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Table 1 Type of Al-P-N seed crystal alloy and its
addintion amount in A390

Rk LT RS Al G BRI %

1 Al-4.5P 0.45
2 Al-4.5P-0.5AIN 0.45
3 Al-4.5P-1AIN 0.45
4 Al-4.5P-2AIN 0.45
5 Al-4.5P 0.35
6 Al-4.5P-2AIN 0.35
7 Al-4.5P 0.20
8 Al-4.5P-2AIN 0.20
9 KAtk 0
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Fig. 1 Microstructures of Al-4.5P-xAIN (x=0, 0.5, 1, 2) crystal seed alloys
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Fig. 2 EDS analysis of bright white phase and black phase
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Fig. 3 Microstructure of Al-4.5P-xAIN (x=0, 2 ) alloy ribbon air-side surface
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Fig. 4 The absorption model of AIN particles absorption P atmotic and schematic of the action mechanism in Al-P alloy
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Fig. 5 Microstructures of A390 alloys refined by Al-4.5P-xAIN (x=0, 0.5, 1, 2) with addition of 0.45%
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Table 2 Average size of primary Si grains and absorption
of phosphorus in A390 alloy after refining
by Al-P-N crystal seed alloys with different levels of AIN

e WIEEETRIAR RS wm SRR A B IR %
1 4 29.7
2 37 313
3 32 35.0
4 30 37.0
9 122 0
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(b) x=2

El8  A30AEER 0.35% Al-4.5P-xAIN (=0, 2) MMUERIZHLER
Fig. 8 Microstructure of A390 alloys refined by Al-4.5P-xAIN (x=0, 2) with addition of 0.35%
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Fig. 9 Microstructure of A390 alloys refined by Al-4.5P-xAIN (x=0, 2 ) with addition of 0.20%
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Table 3 Average size of primary Si grains and absorption
of phosphorus in A390 alloy after refining by Al-P-N
and Al-P crystal seed alloys
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E 250} iﬁg
g 200 " 24 &
= 150¢ {2
100} 1.32
50t
0 0
No.9 No.5 No.6
friv2 e

E10 A390EERIAHEEEFHFIKER (No.9: KA, No5: £20.35% Al-45PES4AY, No.6: £20.35% Al-4.5P-2AINE E4R(L )
Fig. 10 Tensile strength and elongation of A390 alloys ( No.9: unrefined, No.5: refined by 0.35% Al-4.5P alloy,
NO.6: refined by 0.35% Al-4.5P-2AIN alloy )

(a) 0.35% Al-4.5P

(b) 0.35% Al-4.5P-2AIN

(c) Reife

Elll AN0E=ZEA B RIEMUERIRET DR
Fig. 11 Tensile fracture morphologies of A390 alloys with Al-4.5P of 0.35wt.% (a) , Al-4.5P-2AIN of 0.35wt.%
(b)) and without seed crystal alloy (¢ )
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New Type of Al-P-N Seed Crystal Alloy and Its Effect on Microstructure
and Mechanical Properties of Hypereutectic Al-Si Alloy

LI Yang', WU Yu-ying', MENG Fan-chao', SUN Qian-gian®, ZHAO Shuo’, LIU Xiang—fa'

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

Abstract:

Al-P-N seed crystal alloy and its effect on the microstructure and properties of Al-Si alloys have been
investigated in this work. The results showed that AIP and AIN particles formed in the Al-P-N crystal seed
alloy, and the AIN particles grew around AIP particles which were greatly refined by the addition of AIN.
As compared with Al-P alloy, the reduced size and increased number of AIP particles in the Al-P-N alloy
improved the absorption rate of P in the Al-Si alloy. The Al-Si alloy could be refined by less phosphorus
addition by using Al-P-N alloy, and the tensile strength at room temperature was significantly improved.
Based on the improvement of absorption rate, a absorption model of AIN particles absorption P atomic in Al-
Si melt was established.

Key words:
Al-Si alloy; AlP; seed crystal alloy; refinement; nucleation
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