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Automatic PID Tuning Considering Motor Maximum Input and Power
Consumption for Servo Control Systems

Geng LI and Haruhisa KAWASAKI*®
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This paper presents a new practical automatic PID tuning method considering motor maximum
input and power consumption for servo control systems. The PID gains for a basic one-mass-rigid
system may be adjusted by a skillful operator and resultant closed loop characteristics are evaluated
beforehand. When the load conditions are changed, system identification is carried out and an
automatic tuning of the PID gains and a computation of the motion time are executed such that the
maximum input is kept in the permissible range and the motor consumption is kept nearly constant.
If the loaded system is modeled as a two-mass-resonant system, a state observer is constructed and
load side position and velocity feedback gains are set to the neighborhood of the zero points
generated by PID compensator. The simulation and experiments for a positioning system with AC
servo motor are presented to show the effectiveness of the proposed method. .
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Fig. 1 Positioning servo system
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Fig,2 Control block of rigid system
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Table 1 Rigid system parameters
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Fig. 3 Responses of rigid system
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Fig, 4 Control block of resonant system
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- Fig. 5 Responses of resonant system at & =1.0
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Fig 13 Responses of rigid system

BIERATRTROEEESYS A & —BESH 3 FIETR D
ol BHMOBMETRIENTES L5z, REE
L, BFAAL —TIEZEES al-e*)sin(or)
(k00 1 TEE, 0 <o<a,,) & LTZ. (DL+6C) AR
DEZDREANEGE L FD L & OFEDOH HHI% X
101289, 22T, a=24k=21,=0 TH 5. 11
(2, REIC L D RDIARERTRD 7 A %R
B, Measred i3578E 51K, 5 4 RTRIE LI-RER,
Modified IFERTAL L 7= EF MR LT, (EERKT
DTA > EBEARER L —B S-SR, Frequency
analyzer | 3RBEIRNTHE CEREE S % 3.5 HOfR
A —FLTRIE LR THE. UTFTRZDLS 2
Modified DFERIZE & SNTH A LV F8AE LTV 5.

Table2 The values of mean square torque and voltage
Rigid system Resonant system
D D#2C D+#C D D+2C D+6C
114 118 116 107 106 105
113 137 126 121 108 131
841 852 833 793 795 791
945 106 92 125 101 134
Note: %, : Computation value of mean square input
7, - Computation value of mean square torque
u, : Experiment value of mean square input
7, - Experiment value of mean square torque
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Fig, 14 Frequency characteristics of resonant system
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