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Table 1 Chemical composition of alloys (/%)

Alloy No. Si Fe Mn Mg B Al
0# 6.65 0904 110 0.120 0.0046 Bal.
1# 6.41 0935 0991 0.143 0.0252 Bal.
2# 6.54 0919 1.03 0.162 0.0523 Bal.
3 6.46 0.883 0.943 0.215 0.0810 Bal.
4# 6.42 0981 106 0.0839 0.109 Bal.
5# 6.45 0940 1.18 0.0986 0.1335 Bal.
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Fig.1 Alloy morphology with different B contents: (a) 0%AI-3B, (b) 1%AI-3B, (c) 2%AI-3B, (d) 3%Al-3B, (e) 4%Al-3B, and (f) 5%AI-3B
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Fig.2 SEM micrographs of iron rich phase: (a) 0%AI-3B, (b) 1%Al-3B, (c) 3%AI-3B, and (d) 5%AI-3B
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Table 2  Chemical composition of different iron-rich

morphologies

(Fe,Mn)/ Mn/

No. Morphology Al Si  Mn Fe Si Fe

w

Starlike 55.89 9.06 20.24 14.81 / 1.87 1.36

0
Netlike 67.27 852 13.15 11.07 / 142 1.19
Dendritic 67.79 8.71 11.96 1154 / 135 1.04

1 Chinese
soript | 5739 979 1791 1491 /168 120
Dendritic 63.04 9.67 14.36 12.94 /  1.41 111

3 Chinese
script | 5947 974 1697 1382/ 158 123
Chinese o7 o5 996 17.14 1536 /  1.63 1.16
script

5 Dendritic 67.10 8.74 12.70 11.46 / 138 1.11
Polygonal 55.56 8.90 20.02 15.43 0.083 1.99 1.29
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Fig.3 Volume fraction and average grain size of iron rich phase

with different Al-3B contents
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Fig.4 DSC curves of alloy melting process
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Effect of B Addition on the Morphology of Iron-Rich Phases in Al-Si Alloy

Song Dongfu, Zhou Nan, Xu Jing, Wang Shuncheng, Zheng Kaihong
(Guangdong Institute of Materials and Processing, Guangzhou 510650, China)

Abstract: The effect of B addition on the morphology of iron-rich phase in Al-Si alloy with ~1.0% Fe and ~1.0% Mn was investigated with
optical microscopy, SEM, EDS and DSC. The results show that an appropriate amount of B addition results in an obvious refinement not
only on Al-Si alloy grain, but also on the morphology, size and volume fraction of the iron-rich phases. With 3% AIl-3B addition, the
volume fraction and mean size of the iron-rich phases are reduced to 4.13% and 7.5 pum, respectively. With the increase of Al-3B addition
within 3%, the formation of coarse primary iron-rich phase is suppressed, and the primary coarse iron phase, large size dendritic iron-rich
phase and netlike iron-rich phase are transformed into small-sized and high-density dendritic, Chinese script shaped and granular iron-rich
phase. However, excessive Al-3B addition forms polygon primary iron rich phase, but refines grain size and iron-rich phase.

Key words: Mn/B; composite addition; Al-Si alloy; iron-rich phase
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