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Tab.1 Rolling process parameters of vibration test

Ba4a LM ADE HOE EiE/ KL

MS E/mm E/mm E/mm (meminT) S1/T
3A21 1680 1.76 1.36 350 1721.4
- 3A21 1680 1.77 1.36 750 1781.7
3A21 1680 1.81 1.34 1150 1931.5
5B05 1680 1.75 1.34 350 1881.9
5B05 1680 1.75 1.33 750 1861.5
S\—'—/% 5B05 1680 1.42 1.17 1150 1791.3

El 1 1850 (LML s 2 I = - Ny
Fig.1 Composition diagram of 1850 2 EL 1:)1 *h_‘izj] iljl\l] ﬁt 15 -E'I’- é}*ﬁ-
rolling mill 21 IER&EAESHOMENHE
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. e AU RIS T4 R B R 3 R T R
SRR 5 T A SRR S B I L o 3 W SBL 7
i TR A T4 20 W A 2 Bk A S
gy ) 4 v K A e 200~350 Hz 4 B , 5 K 4R e b Xt
BB % 290 Ha.
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Fig.2 Schematic diagram of vertical vibration measur-

ing points 60
40
20
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(b) V=750 m/minf¥] - %L 5
(b) Medium speed rolling with =750 m/min

0 I(I)O 2(I)O 3(I)0 4(I)0 S(I)O 600
f/Hz
(c) V=1 150 m/minf) B 5L 1
(c) High speed rolling with =1 150 m/min
K4 ZA4THF TR MR SRR

Fig.4 Vibration frequency of working roll under multi-

ple working conditions
K3 PUARFLHLE B4R Sl I A s R 37 4 B Ao
Fig.3 Installation position of sensor for vertical vibra- 22 T1EBEIAZEHMHEIHNZSEREEAFR

tion testing of four-high rolling mill
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K5 FLARAIBLLE TR H 4R 3 4 i
Fig.5 Vertical vibration frequency spectrum of roll and

frame
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Fig.6 Vertical vibration time domain response and frequency

domain response of working roll when V=350 m/min
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Fig.7 Vertical vibration time domain response and frequen-
cy domain response of working roll when V=1 150

m/min
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Fig.8 Vertical vibration of working roll when inlet tension in-
creased by 20%
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Fig.9 Vertical vibration of working roll when inlet tension
decreased by 20 %
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(b) Vibration of upper working roll under lubricant
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Fig.10 Vibration frequency spectrum of upper working roll

under different lubrication conditions



55

EAFEE, 45 1850 PUAR A v SLAL B g 24 Rk S5 WL B WF 5 995

2.3.4 FUH BT RS H Hn

B 5700 1 52 s e B - TEW%#(?L%JLF 2
F 1Ak 5K g B AR 4 P 456 25 ) A TR) I, LA J58 2 b
W FLALIR Bl i 53 B0/ FLAL R S8 A 5 i 6 BH
JERFPEIE N, B kA A IR S o AR AL G AR P X Lt
E AR €SN Wl VAR A L S 4 )
M e LSRR RS 1A AT .

3 HNMHAENRE

31 HAEERSNAHERNKE

P 11 7 29 1850 DU 4R AR5 v AL L 6 o fit |7 i
T 6 H M ERSI SNy E A 1L m, R B
FLEEFI (T 1 S5 R0 1, my A b SRR R 0 45 5K
JitE ,m, i b T AR R ESTE,m, hF TAER

P11 1850 ¥ AL ALTE A & ¢ ] L AL Al
Fig.11 Schematic illustration of the 1850 rolling

mill vertical system model
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Tab.2 Calculated equivalent mass

10° kg
m, m, ny m, ms n
159.8 93.6 9.8 9.8 93.6 56.8
x3 HHHEEUNE
Tab.3 Calculated equivalent stiffness
10 MN/mm
ky k, ky ky ks ks k;

8.91 5.36 8.59 5.13 8.59 6.76 12.66
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Fig.12 Coupling relations of work interface
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Tab.4 Natural frequency of rolling mill system
Hz

/i S Js S g Js
739 2858 3723 5567  624.6 7147

x5 HNARFEMERE

Tab.5 Main modes of rolling mill system

55 1B 5 2B 5 3B 55 4By 55 5B 55 6 B
—0.5689 0.684 5 —1.1523 0.340 0 0.3353 0.3399
—0.943 6 0.6911 0.9150 0.439 2 0.457 0 0.521 2
—0.924 5 1.204 9 0.854 6 —0.513 5 —0.980 5 —0.924 2
—0.818 7 —1.2200 0.469 1 —0.536 5 —0.980 5 0.9211
—0.764 5 —0.103 6 0.437 8 —0.4351 0.5229 0.534 5
—0.546 9 —0.514 8 0.5256 1.3150 0.4311 0.616 8
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Tab.6 Sensitivity of second-order main mode to mass

m, m, my

m, ms my

101.00 —315.40 —233.00 —34.53 39.68 6.28
96.06 —14.98 8.69 8.76 —113.30 —14.36
—346.80 250.10 —2698 —157.10 —7.17 —16.06
—1.689 —1.17 53.60 —130.60 1.66 0.38
—1.254 114.90 —68.62 —1251 2.80 —3.92
—1.677 —108.80 1776 137.00 15.02 —0.53
IESE RGEREE 6 B EIRAA W B o 54, % BB TARSR AR iR 22

HAE AT RAUE 53, BEAE 15 B 2w bR AR SR 4R iR
R/INE 250, g AT R i sl 0k L ) 7 ol 2R T iR
SRS . HI 3R 7 50 6 B 32 4k 78 X ot & 1Y) R B T
Uy F s X R AR SRR R e ALK . R AT
DL o 22 bR SORBR Y B AR 22 0k B 2 6 B 4R

H 2 % Y A0 1 4 AT AT LA R B, SLBL R G A
2By IR A G 3AE MR B AH XN, 345 MR B0 1 A& AR
AR AR 25 D) AH G 100 R G050 6 By FARALN 55 5
A5 A8 Bl A X R, 5 A5 AR Bl 10 77 AR R 1R SR R
YR
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Tab.7 Sensitivity of the sixth order main mode to mass

m, m, my my ms mg
—100.70 141.10 975.00 858.00 —53.83 —7.93
—42.25 —100.60 —43 240 —43 120 —242.20 5.43
105.70 2490.00 646.90 644.20 3 378.00 5.90
—1.12 —2900.00 —635.20 —645.20 —3059.00 —91.00
—1.81 236.60 47 280 47 010 332.10 1.92
1.11 40.01 —647.70 —10 860 —14.33 —7.26
4 & it B I 7 i 28 2 S0 AL A7F 2 1 R 58 8 B0 7 AR R R T

1) 1850 5LHL R G dR sl ryE i ol A PR 3l , L T
VE 58 T H ik 2h #% 0 3 % 290 Hz, ik 3h % 18
250~350 Hz Ml Bt , H ¥R W5 7 TAF 4R 4 4% , S 145 51 A
BIL SR 4 38 A 7 % 0 B 1 3R 3l 02 R 48 28 HAR R Y
LT

2) FL B EE FLAE TR T RS R RIS N EL A
JE A SR 5 i AL ST RS G 0 EE SR LR
GER SN AT R 5 M b o EOR% L ) R R IR B
(BB 5 A 11K T 14 728 b A A5 L ) 2ok R ) R Bl i
FUIEAR R A T RH LA A 5 BE 45 R BSOBR /) | 2R G B 2
by Rk, 8 g kA H AR S FLAE R B O, ALALIR
Bl S RN LML R Gk ) & A A R B .

3) HESTFLHLEE FLR SN H IR SR, 43 by
FLFE A R e B PR A5 R G5 2 B B A R
10145 F B I 03 A5 21 A A% 0 I 30 A% 290 Hz, LX)
N B R TARSR IR 30 7 ) AR R LR SR R AR, 3R

z % X
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