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Table 1 Chemical compositions of different master alloys

Mass fraction/%

Master alloy
Si Cu Fe Al

Al-3P 2.80 0.18 0.05 0.26 Bal.
Al-12.58i-5P  4.58 12.16  0.04 0.78 Bal.
Al-9Cu-5P 4.52 0.28 8.22 0.24 Bal.
Al-1.5Fe-5P 432 0.82 0.01 1.93 Bal.
Cu-14P 14.70 - Bal. - -
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Table 2 Refinement process parameters

Group Melting P addition/  Holding time/
No. temperature/ C 10 min
730
800
840
1 2.5 30
880
920
960
10
30
2 780 0.3 60
90
120
0.35
0.7
3 780 90
1.75
2.8

2 FHRESH
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Fig. 1 Microstructures of master alloys ((a)~(e)) and P absorptive amount and absorption rate of master alloys (f): (a) Al-3P; (b)

Al-12.5Si-5P; (c) Al-9Cu-5P; (d) Al-1.5Fe-5P; (e) Cu-14P; (f) P absorptive amount and absorption rate of master alloys (Al-18Si

held for 20 min at 780 C, 1.5X107* P)
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Fig. 2 Microstructures of Al-18Si alloys after modified by master alloys containing P: (a) Unmodified; (b) Modified by Al-3P; (c)
Modified by Al-12.5Si-5P; (d) Modified by Al-9Cu-5P; (e) Modified by Al-1.5Fe-5P; (f) Modified by Cu-14P (Al-18Si held at

780 °C for 20 min, 1.5X 107* P)
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Fig. 3 Change curves of P absorptive amount, P absorption
rate and P equilibrium solubility in Al-18Si melt under different

holding temperatures
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Fig. 4 Change curves of P absorptive amount and absorption

rate under different holding time
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Fig. 6 SEM images of master alloys containing different particles: (a), (b) Al-5Ti-1B; (c), (d) Al-5Ti-0.8B-0.2C; (e), (f)

Al-5Ti-0.3C-0.2B
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Affecting factors of P absorption rate of
hypereutectic Al-Si alloys

HU Kai-qi', JIANG Wei', ZHU Xiang-zhen', ZHANG Qian', SUN Qian-qgian®, LIU Xiang-fa'

(1. Key Laboratory of Liquid-Solid Structural Evolution and Processing of Materials,
Ministry of Education, Shandong University, Jinan 250061, China;
2. Shandong Al and Mg Melt Technology Company Limited, Shandong University, Jinan 250061, China)

Abstract: The phosphorous absorption rate is an important parameter for the refining process of hypereutectic Al-Si
alloys, which not only influences final P content, but also reflects the evolution of AIP phase in the melt. The changing
rules of P absorption rate were studied as kinds of master alloys, the processing parameters, coupling relationship of
added solid particles varied. The experimental results show that Al-3P rod alloy appears the highest absorption rate (80%),
while Cu-14P appears the lowest absorption rate (13%) under the same melting condition. The higher holding
temperature contributes to superior P absorption rate while the more addition results in the lower. As holding time extends,
P absorption rate first increases then decreases when achieving the maximum level at 90 min. Moreover, adding proper
solid particles, such as TiB, and TiC, which have a good structural matching relationship with AIP crystal, can
dramatically increase P absorption rate.

Key words: Al-Si alloys; primary silicon; P absorption rate; processing parameters; grain refinement
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