B4 %5 T TEEEEEFR 201447 f
Volume 24 Number 7 The Chinese Journal of Nonferrous Metals July 2014

TEHES: 1004-0609(2014)07-1752-09

CDS R &R Al-20%Si & £ ErEER52 M

sk, BAARL B R AR xstE

(1. ZMNE TR AMItEE aemAen LS EAHEREALKE, %I 730050;
2. ZINE L RY: HOEERAESIN LHETES LK E, =M 730050)

1 E: RHZEY HEEE (CDS) B ARFA A FRAHCO)H & Al-20%Si(R S 80 G4, W9 R M &
i EEXT CDS il Al-20%Si & A AEREAH T . 855K CDS M- inas B ae gy ek, H5 %M CDS
REFEAALE, SISO AT DU G AN A A, FLBE A S A A B, Al R AR LE . SR 820 T
Al-30%Si 5 660 CHIALERA, UMD 30°, BEiERAN 630°CHY, AT LA EPE RS 18.8 um 1)
AR, BRI 0TI CDS W] LURINIIAE REAR A KRV (R B0 v, TS 8 T LARE— 2B (R i A4
(RN, AR TR BE A AR B3 035 5), IR ESGE R AERER R ST TR AL i

KHER: ILAERRE S A Y HORE(CDS): SURAY: WA

FESES: TG249; TG146.2 NEkbRERS: A

Effect of CDS and cooling channel on primary Si phase of Al-20%Si alloy
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Abstract: Controlled diffusion solidification (CDS) and cooling channel(CC) were used to prepare hypereutectic
Al-20%Si (mass fraction) alloy. The effects of cooling channel angles and the pouring temperatures during CDS process
on the microstructure including the size, morphology and distribution of primary silicon were studied. The results show
that the application of cooling channel after CDS can obviously refine the size of primary silicon, and the better
microstructure can be obtained with the decrease of the angle. Especially, the microstructure of liquid pure Al at 660 C
mixing with liquid Al-30%Si alloy at 820°C is the best when the angle of cooling channel is 30° and the pouring
temperature is 630 ‘C. The primary Si phase with average particle size of only 18.8 pum distribute uniformly in matrix.
Analysis results suggest that CDS can reduce the constitutional supercooling in the liquid ahead of the primary Si phase
and the application of the cooling channel can cause the forced convection of liquid, temperature field and concentration
field in the melt more evenly, thus can improve the particle size, morphology and distribution of primary Si phase.
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Table 1 Experimental parameters

CC angle/(°) Pouring temperature/C
=D 690, 670, 650, 630
30 690, 670, 650, 630
45 690, 670, 650, 630
60 690, 670, 650, 630

Melting temperatures of Al-30%Si and pure Al are 820 C and
660 °C. 1) Without cooling channel.
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A
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system
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Fig. 1 Schematic diagram of experimental process
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Fig. 2 Solidification microstructures of Al-20%Si alloy with
different casting methods at pouring temperature of 690 C:

(a) Conventional cast; (b) CDS cast
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Fig. 3 Microstructures of Al-20%Si alloy with different
cooling channel angles after mixing at pouring temperature of
690 °C: (a) 30°; (b) 45°; (c) 60°
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Fig. 4 Average grain size (a) and length-width ratio (b) of primary Si phase in Al-20%Si alloy with different pouring methods at

pouring temperature of 690 C
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Fig. 6 Microstructures of Al-20%Si alloy
with cooling channel of 30° after mixing at
different pouring temperatures: (a) 670 C;
(b) 650 C; (c) 630 'C
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Fig. 8 Temperature change curves of Al-20%Si alloy melt in

CDS process
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Fig. 9 Solidification conditions in liquid ahead of growing primary Si phase in CDS (a) and conventional casting processes (b) at

beginning of solidification for hypereutectic Al-Si alloy
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Table 2 Temperatures of Al-20%Si alloy melt at entrance and

exit of cooling channel

Treatment Temperature/ 'C Standing
method Entrance Exit Pouring time/s
CDS - - 690 228
CDS+cc30° 732.8 703.6 690 27
CDS+cc45° 730.2 714.9 690 53
CDS+cc60° 735.4 726.3 690 99
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