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The Cause of Vibration at Finishing Stands in a Hot Strip Mill
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ABSTRACT

Chatter vibration of a rolling machine in steel plants has a significant effect on thickness quality of

the products. The cause and mechanism of the mill chattering is addressed through measurement of

vibration and dynamic torque. An FFT system and an FM telemetry system are employed to collect

data at several locations of possible damages. The results reveal the followings as sources of the mill

vibration. The first is defects in roller bearings of a work roll chock. The second is instability of an oil

film bearing in a backup roll chock, which has been investigated with a theoretical model describing

the phenomenon. Dynamic torque is not the direct cause of mill vibration but rather influenced by the

vibration. Appropriate treatment methods are suggested to address each of the above sources.
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Fig. 1 Schematic diagram of gear and bearing elements in the rolling mill
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Fig. 3 Representative data measured during rolling
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Table 1 Vibration frequency that can be occurred in gears and bearings of the rolling mill

Item Applied location N;?r:f;t()f :;sjj:fy Comment
Spindle Roll side 43 43N x k N : Rolling Speed
Pinion Stand side 47 47N® X k (rev./sec)
Gear Pinion Stand 22 22N® x k k=12 -
Main Roll side 90 90N® x k
Reducer Motor side 30 30N® x k
Work Roll Chock 46 x 4 216N,  244N°,  81N®
Pinion Top Roll side
] Bottom Roll side 58 26.0N®,  32.0N®,  4.7N9
Bearing Stand Bottom Motor side (29x2)
Top Motor side 72(36%2) 33.0NY, 39.0N°, 59N«
Main Spindle side 74(37x2) 33.7N®,  40.3N®,  50N®
Reducer Motor side 58(29x2) 26.0N,  31.0N®,  4.7N¢

a) Gearmesh frequency
b) Roller pass frequency defected on outer race
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¢) Roller pass frequency defected on inner race
d) Roller spin frequency
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