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Fig. 1 Online monitoring system rolling mill coupled

vibration
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Fig. 2 Adaptive frequency filtering flow chart based on

R E

short-time Fourier transform
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Fig. 3 Work roll vibration acceleration waveform and its

(25~27s)

contour spectrum (25~27 s)
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Fig. 4 Screw down hydraulic cylinder pressure oscilla-

tion waveform and its contour spectrum
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Fig. 5 Servo valve current waveform and its contour
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Tab.1 Discrete wavelet scale corresponding to the maximum

coefficient of the normalized frequency ( X 107%)
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Fig. 6 Work roll vibration acceleration waveform and its

contour spectrum (12~15 s)

Shy TG b A RS R I 22 B SRR G sione s
s/ Lthrval i g O B AR A, IE 4 i 18] 4y

T, =i/f, 12)

Horpok R PRI R AR B s R S ARG @ S

I W AEL s L 2Ry SRR FE 5 thrval S PR B 1A .

Oy i T 1 i o KA S B 5 e 2 BR AN
ek o 7 E N ) L B 12, 863 ~ 14, 863 s I [a] BE 4y
BT - 28 A 38 I A5 3508 % S 4R 3l i R R i 7
(7R . W TRIREMMAEN 43.5 Hz, H— 1Ak
HUSHR f=0.085, ANFE 1 B H IR H AL 6
EATES R M7 (DR, M6 ZMNES
i S A2 4 W] LA E S N SR IR S A AR & T (o) B
6 JZAAE T S AL R, WS ARk )5 5 KR (E
(9 1/6 AE A B 4 1R L, SR R BE A R AR 2 1) 5 A
SRR BE 59 AN A5 0 B . 18 &R B R 4R B R
0.312 5 s, ILi} 43. 5 Hz (4 45 3 T 4 3% 5%, B 0 4K
J5 0.507 5 s(12.863-+0. 312 5—12. 668) 4 sh JF 1f
Js o i Sl A RS G B 20 R 1 Bl R R A o 4
ABFE] 0.5 s dEH 4208 . IR 2 28 9K i o B 42 47
B UEW] T A A 2l )8 R S UL K AR T IR LS

GEITIEE 8
~ 20
@ 10} ST IR BE B 12.8 3}5
|
& of b «'MMMW
S 10 L L L L
12.5 13.0 13.5/ 14.0 14.5 15.0
t/s
(a) FRBY LB T
(a) Acceleration waveforms
o2
:% 0f -t ﬂ\‘ﬂ g ‘ “‘\‘\5“\“‘
; ~ |

12.5 13.0 13.5 14.0 145 15.0
t/s
(b) SR T E 5 I3 HiZ
(b) 6th layer detail signal

7 | -
g 0.2f | W,
g f '
S

~ )
"

12.5 13 13.5 14 14.5 15
t/s

(c) R TR 5 HISE
(c) Stransform of 6th layer detail signal

7 56 255 R IRIUR K S AL
Fig. 7 Vibration {requency of S transform in the 6th

layer detail signal

) il Xt 22 B PR FLHLEL SR AR Bl s JEE L R
‘I@Eﬁﬂﬁﬁ%ﬂﬂﬁ&ﬂ%%ﬁj\*ﬁai’JtHﬂT?FHI‘]E’J%ﬁ
R PAFIURF AL » R ELAAF FE AL S IR B B

2) HE TS I 0 LS A O A I 0
B XRS5 R AE 9 32 50, W7 RUAE 8 B R A 4R Bl

i 5‘1ﬁ IS o



1 VAR A JET S AR i Y T AL ALRE 5 PR SRR AE SR TR 119

3) KRB UM EA S A8 # i 7 ik M ) SR T
SLHLIR BT 46 I s 9 i (] 5 A S8 il S s 1y
MM & . IERA T ALPLBCA B 38 B F il R4
BT SRS KA .

2 % X )

(1] Emgss, sl B, 25, CSP ALHLHILR 5 R IR & 0F 5T

LI ¥R 3l i 5 32 W, 2008, 28 (4) - 377-381.
Yan Xiaogiang, Shi Can,Cao Xi.et al. Research on CSP
rolling mill coupling of torsional vibration and vertical
vibration[ ] ]. Journal of Vibration, Measurement &
Diagnosis, 2008,28(4) :377-381. (in Chinese)

(2] . 270m, e rE. W ELULAL 3 R g4k 2 ik 5 45
il SRmg (1], PR30 L 52 W, 2013,33(1) :99-105.
Yang Xu, Li Jiangyun, Tong Chaonan. Cold rolling mill
drive system vibration test and control strategy[]].
Journal of Vibration, Measurement & Diagnosis,2013,
33(1):99-105. (in Chinese)

[3] Eugenio B,Luca L. Numerical and experimental analy-
sis of the dynamic effects in compact cluster mills for
cold rolling[ J]. Journal of Materials Processing Tech-
nology,2009,209(5) :2436-2445.

[4] Mashayekhi M, Torabian N, Poursina M. Continuum
damage mechanics analysis of strip tearing in a tandem
cold rolling process[ J]. Simulation Modeling Practice
and Theory,2011,19(2):612-625.

[5] Yan Xiaoqgiang, Sun Zhihui, Chen Wei. Vibration con-
trol in thin slab hot strip mills[J]. Iron Making and
Steelmaking,2011,38(4) :309-313.

(6] Flbes. %4l FTSR LR 3N 05 a5 [T]. TR
#,2012,29(2) :230-234.

Yan Xiaogiang. Vibration simulation study of FTSR
rolling mill [J]. Journal of Engineering Mechanics,
2012,29(2) :230-234. (in Chinese)

(7] SREET . m o Hn . AR FY I . 55, R T /N AR e i FL AL IR 30
FS R AR BE S LT ). R30S i, 2007, 26 (5): 71-
74.

Zhang Jianyu, Gao Lixin, Cui Lingli, et al. Study on
noise reduction technology of vibration signals of roll-
ing mills based on wavelet transformation[ ] ]. Journal
of Vibration and Shock, 2007, 26 (5):71-74. (in Chi-

nese)

[8]

(9]

[10]

[11]

[12]

P 53 /N - L2 R T S IR AE B FL LR 3
ST 4% 3h K 512 7, 2011,31(5) :642-648.
Zang Yong, Fan Xiaobin, Wang Huigang. Vibration a-
nalysis of rolling mill based on signal-frequency charac-
teristics[ ] ]. Journal of Vibration, Measurement & Di-
agnosis,2011,31(5) :642-648. (in Chinese)

KPR IR WA L S BTN B RUNE SR 19
FUBLER IR J7 vk [T 1. 3 st B 4 R 2% 2 4, 2013, 35
(8):1064-1071.

Mi Kaifu, Zhang Jie,Cao Jianguo. et al. Vibration iden-
tification technology of tandem cold rolling mills based
on wavelet and fractal analysis[J |. Journal of Universi-
ty of School and Technology Beijing, 2013, 35 (8):
1064-1071. (in Chinese)

v INE RS Boig . 2k T S AR 46 i 18145 10 Zk Ao Dl 5
R LT TSP R 5 R . 2018, 49 (19) : 158-
161.

Yang Tao,Sun Guoxia, Duan Xiuman. Research of im-
age edge detection based on S-transform[]]. Computer
Engineering and Applications,2013,49(19).:158-161.
(in Chinese)

AT, 2 B T S0 S AR He 1 IR R B I A A AT
[J]. Mizs %4 ,2008,29(4) :1013-1019.

Zhen Li,Peng Zhenming. Local time-frequency analysis
of images based on generalized S-transform[]]. Acta
Aeronauticaet Astronautica Sinica, 2008,29(4):1013-
1019. (in Chinese)

B Se 5 B ZE Bk SO 55 BT IR /N S A8 e i1y
VR Sl b AR R AR BRI LT . Wi VL R 22 . 240
2010,44(11) :2088-2092.

Yang Xianyong, Zhou Xiaojun, Zhang Wenbin, et al.
Rolling bearing fault feature extraction based on mor-
phological wavel et and S-transform [ J]. Journal of
Zhejiang University: Engineering Science, 2010, 44
(11):2088-2092. (in Chinese)

FE—EEE N R E. . 1986 4E 3 A
AL MR A, EEBR T N &
ITRATELRG I SRR . B KL Re-
search on harmonic response of hydrau-
lic screwdown system on modern hot
rolling mill ) ({ Advanced Materials Re-
search)2012, Vol. 572) %5 3¢,
E-mail:lqgh_hunan@163. com



120 & .0 X 5 2 W %536 &




