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Eutectic Growth Behavior of Al-7Si Alloy during Directional Solidification
Wu Jiwen', Deng Shaozhen*, Tan Fengliang', Li Cai*, Wang Li', Wei Xiang'
(1.School of Energy and Electrical Engineering, Hunan University of Humanities, Science and Technology;

2.Sany Heavy Industry, Zhongxing Hydraulic Parts Co., Ltd.)
Abstract: The eutectic growth behavior of unmodified and Sr modified Al-7Si alloy was investigated. The eutectic
Si in unmodified Al-7Si alloy presents different morphologies with the increase of growth speed of directional so-
lidification. At low growth speed of 2 um/s, the flat plate eutectic Si sharing a center is interweaved into “star”
morphology. and the lamellar eutectic Si has a “Wheatsheaf” morphology when the growth speed increased to a
medium speed of 20 pm/s, while the quenched fibrous eutectic Si has a “Coral” morphology at high quenched
speed. The different morphologies of eutectic Si at different growth speeds correspond to different growth and
branching mechanisms. The Sr modified refined eutectic Si has a “Coral” morphology., which could be attributed
to the synergy of the“Impurity-induced twinning mechanism”and the transition of {111}g plane from smooth
growth to rough growth.
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Fig.1 Schematic diagram of the Bridgman directional
solidification apparatus
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Fig.2 The directionally solidified microstructure of unmodified Al-7Si alloy at growth speed of 2 pm/s
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Fig.3 The microstructure of unmodified Al-7Si alloy in

solid zone at different growth speeds
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Fig.4 The relationship between microstructure and
eutectic growth conditions in directionally solidified

unmodified Al-Si alloys

TESE 1) BE [ 25 PF T RIS _FORDRS 5% TR A2 K B A
it G T F TR 2R SR R A B AR (ELAE S B A B
N W TR OSBRSS OKL e 5
AR % S 5 5 [ IR PR 3 v AT O . T LT 2 I T SR A
U7 Sf B 18- . AR 22 D5l R -0 TR A7 AR

A HEZ B oA LU 9 D D R i A S R
TG IF 5 — 8 B0 b TR X o o] [ A — B T T
75 DT HES B AT e A R B BOR . BR T T HE 8 A
S R PR J 1 A o AE 22 T 2 -85 T Al ) A
HEFUAE# ZLAY 1o 1190 58 )2 0 R Bl v
JEE ) g ARG I DR/ » 5 v JEE LB/ B DL T S T Y J
TIRBED S AR K AT AR I 1 b 432 65 B ) 00 1
YT AT A A TR » A8 /N 19 5L T 3o v J3E R R A
A3 TR B 25 T B R ZAS s itk D /N T 2 9 HE
G AT BEHL T BT A i AR v SO I 2R
HE N7 WK T 2 [ T ST Lt n] REHLOHURE S A

RS ALTSE A G 9 E [ B [ AR R AR AR
(R=2 pm/s) MR R IL & Si 5 LU —5E A JE S 4L T[]
— LAY R AR I A SR A7 AE CULIED 3b) » BB B
TR ST AL T 4 g B XK A SiER
PLUBE DL 5. 3 Si £ g DX BUIR ™ 2 2R ) 1T 73 s T 22
APIRE 2 L1007} 18 S0 2 T8 AP AR ST L
{111} Sh 0 i 48 BOIR J= R St B A2 B & 7 7]
5 SiARRL<100 = 5 [ 2 5 40 B 1) J7 18 A2 4 TG
R AR ST L<<110> g f2 ) A K A K
RN (R=2 pm/s) ARG 2 7 R B,
S b B8 T 5k v BEAR /DN o O [ BT 37 ST BE /N T REAE 4G
R T T /N T 2 B (110 ) o HURE 70 5% 48 A AR K.
TSt A A A {111} T 0 A % T, (111 7T 125k
AR Frii A KR RR/N(R =2 pm/s) Hik#]t
Al 5 [ A5 1IN L STESEIRAZ L Sioh {100 17 5 {111} 1 By
JE[a] g Ef L T (100} 5 (111 ) T AG 8 St /9 b 2 1
TR AL i Sy RARTH S

N
&
%\mn

_/_/\
B5 BRELFMHEZTHAIFY BREEHEALTES
Si A K5 5 s
Fig.5 The growth and branching mechanism of
eutectic Si in the B region of Fig.4
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Fig.7 Directionally solidified microstructures of eutectic Si in unmodified Al-7Si alloys at different longitudinal positions with
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