
ME 302 Materials ME 302 Materials 
MechanicsMechanics

Introduction and OverviewIntroduction and Overview

This is a fundamental course in all Civil and This is a fundamental course in all Civil and 
Mechanical Engineering Programs. Mechanical Engineering Programs. 

Sometimes it is called: Sometimes it is called: 
““Strength of MaterialsStrength of Materials”” or or ““Mechanics of MaterialsMechanics of Materials””



CEE 370 Engineering Mechanics CEE 370 Engineering Mechanics 
of Deformable Bodiesof Deformable Bodies

The Civil Engineering Department is The Civil Engineering Department is 
offering their own Mechanics of offering their own Mechanics of 

Materials Course.Materials Course.

All Civil Engineering majors or preAll Civil Engineering majors or pre--CEE majors CEE majors 
should drop ME 302 and sign up for CEE 370.should drop ME 302 and sign up for CEE 370.

CEE 370 meets in CBC CCEE 370 meets in CBC C--120 120 
11:30 AM 11:30 AM –– 12:45 PM12:45 PM

Instructor: Prof. Aly Said Instructor: Prof. Aly Said 



Course MaterialCourse Material
• Lectures & Notes
• Text Book
• Website
• Email

http://highered.mcgraw-hill.com/sites/0072980907/


Instructor: Dr. Brendan J. OInstructor: Dr. Brendan J. O’’Toole, Ph.D.Toole, Ph.D.
Professor: Brendan J. O'Toole, Ph.D.
Office: TBE B122 
Phone: 895-3885
E-Mail: bj@me.unlv.edu
Days/Time/Room: TR / 11:30 AM – 12:45 PM / MPE 232
Text: “Mechanics of Materials”, 4th Edition

Beer, Johnston, & DeWolf
McGraw Hill, 2006

O’Toole Website: http://www.egr.unlv.edu/~bj/
Prerequisites: EGG 206 Engineering Mechanics I (Statics)

MAT 182 Calculus II
PHY 180 Physics I
EGG (MEG) 100 Intro. to Engineering Design



Instructor: Dr. Brendan J. OInstructor: Dr. Brendan J. O’’TooleToole
• Education

– Ph.D. & M.S. in Mechanical Engineering, University of Delaware, Newark, DE, 1993 & 1989.
– B.S. in Mechanical and Aerospace Engineering, University of Delaware, 1986.

• Employment
– Associate Professor - Mechanical Engineering, UNLV (8/92 - present)

• Areas of interest: 
– Experimental and computational solid mechanics 
– Structural Dynamics, Finite Element Analysis, and Design
– Fabrication of components and structures (emphasis on composites)
– Mechanics of solid cellular foams: dynamic & static properties

– Director – Center for Materials and Structures (CMS)
University of Nevada Las Vegas (12/05 - present)

– Program Manager – Soldiers Future Force Electronics Reliability and Survivability
Technology Program, UNLV/U.S. Army Research Laboratory Cooperative Agreement 

– Director of Engineering – High Pressure Science and Engineering Center
University of Nevada Las Vegas (1/03 - present)

– Visiting Research Associate - Composites and Lightweight Structures Branch 
U.S. Army Research Laboratory, Aberdeen MD (10/01 - 4/02)

• Computational simulation of composite armor systems under ballistic impact 
loading.



Active Projects for Dr. Brendan J. OActive Projects for Dr. Brendan J. O’’TooleToole
• Development of a Reconfigurable Tooling System,  2Phase 

Technologies, Inc.
• Development of Nano-Fiber Reinforced Polyurethane Foams, Department 

of Energy Stockpile Stewardship Program
• Soldier FERST - Soldier’s Objective Force Electronics Reliability and 

Survivability Technology Program, US Army
– Ballistic Shock Propagation Through Structural Joints
– High Frequency Shock Mitigation in Air Gun Experiments

• Design/Education Oriented Projects
– Human Powered Vehicle Design, ASME Competition
– Developing a Balloon Satellite Program, NASA Space Grant/EPSCoR 

Program
– High School First Robotics Competition, NASA Space Grant/EPSCoR 

Program
• Composite Blast Containment Vessels, Sandia National Laboratories
• Blast Loading on Vehicle Structures, DOD EPSCoR and UNLV



MEG 302 Course ObjectivesMEG 302 Course Objectives
• Learn the Vocabulary
• Improve Your Skill at Drawing Free Body Diagrams
• Learn About Material Behavior
• Learn How To Solve Mechanics Problems. This is the 

largest part of the class. The solution procedure for most 
mechanics problems involves one or more of the following 
tasks:
– A statics analysis of a component to find the internal 

reactions (forces & moments)
– Determine stresses and strains in a component based 

on internal reactions
– Find the deformation of the component
– Compare calculated values of stress & deformation with 

known acceptable values
• Improve Your Engineering Design Skills



VocabularyVocabulary

Rigid Body
Deformable Body
Link
Truss
Normal Stress
Shear Stress
Bearing Stress
Ultimate Stress
Yield Stress
Failure Stress
Principal Stresses
Normal Strain
Shear Strain
Failure Strain
Yield Strain

Shear Modulus
Poisson’s Ratio
True Stress
Engineering Stress
True Strain
Elastic Behavior
Plastic Behavior
Thermal Expansion
Torsion
Torque
Angle of Twist
Static Indeterminacy
Power
Pure Bending
Area Moment of Inertia
Polar Moment of Inertia

Shear Force Diagram
Bending Moment Diagram
Transverse Shear 
Cantilever Beam
Simply Supported Beam
Clamped Beam
Isotropic
Anisotropic
Homogeneous
Prismatic
Thin-Walled Member
Pressure Vessel
Combined Loading
Stress Transformation
Mohr’s Circle
Plane Stress

Superposition
Elastic Curve
Column
Buckling
Euler Buckling
Plane Strain
Ductile Behavior
Brittle Behavior
Axial Stiffness
3-point Bending
4-point Bending
Modulus of Elasticity
Young’s Modulus
Modulus of Rigidity
Principal Strains
Flexural Stiffness

This is a sampling of terms that are defined in the text. We will 
discuss them throughout the semester. You are expected to 

understand the meaning of these terms. You are also expected to 
know the correct units for material properties and other variables.



Free Body DiagramsFree Body Diagrams

• Free Body Diagrams were first introduced in 
Physics and Statics courses.

• They are a powerful tool that help define the 
important loads, reactions, geometry, and 
coordinate system in a problem so that the 
correct equilibrium equations are defined 
and solved.



Material Response to LoadingMaterial Response to Loading



Tensile Test of Tensile Test of 
EPEP--823 823 MaragingMaraging

SteelSteel

RT EP823 2054U19
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Axial LoadingAxial Loading
Example from Software CD included with textbook.



TorsionTorsion



Beams and BendingBeams and Bending



Pressure Vessels & DesignPressure Vessels & Design



BucklingBuckling



ME 302 Course Outline Fall 2006



Homework PoliciesHomework Policies



Office Hours and GradingOffice Hours and Grading

O’Toole Office Hours Fall 2006:

Monday: 10-2
Tuesday: 2-4
Wednesday: 10-2
Thursday: 1:30 – 2:30
Friday: 2-4



Additional Course PoliciesAdditional Course Policies



Additional ResourcesAdditional Resources



Group Design ProjectGroup Design Project



Design Project DeadlinesDesign Project Deadlines



Design Process (Part 1)Design Process (Part 1)



Design Process (Part 2)Design Process (Part 2)



Design Project Ideas (Page 1)Design Project Ideas (Page 1)



Design Project Ideas (Page 2)Design Project Ideas (Page 2)



Good Luck This Semester !!Good Luck This Semester !!
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