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Fig.1 Die diagram of TESB process( a-two-dimensional plan view, b-section view, c-TESB forming enlarged view,



d-die diagram) ~(1-extrusion rod, 2-extrusion cylinder, 3 -die, 4-base, 5-extrusion needle, 6-Support plate, 7-blank,
8-heating hole)
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Fig.2 3D drawing of TESB die structure and detailed drawing of forming part

1-extrusion rod, 2-blank, 3-extrusion needle, 4-die, 5-extrusion barrel
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Table 1 parameters used in numerical calculations and experiments
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Fig. 3 distribution of billet temperature field under different initial extrusion temperatures
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Fig. 4 temperature distribution of tube forming at extrusion speeds of Smm/s and 20mm/s
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Fig.5 Load-stroke curves of TESB process with different temperatures conditions
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Fig.7 the microstructures evolution of the tube with extrusion temperature of 400 ‘C

(a) ordinary extrusion, (b) extrusion-shear-bending forming.
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Researches and verification on a new type forming for

extrusion-shear-bending of magnesium alloy thin-walled tube

Hu Hongjun* ', Hu Gang ', Xie Daiwei ', Zhang Ou',Zhang Dingfei %, Dai Qingwei °, Ou Zhongwen *

(1.School of materials science and engineering, Chongqing University of technology, Banan, Chongqing, 400050

2.School of materials science and engineering, Chongqing University, Shapingba, Chongqing, 400044

3. School of metallurgy and materials, Chongqing University of science and technology, Shapingba, Chongqing,

401331

4. School of chemistry and materials, army service college, Shapingba, Chongqing, 401311)
Abstract: In order to promote the industrialization of large plastic deformation technology of magnesium alloy, an
extrusion-shearing-bending (TESB) forming method of magnesium alloy thin-walled tube has been studied by
combining forward extrusion and equal channel angle extrusion. The deformation process of has been simulated by
finite element method. Preheated temperature of tube increase with the rising of extrusion speeds obviously,and the
extrusion loads decrease with the rising of preheated temperatures and the dropping of friction factors. The TESB
forming die is installed on the extruder and TESB experiments have been done.To observe the microstructures of
the extruded tube the testing data have been processed. The experiments results show that TESB forming can
refine the microstructures of magnesium alloy tube and improve the forming efficiency. The research results show
that TESB is a new method of large plastic deformation of magnesium alloy tube, which can effectively refine the
grains and improve the uniformity of microstructures.”
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Fund projects: General project of National Natural Science Foundation of China (5207104251771038), Chongqin
g Talent Project (cqyc202003047), Chongqing Natural Science Foundation Project (cstc2018jcyjax0249 and cstc20
18jcyjax0653)

Date of receipt: March 18, 2021; date of revision: May 8, 2021

Corresponding Author: Hu Hongjun, Professor, Ph.D.; Tel: 18996100916; E-mail: hhj@cqut.edu.cn



