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Fig. 1 Shape of chatter marks on

surface of steel strip
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Fig. 2 Thickness variation of steel strip in

rolling direction
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Fig. 3 Micromorphology of steel strip surface
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Fig. 4 Power spectrum of vertical vibration

of upper working roll
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Fig. 5 Power spectrum of vertical vibration

of lower working roll
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Fig. 6 Power spectrum of vertical vibration

of lower backing roll
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Fig.7 Power spectrum of vertical vibration of stand
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Fig.8 Power spectrum of vertical vibration

of piston rod
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Fig. 9 Power spectrum of vertical vibration

of upper backing roll

g ol 1.(600, 5.5078) 2.(812, 4.036)
& 1
T s 2
&
7] i "
0 200 400 600 800 1000
Frequency/Hz

10 TARREE PR3

Fig. 10 Harmonic vibration of working roll
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Fig. 11 Waterfall picture of random vibration

of working roll
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Table 1 Natural frequencies of temper mill (Hz)

Mode number 1 2 3 4 5
Frequency 33.4  48.1 72.1 88.5 117.8

Mode number 6 7 8 9 10
Frequency ~ 149.6 204.5 232.3 247.9  330.3

Mode number 11 12 13 14 15

Frequency 376.1 415.8 448.5 471.4 513.3

Mode number 16 17 18 19 20
Frequency 552.1 592.4 658.6 722.6 764.6

Mode number 21 22 23 24 25
Frequency 860 909 1038 1072 1159
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17th mode shape of temper mill
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Table 2 Natural frequencies of temper mill

Mode number 1 2 3 4 5 6

131.8 179.3 363.7 446.4 591.6
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Table 3 Natural frequency of temper mill

when the equal stiffness of rolling
interface rednced to 10% (Hz)

Mode

number

2 3 4 5 6

Original 85.9

frequency

131.8 179.3 363.7 446.4 591.6

Changed

frequency

81.9 154.9 168.1 352.1 383.4 505.5

Variation 4.0 -23.1 11.2 1.6 63.0 86.1
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Fig. 13 Relationship between friction and

relative sliding speed
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Influence of connection mode of the

transformer on sub-harmonic
1 —First harmonic, 50Hz;
2 —Sextuple-frequency harmonic under
d/ y 5 condition, 300Hz;
3 —Twelve fold frequency harmonic under
D/ ysor dy condition, 600Hz;
4 —Sextuple-frequency harmonic under

d ¢ condition, 300 Hz
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Industrial experiments and findings on

chatter marks of steel strip

ZHONG Jue', YAN Hongzhi', DUAN Jran', XU Lejiang®, WANG Wemrhai’, CHEN Perling®
1. Metallurgical Mechanism Research Institute,
Central South University of Technology, Changsha 410083, P. R. China;
2. Baoshan Steel Group Corporation, Shanghai 201900, P. R. China

Abstract: Based on experimental researches on chatter marks of steel strip of a temper mill, it was discovered that the chatter marks
is closely related to self-excited vibration of the system. This kind of vibration originates from rolling interface, where partial fluid lu-
brication and viscousslip coexist.

Key words: temper mill; selfexcited vibration; rolling interface
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