Material Sciences #1ALRI2Z, 2016, 6(1), 59-64 Hans X
Published Online January 2016 in Hans. http://www.hanspub.org/journal/ms
http://dx.doi.org/10.12677/ms.2016.61008

FEM Simulation of Hot Compression of 5083
Aluminum Alloy

Xu Liu?, Yanfa Lit, Jiangyu Li!, Qingsong Dail2, Yunlai Deng?

1Guangxi Liuzhou Yinhai Aluminum Co., Ltd., Liuzhou Guangxi
?School of Materials Science and Engineering, Central South University, Changsha Hunan

Email: liuxu88818@163.com

Received: Jan. 7, 2016; accepted: Jan. 23", 2016; published: Jan. 28", 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

The hot compression of 5083 aluminum alloy was carried out on Gleeble-3800 thermal simulator.
The hot compression process at a strain rate of 1 s-1 and temperature 400°C, strain rate of 10 s-1
and temperature 400°C, strain rate of 1 s-1 and temperature 500°C of 5083 aluminum alloy was
simulated in the finite element analysis software DEFOM-3D. The variation and distribution of
strain, strain rate, stress and temperature in the compressed work piece were analyzed by the
post-processing procedures. The results show that the hot compression of 5083 aluminum alloy
exhibits a nonuniform characteristic and the specimen is divided into easy deformation zone, hard
deformation zone and the free deformation zone. The temperature has gone up during the hot de-
formation process, and the experimental data need to be modified in order to reasonably predict
recrystallization grain size.
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Figure 1. Finite element model of the hot compression sample
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Figure 2. Dilstribution of strain in simulated sample compressed to strain of 0.7 (a) and change curves of strain with time (b)
(400°C, 1s7)
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Figure 3. Strain distribution under different deformation conditions: (a) 400°C, 10 s %; (b) 500°C, 1s*
B 3. FEEMEHTREN: (a)400°C, 1055 (b)500°C, 1s™
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Figure 4. Distribution of strain rate, stress and temperature in simulated sample compressed to strain of 0.7 and change
curves of strain with time (400°C, 1 s™): (a) Distribution of strain rate; (b) Distribution of stress; (c) Distribution of temper-
ature; (d) Detail values for three typical points in compressed sample
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