IENG 475
Computer-Controlled Manufacturing Systems
3/29/2018

Lab 07:  Sensors and Materials
I.  Purpose

A.) Provide an introduction to three common industrial proximity sensors
B.) Provide experience detecting various materials with combination of sensors
C.) Design a logic system for identifying materials with a combination of sensors

II. Practice

Your team is assigned the task of designing a system to sort a mixed material stream using a combination of common industrial sensors.  You are to document the process in your engineering notebooks.  
The following sensors are provided on each of the workbenches:

a.) Cutler Hammer inductive sensor

b.) Omron capacitive sensor

c.) Omron retro-reflective photo sensor

The following materials are provided on each of the workbenches:
a.) Stainless steel sheet

b.) Copper clad board

c.) Aluminum block

d.) Acrylic plastic sheet

e.) Clad plastic block

f.) Pine block

g.) Red oak block

h.) Zip Lock container (empty)

i.) Zip Lock container (H2O)

Turn on the power supply and note that each sensor has an indicator light that will change when it senses an object. Using the provided sensors and materials, answer the following questions:
1. Which sensors will detect which materials? (create a table / matrix to answer)
2. Assuming (potentially) multiple sensors, how many (and which) materials can be distinguished (sorted)?
3. Does the angle between the material and the sensor matter?

4. Which sensor(s) have longer sensing distances?
5. Use your answers to questions 1 – 4 to design a system to distinguish between as many of the various materials as possible.  You may assume multiple copies of any of the sensors.  The output wire from each sensor will be the input to your control logic, and one output wire will determine which actuator will move the material in order to sort it into the correct piles.  Diagram each output equation in PLC ladder logic.
Create one, team, lab report, and turn in your report to your team box by the due date.
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