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Division: Business, Engineering, and Technologies
Department: Design, Construction, and Trades

COURSE NUMBER: SKTR 1670 				COURSE TITLE: Welding: Metallurgy I

INSTRUCTOR:						CONTACT:

CREDITS: 2		CLASS/CONTACT HOURS PER WEEK: 3		PREREQUISITES: SKTR 1470, SKTR 1480

DESCRIPTION OF COURSE 
This course will focus on how materials react to chemicals, heat, stress, strain and alloying. The learner will engage in activities that promote awareness to how metals change in both structure and property as a result of welding. This course will emphasize the fundamental properties of metals and related welding metallurgy principles.

COURSE STUDENT LEARNING OUTCOMES
Describe fundamental principles related to welding metallurgy.
Describe fundamental principles related to the properties of metals.
Describe fundamental principles related to residual stress and distortion.
Utilize phase diagrams

PROGRAM OUTCOMES 
Understand the role and function of the skilled trades in the construction industry  
Discriminate the work they perform and how it interrelates with the other trades in the overall scope of a construction project  
Apply underlying theories and principles that are foundational to the trade that they have chosen  
Read, interpret, and follow construction drawings.  
Apply current industry-specific building codes in the planning and execution of work  
Demonstrate the use of proper safety procedures in all activities  

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING 

For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
Critical Thinking  
Ethical Reasoning  
Quantitative Skills  
Scientific Literacy  
Technological Competence 
Communication Competence  
Cultural & Social Awareness  
Professional and Life Skills 
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
White Board; PC Terminal with Video Display and Projection Capability; Demonstration Tools, Construction Materials, and Protective Clothing

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
D2L Brightspace CWB Group 
Handouts 

GENERAL INSTRUCTIONAL METHODS
Lecture, Demonstration, Practical Exercise, Technical Video 

STANDARDS AND METHODS FOR EVALUATION
Attendance.............................10% 
Quizzes ..................................30% 
Homework  ............................30% 
Final Exam .............................30% 

GRADING SCALE
91% – 100%....A 
81% – 90%......B 
71% – 80%......C 
61% – 70%......D 
00% – 60%......E 

SPECIAL COURSE REQUIREMENTS
Laboratory 
Backpacks or book bags are NOT allowed in the lab area. All students are required to follow proper safety procedures in the lab. Safety procedures require students to demonstrate at all times proper individual safety and group safety. Students must understand and follow the concept of safety first when using the Welding lab. All students must wear personal safety clothing when using the Welding lab. The student must wear long pants (no shorts, skirts, or dresses) and a long-sleeve shirt. The protective equipment includes, but is not limited to, the following: safety goggles, welding gloves, welding apron, leather boots or shoes. Sandals are  NOT Permitted. If a student does not have the proper safety gear, he/she will not be allowed to use the lab for that class session, resulting in a grade of Zero. 
Late Work 
All assignments must be submitted according to published deadlines. Late work will not be accepted without prior notice to – and approval of – the instructor. Any extensions will be at the instructor’s discretion and may include grade reductions.  
ATTENDANCE POLICY
Your instructor determines the attendance policy as follows: Due to the nature of this course, it is in your best interest to attend every class. If an absence is unavoidable, students are responsible for obtaining any materials or information given out in their absence from another student, or, if available, from Blackboard. 

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”
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UNITS OF INSTRUCTION 
	
	UNIT OF INSTRUCTION
	LEARNING OBJECTIVES/GOALS
	ASSESSMENT METHODS
	ASSIGNMENTS
	ASSIGNMENT DUE DATE

	Unit 1

	Metallurgy

	Describe fundamental principles related to welding metallurgy
	Attendance 
Quizzes 
Homework 
Lab projects 
Final Exam 
	Assignment: 1-1 Complete the Introductory Metallurgy module in CWB Group. See blackboard link for access. Post a screen shot of the knowledge check score for credit. 
35 Pts. 
Assignment: 1-2    Skim through the  Metal  History  slides  and  type  a  sentence  or  two about  five  different  things  that  you  learned  or  that  you  found  particularly  interesting.  Also watch the  Metallography  Video  and  add  a  sentence  or  two  about  five  different  things  that  you learned  or  that  you  found  particularly  interesting  in  the  video.  
15 Pts. 
	Due on: 09/06
ASSIGNMENT 1-1 
ASSIGNMENT 1-2

	Unit 2

	 
	Describe fundamental principles related to the properties of metals. 
	Attendance 
Quizzes 
Homework 
Lab projects 
Final Exam
	Assignment: 2-1 Complete Knowledge Check for the following Lesson: Materials 
1. Lesson 1 - Mechanical and Physical Properties of Metals 
10 Pts. 
Assignment: 2-2 Watch the Pace Technologies video about Rockwell hardness testing and type out a step-by-step procedure to test the hardness of a sample cut from a steel weldment. 
40 Pts. 
	Due on: 09/20
ASSIGNMENT 2-1
ASSIGNMENT 2-2

	Unit 3

	Major Metals 
Steel Specifications 
	Describe the composition, effect of alloying and the steel numbering system. 
Identify the basic steps in the production of steel.
	Attendance 
Quizzes 
Homework 
Lab projects 
Final Exam
	Assignment: 3-1    
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Complete Knowledge Checks for: 
Major Metals 
Steel Specifications 
35 Pts. 
   
Assignment: 3-2   Type a  paragraph  describing  the  Charpy  v-notch  test.
15 Pts. 
	Due on: 10/04
ASSIGNMENT 3-1
ASSIGNMENT 3-2


	Unit 4

	Crystal Structure
Failure and Deformation of Metal
	Explain how a crystal is formed in metal. Describe space lattice structures. Explain how temperature affects crystal growth and grain size. 
Describe five important structural forms of steel and iron.





	Attendance 
Quizzes 
Homework 
Lab projects 
Final Exam
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK5]Assignment: 4-1   Complete Knowledge Check or Module readings for: 
Terms and Definitions 
Grain Structures of Metals 
50 Pts. 


	Due on: 10/11
ASSIGNMENT 4-1


	
	UNIT OF INSTRUCTION
	LEARNING OBJECTIVES/GOALS
	ASSESSMENT METHODS
	ASSIGNMENTS
	ASSIGNMENT DUE DATE

	Unit 5

	Iron-Carbon Diagram
Microstructural Analysis

	Compare different structures of steel under a microscope. 
	Attendance 
Quizzes 
Homework 
Lab projects 
Final Exam
	Assignment: 5-1    This is Quiz 1 covering chapters weeks one thru 4. Open the quiz in the quiz tab in Blackboard and complete the quiz. (Open notes) 
100 Pts. 




	Due on: 10/18
Quiz#1 




	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Unit 6

	Heat Treating and Quenching
	Explain what happens inside a piece of metal when it breaks. 
	Attendance 
Quizzes 
Homework 
Lab projects 
Final Exam
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK10]Assignment: 6-1   Complete Knowledge Check for Cast Iron 
50 Pts. 


	Due on: 10/25
ASSIGNMENT 6-1


	Unit 7

	Annealing and Normalizing
	Explain heat treating process 
	Attendance 
Quizzes 
Homework 
Lab projects 
Final Exam
	Assignment: 7-1   
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Complete Knowledge Check for Steels
50 Pts. 















	Due on: 11/01
ASSIGNMENT 7-1








	
	UNIT OF INSTRUCTION
	LEARNING OBJECTIVES/GOALS
	ASSESSMENT METHODS
	ASSIGNMENTS
	ASSIGNMENT DUE DATE

	Unit 8

	Isothermal Transformation Diagrams
	Describe the purpose of annealing and normalizing metal. 
	Attendance 
Quizzes 
Homework 
Lab projects 
Final Exam
	Assignment: 8-2   Open Quiz  2  in  the  quiz  tab  in  Blackboard  and  complete  the  quiz.
100 Pts. 
	Due on: 11/08
Quiz#2 
ASSIGNMENT 8-1


	Unit 9

	Tempering
	Explain the purpose of an isothermal transformation (I-T) diagram and describe how it used. 
Explain the purpose of tempering. 
	Attendance 
Quizzes 
Homework 
Lab projects 
Final Exam
	[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23]Assignment 9-1 Complete Knowledge Check for Heat Treatment 
25 Pts.


	Due on: 11/15
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]ASSIGNMENT 9-1


	Unit 10

	Surface Hardening
Processing Nonferrous Metals
Aluminum and Aluminum Alloys
Copper, Bronze, and Brass
	Explain the principles of surface hardening 
Identify and explain the basic processing methods used for non-ferrous metals
	Attendance 
Quizzes 
Homework 
Lab projects 
Final Exam
	Assignment 9-2 Watch the video "The Viking Sword:  What It Is and What It Is Not” or The Documentary about the Viking Sword and write a one page typed report describing any metallurgy facts concerning the sword or its construction that you learned.  Submit the typed report through this assignment.
25 Pts. 
Assignment: 10-1 Complete Knowledge Check for Aluminum  
25 Pts.
	Due on: 11-22
ASSIGNMENT 9-2 
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]ASSIGNMENT 10-1


	Unit 11

	
Magnesium, Zinc, Tin, and Specialty Metals
	Describe desirable properties and applications of these nonferrous metals. 
	Attendance 
Quizzes 
Homework 
Lab projects 
Final Exam
	
Assignment 11-1 Watch a group of videos contained in Unit 11.   Write a step-by-step process that you would follow to evaluate a weld sample and submit via this assignment in Blackboard.
50 Pts.
	Due on: 12/06


ASSIGNMENT 11-1




	Week 16
	Finals Week
	Objectives covered thru weeks 1-15 
	Final Exam
	The final exam will be taken online. 
100 Pts.
	Due on: 12/11
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