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Activity 4.5g - Closed Loop Control 1


Purpose

Develop an understanding of closed loop systems.

Develop an understanding of digital sensor devices.

Understand the concept of position control.

Equipment

Computer interface


Baseplate

1 rack (approximately 8” long)


Basic building blocks (enough to support rack)

1 motor


Hookup wire w/ connectors

1 gearbox

1 gearbox (no gears)

2 Switches

Procedure

The control of the system is accomplished by providing instructions from the computer program to the controller, the controller will then move the actuators (a motor, in this case) to the specific locations as specified by the program. The information provided from the controller to the actuators is both position and velocity (speed) information. This allows the system to move to a particular point or along a prescribed path at a designated velocity. In a perfect world the system would then perform as program. There are however various factors that will affect the performance of the system.

Depending on the type of system, the controller may or may not know the absolute position and velocity of each actuator as the system performs its operations. This leads us to a discussion of the two basic types of control, open-loop and closed-loop control.

Closed-loop control allows for feedback. This feedback is a signal sent to the controller that lets the controller know positions and velocities of system components so the computer can monitor and adjust system operation. Sensors such as switches, potentiometers, phototransistors, or photocells provide feedback.

An example of a closed-loop system would be a microwave oven that has a meat thermometer in side a roast to check the internal temperature. You set the microwave for a certain power level and temperature. You turn the oven on and it begins to cook. Unlike the traditional timed cycle, the thermometer monitors the internal temperature. When the internal temperature reaches the desired number the oven will go off.

In this lab you will construct, program and observe the behavior of a closed-loop control system. 

1. Set up your Fischer parts similar to the photo shown here
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2. Write a program to move a motor and gearbox back and forth between the two switches.

3.  Save the program 

4. Run the program for your instructor and obtain their initials indicating that the program does what it should.

Initials:____________________

5. Print out the program and attach it to this document.

Conclusion

5. Explain what Closed-Loop control means.

6. What provides the feedback in this close-loop system?

7. Describe your observations of this system.

8. How would you change the distance that the motor travels?


9. Describe three examples of a Closed-Loop control system from your home.  What types of feedback systems are they using?



















