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Abstract: The effect of various extrusion process conditions on the microstructure and mechanical properties of
ME20M magnesium alloy was studied. The results show that the grain size and structure uniformity of ME20M
magnesium alloy are greatly affected by the extrusion process parameters. Furthermore, Mg;,Ce can be absorbed by
Mn(the main second phase), and the quantity of absorption varies according to the location of Mn particles. This will
lead to non-uniform of Mg;,Ce, which greatly restricts the development of the properties of ME20M magnesium alloy.
By controlling extruding temperature and speed, the distribution and quantity of fibrous structure can be perfectly
controlled. The profile that ultra tensile strength is above 250 MPa and elongation is above 10% can be realized by
strengthening the effect of fibrous structure in industry production.
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Table 1 Chemical composition of ME20M magnesium alloy

billet (mass fraction, %)
Mn Ce
1.5 0.25 0.28 Bal.

Impurity Mg
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Table 2  Processing parameters of extrusion process
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Condition No. tempiilzre K Die temperature/K Extt;lill)?rlaisﬁ:;l(ner Ram speed/ (mm-sfl) Strain rate/s '
1 593 613 613 32 0.59
2 593 613 613 6.3 1.16
3 613 633 633 32 0.59
4 613 633 633 6.3 1.16
5 633 653 653 32 0.59
6 633 653 653 6.3 1.16
7 653 673 673 32 0.59
8 653 673 673 6.3 1.16
9 673 693 693 32 0.59
10 673 693 693 6.3 1.16
11 693 713 713 32 0.59
12 693 713 713 6.3 1.16
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Fig.1 Microstructures of ME20M magnesium alloy: (a) As-

cast; (b) Homogenization treatment
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Fig.2 Optical micrographs of ME20M magnesium alloy extruded under conditions shown in Table 2: (a) Condition 1; (b) Condition
2; (c) Condition 3; (d) Condition 4; (e) Condition 5; (f) Condition 6; (g) Condition 7; (h) Condition 8
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Fig.3 Microstructure of extrusion fibre of ME20M

magnesium alloy
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Table 3 Compositions of points 1—4 in Fig.3 tested by EDS

Point No.
Element
1 2 3 4

3.42 5.62 438 7.59

1.59 2.00 2.20 6.72

Mg 93.40 90.91 91.40 71.43

Mn 1.59 1.19 1.03 0.82
Ce 0 0.27 1.00 13.44
Total 100.00 100.00 100.00 100.00
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Fig.4 Variation of yield stress(a), ultra tensile strength(b), elongation (c) and Vickers hardness(d) of ME20M magnesium alloy with

extruding temperature and speed
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Fig.5 Variation of fracture morphologies with extruding conditions shown in Fig.2: (a) Condition 1; (b) Condition 2; (c) Condition

9; (d) Condition 10
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