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M-CAM Training Area: 
  ☐CNC/Machining  ☒Multi-Skilled Mechatronics  ☐Production Operation    ☐Welding/Fabrications 
 
Program(s): Automated Systems 

Course: Automated Systems METS 145 

Course Description:  
This course introduces students to automated system basics, including electrical components, mechanical 
components, electrical drives, pneumatic and hydraulic control circuits, and programmable logic controllers 
(PLCs). The student will be able to troubleshoot a complex mechatronics system and correct malfunctions. 
 
Delivery method is hybrid. 
 
Date Created: Fall Semester, 2016 
 
Employer/Industry Partner: various manufacturing companies in Mid-Michigan. See Advisory Board to LCC’s 
Technical Careers Division and corporate training needs from LCC’s Business & Community Institute. 
 
Faculty Developer(s)/Instructional Designers(s):  Nathan Joseph/Sid Mosley/Ann Lapo 

College Contact: Jill Doederlein 

 Phone: 517.483.9665 

 Email: doederj@lcc.edu 

Additional Information/Comments: Developed to answer the needs of manufacturing companies served by 
Lansing Community College as recommended by Advisory Board membership to LCC’s Technical Careers Division 
and faculty expertise. 

 

 

This workforce solution was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The solution was 
created by the grantee and does not necessarily reflect the official position of the U.S. Department of Labor. The Department of Labor makes no guarantees, 
warrantees, or assurances of any kind, express or implied, with respect to such information, including any information on linked sites and including, but not 
limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability, or ownership. 
  
The eight community colleges and MCAM is an equal opportunity employer/program provider. Auxiliary aids and services are available upon request to 
individuals with disabilities. TTY users please call 1-877-878-8464 or visit www.michigan.gov/mdcr.” 
  
This work is licensed under a Creative Commons Attribution 4.0 International License. 
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Automated Systems (METS145) (Lansing Community College) 
Program: Automated Systems Technology 
Lesson Plan 
 

Robotics and Automated Systems 
Class Schedule 

(Schedule subject to change as class needs warrant.) 

Week/Date Topic Exercise/Activity Homework 

Week 1 
First meeting 

time 

Introductions, Festo system, four 
families of components, D2L, 
Course layout 

Operate the Festo system, communicate using 
D2L, identify components within the four 
families of electrical, mechanical, fluid power, 
and computer control 

Read from the beginning of the 
Festo distribution station 
manual through to and 
including page 22 

Week 1 
Second 

meeting time 

Mechatronics curriculum and 
certifications, applications and 
characteristics of power supplies 

Power supply exercise 
Read electrical fundamentals 
pages 1-7 and review resistor 
specs color code 

Week 2 
First meeting 

time 

Review power supplies, simple 
troubleshooting, multimeters 

Multimeter exercise using resistors, begin 
distribution lab 1 

Finish reading electrical 
fundamentals Week 2 

Second 
meeting time 

Schematics 

Week 3 
First meeting 

time 
Data sheets Distribution lab 

1-2 Read electrical control devices 

Week 3 
Second 

meeting time 

Component user manuals and 
parts list 

Distribution lab 
3 Review troubleshooting guide 

This workforce product was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The product was created by the grantee and does not necessarily reflect the official 
position of the U.S. Department of Labor. The U.S. Department of Labor makes no guarantees, warranties, or assurances of any kind, express or implied, with respect to such information, including any information on linked 
sites and including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability, or ownership. 
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Automated Systems (METS145) (Lansing Community College) 
Program: Automated Systems Technology 
Lesson Plan 
 

Week 4 
First meeting 

time 

Grafcet, comparison of IEC and 
NEMA symbols, troubleshooting 

Troubleshooting – instructor implements faults, 
assign roles of troubleshooters and observers Review metric prefixes 

Week 4 
Second 

meeting time 
I/O list Distribution lab 

4 

Review American wire gauge 
conductor size table and 
sensors document 

Week 5 
First meeting 

time 
Open class discussion Distribution lab 

5-6 
Review all troubleshooting 
documents 

Week 5 
Second 

meeting time 
Sensors Testing lab 1 

Week 6 
First meeting 

time 
Siemens troubleshooting method Troubleshooting – instructor implements faults, 

swap role of troubleshooter and observer 
Read Festo fundamentals of 
pneumatics 

Week 6 
Second 

meeting time 
PowerPoint on vacuum Vacuum lab 

This workforce product was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The product was created by the grantee and does not necessarily reflect the official 
position of the U.S. Department of Labor. The U.S. Department of Labor makes no guarantees, warranties, or assurances of any kind, express or implied, with respect to such information, including any information on linked 
sites and including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability, or ownership. 
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Automated Systems (METS145) (Lansing Community College) 
Program: Automated Systems Technology 
Lesson Plan 
 

Week 7 
First meeting 

time 
CVS design template and graphic 

symbols guide 

Testing lab 2 

Gain familiarity with the CVS 
guide 

Week 7 
Second 

meeting time 
Testing lab 3 

Week 8 
First meeting 

time 

ISO symbols presentation, fluid 
power symbols Testing lab 4 Review fluid power documents 

Week 8 
Second 

meeting time 
Open class discussion 

Troubleshooting – instructor implements faults, 
students choose role of troubleshooter and 
observer 

Relax 

Week 9 
First meeting 

time 

Mechanical vs electrical 
components Testing lab 5 Review DC motors 

Week 9 
Second 

meeting time 

DC motor basics, and working 
principle of DC motors Process lab 1 Review gear types 

This workforce product was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training Administration. The product was created by the grantee and does not necessarily reflect the official 
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Automated Systems (METS145) (Lansing Community College) 
Program: Automated Systems Technology 
Lesson Plan 
 

Week 10 
First meeting 

time 
Gear types Process lab 2 Review PLC fundamentals 

Week 10 
Second 

meeting time 
PLCs overview Troubleshooting – students implement faults 

and choose roles Review basic PLC operation 

Week 11 
First meeting 

time 
PLC hardware Process lab 3 Review lessons in electric 

circuits 

Week 11 
Second 

meeting time 

PLC software, Boolean 
fundamentals Process lab 4 Gain familiarity with Siemens 

and AB PLC documentation 

Week 12 
First meeting 

time 

PLC programming and applying 
Boolean logic Process lab 5 Review PLC documentation 

Week 12 
Second 

meeting time 

Open class discussion, PLC 
troubleshooting 

Final troubleshooting – instructor implements 
faults  

 
Updated 10/16/16 
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Subject Matter Expert (SME) Course Review Summary 

 
College:  Lansing Community College 
M-CAM Training Area:  ☐CNC/Machining  ☒Multi-Skilled/Mechatronics  ☐Production Operation  ☐Welding/Fabrication 
Degree Program Name:  Automated Systems Technology 
Title of Course:  Mechatronics Automated Systems 
Subject Matter Expert (SME) Reviewer Information 
Name: Robert C. Hess 
Title: Senior Instructional Designer/Trainer 
Phone: 566-322-1033 
Email: bob.hess@mhtechnologies.net 
Organization/Affiliation:  MH Technologies 
 
Attach Resume or provide credentials (showing years of experience and work experience that is relevant to course content): 
 
 
 
 
Synopsis of Findings: 
 
 

1. Acceptable for training. 
 
 
 
 
 
 

 

Reviewers Signature  Robert C. Hess                                     Date:   3/8/17  
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Michigan Coalition for Advanced Manufacturing 
Subject Matter Expert Course Review 

1. Course Overview and Objectives  Exceptional Satisfactory  Ineffective 

The goals and purpose of the course is clearly stated. X      

Prerequisites and/or any required competencies are clearly stated.   X   

Learning objectives are specific and well-defined.   X   

Learning objectives describe outcomes that are measurable.   X   

Outcomes align to occupational focus (industry skills and standards).   X   

Comments or recommendations: 

2. Material and Resources  Exceptional Satisfactory  Ineffective 

The instructional materials contribute to the achievement of the course learning objectives. X     

The materials and resources meet/reflect current industry practices and standards.   X   

The instructional materials provide options for a variety of learning styles.   X   

Resources and materials are cited appropriately. If applicable, license information is provided.   X   

Comments or recommendations: 

3. Learning Activities Exceptional Satisfactory  Ineffective 

Provide opportunities for interaction and active learning.   X   

Help understand fundamental concepts, and build skills useful outside of the learning object.   X   

Activities are linked to current industry practices and standards.   X   
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Michigan Coalition for Advanced Manufacturing 
Subject Matter Expert Course Review 

Comments or recommendations: 
 
 
 
4. Assessment Tools/Criteria for Evaluation Exceptional Satisfactory  Ineffective 

The course evaluation criteria/course grading policy is stated clearly on syllabus. X    

Measure stated learning objectives and link to industry standards. X     

Align with course activities and resources. X     

Include specific criteria for evaluation of student work and participation. X     
Comments and recommendations: 

5. Equipment/Technology Exceptional Satisfactory  Ineffective 

Meets industry standards and needs. X    

Supports the course learning objectives.  X    

Provides students with easy access to the technologies required in the course/module. X     
Comments and recommendations: 
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information on linked sites and including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability, or ownership. 
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This work is licensed under a Creative Commons Attribution 4.0 International License. 
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Robert C. Hess 
47737 Remer Ave. 
Shelby Twp., MI 48317 
586-322-1033 
bob.hess@mhtechnologies.net 
 
Qualifications 
Dedicated, articulate, and enthusiastic with strong analytical and organizational abilities. Effective communication and 
interpersonal skills.  Ability to work independently or as an integral part of a team to accomplish goals. Experience 
prioritizing and completing numerous concurrent responsibilities while meeting time and organizational goals. 
Sound professional attitude, strong work ethic and pride in personal performance. 
 

 
Experience 

2015 – Present  M H Technologies LLC   Warren, MI 
Senior Instructional Designer/Trainer 

 Perform Needs Analysis and quote training programs 

 Develop on-line training programs, system manuals, student workbooks, and job aids 

 Deliver on-site training programs 
 

  2002 – 2015 R.C. Technologies     Shelby Twp. MI 
   Business Owner – R.C. Technologies 

 Research and quote training programs 

 Development of training programs for Ford Motors, DaimlerChrysler, General Motors, 
Kuka Robotics, Fame Conveyor, Lamb Technicon, Delphi, Magna, and SPX 

 Design training programs, system manuals, student workbooks, PowerPoint 
presentations, and job aids 

 Deliver on-site training programs 

 Professional Industrial photography 
 
 

1995 – 2002  DCT Inc.    Sterling Heights, MI 
Training Designer 

 Research and quote training programs 

 Design training programs, system manuals, student workbooks, and job aids 

 Deliver on-site training programs 
 

 
1990 – 1995  Bond Robotics    Sterling Heights, MI 
Training Manager / Field Service Engineer 

 Managed Training Department 

 Research and quote training programs 

 Design operation and maintenance manuals plus training guides 

 Deliver all training programs 

 Perform on-site electrical and mechanical customer support for installation, start-up, and 
debugging of pressroom automation 

 
 

1986 – 1990  Robotic Vision Systems, Inc.  Sterling Heights 
Field Service Engineer / Trainer 

 Research, installation, programming and training of 3D vision guided robotic welding and 
sealant systems for military, aerospace, and automotive industry 

 
 
Education 1977 – 1981  Ferris State University    Big Rapids, MI 

 BSEE 
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