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Abstract

Controlling the speed of a DC motor is one of the fundamental topics in electrical control systems, as
it is widely used in many industrial applications that require precision and stability in motor speed. In
this paper, a microcontroller was used to control the speed of a DC motor by programming a controller
that ensures a fast and stable response. The controller was designed and programmed to read the
motor speed and adjust it according to the required reference values. The system uses pulse width
modulation (PWM) techniques to control the motor voltage, allowing for smooth speed adjustment
according to the reference signals. The study has proven that the microcontroller can maintain the
motor speed within the required limits with minimal influence from external factors, making it a suitable
option for many systems that require precise and rapid control.
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_dw
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[A,B,C,D]=linmod('dc_motor2’)
[num,den]=ss2tf(A,B,C,D)
motor=tf(num,den)

zpk(motor)

figure(1)

step(motor)

grid

hold on

n1=0.167,
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den=[1 10];

motor=tf(num,den)

kp=62.8;

ki=1256.7;

nc=[kp Ki];

dc=[1 O];

Plcont=tf(nc,dc)
openloop=series(motor,Plcont)
closedloop=feedback(openloop,1)
figure(1)

step(closedloop)

hold on
bw=bandwidth(closedloop)
fb=bw/(2*pi)

T=1/(10*fb) %%
motord=c2d(motor,T,'zoh")
Plcontd=c2d(Plcont,T,'tustin’)
openloopd=series(motord,Plcontd)
digital_sys=feedback(openloopd,1)
step(digital_sys)

grid

hold off
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