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FIG. 1 Binary Eutectic Phase Diagram
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FIG. 3a  Thall and Chalmers' Al/Si Eutectic Growth Model
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FIG. 3b  Chadwick's Al/Si Eutectic Growth Model
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Bell Jar Furnace

(as for vacuum melting and casting)
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R cm/sec | G°C/em | Type | R cm/sec 6°¢/cm | Type
2,78 x 10°° | 200 e | 1.30x107% | 29.5 | @

" 120 + [ o 16.0 | @

" 45 -+ 3¢5 (45

" 29,5 | + | 2.50x 1074 | 45 ®

" 16.0 | + " 29,5 | &

" 3.5 | @ " 16,0 | @
3.70 . 1675 29.5 | + | 3.70 1064 | 120 0
163 x 105 | 205 | + KN 45 O |
6048 x 100 29.5 | + . 29.5 | O
1.30 x 1074 | 200 + " 16,0 | @

" 120 + ; 3.5 | O

n 45 + | 5.0 x104 | 29,5 | O
KEY s | ° - rodlike, + = angular and O = irregular type of

A1/51 eutectic alloy

TABLE 20 - A Selection of Results of Unidirectional Solidification
Experiments for Hypoeutectic and Butectic A1/Si Alloys.(nominal
alloy composition of 11.5 wt.% Si, except when R > 2.5 x 1074
cm/sec. when 12.5 wt.% Si a11;>ys were used to prevent excessive

primary « =Al dendrite formation)



R cm/sec ¢°C/em | Type | R cm/sec ¢°C/em | Type
2.78x 107 | 600 | [ | 3.70x 1074 | 45 Q |
" 300 n} " 29.5 | ®
m 25 | e . 6.0 | @
" 200 L " 3¢5 Q)
n 120 + | 50 x107%| 205 | ®
" 75 + | 63 x107%| 205 | ®
" 45 + | 7e41x 1074 | 120 ®
" 29,5 | + " 5 | ®
1.30 x 1074 35 | @ " 295 | ®
2.50 x 10°4 45 ® 1.37 x 1004 | 120 ®
" 295 & " 29.5 K
570 x 1004 | 120 ® ' 16.0 | ®
KEYs 0= maseive; o= rod'like, + = angular,

® - irregular and X = complex regular type of

A1/si eutectic alloy.

TABLE 21 = A selection of Results of Unidirectional Solidification
Experiments for Hypereutectic Al/Si Alloys.

(nominal alloy composition of 15,0 wte% Si)
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FIG., 43

qrow\“\ Direction —»

Model of Extracted Angular Silicon Particle
(simplest form)
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¢%/om a ( " ) A ()A )
120 20 50
75 32 62
45 55 85
29.5 R3 100
1640 150 160
3.5 420 300

TABLE 61 -~ showing the Yariation of the Projected Free Edge
ristance (d) and the Internodal Separation ( )\ )
with Specimen Temperature Gradient (C) in Angular
( <100)> fi-type) A1l/81 Futectic Alloys.

(% was constent and equal to 2.78 x 10'5 em/wec)
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A Graph showing the Dependence of the Projected Free Edge
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Specimen Temperature Gradient (G) in Angular

( 100> Si-type) A1/Si Eutectic Alloys (see table 61)
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R cm/sec d (p) AN (p)
2.78 x 10~ 83 100
6.48 x 1072 80 98
1.30 x 1074 74 86
2.5 x 1074 46 62

TABIF 65 = showing the Variation of the Projeoted #ree
Edge Distance (d4) and the Internodal Serarstion ( X\ )
with Speciman Crowth Rate (R) in Angular ( {109) &4 type)

A1/51 Euteotic Alloys.

(C waa constant and equal to 29.5°q/cn)
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R ow/sec }\Mqulu(}A) A nbs(l,s)
3,70 x 1074 11.54 4231
5.0 x 1074 9.92 3.77
6.3 x 1074 B.63 3.38
7.41 x 1074 7.69 3.15
1.37 x 107 5.77 2,46

TABLF R2 - ghowing the Variation of the Interparticle

Spacing ( \ ) with Specimen Growth Hate (R)

for both Irregular and Complex Regular Al/S1

Eutectic Alloys,

(C was conatant and equal. to 29.5°C/cl)
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FIG. 92

Spine/Platelet Relationship of a Simple Web

[011} Stereographic Projection showing the
(see fig. 93a)
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FIG. 93b A 1st Order {111} Spinel Twinned Web (see fig. 94)



FIG. 94

100

[011] Stereographic Projection with an Axial (111)
Spinel Twin showing the Spine/Platelet Relationship
of a 1st Order Twinned Web (see fig. 93b)

A non-axial (111) (white) is axially twinned across
a (111) twin boundary to give the observed (111)
(black) platelets
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100

FIG. 95 f011] Stereographic Projection with a Non-axial
(111) Spinel Twin
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numbers indicate the nmumber of inclined platelst systems.
(see rige. 93)
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FIG. 97Tb

Another 2nd Order {111} Spinel Twinned Web
(see fig. 100)
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{011] Stereographic Projection Showing the
Spine/Platelet Relationship of a 2nd Order
Twinned Web (see fig. 97a)

An axial (111) (white) is non-axially twinned
across a lst order (111) twin boundary and then
non-axially twinned across a 2nd order_(111)
twin boundary to give the observed (111) (red)
platelets
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F1G.

[011] Stereographic Projection Showing the
Spine/Platelet Relationship of a 2nd Order Twinned
Wedb

A non-axial (001) ﬁwh}te) is axially twinned
across a 1st order (111) twin boundary and then
non-axially twinned across a 2nd order (111) twin
boundary to give the observed (001) (red) spine
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FIG.

100

[011] Stereographic Projection Showing the
Spine/Platelet Relationship of a 2nd Order
Twinned Web (see fig. 970

A non-axial (111) (white) is axially twinned
across a 1st order (111) twin boundary and then
non-axially twinned ecross a 2nd order (111)
twin boundary to give the observed (111) (red)
platelets
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FIG. 1ll7a A Silicon Particle containing One

Twin Plane (c.f. fig. T4a)
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FIG. 117b A Silicon Particle containing Two
Twin Planes (c.f. fig. T4b)
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Undercooling ( AT ) and the Imposed Growth Rate (R)
for Screw Dislocation and Spinel Twin based Mechanisms









Eutectic alloy and growth conditions

Na concentration

Furmace cooled Al/¢1 euteotic
" " Ag/Si eutectic
" " Au/Si eutectic
R = 2.78 x 10" cw/sec
21/54 eutectic
¢ = 29.5°C/om
R = 1,37 x 107 cm/sec

A1/5i euteotic
¢ «29.5%/om

70011 wt. %
?‘}- 016 't.%

0. 092 wt. %

0.214 'to‘ﬁ;

0. 009 wt.%

TABLE 123 - Sodiun Concentration of Various Doped F.C.C.

Metal/9ilicon Eutectic Alloys.


















