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Effects of Mn Contents on Microstructure and Properties of AI-Mn Permanent

Casting Alloy
Lin Shipeng, Gui Xinghui, Wang Zhankun, Zhong Gu
(Suzhou Branch, Chinalco Materials Application Research Institute Co., Ltd.)

Abstract: Al-Mn alloys with different Mn contents (1.4% .1.7% .2.0% .2.3% , mass fraction) were prepared by
permanent mould casting. The microstructure, mechanical properties and anodic oxidation properties of the alloy
ingots were characterized by SEM, EDS and tensile testing. The results show that the second phase in Al-Mn al-
loy consists largely of Al;Mn with large diamond shape, long strip shape, spherical shape or short rod shape. The
fluidity of the alloy is increased firstly and then decreased. When Mn content is 2.0% , the alloy shows the satis-
fied fluidity, which is up to 97% of ADCI12 alloy at the same level. The strength of alloy is increased firstly and
then decreased, while the elongation is decreased continuously. When Mn content is 1.7%, the comprehensive
mechanical properties and anodizing properties can be obtained with the desirable effects. The alloy presents great
anodizing performance with the color difference less than 0.5, and the thickness of anodic oxide film is more than
10 pm.
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Tab.1 Chemical composition of Al-Mn alloy %
CE wy
95 Mn Fe Al
1 1.3 0.1 i
2 1.7 0.1 A
3 2.0 0.1 s
4 2.3 0.1 A
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B 1 Al-Mn &4 g6 X 8 8L B B X A 55 4
Fig.1 Mould for Al-Mn alloy performance testing and samples
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Fig.2 Schematic diagram of mould for alloy fluidity testing
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Fig.3 Sampling position of microstructure observation

and mechanical performance testing of the Al-Mn alloy
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Fig.5 Microstructure of Al-Mn alloy with different Mn contents
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Fig.7 SEM images of Al-Mn alloy with different Mn contents
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Tab.2 EDS analysis of Al-Mn alloy with different

Mn contents %

" wy
HEH Mn Fe Al

1 20.45 — 79.55

2 4.29 - 95.71

3 8.61 4.38 87

4 18.56 — 81.44

5 8.19 3.40 88.41

6 2.71 1.43 95.85
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