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Introduction 

The pllrpose of this la11 is to use t l ~ e  rr~atllerr~at,ical t,o design arrlorlel ol~tainerl for t l ~ e  servorr~ecl~ar~isrr~ 
posit,ion cor~trol loop. You will need a. 1:011j7 of the rrlot,or ~~ararneters  in La11 1.4. rleterrr~ir~erl I3e sure to 
irlcl~lrle the ir~ertia of t l ~ e  fly\%-heelin all of your calci~lat,ions. kleasl~rernents will t)e made next, meek to verify 
<:alcl~laterlres~llts. This prelal) must l ~ erlorle l~efore !.(XI go i r~to lal). 

Pre-Lab Calculations 

1. Cor~sirler t,lle follorrir~g position <:ontrol loop: 

compensator power amp motor 

input G,: 

For a proportional corltrol <:ornpensat,or (i.e. G,: is a. corlstar~t gain) wit11 a gair~ of 8.0, cal<:~llatet l ~ e  
val~les of < and w, for the c:lose(i loop systern. 

2. Korr consicler using a "proportional p111s ~lerivative," or "P+D." controller. Using t,lle "leacl'; setting 
on t,lle corltrol t ~ o x  gives a ~ O I I I I I ~ I I S ~ ~ ( > ~nf t l ~ e  f~llnmir~gforrn: 

Fir111 t l ~ e  capacitor vt~111e t,o place the <:ornpensat,or zero at  a freqllencjr of d,,,(7 = C .90.9kSl)req~~ire( i  

Use the clnsest sta~l(iard capacitor vahle (i.e. 0.1l1F, 0.221rF. 0.33/1F, 0.471rF. I l rF,  . . .). 

Calclllate t l ~ e  vt~111esof < t~rlddl, f ~ rt,lle atlove corr~pensaterl loop. 


Calclllate t l ~ e  steady stat,e error of the >LIIOVPsysterr~ rnller~ driven \%-it,h a 1111it rarr~p input,. 


3. Draw root-locus (liagrarr~s for parts 1 & 
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