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Analyzing Chatter Marks on Cold Rolling Strips and Countermeasure

Noriaki Inove

Synopsis : Recently, higher quality of the surface of cold rolling strip has been demanded. As a result,the quality level which was
satisfactory before is not now. In particular, we need higher quality flat plate in order to produce a better gloss and
mirror pattern for the outside plate of the car and wall plate.

Therefore, we investigated a relation between the vibration of machine and that of steel sheet in order to explain the
source of chatter marks, which can be found only by skilled inspector. As a result it is confirmed that chatter marks
which are generated by skin pass mill and tension leveler are resonance phenomena which arises due to the natural
frequencies of the roll and the roll drive system as well as that of the transverse oscillation of steel sheet. To surpress
the chatter marks, it is necesarry to control the vibration of the roll and the side walls.
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T

1. #&

WSRO CERSI N ARAMEIIEF T T TRLILR
b, FERTIRMEHI N - 2RIYIEEAELT 5 2 L8
bH b, Frio, HEIEASMMI S L CREFEEMOIR &
BRI CRFEINS L I KM E DB R v~ L <,
AV —rORVHFEYDRTERL I EPDH B,

TITK, REOREM THERI W F v X —=—2
X, PBHOMEBEEIZL»RETE 2L, F¥rXx—=—2%
BT R Fr R —=—2 oy FEIERECHIEL THE
TsABFTREVEBHMLEFyRXR———2 LT, #E
JRR DA & ABRER 2R~ 5, fEk, WHRERERMET 7
BT 2Fvx—=—27DRKNLELTIE, FEHBDOHTE TR
i3 BRI £ B EI R L 7 — 27 0 — v DIR
AT, Lo n—vOREHBIIET 2 b O ZEEmRE
BNTLE, —F, IR FPPEGET L0
Mobhs, LL, 22 THRIEILLZFyX—~—21,
ZAXUANRAINECIBIETFEREFIST Ty a v NS
DEIHEET2iTb L IHHEERBTRELRZ DO
fbb,%%ﬁiﬁénr§W£iikofwto

¥, TITHEHLLFYyX—2—21, KDY
/“\Cfﬁ’%ﬁ LA CHEESRMT L RERAET ’%E’C ER/
ECORREND -T2, Oy, BETORMOIREE

B EREDORIRENOBROFAEZ T, Fr X —=—2D
FRAERK 2 L TRAEIEDXERZIT- 72,

2. AFVNAZNWESIFDIFvI—I—0

2.1 Frd9—<—00OFERR

Fig. LiCRT AF U R INTF v X ——IPREL,
E LY LTI TR, 2OF¥X—<—213,
— M TIRRERT S THREMOACRAINS DT, 300
mpmbPL T OFELEEE TIZFRAE L 2 0O T300mpmlL FTD
JFEEZ SE R 3T v, L L, EEEOBAD 6700
mpmODFIEREHERSNT 12, kI, FrX—~<—7
oy FRv—2run—nVEEDL/1H 5 CIE1/20S L Tk
b, FRAIRALIIARIE DO MREB IR 6 T3 b PIIBTILFR
D6y, HNL O b ERENAO G »IEE T REMR S S
olle TORY, T—2zua—nEREROT Vo8T7 2D
HRELLTHEFONTVT,

Anti—
cross brake roll

Anti-—
clinping roll

Fig.1. Schematic view of skin pass mill.
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(b) Frequency analysis.

Fig.2. Vibration of work roll chock at upper driving
side.
(Vertical direction, Rolling speed ; 700mpm)
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(a) Before modification for dynamic balance of spindle.
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(b) After modification for dynamic balance of spindle.

Fig.3. Vibration of work roll chock at bottom driv-
ing side.
(Horizontal direction,
Speed ; 500mpm)
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(b) Rolling speed;700mpm.

Fig.4. Frequency analysis for the vibration of strip
surface.
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Fig.5. Relation between work roll diameter and
offset.
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Fig.6. Displacement of strip surface {(Rolling speed ;
700mpm).
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Fig.7. Alignment of tension leveler roll.

Table 1. Calculated value of characteristic fre-
quencies for each part (120mpm).

fr fi fo fb fz

Bridle roll 11 157 128 108 —

Tension leveler Radial | 16.0 135.8 104.1 1179 —

work roll Thrust | 16.0 775 O50.4 716 —
Pinion stand 1.1 135 106 7.8 O54.0

Reduction Entry side 2.8 0582 050.9 O48 280
gear Middle 39 O43.2 327 274 2769
Delivery side 2.8 302 229 186 2772
Unit(Hz)

fr : rotation frequency

fi : frequency of the contact between one point of inner race
and a rolling element

frequency of the contact between one point of outer race
and a rolling element

rotation frequency of rolling element

contact frequency of gear

fo:
fb :
fz :

Of(mark) : Frequency (40~67Hz) corresponding with chatter
mark pitch (30~50mm)

29

Velocity (cm/sec.)

WHEER G D F v X = — 2 O L x5

[RETE "B o chBe EOSTF "3'iRRER! 1880

g 8-es
b3
= 54.25 Hz
o
N
Z
©
=2
2 ° b b o
® FREGUENCY [Hz) 10

40 Hz f&—>{ 67 Hz

(a) Upper work roll (Controlled extension ratio).

, POBE "o , 1AM G°8TF 'S'RRER: 185

w]

39.75 Hz 60 Hz

[:] FREQUEHCY [Hz] 100

40 Hz l&————>{ 67 Hz

(b) Upper work roll (Controlled tensile force).
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Fig.8. Frequency analysis for the vibration of ten-
sion leveler.
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Fig.9. Generation process of chatter mark in tension
leveler.
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(b) Lower the Entry deflector
roll is lowered by 25mm.

(a) Entry deflector roll
is lowered by 20mm.

Fig.10. Comparison of displacement of strip surface.
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