
MET 330 PHYSICS OF METALS
CATALOG DATA: 
MET 330 PHYSICS OF METALS (3-0) 3 credits. Prerequisite: MET 232.  The fundamental principles of physical metallurgy with emphasis on the mathematical description of mechanisms that control the structure of materials.  Topics are structure of metals, x-ray diffraction, elementary theory of metals, dislocations, slip phenomena, grain boundaries, vacancies, annealing and solid solutions. 
TEXTBOOK: 

Fundamentals of Physical Metallurgy, John D. Verhoeven, John Wiley & Sons, Inc., 1975.
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 Engineering students. It is a technical elective for Mechanical and Chemical Engineering students.

COURSE OBJECTIVES: 

The objective of this course is to introduce students to the physical structure of metals.  Students will understand the basic crystal structures of most metals.  Students will be able to draw the structure of a solidified pure metal and alloy ingot.  Students will be able to quantify segregation in a metal casting.  Students will understand the role of defects in crystals on diffusion in the solid state and mechanical properties.  Students will also understand affects of grain size reduction, alloying, and dislocation density on strength and recrystallization temperature of a metal. 
COURSE OUTCOMES: 

· Given unit cell and crystal structure information, students will be able to determine volumetric, planar, and linear density within a crystal lattice.
· Given atomic and structure information for metals, students will be able to predict the degree of solubility of solid solutions.
· Given an x-ray powder diffraction intensity scan, students will be able to determine the crystal structure and lattice parameter for a metal.
· Students will be able to calculate the resolved shear stress to cause slip in a metal crystal structure.

· Given activation energy for vacancy formation, students will be able to calculate the equilibrium number of vacancies for a metal at high temperature.
· Given diffusivity data for solid state diffusion, students will be able to estimate the concentration profile of a diffusing species in a metal using Fick’s 2nd law.

· Given a distribution coefficient based on the phase diagram, students will be able to estimate the concentration gradient in a directionally solidified ingot.

· Students will understand the nature of the energy barrier associated with homogeneous nucleation. Given degree of subcooling, students will be able to estimate the critical nucleus size for a metal.

· Students will be able to describe the affects of grain size reduction, alloying, and dislocation density on strength and recrystallization temperature.

TOPICS COVERED:

· Crystal Structure

· Structure Determination

· Plastic Deformation

· Grain Boundaries
· Dislocations

· Vacancies

· Solid State Diffusion

· Solidification

· Nucleation and Growth

· Solid Solutions

· Phase Diagrams

· Recovery and Recrystallization

· Phase Transformations

CLASS SCHEDULE:

3 hours per week, MWF 8:00-8:50 AM (odd years)
RELATIONSHIP OF COURSE TO PROGRAM OUTCOMES: 
(a) Apply Knowledge of Math, Science, and Engineering
(c) Optimally Select Material and Design Materials Treatment and Production Processes
(k) Use Engineering Techniques, Skills, and Tools Use Engineering Techniques, Skills, and Tools

LECTURE: 

The course consists of a lecture portion that parallels the lab (MET 330L), both in terms of objectives and topics covered.  
LABORATORY: 

None
CONTRIBUTION OF COURSE TO MEETING THE PROFESSIONAL COMPONENT:

· The course prepares students in the basics of the structure of metals and provides students with the necessary basis to design important metallurgical processing techniques including casting, grain size reduction, homogenizing, cold working, and annealing.

ASSESSMENT AND EVALUATION

Two or Three Hour Exams

One Final Examination

Homework

PERSON WHO PREPARED THIS DESCRIPTION AND DATE OF PREPARATION:

Michael West, April 18, 2010
