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ABSTRACT

The roll-forming process is a highly productive incremental forming process and is suitable for manufacturing
thin, high-strength steel products. Recently, this process has been considered one of the most productive
processes in manufacturing high-strength steel automotive structural parts. However, it is very difficult to develop
the roll-forming process when the cross-sectional shape of the product changes in the longitudinal direction. In
this study, a roll-forming process for manufacturing high-strength steel automotive parts with a linearly variable
symmetric hat-type cross-section was developed. The forming rolls were designed by the 3D CAD system,
CATIA. Additionally, the designed forming rolls were modified by the simulation through the 3D elastic-plastic
finite element analysis software, MARC. The results of the finite element analysis show that the final
roll-forming roll can successfully produce the desired high-strength steel automotive part with a variable
cross-section.
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Fig. 1 The part with linearly variable
symmetric hat-type cross-section

N
o

ox 10
o
it

B

O 2L N ot
o o
o
&)
ﬂi?L
=
=
v
X
)
rr
2
ot
ol
Ny
lo
N
o

2, 4gol ulg =ZH o FoHo} 2
we AUEe] AFS AL F Atk B ATolA
I
.]

o Aty Fu] ©@H PSS HAPHo
(interpolation)d B4 AFL F I=F 9 &
FAE SR

o
e 4o
fo
4!
o ot
o 2%
flo
S
*
olN
N
>
4
of
e}
oty
2
i)
2

EZHE FAEAT Fig 2914 (a)= &
S (isometric view)7} & WEAA, (b= AT
AA, (o= AZFdA, ()= FFAA 42 vkt

o] EHHYE ol g3t AAH
22 Fig 3% 2Tk Fig 3914 (a)
BE A 1, A 2d A 3T E
A 4k, A s, A 6, (o) A T, A 8T, Al
otte]l & m<poth

s Mg AESE Fuw ASHDE 24 Y £
o] wwel Zewr AT

- 119 -



#4504 =AY gwe] do] BHon NP Wahe & 2y g4 AR
LA AN, AU, A4

()]
Fig. 2 The first flower, (a) isometric view,
(b) front view, (c) top view, (d) right view
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Fig. 3 The first forming roll set, (a) Pass
1, 2, 3(from upper right), (b) Pass
4, 5, 6, (c) Pass 7, 8, 9
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Fig. 4 The initial finite element analysis model,
(a) overall view, (b) Pass 1 and initial blank
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Fig. 5 The deformed shape and strain distribution
after 9™ pass
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Fig. 6 The second flower, (a) isometric view,
(b) front view

Fig. 7 The second forming roll set, Pass 7, 8, 9, 10
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Fig. 9 The deformed shape after 10® pass
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Fig. 10 The third flower, (a) isometric view,
(b) front view
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Fig. 11 The third forming roll set, Pass 7, 8, 9, 10
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Fig. 12 The deformed shape after 10" pass
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Fig. 13 The fourth flower, (a) isometric view,
(b) front view

Fig. 14 The fourth forming roll set,
Pass 10
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Fig. 15 The deformed shape after 10™ pass,
(a) isometric view, (b) front view,
(c) top view, (d) right view
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