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Department: 

COURSE NUMBER: 	MECH 1150		COURSE TITLE:	Engineering Materials

INSTRUCTOR:				CONTACT:

CREDITS:	3	CLASS/CONTACT HOURS PER WEEK:	4 (2 lecture, 2 lab)	
PREREQUISITES: 	placement into ‘No reading required’

DESCRIPTION OF COURSE 
This is a course that will acquaint the technician with the nature, properties, performance, characteristics, and practical uses of various engineering materials. Materials including ferrous and nonferrous metals as well as a variety of non-metals will be covered.  

COURSE GOALS
To prepare the Engineering Technician to assist in the selection and/or refinement of material(s) and manufacturing process(es) used for a given application.

COURSE STUDENT LEARNING OUTCOMES 
1. Engineering Materials: Define and describe the structure and properties of metals, polymers, ceramics, and composites.
2. Material Properties: Define and describe material properties especially Strength, Brittleness/ductility, Modulus, Hardness, and Toughness.  Use appropriate test apparatus to determine the aforementioned properties.
3. Non-Destructive Testing: Identify appropriate NDT method to be used in evaluation of a given material/flaw type.
4. Metal ID: Specify metals using standard nomenclature, including Alloy Steel, Stainless Steel, Tool Steel, and Aluminum.
5. Corrosion: Identify corrosion modalities and protection methods.
6. Heat Treating: Use an Iron-Carbon phase diagram to determine phase(s) present at a given temperature and composition.  List and describe methods for through hardening, case hardening, and softening steel.
7. Non-Metals: Describe and identify the structure, properties, types, advantages and disadvantages of non-metallic materials including polymers, elastomers, ceramics, wood products, composites, semiconductors, and materials used in additive manufacturing. Identify applications for the use of each of these materials.
8. Materials Selection: Describe and apply the process for material selection, taking into consideration the requirements of an application, including mechanical and physical properties, environmental considerations, manufacturing processes, and cost.
9. Research Project:  Complete a research project on a topic relevant to course material.

PROGRAM OUTCOMES 
Problem Solving - Be able to solve engineering and design problems by: 
· Evaluating and/or establishing design criteria for a given problem
· Selecting appropriate material(s)
· Evaluating solution options, taking into consideration known constraints

Manufacturing - Be able to assist in the development and improvement of manufacturing processes by: 
· Choosing, constructing, and interpreting graphical displays of data
· Applying an understanding of the interrelationships between material properties of and manufacturing processes for various engineering materials. 

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING (Include only those ILGs covered in this course)

For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
#1 Critical Thinking
#3 Quantitative Skills
#5 Technological Competence
#6 Communication Competence

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED
None

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
DeGarmo's Materials and Processes in Manufacturing; 12th or 13th edition; Black & Kohser; Wiley 2017/2020. ISBN 978-1-118-98767-4 or 978-1-119-59298-3.

GENERAL INSTRUCTIONAL METHODS
Lectures & demonstrations
Videos
Labs	
Case Study
Research Project

STANDARDS AND METHODS FOR EVALUATION
The student's final grade will be based on the following:
Homework				25% of final grade
Lab assignments			10% of final grade
Attendance/Participation		10% of final grade
Tests (3)				25% of final grade
Project					15% of final grade
Final Examination			15% of final grade

The project must be successfully completed to pass the course.  Tests will be weighted equally. 

GRADING SCALE
Final grades will be based on the following scale:
	A = 94 – 100%
	B = 86 -   93%
	C = 75 -   85%
	D = 70 -   74%
	E =    0 -   69%	
Those earning a grade of ‘A’ going into the final exam will have the final exam waived and earn an ‘A’ for the course.

SPECIAL COURSE REQUIREMENTS
None

ATTENDANCE POLICY
Attendance/Participation is included in your grade.  In order to receive full credit, you must join the class sessions in person or via Zoom and meaningfully engage in the class.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

Academic Integrity:
Use of AI
1. Never submit copy/pasted text from AI tools and try to pass it off as your own work. To do so is academic misconduct. 
2. Grammar/Style/Translation: Using the tool for grammar checks on already written work is fine, but you must be transparent about doing so. Identify the tool used, Copy/paste the exact prompt you used and the output the tool generated.
 
Plagiarism
1. Never submit copy/pasted text from the internet and try to pass it off as your own work. To do so is academic misconduct. 
2. Cite your sources: You are invited to use the internet to research information, but you must always cite your source, even for a homework question. 
 
You are encouraged to review the guidelines outlined in the Code of Student Conduct about completing academic activities with fairness and honesty.

Some student work may be submitted to AI or plagiarism detection tools in order to ensure that student work product is human created. You will be submitting your term paper to the detection tool yourself – so that you can see what is flagged and correct issues before making your final submission.

ADDITIONAL INFORMATION:
Submittals:
Homework is to be completed and submitted by class time on the due date.  

Homework not submitted by the due date will be accepted one week following the due date, but with 10% loss of credit.  No work will be accepted after that time.

Note: submittals that are not returned during the term may be picked up in the instructor’s office during the first 6 weeks of the next term.  After that period, they will be destroyed.

Withdrawal from class: Please note that school policy requires you to officially withdraw from a course to avoid receiving a failing grade.  See your advisor or instructor for information on how to officially drop a class.
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UNITS OF INSTRUCTION 

MECH 1150							Schedule

	WEEK

	DATE 
	UNIT OF INSTRUCTION, CHAPTER/TOPIC, ACTIVITIES
	ASSESSMENT METHODS
	ASSIGNMENTS
	DUE DATE

	Week 1

	
	I. Intro to Metals - Ch 3
	Hw, Test 1, Final Exam
	Ch 3 hw
	

	
	
	More Ch 3
II. Properties of Materials - Ch 2
Material Properties
	
Hw, Test 1, Final Exam
	
Ch 2 hw
	

	Week 2

	
	More Ch 2
	
	
	

	
	
	Material Testing lab 
	Lab, Test 1, Final Exam
	Tensile Lab; Charpy Lab;
Rockwell Hardness
	

	Week 3

	
	Non-Destructive Testing – Ch 11
	Hw, Test 1, Final Exam
	Ch 11 hw
	

	
	
	NDT lab
	
	
	

	Week 4

	
	Review for Test 1
	
	
	

	
	
	Test 1 on Chs 3, 2, & 11
	
	
	

	Week 5

	
	Research Techniques for Project
	
	Research Tech. hw with Project Topic
	

	
	
	III. Types of Metals – Ferrous Metals – Ch 6
	Hw, Test 2, Final Exam
	Ch 6 hw
	

	Week 6

	
	III.  Types of Metals (con’t) – Non ferrous metals - Ch 7
Shop Tests for Metals
	Hw, Test 2, Final Exam
	Ch 7 hw
	

	
	
	IV. Corrosion and Protection of Metals Set up Corrosion Lab
	Hw, Lab, Test 2, Final Exam

	Corrrosion hw Corrosion lab proposal
	

	Week 7

	
	V. Heat Treating - Ch 4
Phase Diagrams and the Fe-C System
	Hw, Test 2, Final Exam
	Ch 4 hw
	

	
	
	More Ch 4
Metallic Sample Prep demo
	 
	
	

	Week 8

	
	Review for Test 2
	
	
	

	
	
	Test 2 on Chs 6, 7, Corrosion, 4
	
	
	

	Week 9

	
	V. Heat Treating (con’t) - Ch 5 Heat Treating
	Hw, Lab, Test 3, Final Exam
	Heat Treat hw #1
	

	
	
	More Ch 5 
	
	Heat Treat hw #2
	

	Week 10

	
	Heat treating lab or plant tour
	
	
	

	
	
	VI. Non Metals - Ch 8 
	Hw, Final Exam
	Ch 8 hw
	

	Week 11

	
	VI. Non Metals (con’t) -Semiconductors 
	Hw, Test 3, Final Exam
	Semiconductor hw
	

	
	
	Review for Test 3
	
	
	

	Week 12

	
	Test 3 on Chs 5, 8, Semiconductors
	
	Project Draft & Reflection
	

	
	
	Corrosion Lab wrap up
	
	Final Report
	

	Week 13

	
	VI. Non Metals (con’t) - Materials in Additive Manufacturing 
Plastic Tensile Lab
	Hw, Lab, Final Exam
	3D printing HW
	

	
	
	VII: Materials Selection – Ch 9
	Case Study, Hw, Final Exam
	Ch 9 hw
	

	Week 14

	
	HOLIDAY ALLOWANCE
	
	
	

	
	
	HOLIDAY ALLOWANCE
	
	
	

	Week 15

	
	Project presentations
	
	
	

	
	
	Prepare for Final Exam
	
	
	

	Week 16
	
	Final Exam
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