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Experimental Study on Macro-Segregation and Refinement
of Primary Si in Al-20%Si Alloy
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Abstract The effects of modifiers and pouring temperature on macro-segregation and modification of primary
Si in Al-20%Si alloy under different cooling rate was investigated with wedge-shaped mould, meanwhile the
effects of P and combined addition of P and Cr on Al-20%Si were also studied in this paper. The results show that
the optimal pouring temperature is 850 C. Segregation of primary Si could be inhibited with the addition of
modifiers. Segregation of primary Si with the addition of Cr improved significantly, so is that of combined
addition of P and Cr, and they all better than that with the addition of P. The primary Si particles were well
modified by Cr, P or combined addition of P and Cr, but P has a better modification effect than Cr. Combined
addition of P and Cr improves the P modification effect and substantially inhabits the segregation of primary Si.
The effect of refinement of primary silicon is enhanced with the increasing rate of cooling. When the cooling rate
is in a certain interval, the size of the primary silicon of modified Al-Si alloy is not sensitive to changes of cooling
rate. Therefore, the best process condition access to less macro-segregation, good morphology, size of primary
silicon less than 20 pm is using P-Cr, pouring at 850 “C and with the cooling rate beyond 10 C/s.

Key words  Al-20%Si alloy; primary Si; macro-segregation; refinement

o N
o
[3]\
[5]

(1

o o

20 um (65
51204046 N110408007 .
2013-04-23 2013-06-15 °
1988- o E-mail fxjhl.cool@163.com

1978- E-mail haitao_zhang@epm.neu.edu.cn

4]



Sep. 2013

- 866 - FOUNDRY Vol.62 No.9
@ 0.5 mm
©] 1b
N . Cu-P
PCl, PCl  PNCI, (-3
04 8 Al-20%S1 P . Cr P-Cr
Cu-P 3] P 0.03%
o 1ol P. RE Sr Al-Si 800 C Al-P
P. RE Sr Cr 0.8% 760 C P-Cr
Sr-P-RE
20 min, 800. 850. 900 C,
P-RE P-Sr
o Image pro plus
40 40
[17] ™
‘ X Mg
Al-Si i g
o o |- vk
i} 0o Cc;/ ] | - e
o N & @) / MR =
i8] Al-20%3Si-1%Cu-0.5% o O(p\ﬂ B
o gl
Mg-0.5%Mn
Sl © 120
A1-20%S1\ P (a) (b)
Al-20%Si. Cr Al-20%Si. P-Cr Al-20%Si 1
Fig. 1 Schematics of wedge-shaped copper mould and positions of
thermocouples
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Fig. 2 Macrostructures of Al-20%Si alloys
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