BEE7 0y 2 —IC L REImEIER

Hr

23

Py

A

B

BE

L

L

==
Frrl

s

1

(HBAI494E 9 A10H Z3)

Stability Decision of Linear Feedback Control System by Computer Plotter

Masatoshi

SEKIYAMA

Abstract: —In the feedback controlled system which are possible to be expressed by alinear

differential equation, drawing a “gain-phase curve ”by a computer plotter is a very advantageous

means to decide the stability of the system.
The advantages are as follows,
1)
2)
state or an unstable state.
3)
phase margine ”

4)

two curves as in Bode plot.
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We can read from the curve surplus for the stability as “the gain margine

The enormous labour in the calculation with figures is removed.

Even if the curve traces at any passage, it is clear that the system lies in a stable

» or “the

The curve is not expressed by the polar coordinates as in Nyquist diagram, and by
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DIMENSION W(21), GAIN(21), DEG(21)

B E s AR
[ % 1,23, , 21 & 2018

DO 40 I=1 21
W(I)=10%%(0.2%¥FLOATF(21-1))
GAIN(I »=20%¥LOGF(3.33/(W(I)*¥SQRTF((1.+
(0.03%W( 1) )¥%2)%(1:4(0.027¥W( 1) )¥%2))))
40 DEG(I)=180,314159%(-05%3.14159-ATANF
(0.033W( 1) )~ATANF(00273¥W(1)))
SET O
C 0==0.
C6=6.
C8=8.
C180=-180.
SCALE DAT4, C6, C8 (DEG(I) GAIN(I), I=1,
21)
CURVE 0, (DEG(I) GAIN(I), I=1 21)
AXIS 0,C180,C0
X LABEL 41
41 FORMAT( 3HDEG)
Y LABEL 42
42 FORMAT(2H DB)
END
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DIMENSION T(10) W(21),GAIN(10 21) .
DEG( 10 ,21)

P==3.14 159

DO 16 I=1,10

T(JI)=103%( 0.2%FLOATF (22 -1))

GAIN(J [ 1)=20XLOGF( 0.4 W(I)¥%2%SQRTF
(CO01+W( ID)¥%2),/(14W(I)%¥%2) )*¥SQRTF((1-(T
(DRI )¥%2/C(1L-W(I) ¥%2) %% 2+ 02%¥W( 1) )%
*2)))

16 DEG(J, 1)=180,P*-P¥ATANF(103W(I))-ATA
NF(W( 1) )+ATANF(T(J)¥W( 1)) -ATANF (-0.23W( 1)
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SET O

€ 0=0.

C 6==6.

c8=8.

C180=-180.

SCALE DATA,C6,C8 ,((DEG(J 1), GAIN(J, 1),
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DO 40 J=1,10

40 CURVE 0,(DEG(J, 1),GAIN(J 1), I=1,21)
AXIS 0,C180,C0

X=LABEL 100

100 FORMAT (3H DEG)

Y LABEL 101

101 FORMAT( 2H DB) 8. BHEHWoOEEK T EBHIHT 2208
END A Sample of motor speed feedback
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M (K)=10,#¢(0,2%FLOATF (21-K))
GOT(Xyat,/SERTFUE (¥ (1,32¢W(K) on
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40 BEGIK, 11=1¥8./3, Mls%moc<0<;.Ax(xlﬂs(x)ua(xuuuo, i e s e e S e e

LU+ % U i §

€180=.180
SCALE DATA,C6,C8 ((OEGIKs 1), GAINCK 1) 1K= 1,200, 11,4y . e

041t -
41 CyURYE u.(DEG(K.X)NHMK'H.K:],21)
AxiS 0,C180,C0 e - . S——
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S 100 FORMAY ¢ 3HOEG ) - S
Y LABFL 101

END
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The program to draw the gain-phase curve of the system which shorved by Fig. 8.
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