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Abstract: An abrasion due to continuous friction between a work roll and strip causes the mass of the work roll to be
unbalanced in the rolling process. We developed a mathematical model for the rolling mill considering the unbalanced
mass and verified the model experimentally. The work roll was approximated as a rigid rotor with eccentricity, and the
effect of the unbalanced mass on chatter vibration was investigated. The joint forces computed by quasistatic analysis
were applied to the work roll in the rolling mill. Transient responses were obtained, and frequency analysis was
performed by solving equations of motion using a direct integration method. Horizontal vibrations were more strongly
affected by eccentricity than vertical vibrations. In the horizontal direction, a small eccentricity of 1% of the work roll
radius considerably increased the amplitude of the chatter frequency.

7MY - b oo, MBI F0E Abole] 4F 2Ex
_ N Y29l s (N/mm, N-s/mm)
Fy D EY A E Aol mEEE (N) k,, ¢, : 7)o /\].o],] PPN O AR PN R )
Wl E2 3 E7FE Alo u;d—e:] gl el b
Fp WA= SHE AFolo] mEEE (N) (N/mm, N-s/mm)
Foy % el delsiE: () e o EUES AASE 2euolge ~
Fi c A W SkdskE (N) E] 321~ 9 ¥4 (N/mm, N-s/mm)
Faofo @ 201 SRR ol A8 age) 498 Aole 45 sen
A M kel ZRIE o) iw iw
j;:q’gT o/\io\: - L(EB; L Y29l s (N/mm, N-s/mm)
FwslnFWSZ :Z‘IT:lej ——L—_Edl/‘]'o]oﬂ Z‘!Oo]"‘:‘ R = = N = al o
s g N N kv, C, 2 WsE 2 = X]X]O]"C_‘ EE%HHO% oA
T4, 798 e 2R0E I (N) o - .
” oo AR S Eeuo] e ~ ZE XU 29 A3 (N/mm, N-s/mm)
koo 0 MEES AAS e AREES AASE Seuelgel A
B2y 2~9} 3 (N/mm, N-s/mm) E] 129} @) (N/mm, N-s/mm)
. AN E g _/:_E‘al/\oo ;Géi 3T
+ Corresponding Author, hepark@postech.ac kr ko ey - T H = B Abelel A Hl
© 2012 The Korean Society of Mechanical Engineers U9 iy (N/mm, N-s/mm)




430 A95 - 2

Wba Wia WW:

Wsla WSZ

& 2Ash AN FAG 7]
o oo wARE Bl ol4d
F2 0y W AN 59 @y Abges F2
Ehbe @golalnt. sAw Aol d 9AR
A9 GAAEY Fa% TR A% FA o
iAol YARAN, G $4) glolA A
L%

N

ENREE ‘HE1 Asew A vl e
Hed, 2= g WP £5 B
gl dol Wow wEHoR Wt
wAEE FEHe] FHE molzd. A 1
| s, oleld st $E] gw
Al e zulake] Bug oprl@ih. A
Rz’ ﬂﬂgiﬁﬁi%ﬂ<%&%4j“l
w9le] o, maoleRINE, § &4
S5 9 woly &4 e 7]

& gtk A" 2Eo] Ak

H
x
EE

d

.

g

=

A

0,
o

N [ o Jo o N

mE*
Mo
e

Hif o,
o o

Ae) Fae $& Ao
ksl 2] dA4S A= &
o AE e A dele Hdsla

an, 1o
N

¢

T O,
T

o
ox —

=2
o
iz o
X,
o}
ol
s
o,
iy
ok
ik
o
i
N
N
N
= i)
S
Y
2

of
%
o e
2
2 (o
Q
Vihﬂ
1o >
o
™ N
off To
o
s
= o
Ty
52
r\o:lo
l-ll
2%
b~
oz
'{yom
Og(:.tmio
)

o in
EC)

B
offt
1o
(o
[40
tlo
Sh
e
_O|L
N

oSk
o

0

o
oft 0o
—_ =
N

y rle
=
4
©
fm
H
32
tlo do ‘ﬁ

o
:{o
_?L
fo
B~
I
o
o,
ofo
ol
oL
ri
E&
g ©
N
e
v
™

oy ML

AT, o714 °L°47] A4
o] Alxdlon mEYEQIY,
& o] gate] 7)o Xl W
35 o] ¢kt}. Johnson T ®
B AS 7%ds sl 4 ]]"ITE‘/] e A A &
S A AI8F3 AL, Swiatoniowski 2} Bar9= A4 bl
7] ]*1 Az Ee] e wds AT o
ol AlztE = 7ol St AL, AEEe] 5
gol AFH AT B Wik gAdv]elA wdE X
T 2z ARl Sw A A A
e Tl AAES 2EHHRY AEHH<
mpzke] o3 wmimy} wAsle], A Byjdo] wh
A ek o7 ol uhEH o R hel7]ol A
=5 weste] 2dlY Ads skl "k
[e)

ez
H -
wrolde olHd A =Y T o4d

[>

1%
113 0 2 [y fo
A=)
N,
~ ofN of

ot
- e
2
-

d
2% Ko

T
o o
[‘R o)
N i
> 2

X

e

i)
2

td
il
I

719 Fobd male Aleksel, ol
]

oft X rlo

¢
d
T, o
N
)
9

N
2

o oo m o ogo

fru
a

it

N

4
ol
)
2
s
O;LL _1_‘>i
A
o,
ogh rlo
lo
=
™

&,
]
e

rot
of
ook
tlo
M
i
_0|L
38
[>
e
(m
1o
> ©
P‘L

o
9,
ol N o
o o
11% =
¢
fo &
ot —
oZ
o
1
8 >

ol

ol
38
O

oﬂ ZJ_Q_Q‘; %=

ot
2 tlo ¢y

)

r
i,
BN
O,

=2

¢
o IM
oot rl

Yy
2
o

_
ofo
o
o
38
I

offt og‘lj‘ S

52 fo

S f

o M
2
o

o HI
oo
il

M N

o &L

oft ¥

o

=

22 N

=

=)

N

o

of Ml
X%
i

2 e

N
~
M

o2
S
Ee:S

oo

2. A

e grerle] g FEE el
AR, F1E, WYE, TEAZ o FoiA
) 23 BYBe 49BL A4 A4
ol gesEs 480 9 wael AN A%
"y e fUMA 2IER AdHol
Azl A que @

pul

o
o
Q,
N
=2
>
T
T
O:>E
e}
ol
Ir
24
v
e
offt
rlo
[>
[
i)
2
:>|4—_I‘4

Backup roll |: ]:|:|

Intermediate roll []

Spindle

Work roll |:

Universal joint

Fig.1 Schematic illustration of the cold rolling mill
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Fig.3 Work roll approximated as a rigid rotor with

eccentricity
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