	Mechanical Engineering
	ME 417
Advanced Materials


	Catalog Description

	
	Fundamentals of deformation and fracture in metals, polymers, and ceramics with application to design. Emphasis on time-temperature dependence of polymers, brittle behavior of advanced ceramics, and the fracture mechanics approach to design of high strength and critical application materials.. 


	Instructor(s)

	
	Stienstra


	Required/Elective

	
	Elective. 


	Class/Laboratory Schedule

	
	Four 50-minute lectures.


	Prerequisites

	
	EM203, ME328


	Textbook(s)

	
	Materials Science and Engineering, Callister, Wiley


	Course Objectives

	
	We are still operating on the assumption that the three rules for good design are that 

· it doesn’t hurt anyone

· it makes money

· it functions adequately

To support that mission in this course, we will 

· apply the Ashby approach to perform material selection in design 

· learn and apply the techniques of fracture mechanics to design with high strength/low ductility materials  (and learn the value of fracture mechanics for materials with measured flaws)

· learn and apply the techniques for designing with materials that have time- and temperature-dependent properties.

· examine fractures and explore the methods for diagnosing and preventing failure by fracture

Throughout the course we will be learning and applying

· problem solving skills

· critical thinking skills

To do these things you will be expected to 

· find, summarize, critique, and present information from a variety of sources

· work cooperatively in class with others to 

· troubleshoot and diagnose  failures

· critically evaluate the work of peers 



	
	


	Course Topics

	
	· Quantifying behavior of metals in the plastic region, with applications in manufacturing and crashworthiness.

· The Ashby approach to selecting materials for mechanical design.
· Failure analysis with emphasis on fracture analysis. 

· Linear elastic fracture mechanics including the LEFM approach to fatigue.

· Design with time- and temperature-dependent polymers, especially use of Design Guides published by manufacturers such as GE, Dow, and BASF.


	Course Schedule

	
	4 lecture periods



	ABET Criteria

	
	


	Program Outcomes

	
	Teams - An ability to work effectively in teams

When assigned to teams, students will:

_____  1. Share responsibilities and duties, and take on different roles when applicable.

_____  2. Analyze ideas objectively to discern feasible solutions by building consensus.

_____  3. Develop a strategy for action.

_____  4. Listen openly, actively and critically.

Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

_____  1.  Inspect and define the problem.

_____  2.  Identify the basic principles and concepts that apply to the situation.

_____  3.  Use appropriate resources to locate pertinent information.
_____  4.  Build appropriate model(s).

_____  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

_____  6.  Check a solution using appropriate criteria.

Continue to Learn and Educate One's Self                            

_____  1.  Learn new information independently. 


	Professional Component

	
	This course provides 4 credits of engineering science

	
	

	
	This class is an extension of mechanics of materials for fracture mechanics and viscoelastic design and is an extension of materials engineering in the further development of the relationships between processing, microstructure, and properties.  The course had design components (ex. the Ashby materials selection process, use of Companies’ design guides), but no design credits are claimed.


	Prepared by

	
	David Stienstra


