 v sl 27t gle Aol

aeh, A7ESEe} AARe ik e AL S
Ak} Z7|8wE opde} AP} 7HR e FulEge o%F
< ©] go] ¥k=t} = Ca g9 Zvlel welr B
A AR 28ste] AAYHv|A B H3E Ca
containing Y AAAESAY] FI F&L FV8k,
ol 3}t Fu] B8 YRk A7 el A FFE wAl
o}, Fuji-go] & At HbEe A AME 7
A Hot. o)7L s QR Al o5 e
o2t A 2] Aeg-Fol v Ukl 23l sl E it
Al . o] Wil Hu Ego] & vl A
AAEEE Zhasia, A7 oA I9. &
Ashe YAk F9, 789 ddFY 93-S e
7 olfJollx SollA] AF3t A 22 YA F=
23t 7MY RIS P=TH1S). ©o]EHE Ca o] F7HE
o ajet At A== FolA| Al Fuli-ge] F
71l ofsl| YA Tl 28 7MY B3| Sl 2
3 AR o]FA el FokA]7] Witel ZAHE| v
Algle JAsH] dovbe RS o 5 dHk

Fig. 5% Mg-6wt%Zn-Ca 394 5 FE2 CaF
o M JAEAL] WHEE Ve gl Mg-Zn 2
Q27 29 AAAE AR, 6wt%ZnE 713 52
AAEA o] 7H 3l o= =2 (16], 394 =4 7]
AA L] Hrlo A ZnS 6wt%hE. LA B Ca
22 0.1, 0.3, 0.5, 0.7wt%= WHIA]|F|EA Hrlefe)

(46)

M
My-82n Mg-8Zn-0.1Ce.  Mg-8Zn-0.3Ca Mg-6Zn-DS5Ca  Mg-6Zn-0.7Ca

Fig. 5. Effect of Ca on the tensile properties of as cast Mg-Zn-
Caternary alloys.
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Fig. 6. SEM fractographs of the as cast Mg-Zn-Ca alloys : (a) and (b) Mg-6wt%Zn-0.3wt%Ca, (c) and (d) Mg-6wt%Zn-0.5wt%Ca,

(e) and (f) Mg-6wt%Zn-0.7wt%Ca
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