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Synchronization Control of Sheet Feeding Machine of Shaft-less Drives
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Abstract: Feeding machine of shaft-less drives need to be strictly synchronization between the driving shafts. The
conventional PID control is difficult to meet the demands of high-performance speed regulating system in operation. Based
on the traditional sliding mode algorithms, the controller was designed using the dynamical-integral sliding mode control to
achieve the synchronization between the speed and phase position of driving shafts in paper feeding machine. The results of
experiment base on the constructed setup show that the presented dynamical-integral sliding mode controller is an effective
way to multi-motor synchronous drives system, and meet the requirements of response time and control accuracy to the
system.
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Fig. 1 Structure of the control system
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Fig. 2 The three-loop cascade structure of the simultaneous

control between axises and embossing roller
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strategy)

3.1 3 JE [ 2P % il 3K W& (Speed synchronization
control strategy)
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3.2 4 & [F) 2P 5 ) 5K W& (Location synchronization
control strategy)
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Fig. 3 Simplified structure of position loop
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4  S£56 4 F.(Experimental simulation)
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Fig. 4 (a) Speed response of feed shaft start-up; (b) Speed

response of combing shaft start-up
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Fig. 5 The speed mutation response curve and error output

curve of feed shaft
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Fig. 6 The speed mutation response curve and error output

curve of combing shaft
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A SCAR i JC B gk ARG ACH LIV [R) P 3 K,
B AR T AR S5 R P 5 | N AR L i R 4, A

o3 (R SR B EUEW] TR ik RE U] R I 55 B
I, IFRE 45 8 MR R S5 H) AR A FLR 22 e 4 )
FEO. 1V F 2 Y, BAT R IR RS AN S M

£ % 3Lk ( References):

(1]

[2]

[3]

[4]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

WA, BURENRINLR R 5 858 M. Jbae: 4022 Tk it 2003.
(PAN lie. Principle and structure of the modern printing press[M].
Beijing: Chemical Industry Press, 2003.)

M.ANIBAL VALENZUELA, ROBERT D LORENZ. Electronic line-
shafting control for paper machine drives[J]. IEEE Transactions on
Industry Applications, 2001, 37(1): 158 — 163.

M.ANIBAL VALENZUELA, ROBERT D LORENZ. Startup and
commissioning procedures for electronically line-shafted paper ma-
chine drives[J]. IEEE Transactions on Industry Applications, 2002,
38(4): 966 —973.

PEREZ-PINAL F, CALDERON G, ARAUJO I. Relative coupling
strategy[J]. Proceedings of IEEE International Electric Machines and
Drives Conference, 2003, 2: 1162 — 1166.

PEREZ-PINAL F. Improvement of the electronic line-shafting[J].
PESC Record - IEEE Annual Power Electronics Specialists Confer-
ence, 2004, 5: 3260 — 3265.

FRANCISCO J.P, CIRO N, RICARDO A. A novel speed control ap-
proach in parallel-connected induction motor by using a single in-
verter and electronic virtual line-shafting[J]. PESC Record - IEEE
Annual Power Electronics Specialists Conference, 2005: 1339 —
1345.

SR, 5K E L. ENBINLEC A TE AL SR BIT S SRR [T]. 1S Tl
KEEEAR. 2007, 21(6): 61 - 63.

(HUANG Gang, ZHANG Changfan. Research on digital shaftless
drive technology in printing press[J]. Journal of Hunan University
of Technology, 2007, 21(6): 61 — 63.)

R, TC AL S EORTE ENBIHL B R HIBT D], B R AR K2,
2006.

(LI Feng. The research of shaft-less driving technology applied in
printing machine[D]. Jinan: Shandong University, 2006.)

PUIGERE, 22 U TPt 2 i A W0 00 245 1) 7K ik ) 20 P R B
I FBAL S B 244. 2007, 11(5): 456 — 461.

(ZHU Xiaohui, LI Yinghui. Vector control for PMSM based on dis-
turbance SMO[J]. Electric Machines and Control, 2007, 11(5): 456
—461.)

KR, P0VE B T A SRR R MG R ISR SRR (], 42
HIELIE 5 R L. 2007, 24(3): 407 - 418.

(LIU Jinkun, SUN Fuchun. Research and development on theory and
algorithms of sliding mode control[J]. Control Theory and Applica-
tions, 2007, 24(3): 407 — 418.)

e, BRI L, AR T AU 25 PR TG A% I A B ) 2 FLML
REERIRGN]. B LR REHHAR. 2006, 252): 1 -3, 51.

(WU Chunhua, CHEN Guocheng, SUN Chengbo. Sliding mode ob-
server for sensorless vector control of PMSM[J]. Advanced Technol-
ogy of Electrical Engineering and Energy, 2006, 25(2): 1 -3, 51.)
AREA, KA, NISLH. 29 BAUE ) R G R R e 5 VY
WIS R REHTHAR. 2002, 9(4): 87 - 89.

(LIU Fucai, ZHANG Xuelian, LIU Liwei. Synchronous control the-
ory and practical study of multi-motor synchronous driving sys-
tem[J]. Control Engineering of China, 2002, 9(4): 87 — 89.)

Ve A

=L

(1968—), 55, BBz, 42k, H Ak a7 ) A pL s g

il BB TAE, TR AR T EA TR R IRI0ORG, HL
F13 KK 10 5, E-mail: glm@hdu.edu.cn;

&

(1983—), 55, B, WEFU5 1Ry B ER 5t -2 1, B-mail:

linjian1001 @hotmail.com.



