Industrial Sensors and Actuators
Fall 2019 Syllabus
Instructor: Dave Mack






       Course: MT3.823
Office: IA 119A







       Credits: 3
Voice: 541.917.4635







       Grading: A – F
E-mail: mackd@linnbenton.edu 




 Office Hours: Check website
Scheduled Meetings:

Mondays 1:00-2:50 & Thursdays 3:00 – 4:50


Textbook:


No official bound book.  In most cases textual material will be supplied 




electronically or as hardcopy “handouts.” You may also be asked to 




locate and study relevant material via the internet or other resources.  
Course Description:
This course is designed to give students a working knowledge of a variety of industrial sensors & actuators and their relevance within control systems.  

Students will learn how different types of sensors operate and to select sensors appropriate for a given application. Students will learn to install, maintain and troubleshoot different types of sensors and actuators. Students will construct electrical circuits that illustrate the function of various types of sensors and actuators. 
Prerequisites:
This course is appropriate for students with a basic understanding of electrical circuits, electrical troubleshooting theory, DMM use, and PLC programming.
Grading:


Exams & Quizzes 


35%




Homework / Classwork

20%







Hands-on Lab Exercises

25%




Reports / Presentations

15% 




Attendance / Positive Participation
  5% 




Total




100%
Your term grade is calculated as a weighted average based on the percentages shown above.  In order to encourage cooperation (rather than competition) among students, course grades will NOT be curved but will be assigned as follows: 90 – 100 = A, 80 – 89 = B, 70 – 79 = C, 
60 – 69 = D, below 60 = F.
Due dates for homework assignments will be clearly specified. Late assignments are accepted solely at the discretion of the instructor.  Make-up quizzes will not be offered.
Positive participation means you are contributing positively to the class environment. Additionally, you are expected to attend every student presentation.
Students are encouraged to work together when completing assignments and to offer each other assistance while working in the lab. However, the work you submit for grading must be your own. No credit will be given to any student who submits work that is identical to another student’s or that which has been copied from the internet or other sources. You are encouraged to read and understand LBCC’s Statement of Academic Rules and Regulations.  
Note: It is your responsibility to withdraw from the course if you do not wish to receive a grade. In all cases, I am obligated to assign a grade based on the quantity and quality of the work you submitted for the duration of the term.
Phones: The use of phones/smart phones is restricted during lectures and laboratory activities. Phones may be used as (research) tools, but may not be used for personal reasons (texting & phone calls). Students found in violation of the above state restriction will lose 1% of their attendance / participation grade for each violation. Cell/smart phones are not allowed to be used as calculators for quizzes. 
Personal Computers (Notebook/Laptop/PDA): To use a computer such as a Notebook, I-pad, Laptop or PDA for class notes please make an appointment to speak with the instructor outside of class time to fully understand the limitations and responsibilities for their use. Computers in the labs are only to be used for class or lab activities, not for personal reasons and under no circumstances should software be downloaded to the lab computers. This can be a call for disciplinary action, due to the need to protect our class computers from viruses.
Students who may need accommodations due to documented disabilities, who have medical information which the instructor should know, or who need special arrangements in an emergency, should speak with the instructor during the first week of class. If you have not accessed services and think you may need them, please contact The Center for Accessibility Resources (CFAR) at: 541-917-4789.
The LBCC community values diversity. Each person makes a unique contribution which helps to enrich that diversity at the college. LBCC prohibits all unlawful discrimination toward any individual, group, or segment of society afforded discriminatory protection under applicable federal, state, or local laws. Everyone has the right to think, learn, and work together in an environment of respect, acceptance, and goodwill.
In the course, you will study a variety of industrial sensor classifications including:
· Position, displacement, and level
· Velocity and acceleration
· Force, strain & tactile
· Light detectors
· Magnetic
· Temperature
· Pressure
· Chemical
· Radiation

You will have an opportunity to report on a particular sensor type, classification or application based on your interest. Alternatively, you may choose to report on a type of industrial actuator instead of a sensor. Actuators might include:
· Stepper Motors
· Servo Motors
· Valves
· Regulators
· Solenoids
· Relays

Lab work includes constructing, testing, and troubleshooting sensor/actuator circuits. Circuits will typically be prototyped using protoboards or trainers and includes using PLCs and Arduinos as controllers.
	Week
	Topic
	Reading

	1
	Intro to Sensing Technologies
	An Introduction to Sensors and Transducers
Choosing the Right Sensor
Sensor Classification Schemes
Intro to Sensor Terminology

	2
	Controllers: PLCs & Arduinos
	www.arduino.cc

	3
	Mechanical “sensors” 
Solenoids, relays & valves
	Manual & Mechanical Control Devices
Troubleshooting Input and Output Devices
Troubleshooting Switches
Troubleshooting Relays

	4
	Optical sensors
	Fundamentals of Photoelectric Sensors
Comparison of Photoelectric Sensor Modes
Troubleshooting Photoelectric Sensors
Photocell Application Notes

	5
	Proximity detectors
	Prox Primer
Eight Selection Criteria to Remember When Choosing an Inductive Sensor
Choosing and Using an Inductive Sensor
Capacitive Sensor Operation and Optimization
Troubleshooting Proximity Sensors

	6
	Magnetic sensors
	Reed switches
Intro to Hall Sensors
Hall Sensors in Electronics
Applying Linear Output Hall Effect Transducers

	7
	Temperature
	Challenges of Temperature Sensing
Basics of Temperature Measurement Using Thermocouples
What are RTD sensors?

	8
	Steppers, Servos & Encoders
	Servo Fundamentals
Stepper Motor Tutorial
Encoder Application Handbook
Encoder Mounting

	9
	TBA
	TBA

	10
	TBA
	TBA

	11
	Final Exam
	Wednesday 12/05/18 1:00 – 2:50


