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Study on Warm and Cold Extrusion of Cup-shaped Part
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Abstract: In order to solve the problems of low material utilization and low production efficiency of a cup-shaped part, the
process of warm and cold extrusion has been proposed on the basis of theoretical analysis and numerical simulation. Forming

experiments have been performed to verify the feasibility of the proposed process and the cup-shaped part whose inner shape is

not needed to machine has been formed, which meets the purpose of material saving and efficient production.
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Fig. 1 Part drawing and three-dimensional model of cup-

shaped part
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Fig. 2 Extrusion drawing of cup-shaped part
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Fig. 3 Equivalent strain distribution of direct cold extrusion

BE AL il OB M B B RV 1 850 MPa, 18 %%
TE ) 5 KR 72 880 MPa., ¥ 8 JE it , 7E K B
15 o Sk 2 S 422 ik 1) o7 5 0 S5 RN AR B 117,
LRGN EREF NN &

$44.06
(b 36+;)).I

$44.06
6367

=48
=54

)
24

$42.8

11-12|

M4 RRESEETE

Fig. 4 Scheme of the warm and cold forming process

2 KIRISIE

2.1 L &H

SE AR R 20 W, R B R R B O 850 C LA
TR B R 250 °C , T F I 18 00 A o A A L R B
JEIE W KR-101 ¥ 5 3 3 50, 55 50 &% % R
THP-6300 kN yH H#L, SEER AL B A& 5 s,

2.2 SLIGEIE

IR BRI o 56 A o™ MDA 3R T O R R A 2 L AR
5 B R TG A B AT B I T
FE A AR 23 v 2 3l n » F WD HILRE B0 R 35 T 4R



K E LA AR RS A BERTTS

FTak Fos5
S
:Za 7 |
777 :
| ! _—
ET S
) -

K5 SimmA A

Fig. 5 Scheme of the experimental die
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Fig. 6 Parts of warm and cold forming
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Fig. 7 Simulation results of the process of cold sizing
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Fig. 8 Inner shape of the cold sized parts

3 ZiE

Rl SOE J5 v BOE 1) T2 0B ) T WIE AT
U T B S i 1 % Z 1 B R R A AR A=
PERCRGRIE T 7 i PR BE S T AF R T2 E
R TS H M.

S 3wk :
(1] ZEwh. B = e, JAR SR T2 i B it
(1. R T,2005(9) :12—14.
(F#% 103 ®)



B4k A5

T U A B R 76 5 A T e .

Ik

oy e ——

114 +0.05
11.6 £ 0.05

a HIHTZIZAE

Ik

¢ 1.424 Son

I ——
11.4 +0.05
11.5 +0.05

b HHJRZIZAE

B4 ZIRAE
Fig.4  Ruling column

b 1.424 Son

3 RERE
3.1 HeEiRIE

1210 ZA R AHE 100 % 58 B WA S A .

WAL 6 R IEAT 50 m Bk, B G
Bl $12. 33 mm; 100 m 55 of; W3, HCA 3 6 oy
$33.5 mm,

Ry 32.30.36.43.27.33=33.5 mm

3.2 R-~t

T A T A ARG I K i) — 4t 630 15 7 i, 45
FROEEORIE . Hh BB G 12 7R U Rk
B4 PR i 4t 630 7R AP E AR E .
R AR BREE 11 F L OB R BEE 6 1F.

3.3 ®RE

N 0.760 g, AN 29 mg,
3.4 TEEME

TR 2 7=, Al 10 A I H i

Rl —Ht.61.5.59,60.5,58,62.5,61,60. 5,
62,62.59. 5SHRC,

ol =4 .62.62,60,62,61.5,58.5,57,59,59,
59. 5HRC,

D 0 1 1 A W 1 [l /25 7 N N o R L
W ORSE AU B B R L AT A T2 ER B
i LR AR 648

4 Z5iE

BRI T R RS B O R R B T
P i A I T ASCRARR L S i LLORAIE L T 2 A T
AR EOR GRS, SERL T S A TR A
AbER T AR S Rk £ R WO EAR AR
AR ELAR /N AR I TR B T RS %

S 2% 3wk :

(1] ZEZF. s T2 IM] K W5 R 2E F AR W R
1984 ,242—273.

(2] FEFEF. s RRIFFRIK] dbat: MU Tk A,
1983:301—310,334—341,393.

[3] GB1957—81.GH R REM[S].

(4] SR, PLWH R A SO BT M. 13 . R Rl
FAR SCHR H AL 1987,

(5] FHERHEEH A T 2L vk 300 LM, Jbxt.

FEAGI 100 7, Horp B i KA 0. 789 g5 fie/d o ] el WLt AL L 1984,
[CDCDCDCDCD O CD CDCOCDCDCDCLCDCDCZOCDCCDCDCOCDCLCCDCDCD CDCDCOCOCDCDCDCDCDCD COCD COCDCDCD CDCZO COCDCOCD C2O)

(E#&% 99 70

(2] FhHT08 JEZS TP LL 345, S b BUE o 72 (¥ RS 98
AR TTREULT ] R % B8 LR (408 B 120 . 2000,
18(3):5—7.

(3] #hJEZe. Wik R R B HI & T2 ] M % U8 T
(& Jm B T2 ,1992,10(2) :53—55.

[4] EFe XUIAR 250, 55, fE APl 1T #E B ROk
WEFE()]. #8008 TR (&8 B T4, 2004, 22
(3):20—22.

[5] SHELJASKOV S. Warm Forging in Comparison with
Hot and Cold Forging, Proceedings of the Fourth In-

ternational Coference on Technology of Plasticity[ C].
Beijing, 1993:1082—1087.

(6] dkFer,skif B, 25 E. 3 R 35 4% e Al 8 4% A% 40l
[J]. 3% 54 524, 2002,22(2) : 141 — 144,

(7] sk, skip R, T, % #dcm 5 M EcE sl ]
PR 5 2R, 2003,23(2) 121 — 124,

[8] skar,ikin R, ok & . S IE ik gl 2V aE A 7T ().
Hdb R 2 CA SRR E /D ,2006,27(1) 75— 177.

(9] ZERJH,3KFTa, dkiG R, 25, SRR e £ R 1], K%
WJE TR, 2010,2(3) :6—8.



