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Fig. 1 Cross section structure and dimensions of wide profile (Unit: mm)
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Fig. 2 Extrusion physical model of wide profile and shunt die: (a) Extrusion physical model; (b)Shunt die (1—Bottom die; 2—

Upper die; 3—Shunt die; 4—Extruding tube; 5—Extruding stick; 6—Ingot)
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Fig. 3 Effective strain distribution of wide profile extrusion in different stages: (a) Shunting; (b) Filling; (c) Welding; (d) Forming
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Fig. 4 Velocity distribution during wide profile forming
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Fig. 5 Velocity distribution of structure optimized wide profile in different steps: (a) 50th step; (b) 100th step; (c) 250th step;

(d) 400th step
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Table 1 Process parameters of wide profile extrusion
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Fig. 6 Velocity distribution of wide profile in different processes: (a) Process 1 ; (b) Process II; (c) Process 111
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Table 2 Values of velocity at point 1—15 by different
processes
Process I Process 11 Process 111
Position speed/ speed/ speed/
(mm's ™" (mm-s ") (mm-s ")
1 268.5 279.6 290.68
2 85.86 86.86 88.63
3 183.1 191.5 199.62
4 86.74 88.63 90.23
5 302.5 311.8 325.69
6 310.18 322.6 339.5
7 146.9 149.8 152.03
8 2553 263.8 278.26
9 252.9 261.7 279.64
10 147.6 150.2 153.36
11 267.5 275.9 291.84
12 60.25 62.35 65.38
13 61.48 63.77 66.82
14 59.57 60.21 64.24
15 59.69 60.93 64.54
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Fig. 7 Average values and mean square errors of velocity at

point 1-15 by different processes
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Fig. 8 Extrusion results of wide profile: (a) Insufficient filling; (b) Twist curl; (c) Extrusion result at scene after repairing;

(d) Extrusion profile after repairing
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Table 3 Mechanical properties of wide profile in different

locations

Sample No. Position UTS/MPa UYS/MPa  EL/%

1 a 274 190 13.5
2 b 271 189 18.5
3 c 266 187 16.4
4 d 255 185 15.2
:l: ~
4 én lﬁ

1) BRI i R 767 R o 2 6 4 T M 7E 55 6 AR
Tt R, S5 AL BT SRR AR TE S I oK T
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W, SEGEAL. TGRS, RATLE
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TH G RIS 5 K 11 B R v B v 2 S A
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10~30 um, FLhrsmELE 250 MPa DL E, Wija KR E
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AR TR K S AR T AR DX da, S 45 R % DX I
WA LEA NS, A SRR R, —HZ
() 2 R A — B
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Numerical simulation and experimental study on extrusion forming of
ultra-large size wide thin-walled hollow magnesium alloy profiles

WANG Jing-feng" % PENG Xing" 2, WANG Kui"2, WANG Qing" %, GAO Shi-qing" %, HU Hao" %, PAN Fu-sheng’

(1. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China;
2. National Engineering Research Center for Magnesium Alloys, Chongqing University, Chongqing 400044, China)

Abstract: The structure of the wide-format thin-walled hollow profile of the large size was optimized by the
DEFORM-3D numerical simulation software, and the extrusion process of the profile was optimized by HyperXtrude
numerical simulation software. After the optimization of profile structure, the phenomenon of uneven velocity
distribution was obviously improved, and the problem of insufficient filling and twisting curl was avoided, and a
preferred process with a certain forming speed and minimum average velocity variance was determined. A bright and
straight large-size wide-walled hollow magnesium alloy profile was successfully prepared, the profile cross-section size
was 502 mm X 60 mm, which was currently the world’s largest wide-walled thin-walled hollow magnesium alloy profile.
The microstructures observation and mechanical performance testing were carried out on the regions of the profile, the
regional tissues are uniform lyson, the average grain size is about 10—-30 um, the tensile strength is above 250 MPa, and
the elongation is more than 15%.

Key words: magnesium alloy; wide thin-walled hollow profile; large size; extrusion; numeric simulation; microstructure;

mechanical properties
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