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Course Topic:  Manufacturing Process and Economics   
Recommended Contact Hours:  45 hours  
   
Course Description: 
 
A study of the industrial processes and the selection of ferrous and non-ferrous materials as they apply 
to the design of machine details and assembly tool components 

 
Course Outcomes and Objectives 

 
MPE-1 Identify the different classifications and properties of ferrous and non-ferrous materials 

1. List two classifications of metals, with an accuracy of 100%. 
2. List eleven mechanical properties of materials and correctly describe one characteristic for 

each. 
 
MPE -2  Describe the production and manufacturing methods of ferrous and non-ferrous materials 

1. List three products used in production of ferrous metal. 
2. List five types of furnaces used in the production of ferrous metal. 

 
MPE -3 Identify the process methods and characteristics of heat-treating 

1. List five heat treatments of metal. 
2. List four heat-treating techniques and correctly describe one basic process for each. 
3. List two methods of testing the hardness of metal. 

 
MPE -4  Explain the characteristics of plain carbon steel and the effects of its alloying elements. 

1. List three classifications of plain carbon steels. 
2. List three classifications of alloy steels. 
3. Summarize the profile of 8620 steel. 

 
MPE -5 Identify and explain the methods used in production inspection and quality control. 

1. Name three common measuring tools used in industry and correctly define the accuracy of 
each. 

2. List nine non-precision measuring instruments and correctly describe one basic application 
of each. 

3. List nine precision measuring instruments and correctly describe the basic application of 
each. 
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4. Name five high production inspection gauges and correctly describe one basic application of 
each. 

5. Name and define two types of quality control. 
6. List ten methods of production inspection. 

 
MPE -6 Explain different foundry methods and examine their characteristics. 

1. Name five common casting methods used in industry. 
2. Name three types of pattern materials. 
3. Describe the purpose of a chill. 

 
MPE -7 Discuss the processing methods and characteristics of hot and cold worked materials. 

1. Summarize the characteristics of hot worked metal. 
2. List four hot worked metal processes. 
3. Summarize the basic characteristics of cold worked metal. 
4. List eight cold worked metal processes. 

  
MPE -8 Identify different press operation techniques. 

1. Name two die operation categories. 
2. List eight cutting die operations. 
3. Name two forming die operations. 
4. Upon completion of this course, students will be able to explain traditional and not-

traditional material processes. 
5. List six applications of milling. 
6. Name three metal removal processes using electricity and correctly describe the basic 

operation of each. 
7. Correctly describe the basic operation of broaching. 
8. Correctly describe the basic operation of turning machines. 
9. Correctly describe the basic operation of drilling/boring/threading. 
10. List the three steps of powder metallurgy. 

 
MPE -9 Identify gas and electric welding processes 

1. List four electric welding processes, and correctly describe the operation of each. 
2. Name three gas welding processes. 

 
MPE-10 Describe surface feature identification techniques 

1. Name two types of tolerancing. 
2. Correctly describe the basic method of geometric dimensioning and tolerance (g, d, & t). 
3. Identify the surface features in a surface texture symbol, with 100% accuracy. 
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MPE-11 Explain automation process applications 

1. Correctly define the basic process of numerical control. 
2. Correctly describe the position of the x, y, z planes in both horizontal and vertical milling 

machines. 
 
MPE-12 Describe industrial plastics applications 

1. Name two categories plastics, and describe the basic characteristics of each. 
2. List five plastics processes. 

 
MPE-13 Explain the design, manufacturing, implementation, and follow-up study of a manufactured 
component. Art to part 

1. Identify the implications of manufacturing and industrial processes technology on the 
environment and do a class oral presentation regarding these implications, with visual aids 
and appropriate dress 

2. Describe the process flow of a component and/or assembly from concept, design, 
engineering, manufacturing, delivery, and discard, i.e., “art to part”, and present their 
finding to the class in an oral presentation, using visual aids and appropriate dress 

 

 

 

 

 

 

SAFETY DISCLAIMER: 
M-SAMC educational resources are in no way meant to be a substitute for occupational safety and health 

standards. No guarantee is made to resource thoroughness, statutory or regulatory compliance, and related 
media may depict situations that are not in compliance with OSHA and other safety requirements. It is the 

responsibility of educators/employers and their students/employees, or anybody using our resources, to comply 
fully with all pertinent OSHA, and any other, rules and regulations in any jurisdiction in which they learn/work.  

M-SAMC will not be liable for any damages or other claims and demands arising out of the use of these 
educational resources.  By using these resources, the user releases the Multi-State Advanced Manufacturing 

Consortium and participating educational institutions and their respective Boards, individual trustees, 
employees, contractors, and sub-contractors from any liability for injuries resulting from the use of the 

educational resources. 
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DOL DISCLAIMER: 

This 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 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. 
 
 

RELEVANCY REMINDER: 

M-SAMC resources reflect a shared understanding of grant partners at the time of development. In keeping with 
our industry and college partner requirements, our products are continuously improved. Updated versions of 

our work can be found here:   http://www.msamc.org/resources.html. 
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