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Fig. 1 Principle of slicing process in wire saw machine
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Fig. 2 Monitoring system configuration for wire tension control with

force and torque sensors

Table 1 Specification of wire tension monitoring system

System component Specification

Control unit

Motion controller

AC servo motor & driver
Force sensor

Torque sensor

A/D, D/A, Motion, DIO etc. (NI PXI-1050)
4 Axes, 16 bit, 20 MHz encoder (NI-7354)
10 A (MADD1205), 50 W (MSMD5AZS1S)
< 100 kN, > 40 kHz (Kistler)

50 N'm, £5 mV/V (Kistler)
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Fig. 3 Wire tension monitoring & control program with LabView
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Table 2 Dancer angle variation according to force
Force (N) 15 20 25 30 35
Dancer angle (°) 8 12 21 26 30
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Fig. 4 Comparison of exprimental curve and linear curve fitting for
dancer angles
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Fig. 5 Comparison of force signal and dancer angle variation
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Fig. 6 Relationship between dancer angle and torque
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Fig. 7 Wire tension variation by dancer angle control according to force
and torque
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