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A Study on the Effects of Motion Errors for
Acceleration/ Deceleration Types
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D. S. Shin, K. N. Kwak (Hwacheon Machine Tools Co., Ltd), S. C. Chung (Hanyang Univ.)

ABSTRACT

This paper proposes a study on the effects of motion errors for acceleration/ deceleration tvpes. The
proposed motion errors are consisted of two errors @ onc due to transient response of servomechanism
and the other due to gain mismatching of positioning servo motor. They are derived from using laplace
transformation for the block diagram of gencral purpose feed drive system. In order to minimize them.
the paper proposes second order polynomial regression model by using orthogonal arrav method which
describes one of experimental methodolgies. The validity and recliability of the study was verified on a
vertical machining center equipped with FANUC OMC through a series of experiments and analvses,
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Table 1. Factors and their levels.

facto 1 1 2 2 4
Feedrate.(A) 1000 (A1) | 1500 (A2) | 2000 (A3) | 2500 (A4)
(mm/min)
Radius (B) 50 (B1) 100 (B2) | 150 (B3) | 200 (B4
(mm)
Inertia ratio 30 (CD) 50 (C2) 70 (C3) 90 (C4)
©) (%)
Time const. 15 (D) 25 (D2) 35 (D3) 45 (D4)
(D) (msec)
Gain (F) 1 30000 (F1) | 33000 (F2) | 36000 (F3) | 39000 (F4)J
(msec)
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Table 2. Table of orthogonal arrays ( L,g4°).
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3 A [ m ca_ | w2l oam
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Fig. 5 Schematic diagram for experiments.
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Fig. 6 Geometric errors for circular interpolation
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