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A Damping Compensation Method for Suppressing Vibration in a Transient
State in a Turret Servo System of a Machine Tools with Low Inertia
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In general, rotor inertia has an inversely proportional relationship with proportional gain and bandwidth in a turret speed
control system of machine tools; thus, this system has a disadvantage, such as weak disturbance caused by a decrease in
the damping ratio and an increase in bandwidth due to low rotor inertia. This paper proposes a damping compensator that is
resistance to disturbances in order to improve the above problems. The proposed damping compensator reduces the
residual vibration induced in the transient state by using a digital high-pass filter. The experimental results showed that the
overshoot was reduced by about 5.5% in the speed response and by about 20% in the torque response in the no-load
condition. Under the load condition of 4.8 N.m, the torque response showed that the undershoot was reduced by about 26%.

Manuscript received: January 26, 2023 / Revised: March 5, 2023 / Accepted: March 7, 2023

ke AL QlTh. 43 AP O] FAlQl AuEE Al FopollAl=
NOMENCLATURE RESNE 75E Al AEel a7Hel ue 31 7
®,,, = Angular Velocity ¥ sYo| &3l 2D FAlof o]FolA = FARE 7]
T, = Electric Torque S7do] o] Fofx|aL Q.
7, = Load Torque ol FRZIAIE olF= 7144 H%‘S:O] F3}; =o] 714
J,, = Rotor Inertia Fxo el Ahiroez FHoks A S 71A A "ot st
¢, = Permanent Magnetic H, A7 A Y As 35 AR (Turret Lathe o5} gaEl)o]
DSp = Digital Signal Processor =288 7= AR RELE 709 A& o5 Fo] 47
BAEeE o] Fal qlrt.
o] Q18] Fig 13} o] 17] W7 ol4le] A wejol 5o 2
1. N2 = A7) Sl AR U wole AAE sk glod, 3
Apo] AeFo] Fraxsto] A RE Q] 3%} w0l FolEA Hrtk
2| ARAAI] ol whet thag ARAE AIAIE AabEA o] SRR B4 9 A7) whE TS A Zh

Copyright © The Korean Society for Precision Engineering
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.7736/JKSPE.023.012&domain=http://jkspe.kspe.or.kr/&uri_scheme=http:&cm_version=v1.5

426/ June 2023

o

ZHLUSSSX| M40H M6z

Fig. 1 The hollow shaft of turret servo motor
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Fig. 2 The block-diagram of speed controller with sampler and
zero-order holder
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Fig. 3 Frequency response for @,,/®,,
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Fig. 4 Frequency response for @,,/T;
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Fig. 5 Vibratory torque detection
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Fig. 7 Structure of turret servo system for simulation
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Fig. 15 Speed and torque response at no load
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