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Table 1 Chemical compositions of experimental alloys

Mass fraction/%
Nominal alloy
Zr Y
Al-0.30Zr 0.260
Al-0.30Zr-0.03Y 0.205 0.027
Al-0.30Zr-0.08Y 0.208 0.074
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Fig. 1 Vickers microhardness(a) and electrical conductivity(b) evolution of Al-Zr, Al-Zr-Y during isothermally aging at 400 C
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Fig. 2 Bright field TEM images of Al-0.30Zr((a), (b)), Al-0.30Zr-0.03Y((c), (d)) and Al-0.30Zr-0.08Y((e), (f)) aged at 400 ‘C for
50 h((a), (c), (e)) and200 h((b), (d), ()).
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Table 2 Radius () and number density (N) of participates in
alloys aged at 400 “C for different time

r/nm N/m™

Alloy
50h  200h 50h 200 h

Al-0.30Zr 2021 31.58 151x10"% 1x10%

Al-0.30Zr-0.03Y 1240 1552  3.01x10"® 2.91x10%

Al-0.30Zr-0.08Y 11.90 20.58  2.11X10'® 1.75%x10%
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Fig. 3 SEM backscattered images of as-cast Al-0.30Zr-
0.03Y (a) and Al-0.30Zr-0.08Y (b)
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Fig. 4 Changing curves of resistivity of Al-0.25Zr-xY alloys

with Y concentration
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Fig. 6 Distributions of Y(a) and Zr(b) in Al-0.30Zr-0.08Y
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Fig. 8 Distributions of Y(a) and Zr(b) in Al-0.30Zr-0.03Y
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Precipitation mechanism and property of Al-Zr-Y alloy

GU Jing"? TIAN Yuan'"? GAO Hai-yan" >3, WANG Jun"*?, SUN Bao-de"**

(1. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. State Key Laboratory of Metal Matrix Composites, Shanghai Jiao Tong University, Shanghai 200240, China;
3. Shanghai Key Laboratory of Advanced High-temperature Materials and Precision Forming, Shanghai 200240, China)

Abstract: The aging process of Al-Zr-Y and the effect of Y on the properties of alloy were studied by transmission
electron microscopy, scanning electron microscopy and three dimensional atom probe. The results show that, the Al;Y
precipitates form as the heterogeneous core at early aging stage of Al-Zr-Y alloy, which accelerates the diffusion and
precipitation of Zr, Y has the tendency to cluster in the precipitate and matrix interface after long-time aging. Finally,
Al;(Zr,Y) composite precipitates without core-shell structure forms in the alloy. The solubility of Y in a(Al) decreases
from 0.13% to 0.03% (mass fraction) after aging at 600 ‘C for 50 h because of Zr. During solidification of Al-0.3Zr-0.08Y,
supersaturated Y produces eutectic Al;Y along the grain boundaries and micron level ALY in the grain, which makes the
content of Y in the matrix is 4 times lower than that of Al-0.30Zr-0.03Y. Al-0.30Zr-0.03Y shows higher nucleation density,
smaller precipitate radius and slower coarsening rate. The recrystallization temperature of Al-0.30Zr-0.03Y reaches
500 ‘C, which is 125 and 75 “C higher than those of Al-0.3Zr and Al-0.3Zr-0.08Y, respectively.

Key words: Aly(Zr,Y); precipitation mechanism; nucleation density; coarsening resistance; recrystallization resistance
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