
MET 232 PROPERTIES OF MATERIALS

CATALOG DATA: 

MET 232 PROPERTIES OF MATERIALS (3-0) 3 credits. Prerequisite: MATH 123 and PHYS 111. A course in engineering materials and their applications. The different technological uses of metals, ceramics, plastics, and composite materials are discussed and explained in terms of their basic atomic structure, and mechanical, thermal, optical, electrical, and magnetic properties. Material selection in engineering design is emphasized.

TEXTBOOK: 

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

Dr. Jon Kellar, Office Hours: 2:00-3:00 p.m. M-Th

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 lecture program is to relate the properties of engineering materials to the materials microstructure developed during thermal and mechanical processing. Students develop the understanding to make informed engineering material selection decisions that will be safe and economic. The laboratory exercises in MET 231 are timed to follow or coincide with lecture content.

COURSE OUTCOMES: 

· Given electronegativity data the student will understand the basics of atomic bonding and the resulting structure of crystalline solids.

· Given a specific type of defect the student will know and be able to identify the role the imperfection imparts in the development of mechanical and physical properties of materials.

· Given systems time, temperature data students will be able to perform using mass transport in solids as it pertains to design of alloys and the carburization of steels.

· Given basic input data such as stress and strain students will be able to determine the mechanical properties of materials, and apply these material properties in the design system components.

· Given an image of a fractured specimen the student will be able to identify ductile, brittle, fatigue and high strain rate fractures.

· Given binary phase information the student will be able to predict equilibrium and non-equilibrium structures.
· Given hardenability data for steel and a specified heat treatment schedule, the student will be able to predict if the material meets minimum strength requirements.
TOPICS COVERED:

· Metal Structures

· Imperfections in Solids

· Solid State Diffusion

· Mechanical Behavior of Metals

· Strengthening Mechanisms

· Phase diagrams

· Kinetics of Phase Transformations

· Iron Carbon Alloys – Properties/Microstructure

· Nonferrous metals Alloys -- Properties/Microstructure

· Polymer Structures/Polymer Types/Mechanical Properties

CLASS SCHEDULE:

3 hours per week MWF, 1:00-1:50 p.m. (spring), 10:00-10:50 a.m. (fall)

RELATIONSHIP OF COURSE TO PROGRAM OUTCOMES: (a), (c)
LECTURE: 

The course lectures parallels the laboratory portion (MET 231L), both in terms of objectives and topics covered.  

CONTRIBUTION OF COURSE TO MEETING THE PROFESSIONAL COMPONENT:

One major design report is a required part of this course.

PERSON WHO PREPARED THIS DESCRIPTION AND DATE OF PREPARATION:

Jon Kellar, March 30, 2010
