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Experimental Investigation on the Flow Control in Forward-
Backward Extrusion of Piston-Pin for Automobile
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Abstract

In cold torging of piston-pin for awtomobile parts, the How defect appears by the dead metal rone,
This appearance evidently happens in products with a thin piercing thickness for the dimension
accuracy and the decrease of material loss. The best method that can prevent flow defeet is removing
dead metal zone. The purpose of this study is fo investigate the material flow  behavior of
forward-backward extruded piston-pin through the relative velocity ratio and the stroke control of upper
moving punch & contamer using the flow control forming technique. The finite element simulations are
applicd to analyse the Now defect, then the results are compared with the plasticine model material
experiments. The model experiment resulls are in vood agreement with the FE simulation ones.
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Fig. 2 Photograph and dimension of piston-pin
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Fig. 4 Convenuonal forming process sequence for

piston-pin

Fig.

5 The photograph of flow defect for piston-pin

30

i g

thpif ok o 2V I # Yl
CubulE - g g

(SR IS

Foulolas it 9
g.,l"; Sy ’4 T EE

(FA - CaCos, MgConolt

b

(1)

B ; {;‘1 R PN

N oot i

e
X
ol

]

W4kl Fig. 5%}
sl el

gatol

Ve 1‘:}_”“‘

» 9.}

7 25mm9l vl A
A

SREEE

olol 4 28mm W 20mmi

sol {FrlabA ghehed

A

VSL.”?}./‘{"S.Z Modr ol
Py ROSE

i L2S
3 oEsl 2} ; 3 1. 2]
Hu a3 oA




o
B b . .
Yo H . s
o
: =)
ok
-
= o
: = o
. P, -
P 2
..éw 4 W: \xlb
" < fheied = kY
w = = -
‘ = 5
= Z 5
g ) =3 4
3 = ] = ¥ g
- H o o 5 5
e = s = %
- 0 Exd FY -
EE : % ] B 2
& o= 2 - R
e % i 4 & ..
MU = L
: & = n
5 S
e w..m :m x
£ % =
- < %3 bl
= ot
- X
; = S H
e : 5
£ ; 2
e gt 1 =
% > - -2
s
-2 H = £
I 7 = 13
o : oL Z
iy €1 )
: Y =
K . = "
H a0 B =2
= P %
o : 72 2
el —
= - = -~
o i - =
. L i
w v D
P
- - -
2 s &
: H =
=
o~
Q2
=
: P
s z
w5 z
s F
=
£
wy L~
5. ot .
Ly e
Dok ol
P
o 1 =
i =
. oL
o~
. o
D2
3 %
¥ i




1370

..... .
o RO fpes |
O S i P
¥ ¥ H
) P f
P ; wed e
s § AT G e
e 3 « P ¥t

e IEN
At 8 4 0001

{a} RVR=10:1

5 o 2 e e
TR s : 2
Tt oy G B R

{h) RVR=2:1 (¢} RVR=1:}

Fig. 7 Comparison of flow lines and forward-backward extrusion

height according to relative velocity
ratios at punch stroke 42.7mm
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Fig. 11 Relationship between relative velocity

ratio{RVR) and extruded cup height by
FEM and model experiment at constant
punch stroke 42.7mm
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Fig. 12 Comparison of flow defect and extruded
cup height by RVR difference at constant

punch stroke 42.7mm
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Fig. 13 Relationship between punch stroke and
extruded cup height by FEM and model
experiment  at constant relative  velocity

ratio 2:1(RVR=2:1})

Fig. 14 Final product(sound metal flow) extruded

by relative velocity ratio 2:1(RVR=2:1)
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Fig. 17 Comparison of metal flow in forward-backward extrusion a piston-pin
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