
MASSACHUSETTS INSTITUTE OF TECHNOLOGYDepartment of Electrical Engineering and Computer Science6.302 Feedback SystemsSpring Term 2008 Issued : February 22, 2008Prelab 1B Due : Thursday, February 28, 2008IntroductionThe purpose of this lab is to use the mathematical model obtained for the servomechanism to design avelocity control loop. You will need a copy of all the motor parameters determined in Lab 1A. Be sure toinclude the inertia of the 
ywheel in all of your calculations. Measurements will be made next week to verifycalculated results. This prelab must be done before you go into lab.Pre-Lab CalculationsConsider the following velocity control loop:
input

tach

motorpower ampcompensatorPSfrag replacements Gc �2 V/V Vm _�(s)Vm(s) _�Ktach_�m1. For a proportional control compensator (i.e. Gc is a constant gain), write an expression for the closedloop transfer function and calculate the value of Gc required to yield a closed loop dominant modewith a time constant of 35 ms. Neglect the electrical time constant, and don't forget the 
ywheel!2. How does the compensator gain a�ect the closed loop time constant?3. Calculate the steady state error of the above system when driven with a unit step input. What is theDC closed loop gain of the system?4. A proportional plus integral (P+I) compensator has the following form:Gc(s) = G�s+ 1�sCalculate the steady state error to a unit step input and sketch the response of _�.
input

tach

motorpower ampcompensatorPSfrag replacements Gc �0:4 A/V Im _�(s)Im(s) _�Ktach_�m 1



5. Now consider driving the motor with the power ampli�er in the current drive (�0:4 A/V) setting. Fora proportional gain compensator, write an expression for the closed loop transfer function and calculatethe value of Gc required for a dominant-mode time constant of 35 ms.6. Calculate the steady state error of this system when driven with a unit step input and sketch the unitstep response of _�. What is the DC closed loop gain of the system?Useful Formulae !d = !np1� �2Po = 1 + exp ���p1� �2!tp = �!d = �!np1� �2Mp = 12�p1� �2!p = !np1� 2�2
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