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Forging of Long Hollow Shafts of Hard-to-Form Material by
Hollow Shaft Extrusion after Piercing with Back Pressing

B. Y. Jun, J. H. Lee, J. G. Eom, J. H. Park and M. S. Joun

Abstract
We presented a special method of forging hollow shafts of hard-to-form material, which is composed of piercing with
back pressing and hollow shaft extrusion. The presented method was applied to cold forging a bushing of an excavator.
The finite element simulation technology was employed for developing the optimized process and the predictions were
compared with the experiments. The method was also applied to an automotive part and was verified to be powerful for
manufacturing the cold forged hollow shafts of the hard-to-form materials.
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Fig. 1 Bushing for the track chain of an
excavator
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Fig. 2 Conceptual drawing of piercing with back
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Fig. 3 Die and die set drawing for piercing with
back pressing
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Fig. 4 Die and die set drawing for hollow shaft
extrusion

3% 42 A FAZE THA7 3
F A 7folert 2 5 d=F W=D, TholE,
23 T AAd AMdd F7t a7d A=
23} FHPo AZ SKH51 & AHsU A=
do] 2 £F BA # WviRA &L Ao

B AFA 1 3 A& dAe=E Ha e
2] EAAA L 4 AFET SCra40B olw, 3
 gxRAol Ymwr Wi dwtHd Fuk ¢4E
THoRE AF9 Aol Erbedith webA F
it ol oz AYY AL olgslq F
FE AW dEFYPes sk Rol #Hsith
F3F A 4F A A FAY Hod BAETL
9 Fostan Az, &8 7l BT 1HHY
o} g Alglolt}, 53] I3 W= £y S
HAE AT AF A £ 88 AR 7iEe] &

of¥

= AHel s, 53 TIFH

o
M
o,
=
B
i)
£,
=
i
k=l
v
2
o
)
£
I
&

o

- 340 -



o) B kst go] BARo| Arle] ¥ty
of itk P2 A Wr Bov ohixw AT
4% F 499 3% A AFol A=Wol EolA
ke ol WAT 4 3tk oled At
AER) PR 2L vE AY ZAE D
TIN 9 52 S35 sasgn,

3. HE ofH|

3.1 U5 cho] gle S3%89 chx - 3|

EYH o8 24

2 ATINE AEd 5FFPE A AFY
43 8L ARt 120mm F& AE Ao
= dEsigch o AFL S5 Agd 7}
o 7oty 57

o
)
s}
o}
o,
2
AN
zl
Wl
~
—'—l
2
=
o)
02
N
i
o)
e
i
i
=

=¥
Fig. 5 o] ¥4 diate] T4 HHgo =
o9z AlE#o)E AFDEX2D [2]8 o]&
A A4 AAsAT BAHAA ArgE =24
Ohe3t e
* 538 5=1035.08"" MPa
« 2FUHEAS0.05

flo ok fu

Fig. 6 @ Fig. 7 o 14243, & 244547
FAUYEY FXE Y}

Process Loy-out 220

Ma terial cuttin Piercing with kack pressing Holio shaft extrusion
siigrel oy ivng ——omgrnTockprese? Letioy, shaft extrusion
Sateriol | SCHA4D Equipnent | wya 10007an E£quipnent | . w00Ten
Hardness | WR1 B3¢ Load 30.Ton Load I7ETon
fnicd ) Lubrication | CHereten | 260kof /retl  Anmealing Durormation | 55K g /et
Sho € peering
Mass 1739Kg Erergy [100233Kger  LUbrication Energy | 2220KgFn

Fig. 5 Process layout

Fig. 6 Finite element predictions of the first
stage

Fig. 7 Finite element predictions of the second
stage

Fig. 8 Experiment
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Fig. 9 Geometries of dies, material and product

Fig. 10 Predictions of metal flows and effective
strains
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Fig. 11 Forming load variation

Fig. 12 Experiment
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