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Introduction 

The ~ I I I I I O S Pnf illis lat) is t,n i~tilize t,lle i~~r%therr~ati~:al 	 t,n design a1r10de1 ot)t,airled fnr t,lle se rvo-~r~e~: l~r%r~i~n~ 
posit,ion corltrol loop. l i111 will need a copy of all the rrlotor ~~ararneters cleterrninecl in La11 I d .  Be 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 yo^^ go ir~to lal). 

Pre-Lab Calculations 

Consider t,lle follorrir~g ta<:horr~rtric fee(1l)ack position corltrol loop: 

comp. compensator motor 	 gears 

Gz . -0.4.4/P'-	 0, 

tachometer 

First cor~sirler the scenario in \%-hich H,,,,,, (s)  is just a <:onstant. 

1. Let GI and Gz l ~ ec:or~st,ar~t 	 pints and explain how illis fee(it)a<:k s<:herne lets you grxi~ls. Draw rnnt 1(>(:11s 

inrle~~en~lentlyset t l ~ e  r~a t~ l ra l 
freqllency and darnping ratio. (Hint: cor~sirler <:losing t,lle rrlirlor (inner) 
loop arlrl setting its gain first,. and tller~ <:losing the rr~ajor ( n ~ ~ t e r )  its gain. Draw a10011 and r~r~rying 

cn11111e of rnot 1nc11s plots tllr%t S~IOTV110m vr~rying Ga affects the root loclls plots for GI .  


2. 	Calclllate t l ~ e  val~les of GI and Gz sll<:h tllat d,,,= 28 anti < = 0.5 ratl/sec fnr the closet1 10011 syste111 
Kote that tllese vr~111es are sirrlilar to the ~~erfnrr~lr%rlce ol~taine(iin last rreek's lat). 

3. 	Calclllate t l ~ e  steady stat,e error of this syst,ern to a. ur~it ramp i n p ~ ~ t , ,  

Now cor~sirler using a. freq~lency rlepen~lent net,work in t,lle rr~irlor loop feerll~ack path (H,,,i,,,). S1lc11 a 
net,work is caller1 " a<:celerat,ion fee(it)a<:k if its t,rarlsfer fim<:tion is of t l ~ e  folio\%-ing forrn: 

For t,l~is 1at)oratory. clloose 7 = 0.2 sec. 

4. Draw root locus plots and explain llorv illis syst,ern lets yo^^ inrle~~en~lentlyset < and d,,. (Hint: you 
rrlaji \%-ant t,o use t~lock rliagrarr~ rnanipl~lations t,o sirnplify the rr~irlor loop to 1111it,y fee(1l)ack.) 

5. 	Using t,lle val~les for GI and G? illat yo11 (:r%l<:~~lr%te(i < and d,,for t,l~is systern. ~ I Ipart 2, ~:al~:l~late 

Sirnplify t l ~ e  prot)lrrr~ l~aserl 11pon t,lle root loc~ls (iiagrarns. 
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6. Calculate t l ~ e  steady stat,e error of this syst,ern to  a. 11r1it rarnp. 

7. Use a Ki(:h~ls Chart i r ~  M.iTL.iB to  find -\I,, and < for illis systern 

Useful Formulae 
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