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Proportional Integral Control of DC Motor Speed

The load is a combination of moment of inertia and friction. Motor and load constants:
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Then the transfer function can be written
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‘Comparison of the three types of response for bandwidth expansio := 1

Note rise time markers shown

1.5 T T T T

time (seconds)
— PI control
""" original open loop system
— — standard 2nd order lowpass

1.5 T T T T T

Note the rise time
improvement as 2
increases.

time (seconds)
—— PI control, OMEGA=2
""" PI control, OMEGA=5
— — PI control, OMEGA=10
— - = original open loop system



. E\/'Lr(_ew‘ﬁ‘?l comted elimimates s‘*qq% g\b::‘ﬁ
enoc, }zeePs,% o vershedt oselllatcons Mam.jeakée
and mproves S“M-ea( 4_'4 fes pomse

- @ How cloes T achiene e spovse \
't:«nemr»em'{'? A ¢ Tucreasedohinve UJ[{QOu Ul

- ©: How big s ¥a terease v vz (4)7 A Thats
cohai e ' leele at next

« Recadl Sc.fﬁ"-‘*“‘- bisc b dLQS‘MM« |

— Ko
+ ? m H—s'z‘,T

—

Lonrmars

(e could |
— derive another -Lrou«s-[e.r*-:an\c{-wu HtlS)s\éﬂ)ﬁ\lcs)

e m«/‘% btr }{5 a~¥% “"Wf”t
— W\ul‘-ti;% He ex;s'*'ul:? H,,lsﬁ = N(s)/N‘-(sx
b\-’ 6"’5% )/Ko S "“"""”"‘;9 b;.( /s awef Lu‘ae/*)-

— or vee the e-v\ts‘l-;ﬂj 3V('é) ad Lo



l.S\0

Q

g (t)=1 - exp(——t || coS| ——
ol

.

gl

(fza- 1)-cos<_9__-t) . sin(

©dt J;"o ‘\E"o

T -g-gv(t)=exx)( - 't>-

)

1 d
g t(t)='IZ"o" (g v(t) +1 oag v(t))
g4(t,Q) =—1——- 1-exp 0 1) <2—Q~J£)-cos L-t —( —é)-sin Q 1
Ko «E'T o J;.t o Q ,J;.t o
30 l I ] T T I
25k -
\
o 2! i
N
é s l
N
I S -
b,
51 N 1=
0 0 1 2 3 4 5 6

time (seconds)
— PI control, OMEGA=2
---==- PI control, OMEGA=5
— = PI control, OMEGA=10

Step Response of Terminal Voltatge



res (cu\g,( e 5N

o “The Mst:aws.e J,;N L«;—\?N~M et N\Z‘:
e peak valee

lerumcncd vsttages. We can Lndd

+ST5
Gt(S)' 'é"' ‘\__é-:‘::_ [} Hv(SB
52;[/2-.0-"0 I
C oy asm o fayr A T
S Ke \&) =2, sz +2/%°
f*(O‘*>= y o SG*(S) = _.(})Z . 7. (/T SL—1)
s> 00 Z. > =
q(0+) = {2 Q-
o

That s \/_Q:.Q-'\ Jeimes (c‘\'s L:@j vatice ) ‘af‘uofa alsws
o

?ffadﬂy Hhe [inle codh Pespmse Leve tmprave

. ~To F‘A:‘_" ‘n Pﬂﬂ]xc.*-u}-e)%mgc\) we h

sleads; slaje errsr a—d we CO~
Cocloc, Ton comtrast, signbeat

=t st eror " ?(DPN%J crntret mﬁwhes

\-NL] huje Lgm‘:\of\/o—@{-a@es L e ﬁe;care«t-(
JoPs sg»daﬂuj.

\rmprvue m+ (:*\.



G. & \2

G, ts) .
Aﬁﬁﬁdw Inmw—n:ﬁ y 59. \)z
G (= £ HG) = ;L 'z'=- ,

2
s‘+sﬁ% + 3L

E
NS

s.mge(( notokon
z bs+i ' e s+
G e) = s-(s +-[-2:QS+Q") - 2 . Q(l—')>
s'(s +ﬁ(lq))(5 r & (-]
e =g b lE@a)z

Res, \:G,es) e‘tI - (stcs)e‘tL = A
=0

A st . st
?eié(.*_‘\)i@”me ] = ((‘*“‘ f‘i 6*.\)) GptS) € \

(—__-b (+]) + ) -at/Az _44,&({__

“FO)(- A4
ﬁp(‘k) = %50 + 2 ES’,‘%(‘*D
= | —e'#<cos(%é) L(-Eab)sia(f f)) sMFf ﬁw‘m

50&)544;‘4 Q) H chk‘;\

Gl = | - &% (o) + (B2 =(8)




