
MET 231 STRUCTURE AND PROPERTIES OF MATERIALS LAB
CATALOG DATA: 

MET 231 STRUCTURE AND PROPERTIES OF MATERIALS LAB (0-1) 1 credit. Prerequisite: Concurrent registration in MET 232, or permission of instructor.  A laboratory involving quantitative metallography, heat treating practice, mechanical property measurements and metallurgical design of the thermal mechanical treatment of metals.

TEXTBOOK: 

Materials Science and Engineering:  An Introduction, Eight Edition, William D. Callister, Jr.,  and David G. Rethwisch, John Wiley & Sons, Inc., 2010
INSTRUCTOR: 

Dr. Michael West, Office Hours: 11:00-11:50 a.m. M, W, F

REQUIRED/ELECTIVE:

This course is required for all B.S. Metallurgical and Mechanical Engineering students. It is a technical elective for Industrial and Chemical Engineering students.

COURSE OBJECTIVES: 

The objective of this laboratory program is to relate the properties of engineering materials to the materials microstructure developed during thermal and mechanical processing. Students will become familiar with mechanical testing and metallurgical evaluation of materials according to ASTM standards.  Students will gain an understanding of the variability of material properties. Finally, students will also practice writing technical reports that detail experimental findings. The laboratory exercises in MET 231 are timed to follow or coincide with lecture content in MET 232.

COURSE OUTCOMES: 

· Given a set of experimental measurements, students will be able to calculate the mean and standard deviation.
· Given proper instruction of a hardness tester, students will be able to perform Rockwell and microhardness tests on metals.
· Given a micrograph with a scale-bar, students will be able to determine the magnification of the micrograph.
· Given a micrograph of a metal, students will be able to determine the ASTM grain size number of the metal. 
· Given proper safety instruction, students will conduct a tensile test on metal alloys.  Given the results of load and displacement, students will be able to determine the elastic modulus, yield strength, and tensile strength of the alloy. 

· Given proper safety instruction, students will conduct Charpy impact tests on metals.  Given the results of energy absorption, students will be able to estimate the ductile to brittle transition temperature of the metal.

· Given a micrograph of a Charpy impact specimen, students will be able to determine the mode of failure: ductile or brittle. 
· Given results from a heat treatment of steel test, students will be able to construct a Jominy curve.

TOPICS COVERED:

· Statistics

· ASTM Standards
· Hardness Testing
· Microhardness Testing
· Charpy Impact Testing
· Tensile Testing
· Strain Gages
· Optical Metallography
· Scanning Electron Microscopy
· Thermomechanical (Jominy) Testing
CLASS SCHEDULE:

3 hours per week, Recitation: 8:00-8:50 AM, Lab: 9:00-11:00 AM, 1:00-3:00 PM, or 3:00-5:00 PM.  Tuesday (Fall), Thursday (Spring).
RELATIONSHIP OF COURSE TO PROGRAM OUTCOMES: 
(b) Design and Conduct Experiments and Analyze and Interpret Data and Information

(g) Communicate Effectively
LECTURE: 

The course consists of a recitation portion that parallels the lecture portion (MET 232), both in terms of objectives and topics covered.  
LABORATORY: 

The laboratory focuses on conducting hands-on experiments related to course content in the lecture.  Students are required to write a large number of technical reports to satisfy the lab component. 
CONTRIBUTION OF COURSE TO MEETING THE PROFESSIONAL COMPONENT:

· The course prepares students in the basics of standards which govern materials testing and properties. 

· Written and oral communication skills are improved through the iterative writing of technical reports and a final oral presentation.
ASSESSMENT AND EVALUATION

Six Team Technical Reports

Two Individual Technical Memoranda

One Lab Critique

One Team Oral Presentation/Seminar

PERSON WHO PREPARED THIS DESCRIPTION AND DATE OF PREPARATION:

Michael West, April 18, 2010
