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Simulation and experiment analysis of grain structure of
MB15 alloy prepared by equal-channel angular pressing

YU Yan-dong, ZHOU Hao

(School of Materials Science and Engineering, Harbin University of Science and Technology, Harbin 150040, China)

Abstract: The process of equal channel angular pressing (ECAP) was numerically simulated using a finite element
software Deform-3D to study the improvement and advancement of plastic processing performance. The method of the
combining application of finite element simulation and experimental analysis was explored to investigate the variation of
grain structure during the ECAP forming process of Mg alloy. The results show that the grain size of the sample in
different zones reduce remarkably, following the sequence of P;, P,and P;. Its average grain size reduces to 2.3—-3.1 um
from its former average size of 13.32 um. The microstructures of the sample was observed by an metalloscope after the
ECAP experiment within one pass. Its average grain size reduces from 13.32 um to 2.2 um. After comparing the results of
finite element numerical simulation and the ones from experimental analysis, there is a good fit in grain refinement
between the two.
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Fig.2 Grain size distribution and structure simulation results for samples in different parts at initial stage of plastic deformation:

(a), (a") Head part, Py; (b), (b") Middle part, P,; (c), (c') Tail part, P;
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Fig.3 Grain size distribution and structure simulation results for samples in different parts at final stage of deformation: (a), (a")

Head part, Py; (b), (b") Middle part, P,; (c), (¢) Tail part, P

1 MBI5 10 mm
Table 1 Chemical composition of MB15 magnesium alloy Instron 8502
(mass fraction, %) 200 kN ECAP 200
Zn Zt Al Mn Cu 2 mm/s
MBI15
5.0-6.0 0.3-0.9 =0.05 0.10 =0.05 4
Ni Si Fe Impurity Mg 13.32 pm ECAP
5
=0.005 =0.05 =0.05 0.3 Bal.

2.2 pm
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Fig.5 Metallograph of Mg alloy MB15 by ECAP within one
pass
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Fig.6 Photo of sample(a) and metallographs of parts Pi(b), P»(c) and P5(d)
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Fig.7 Simulating maps of sample photo(a) and grain size distribution and structure simulation of parts of P;((b), (b")), P»((c), (c'))
and P3((d), (d)
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