AAE 352

Aerospace Structural Analysis I

Description:
Properties of wing and fuselage sections.  Buckling of beams and plates.  Torsion of thin-walled and skin-stringer multiple-cell sections.  Failure mechanisms and predictions.  Nonsymmetrical bending of skin-stringer sections.  Flexural shear in open and closed thin-walled and skin-stringer sections. Deflection by energy method.  Introduction to composite structures.

Format: 3 hrs lecture per week.

Credit hours: 3

Status: Required, Sem 5

Offered: Fall & Spring

Pre-requisite: AAE 203 and 204

Course Instructor: C.T. Sun, A. F. Grandt, T.A. Weisshaar

Text:  C. T. Sun, Mechanics of Aircraft Structures, John Wiley & Sons, 1998 
Assessment Method: 3 Exams, Homework
Course Objective:

The objective is to develop concepts needed to analyze and design minimum weight aerospace structures.  To this end, emphasis is placed on the following topics:

(1) Analytical/empirical tools for determining the distribution of load (or displacement) in typical aerospace components.

(2) Procedures for relating applied loads (or displacements) to component “failure.”
(3) Selection of materials to resist structural failure.

(4) Other professional development topics are also be presented as time permits (e.g., technical communications, teamwork issues, economic considerations, engineering ethics, case histories, regulatory & certification topics, etc.)

Necessary Background:
(1) Vector calculus and differential equations

(2) Statics and mechanics of materials

Topics:

1. Review of strength of materials and introduction to elasticity (4 classes)

2. Design criteria and determination of loads (6 classes)

3. Materials selection and evaluation (8 classes)

4. Bending and torsion of thin-walled structures (13 classes)

5. Buckling design of structural elements (6 classes)

6. Deflection analysis of structures (6 classes)

7. Tests  (2 classes & final exam)

Relationship of course to program objectives:

This is the final required structural analysis course in the AAE undergraduate curriculum and is specifically directed at Program Objective 1.  The course focuses on techniques for analyzing and designing semi-monocoque structure common to the aerospace industry.  Open-ended homework assignments and written reports address program objectives 2a and 2c.  Class discussions of structural design case histories and professional development issues address program objectives 2d and 4.

Course:  AAE 352

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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