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Tension Control of Wire-traveling System for Multi-wire Saw

JIANG Jin " DAI Yuxing' GAOKecun' PENG Sigqi'
(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082;

2. College of Information Engineering, Xiangtan University, Xiangtan 411105)

Abstract: With rapid development of integrate circuit and photovoltaic industry, silicon material processing technology is becoming
more and more appreciated. Especially slicing is a key procedure in silicon material processing. Overall structure of wire-traveling
system for multi-wire saw is introduced and its working principle is explained. The kinematics equation of tension control structure
for pay-off system is established. The reasons for tension fluctuation are analyzed, and corresponding solution is proposed. After a
hardware platform of tension control system is built, indirect tension control is carried out through multi-motor synchronization
control. A multi-motor synchronization control method is proposed on the basis of adjacent axis error through definition of tracking
error and synchronization error. The integral sliding mode surface is defined for designing control torque, and multi-motor
synchronization motion is guaranteed, tension fluctuation is reduced and tension stability is ensured. Experimental results show that
the proposed tension control method is very effective. This tension control system has the merits of small tension fluctuation range,
high-precision control and convenient adjustment.
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