	Mechanical Engineering
	EM203
Mechanics of Materials


	Catalog Description

	
	Strength and elastic deflection of engineering materials due to loads applied axially, in torsion, in bending, and in shear. Combined stresses and principal stresses. Applications to design of beams and shafts. 


	Instructor(s)

	
	Ferro, Fine, Stienstra


	Required/Elective

	
	Required. 


	Class/Laboratory Schedule

	
	Four 50-minute lectures 


	Prerequisites

	
	EM 120 – Statics


	Textbook(s)

	
	Beer, Johnston, DeWolf, Mechanics of Materials, McGraw-Hill


	Course Objectives

	
	After successful completion of this course, students will:

	
	Conceptual

· Be able to look at a loaded beam, shaft, or tension member and approximate (by inspection) the likely locations of highest stress.

· Understand that local stresses near concentrated loads will be significantly different than far field stresses away from the loading site.

· Know what tools to bring to bear to solve a problem and know where to find the needed resources.

Specific

· Understand definitions of stress and strain

· Understand the elastic behavior of materials (Hooke’s Law)

· Distinguish between applied stress and material strength and apply factors of safety

· Determine axial stress at a point given multiple axial loads and uniform or stepped geometry

· Determine bending and shear stress at a point in a uniform cross-section beam with both distributed and concentrated loads.

· Determine deflections of the above beam.

· Determine bending and torsional stresses in a circular cross-section beam with both concentrated loads and torques.

· Determine deflections of the above shaft.

· Determine the principal stresses and strains from the known stresses at a point.

	
	


	Course Topics

	
	· Axial Loads: Tension, Compression

· Transverse Loads; Simple Shear

· Oblique Planes: Combined Shear and Normal

· Allowable Stress, Strength, Factor of Safety, Normal Strain, Tension Testing

· Fatigue

· Axial Deformations, Statically Indeterminate Cases

· Thermal Expansion, Poisson’s Ratio

· Shear Strain, Saint-Venant’s Principle, Stress Concentrations

· Torsion, Torque Diagrams

· Torsional Stress, 2nd Moment of Area

· Torsional Deformation, Indeterminate Cases

· Power Transmission shafting (torsion only)

· Bending, 2nd Moment of Area

· Eccentric Loading

· Analysis and Design of Beams in Bending

· Axial Load, Shear, and Bending

· Design of Beams in Bending

· Shear, Shear in Thin-walled Members

· Principal Stress, Maximum Shear Stress

· Mohr’s Circle, Stress Transformation

· Thin-walled Pressure Vessels

· Combined Stresses, Shear, Bending, Torsion

· Beam Deflections, Superposition

· Finite Element Analysis



	
	

	

	
	


	ABET Criteria

	
	This course primarily addresses ABET Criteria a, e, k.


	Program Outcomes

	
	Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

____  1. Identify the readers/audience, assess their previous knowledge and information needs, and organize/design information to meet those needs.

____  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

____  3. Test readers/audience response to determine how well ideas have been relayed.

_____  4. Submit work with a minimum of errors in spelling, punctuation, grammar, and usage.

_____  5. Present information visually using drawings, graphs and sketches.

_____  6.  Deliver oral presentations with clarity and professionalism.

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.

I 


	Professional Component

	
	This course provides 4 credits of engineering science.

	
	

	Prepared by

	
	D Stienstra     3-24-06


