AAE 204

Aeromechanics II

Description:  

Review of statics and equilibrium.  Basic concepts of mechanics of solids.  Mechanical behavior of materials.  Description of structural components.  Axially-loaded members.  Torsion of shafts.  Transverse loading of beams.  Combined loading.  Plane stress and applications.  Failure theories.  Emphasis on aerospace structural component applications.

Format: 3 hrs lecture per week.

Credit Hours: 3 

Status: Required, Sem 4

Offered: Fall & Spring

Pre-requisite: AAE 203

Co-requisite: AAE 204L   

Course Instructor:  W. A. Crossley, J. F. Doyle, T. N. Farris, A. F. Grandt

Text: Gere, J. M., Mechanics of Materials, fifth edition, Brooks/Cole publishing, Pacific Grove, CA, 2001.  ISBN 0-534-37133-7

Assessment Method:  Homework (30%), Mid-term Exam 1 (20%), Mid-term Exam 2 

(20%), Final Exam (30%)  Grading policy is an Instructor option and may vary.

Course Goal & Objectives:

Goal: 

The goal of AAE 204 is to introduce aerospace engineering students to the mechanics of solids concepts of force / stress / equilibrium, deformation / strain / compatibility, and stress/strain material behaviors.  These concepts, through examples, are applied to basic aerospace structural components of rods in tension and compression, shafts in torsion, beams in bending and shear, and thin walled vessels under pressure.

Objectives include developing abilities to:

Describe the material behavior of deformable bodies when subjected to loads

Create and use free-body diagrams to compute resultant support forces and moments as well as internal force and moment distributions

Properly select and use materials based upon their mechanical properties 

Compute stresses, strains, deformation and displacements of basic structural components

Apply these ideas for analysis of components related to aerospace applications

Necessary Background:

1.
Vector and differential calculus

2.
Basic mechanics concepts of forces and moments, free-body diagrams, and equilibrium conditions

Topics: 

1. Introductions and Review of Statics and Equilibrium

Introduction and Fundamentals of Mechanics.  Forces and Moments.  Equilibrium and Free-Body Diagrams. 3-D Equilibrium and Structural Analysis.  Statics of Structures and Internal Forces.  Distributed Loads and Geometric Properties. (7 lectures)

2. Mechanical Behavior of Materials.

Normal Stress and Strain. Material Properties and Behavior.  Shear Stress and Strain. Allowable Loads, Failure. (5 lectures)

3. Axially-Loaded Members.

Uniform Bars, Statically Determinate Structures.  Axial Deformation.  Nonuniform Bars, Statically Indeterminate Structures, Thermal Effects.  Inclined Sections, Strain Energy. Repeated Loading and Fatigue, Stress Concentrations. (6 lectures)

4. Torsion of Shafts

Torsion of Circular Shafts.  Geometry of deformation.  Nonuniform Torsion.  Stress and Strain in Pure Shear.  Statically Indeterminate Shafts.  Strain Energy in Torsion.  Torsion of Thin-Walled Shafts.  (6 lectures)

5. Transverse Loading of Beams

Types of Beams, Loads and Reactions.  Shear Force and Bending Moment Diagrams. Bending, Stress and Strain in Beams.  Design of Beams, Nonprismatic Beams, Shear Stresses.  Shear Webs, Built-Up Beams, Axial Loads.  Composite Beams. (9 lectures)

6. Plane Stress and Applications

Analysis of Stress and Strain.  Plane Stress Topics, Principal Stresses, Maximum Shear Stress.  Plane Strain.  Pressure Vessels.  Combined Loadings. (6 lectures)

Relationship of course to program objectives:
The course supports AAE objective (1) by providing students with basic concepts, theories and approaches used to analyze the structures of aerospace systems.  Several homework assignments may require students to use computers and to address open-ended problems (2a), based upon the instructor’s discretion.  Using current examples of aerospace structures and materials in lectures (e.g. the use of light-weight alloys and composite materials to lower the cost of access to space, publicized aerospace system failures due to structural failures, etc.) provide an awareness of contemporary issues and how solid mechanics has a role in the societal impact of aerospace systems (4).

Course:  AAE 204

The following table indicates which of the AAE Program Outcomes are addressed and assessed in the course.

	By graduation, students will have:
	Included?

	I.  technical knowledge of aerospace engineering
	

	Structures & Materials
	

	Dynamics & Controls
	

	Aerodynamics
	

	Propulsion
	

	Design
	

	II.  basic engineering skills:
	

	1. an ability to formulate and solve problems, including:
	

	a.  computational methods and tools
	

	b. experimental procedures and tools
	

	c. open-ended and design problems
	

	2. an ability to work in teams
	

	3. the ability to communicate their work to others:
	

	a. in writing
	

	b. orally
	

	c. graphically
	

	4. a habit of professional conduct
	

	III.  opportunities for engaging in:
	

	1. research and  independent study
	

	2. cooperative education and internship
	

	3. study abroad and similar international experiences
	

	4. professional society participation
	

	IV.  an appreciation for the social impact of engineering solutions, and, specifically, the role of aerospace technology in today’s world.
	


*Note:  "Maybe" means that the inclusion of this outcome is at the discretion of the instructor. 
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