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Introduction 

The goal of illis lal~orat,ory is t l ~ e  rnoclel o1)tainerl rlesign of a posit,ion <:ontrol loop usir~g t,lle rr~at,l~err~atical 
for t,lle servorr~ecl~ar~isrr~ in la11 1.4. \Ieas~~rerr~ents are rrlarle in t l ~ e  to verify res~llts calc~~late(i  1al)oratorj~ in 
t,l1e preltLl). 

Equipment 

For illis lal], yo^^ will neecl to pick 1111 the follo~vir~g desk: sever1 UKC cal~les, 3iterr~s frorr~ t l ~ e  eq~~iprnent 
UNC T-connect,ors. and a 2 lrF capacitor. 

Measurements 

Configure t,lle servo-rnechanisrn as sllorvr~ t~elom (rernernt~er t l ~ e  flywheel). Set the cornpensator srvitclles to 
t,lle "flat?' sett,ir~gs and dial in the gain rrahles t,llat you calc~llat,e(l. Not,e illat the cornpensator gain <:ontrol 
dial has an imaginary rlecirr~al point after the first, digit,. '4 -\]cot setting of .'S42" rvo111cl t1111s corresponrl to a 
<:ornpensator gain of '.5.12". 
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1. Drive the syst,ern i n p ~ ~ t  \%-it,ha s y i r m f :  v~nor'of voltage and rrleasure t l ~ e  11eak oversl~oot arlrl tirrle to first 
peak of t l ~ e  o ~ t , p ~ ~ tshaft posit,ion. Find the val~les of < and d,,,illat <:orrespon(l to yollr rneas~lrernents. 
Cornpare your experimental arlrl calcl~laterl T~~L~IIPS.  

2. Drive t,lle syst,ern rr i t l~  a. sriir' v~nor' of volt,age and fir111 t,lle peak rr~ag~~it , l~( le  of the closecl loop response 
and the freq~lency at  \%-hich this peak o<:cllrs. Find t l ~ e  r~t~111es t,llat <:orrespon(i to your of < and w, 

rneas~~rernents.Cornpare yollr experimental and ~ : a l ~ : ~ ~ l a t e ( i  
val~les. 

3. Drive the systerrl wit11 a trili~~,yiev~nor'of volt,age and rrleasure the stearly state error to a rarnp i n p ~ ~ t .  
Korrnalize your error rrleasllrerrlerlt t,o that m11i~:h rno~ll(i l)e ol~tainerl frorr~ a ur~i t  rarnp. It may t ~ e  
helpfill t,o use t l ~ e  '.Channel hlatl? filrlct,ior~of t,lle oscillos<:ope to ft~cilitate illis rneasurernent. 

1.  Use M.ATL.4B to plot the errnr ~ ~ S I I O I I S P  i11put i11t0 the ~r~ndelle(i due to a ra r~q)  syst,errI. HOWrloes t l ~ e  
tirrle corlstar~t of t l ~ e  error (iectxy relat,e t,o t,lle pt%rt%rrleters nf the syst,e~rlY 
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Place a. 2 /IF capacitor a<:ross the '.CipiLd'' t , e r ~ r ~ i ~ ~ a l s  Lead" se<:tiorl nf the contrnl 110x nf the '.Ta<:hn~r~eter 
a1111 rnove t,lle cal~le provirlirlg: tlle tachornetri<: feerll~ack to your rrlirlor loop s ~ ~ r r ~ r r ~ i r ~ g  amplifier frorrl the 8, 
<:onnect,or to the "8, m/lea~l" <:onrlector. Tile rrlirlor loop is 11orv cor~fig~~recl wit,h accrleratiorl fee(1l)ack. 

1. Repeat the >LIIOVPrrleasIlrerrleIlts 011 the 11ewly cn~~figllre(i syst,e~rl. 

2. 	Use M;\TL.iB t,n plot, the error respor~se (iile tn a. rarrq) i11put irlt,o t,lle 1110de1e(i syst,errl (~vi th  the 
ac<:eleration fee(1l)ack.) How rloes t,lle tirrle corlstarlt of the errnr decay relate to the pararrlet,ers nf the 
svstern? 

Write Up 

Tlle writ,e 1111 for this la11 sl~ol~lrl  l)e prepare(i in tlle sarrle spirit as last meek's: short, sirnple. arlrl ir~forrr~al. 

Useful Formulae 
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