
Course # MET x341 ETM x341
Title Materials
Description Identifies methods of selection of materials for engineering applications. Topics include 

fundamental metallic, ceramic, and polymer structures. Additional topics including testing 
materials, alloying and hardening of metals. Discusses fabrication methods, including powder 
metallurgy, metalworking, casting, molding, machining, and welding. Laboratory experiments 
include the preparation of samples, microstructure analysis, cooling arches, and binary phase 
diagrams.

Outcomes                                                                              a b c d e f g h i j k
To be able to distinguish various materials based on their chemical 
bonding and structure.

1.

To be able to understand the four components of the family of materials 
that are involved in the design, production and utilization of materials, and 
to apply criteria that are important in the materials selection.

2.

To be able to understand atomic models and the differences between 
them, electron energies, attractive and repulsive forces for atoms or ions.

3.

To be able to understand and utilize the differences between materials 
with crystalline, non-crystalline and single crystals.

4.

To be able to define and distinguish material imperfections as vacancy, 
interstitials, dislocations, and grain boundaries.

5.

To be able to understand and utilize the stress-strain behavior of various 
engineering materials through elastic moduli, yield stress, tensile strength, 
ductility, toughness in order to characterize elastics and plastic 
deformation.

6.

To be able to understand and apply the strengthening mechanisms of 
materials such as alloying, strain hardening, precipitation hardening, heat 
treatment.

7.

To be able to understand and utilize phase diagrams.8.

To be able to understand the importance of phase transformations in the 
processing of materials through microstructure alterations, particularly Fe-
C systems and draw FCC, BCC, CPH unit cells.

9.

To be able to distinguish two classes of materials: ferrous and non-ferrous 
metal alloys based on composition.

10

To be able to understand various material forming and shaping operations 
such as casting, rolling, extrusion, powder metallurgy associated with heat 
treating procedures such as annealing, quenching and tempering.

11

To understand and distinguish from an atomic perspective the structure 
and properties of ceramic materials in order to classify them based on 
structure and physical properties.

12

To be able to understand and distinguish polymer structures.13

To be able to distinguish characteristic stress-strain behavior, and draw a 
stress strain diagram for steel.

14

To be able to understand the material cycle/life cycle analysis15

To be able to understand fiber structures including lamina, hybrid, 
particulate filled, and smart composite.

16

To be able to provide a report on a material and describe its properties 
and application

17
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