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Analysis of the Bottom Groove in L-shaped Profile Ring Rolling
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Abstract

The profile ring rolling process can realize various ring shapes unlike conventional rectangular cross-sectional ring
products. In this paper, the defective groove in the bottom surface of L-shaped ring products was analyzed. Grooves are
generated by non-uniform external forces due to profile main roll and initial blank shape. Process parameters such as the
motion of dies and working temperature were determined. Mechanism of groove formation was analyzed by FE simulation
on the basis of local external forces acting on the blank. Analysis results were similar to the groove actually occurring in the
production line. Based on results of the analysis, two solutions were proposed for the groove. The position of the base plate
supporting the blank was adjusted and edge length of the main roll was extended to suppress growth of grooves. It has been
verified that groove was improved by applying two proposed methods in the shop-floor.
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Fig. 1 Groove on bottom surface of profile ring rolling
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Fig. 2 Schematic diagram of profile ring rolling process

Table 1 Number of elements in parts

Main Axial Base
Mandrel Blank

roll roll plate
16248 4014 9142 210 22926
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Fig. 3 Strain-stress curves of SUS304L at 1100C

Q)
=

=3}

o))
il
o

;ﬁ
o
o
ol

<
N

70

Fig. 62 2.

<

—
i}

KO
Ho

ol
KO
Ho

0
M

o0

‘i|o

AT

il

wme

g8kt

%

25RPM O =

T -
-

129 A%

|1

o

S
£
=
S
=2}
—

=27}

€]

M5

Ao 75 Fig. 43} o] g A=} vx

¢
c
<
s
=
=
.=

7ol A e F7
g

WK

5
LED

i
o
HH
o] T
ao

W e

o]
(AN

~ 0
fite)
oy
of
W iy
e

o

Lo

~
N

264.9mm

—_
o
Cy
=
—_
~
2
N
w
14
ﬂo
IS
e
©
—_

o

gl H

€]

7V HE

—_—

0

»

416.2mm

237.0mm

final ring

1
100

S
\ <
\ (5]
e
\ =
\
S\
RN
= //
[
@) ///
n o~
~
~N
N
N\
\
\
\
\
\
\
\
1T 1T~ T1T T 17T "7 1 7T
8 8 2 8§ 8 8 8 ¢8R °
(ww) pas4

2ID 3I0 4ID SID GIO TID BID an
Time (s)

T
10

Fig. 5 Dimensional variations during ring rolling

Fig. 4 Mandrel feed path
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Fig. 7 Groove of L-shaped ring rolling in process line
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Fig. 8 Lifting of lower surface of the blank; (a) lifting
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Fig. 9 Flange lifting amount; (a) position = -5mm (b)
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Fig. 10 Groove depth according to position of base
plate; (a) position = -5mm (b) position = 0mm,
(c) position = +5mm
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Fig. 13 Experimental equipment and blank used in On-
line; (@) @3000 ring rolling mill machine, (b)
initial blank
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Fig. 14 Comparison of final shapes before and after
applying the proposed method; (a) before, (b)
after
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