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Abstract

The velocity feedback is after used in the feedback control systems to compensate the hunting
of the system which occurs when the gain of the system is increased to reduce the irrogular
off-set caused by the non-linear elements such backlash, deadzone, etc.

The aim of this thesis is to examine the influence of the velocity feedback on the control
characteristic and to propose a method of determining the optimal parameters of the P controller
and the velocity feedback compensator.

In this study, the controlled object is assumed to be the servomotor with the dead time which
is so small that the dead time element can be approximated by the first order delay system and
the integral square error (I.S.E.) is adopted as the criterion for the optimality.

Finally, to make sure the validity of the proposed method the investigation of the response
experiments by means of the analog computer and examination of the optimal system by the
frequency response method showed good results.
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Table 1-2. Values of the optimal parameters, I.S.E. and Mp for various system.

. K - 2
T, ry Cy C (=roknkL) kv J Mp
1 2. 277 3.228 1.143
5 1.320 1.471 1.128
10 1. 004 1. 054 1.118
10° 0.407 0. 367 1. 044
0.1 0. 097 10.1
108 0.199 0.150 1. 263
10¢ 0.131 0. 081 3.237
108 0.102 0. 053 31.171
10® 0.099 0. 050 308. 874
! —_
1 2. 717 3.478 1. 100
5 1.725 1.687 1. 039
i 10 1.401 1.263 1. 002
) 10° 0.790 0. 562 1. 679
10 0.5 0.476 10.5
| 10 0.578 0.341 0.474
10¢ 0.508 0. 270 14. 728
108 0.479 0. 241 146. 908
108 0.777 0.238 390. 433
l
1 3.226 3.771 1. 056
5 2.192 1.938 1. 023
10 1. 858 1.503 1.173
10° 1.231 0.786 2. 875
1.0 0.909 10.1
108 1.013 0.559 8.720
104 0.942 0.488 27. 428
108 0.912 0. 458 271. 219
108 0.909 0.454 669. 562

¥, ¥4 S oz yrd

C(s) _ aS-?
R(s) = 1+bS'+dSt+aS?

A71A, R(S)/(A+bS'+dS™*+aS7¥) =P(s)ek Fodd
P(s) =R(s) —bS™'P(s) —dS™*P(s) —aS™*P(s)
C(s)=aS73P(s)
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Fig.6 The connection diagram of the analog simulation system

Table 2. Values of parameters used in the experiments

K
T,,, I‘L (:kpkmk[,) \ kV a b d
1 0.140 10 11 11. 397
0.1 5 0. 360 50 11 27.998
10 0.323 100 11 42. 257
1 0. 558 2 3 3.116
0.5 5 0. 681 10 3 8.811
1.0
10 0.621 20 3 14.413
1 0.914 1 2 1.914
5 - 0.800 5 2 5. 000**
1.0 5 0.932 5 2 5. 662
5 1. 000 5 2 6. 000**
10 0.847 10 2 9.472

* Table 2914 ky 8] k-2 Tn, 1, K7F Fo55 o K32l KAA FHET by o RiffEo] =
** o] WY kv g2 Ryl BEEECT 3 B W F Aol B Y,

v EEES SR
Fig.6 9 HREES FIMstY oz 1itEME EEEBT A5 Fie.79 @~ 2o},
ola, ANEMES 1V, MEMRES 1V/cm, Recorder ¢] Speed & 250 mm/min 2 F#&stg] v},
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