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Vibration Compensation due to Spindle Unbalance using An Electro Magnetic Exciter

I 8. An{Mechafronics Eng. Dept. K-JIST), 5. M, Kim{Mechatronics Eng. Dept, K-JIST),
S. K. Les(Mechatronics Eng. Dept, K-JIST)

ABSTRACT

When the spindle is rotated for machining the workpiece, the vibration is generated due to the spindle unbalance, This
vibration alfects surface finish, dimensional accuracy, tool life, and spindle bearings, To compensate this effect of the spindle

unbalance, the spindle sysitem using an EME(electromagnetic exciter) is proposed in this paper. Tn the proposed spindle

sysiem, the vibration due to the spindie unbalance is monitored using vibration sensors and is compensated by

electromagnetic attractive forces generated in the EME which ave excited by anti-direction forces corresponded with the

measured unbalance, Firstly, the spindle system usmg an EME and control gystem are constructed to compensate the effect of

spindle unbalance in this paper. And then the system is modeled by sond graph to analyze the system, Finally, a controller for

vibration compensation due to spindle unbalance is designed and 1s implemented in real experimental system. As a result,

experimental results show this proposed spindle system is very elfective to compensate the spindle unbalance.
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vibration compensation{ % 5 5 /), EME(electro magnetic exciter) (A 2}7] 7} 71), spindle unbalance(F3
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T%able ! Specification of EME magnet

Paramefer Value
Innér diameter 461 mm
Ouigr diameter $160 mm
Core thickness 30 mm
Core material SE14C
. Lamination thickness 0.5 mm
Air pap 0.5mm
L No of turns 320 tums
Pole face area 350 mm®
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Magnetic coil thickness | $0.9 mm
Coil resistance | 3150
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Fig. 4 Schematic diagram of the spindle bearing
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Fig. 5 Schematic diagram of an EME
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