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Abstrad  Natural convection in bridgman growth and it's effect on macrosegregation in unidirection-
ally solidified off-eutectic alloys were examined in this study. Al-Cu off-eutectic alloys(27.5wt% ~35.
6wt% ) were solidified upward or downward for producing a different natural convection and then Cu
concentrations of off—eutectic composites were measured as a function of solidified fraction. Solutal and
temperature distributions ahead of the solid/liquid interface were measured on quenched specimen.
When hypo—eutectic Al-Cu alloys are directionally solidified with downward growth, considerable
macrosegregation occurs due to flow induced by thermal and solutal convection in melt. Soultal convec-
tion affects the macrosegregation of hyper-eutectic Al-Cu alloys more severely than thermal convection.
Solute composition at solid/liquid interface of off-eutectic composites was eutectic and also temperature
was near eutectic point without large undercooling.
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Fig. 1. A schematic diagram of the experimental appa-
ratus for unidirectional solidification of Al-Cu off-eu-
tectic alloys.
1: materal, 2: alumina crucible, 3: thermocouple,
4: furnace, 5: alumina board, 6: crucible support-
ing rod, 7: water chamber, 8 water outlet, 9:
water inlet, 10: gear, 11: box.



e EE-T KR M FTEEYAEY] ERTEA BHEH 125

% (fluid flow )& WA 7| = RS u} 7] 5} 7]
: )

_%_
skl NRE AAE A Ado} olEHE
= shalth
T B A2 o Rel HAE Uo7
7l gistel ggaol ofdelA Axo= A
Tah *J%Hlﬂ% el o Ae
shgal Awgens ANsdon, dgae
29 2a)e] UER wheh 2ol WA
—
-— 8
O '75’ O
ONO ™S,
O @
ol 2
OO
=]
AL —
5

(a) upward

(b) downward

Fig. 2. Representations of furnace and cooling system

for (a) upward and (b) downward directional
solidification.
1: furnace, 2: alumina crucible, 3: ingot, 4: solid/
liquid interface, 5: supporting rod, 6: water inlet,
7: water outlet, 8: thermocouple, 9: asbestos

shield.
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Fig. 3. Cu concentration distributions along Al-Cu
alloys (a) upward and (b) downward solidified at 1x
10~ *cm/s under 135°C/cm as a function of fraction so-
lidified.

)
@
»

Jol A M= wpel 2ol Abg U
L FARARETA AI328%Cu
vgAgRe Cu $355E Ao
1l fAEgod BEARF AL
% Cudt = A1*356%Cu§};*°— S a2 7]
SgEEd o4 ROE B #e A
b oasEe e 9% pasel $a
24aHe GrhA BaaATh
2l AlIF30%Cud a3 Al-27.
BEAFBH FASA 7
Q%Eﬂ-%i $37b AYHWA
2 e

ofk

AN
2 K
2

o}l
do X oy

J e o

B
rir
old
oii

o &
(IR oo
o f

ox

i

al K

.9

g2Hasts 2] A5 A3 (1995)

@H By dIY

Hsh zrol #3

1,
o o

e

o

iy
off
il
ir
ta
oX ok
ol
BN
S~
t s
o
e
=
N
B
X
ojN £
o o op

QAT fAHE Ao dehko
agelA i dhel ol FFYUTE
QRgene A7k HY Ao §4BY
vedon, #33gTANE 4T LR
% Ao SgEcE $2Mel o =
BT, ER A3 AT

[ e}
Aes ¢ YPYERL A9
A

o
-

—[o
o[o to o

= =
g ghol%s) 7ol A% Hoz YrHETH(
2 HollM MHWE)

gmdoz z4o) G $EE LWFIT
& Fol AFEREE T4l A Y Htol
gk Agetd falelMe EF Fwol

utet 17 49 Zo] YEidt &HA olqm

a¥ 4a)e EFUelM dR7E TAEA

o} Ao xe] Eglo] o] Rox)7 %}E 73

%91 eRAETRYER 23%27]9 25 kColk
HEAF)AM F2p F7het] BT

| -

- .

fs
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Fig. 5. Microstructure ahead of solid/liquid interface of
the quenched Al-Cu alloys.

Hew g¥-gste dofd AlE ]*14
HAH o 2AE B gird 1y
A RE wie} do] gelegizd o g AAsint
b B eR Qi Fydom oA FEFo
2 Hdolxlo] 7k A& B 4 dow, 1dA
Aol 7ol dAMoz Fof glo] HEF AW
& FASHAM A A8 g 5 AUk

olest F¥E nAAE HZ2o xHolA
EPMAE o] &3l 33 ndAH At &
AeEdEs 1Y 63 #o| velyth 1¥ 6
(a)e 2% 59 ¥ E =AM &FHE 19
A Mk %él TixolH, ojuf EPMA®E
18- microprobe pointe] = 7)& 50um, point?t<)



128 s astsx A5H A13 (1995)

37
®
3 36|
Z
e
E 35
& 34f
O
Z
S
© 33}
=
&)

32 i L Il

-1 0 1 2 3 4
DISTANCE FROM S/L INTERFACE, mm
@

34
s 3
Z
Z
e
E
m
]
z
S
O
=
Q

L i L L L I

0 1 2 3 4 5 6

DISTANCE FROM S/L INTERFACE, mm
®)

Fig. 6. Cu concentration distributions near the solid/lig-
uid interface of the quenched (a) Al-35.6%Cu and (b)
A1-27.5% Cu alloy during upward solidification.
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