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A Study on Forming Characteristics
in Plate Type Cross Rolling Process

H. W. Lee, D. J. Yoon, G. A. Lee, N. K. Lee, S. Choi

Abstract

Cross rolling process is one of incremental forming processes to form an axi-symmetric shaped metal component. It
can be classified into two types according to the shape of dies, which are a drum type (roll type) and a plate type
(straight type). It can also be classified into a wedge type and a ramp type processes according to deformation
characteristics of a material. The ramp type die is applied to plate type cross rolling process in cold forming process for
forming of teeth of gear or bolt, while the wedge type die is generally utilized to drum type and plate type cross rolling
processes in hot forming process. A shape of the ramp type die is usually same as final shape of a product at every
section of a progressing direction, while the shape of the wedge type die has different shapes in a progressing direction.
In this paper, a rolling of neck part in a ball stud component has been carried out using the plate type cross rolling
process with a ramp shaped die. Forming characteristics have been performed using finite element analysis in order to
obtain a proper preform for the ramp type plate cross rolling process.

Key Words :

Plate Type Cross Rolling (B%3 A=%49), Drum Type Cross Rolling (5838 AZY9), Micro-

alloyed Steel (H] &2 7)), Ramp Type Die(B 2% F ), Wedge Type Die(1 X3 &%)

SR
AR Flojs) Wz
W hFs 2ol

5|

ol et =d3 3
AF P w2}

1 347 £d7Y JALYT
# 1Al 2 A} hwlee@kitech.re.kr

- 329 -

r
. £

IZ(Ramp) B XA (Wedge) o2 o}
A=Y ¥ JTINY 59

o

hut

oX.
A o
o my Ho oft 2 Ol ofh

o

=7

rir
o

-

>~

o

fu
FRop d do & 1> di 3o

o ol
o = & lo

)

2

3 A o gHE FEYATANAN 73
a#Holcl st AL LMKl A”I] HEd

AT -
A8l W9 Mannesmann Hole®} 9] 11.8] 3] o))



Folth. wehy ¥E
ﬂ °ﬂ‘ﬂ*é FAe] AAZ
AME FwHe 43

dFAE AAsE Aol %{Pd&“?ﬂ
HHolet & 4 ot ol M FA
AANA HA T4%E Tk
Az v ol 2857 Wi,
T AAN 2 B0 E ¥ Utk
Zgdol dE e F2
Bfoll Ao dzgAFTAA disted A7t
A gom Az Wdzgdel t@
=3 gi*® 7p, Pater SV H@Y
AL o8 4" ITAHA HHH
A sl oL, AxAAFAY v:ﬂ-z%zﬂoﬂ o} 3l

335t Y. Dong ¥ & Had Axg
oA FAHAA 2P %6}04 €3 &
oS MR Choi 59 vl x4
o AEAEYEA A dTE B =Y Y

(2 S

e

o
].
7}

mlm

dl

ar

Z

1o o

[

=
NSl Wt AZYAFRE ANH BuH A
4 pye ool AT,

B wEAAE @A N2AYY $aRE 39
s AEH 2%, HPEA B 2HEE
sudel 4¥E Aste] =Y YL A # ¥

0.

i

F

He) AxYAIAE e WUBHAA
F2d 9% duHYAE AAN skl
CAE 718 olgstd Uxy FFPolA LA

Ao et A9 H4IFE PESATS ¥
2342 KISTI 9| Supercomputing Center ©] &
LS-DYNA3D & A}-&3}51t}.

no
ol
=1
M
©
"
Okl
o

rz

okl
H
r
P
©
]

b ©

dg N
rﬂ' —
2L
©
[
ol
ol
o
=
H
r>J HU e

nf

Fig. 1 I Zo
Rack-Dies 7} A
18 katel oste
AYgHo=z Z7t
SR IR
Fick.
v 29 B
Fig. 3 & Zo]
=3 Oi A

(<3

2
2

Ir
;
:

—

I
¢

U ke
S

-
H‘Obg
e

[H o

ot i

3
o

P-l"

o

o kI ¢
of o
e

ox
M
29 ofk
oh
=

ok ot

of

Agsgc £
o} g T A
4YE 27

fhos
5382 F

@.tho] &

Ol
et}

l

N
o}

Mr & X2 0 2 2l ne
L2
¥ 6
oo v

) L e Fﬁ fir

2ooft oM
o

o o

-330 -

A

kRS

CECL

Fig. 5 Deformed shape of ball stud using the rack-dies
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Fig. 6 Finite element modeling for the plate type cross
rolling process
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Fig. 8 Variation of the rotational index (normalized
radial coordinate of surface point) of a material
with respect to the stroke of die for the original
preform
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Fig. 9 Volume calculation for a modified design

2Volume =48.0mm?
=> g L=042mm

Inltlal Volume=1122.0mm?
Final Volume=1074.0mm3

- Orginal Horte

CEE [Modifed Mode!|

Fig. 10 Comparisons of deformed shapes of the
original and the modified models
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Fig. 11 Variation of the rotational index (normalized
radial coordinate of surface point) of a material
with respect to the stroke of die for the modified
preform

Fig. 12 Comparisons of deformed shapes of the
modified models with respect to the different
material properties of S20C and micro-alloyed
steel
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