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A Passive Reaction Force Compensation Mechanism for a Linear Motor Motion Stage
using an Additional Movable Mass
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Reaction force compensation (RFC) mechanism can relieve the vibration of base system caused
by acceleration and deceleration of mover. In this paper, we propose a new passive RFC
mechanism with a movable additional mass to reduce vibration of the system base as well as
displacement of the magnet track. First, equation of motion for the new passive RFC mechanism
is derived and simulated to tune design parameters such as masses and spring coefficients.
Simulation results show that the vibration of the system base of the stage with the new RFC
mechanism.

Key Words: Linear Motor Motion Stage (M& =& 24 AHO0[X[), Reaction Force Compensation Mechanism (ZH=
24 7|7), Additional Movable Mass (37} 0| & Z &)

715493 F,u transmitted force
Q position vector
a,, acceleration of the mover Xam position of the additional mass
K stiffness matrix X position of the mover
kpy stiffness of the system base Xp position of the system base
ko stiffness of the magnet track Xt position of the magnet track
ki stiffness of the additional mass T force vector
M mass matrix
m,, mass of the additional mass 1. ME
my mass of the system base
m,,  mass of the magnet track 14 A wAdo] Q3 XYRA AE oA
F, thrust force A AZAAN Y FAFREL SR VSR oA
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Fig. 1 Simplified 1 DOF passive RFC mechanism with
the system base
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Table 1 Parameters for a linear motor motion stage with
the RFC mechanism
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Fig. 3 Vibration of the system base with various stiffness
and masses of the existing RFC mechanism
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mechanisms for the motion profile of case 2
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