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R1 AsUERS
Table 1 Chemical composition of alloy W /%

Si Mg Fe Mn Cu zn Sr Al

6.36 021 029 016 011 0.024 002 Aim

Ell HHHRE
Fig. 1 Casting model

K2 HAZLIOIAAE ST EYMMESH

Table 2 Main physical properties of ZL101 aluminum alloy used for simulation

REN (kg - m®)  PERHRBE/K BEEIREK $AE (KD - kg™ - KD) #UF% (W - m™ - KD 3 (KD - kg™ ) OMIZRIREE/ C REIARZR IR BE/ C.

2588 973 273 0.96

174 413 616 556

(a) AFRNL

(b) CHf

E2 A, CERRHRT
Fig. 2 Size of chills at both local areas of A and C
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Fig. 3 Solidification cooling curves of castings at four local areas
ofA, B, Cand D
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Fig. 4 Cooling rate of four local areas during solidification
process of casting

(b) BIXis

(c) CXI%
E5 A, B. C. DIINXIFHISEMEE
Fig. 5 SEM images of castings at four local areas of A, B, Cand D

(d) DX,
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(a) AKX
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®3 HHFA. B. C. DEH o -AIRI &R E R
Table 3 « -Al secondary dendrite spacing of castings at
pointsA, B, CandD

HEIRAL BEJE/mm A FhlE R e m
A 10 19
B 16 30
C 29 33
D 29 97
BokAe.

223 E#%iE
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(b) BIX

(¢c) CXI,

(d) DXH,

El6 A, B. C. DXIFMIHRAL
Fig. 6 Eutectic structure of castings at four local areas of A, B, Cand D
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=, BREXNERESEEEHNESE. EB. CR
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(¢) CXI

(d) DIXds

E7 %A, B. C. DI KIGRIESKERER
Fig. 7 Morphology of iron-rich phase in castings at four local areas of A, B, Cand D
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Effect of Cooling Rate on Microstructure of Complex Aluminum Alloy
Castings

KANG Yong-fei, LI Hao, BAlI Pu—cun, CUI Xiao—ming
(Inner Mongol University of Technology, Materials Science and Engineering College, Hohhot 010051, Inner Mongolia, China)

Abstract:

The study investigated the effects of wall thickness of complex aluminum alloy castings and metal chill placed
at local areas on the cooling rate of castings, and the effect of chill on a-Al secondary dendrites, eutectic
silicon and iron-rich phases in aluminum castings. The results show that the metal chill placed at local areas
can significantly increase the cooling rate of castings, and the smaller wall thickness is, the more obvious the
cooling effect will be. The use of metal chill can make a-Al secondary dendrites in the cast aluminum alloy
finer, and the coarse lamellar eutectic silicon phase becomes smaller elliptical particle. Since the impurity Mn
element interacts with the metal chill, a dendritic a-Fe phase with a small size was formed. If the cooling rate
is rapid, the iron-rich phase will become a fine needle-like $-Fe phase.
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cooling rate; a-Al secondary dendrite; eutectic silicon; iron-rich phase
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