$EHUFsE A A16d A6z (1999 64)

Journal of the Korean Society of Precision Engineering, Vol. 16, No. 6,

June 1999.

CIw e E o8

Hofo

o|7|sl

2t CIF SA| PID H| OjA|AH 2

£ =¥

, AEH

Control Gain Tuning of a Simultaneous Multi-Axis PID Control System
by Taguchi Method

Kiha Lee*, Jongwon Kim*

ABSTRACT

This paper presents a control gain tuning scheme for multi-axis PID control systems by Taguchi method. As an
experimental set-up, a parallel mechanism machine tool has been selected. This machine has eight servodrives and each
servodrive has four control gains, respectively. Therefore, total 32 control gains have to be tuned. Through a series of
design of experiments, an optimal and robust set of PID control gains is tuned. The index of the sum of position error
and velocity error is reduced to 61.4% after the experimental gain tuning regardless of the feedrate variation.
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Fig. 1 Parallel Mechanism Machine Tool: Eclipse
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Fig. 7 Position and velocity errors of servomotor M; according to the level of feedrates with the control gains
selected at stage 1
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Stage Control Factors
Levels
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3 L2 1% 3 1000 1200
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Fig. 10 Test-path of the spindle for the final control
gain tuning

n
[=]
o

1001 fH , fM

Position error (pulse)
(=)

-1001
-200 g v v v v
0 50 100 150 200 250 300
Time (50ms)

(a) Position error
Fig. 11

Fig. 103} 22 FE28 FTF Edo] 23Y o,
MR RE M9 fxeate}t £= 9 A+ Fig. 11 3%
Al Aojo]EL A 1 HA AP A 437 o5
ZAoE HAAE golth

Table 5+ ARREE M9 $Y MEREH M,
Mo A 224 A8 Al 1A o] FZ A (stage
DI A 22 o] EFH(stage 2)91 A AFEE Aojo]
& RAFEY Al 14 )5S A 194 A
He] Al 47 o]EFAF LR AAHE Ao5E £
o zste] AojolE5& 2F o} Al 23 o5
ZANME Al 13 )5EZRAAA HAHE Aol
58 Z7|gte 2 3o, npHuto g Aojo]5& v
A=A gt

Fig. 12+ A 294 489 A 23 o5&

200

100

-1001

Velocity error (pulse/50ms)
(=]

-200 T T T T v
0 50 100 150 200 250 300

Time (50ms)

(b) Velocity error

Position and velocity errors of the servomotor M; for the path in Fig. 10 according to the level of feedrates

with the initial control gains presented in Table 5
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Fig. 12 Position and velocity errors of the servomotor M; for the path in Fig. 10 according to the level of feedrates

with the control gains selected at the stage 2
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