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MFG 250
Physical Metallurgy 

______Semester – 20__
COURSE CATALOG DESCRIPTION:

Introduction to the properties of metals, effects of working metals in various forms and shapes, thermal treatments, phase 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. 3 credit hours; 2 lecture / 2 lab
PRERQUISTES:

None

TEXT/REFERENCES
John Neely - Practical Metallurgy & Materials of Industry - Wiley Latest

COURSE GOALS/OBJECTIVES:
Students who satisfactorily complete this course will be able to perform these goals without the use of reference materials unless otherwise noted.  Individual levels of performance will comply with standards set within the textbook, through classroom and lab presentation and participation in lab activities.  
1. Be knowledgeable concerning the various steps, basic materials, and principles involved in making of iron and steel. 
2. Explain several processes used in producing nonferrous metals.

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

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

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

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

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

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

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

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

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

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

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

15. Determine how metal cutting affects the surface grain structure of metals. 
16. Explain notch sensitivity and stress concentration related to design and operating procedures and how these can affect the working life of a part. 
17. Analyze chip structures, chip breakers, speeds and feeds, and their effect on metals.

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

COURSE OUTLINE:
This outline is subject to change with notice.
	Week
	Description

	1.
	Introduction, Syllabus, Extracting metal from Ores

	2. 
	The manufacture of steel product

	3.
	Identification and selection of iron and steel.  Identification of Nonferrous metals

	4.
	Test 1

	5.
	The mechanical and physical properties of metal

	6.
	The crystalline structures of metal.

	7.
	Phase Diagrams and the Iron-Carbon Diagram.  Hardening and Tempering of Plain Carbon Steel

	8.
	Test 2

	9.
	Annealing, Normalizing, and Stress Relieving

	10.
	Isothermal-Transformation Diagrams and Cooling Curves

	11.
	Hardenability of Steels and Tempered Martensite

	12.
	Test 3 

	13.
	Heat-Treating Equipment and Procedures

	14.
	The Effects of Machining on Metals

	15.
	Metallurgy of Welds

	16.
	Final examine 


STUDENT CONTRIBUTIONS:

1.  Attendance: All students are expected to attend all classes.  Make-up will be required at the discretion of the instructor and finding out what was missed is the responsibility of the student.  Students are expected to attend all laboratory sessions.   Make-up will be required for all missed lab sessions.  
2.  Participation:  All students are expected to participate in online and class discussions and submit daily activities.

3.  Homework Assignments    Discussion Questions and chapter reviews are due on Monday of the following week.  Late assignments will not be accepted. 

4.  Exams:  All exams should be taken on assigned day.  Special arrangements must be made prior to the exam time and are at the discretion of the instructor. 

DROP POLICY:

Following a withdrawal for courses eight weeks or longer, grades are recorded as follows:

	Drop during first ten days of the semester.
	No grade recorded; class does not appear on transcript.

	Drop up to midterm.
	W

	Drop after midterm, up to 75% completion of the course.
	WI

	Drop after 75% completion of the course.
	Grade earned, A-B-C-D-F, as outlined on the syllabus.


REASONABLE ACCOMMODATIONS

Reasonable accommodations are available for students who have a documented disability. All accommodations must be approved by the Coordinator of Disability Services (located in the Support Services Office Room C122) 217-641-4343. Late notification may cause the requested accommodations to be unavailable. 

PRIVATE COURSE EVALUATION

Grades will be determined by the following criteria:

	1. 
	Attendance/Daily activities
	20%

	2. 
	Tests/Section Quizzes
	30%

	3. 
	Projects
	25%

	4. 
	Homework
	25%


The final letter grade will be determined according to the following scale:

A 
90-100%

B
80-89%

C
70-79%

D
60-69%

F
59% and below
PRIVATE COURSE SCHEDULE:tc  \l 1 "COURSE SCHEDULE"
This course will meet on ____________ from ____________ in room ____________.

METHODS OF PRESENTATION:
1.  Lecture
2.  Discussion

3.  Group Activities
4.  Lab

ASSESSMENT OF STUDENT LEARNING:
John Wood Community College values continuous improvement of student learning. The College assesses student learning at several levels:  general education, program, and course.  The goal of these assessment activities is ongoing improvement of teaching and learning at John Wood Community College.

INTELLECTUAL PROPERTY RIGHTS 

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.


JWCC Core Values


Self-development, Excellence, Accountability, Integrity�








