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Synchronization control of sheet feeding machine of shaft-less drives

GUAN Li-ming"2, LIN Jian?
(1. School of Electronic Engineering, Xidian University, Xi’an Shaanxi 710071, China;
2. School of Printing, Hangzhou Dianzi University, Hangzhou Zhejiang 310018, China)

Abstract: Sheet-feeding machine with shaft-less drives needs a strict synchronization between the driving shafts. The
conventional PID control is difficult to meet the requirements of the high-performance speed-regulating system in opera-
tion. Based on the traditional sliding-mode algorithms, we design a controller using the dynamical-integral sliding-mode
control to achieve the synchronization between the speed and phase position of driving shafts in the sheet-feeding machine.
The experimental results from the constructed setup show that the presented dynamical-integral sliding-mode controller is
effective to the multi-motor synchronous drives system, and meets the requirements of response time and control accuracy
of the system.
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Fig. 1 Structure of the control system

Al g T BV B 0 ) 2 5 A, 2SR AT e
I LA B ) = 3h R G i, &2
7. O N IS BRI R A0, AR 0 B R A 0,0 A
P % S B 8 S wrr, + Awp, Ry T REFR 1) 45 58 f1 T
J&, Herhwy, i EEER AN s EIR (5 M8, Aw;, N
RE I 5 o 9 RSB S B AR RE. R T 3 N B
Tl L vt P 3 P2 1 o 2, [ 20 2l 4 SR L AT PR
(RIPERE. b L JRPA R P A8 T A L A R AR L mT
SEVE R IPTE ], A AN ZFEA.

R /ERE /IR
ZIRIR

R EAY I HTT

B2 55 s ER 1 [R) D P i) =3k B 4

Fig.2 The three-loop cascade structure of the simultaneous control between axises and embossing roller
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Fig. 3 Simplified structure of position loop
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Fig. 4(a) Speed response of feed shaft start-up
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