	Mechanical Engineering
	ME 512
Light Weight Structures


	Catalog Description

	
	Applies the principles of mechanics to the structural analysis of mechanical and aerospace components.   Covers stress tensors, shear flow in open and closed sections, beam columns, unsymmetrical bending.    Castigliano’s theorem, statically indeterminate structures, thin walled pressure vessels, introduction to elasticity.. 


	Instructor

	
	J. D. Gibson 


	Required/Elective

	
	Elective 


	Class/Laboratory Schedule

	
	Four 50-minute lectures per week


	Prerequisites

	
	EM 203 Mechanics of Materials  and  MA 222 DE and Matrix Algebra II


	Textbook

	
	Fundamentals of Aircraft Structural Analysis, by Howard D. Curtis, Irwin, 1997.


	Course Objectives

	
	After successful completion of this course, students will:

	
	•
have gained insight and understanding of analysis and design methods for structurally efficient systems in general, and in particular, for aircraft and aerospace systems.

	
	


	Course Topics

	
	Two force Members/ Truss Analyses
Limit and ultimate Load Factors, Margin of Safety

	
	Review of Bending, Axial, Torsional, Bending Shear Stresses
Shear Flow in Open Sections

Shear Center

Bending Stresses in Asymmetric Sections

Nonlinear Bending Stress Distribution/  Modulus of Rupture

Torsion in Thin Walled Closed Sections/ single and Multi Cells

Strain Energy/ Castigliano’s Method

Maxwell-Mohr Method

Rayleigh-Ritz Method

Intro to Theory of Elasticity

Weight-Strength Comparisons of Materials

Composite and Sandwich Construction

Beam-Column Relations

Long and Short Columns

Buckling of Plates/ Primary Instability

Crippling/ Local Instability

Tension Field Beams

Pressure Vessels/  Pressure Stabilization

Intro to Aeroelasticity/ Divergence, Control Reversal, Flutter

	

	
	


	ABET Criteria

	
	This course primarily addresses ABET Criteria a, b, c, d, e, f, g, and h.


	Program Outcomes

	
	Ethics – A recognition of ethical and professional responsibilities

When given the opportunity, students will:

_x__  1. Demonstrate knowledge of professional codes of ethics.

_x__  2. Evaluate the ethical dimensions of professional engineering, mathematical, and scientific practices.

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.

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

__x_  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

__x__  1.  Inspect and define the problem.

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

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

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

__x_    6.  Check a solution using appropriate criteria.

Continue to Learn and Educate One's Self                            

__x__  1.  Learn new information independently. 


	Professional Component

	
	This course provides 2 credits of engineering design.

	
	

	Prepared by

	
	J. Darrell Gibson     3-28-06


