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Metallographs of Mg-3%Al alloy adding different manganese additives: (a) Without adding; (b) 0.3%Mg-10Mn;

(¢) 0.5%Mg-10Mn; (d) 0.3%A1-20Mn; () 0.5% Al-20Mn; (f) 0.3%MnCl,
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Fig. 2 Effect of Mn addition on grain size of Mg-3%Al alloy
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Fig. 3 SEM images of Al-Mn particles in Mg-3%Al alloy
modified by Mg-10Mn: (a) 0.3%; (b) 0.5%
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Fig. 4 SEM images of Al-Mn particles in Mg-3%Al alloy
modified by Al-20Mn: (a) 0.3%; (b) 0.5%
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Fig. 5 SEM images of Al-Mn particles in Mg-3%Al alloy
modified by MnCl,: (a) 0.3%; (b) 0.5%
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Effects of different manganese additions on
microstructure of Mg-3%Al alloy

SHI Yu-tong, DU Jun, HUANG Zheng-yang, LI Wen-fang

(School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: The effects of three kinds of manganese additions on microstructure of the Mg-3Al1% alloy were studied by
optical microstructure and scanning electron microscope. The phase extracting method was utilized to analyze the Al-Mn
phases generated in Mg-3A1% alloy modified by different manganese additions. The crystallography misfits between
Al-Mn phases and a-Mg were calculated by using edge-to-edge matching model. The results show that different
manganese additions can obtain different grain refinement efficiency and Al-Mn phases for the Mg-3Al1% alloy. The grain
size of the alloy can be slightly refined by Mg-10Mn and Al-20Mn master alloys when Mn addition is 0.3%. However,
the grain is obviously coarsened after being modified by MnCl,. The Al-Mn phase generated in the alloy modified by
Mg-10Mn and Al-20Mn master alloys mainly contains AlsMns when Mn addition is 0.3%. And the Al-Mn phase turns to
be AlggoMn; ;; when Mn addition is 0.5%. When the alloy is modified by MnCl,, the Al-Mn phase is mainly Al;,Mn;.
The crystallography misfit results show that AlgMns can act as crystallize nuclei with impotent effect. AlygoMn; ;and
AljoMn; cannot act as crystallize nuclei. The results correspond with the grain refinement efficiency of Mg-3Al1% alloy
modified by different Mn additions.

Key words: Mg-3A1% alloy; grain refinement; manganese addition; phase extraction; edge-to-edge matching model
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