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Speed synchronization control of multi-wire saw
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Abstract: The overall structure of the multi-wire saw is introduced and its working principle is explained. To deal
with the fluctuation problem of wire tension, a multi-axis synchronization control strategy is put forward based on the
speed error on the adjacent axis. In this strategy, the supply/collect spool motor and main motor are considered the control
objects. By defining the tracking error and the synchronization error for the multi-axis system, and introducing the speed
error on the adjacent axis, we design a torque control scheme based on the dynamic equations of the motor to make the
speed error and its derivative tend to zero, thus realizing the multi-axis synchronization. The convergence and the stability
of the algorithm are proved by using the Lyapunov function. Simulations and experiments show that this strategy provides
not only the high synchronization precision, good stability and high convergence rate, but also the high control precision

and small fluctuation range of tension.
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Fig. 1 Overall structure of multi-wire saw
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Fig. 3 Simulation results

4.2 524 (Experiments)
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5 %58 (Conclusion)
1) $RH 73T AT AR i 158 5% 7 1 22 Al [ 20 2 )

Jiik, € SCHEHER R s AR W] T R WS
AEE N, P I HEms A DRE P vy s REUE PEG S i
ST LR, 1y FLaK g P RS B v s BN A

2) ASGERFXS B Hn = 3R FEH], Sebn
XTI Hn > 30— e DL FRREE H, 2k
HHUECH 8, R TERe A B FE%;

3) ASCHIEFUSCR [ FE AT AN ] T-95 4, Bl
SELZBNFE I Tk, B —E S M.

2% L Hk(References):

(1] & 3, ARG T Bl o sk AR AR 1 [ 2042 . 42 06 BELig b5
1, 2009, 26(5): 573 - 577.

(GUAN Limin, LIN Jian. Synchronization control of sheet feeding
machine of shaft-less drives[J]. Control Theory & Applications, 2009,
26(5): 573 - 571.)

[2] VALENZUELA M A, ROBERT D L. Electronic line-shafting control
for paper machine drives[J]. IEEE Transactions on Industry Applica-
tions, 2001, 37(1): 158 — 163.

[31 &, b AR, ZAfBE. 56 FLMIH o fif RS 20T 8 w2 ok 4
TILT. 405 Yk, 2005, 20(8): 883 — 887.

(FU Jian, YANG Weidong, LI Boqun. LMIs based H.. decoupling
method and the looper height and tension control[J]. Control and De-
cision, 2005, 20(8): 883 — 887.)

[4] AR, XS, PR, 4. P RUHLAR SRR 3R S22 45 X
RSP, I L FL TR, 2008, 28(36): 98 — 102
(LIU Guohai, LIU Pingyuan, SHEN Yue, et al. Neural network gen-
eralized inverse decoupling control of two-motor variable frequency
speed-regulating system([J]. Proceedings of the CSEE, 2008, 28(36):
98 - 102.)

[5] K ST, WREY, A, 2 e UNTINLEORE [F) A2 2R G0 10 19 3 i o)
oSBT, 4 LS 5, 2008, 25(6): 1007 — 1010, 1015,
(ZHANG Yibing, DAI Yuxing, TANG Rui. Adaptive inverse control
and implement for multi-wire saw speed synchronization system[J].
Control Theory & Applications, 2008, 25(6): 1007 — 1010, 1015.)

[6] fif<irfa, SR, {7k S, 4. FEF 1AL A0 A0 1 5K I ORI i 0] 420
FRIE 5N, 2009, 26(3): 243 - 248.

(HE Jinbao, GUO Shuai, HE Yongyi, et al. A fuzzy tension-controller
based on genetic algorithm[J]. Control Theory & Applications, 2009,
26(3): 243 - 248.)

(7] #ASEE, UIEI SR UL T (R 7E 2 s 1 e o 4 BRER P2 ). 42

HIHE 5N H, 2009, 26(3): 337 - 341.

(HU Hui, LIU Guorong. On-line adaptive robust neural network

tracking control for robot manipulators[J]. Control Theory & Appli-

cations, 2009, 26(3): 337 —341.)

AT, S0 DA B UK 22 S50 ) S F ALK AR A 1 3 I 45

PEAS SR 11D, v [ UL T RS2 4R, 2008, 28(12): 129 — 133,

(ZHAO Ximei, GUO Qingding. Zero phase adaptive robust cross

coupling control for nc machine multiple linked servo motor[J]. Pro-

ceedings of the CSEE, 2008, 28(12): 129 — 133.)

[91 KHALIL H. Nonlinear Systems[M]. Englewood Cliffs, American.
NIJ: Prentice-Hall, 1996.

(= ORI

¥k (1979—), U5, VR, WELwEITAE, HRTEIT T o  fE
Pl g8 shiibl. Bfefs 5 A, E-mail: jiangjin007 @ 163.com;

WA (1956—), Y3, Hdz, WA 0, Hursse s m b8y
AR GE BT BV 5 I | A 0 286 08 A H e BN L B R Bk
%7 Bk, E-mail: daiyx @hnu.cn;

WA (1981—), I3, W@ SR, HAave o s ) o B &
Zive it ELiS 5 N H, E-mail: kegao@goma.cn;

BB (1978—), I, Wi -LAToTAE, HArHToT s o EE R
e £45 B4k, E-mail: Sqpengl @sina.com.

[8

—_



