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Find out why Professor Ted Evans chose to reimagine his courses
by creating an affordable learning solution

Demonstrate the steps that were taken to make the course open
and affordable for students

Describe some of the challenges and solutions that were
encountered to make the course open and affordable for students
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Professor Wm. Ted Evans PhD, PE
University of Toledo, College of Engineering
Engineering Technology Department

e 15 vyears working in industry prior to
becoming a tenure-track professor in
Engineering Technology

e 36+ years working as an educator while
continuing as an engineer
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* Improvements to curriculum over 36-year career
* Response to COVID

e Easy Access —removed barriers to materials

* Affordability — created low-cost option
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Collection of Open CourseWare in Hybrid PLC Mechatronics

# Home > Collection of Open CourseWare in Hybrid PLC Mechatronics

Back to Manufacturing Open CourseWare

Mechatronics Technology Certificate Program
Preview Online Program: Hybrid PLC Mechatronics Overview
View Download Materials: Hybrid PLC Mechatronics Overview

Audience: Instructional designers, Industry training and students

The courses developed in this program use the PLC to train aspiring engineers and technicians. It gives motivation to those who show interest or potentially might show interest in a career in au-
tomation. The courses are outlined at the website: hybridplc.org. The courses’ texts and videos are free. They will remain so as long as this author is involved. The videos discuss a number of
low-cost programming trainers as well as a group of low-cost lab experiments. The recommended approach is a $189 Siemens PLC, programming software and cable. All that is needed to com-
plete the training station is a computer with Windows 10 Pro, a power supply and a breadboard with some resistors and jumpers and perhaps a voltmeter — common items many may already
have.

Courses In This Program
Chapter 1 Introduction to PLCs

Programmable logic controllers (PLCs) were introduced to industry between 1968 and 1970 as a way to replace large expen-
sive panels of relays, timers, and counters. Automotive manufacturers were looking for ways to simplify start up of new car
lines after model changeovers each year and save money in the cost of manufacturing installations. This statement starts the
text introducing PLCs and the study of how they are used to automate processes. The Hybrid Text is complemented by the Hy-
brid Lab Text and together they form a good study of the use of PLCs as well as instrumentation to automate a machine or
complete process. The YouTube videos were recorded primarily during the covid time period with the assumption that the
course(s) may necessarily be taught remotely for a number of years. Accompanying YouTube Video (38:27): PLC Series
Chapter 1 — Introduction.

Preview Online Course Materials: Hybrid PLC Mechatronics — Chapter 1 Introduction to PLCs

Hybrid PLC Mechatronics — Chapter 1 Introduction to PLCs Video

View & Download Materials:Hybrid PLC Mechatronics — Chapter 1 Introduction to PLCs
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The Relay

Relay Coil —O—
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Fig. 2-6 Symbols for Components of the Relay

Fig. 2-7 shows the contact arrangement in the relaxed mode for the solid line contacts. The
dashed line contacts show the contact arrangement in the energized mode when current is
flowing sufficiently through the coil to attract the plunger to contact the steel core inside the coil.
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Video Tutorials

Wm_T Evans
@wm_tevans8448 @

504 subscribers
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Chapter 1 Hot Dog Counter

Fred and Rudy are making hot dogs at the ballpark. Fred dispenses mustard and Rudy dispenses
catsup. A hot dog is not sold without each Fred and Rudy putting both mustard and catsup on
the dog. As each pushes the button for their ingredient, a signal is fed to the PLC for the action.
Either button may be pushed first. Design a program to count the total number of hot dogs made.
Inputs should be wired to contacts and labeled as mustard and catsup. A display is kept in the
PLC showing up-to-date counts of hot dogs made by Fred and Rudy.

To complete the lab, enter the program shown later in the lab into the PLC and wire the two
inputs.

Watch the count accumulate in the counter as the two buttons are pressed in any order.

Get a listing from the listing software on the programming software package.

The documented listing of the program may be used as the final lab report.

Wire the PLC to the inputs for this lab and to inputs or outputs for other labs per the diagram on
the next page.

The next page shows the layout of the PLC on the trainer and the PLC wiring schematic. To
wire the two inputs, wire through the two pushbuttons selected so that 24 volts is at the terminals
of I/0 and I/1 when the two buttons are pushed.

catsup mustard

g L
——— D

Enter the following 4 rung program in both Siemens TIA Portal and A-B RSLogix 5000.
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The recommended approach is a $189 Siemens PLC,
programming software and cable

! All that is needed to complete the training station is

e acomputer with Windows 10 Pro

* apower supply

* abreadboard with some resistors and jumpers
e perhaps a voltmeter
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Industry needs more people
in automation than the 4
United States can produce
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Annual salaries can range from $100K to $150K in a few years!
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The Cost

The cost of the program is minimal:
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Many of the labs have little or no cost
after the initial investment of $189.

This includes a PLC, a software programming
package and an ethernet cable.

If one has a 24 V DC power supply great.
If not, then a $20 power supply can be
purchased through Amazon. This is all
that is required for the Siemens PLC.
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SKILLS COMM@NS HOME ABOUT + BROWSE + SHOWCASES WORKFORCE SOLUTIONS *+ CONTACT LOGIN MERLOT +

open forlearning

WORKFORCE PIPELINE
SOLUTIONS NOW!

SKILLSCOMMONS: PUTTING INDUSTRY-ALIGNED INNOVATIONS INTO PRACTICE

Powered by the World's Largest Workforce Development Open Educational Resources (OER) Repository and Comprehensive Open Library of
Academic Curricula, Our Proven Expertise Builds Talent Pipelines that Deliver Your Workforce Solutions!

SEARCH SKILLSCOMMONS SEARCH MERLOT

WHAT WE DO

PRODUCTS & SERVICES

* OER Repositories and Portals SkillsCommons e-Academy
a Working hand-in-hand with our clients, we create ~ SkillsCommons solution-based products support

* customized repositories and portals and provide design, classroom instructors and industry trainers and can

development, and maintenance services throughout the lead to reduced costs for students. From an interactive
full process. Choose from a number of available options on-boarding course for new adjuncts to hundreds of
for ... open courseware ...
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support@skillscommons.org

Ted Evans: Professor, University of Toledo
email: william.evans@utoledo.edu

Rick Lumadue: Director, SkillsCommons

Maria Fieth: Director, SkillsCommons
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