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Design of Linear, Exponential and Bell Type Discrete Filters for
Acceleration and Deceleration of Servo Motors

Dong-Soo Shin*

, Sung-Chong Chung**

ABSTRACT

This paper proposes the effective method of the software based motion control by using linear, exponen-

tial and bell type discrete filters for acceleration and deceleration of servo motors. Recursive filters are

designed in discrete time domain which can reduce computation time and vibration of motors due to load
disturbance. Also it deals with the method which decides the time constants of filters when a machine tool

is driven at rapid. cutting and jog feedrate.
experiments.

Validity of the proposed method is verified by corner cutting
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Fig. 6  Experimental results in rapid feedrate (Linear type).
(a) Feedrate : 30 m/min, and x = y = z = 40 msec.
(b) Feedrate : 30 m/min, and x = y = z = 55 msec.
(c) Feedrate : 30 m/min, and x =y = z = 70 msec.
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Fig. 7 Experimental results in rapid feedrate (Bell type).
(a) Feedrate : 30 m/min, x = y = 20 msec, and z = 45 msec.
(b) Feedrate : 30 m/min, x = y = 25 msec, and z = 65 msec.
(c) Feedrate : 30 m/min, x = y = 35 msec, and z = 85 msec.
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Fig. 8 Experimental results in cutting feedrate (Linear type).
(a) Feedrate : 1 m/min, x = y = 10 msec, and z = 20 msec.
(b) Feedrate : 1 m/min, x = y = 20 msec, and z = 30 msec.
(c) Feedrate : 1 m/min, x = y = 30 msec, and z = 40 msec.|
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(a) Feedrate : 1 m/min, x = y = 10 msec, and z = 20 msec.
(b) Feedrate : 1 m/min, x = y = 20 msec, and z = 30 msec.
(c) Feedrate : 1 m/min, x = y = 30 msec, and z = 40 msec.
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Fig. 10 Experimental results in jog feedrate (Linear type).

(a) Feedrate : 0,75 m/min, x = y = 25 msec, and z = 20 msec.
(b) Feedrate : 0.75 m/min, x = y = 50 msec, and z = 40 msec.
(¢) Feedrate : 0.75 m/min, x = y = 70 msec, and z = 60 msec.
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I7ig. 11 Experimental results in jog feedrate (Exponential
type).

(a) Feedrate : 0.75 m/min, x = y = 25 msec, and z = 20 msec.

(b) Feedrate : 0.75 m/min, x =y = 50 msec, and z = 40 msec.

‘c¢) Feedrate : 0,75 m/min, x = y = 70 msec, and z = 60 msec.
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Fig. 12 Machining errors in corner cut.
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X =y =z = 30 msec.
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