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The Effect of Misch Metal Addition on the Microstructure and
Mechanical Property of Rapidly Solidified AZ91 Alloy

Seung-yeul Eum, Hoon-Mo Park and Tae-Woon Nam

Abstract

The purpose of this study is to investigate the effect of misch metal addition on the microstructure and mechanical property of
rapidly solidified AZ91 alloy by melt spinning process. As the contents of misch metal(rare earth element:CeLa, Nd, Pr) was
increased, the microstructure of RS ribbons and extrudates became finer than those of AZ91, and RE related phases (A]RE;,
ALRE) were formed. At room temperature, the rapidly solidified AZ91+1 wt%Mm alloy showed the highest tensile strength,
430 MPa due to precipitation strengthening of}(Mg,,Al,,) phase and Al11RE3 phase. At the elevated temperature, the mechani-
cal property of AZ91+3 wt%Mm alloy was higher than those of other Mg alloys. The reasons were that Al La, phase was ther-
mally stable and suppressed the grain growth. In contrast with Al,La, phase, B phase was thermally unstable and could not
suppress the grain growth at the elevated temperature. Therefore, Al11RE3 phase contributed to improve the thermal stability of
RS AZ91 alloy. (Received January 8, 2000)
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Table 1. Chemical compositions of Mg-Al-Zn-Mm alloys.

, - Analyzed composition(wt%)
Nominalcomposition(wt.%)
Al Zn Ce Nd La Pr Mg

Mg-9Al-1Zn 10.36 1.36 - - - - bal.
Mg-9Al-1Zn-1Mm 9.76 1.45 0.20 0.03 0.09 0.01 bal.
Mg-9Al-1Zn-3Mm 10.41 1.39 1.47 0.34 0.62 0.06 bal.
Mg-9Al-1Zn-5Mm 10.04 1.29 2.17 0.64 1.00 0.12 bal.
Mg-9Al-1Zn-10Mm 10.52 1.27 428 1.39 2.20 0.28 bal.
Mg-9Al-1Zn-15Mm 11.10 1.50 7.32 1.64 3.43 0.33 bal.
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Fig. 1. Optical micrographs of the RSP ribbon (20m/s)

(2)AZ91, (b)AZ91+1 wt%Mm, (c)AZ91+3 wt%Mm, (d)AZ91+5 wt%Mm, (e)AZ91+10 wt%Mm, (HAZ91+15 wt%Mm
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Fig. 2. Columnar layer ratio of the RSP ribbon(20m/s)
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Fig. 3. Scanning electron micrograph of the RSP ribbon (20m/s) (a) AZ91, (b) AZ91+1 wt%Mm, (¢) AZ91+3 wt%Mm, (d) AZ91
+5 wt%Mm, (¢) AZ91+10 wt%Mm, (f) AZ91+15 wt%Mm

(d)

Fig. 4. Scanning electron micrographs of the extrudates(20m/s) (a) AZ91, (b) AZ91+1wt?eMm, (c) AZ91+3wt%Mm,
(d)AZ91+5wt%Mm, (€)AZ91+10wt%Mm, (HAZ91+15wt%Mm
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Fig. 7. TEM micrographs showing the complicated shape of the Al La,; and fphase seen in the AZ91 +3 wt%Mm alloy(20m/s). In
(b) and (c) the specimen is tilted 25° and 50° respectively compared with (a)
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Table 2. Area fraction of phase with increasing RE content.
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Fig. 8. Effects of Mm addition on tensile property.
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