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Fig. 1 Morphology of AIP compound in Al-11.7Si-4.6P master alloy
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Fig. 2 Microstructures of Al-25%Si alloy modified by Al-Si-P master alloy containing 0.05%P, 0.07%P and 0.10%P,
respectively, at 850 °C for 30 min
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Fig. 3 Microstructures of Al-25%Si alloy modified by Al-Si-P master alloy containing 0.07% P at different melt temperatures
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Fig. 4 Scanning electron back scattered images of AIP within primary Si formed in Al-25%Si melt modified at
(a) (c)850°C, (b)920°C for30minand (d) energy spectrum diagram
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Fig. 5 X-ray diffraction analysis of modified Al-25%Si alloy by Al-Si-P master alloy
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Table 1 Lattice spacing value of Si phase

[hkI] B alial.
0.05%P  0.07%P  0.1%P  AR7EJR
111 31355 31379 31187 3.1404  3.1489
220 19201 19195 19159 1.9202 1.9256
31 1.6375 16370 16354 16391 1.6413
400 13577 13576 13588 13578 1.3575
331 1.2459 12455 12453 12467 12480
422 11086 11086 11080 1.1095 1.1086
511 1.0452 10459 10449 10459  1.0435
F2 FEEAEEHE
Table 2 Lattice constants of Si phase
BN Jemi
RAE 0.05%P  0.07%P 0.1%P
54285 54289 54475 54373 54384
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Fig. 6 Section diagram of orientation distribution function at @ ,=45° in Al-25%Si alloy with and without P modification
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A Study on Modification and Refinement Mechanism of Al-25%Si1 Alloy
by Al-Si-P Master Alloy

LI Yan—xia', LI Zhong-lei', WANG Qian’, LIU Jun-you®
(1. School of Materials Engineering, North China Institute of Aerospace Engineering, Langfang 065000, Hebei, China;
2. Science and Technology Industry Group, University of Science and Technology Beijing, Beijing 100083, China)

Abstract:

Al-25%Si alloy melt was modified by Al-Si-P master alloy. The effects of P content and melt temperature
on the size and shape of primary Si phase in Al-25%Si alloy were studied. The morphologies of Si phase
and AIP compound were observed on OLYMPUS-DSX500i metalloscope and LEO-1450 scanning electron
microscope. Diffraction patterns and preferred orientation were measured by Siemens D5000 X-ray
diffractometer. Lattice constant of Si phase was calculated with the least square method. The results show that
Si phase with regular block shape in Al-25%Si alloy can be refined to below 50 pm by adding Al-Si-P master
alloy with 0.07%P into melt at 880 °C and holding 30 min. This can be attributed to two aspects. On the one
hand, endogeneous AIP compound in the Al-Si-P master alloy dissolves and re-precipitates in melt, which act
as heterogeneous nucleus of the primary Si; on the other hand, the modification causes crystal plane spacing
and lattice constant of primary Si phase to enlarge and preferred distribution to disappear, which restrains the
Si phase growth. However, with P content increasing and melt temperature rising, the dissolubility of AIP
compounds in melt will increase, which is not conducive to grain refinement.
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