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Warm Extrusion Technology and Die of Deep Tapered Shell
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Abstract: Warm extrusion was simulated by finite element software for an aluminium alloy deep tapered shell. The form-
ing technology and die design were analysed. Measures were put forward to the problems of larger wall thickness difference and

ragged orifice.
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Fig. 2 Model of warm extrusion
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Fig. 3 Extrusion blank
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Fig. 4 Metal flow simulation
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Fig. 5 Effective stress in forming process
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Fig. 6 Effective strain in forming process
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Fig. 7 Load curve
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Fig. 8 Stress-strain curve of 2A12
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Fig. 9 Die structure of warm extrusion

Bt T —FALT B 3h R E S AR . X
e B A0 T F R AR B R 2 A IR ) O o A T AR R R
2 ) 2 fh B ) A R S A o R R 55 SR AU, v i
FH A, BE Rl & S R RS E) i e T AR RN BR A5 1Y
KFR . FETUAT o b — A58 3, i To0 s AT 0] A% 58
W S H Bl AR

B D 49 7 P AL O 2 B 8 4 v AT EL ) fef
Hfm. RS, BT H R AU kA B B
A B B RE LS 4 nUPARE L (AL TR BE O i
s s B Ay . AT TR AR KA

R AR F A L HLAL T TF )3 B Be i, FEAIL I
P T B AE A, 2800 0 A ke K SORHI A B B R
T BE IS HUAR T8 11 0% % TR ORI B 20 e 4% JF
AL SRR AR 5 M AR 2 i) ) 25 4 A g B A 5L
A HOBE AR L MU T4 1], e HILTE 422 3 42 il AR T
EHR 4 5 . W Bl R 47, L 200 mm/min B T4
SR . 2 B G B R HURMR 8 HUR AR 1) T 3



‘. WowmoR B T R

2010 4 9 H

T 5 THASE F) L 5 T 22 fiph P 5% R 88 ) 407, I I 90 B
AT MBS HOR R — B B AT, T DURF R 2 T
HURHR AT B BRI 5 45 1k TR AR 2R B AT L B
PFAE 2 EHURHEUR S A Shik T[RRI A 3)
iB [ 58 R — A F G 3E

3 FIEHBRFEREE RS S ER
Fik

T UG 1 A2 b BT AL S OSSR RN 1y
50 R AT MRS AN F 5 SRR OR 2 2T 5
B Hs S5 IR LA 1 [] B AN 2 20 L B E A AN 1 5
G MU rR s AN ] L 5 5F s I 4T A A2 B T 1R A
%) T (R W LTRSS (™ 5 I e 1] 1 i A
A1 2 i A R A . X TR aR L, E
FERECT LAR LA J5 T A9 15 0t

D it T AR E. NSNS S
P 5 MR BE & PRI T AL AR A v
[ [e] oL

2) MUBT A S ke AL, i A B R [
DAL ) BT R 2 0 AR HILAR T 1 Bl A 28 O/
fiE [ B R ) SCEL AL PR AE [T N AN BTE] B ad K
FRHEER.

3) HHEBUE G LA B —i e, — 3k, 2 &
B} 2238 ) 10~ 15 mm, 3R ROSHRS BE IR
R IE L 04 JEE X5 T A1 1) RS R DROKS 2 B4 32 i J
R TR T 28 28 LR R B TR RUE 9 R
R BE A 2N 2 oF I SR HAY 15 it 2 R SR T A 3l AL
DIl Ay . oA i T2 N T2 EARIE T BIRAME
P18 — S5O R S ) P-4 E 5[] s 45 5 TUR A TR0 I
XoF PRI T MU AL — B0 B2 5307, Bk

fiE A ShHkIE.

4) TR BB I AR L T BRI A
By PRSI A AR i B ] Rl B2 R BE
AT R A DR ORI A 2T L R S T ORI R A
Hy 5] i BT e P BE AN — EORHL s IR F

5) AR A i A B 51 B 1 BEJR 22 KL AL
FEARAN T o O B e AR 5 43 LA A A 3 43 fin K
AR Fi e R R D R 5 0 o™ A S >R P R B B T
PRAEAT B A A e S T B O R e T
MRS ETE . TAERR LIS G i (AR $70 mm) Xf
U I A i e T AR R K

TR I T L K I SR G TR I A B
A AR RS R R TR 22 BOR L LD R AR
FRIBA .

4 Z5iE

2o X R HE I 58 PR BB RS AL B HE T — UL B
BB R ATPE . B0t TR B R ELE 0 T P
A PR BAY AL AR AN S R JEE AN AT Y B A R
P PR BRI DR P 75 . 12 T R A L e A
SERGUE N, 5% R 1 Z 0 i B, L1 S TP 5 BE R
FEARTYE) BN S A PR RER TR LN T2 7
TCEEC, MR FEFEAIR 5000, TR AR E , AR )™ AR
i I A R AR

o

(1] MSLAS. M EG W, PRSE A4 LYI2 WA I E
Wil R A ML) ], O IR 4 F B IR . 2000, 21(4) 1 282
—285.

(L% 23 70

[3] CHOI Y,HEO Y,KIM H Y,et al. Investigations of
Weld-line Movements for the Deep Drawing Process of
Tailor Welded Blanks[J] . Journal of Materials Pro-
cessing Technology,2000,108(1):1—7.

[4] KINSEY B,LIU Z H.CAO J. New Apparatus and
Method for Forming Tailor Welded Blanks[J] . SAE,
1999,108(5) :653—660.

[5] AHMETOGLU M A.BROUWERS D,SHULKIN L,

et al. Deep Drawing of Round Cups from Tailor-welded

Blanks[J] . Journal of Materials Processing Technolo-
gy»1995,53(3/4) :684—694.

(6] XUglH:, BRME, B G, 5. N AR He 3 0 4 il 3K ok 3%
PRI B TEAERE ()] . B R Tk, 2007, 33(8) : 20 —
24.

[7] HESJ .WU X,HU S J. Formability Enhancement
for Tailor-welded Blanks Using Blank Holding Force
Control [J] Journal of Manufacture Science and Engi-

neering,2003,125(3) :461—467.



