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Fig.1  Schematic diagram of the experimental principle for

stirring liquid aluminum
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Fig.2 Solidification microstructures of Al-15%Si alloy with different stirring treatment parameters: (a) no stirring; (b) 75 r/min,8 min;

(c) 75 r/min, 20 min; (d) 75 r/min, 32 min; (e) 224 r/min, 8 min; (f) 224 r/min, 20 min; (g) 224 r/min, 32 min
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Fig.3 Solidification microstructures of Al-18%Si alloy with different stirring treatment parameters: (a) no stirring; (b) 75 r/min,

8 min; (¢) 75 r/min, 20 min; (d) 75 r/min, 32 min; (e) 224 r/min, 8 min; (f) 224 r/min, 20 min; (g) 224 r/min, 32 min
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Fig.4 Solidification microstructures of Al-20%Si alloy with different stirring treatment parameters: (a) no stirring; (b) 75 r/min,

8 min; (c) 75 r/min, 20 min; (d) 75 r/min, 32 min; (e) 224 r/min, 8 min; (f) 224 r/min, 20 min; (g) 224 r/min, 32 min
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Table 1 Measurement results of primary silicon (um)

Stirring time/min

Alloy  Temperature/’C  Stirring speed/r-min™'

0 4 8 12 20 28 32
75 1Y 118 95 13 14
Al-15%Si 700 127 g g ‘ 9522 11;8
224 114 10} 9! 162 182
47 37 36 32 3
AL-18%Si 700 E 319 27 13 235 22 ¢ 27 183
224 25y 22 175 18F 29
700 7 48 7 40 1691 34 15;) 24 1321 15 i? 2]133
A20%si 224 - 3% 21p 12 a6k s
- 0d1
75 107 54 % 307 . 319
500 224 o= 027 17 2 183
20 8 - 9

Note: When stirring temperature is 800 ‘C, the ingot casting of @40 mm X 100 mm is poured
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—— A120% Si, v=75 r/min, T=700 C
—P— A120% Si, v=224 t/min, T=700 C
—O—A1-20% Si, v=75 r/min, 7=800 ‘C
—B—AI-20% Si, v =224 t/min, 7=800 C
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Fig.5 Change law of primary Si size
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Fig.7 Size range of primary silicon
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Fig.8 Schematic diagram of forming AIP in Al-Si alloy melt: (a) CusP phases leak on the surface of Cu-P alloy particles; (b) CusP phases

dissolve; (c) formation of AIP phases; (d) growth of AIP phases
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Fig.9 OM images of the in-situ AIP with different Si contents: (a) Al-15%Si, (b) Al-18%Si, and (c) Al1-20%Si (v=75 r/min, =32 min)
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Influences of Melt Stirring Treatment on Modification Effect of Hypereutectic Al-Si
Alloys Modified by Cu-P Alloy

Chen Shuying, Ma Shengnan, Yue Xudong, Li Qingchun, Chang Guowei
(Liaoning University of Technology, Jinzhou 121001, China)

Abstract: The primary silicon is still rough in hypereutectic Al-Si alloys with P modification. Aimed at this issue, Al-15%Si, Al-18%Si
and Al-20%Si alloys were modified by the Cu-9%P alloy, and then the melts were stirred. The influences of the stirring parameters on the
modification effect were studied. The mechanism that the melt stirring can improve the modification effect was analyzed. The results show
that the melt stirring can obviously enhance the modification effect of hypereutectic Al-Si alloys modified by the Cu-P alloy, and the
primary silicon can be refined up to 85%. Within the optimum stirring time, the stronger the stirring is and the higher the silicon content is,
the better the modification effect is. The melt stirring forces the AIP in the P-rich region to stop growing. The faster the velocity of the melt
flow is, the stronger the scour to AIP in P-rich region is, and the easier it is to obtain fine AIP. The melt stirring can also increase the
quantity of the primary a in the microstructure. The typical eutectic structure basically disappears if the stirring parameters are suitable and
the microstructure of the tiny primary silicon evenly distributed in the continuous a matrix is obtained.

Key words: hypereutectic Al-Si alloy; P modification; melt stirring; primary Si; AIP
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