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Tab. 1 The actual composition of the alloy ~ Wg/%

Gaams S Fe Mn Mg Cu Al
1 8.68 0.26 0.01 0.44 1.02 At
2 8.72 0.22 0.23 0.47 099  4vhE
3 8.70 0.24 0.40 0.46 098 4
4 8.75 0.25 0.62 0.46 1.10 A
5 8.65 0.22 0.77 0.47 099  4vhr
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Fig. 3 Low-magnification BSE tissue images of alloys with different Mn contents
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B350 %

b= e - HARRZE
Al Si Fe Mn Cu Mg

A (RN 60.8 317 6.6 0.1 0.7 0.1 B-Fe

B HESIN 71.0 14.7 6.6 4.6 2.3 0.8 a-Fe

C G 72.2 14.7 5.7 5.6 1.7 0.1 a-Fe

D Frk 56.4 334 35 6.2 0.3 0.2 a-Fe

E SR 69.5 14.1 4.4 115 0.5 0.0 a-Fe
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Effect of Mn Element on the Morphology of Fe-Rich Phase and Mechanical
Properties of Al-Si-Cu-Mg Alloy

LI Meng, XIANG Zhi-lei, LI Lei-zhe, GU Xin-shuo, CHEN Zi-yong
(School of Materials Science and Engineering, Beijing University of Technology, Beijing 100020, China)

Abstract:

The effect of Mn content on the morphology, size of Fe-rich phases and alloy properties through adding
the Mn element with different content in AI9Si1Cu0.5Mg0.15Fe alloy was investigated. At the same time,
the relationship between the formation temperature of a-Fe phase and the morphology of Fe-rich phase in
the alloys after adding Mn element with different content was also discussed from the thermodynamics of
view. The results show that with the increase of Mn content, the morphology of Fe-rich phase evolves in the
following order: needle shape — Chinese character shape, rod shape — Chinese character shape, granular
shape — dendritic shape, granular shape — plum blossom shape, dendritic shape. The optimal addition
amount of Mn is 0.4%, and the formation temperature of a-Fe phase in the alloy is similar to the crystallization
temperature of a(Al) matrix, and the Fe-rich phase is evenly distributed in the alloy in a fine Chinese character.
According to statistics, the average size of Fe-rich phase first decreases and then increases with the increase of
Mn content. When the addition of Mn is 0.4%, the average size of Fe-rich phase is the smallest, and the area
fraction increases less than that without Mn addition. In the alloy, the proportion of the Fe-rich phase with
length-diameter ratio 1 is 40%, and the distribution of length-diameter ratio is comparatively concentrated.
The ductility of the alloy reaches 7.99%, being 104.9% higher than that of the alloy without Mn element.
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