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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE 
 


Course Outline 
 


 
Course 
Title: 


Mobile Equipment Operation and Safety Submitted By: Keith Mattson 


Semester Course Prefix and 
Number: 


IT 1265 Approval 
Date: 


 


Old Quarter Course Prefix and 
Number: 


ATMX 1265 Revision 
Date:  


April 2009 


 
Number of Credits:                3 Number of Lecture 


Credits: 
2   


Semester(s) Offered: 
Class Size: 
     Negotiated by AASC 
on 
       (Date)_  


 
 35 


Number of Lab Credits:  1 Number of Lab Hours: 2 
Number of Studio/Demonstration/Internship 
Credits:  
 


 
 
 
 


 
                         
Course Purpose Code: 


 0 – Developmental Courses 
 1 – Non-transferable 


X 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 
 4 – Other college course not considered a part of general education (MNTC) e.g. computer 


science, health, physical education  
 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements.        
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course will help the student understand how mobile equipment is to be safely operated, inspected, and 
maintained. It will explain servicing programs, preventative maintenance and equipment pre-trip 
inspections.  Fundamental operating characteristics will be presented. Students will gain an understanding 
of safe operation, safety checks, and safety principles related to mobile equipment. Students will have an 
opportunity to gain an introductory level of operating experience in a small piece of mobile equipment. 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course co-requisite(s): None  
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: None 
 
Career Programs and Transfer Majors Accessing this Course: 
Industrial Technology  
 
Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:  Notes:  No 
more than two goals may be met by any one course.  (Curriculum Committee review and the Chief 
Academic Officer’s approval are required). 
 
 
0. X None  6.  The Humanities and Fine Arts 
1.  Communications  7.  Human Diversity 
2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.  Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
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Learning outcomes, including any relevant competencies listed in the Minnesota Transfer 
Curriculum:  
A student will: 


• Demonstrate an understanding of safety principles and safe operation of mobile equipment 
• Inspect key safety equipment and features of mobile equipment 
• Identify key systems and subsystems requiring inspection and repair on mobile equipment 
• Analyze how factors such as loading, grades, slopes, and soils affect vehicle stability 
• Exhibit hands-on operational experience of one or more pieces of mobile equipment. 
• Identify the types of fuel, lubricants, fluids and chemicals used in mobile mining systems. 
• Recite key characteristics of the major systems comprising mobile equipment, such as engines, 


transmissions, wheels/tracks, suspension, safety features, implements, etc. 
• Identify equipment computer systems and recite their basic functions and features. 
 


Student assessment methods: 
Students will be assessed by class preparation, quizzes and exams, hands-on applications and practical 
application using rubrics. 
 
 
Use of instructional technology (includes software, interactive video and other instructional 
technologies): 
 
Onsite vehicle demonstrations, Videos, Software, and simulations 
 
 
Outline of the major course content: 
 


• Course content will support the learning outcomes and instructional goals listed above 
• Concepts learned and analyzed in lecture will be demonstrated and expanded in lab. 


 
Additional special information (special fees, directives on hazardous materials, etc.) 
 


• Students who elect to pursue a training certificate (if available) for a piece of mobile equipment 
(such as a Bobcat skidsteer) will be required to pay a nominal additional fee to pay for the 
instructional material (estimated at $10-$25). This is voluntary and is not required for the course. 


• Students will learn proper handling and storage of fuels and lubricants. 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
 
 
Approvals: 


 
Body 


 
Representative Signatures 


 
Date 


 
Curriculum Committee  


  


 
Faculty Association 


  


 
Academic Affairs Standards 
Committee  


  


 
Chief Academic Officer 


  


 
Distribution: Original – Administrative Office 
Copies:     Curriculum Committee Chair, AASC Chair,  Transfer Specialist, Originating Faculty Member, Scheduler, Records, 


Student Services, Learning Center, Library 
Revised:  October 2006  
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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE 
 


Course Outline 
 


 
Course 
Title: 


Introduction to Materials, Processes, and 
Production  


Submitted By: Keith Mattson 


Semester Course Prefix and 
Number: 


IT 2220 Approval 
Date: 


April 2009 


Old Quarter Course Prefix and 
Number: 


 Revision 
Date: 


 


 
Number of Credits:                3 Number of Lecture 


Credits: 
2   


Semester(s) Offered: 
Class Size:  35 lect.,  24 
lab 
Negotiated by AASC on 
(date)_______________
___ 


 Number of Lab Credits: 1  Number of Lab Hours: 2 
Number of Studio/Demonstration/Internship 
Credits: 0 
 


 
 
 
 


 
                         
Course Purpose Code: 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 


 X 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 
 4 – Other college course not considered a part of general education (MNTC) (e.g. computer 


science, health, physical education)  
  5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements or 


intended for transfer.         
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course provides an introduction to materials, processing, and manufacturing methods used to produce 
various products. The course introduces basic fundamentals of materials, and manufacturing processes 
used to produce, shape, form, and join them. Methods used to select, analyze, and evaluate materials will 
be introduced and applied in a laboratory setting. Finally, principles related to large-scale manufacturing 
and automation will be investigated. This includes analysis and selection of manufacturing strategies, 
production planning and scheduling, plant layout, automation equipment, and cost constraints.  
 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): IMRT 1215 or equivalent, or consent of instructor. 
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: Math 094 or equivalent  
 
 
Career Programs and Transfer Majors Accessing this Course: 
Industrial Technology – mining emphasis, EIAT, pre-science, pre-engineering, and mathematics students. 
 


Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:   
(Notes:  No more than two goals may be met by any one course.  Curriculum Committee review and the 
Chief Academic Officer’s approval are required.) 
0. X None  6.  The Humanities and Fine Arts 
1.  Communications  7.  Human Diversity 
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2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.   Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
Learning Outcomes: (including any relevant competencies listed in the Minnesota Transfer Curriculum)    
    
Upon completion of this course, the student will be able to: 


• Recite metallurgical and material properties of common materials used in manufacturing including 
metals, polymers, ceramics, and composites  


• Describe methods for manufacturing and forming various materials 
• Analyze components utilizing the principles of mechanics and stress analysis 
• Recite the basic principles of testing, test procedures, destructive, and non-destructive testing 
• Identify failure modes and the root causes of failures 
• Compare the advantages, operating principles, and capabilities of various types of manufacturing 


processes and systems 
• Build parts, components, or systems utilizing several manufacturing processes 
• Analyze production costs, develop schedules, and construct resource plans for a manufacturing 


process 
• Recite the trends in advanced and automated manufacturing and production systems.  
• Utilize a PLC trainer to implement a simple automation process  
• Recite the steps to set up manufacturing systems on a large scale to produce goods. 


 
Student Assessment Methods: 
 
Various informal and formal assessment methods, lab assignments, worksheets, exams, group projects, 
written reports and analyses. A formal written critical reflection will be required following each site visit. 
 
Use of Instructional Technology: (includes software, interactive video and other instructional 
technologies): 


• Videos, software, computer/software-based lab simulators and industrial controllers 
 
Outline or Statement of Major Course Content: 
  


• Course content will support the learning outcomes and instructional goals listed above 
• Concepts learned and analyzed in lecture will be demonstrated and expanded in lab. 


 
 


Additional Special Information:  (special fees, directives on hazardous materials, etc.) 
 
 
 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
 
 
Approvals: 


 
Body 


 
Representative Signatures 


 
Date 


 
Curriculum Committee  


  


 
Faculty Association 


  


 
Academic Affairs Standards 
Committee  


  


 
Chief Academic Officer 


  


 
Distribution: Original – Administrative Office 
Copies:     Curriculum Committee Chair, AASC Chair,  Transfer Specialist, Originating Faculty Member, Scheduler, Records, 


Student Services, Learning Center, Library 
Revised:  October 2006 







IT 2220.doc                                                                                                                Page 3 
    


 
 








IT 2250.doc                                                                                                                Page 1 
    


MESABI RANGE COMMUNITY & TECHNICAL COLLEGE 
 


Course Outline 
 


 
Course 
Title: 


Mining, Manufacturing, and Energy 
Technology 


Submitted By: Keith Mattson 


Semester Course Prefix and 
Number: 


IT 2250 Approval 
Date: 


 


Old Quarter Course Prefix and 
Number: 


 Revision 
Date: 


3/26/2009 


 
Number of Credits:                3 Number of Lecture 


Credits: 
3   


Semester(s) Offered: 
Class Size:  35 
Negotiated by AASC on 
(date)_______________
___ 


 Number of Lab Credits: 0  Number of Lab Hours: 
0* 
Number of Studio/Demonstration/Internship 
Credits: 0 
** Outside trips in addition to lecture will be 
required during semester totaling 12 hrs 
 


 
 
 
 


 
                         
Course Purpose Code: 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 


 X 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 
 4 – Other college course not considered a part of general education (MNTC) (e.g. computer 


science, health, physical education)  
 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements or 


intended for transfer.         
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course will provide an intensive study and analysis of three key industries that employ industrial 
manufacturing technicians: mining, manufacturing, and energy (power generation, conversion, and usage). 
The approach taken will be to understand the processes and physical phenomena that govern the 
processes in these industries. Key chemical, physical, and empirical relationships will be learned, analyzed 
and applied to each. Both ferrous and non-ferrous mining will be analyzed from a process, environmental, 
financial, and technical perspective. Modern manufacturing processes will be examined with a focus on the 
basic principles and equipment used. Examples include forming, molding, shaping, treating, chemical, 
process, assembly, and fermentation processes. Methods and thermodynamic principles used in power 
generation and usage will be analyzed and applied. Energy usage and conversion principles, methods, and 
governing equations will developed and applied in order to objectively understand issues related 
performance, environmental impact, and financial requirements. 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): IMRT 1215 and EIAT 1256 or equivalent, or consent of instructor. 
Reading Prerequisite: None 
Composition Prerequisite: None 
Mathematics Prerequisite: Math 094 or equivalent  
 
Career Programs and Transfer Majors Accessing this Course: 
Industrial Technology – mining emphasis, EIAT, pre-science, pre-engineering, and mathematics students. 
 


Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:   
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(Notes:  No more than two goals may be met by any one course.  Curriculum Committee review and the 
Chief Academic Officer’s approval are required.) 
0. X None  6.  The Humanities and Fine Arts 
1.  Communications  7.  Human Diversity 
2.  Critical Thinking  8.  Global Perspectives 
3.  Natural Sciences  9.  Ethical and Civic Responsibility 
4.   Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
Learning Outcomes: (including any relevant competencies listed in the Minnesota Transfer Curriculum)    
    
Upon completion of this course, the student will be able to: 
 Mining Module: 


• Understand the basic processes in mining for exploration, mining, beneficiation (crushing, grinding, 
separating, concentrating), agglomeration, and shipping 


• Understand the chemical makeup of minerals and chemical processes used in the various stages 
of mining.   


• Analyze advanced processes used in mining and processing, including solution mining, autoclave, 
electrorefining, and others. 


• Analyze, compare and contrast the function, capabilities, costs, benefits, tradeoffs, and flexibility of 
various types of equipment used in a manufacturing process.  


• Recite major safety requirements that cover mining and its personnel.  
• Understand the fundamentals of geology for various ferrous and non-ferrous minerals 
• Understand environmental impact issues and the keys to sustainable development 
• Understand specifications of end users, as well as industry trends and c 
• Perform market and competitive analyses of global mineral mining. 


Manufacturing Module:  
• Understand the major manufacturing processes used for in forming, shaping, assembling, refining, 


and processing a wide array of goods and products. 
• Analyze the processes in steel making at integrated mills and mini mills 
• Apply cost analysis principles to compare and contrast various manufacturing processes 
• Analyze, compare and contrast the function, capabilities, costs, benefits, tradeoffs, and flexibility of 


various types of equipment used in a manufacturing process. 
• Understand productivity, ergonomic, cost, performance, and regulations related to various 


manufacturing processes and methods 
• Study the latest trends in manufacturing, including nano technology, environmentally sustainable 


methods and advanced automation equipment. 
• Demonstrate an understanding of robotic equipment used in various manufacturing methods 
• Develop a practical understanding of ergonomic and time / motion studies, and training 


requirements for various manufacturing processes.  
• Understand variation and the capabilities of various forms of measurement and manufacturing 


equipment. 
• Understand major safety requirements and regulations that cover manufacturing from an 


operations standpoint. 
• Perform market and competitive analyses of global mineral mining. 


Power Generation and Energy Conversion and usage: 
• Derive the governing formulas related to energy generation, conversion, and usage to various 


types of equipment 
• Apply the key applied thermodynamic principles related to power generation, such as the Rankine 


cycle, Enthalpy, Entropy, efficiencies, power cycles. 
• Understand key physical, chemical, and thermal/heat transfer principles that apply at the various 


stages of energy production and usage. 
• Contrast a wide array of the benefits and tradoffs of various forms of power generation including: 


fossil fuel, nuclear, hydroelectric, wind, solar, and chemical.  
• Understand environmental impact issues related to various types of power generation. 
• Analyze, compare and contrast equipment used in energy generation for cost and productivity   
• Recite major safety requirements that cover power generation and its personnel.  
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• Understand new technologies related to energy efficiency, environmentally sustainable production 
and usage, and smart systems. 


• Perform market and competitive analyses of various forms of power generation and energy usage 
using fully accounted costs, including EOL (end of life) analyses.  


 
Student Assessment Methods: 
 
Various Informal and Formal Assessment methods, Lab assignments, worksheets, exams, Group projects, 
written reports and analyses. A formal written critical reflection will be required following each site visit. 
 
Use of Instructional Technology: (includes software, interactive video and other instructional 
technologies): 
Videos, software-based lab simulators, Microsoft Excel, Word, and Power Point  
 
Lecture covers theory and terminology 
Site visits will be scheduled at the time of student scheduling. Students are required to attend 3 of the 4 site 
visits. 
 
Outline or Statement of Major Course Content: 


See catalog description – course must also include: 
 


•   
 
Additional Special Information:  (special fees, directives on hazardous materials, etc.) 
 
 
 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
 
 
Approvals: 


 
Body 


 
Representative Signatures 


 
Date 


 
Curriculum Committee  


  


 
Faculty Association 


  


 
Academic Affairs Standards 
Committee  


  


 
Chief Academic Officer 


  


 
Distribution: Original – Administrative Office 
Copies:     Curriculum Committee Chair, AASC Chair,  Transfer Specialist, Originating Faculty Member, Scheduler, Records, 


Student Services, Learning Center, Library 
Revised:  October 2006 
 
 
References:  
http://www.marthamine.co.nz/ore_process.html  
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MESABI RANGE COMMUNITY & TECHNICAL COLLEGE 
 


Course Outline 
 


 
Course 
Title: 


Applications of Industrial Technology 
Capstone 


Submitted By: Keith Mattson 


Semester Course Prefix and 
Number: 


IT 2267 Approval 
Date: 


 


Old Quarter Course Prefix and 
Number: 


 Revision 
Date: 


3/26/2009 


 
Number of Credits:                5 Number of Lecture 


Credits: 
2   


Semester(s) Offered: 
Class Size:  24 
Negotiated by AASC on 
(date)4-21-09 


 Number of Lab Credits: 3  Number of Lab Hours: 6 
Number of Studio/Demonstration/Internship 
Credits: 0 
 


 
 
 
 


 
                         
Course Purpose Code: 


 0 – Developmental Courses 
 1 – Non-transferable, General Education 


X 2 – Technical course related to career programs  
 3 – College course which has the primary goal of applying certain concepts (e.g. vocal ensemble) 
 4 – Other college course not considered a part of general education (MNTC) (e.g. computer 


science, health, physical education)  
 5 – Course which is intended to fulfill the Minnesota Transfer Curriculum (MNTC) requirements or 


intended for transfer.         
 9 – Continuing Education/Customized Training specialized credit course (not occurring in 0-5) 


 
Catalog Description: 
This course requires students to utilize their knowledge and skills developed throughout the industrial 
technology curriculum to solve a unique manufacturing or process problem. Students will be required to 
develop and apply additional skills and knowledge in a resource constrained, work-like atmosphere. 
Specifically, this course will require students, working in manufacturing or process teams, to develop and 
implement a process, tool, fixture, or method required in the completion of a task. Students will be required 
to perform all steps in the process, from concept, analysis, developing specification and prints, to the 
building, fabricating, installation, pilot production, and full production. Lean manufacturing principles and 
modern manufacturing concepts will be required, along with industry standard requirements on productivity, 
cost, quality, and stability. This course will draw from knowledge obtained in courses from the industrial 
technology curriculum taken previously and concurrently. 
 
Prerequisites and/or recommended entry skills/knowledge: 
Course Prerequisite(s): 2nd year IT student or EIAT student, or consent of instructor. 
Reading Prerequisite: None 
Composition Prerequisite: College Writing or Technical Writing, or consent of Instructor. 
Mathematics Prerequisite: Math 094 or equivalent  
 
Career Programs and Transfer Majors Accessing this Course: 
Industrial Technology – mining emphasis 
 


Minnesota Transfer Curriculum Goal(s) partially met by this course if applicable:   
(Notes:  No more than two goals may be met by any one course.  Curriculum Committee review and the 
Chief Academic Officer’s approval are required.) 
0. X None  6.  The Humanities and Fine Arts 
1.  Communications  7.  Human Diversity 
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2.   Critical Thinking  8.  Global Perspectives 
3.   Natural Sciences  9.  Ethical and Civic Responsibility 
4.   Mathematical/Logical Reasoning 10.  People and the Environment 
5.  History and the Social and Behavioral Sciences    
 
Learning Outcomes: (including any relevant competencies listed in the Minnesota Transfer Curriculum)    
    
Upon completion of this course, the student will be able to: 


• Perform a concept and tradeoff assessment of potential solutions to the problem 
• Develop a detailed plan outlining the major tasks, material requirements, costs, personnel 


requirements, facilities requirements, machinery requirements, and end products required. 
• Develop and determine a bill of materials for the process 
• Construct technical documentation and prints defining the process. 
• Perform a cost analysis of the project and estimate the unit cost of the final product 
• Develop safety guidelines for the product 
• Define a work-plan for the process 
• Develop training materials for technicians in assembly, repair, and operations 
• Apply the concepts of lean manufacturing in all stages of the process 
• Follow the DMAIC process throughout all stages of the process 
• Provide documentation stating that the customer requirements for the process have been met, 


including control charts, capability analyses, cost analyses, and others.. 
 
Student Assessment Methods: 
 
Various Informal and Formal Assessment methods, lab assignments, worksheets, exams, Group projects, 
portfolio assessment, analyses, and written technical reports. 
Use of Instructional Technology: (includes software, interactive video and other instructional 
technologies): 
Videos, software-based lab simulators, Microsoft Excel, Word, and Power Point  
 
Lecture covers theory and terminology. Lab will cover application and provide a chance to apply and further 
develop concepts introduced in lecture. 
 
Outline or Statement of Major Course Content: 


See catalog description   
 


•   
 
Additional Special Information:  (special fees, directives on hazardous materials, etc.) 
 
 
 
 
Transfer Information:  (Please list colleges/majors that accept this course in transfer.) 
 
 
Approvals: 


 
Body 


 
Representative Signatures 


 
Date 


 
Curriculum Committee  


  


 
Faculty Association 


  


 
Academic Affairs Standards 
Committee  


  


 
Chief Academic Officer 


  


 
Distribution: Original – Administrative Office 
Copies:     Curriculum Committee Chair, AASC Chair,  Transfer Specialist, Originating Faculty Member, Scheduler, Records, 


Student Services, Learning Center, Library 
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Revised:  October 2006 
 
 
References:  
http://www.marthamine.co.nz/ore_process.html  





