AAE 352L

Structural Analysis I Laboratory

Description:
Location of shear center.  Torsion of thin-walled, open and closed sections.  Nonsymmetrical bending of skin-stringer cross section.  Bending of sandwich bean. Vibrations.

Format: 

Two hours of lab every other week. Each laboratory session entails two separate experiments. One is the physical experiment and the other is a computer simulation/exploration of a related structure.

Credit hours: 1

Status: Either/Or option with AAE 334L, Sem 6

Offered: Fall & Spring

Pre-requisite: AAE 204, 204L
Co-requisite:  AAE 352 

Course Instructor:  Prof. J.F. Doyle

Text:  No text required. Lab handout materials include instructions for procedure, basic structural theories, and suggestion on what to include in the report.
Assessment Method: 6 full lab reports
Course Objective:

Introduce basic methods in the experimental analysis of aerospace structures. Use computer simulations to explore various aspects of structural analysis not readily amendable to experiment. Practice of data analysis and presentation of results.

Topics:

Lab 1:
Strain gage rosette analysis

a) I-Beam

b) b) Web and Flange Effects

Lab 2:
Bending of Aircraft Wing

a) Symmetric Wing

b) The Role of the Shear Center

Lab 3:
Torsion of Airfoils

a) Two-cell Section

b) b) Effect of the Spark

Lab 4:
Thin-walled Shear Beams

a) Three Stringer Beams

b) b) The Role of the Shear Center

Lab 5:
Structural dynamics

a) Vibration of Beam

b) b) Various Vibration Modes of a Cantilevered Plates 

Lab 6:
Whole-field Stress Analysis

a) Photoelasticity of Grooved Specimen


b) b) Effect of Notch Geometry

Relationship of course to program objectives:


The ability to solve problems experimentally (2a) is emphasized. Teamwork (2b) is emphasized by having students work in groups of 4, and the ability to communicate effectively (2c) is emphasized through the writing of the lab reports. 

Course:  AAE 352L

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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