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Finite Element Analysis of Tube Swaging
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Abstract
In this paper, a new approach to finite element analysis for tube swaging is presented. An analysis model is developed
with emphasis on the pusher that imposes back pressure in order to keep the workpiece from slipping along the die-
workpiece interface especially when tapered dies are used. A rigid-plastic finite element method is employed. The
approach is to simulate the tube swaging process and the results are compared quantitatively with predictions, showing

close agreement with each other.

Key Words : Finite Element Analysis, Swaging Process, Tube Forming, Back Pressing Force

1. M 8

2 9]0] 7 (swaging) & 4[1]> A, FH, 2ol
o @H s WMSAAA oy 7hA FE 9
AEE Ak s 5549 T4tk 24
°]% 49, AT, EHold 5o 34E
otk ® AAA kel i

T
zZk= Als
2] 3t}
2=9] 0] %
SESERE =)
std, Ambom 52
Abol] A8k ~9o)A
o, Lim $[34]2 93-49
A8 QA7E AAS
oleig Aol o
29old 49

3L
[e)

%!
A=A A7)
WAL gl st 71 A s/ & st 8,
E-mail: msjoun@gnu.ac.kr

1.
2.
3.
#

160 /et 2471358 X[ /M 214 M 3%, 20124

-

PN
APAE
5

o
A
&

o] &3t FA AlgHoolAd 7|Eo] AT
of oJate] AFHIUTE 71EY ATE
H, Grosman¥} Piela[5]2} Piela[6]= AlAHA]
Q}% .146]— 7&0] tﬂ—ﬁkoﬂ r,H-G]- 1:14?53,] 7]-7(4
ek A7IHS AEEAT). Cho[7] T2 4
TES o] ABAQUSSE 2z FulH 74l
718k Wfi-el 57 E3HE 29l T4
7S AT Li 58] Jang S[9] %
AZEYolE AMES A 7)H] §& Oﬂ?e 2l
Aletgt o, dAlg d2 S AAEA skt
29l FAHLE 58 2 AA 59 54

€]
AFA] 7}/}}9] —E#xﬂ Aol 9l

gul

[¢]

-

i)

[e)]

b e Lo

H

0130 ﬁ ry °¥° fU1

N

oxl ot 1o



A
a4
[>
S
o,
of

o

-3 2=9°] FA(round-to-round swaging process)
Aol AgFtown 1 BdeS HEStLA it

2. AW-AW AYOIT T B4

2.1 sffAl e
Fig. 1 ol a8 =9o]d 49 Md=sE
BRliih 29o]ld A2
=2, 93 §o= 74¥A

o > ffr
N
N}

o=
offt offt off "l 2
ro 1ot mo mlo rlo ot @ N x H T

o -
2B N Ho ol

=

A2
o Fule] 2719 Aol
do] FrlFEE 91704

G HAL B3

==

i
i

o . mfn ~

s
o

ol lo
N

of

flo

2

2

ot X 10 o o w02 b B oac
e fo

ol
ot Jftl

=

2
2
o,
o
to to =2

oX,
e ot it Hob oft mlo ot =k
_O|L

2

rulg rlr

ol
=

(18 o >
n

o
U ox

Aol vl gol
Fo| Hrhisshtt. ol e

12 2
X
-\

0T ol e

3
<

o
ot 2

N B
o o M

IOEO{N—?L‘;’.ioﬁANWN

}:_116:]]

BT
ok
Mo &
;r_ll l
~

o b1 |
il
Iy

4

Mo 41 B 2
NN ol g
off 3L 3 off o

AME At 58 Ale]e] whzol
Frjel A Alo] ofW| FRHO
od w11 7] wie] 3ol
dHo s s Fwue z
Fig. 304 Ei nls} 7o)
Aol vHAA Agwol

Spindle

Workpiece

Cylinder roller

Fig. 1 Schematic diagram of a swaging process
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Fig. 2 Analysis model

Fig. 3 Unrealistic predictions with the material ends
fixed while being loaded by punches
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Table 1 Material properities and the main process
parameters
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Flow stress equation

Radial velocity of die (v°)
Longitudinal of workpiece (v")
Angular velocity of workpiece
(w")

Cycle time

Back pressing force of pusher
Coefficient of Coulomb friction
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workpiece
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Fig. 4 Velocities of workpiece and dies with time

-150

0.2

1.4

I
N
T T

[
T

Load [kN]

o
©

0.6

. — — . .
0.05 0.1 0.15 0.2

Distance [mm]

0

Fig. 5 Back pressing force exerted by the pusher with
the movement of the back end of the workpiece
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Fig. 7 Experiments of the round-to-round swaging
process[4]
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Table 2 Comparison of predictions with experiments

Experiment[4] Prediction Error

Before | After |Before| After | [%]
Thickness [mm] | 2.31 | 3.75 | 2.31 | 3.66 | 2.4
Diameter [mm] | 19.1 | 9.00 | 19.1 | 890 | 1.1
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