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Influencing Factors on Microstructure and Mechanical Properties of
Al-Si—Cu Ternary Eutectic Alloy

ZHAO Juan, LI Chen, ZHONG Yingying, ZHU Lin
(Aerospace Science and Industry Defense Technology Research Testing Center, Beijing 100854, China)

Abstract: The effects of microalloying elements, modification process of Si and heat treatment process on the
microstructure and mechanical properties of Al-Si-Cu ternary eutectic alloy were studied by SEM, EDS and mechanical
properties characterization. The results show that the 6 phase distribution in the alloy is continuous when the Ni content is
less than 0.1%, while the 6 phase distribution in the alloy with the Ni content of 0.25% is obviously discontinuous. After
modification, the Si in the alloy becomes vermicular, and the edges of the existing dendritic, flaky and primary Si also
become smooth. The effect of 6 on material plasticity can be further reduced by solution treatment. After 6 phase

distribution adjustment, Si modification, solid solution and 400 ‘C high temperature treatment, the elongation of the alloy

increases by more than 8.5%.
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Fig.1 Furnace charge and melting process of Al-Si-Cu 54>
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Tab.1 Chemical composition, liquidus and solidus of Al-Si—Cu alloy

ek 1 2 3 4 5 6 7 8 9 10
% Si 9.54 9.27 8.91 8.86 8.54 8.31 8.31 8.05 7.85 7.49
10(%) Cu 18.64 16.02 10.75 20.09 20.66 21.23 15.82 21.09 12.35 18.77
FARLE /°C 512.0 511.5 511.9 5103 511.4 511.5 510.2 511.5 511.6 5103
WAHZE /°C 543.4 553.1 568.7 539.8 545.4 545.9 554.4 549.2 575.2 552.1
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Tab.2 Ni element addition

winret i Ni AN S 47 1 AN P& 4 2
HH(%)  0.035 0.070 0.240
A IEAT Ni R B4 4% Ni &7 <0.005%,
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Fig.2 SEM images of Al-Si-Cu alloy with different Ni
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Fig.3 EDS results showing the influence of Ni on 6 phase distribution of Al-Si-Cu alloy
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Fig.4 SEM images showing the influence of Si modification on microstructure of Al-Si-Cu alloy
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Fig.5 EDS results of the Al-Si-Cu alloy by Si modification
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Fig.6 SEM images showing the influence of heat treatment on the brittle phase
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Fig.7 EDS results of the Al-Si-Cu alloy after solid solution treatment
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Tab.3 Elongation of untreated samples and treated

samples
R Ab 7 78 Jo Ak B 78 J5 A BT AR A F
M5 Si:9.94;Cu:22.2;  Si:9.90;Cu:22.0;  Si:9.90;Cu:22.0;
(%) Ni:0.25 Ni:0.25 Ni:0.25

1# 0.8 1# 1.2 1# 2.8
2# 0.9 2# 1.6 2# 2.4
g 3# 0.6 3# 1.9 3# 2.9
(%) 4# 0.5 4# 1.5 4# 2.1
S# 0.6 S# 2.0 S# 2.6
RR 0.7 M 16 CFHME 2.6
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Tab.4 Tensile test results data at 350 °C

BE 1# 2# 3% T

R (%) 29 2.7 2.6 2.7
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5 400 C& 4 T hL ik 16 £ 47
Tab.5 Tensile test results data at 400 °C
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