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Several extrusion technologies for severe plastic deformation

Wang Qiang, Yu Jianmin, Xue Yong, Zhang Zhimin
(National Defense Innovation Center of Extrusion Forming Technology for Complex Components, College of

Materials Science and Engineering, North University of China, Taiyuan 030051, China)

Abstract: To realize the preparation of large-scale bulk materials or the forming of high performance components, the extrusion forming
technology for severe plastic deformation (SPD) were developed in recent years, and the three new extrusion technologies, including ex-
panding-reducing extrusion (ERE), repetitive extrusion-upsetting ( REU) and rotating backward extrusion ( RBE) were summarized in
recent years. Then, the basic principle, technological process and deformation characteristics were described, the applications of the three
new extrusion technologies in aluminum and magnesium alloy materials or typical products were introduced, and the problems that need to
be solved were put forward. The research results and the applied practice show that the REU technology can realize the preparation of large
size and high quality deformed billets, the ERE technology are used to form large thin-walled cylindrical parts with center hole at the bot-
tom, and the RBE technology can realize short process forming of cup components with high performance.
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Fig. 1 Schematic diagrams of expanding-reducing extrusion forming

(a) Initial state of backward extrusion
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Table 1 Dimensions of workpiece and blank in simulation of

extrusion (mm)
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(b) Final state of backward extrusion

(c) State of upsetting
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Fig. 2 Comparison of effective strains in bottom of formed

cylindrical parts under different extrusion processes
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Fig. 3 Parts produced by ERE
(b) Magnesium alloy road wheel
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(a) Aluminum alloy wheel rim
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Fig. 4 Schematic diagram of repetitive extrusion-upsetting process

2.2 HARINHA

BEXTH AUBORL A7 B kb A2 LR (/DT 2.8)
BYIR L, BFTEAR T — A O AR LA B BUE B
FEN, HTREAL R 6.0 BRI EORL, St
TRERE, RSB AIE,, BEH T
20, RERFHWE 4 frs 6 BT 120 n] 3R A3 K AR
¥, BRITAIAL R LKA i 2k, TRl 55
ASTEL W LI/ INES ) S Uit TR @410 mmx
2400 mm [ Mg-Gd-Y-Zn-Zr ¥ 566 4 ¥4,
B — 5% - B0 -85 e - B0 “3 B2 77 BB,
RAFRIAS Ry 3. 80 BRI, 1 B (FFIk) &
BRI A 0. 76, il 4 @600 mmx 1100 mm A9 EE
W, s B, 2R R TR 1 BOR i i
KA | R T AR T BRI & . B AR Y AR R
WHEOS AR R 50 | & 1) RS2 A
ik — 2T oE

3 RERGELZ

REFER S E W R EIE, 228, T,
KIIBESLFMN EL T —, HABE &Rk
THIRMAN, SME () RSF, F RIS AR
INERIE], GRARTAE AR R 1 ] o i e R A 1Y
I R E A
3.1 IZRE

Bl 61 Sy IF 1 o™ A JE B B R ( Rotating
Backward Extrusion, RBE) T.Z/nZ &, BI=R i
TIF AL (F, T g, V, R REEE) X



2 10 1 T OmEE. [ R ZUEYE AR TR (R LR B OB H AR 15
\ id=riy
F,(V2)
g LIFE
:
Rl
g -
g

©600 mm

B 5 IEERMEET U A G bt
Fig. 5 Magnesium alloy bars formed by REU

BRI (M N TESEHIIE, o JERE fisE) it
FPRBEIR, FFAE5 M s 1T ik 9 A8 2 A S DL 7™
A SR, (AT AR R st A A i i 55 1 A4
WBIEIASTE S S ROE T AR, Bk
B H R (49 52 5 VR TR R el 4137, £ 30
FESAERD™ A Ul S U1 | (R i O BT EE L
X#EZ RBVRIE, BB IBYEATE, S8 T

EHNAE
8.25

5.50

0.00

@

BN
87.30

58.40

29.40

0.37

@

[l 7

(a) N=0 (b) N=5

(¢) N=10

®)

©
N[5 F 5 Jepe S 5 TAAES A7 9 S 28R 22 A

(d) N=30

Q M (w)

Bl6 Jef B TEmRE

Fig. 6  Schematic diagram of rotating backward extrusion process
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Fig. 7 Distributions of effective strain for cup-shaped parts formed by RBE under different rotating cycles



16 B OE B R o547 %
W7 PSR TR ), R T R I
“7 55.7m AN AR A I R B AE L5 O R

50 4

-
(=}
1

30.1

14.8 q/

P RN AR
s

[
(=1
L

10 4 31 5.1/
.

0 T T T T T T
0 5 10 30 50 100

e BBN
Pl 8 A [ B BT e S B AR 0 1 24 Sk A2 th 2
Fig. 8 Average effective strain curve of cup-shaped parts produced by

RBE under different rotating cycles
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Fig. 9 Magnesium alloy cup-shaped parts formed by RBE under different rotating cycles
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