
MET 443 COMPOSITE MATERIALS  

CATALOG DATA: 

MET 443 COMPOSITE MATERIALS (3-0) 3 credits. Prerequisites: ME 316 or concurrent enrollment in MET 440. The course will cover heterogeneous material systems; basic design concepts and preparation; types of composite materials; advances in filaments, fibers and matrices; physical and mechanical properties; failure modes; thermal and dynamic effects; and applications to construction, transportation and communication. This course is cross-listed with ME 443.
TEXTBOOK: 

Engineering Mechanics of Composite Materials, 2nd Edition, Daniel and Ishai, Oxford 2006

INSTRUCTORS: 

Dr. Jon J. Kellar, Office Hours: 2-3 pm M, Tu, W, Th
Dr. Lidvin Kjerengtroen, Office Hours, 2-3 pm M, Tu, W, Th
REQUIRED/ELECTIVE:

MET 443 is a Directed Technical Elective for B.S. Metallurgical Engineering students.  

COURSE OBJECTIVE: 
Students will be able to determine the effects of mechanics and materials chemistry on composite performance. 

COURSE OUTCOMES: 

· Given a particular matrix/reinforcement combination students will be able to identify a manufacturing process to produce a desired composite part.

· Given one of the major fibrous reinforcements the students will be able to describe the design, manufacturing and properties of advanced fibers.

· For a given matrix/reinforcement systems students will be able to determine the role of interfaces and interface phases and their properties in the design, manufacture and properties of PMCs, MMCs and CMCs.

· For a given matrix/reinforcement system student will be able to predict the microstructural properties (stiffness, strength, fracture toughness and fatigue).
· For a given composite system the student will be able to describe the fundamental properties/parameters such as anisotropic, orthotropic, and non-homogenous material behavior.

· For a given composite system the student will be able to carry out two dimensional transformations of stress, strain, and directional elastic parameters.

· For a given set of constituent properties the student will be able to estimate laminate material properties including laminate properties and strength estimates using common failure criteria.

· Given a laminate system the student will have basic understanding of the assumptions of laminate behavior and the significance of laminate stacking order.

TOPICS COVERED:

· Fibers

· Fibers and Whiskers and Nanocomposites

· Reinforcement/Matrix Interface

· Interfaces-Wettability

· Interfaces-Bonding 

· The Interphase Methods for Measuring Bond Strength

· Polymer Matrices

· Polymer Matrix Composite Processing

· Polymer Matrix Composite Interfaces/Interphases

· Structure, Properties and Applications of PMCs

· Elastic behavior of composite lamina-Micromechanics

· Basic concepts including RVE

· Stiffness

· Thermal and moisture expansion

· Lamina Strength
· Ply Mechanics

· Coordinate systems

· Stress, strain, and constitutive relationships

· Off-axis Stiffness and properties

· Macro Mechanics

· Basic assumptions of laminates

· Computation of stress

· Common laminate types: symmetric, balanced, and quasi-isotropic, and specially orthotropic

· Carpet plots

· Failure and Strength

· Tsai-Hill

· Tsai-Wu

· Maximum Strain Criterion

CLASS SCHEDULE:

Lecture: 3 hours per week, 1:00-1:50 am, MWF

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

LABORATORY: 

There is no associated laboratory with this course.

CONTRIBUTION OF COURSE TO MEETING THE PROFESSIONAL COMPONENT:

This course prepares students in the basics of materials selection and design. 
Ethical practice is a frequent discussion item in MET 443, specifically, the role engineer’s play in selection of materials for critical applications such as defense, crash protection and aerospace.  

One major design report is a required part of this course.
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Jon Kellar and Lidvin Kjerengtroen, May 6, 2010
