512 B4 6 1) TEREREEFIR 2002 4F 12 ]
Vol. 12 No. 6 The Chinese Journal of Nonferrous Metals Dec. 2002

[ XE4S] 1004 ~ 0609(2002) 06 ~ 1119 ~ 04

SRS ERR SRR EEMR S T REEA

/O | I R e

( BigAsE Ry B CAD BHZE TR F .0, FiE 200030)

(8 ZE) ST RN RS 500 W R4 10 428 = 4 5 T 80 o R SO0 AR 0L v () B 45 ) D 3R 32 R 75 J=)
ARBR AR ) — B AN B B R AR S, R T A RO = G AR TR R R I R A T BOR AR B T i L DLk
S, @A T = YERI B IR T B AR GURI N T AR AR BRI RS . 7 WORE IR R 5 ol R B B 4 R
SCI AR WA, WUE T HTHES M A SORTT R R S 19 RO 1) 5 3 T A RE0L B0 UE 1 $52 HH A0 0 s o P o R

58 =M 7% .

[ RHB1R)] #5UE T8 B, = 4R A Rtk

[RESZES] 16 310

[ CEAFRIRAS] A

BT s A = 28 A B DT THOR,
HATR R B A P R R BRI R, 1 HLs e Ja m]
LSRR o ) £ 15 70 2 P B8 AT S 1) 71 il 2 1 5
i, R ORI 3T R 3 ALK 3k  H
A ZHINHL - AT RN, v BF IR I < e A2 TR 3t
JAERCR, DT AR e AR 2 B vk AN, BEFEI FE
%, XEAARKRSERE . 35 MBI R ook
BB B I B I RERE UL, m] DU R B ok 2> v 7t
e 2R &, RN oK R BEAR T R 1 fE
PEN O, BRI AT A B R AT

A SCAEE BT R SR A o SRS FE AN RO LU
R = 27 T BT EE AR AU I BB R R it K 2]
RS D R iz B A A R o e, 33 T 000 S R
D375 S B T 2232 R — B M 9 i S A 3Rk
FFR T AR 7N A R A Rl o/ BRI BOR . £
EEE RN EEOR, @ 7 =4ERPEMEA R
HUE B R GEM N AR RS 7 3] 0> R 58, FExE LA
Gt e e I FEREAT T BB B AN L3 S0 T

1 RIZB %A RTBUER AR E B Al

B & 5 s O 1 R rh R AR TR 3 K T e AR
B, BIHRARPEE AR SCR - 2 TRIEA
PR CEEARIL K LRI 5k, 18 1R I 90 o8 B0 A Ok
WEVH RS 4T T, B gm it sae” ¥,
BT 11 BRI K72 o R DA IR SRR AR

BB WK B PR AR AR R v, SR AR A

@ [YF=HHE] 2002-03-05; [f&iTHHR] 20020422

S, fE Sy i L4 ) Fi, 18 Sy 10 b4
wi, WLESH LA S PF o AR BRAN T Fs 45 5 1 R
BTG — VBB B VF T IR B T, SR A2
B3 1) O A

e s 2l
waw (1)

X a—EFRETF.

BT 7S AR SE S 50 S R 2 B WIS P A FR T
ke, K EACRHERERIEN, R)5 &AL,
T I £ B 3K i

[S/{u}={R) (2)
X (ST —WIBEAERE, (w) — 17 038 s
BEGIRE, (R} —9 MBI

2 BEEIANRZREE—K . ZHik
FHURIERX

(1) T Sa o, 45 F; RN I 5F RE#E
71« RIEVIBREEESE I BERL, BE% 18 T -3t sl P
S T sE R I SR AR, T B R, W
Xof PB4 T B 3 B b A BEAN 58 4% . I IE D) R B
DAL EIEOE A E = v Wl

f == mhkt =- 'z'ﬂmk arctan(sz) (3)

X m —BEERT, F KNI, w,—LH
SR S _E AR X Sh I, A LU

[fEEB T F(19697), U, BI##R, Mt



< 1120 * A R R

2002 4F 12 H

ARG TR, — B 10 % 1075
ST R E G BB R, B Ty
Y, FUZ U 1) 5 BB
5= [[ s (4

X T = eSO R B R, N A S
ICHIL A AR SRR AR Rk, T A
FEARRS I S0 AL R T . B 1 s B S 4 A
I 5 R IR b HL R T RS DL

B1 AR ICEEELR SRR E

Fig. 1 Contact of boundary element to
die boundary
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Fig. 2 2D sectional meshing patterns for general billet shapes
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Fig. 3 Numerical simulation results and experimental results of square billet reverse extrusion
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Fig. 4 Numerical simulation results of side extrusion
(a) —Before remeshing; (b) —After remeshing
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Research of couple of key techniques in numerical simulation of
3D metal extrusion processes

CHEN Jun, ZHANG Xiang, RUAN Xueyu
(National Die & Mould CAD Engineering Research Center,
Shanghai Jiaotong U niversity, Shanghai 200030, China)

[ Abstract] The derivatives of the first order and the second order of the calculus of the function of the frictional power induced by
the boundary friction force were deduced, which will be the foundation in simulating 3-D extrusion processes. In addition, the effec
tive methods for initial meshing and mesh quality control were presented. T he self-developed simulation system and remeshing system
coupled with the commercial system DEFORM3D were used to simulate several extrusion processes, and the simulation results fit well

with the experimental results, which verified the reliability of the proposed methods.

[ Key words] extrusion; numerical simulation; 3-D rigid-plastic finite element formulations
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