
AI-Bi-Cu 
AI-Bi 
Table 2 Proposed Four-Phase Equilibria in the AI-Bi-Cu System (Partial) 

PROVISIONAL 

Coexisting Composition of phases  
Reaction Temperature,  ~ phases  wt.% Cu wt.% AI wt.% Bi 

IIl: L1 + ~ = L 2 + ~ . . . . . . . . .  624 LI 57.5 42.5 
L2 0.2 0.7 99.1 

73.7 26.3 ... 
71.7 28.3 ... 

II2:L1 + ~ = L2 + 0 . . . . . . . . . .  589 L1 53.1 46.9 
L2 0.1 0.8 99.1 

70.5 29.5 ... 
0 53.5 46.5 ... 

I1:L1 = L2 + (Ai) + 0 . . . . . . . .  548 L1 33.2 66.8 
L2 0.2 1.6 9'8.'2 
(A]) 5.7 94.3 .. .  
0 52.5 47.5 .. .  

Thermodynamic Properties 
I1] used a fused-sa l t  e l ec t ro ly te  e l ec t rochemica l  me thod  to d e t e r m i n e  the  t h e r m o d y n a m i c  p rope r t i e s  of A1 a t  

1073K at  cons t an t  xBJxcu  ra t ios  of  199 and 99.The r e l a t i v e  pa r t i a l  mo la r  e n t h a l p i e s  and en t rop ie s  of  A1 are,  w i t h i n  t he  
sca t t e r  of  the  data ,  t he  s a m e  as for t he  b ina ry  sys tem AI-Bi IHul tg ren l .  
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Cited Reference 
1. R. Martin-Garin, M. Allibert, P. Desr6 and E. Bonnier, 

Bull. Soc. Chim. Fr., No. 9, p 3539 (1968). See Table 1. 

Additional Reference 
2. E. Bonnier, P. Desr6 and I. Ansara, Determination of 

The Activity of Copper in Liquid Aluminum-Copper 
Alloys at 1100 ~ C.R. Acad. Sci. (Paris), 256, p 1524 
(1963). 

The AI-Bi (Aluminum-Bismuth) System 
26.98154 ainu 208,9804 ainu 

The  fo rm of t h e  d i a g r a m  (Fig. 1) was  r epor t ed  by [1] 
on the  basis  of  t h e r m a l  ana lys i s  and  mic rog raph ic  ex- 
a m i n a t i o n ;  [2-5] had  p r ev ious ly  de tec ted  the  ex i s t ence  
of  l iqu id  immisc ib i l i ty .  The  monotec t i c  r eac t ion  is - 5  
~ [1], 3.5 -+ 0.5 ~ [6] or 3 ~ [7] be low the  m e l t i n g  
po in t  of  A1; f rom chemica l  ana lys i s  of  t he  Al - r i ch  l aye r  
[7-9], i t  is 3.4 wt .% (0.45 at .%) Bi [7]. C a l o r i m e t r i c  
d a t a  [10] i nd ica t ed  a monotec t i c  composi t ion  of - 1  
at .% Bi. (The monotec t i c  compos i t ion  is p laced a t  0.45 
a t .% Bi in Fig.  1.) Close a g r e e m e n t  ex is t s  b e t w e e n  the  
d a t a  of  [7-9, 11] for t he  Al - r i ch  b r a n c h  of  t he  misci-  
b i l i ty  gap  a t  <910  ~ A t  h i g h e r  t e m p e r a t u r e s ,  [8] 
repor ted:  

Temperature, at.% 
~ Bi 

920 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.65 
968 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.48 
982 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.53 

1008 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.33 

A t  va r i ance ,  [9] repor ted :  

Temperature,  wt.% at.% 
~ Bi Bi 

1018 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.1 4.15 
1098 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.0 5.73 
1183 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41.2 8.3 

For  t he  Bi-r ich  b ranch  of  the  misc ib i l i ty  gap,  e s sen t i a l  
a g r e e m e n t  ex is t s  b e t w e e n  [8, 10-12]; t h e  curve  in Fig. 1 
is based  on these  data .  A g a i n  a t  var iance ,  [9] reported:  

Temperature, wt.% at.% 
~ Bi Bi 

720 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97.9 
796 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97.8 
903 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97.2 

1018 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96.1 
1098 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94.6 
1183 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89.7 

85.8 
85.2 
81.8 
76.1 
69.3 
52.9 
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PROVISIONAL AI-Bi 

Fig. 1 AI-Bi  Phase  Diagram 
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The da ta  of [8, 10] indicate a monotectic t e rminus  in 
the range 83.5-84.5 at.% Bi, as do l iquidus da ta  at  low- 
er t empera tures  (see below); [9] indicated - 8 8  at.% Bi. 
(The monotectic t e rminus  is placed at  84.5 at.% Bi in 
Fig. 1.) The miscibi l i ty  gap cri t ical  point  was indicated 
as - 1 0 6 0  ~ - 2 0  at.% Bi [8] and - 1 3 0 0  ~ - 6 8  wt.% 
(-21.5 at.%) Bi [9]. 

The l iquidus at  <657 ~ (for alloys in equi l ibr ium 
with the A1 solid solution) has  been reported on the 
basis of emf measurements  (318 to 648 ~ [8], thermal  
analysis  (85 to 97 at.% Bi) [10] and chemical analysis  
of samples of the  l iquid (450 to 600 ~ [13] and (354 to 
607 ~ [14]. The da ta  of [8, 13, 14] a re  in agreement  
over the  respective ranges  invest igated;  those of [10] 
are 20 ~ (at 85 at.% Bi) to 100 ~ (at 97 at.% Bi) below 
the curve of [8, 13, 14], which is used in the  diagram. 
The cursory invest igat ion by [15] indicated tha t  the  li- 

quidus decreased from 624 ~ 99.6 wt.% (97.0 at.%) Bi 
to 271 ~ 99.91 wt.% (99.31 at.%) Bi. The eutectic was 
placed at  269.75 ~ 0.56 at.% A1 by [8] and a t  271 ~ 
[16]; 0.43 at.% A1 by [14]. [9] repor ted differential  ther- 
mal  analys is  da t a  for six al loys in the  range  0.05 to 
0.50 wt.% (0.39 to 3.75 at.%) A1 and concluded t ha t  the  
eutectic t empera tu re  was 1.8 ~ below the mel t ing  
point  of Bi and tha t  the  eutectic composition was 0.30 
wt.% (2.28 at.%) A1. According to ear ly  work [17], the  
l iquidus t empera tu re  of a 0.13 wt.% (1.00 at.%) A1 alloy 
was 0.25 ~ below the mel t ing  point  of Bi. (The eutectic 
composition is placed a t  99.5 at.% Bi in Fig. 1.) 

The solid solubi l i ty  of Bi in A1 a t  657 ~ was <0.2 
wt.% (<0.03 at.%) Bi [7]. X-ray examina t ion  of vapor- 
deposited fi lms [18] indicated some solubil i ty of Bi 
in A1. 

Rodney P. Elliott, Cleveland State University, Department of Metallurgical Engineering, Cleveland, Ohio 44115 and Francis A. Shunk, 3120 South 
Princeton, Chicago, Illinois 60616. Work done at IIT Research Institute, Chicago, Illinois, under contract to the Office of Standard Reference Data, 
National Bureau of Standards; bibliography through 1966. 
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AI-Bi PROVISIONAL 

Fig. 2 Phase Diagram of AI-Bi System 
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