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Numerical simulation and experimental research on
pure copper by twist extrusion

WANG Cheng, LI Ping, XUE Ke-min, LI Xiao, ZHANG Kai

(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The finite element simulation about pure copper deformation during twist extrusion (TE) was carried out by
the simulation software MSC.Marc, the procedure steps of TE, the distribution of effective strain and the change of strain
component were analyzed. The experiment about pure copper at room temperature during TE was carried out using this
own die. The results show that the TE deformation can be divided into there steps. The value of the effective strain in the
edge area is much larger than that of the center area. The value of the normal strain is extraordinary small, while the shear
strain is relative large. There are slipping and twining during the TE process. The hardness of sample significantly
increase, the hardness in the edge area is visibly larger than that in the center.
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Fig.1 Schematic diagram of twist extrusion: (a) Sample; (b)
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Table 1 Parameters of pure copper to Johnson-Cook mold

A/MPa  B/MPa n C m WK
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Fig.4 Load—stroke curve during TE process

22 NTHTH

5 P B ALY JE R U T 1 R AR A
Ko IS aT, 4B R RS R R AR K
AN o IR T AR 23 AT B BT T e IR S Ak
BB LA, O IETEN AR 0.16, W%
0.64 o TR PR I A7 A AEAL T DI Bl ), i skd
fisk P 20— 3 EH T 52 B BEERAE L %X & Jm e LA S,
1M 55— %A B T, A2 BB RIFE D), 3 TR
PR, ARTBHR .

Strain

0.80

0.64
0.48

0.32

0.16 Y
A
0 Load case 1 0
Total equivalent plastic strain 1y

5 G AR A A

Fig.5 Effective strain distribution of longitudinal section

23 MNTHE

7t MSC.Marc " A] DB IS AR 73 1R A2 4k,

F 5L A AL 4 B A compll, comp22,

comp33, compl2, comp23, comp3l. B 3 Nl A
WHT XY, YZ, ZXHFIENAD B, 5 3 DT
T XY, YZ, ZXTHMPIN AR5y 5

T2 W 6 P ade HROCT A (326 M5 D0 Ay 3 - i 340 4 A
JEIX), 1E AR 3 5 MITD) N AR 43 (1) AR Ak a3 1]
N HHIE 6 WAL, fEHEANARITBII R 3 AN IEN AR 73

BN ER RLERHEIIE 0.02 ZE47), TN AS{EAH
SR (F R LS E 23 0 0.150 0.30. 0.35), XK
B FE BT DA N A2 T Comp23. 31 {1 B
R R By )AL AN AL TR |, T AR
771 FfEfr. X5 BEYGELZIMER Z:U4g i
A TE BAPIAN BT O) T W R AHRF A 1

DINAS 7y A S AR TR A G, ARTETT
RIS AR BB TE ] ABNITE R, & DN AR 5L
FEATARA, R NI T 5 5 AR Ay AR R A
Ak, HERAE S E IR 5, 5 NAR )
N,

0.02
0.01 +
g
e
@ 0
=
2
Z —0.011
~0.02}
———Comp33 L v
-0.03 1 s L
10 20 30 40 50
Stroke/mm
0.4
(b)
/,‘\\
0.3}
4 a0
/% \
L H Y
Sl U/ A
g
<
w
Comp12
“0.1r ... Comp23
———=Comp3l e
_02 1 1 1
30 60 90 120
Stroke/mm

6 RN R
Fig.6 Change of strain component of node: (a) Normal strain;

(b) Shear strain

3.1 FIgHFE
KT UL T T S, DA ST BT
AT FPVRFAE S AL 28 AL A, A0 2 F R At



3074 A G

2011412 H

A —3, 7500 FRHT A (Cu & 5K T 99.89%,
JoU B 3 ) — T8 IR GRS, B LG R A AT 5
2O ST RAERA EA T S ReE R )

Kl 7 Jios A A AR TE T R R 2 . AR TE
HHAFE R 10 mm X 10 mm X 40 mm ¥ K5 AR, £
PHUARTE JS A AR TR B, 202 s T4
ARG R R R AR T IR Y, BERHE thom R H Y
HIERKEARLA A 30 mm), SEGRFEARE M4
FRERIWIEE IR, X WG — M S T 5 AR I8
)il AR

Initial

Section plane
One pass '

B 7 S anE i

Fig.7 Photos of samples before TE and after one pass
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Fig.9 Measured microhardness profile of cross-section of

samples after one pass TE
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