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Introduction 

The purpose of this lal) is to use t l ~ e  rr~atllerr~at,ical rrlorlel ol~tainerl for t l ~ e  servorr~ecl~ar~isrr~ at,o design 
velo<:it,y corltrol loop. Y ~ I I  mill need a <:opji of all t,l~e rrlotor parameters (iet,errnine(i in La11 1.4. I3e sure to 
irlcl~lrle the ir~ertia of t l ~ e  flywheel in all of your calcnlat,ions. kleasl~rernents will t)e made next, meek to verify 
<:alcl~laterlres~llts. This prelal) must l)e rlorle l~efore yo^^ go ir~to lal). 

Pre-Lab Calculations 

Consider t,lle follorrir~g velo<:it,ji corltrol loop: 

compensator power amp motor 
P'L +)

input 	 G,: -2 Y/J: Km d 

tach 
H,,, 

Icl<h<I ,  

1. For a proport,ional <:ontrol cornpensator (i.e. G,: is a. <:onstant gain), write an expression for t,lle closecl 
loop trarlsfer fim<:tion arlrl calclllate t l ~ e  vr~111e of G, req~~ired rrlo(iet,n yield a (:10se(i 100p (iorrlir~a~~t 
wit11 a tirrle corlstar~t of 3: rns. Keglect the ele(:trical ti~rle ~ O I I S ~ ~ I I ~ ,au(i clon't forget the fly~vheel! 

2. 	Horr rloes t,lle cornpensator gain affect t l ~ e  closecl loop t,irrle (:oIIs~~LII~,'! 

3. 	Calclllate the st,eacly st,ate error of the al~ove systern \%-hen rlriven \%-it,h a. ur~it step input,. JJ-hat is t l ~ e  
DC c:lose(i loop gair~ of t l ~ e  syst,err<! 

4. '4 -\~,roportio~~al 	 has the following forrn: plus ir~tegral (P+I) cornpe~~sator 

Calclllate t l ~ e  steady stat,e error t,o a 1111it step i r ~ p ~ ~ t  t l ~ eau(i sket,cl~ response of H 

compensator power amp motor 

input G,: -0.4 .4/Y 	 d 

tach 
H,,, 

Icl<h<I ,  
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5. 	Korr <:onsi(ier driving t,lx rr~ot,or wit11 the power amplifier in t,lx <:l~rrrnt drive (-0.1 d / V )  sett,ing. For 
a proport,ional gain <:ornpensat,or. writ,e an expression for t l ~ e  closer1 loop trar~sfer filr~ctior~ and <:al<:~~late 
t l ~ evr~111e t , i r~~e  of 35 Ins.of GCreql~ired fnr r%( i o r r ~ i ~ ~ a r ~ t - ~ ~ ~ ~ ( i e<:OIIS~~%II~ 

6. Calcillate t,lx steady state error of t l~ is  systerrl ml~er~  	 ilrlit,rlriven wit11 a. llr~it st,ep inpl~t ar~rl sket,ch t l ~ e  
step ~ ~ S I I O I I S ~  is t l ~ e  of 8. n ~ l ~ a t  DC closecl loop gair~ of t,l~e systern? 

Useful Formulae 
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