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Fig. 1 Microstructure of A390 alloy before and after modification
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Fig. 2 XRD patterns of A390 alloy
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Fig. 3 SEM image of A390 alloy modified by 0.8% P
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Table 1 EDS cor:]position of Iigf?t[;?ay microstructure
1% 1%
CK 16.20 36.19
OK 4.72 791
AlK 38.61 38.39
SiK 0.82 0.78
CuK 39.65 16.74
100.00
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Fig. 4 EDS spectrum of light gray microstructure
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Fig. 5 EDS spectrum of dark gray plate microstructure
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Fig. 6 EDS spectrum of needle like structure
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Table 2 EDS co?nposition of dark grafr?lite microstructure
1% 1%
CK 17.60 33.00
OK 2.09 2.94
Al K 14.67 12.25
SiK 63.79 51.15
CuK 1.85 0.66
100.00
3 EDS
Table 3 EDS composition of needle like microstructure
/% 1%
CK 12.98 26.23
Al K 17.89 16.10
SiK 64.78 56.00
CuK 4.34 1.66
100.00
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Fig. 7 Mechanical properties of A390 alloys
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Effect of P on Cast Microstructure and Mechanical Properties of
Hypereutectic A390 Alloy

SHI Wei-xi, LU Yi, TANG Meng-chao, LI Jia-lu, LI Xiao-chen, LI Gui-mao
(Department of Metallurgy Engineering, Liaoning Institute of Science and Technology, Benxi 117004, Liaoning, China)

Abstract:

The hypereutectic A390 alloy was modified by Cu-14%P. The results showed that P had an obvious refining
effect on the primary silicon in the A390 alloy, and the grain size of unmodified primary silicon was refined
from 40~50 um to 10~20 pum after P modification. The sharp corner of the primary silicon was passivated, the
gray CuAl, phase structure increased obviously, and the eutectic silicon structure changed from long needle
to short rod after P modification. The results of XRD analysis showed that AIP mesophase was detected
in the modified A390 alloy. The mechanical properties test showed that the tensile strength of the alloy
increased from 178 MPa before modification to 219 MPa after P modification, which increased by 23.0%. The
elongation of the alloy increased from 0.28% to 1.42% after P modification.
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