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Short Description

Descripción: this is the lab report about field controlled dc motor atfer applying the PID controller .dedicated to engr...



Description


FIELD CONTROLLED DC MOTOR Description: We can control the dc motor, that is vary its speed by varying the field flux. The method of control is generally used when the motor has to run above its rated speed. To understand the operation of field control suppose that the dc motor running at a constant speed. If the field current is reduced by reducing the voltage across the field coil, the flux density will be reduced. This will reduce the back emf instantaneously and will cause armature current to increase resulting in the motor speed increasing. Consequently the back emf will increase and a new equilibrium will be established at a higher speed. With field control one can achieve as high a speed as five time the rated speed. The armature current, ia, is kept constant and the flux density B is varied by varying if.



TRANFER FUNCTION: T(S)=Ɵ(S)/Vf(S)=Kt/(J*S^2 + F*S)(Rf + Lf*S)



Circuit Diagram



Requirements: We must meet following requirements: 1. 2. 3. 4.



Step response of system %overshoot Settling time Understanding



Case No.1 Transfer function:



4 ------------------------------0.006 s^3 + 4.02 s^2 + 10 s + 4 Code without contrroler: num=[4] den=[.006 4.02 10 4] sys=tf(num,den) [p,z]=pzmap(sys) subplot(2,2,1) pzmap(sys) subplot(2,2,2) step(sys) subplot(2,2,3) impulse(sys) subplot(2,2,4) rlocus(sys)



figure:



Field controlled Dc motor after applying PID controller



Transfer function: 16.03 s^2 + 42.56 s + 106.4 --------------------------------s^3 + 18.69 s^2 + 49.21 s + 106.4 Code with PID controller: %function[]=dcmotor %input('enter the value of kp') %syms kp kp=6.4; kd=2.41; ki=16; num=[6.65*kd 6.65*kp 6.65*ki] denum=[1 6.65*kd+2.66 6.65*kp+6.65 6.65*ki] y=tf(num,denum) subplot(2,2,1) pzmap(y) subplot(2,2,2) step(y) stepinfo(y) subplot(2,2,3) rlocus(y) subplot(2,2,4) impulse(y)



pzmap: RiseTime: 0.1372 SettlingTime: 0.2448 SettlingMin: 0.9003 SettlingMax: 0.9994 Overshoot: 0 Undershoot: 0 Peak: 0.9994 PeakTime: 0.4876



Response after applying PID controller:



Results And Findings: We ,firstly, control the dc motor by applying only proportional controller. Now in this lab we control the speed of dc motor by a PID controller. By applying th PID controller on our systam,we calculate the values of KP, KI, KD theoratically. Due to the PID controller,we observed that this controller made the overshoot of our system equal to zero.In this way our dc motor has no jerks. This PID controller has decreased settling time of our dc motor. It has also made our system’s steady state error equal to zero as shown in figure above.
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