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	MFG 120 – 310 

Physical Metallurgy

Spring 2013


Instructor Name: Mark Mika
Email Address:  

Office Location: C-1012

Office Telephone: 815-280-2516 (Matt Higgins phone)
Office Hours:    :    
Monday: 8:00 AM – 9:00 AM

Tuesday: 8:00 AM – 9:00 AM and 4:00 PM – 5:00 PM


 


Thursday:  8:00 AM – 9:00 AM
 
Wednesday: 12:00 PM – 1:00 PM
 

Course Description: MFG 120 is an introduction to the properties of metals, effects of working metals in various forms and shapes, thermal treatments, chase diagrams and principles concerning materials science including atomic and crystal arrangements and their effect on mechanical properties. Lab work will include testing ferrous and nonferrous metals through hands-on examination.

 IAI number: * NONE

Students The Course Is Expected To Serve: Students enrolled in the Manufacturing (MFG), and Welding (WELD), programs are served by enrollment in this course.

Credit and Contact Hours 
* Credit Hours : 3
* Lecture/Demonstration : 2

* Lab/Studio/Clinical : 2

Prerequisites: * NONE

Books, Supplies, and Supplementary Materials 

· Required Textbooks/Reading list 

	
	1.     

John Neely. Practical Metallurgy & Materials of Industry. Wiley, 0 



	
	


· Supplementary texts/materials

1.  Notebook, paper, pencil.

2.  Calculator

· Other resources utilized

Handouts provided by the Instructor

Methods of Instruction: 

Lecture

Laboratory

Student Learning Outcomes 

Upon successful completion of this course, the student will be able to: 

	1.     
	Be knowledgeable concerning the various steps, basic materials, and principles involved in making of iron and steel. Explain several processes used in producing nonferrous metals. 

	2.     
	Describe how steel is formed into various shapes and products and list the advantages of some processes over others for a given product. 

	3.     
	Identify different types of ferrous metals by various means of shop testing. 

	4.     
	Classify some nonferrous metals by a numerical system and identify others by testing methods. 

	5.     
	Correctly define and describe the mechanical and physical properties of metals. Describe the various testing machines and their uses. 

	6.     
	Make a Rockwell test using the correct penetrator, major and minor loads, and scale. 

	7.     
	Describe the various phases of crystalline structures of metals. Describe the various aspects of solid solutions. 

	8.     
	Demonstrate an understanding of phase diagrams by recognizing their parts. 

	9.     
	Correctly harden a piece of tool steel. Correctly temper the hardened piece of tool steel. 

	10.     
	Explain the principles of and differences between the various kinds of annealing processes. 

	11.     
	Explain the hardenability of steels and their quenching rates by using information gained from the I-T diagrams. 

	12.     
	Explain the methods of determining and evaluating the depth of hardening (hardenability) of various steels. 

	13.     
	Describe the proper heat-treating procedures for most tool steels. 

	14.     
	Determine how metal cutting affects the surface grain structure of metals. 

	15.     
	Explain notch sensitivity and stress concentration related to design and operating procedures and how these can affect the working life of a part. 

	16.     
	Analyze chip structures, chip breakers, speeds and feeds, and their effect on metals. 

	17.     
	Describe the changes in welds and heat-affected zones because of the heat of welding and their effects upon the welded structure.


General Education Student Learning Outcomes :  

1. Students will learn to reason mathematically when evaluating the hardness of materials using the Rockwell hardness tester.  In addition the Tensile strength of materials will be evaluated.
2. The student will hone their critical thinking skills when evaluating worksheets and evaluating metallurgical principles on tests, quizzes and lab assignments.
3. Memory skills will be honed by requiring students to understand and use charts and tables relating to the principles of metallurgy.
Graded Assignments and Policies 

Quizes, and Labs will be graded by the Instructor.  It is the student’s responsibility to complete the assignments when they are due.

Graded Assignments: 

Grading Policy * Note: 

The instructor will determine the minimum amount of work to be completed.

The performance of each student will be based upon a system of letter grades derived from all assignments as listed above under course description.

Engagement

10%

Mid Term


10%  (No make up quizzes, but will drop lowest 2)

Quizzes and Labs

50%

Final or Project

30%
                                                  100%

Project:  Topic must be approved by the Instructor and is due on the date of the final.

The performance of the students is based on a system of letter grades as follows: 


                 A = 90% - 100%

                 B  = 80% - 89%

                 C = 70% - 79%

                 D = 60% - 69%

                 E  = 60% & Below
Mid Term and Final:  The mid term to access the student on subject matter prior to the final exam.  The final is to cover all material covered in the course.  The mid term accounts for 10% of the grade and the final is 30% of the grade.

Classroom Policies and Procedures   

A. General Information: 

Students are required to maintain an atmosphere of respect for the instructor and fellow students alike.  

There will be an occasional pop quiz used to evaluate the level of expertise the class as a whole has attained on any of the materials covered in class.  This will be done at the instructor’s discretion.  

All worksheets assigned for homework will be completed using the lab time allowed in class and taken home for completion to be evaluated at the next class meeting.  If homework assignments are not being completed, they will be collected and graded at the discretion of the instructor.

B. Attendance Policy   
1. A student is allowed to be absent a total of three (3) occasions.

2. Student is expected to be present the full period of class.

C. Make-up Policy If a student is absent from class; it is the responsibility of the student to contact their instructor during the instructor’s office hours to obtain information about assignments missed.  All missed assignments or mid term must be made up by the next class meeting.

D. Extra-credit Policy None
E. Final Exam Information  The Final Exam will be taken the last day of class.  Normally this class takes the Exam during the normal class day and time.  
F. Academic Honor Code   
The objective of the academic honor code is to sustain a learning-centered environment in which all students are expected to demonstrate integrity, honor, and responsibility, and recognize the importance of being accountable for one’s academic behavior. 

The penalty for academic dishonesty is immediate expulsion from class resulting in a zero grade for the semester.  Additional sanctions may be warranted depending upon the infraction.

G. College Statement about grades of “F” and withdrawal from class.

· Students may withdraw from a course by processing an add/drop form during regular office hours through the Registration and Records Office at Main Campus or Romeoville Campus, or by phone at 815-744-2200. Please note the withdrawal dates listed on your bill or student schedule. Every course has its own withdrawal date. Failure to withdraw properly may result in a failing grade of “F” in the course.

· At any time prior to the deadline dates established, an instructor may withdraw a student from class because of poor attendance, poor academic performance or inappropriate academic behavior, such as, but not limited to, cheating or plagiarism. 

H. Intellectual Property
Students own and hold the copyright to the original work they produce in class. It is a widely accepted practice to use student work as part of the college’s internal self-evaluation, assessment procedures, or other efforts to improve teaching and learning and in promoting programs and recruiting new students. If you do not wish your work to be used in this manner, please inform the instructor.

I. Student Code of Conduct 
Each student is responsible for reading and adhering to the Student Code of Conduct as stated in the college catalog. 

J. Sexual Harassment
Joliet Junior College seeks to foster a community environment in which all members respect and trust each other. In a community in which persons respect and trust each other, there is no place for sexual harassment. JJC has a strong policy prohibiting the sexual harassment of one member of the college community by another. See Catalog or Student Handbook.

K. Student Support http://jjc.edu/services-for-students/pages/default.aspx 

a. Disability Services: http://jjc.edu/services-for-students/disability-services/Pages/default.aspx.  Student Accommodations and Resources (StAR):  If you need disability-related accommodations, specialized tutoring, or assistive technology in this class, if you have emergency medical information you wish to share with me, or if you need special arrangements in case the building must be evacuated, please inform me immediately. Please see me privately after class or at my office. New students should request accommodations and support by scheduling an appointment with the Student Accommodations and Resources (StAR) Office, Campus Center 1125, (815) 280-2230.

b. Tutoring: http://jjc.edu/services-for-students
c. Counseling and Advising: http://jjc.edu/services-for-students/counseling-advising
d. Academic Resources: http://jjc.edu/services-for-students/academic-resources
e. Support Programs: http://jjc.edu/services-for-students/support-programs-services
f. Technology Support: http://jjc.edu/services-for-students/Pages/technology-support.aspx
L. Safety Students with an impaired ability to concentrate may jeopardize safety in this classroom for themselves, their classmates and their instructor. If your ability to concentrate is impaired you should discuss this matter with your instructor.  Students are responsible for reporting to their instructor any condition that would impair the ability to concentrate. Failure to notify your instructor of this issue may be a violation of the Student Code of Conduct.
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, 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, timelines, usefulness, adequacy, continued availability, or ownership. This solution is copyrighted by the institution that created it. Internal use, by an organization and/or personal use by an individual for  non-commercial purposes, is permissible. All other uses require the prior authorization of the copyright holder.
Topical Outline 

WEEK

NUMBER

1) 
Chapter 22 Hardness Testing, and Lab

2) 
Chapter 1 Extraction Metal from Ores

3) 
Quiz on chapter 1 and 22, Chapter 2 Casting of Metals

4) 
Quiz on chapter 2, Chapter 7 Heat Treating Equipment

5) 
Quiz Chapter 7, Heat Treat Lab

6) 
Chapter 5 Classification Iron alloys, Chapter 6 Manufacturing of steel products

7) 
Quiz on Chapter 5 & 6, Chapter 3 Physical and Mechanical Properties of Metals  

8) 
Quiz on Chapter 3, Tensile and Charpy testing Lab

9) 
MIDTERM
10) 
Chapter 4 Crystal Structure of Metals and Basic Phase Diagrams

11) 
Quiz Chapter 4, Chapter 8 The Iron Carbon Diagram

12) 
Quiz Chapter 8, Chapter 9 The Hardenability of Steel

13) 
Quiz on Chapter 9, Chapter 10 Annealing, Stress Relieving…

14) 
Quiz Chapter 10,  Metallographic Lab
15) 
Chapter 11 Welding Processes for Iron and Iron Alloys

16) 
REVIEW FOR FINAL -  ORAL PRETEST

17) 
FINAL EXAM
Effective Date: January 2013 (MTH)
-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Signature of Department Chair: _______________________________________________
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