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The accuracy simulation technology of linear motion system is introduced in this paper. Motion
errors and positioning errors are simulated using informations on the design parameters of
elements of linear motion system. 5 Degree-of-freedom motion error analysis algorithm utilizing
the transfer function method and positioning error analysis algorithm which are main frame of
accuracy simulation are introduced. Simulated motion errors are compared with experimental
results for verifying the effectiveness. Then, using the proposed algorithms, simulation is
performed to investigate the effects of ballscrew and linear motor on the motion errors. Finally,
the influence of feedback sensor position on the positioning error is also discussed.
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Fig. 1 Error components of linear motion system
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Table 1 Factors influencing on the accuracy

component| element |Factors

Machinig error

(straightness, squareness)

Assembly error

Motion (parallelism, squareness)
error Machining error (Concentricity)

ballscrew |Assembly error

(misalignment)

guide rail

linearmotor |Cogging moment

Friction/ heat generation
Unbalance of carrying weight
Abbe’s offset by motion error
Friction/heat generation
ballscrew |Pitch error, backlash
Arrangement of support bearing

bearing

error Accuracy
encoder |Assembly error

Abbe’s offset by Jocation
Friction, accuracy grade and
backlash of rack & pinion

Torsional stiffness of coupling

others

(a) Influence of feed table

(b) Influence of rail
Fig. 2 Influence of form errors of rail and feed table on
motion error
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Fig. 10 Flow chart of accuracy simulation process using the transfer function method
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