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 Objectives:  
 After successfully completing this laboratory, you should be able to: 

• Apply any application on Dish Dc Motor by using PLC. 

• Control position and speed of dc motor. 

• Using magnetic sensor to control of motor. 

• Know the difference between physical components and program components. 

 

 Overview: 
  In the satellite dish motor position control system there are two set points and two 

sensors (limit switches) used to feedback the position information to the controller. In 

the general case, the system may have almost continuous set points. Thus a special 

sensor is required to report the position information back to the controller. 

One cheep method is to fix a small permanent magnet to one side of the motor shaft 

and use a magnetic sensor to count the number of revolutions of the rotor as 

illustrated in Figure 4.1. 

 
Figure 4.1: Magnetic sensors used in satellite dish motors. 

 



The position information precision provided by these magnetic sensors is not adequate in 

more professional position control applications. Optical encoders, on the other hand, are 

more common in these applications and capable of generating hundreds or thousands of 

pulses per rotor revolution. Figure 4.2 depicts a 1000 pulse resolution optical encoder and 

its internal structure. Position control using DC motors is based on feedback as illustrated 

in Figure 4.3. In the literature there are many tools developed to design continuous or 

digital controller that meets some design parameters such as overshoot, rise time, settling 

time, and steady state error. However we prefer here to simplify the problem by assuming 

that the mechanical and time constants of the system are zeros. That is the motor system 

responds instantaneously to its input voltage. This is justifiable when the motor is 

coupled by high ratio step down gear box. In this case we do not have to design a linear 

voltage driver for the motor and we may use the circuit shown in Figure 4.4 to drive the 

motor. The control circuit should instruct the relays to feed the motor with the DC 

forward polarity when the error signal is positive or reverse polarity when the error signal 

is negative. 

 
Figure 4.2: Optical encoder. 

 
Figure 4.3: Feed-back position control. 

  



Once the error signal equals zero relays disconnect the power supply of the motor. It is 

difficult and impractical to realize this controller using traditional relay control circuits. 

 
 Figure 4.4: Power circuit of the system. 

 

Conversely speaking when implemented using a PLC. Figure 4.5 illustrates the 

hardware connection of the control circuit. 

 
 Figure 4.5: PLC-based position control. 

  



 Procedure: 
 

1. Connect the circuit as shown in the Figure 4.6 on the control board and make the 

required wiring and connections. 

 
Fig. 4.6 Control Circuit 

 

2. Connect the power circuit as shown in the figure 4.4, then starting a new project in 

WPL and programming a PLC by using ladder diagram. 

 

3. The program should satisfy the following conditions: 

 

- Assuming that the set value is available in D500 , and  Present Value” Actual Value” 

is available in D501.and X1 is pulser from dc motor.   

- By using two switches X2 & X3 to increase and decrease the set value to control 

position of DC motor.  

- If you press constantly on X2 or X3, the motor start slowly then become faster than it 

to control speed of DC motor.  

- If you press on X2 & X3, the motor should stop. 

 
 


