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Approximate Transfer Function of Dead Time (Continued).

Heiji YOTSUYA
Hideo MATSUDA

The transfer function of dead time is as is well known given by exponential function. when
this exists in automatic control system, the theoretical treatment becomes very difficult. Therefore,
this is expanded in rational series function and cut off by several terms. In this paper, - the
behaviors of these approximate transfer functions are verified theoretically and experimentally
(using electronic analog computer). )

1. #&
HBHIER O ZHEEROGERH FOS) WA L 51
F(S)=¢-sL=¢-S (0

(7e#2 L. L= o285/, S=sL) TH bbb I 50, ROV TEEBEA & T h 5 L1
BRI TH B, F2 T hw Taylor FENCER L.

i}

1
F(S= —S=i—= 3 s 2)
S=e es +S+§,+3,+§,+§?+ ------ (
21 h, BROEROEECI- - AEEK T FORELUF BALEL 50 Fibb, 1/(1+5)
£ 1YGE, 1/Q+S+SY/2) & QUL FOM B EF Bo T h HOELURERMIZ LT
DRAWEEER TORFTOFERILT TCEIUARFTHERLES 13458 1, 2B TRETRTH Z)o L7
25>y SELE RIS T ORI A R % B0

2. ELURERBHOBECE

BEMEERA BB A T v TR AT & LT Mz e B 0@8EEE0EHALEE, /27 =
VIZ LD FOEH AR KD B
@ 1 ®aMEEBK

Fi(®=115 &
CHIIEE D 1 RELNEBEROGERNTH 5o CHICHM ATy 7H MMz 5L, B eo(®) X
eo(t)=L~- 1[1 S° é ]=1—e—t (4)

Lithe H—1@) o hEx7F2VIC Lo TRDIEHTH %o
G 2 ELUEZEIH



40

*gl”-s—z (5)
+S4+

F, (S):
1 2

ZHOBEILE eo(t) 1

eo(t)=L—1[

e s )

Z Auiz Laplace ZE#aDLNF;

1 _ 1 1 b
S{(S+a>z+32}]—a2+62 B/me t sin (Bt ¢)

$=tan-1(B/(—a)]

Lo

ZEA LT eo(t) &3RD D,

eo (D= [1—1/5 e-tsin<t+ %)] (6)

K—1M) 3o h® 7 FaviRX-TRDLERTH 5o
i) 3 kAL ERIS

1
F; ()= (7
’ 1+S+ S; + Sg

BEIEE eo(t) ZRD %o

1 1
eo()=L-1 [z . L
o [1+S+ S ]

2 7%

=L~1{7 ﬁ . .1__]
(S+1.596) {(ST0.702)* +3.2664} =S

L e o o 4.4 {
=1-0.933¢-1.6:t—() . 852¢ 07tsm(1.8t+»f180 7r> 8)

H—1©@ Xoh%7+aviRX o TRDLEHTH 5o
Gv) 4 R E R

1
F, (&= S S8 S (9)
1+S+ 5t 5
Z DBEIGE eo(®) 1T
eo(t)=L‘1[ 5 1 S3 gL . 1 ]
T
1+5+ 2 5 T o
=L—1[ 24 _1_]
(S743.465+3.783)(S*+0.545+6.3486) S
=L—1[ 24 _1_]
{(S+1.73)2+0.7901} {(S+0.27>%*+6.2757F} S
_ _ . 149
=1+0.4857e0.27 sin( 2.5051¢ + 5 7)

—1.7197¢-1.73¢ Sin(O 8880t + 4_63__77r>

180 10



41
M—1@ coh® 7 a2V hRbEREYTT,
(V) 5 REME EBIM

Fs (O)= Sz 33 Sz S5 (10
2 "6 T2r T2

ERDOBRIEE eo(t) 1%

1 1
eo()=L-1 5 s .
R o L

| 120 L]
(S+2.1806) (S* +3.35+5.5874) (5*—0.48065+9.8506) ~

S
1 120 L)
(5+2.1806){(S+1.65)%+2.8649}(5—0.2403)2+9,7929} S

= 4.4
= 2.1806t 1.65t, _
1— {1 1161e—2.1806t 41 3776e~ sm(l 6926t + 180 n)

~0.248¢0.2409tsin( 3. 1294t + 113(')8 n)} 12

SIhEx T FaVICEAATHEEE RO THICDONRK—1() TH %,

3. ® & ’
WEBRBIBERDOARY 7 HH—2D X 5ICED S, Pp ik W 1k :tw AVIEANR
0,

TAEE (%), TdixRhER (), Tridiz EYFef (S, rop--—=

Ts (3747 X (S) TH %o *
1 YRGBT B 4 WOEUMERRIM £ TRV Th b % 5 55 5 o o 5 & b § 7
EroT, FRER Op, Td, Tr, Ts &5 EnTE | wswin’ " fase
ho F—1IXChE EEDLDTH S, o5 ”" ’ 1
BN TELNED 1L, T EVEEREATE 50 2l 6 3 "y 0 2 4- 6 S\]’O
£ N DAL B 5% SN hE e | GIRI | s bt
WX Do F—1TIE, T EIVBHICKEOCTREAEESEC o
PEAODHH 2 Lrvbhbe L L, BREFHICOVTRR eyt

BnELleoteh bl o T, T LL LIZESh e 1T

. K—1 77 2vVick 5 UEEE
RE LRBRISRIDE LT TH BB, 7 1 hEEHON T
WA RGE RS, —FRLERR W E W2 B,

BHIKRENEL e T, SUOAMMEEBBIC B &, 10X bbnbERh, FARERIEE
L, BELZEIN-1 © ODXO5CHRHELTLEY) DL BRALERIIOR, TR, 8RDOKZ
SELMEEBISUC LT A 2 & 2% Routh BT X - T #E
dbh

F—1

1 ow|2 w|s w4 ®
frEmE o (%) o 43 | 14|26
o B Td ES]] 0.7 1.01 1.11 1.14
ST B DR Tr [53\ 22 | 15 ]1.1 0.8

% OE B R Ts [s]‘ 3| 2.1 | 3.3 | 8.4

KM—2 FEBERO ANy 7




42

Too DLEDZ Epb, UHEFRIOEERBEEYQXOBRBER F TL - A UEERBKTH LT
B, ATELETRLEELTWAED, S5EELL ERBEWTRAREREBETHHANDHDTHE
LT AU S,

X [

(1) J.G.Truxal : Automatic Feedback Control System Synthesis, McGraw-Hill (1955), New York.
(2) W, #AHE : AgE 13, 57 (BRBFB7E)

(BAN374£10 331 H ZA4)



