Feb. 2021 ba S ) N R i e .
o e H , o - it EHLR
Vol. 41 No. 2 SPECIAL CASTING & NONFERROUS ALLOYS

& T SPH 51y AZ31 $: & & BP-ECAP T 12 = 4 {ER

RiEE HIERE HRRIE BEE BEYE
(RREILRKRFHHBAHEE TL2FR)

W E LMWK TR S 2% 07 % (Smooth Particle Hydrodynamics, SPH) fE3R fff K AR JE [a] # J7 hi H A L # . & F SPH L5 ¥
X AZ31 84 4 1 BP-ECAP i #2 #EAT = 4ERUE AL, IF 5 A0 QB 98 SCRR BEAT X LG B0diE T 4 5 19 SPH B ISR P M IE# . X AR
TASET AZL B4 40 M- 55 58 08 BY He o B R AT 400, I DA S5 580 90 1k 7 A% R 453 403 168 40 A1 1 JBE 6 AT 40 M . ML AUL &85 SR SR ), B 121
Y I {E BB A S BE 1R 8 G 4 R 1 AR b R A W A KR e

KW OGIER T B AZ3] BEA A - SR EE B 25 3D BUE B
hE4SEE TG146.22;TP311 XEIRERS A
DOI:10.15980/j.1222.2021.02.019

FFR R (FIRER S )FRIR A (OSID)

3D Numerical Simulation of AZ31 Magnesium Alloy during BP-ECAP Process

Based on SPH
Song Tingting, Bo Yangiang, Niu Xiaofeng, Qiu Yunji, Shen Mengging
(School of Materials Science and Engineering, Taiyuan University of Technology)

Abstract: Smooth Particle Hydrodynamics (SPH) is a meshless particle method, which has advantages in solving
large deformation problems. A three-dimensional numerical simulation of AZ31 magnesium alloy during BP-
ECAP process was carried out based on the SPH method. The simulated results were consistent with those in the
literature, which verified the correctness of the SPH method back pressure program. The back pressure-equal
channel extrusion process of AZ31 magnesium alloy under different process parameters were predictively simula-
ted and analyzed from the perspective of equivalent plastic strain and damage value distribution. The simulated re-
sults reveal that the appropriate back pressure value can prevent effectively the initiation and propagation of
cracks during the deformation of magnesium alloys.
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Fig.1 Schematic diagram of back pressure-equal

channel extrusion die
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Tab.1 HS constitutive model parameters of AZ31
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Fig.2 Comparison of SPH simulation results with finite element

simulation results and experimental results in the literature
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Fig.3 SPH equivalent plastic strain simulation results
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Fig.4 SPH damage value simulation results with

different back pressure values
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