—~386 — FE-aI8E AZO1YES] vl EA  7)A|H EAo) vlXE= YA A3k - e - upER - FEl-
R{HEAHTLLIRLL
X
TR AR
5ol AZ91 39 AR |l 741" SA

RXE Y A7) 3%
AN - Yem - el

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

Jae-Young Choi, Hoon-Mo Park and Tae-Woon Nam

Abstract

In the present study, the effect of yttrium addition on the microstructure and mechanical property of rapidly solidified AZ91
alloy by melt spinning process is estimated. As yttrium was added, the microstructure of RS ribbons and extrudates became
finer than those of AZ91, and RE related phases (Al,RE) were formed. In the case of the addition of 3wt%Y, the microstructure
of extrude showed the finest grain size. At room temperature, the AZ91 + 3wt%Y alloy showed the highest tensile strength,
352 MPa due to precipitation of S(Mg,,Al,,) phase and ALLRE phase. At the elevated temperature, the mechanical property of
AZ91 + 3wt%Y alloy was higher than those of other Mg alloys. The reasons were that Al,Y compound was thermally stable
and suppressed the grain growth. In contrast with ALY compounds, 8 phase was thermally unstable and could not suppress the
grain growth at the elevated temperature. Therefore, Al,Y phase contributed to improve the thermal stability of RS AZ91 alloy.

(Received August 24, 2000)
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Table 1. Chemical composition of Mg-Al-Zn-Y alloys.

Nominal composition Analyzed composition(wt%)

(Wt%) Al Zn Y Mg
Mg-9Al-1Zn 1036 136 - bal.
Mg9Al-1Zn-3Y 1058 152 249  bal
Mg-9Al-1Zn-5Y 1102 138 421  bal
Mg9Al-1Zn-7Y 1074 169 667  bal
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Fig. 1. X-ray(Cu K@) diffraction pattemns of master alloy. (a)
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Photo 1. Optical micrograph of ingot. (a) AZ91 (b) AZ91-3wt%Y (c) AZ91-5Wwt%Y (d) AZ91-Twt%Y
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Photo 2. Optical micrographs of RSP ribbons. (a) AZ91 (b) AZ91-3wt%Y (c) AZ91-5wt%Y (d) AZI1-Twt%Y.
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Photo 3. Secondary dendrite arm morpology of RSP ribbon
surface(free side).
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GR : cooling rate(K/sec)
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Fig. 3. Variations of hardness of extrudates with increasing Y
content.
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Photo 4. Optical micrographs of the extrudates ( X 500). (a) AZ91 (b) AZ91-3wt%Y (¢) AZI1+5wt%Y (d) AZ91+TwthY
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Fig. 4. The tensile strength of extrudate with increasing Y
contents at room temperature.
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Table 2. Area fraction of phase with increasing Y content.

Extrudate
Mg,,Alp, ALY
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Photo 5. SEM micrographs of extrudate with increasing heat treatment temperature : AZ91-3wt%Y. (a) Room Temp. (b) 200°C

(c) 300°C (d) 400°C
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Table 3. Area fraction of phase with increasing heat treatment
temperature : AZ91-3wt%Y.

AZ91 AZ91+3wt%Y
Mg,;Al; Mg ;Al, ALY
Room Temp 16 9.1 4.7
200°C 36.5 12.5 4.6
300°C 269 9.7 5.1
400°C 11.6 - 4.0
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Fig. 5. Variations of hardness of extrudates with increasing heat
treatment temperature.
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