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Abstract 

The isothermal section of the phase diagram of the ternary system �Al-Sri-- Y (65 at.% Y or less) at room temperature was 
investigated by X-ray powder diffraction, differential thermal analysis, optical microscopy, electron microscopy, electron spectrum 
and electron probe microanalysis techniques. The section at room temperature consists of ten single-phase regions, 18 two- 
phase regions and nine three-phase regions. The single-phase region ?r (Al,Sn,Ys) in this section at room temperature is a 
new ternary intermetallic compound. It was found that no single phase Al,Y exists in the binary AI-Y. The other eight single- 
phase regions in the section correspond to binary intermetallic compounds in the systems Al-Sn, AI-Y and Sn-Y. The range 
of all homogeneous phase fields of terminal solid solution is too small to be observed at room temperature. 
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1. Introduction 

Refs. [l-4] reported the phase diagram of the AI-Sn 
system. There exists no intermetallic compound in the 
system of Al-Sn. Refs. [2,3,5] reported the phase dia- 
gram of the Al-Y system. There exist five intermetallic 
compounds in this system. Of these, the A&Y, AlY 
and AlY, compounds are of the isomeride transition. 
Ref. [6] reported the diagram of the Sn-Y system. 
There exist five intermetallic compounds in this system 
too. In order to discover further characteristics and 
regularities concerning phase formation in the ternary 
Re-Al-G system (where Re denotes a rare earth), we 
have studied the isothermal section of the ternary system 
Aldn-Y (65 at.% Y or less) at room temperature. 

2. Experimental details 

The aluminium, tin and yttrium used for the ex- 
periments were of 99.99%, 99.95% and 99.90% purity 
respectively. Alloy buttons were prepared in an argon 
atmosphere in a high frequency induction furnace. The 
melting of all samples was done in alumina crucibles. 
135 samples were prepared, each weighing 3 g. 

The samples were sealed in silica tubes or glass tubes 
in vacuum during homogenization. The homogenization 
temperatures of the alloys were chosen on the basis 

of the binary phase diagram of the Al-Sn, Al-Y and 
Sn-Y systems and the solidus of some representative 
ternary alloys determined by differential thermal mi- 
croanalysis. The alloys which contained more than 75 
at.% Sn were homogenized at 180 “C for 60 days and 
then cooled at a rate of 10 “C h-l to room temperature. 
The alloys which contained more than 20 at.% Sn and 
less than 75 at.% Sn were homogenized at 450 “C for 
50 days and then cooled at a rate of 10 “C h-’ to 
room temperature. The alloys which contained less than 
20 at.% Sn were kept at 600 “C for 40 days and then 
cooled at a rate of 10 “C h-l to room temperature. 
The alloy powder used for X-ray diffraction was made 
from homogenized alloy buttons. The alloy powder was 
sealed in glass tubes in vacuum. The alloy powder was 
treated for 1 week at the above temperatures respectively 
and then cooled at a rate of 10 “C h-’ to room 
temperature. 

X-ray diffraction analysis was performed with powder 
samples using a Rigaku 3015 diffractomer. A copper 
target voltage of 35 kV, current of 20 mA and a nickel 
filter were used. The boundaries of the various phase 
fields were not only determined by X-ray diffraction 
(disappearing-phase method) but also checked by elec- 
tron probe microanalysis (EPMA) and optical micros- 
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Table 1 
Change in the hardness of alloyx with Y content 
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We discovered that the corrosion resistance of alloys 
to 20% nitric acid increases, but the corrosion resistance 
of the alloys to 10% sodium hydroxide decreases, when 
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yttrium is added to aluminium. 
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