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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 irregular
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.



M = o] HIEET A vl =

Rkl BHRE B

2 % 8t 9

W E el /'L iy N?f" L
T.. u} AR r§et’ LS
Ty Lo} ted o] m_‘i‘,l “sec] €,
ky 1 U\ ol o2k FE TS &y LAY
ko E HRU-EHE I R S N 5 SR It L
ky i WL i 5
Gois) hllJl ‘UJ fu € UENATCE e () HM e
Gy et MR a R
G ) PRERIET J Y 4
Gle) s By i M,
FEO- I wy ST o8 frad sec
Ris) CPERAfC je{;’{q‘i,}\ ",“) GM : Tl]’? ,‘}n
Cisy gl i ' PM  : (THISH
=
1. & &
SRR | RTEN R ES U)o i AR AR BN (LU [ R RS e 2/ L BT R I A S IR R Al
‘ VCUREI T A DS e BEOl A R TR 5
TR R ST el v Ee] i e 4] o] M R9-¥] rvomotor) 8] ¥ o)) 4] (backlas o =
] dedpEhde haditell s A HIE QL FAl nCofl-set) 7k e Aol B 2 pr] (servomotor) Az 2 iR

1 v) chunting)e] glel ok

kiR S

HrmA e o % RRRE ) S

o] tasel 97 af el 6l (hunting) £ b sk wl e CEor has T
el o el el Al AThte] pifife]r ale A = [ i P B Tach-

oeenerator: o Mileko g

PSR

Jjito. s
AV EEATSHIS SR
o T
=54 = \ﬂ; fis

)

sk ghvk R ohv

jeked A e

e
EASHER

i

teny
0

;‘ A

e H
PR Pk My ahel eI

o1 Ao} B HATRA e

GGl A R 2 A SRR Ee] Higs 3 ok
o B} (el Lol Fel Mk ot

S 4l LR el PR A Sl S
FE TR Fi ) o] el

ARl R

2 fanalog) (JITEEIED ey s o)

filfaled

TR



350 HERE A KBk RNE E5E

2. BRK BB

2.1 SERE ¥ HERY
—Hie 2 BERMEEKE 45 2 EENERKS LSR8 Fig.1 3 o) 79 4+ Ao
A HEAA T HERR G.(9) 24 BIEERE FElFse AdnEes, &

km 'e—l‘s
GlS) =g gy T 1

o slelA] Lo &3 #ste] BIEE#eLSE TiT5 = EUEAR 4 g& 4 $d #Hile #2
Siac

~3

— kka
C:() = SATTS) T+T.95)

2, ket EEFB Ta:AolrnzEe] BER
=R}, Fig. 1ol A s HOIHIEE (P Hl4Es) ol =
G (S) = hp rereerernres ettt (3)
o, Ryt WEOIRE

BERMEDR s ROEHEEA
G’ (s) =kV’S ....................................................................................... (4)
w}, Ry [E1EE3ERE B E # (Tachogenerator) o) EBL

2k gt
Error Cis)
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Table 1-1. Values of the optimal parameters, 1.S.E. and Mp for various system

BEWEARE KB W Bo

T, T, C, c, P iy } j My
1 —0.503 0.472 1.113
5 0. 050 0.225 1.064
0 0. 091 0.166 1.031
0t 0. 085 0. 070 1.372
0.1 0.1 0. 050 0.2
10° 0.063 0. 039 3. 646
10¢ 0. 054 0.029 11. 221
108 0. 050 0.025 111. 806
100 0. 050 0.025 790. 829
1 0.140 1.094 1.122
5 0. 360 0.514 1.084
10 0.323 0.377 1.056
102 0.186 0.150 1.173
1.0 0.091 1.1
10° 0.123 0.079 2. 875
10¢ 0.101 0. 056 8.720
108 0. 092 0. 047 86. 684
10° 0.091 0. 046 523. 077
1.0
1 0. 558 1.391 1.057
5 0. 681 0.714 1.022
10 0. 621 0. 554 1.169
10° 0. 446 0. 289 2. 856
0-5 0.333 o 10° 0.371 0. 205 8. 659
104 0. 345 0.179 27.234
10° 0. 334 0.168 272.182
10° 0.333 0.167 378.962
32 WMEXR
7t %E 9 ik

[EXAFEBEE = Hitachi 505E Analog Computer (Hitachi Electronics LTD., Co.)% FiAi3t4 t}.
RO NA HERMS HARMKEEEEE d-&3 Zo] R Fenz,

C(s)

a

R(G) ~ S'+bS'+dS+a

&, a=K/TwTs, b=TutT1/TuTs, d=1+K-ky/TpTy
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Table 1 2. Values of the optimai parameters, LSO 1L and Mp for various systen.

r.olor ¢ C i /Aliimkg= i | ; Ay

% ! 2 077 3. 298 { i
: 5 130 1.471 118
» 10 1,004 1.054 1 1ie
. o . 10 0.407 0. 267 1044
| 1 0.199 0.150 1. 263
? 10¢ 0.131 0. 081 3237
i 10° 0.102 0.053 31171
| g 10° 0.099 0. 050 308. 874

| o o
; | 1 2. 717 3.478 1.100
§ * 5 1.725 1.687 1.039
: ; 10 1401 | 1.263 i 1. 002
10 0.5 0.476 10.5 ? o 0790 0562 é -or
j | 10° 0.578 0.341 i 0.474
| ! 10 0.508 0.270 14. 728
: ; L 108 0.479 0.241 | 146.908
' | | e 0.777 0.238 g 390. 433
| 1 3.226 3.771 1.056
5 2.192 1.938 1.023
10 1. 858 1.503 1.173
s > 000 o 10° 1231 0.786 2.875
10° 1.013 0. 559 8.720
i 10¢ 0.942 0.488 27. 428
; 10° 0.912 0.458 271. 219
| | 10° 0. 909 0. 454 669. 962

i 73‘“1 ,xl g \““{ “" (:] ';J?! KAY :” ‘,j ”1’ ’5‘1‘—6-1 —1—1{\4} h:, NE

LE, BT S em
Cls) aS-

R(s) ~ 1+6S " +dS™ +aS~

o 7] b, Ris:/(1+8S P +dS " +aS™) = Plsye} Fox

Py = R{(s) =S '"P{s) —dS™*P{(s) —aS "Pis
Cis)y=aS "Plq)

ERERA TR R SRR

(reb7] §18F 54

& Table. 20 Jipisl Glzkel a4 44
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Fig.6 The connection diagram of the analog simulation system
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Table 2. Values of parameters used in the experiments

—_—
4

K
T. I‘L (=k’knkL) kV a b d
1 0. 140 10 1 11. 397
0.1 5 0.360 50 1 27.998
10 0.323 100 11 42. 257
1 0.558 2 3 3.116
Lo 0.5 5 0. 681 10 3 8. 811
' 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 2014 ky o 3-& Tw, [, K7F T3S o) R(32)e KAA FHE by o FRifHo] =
¥ o) Sl Ry o R-E ey b SR Rk A

v, EEERR R
Fig. 6 & #@ES FHEsY o= 1ilEis EEARBRT A5E Fig.79 @~O 2,
olel, ANEEES 1V, HWHEES 1V/cm, Recorder ¢} Speed & 250 mm/min = gekslg o),

< o F el Bt 3.
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