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Dynamic Analysis of Spindle System with Magnetic Coupling( 1)
S. K. Kim", S.J. Lee’, J. M. Lee"™

ABSTRACT

In this study, the transverse and the torsional vibration analyses of a precision dynarmic drive
system with the magnetic coupling are accomplished. The force of the magnetic coupling is regarded
as an equivalent transverse stiffness, which has a nonlinearity as & function of the gap and the
eccentricity between a driver and a follower. Such an equivalent stiffness is calculated by and
determined by the physical law and the calculated equivalent stiffness is modelled as the truss
element. The form of the torque function transmitted through the magnetic coupling is a sinusoidal and
such an equivalent angular stiffness, which represents the torque between a driver and a follower, is
modelled as a nonlinear spring. The main spindle connected to a follower is assumed to a ﬁ'gid body.
And then finally we have the nonlinear partial differential equation with respect to the angular
displacements. Through the procedure mentioned above, we accomplish the results of the torsional
vibration analysis in a spindle system with the magnetic coupling.
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Table 1 Natural frequency of a dynamic
drive system with magnetic coupling

(gap=3mm)
No, of Natural Frequency (Hz)
Mode CD X0F CD &F | CD 100F
1 522.0 4580 4290
2 545.0 476.0 446.0
3 661.0 657.0 656.0
4 789.0 783.0 786.0
5 014.0 915.0 913.0
6 917.0 916.0 914.0
7 970.0 1158.0 1190.0
8 993.0 1179.0 1212.0
9 2130.0 2084.0 2058.0
10 2131.0 2085.0 2060.0
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Table 2 Isolation of vibration in a dynamic

drive system with magnetic coupling

Type of M.C.
Exciting Gap | CD 100F | CD &F | CD 50F
Freg.(rpm)

500 3mm 0.083 0.0809 | 0.0677
amm 0.0802 0.078 0.0576

1000 3mm 0.0798 | 0.0783 | 0.0664
5mm 0.0769 | 00752 | 0.0962

1500 3mm 0.0815 | 00792 | 0.0654
bmm 0.0789 | 00762 | 0.0558
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