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This course is designed to introduce to the students basic wiring methods used for the various types of motors in the electrical industry.  The students will develop the skill necessary for wiring a basic motor or generator, selecting the proper size conductors, select the requires safety components and perform the required measurements for installing a safe motor circuitry. The students will also become familiarized with various methods of troubleshooting a faulty motor.  
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General Objective: This course is designed to introduce to the students basic wiring methods used for the various types of motors in the electrical industry.  The students will develop the skill necessary for wiring a basic motor or generator, selecting the proper size conductors, select the requires safety components and perform the required measurements for installing a safe motor circuitry. The students will also become familiarized with various methods of troubleshooting a faulty motor.  

Learning Outcomes:

Upon successful completion of this course the student will be able to:

1. Identify types of rotating machinery and the loaded characteristics of DC motors.  

2. Describe the characteristics and the advantages of a brushless DC motor.

3. Identify the construction and operation of an AC motor.

4. State the safety issues related to maintaining and troubleshooting motors.

5. Identify the principles of pulse width modulation and analyze the operation.

6. Identify and measure a simple block diagram for open loop system.

7. Identify and analyze the frequency, RPM and velocity in a motion transducer

8. Identify and measure a simple block diagram for closed loop system.

9. Perform the troubleshooting techniques for a closed loop feed back system.

10. Identify and analyze an analog and digital position sensing system.

11. Identify the basic control principles of proportional and derivative controls. 


Outline of Content: 

This course contains:

1. DC motor

· Magnetic force

· Electromagnetic force

· Torque

· Counter electromotive force

· Motor speed

· Speed and torque

· Mechanical power

· Induced voltage

· Horse power

· Efficiency

2. Brushless DC motor.

· Angular acceleration

· Speed sensing

· Optical effect

· Hall effect

3. AC motor

· Safety

· Troubleshooting

· Maintenance

· Performance test

· Stator field speed

· Shaft speed

· Starting torque

4. AC motor troubleshooting

· Safety

· Maintenance

· Motor maintenance

· Visual checks

· Operational checks

· Performance test.

5. Pulse width 

· Amplification

· Operation

· Signals

· Duty cycle

6. Open loop system

· Loop motor system

· Armature controlled motor

· Frequency

· RPM

· Armature voltage

· Armature current

· Armature frequency

7. Motion detection.

· Velocity

· Acceleration

· Deceleration

· Linear motion 

· RPM

· Frequency

8. Closed loop system

· System

· Feed back system

· Feedback system performance

· Signals

9. Troubleshooting

· Basic troubleshooting

· Isolation

· Signal tracing

· Signal injection

· Tracing.

10. Position detection

· Analog sensing circuits

· Digital sensing circuits

· Linear positions

· Rotary positions

· Detection operation

11. Proportional, integral and derivatives (PID) control system.

· Control modes

· Proportional controls

· Derivative controls

· Integral controls

Learning Outcomes:

On completion of this course the learner will be able to:
Learning Outcome 1
Identify the type of rotating machinery and the loaded characteristics of DC motors.  

              Assessment Criteria 
a.
Identify types of rotating machinery

b. Identify loaded and unloaded characteristics of DC Series Motors

c. Identify basic motor action.

d. Identify the principles of torque and force.

Assessment Method

            Multiple choice questions

Short answer questions

Computer based test

 Learning Outcome 2
Describe the characteristics and the advantages of brushless 

                                                DC motor.

Assessment Criteria                a.
Describe the construction of brushless DC motor

b. Describe speed sensing using the optical effect.

c. Identify the operation of the brushless DC motor.

d. Describe speed sensing using the Hall Effect.

e. Identify the advantages of a brushless DC motor.

Assessment Method
Multiple choice questions



Short answer questions



Oral review

Learning Outcome 3 
Identify the construction and operation of an AC motor.

Assessment Criteria                a.
Identify the classification for AC motors.

b. Describe basic motor construction

c. Identify and list the different parts of the motor.

d. Describe the split phase motor operation.

e. Describe the three phase motor construction.

f. Describe the three phase motor operation.

Assessment Method

Multiple choice questions






Short answer questions

Learning Outcome 4

State the safety issues related to maintaining and

Troubleshooting motors.

Assessment Criteria

a.
Describe the safety issues related to motor 

Troubleshooting.

b. Describe routine maintenance on motor.

c. Describe the visual check on the motors.

d. State the operational check on the motor.

e. Perform the performance test on the motor.

Assessment Method

Multiple choice questions

Short answer questions

Experiments

Learning Outcome 5

Identify the principles of pulse width modulation and analyze

the operation.

Assessment Criteria

a.        State the principles of for measuring the width of 

frequencies.

b.      Identify the principles of frequency width

amplification.

c.      Analyze the operation of pulse width circuit.

d.      Analyze the operation of the amplifier.

e.      Measure the signal for the pulse width modulation and 

           the amplification.

Assessment Method

Multiple choice questions

Short answer questions

Practical exercises/tests

Learning Outcome 6
Identify and measure simple block diagram for open loop system. 
Assessment Criteria
a.         Describe the open loop system.

b. Identify block diagrams.

c. List the characteristics of an armature-controlled motor.

d. Measure the circuit frequency.

e. Calculate the circuit RPM.

f. Measure the armature voltage.

g. Chart the armature voltage and compare to the RPM.

h. Measure the armature current under locked and unlocked conditions.

Assessment Method

Multiple choice questions

Short answer questions

Practical exercises/tests

Learning Outcome 7
Identify and analyze the frequency, RPM velocity in the motion transducer.

Assessment Criteria                a. 
Identify the principles of motion transducers.

b.       Compute linear and rotary motion rates based on the 

 system mechanical and electrical parameters.

c.       Analyze motion to frequency for RPM and velocity.

d.       Analyze motion to analog DC for RPM and velocity.

Assessment Method

Multiple choice questions

Short answer questions

Practical Exercises/Test

Learning Outcome 8
Identify and measure simple block diagram for closed loop system.

Assessment Criteria 
a. 
Described a close loop feed back controlled system.

b.        Identify simple block diagram for close loop system.

c.        List the functions that a closed loop system performs.

d.        Measure the error and feedback signals in a closed loop   

             DC motor.


Assessment Methods

Multiple Choice Questions






Short Answer Questions






Practical exercise 

Learning Outcome 9
Perform the troubleshooting techniques for a close loop feed back system.

Assessment Criteria                a.
Describe the four-step process of troubleshooting.

b. Describe the means to isolate digital components.

c. Describe signal tracing.

d. Describe signal injection.

e. Trace entire feed back control loop.

f. Perform troubleshooting techniques on the close loop system.

Assessment Methods
Multiple Choice Questions


Short Answer Questions


Practical Exercises/Test

Learning Outcome 10
Identify and analyze an analog and digital position sensing system.

Assessment Criteria                a.
Identify the principles of analog position sensing circuit.

b. Identify the principles of digital position sensing circuit.

c. Compute linear and rotary position based on electrical parameters.

d. Compute linear and rotary position sensing based on mechanical parameters.

e. Analyze position detection operation.

Assessment Methods
Multiple Choice Questions


Short Answer Questions


Practical Exercises/Test

Learning Outcome 11
Identify the basic control principles of proportional and derivative controls. 

Assessment Criteria                a.
Describe basic control modes.

b.       Identify and list the principles of proportional and

            derivative  controls.

c.       Identify and list the principles of proportional and

            integral controls.

Assessment Methods
Multiple Choice Questions


Short Answer Questions


Practical Exercises/Test

Required Course Materials:


1. Instructor:



a. CAI Classroom with whiteboard or chalkboard



b. Laboratory equipment with tools of the trade



c. Text, Teacher’s Resource Guide, workbook



d. Overhead projector, transparencies


2. Student:



a. Text(s), handouts provided by instructor



b. Ring binder



c. College ruled note sheet, pencil or pen



d. Scientific calculator

Reference Materials: 

NIDA Manual, Motor Control System.
Method of Instruction:

1. Computer Aided Instruction 

2. Practical/Experimentation/Demonstration

3. Lecture

Evaluation:

Final Grade for this course will be based on meeting the course requirements at the following 

percentage rates:




96% - 100%
A – Superior




90% - 95%
B – Above Average




80% - 89%
C – Average




69% - 79%
D – Below Average




0 %  - 69%
F – Failure

Attendance: 

The COM-FSM vocational educational attendance policy will apply.

STUDENTS SHOULD BE MADE AWARE OF OCCUPATIONAL HEALTH AND SAFETY ISSUES IN ALL SITUATIONS AND BE EXPECTED TO DEMONSTRATE SAFE WORKING PRACTICES AT ALL TIMES.
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