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COURSE NUMBER: 	MECH 2242		COURSE TITLE:	Strength of Materials

INSTRUCTOR:				CONTACT:

CREDITS:	3	CLASS/CONTACT HOURS PER WEEK:	4 (2 lecture, 2 lab)	
PREREQUISITES:	MECH 1130

DESCRIPTION OF COURSE This course is a study of the application of external loads to rigid bodies and the analysis of the resulting stresses and deflections produced in those bodies. Study will be devoted to normal stress and strain, shear stress and strain in joints and shafts, beam stresses and deflection, beam design, and column buckling.  Considerations such as safety factors, thermal expansion, fatigue, stress concentrations, material properties, and combined stresses are also covered.

COURSE GOALS
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]To develop structural analysis skills for material selection, machine design, and structural design:  analysis of stresses and deformations resulting from equilibrium loading conditions.

COURSE STUDENT LEARNING OUTCOMES 
After completing the course, students will be able to:
· Compute the stress, strain and deformation in a member carrying axial tensile or compressive loads 
· Compute direct shear stress
· Evaluate a system in which a single load produces multiple, but non-additive, stresses
· When calculating internal stresses, take into account stress concentrations and safety factors.
· Compute torsional shear stress and deformation 
· Analyze or design common coupling components in a power transmission system 
· Calculate stresses due to simple combination loads (bending & axial)
· Construct shear force and bending moment diagrams for beams in bending
· Compute the normal and shear stresses for beams in bending 
· Construct and interpret Mohr’s circle for a given 2-D stress state 
· Use superposition to determine the deflection of simply supported and cantilevered beams
· Determine allowable loads for columns which may buckle

PROGRAM OUTCOMES
Problem Solving - Be able to solve engineering and design problems by: 
· Evaluating and/or establishing design criteria for a given problem
· Formulating possible solution alternatives
· Calculating pertinent internal forces, stresses and deformations

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING 

For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
#1 Critical Thinking
#3 Quantitative Skills
#5 Technological Competence

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED
Calculator with trigonometry functions.  Straight edge optional.

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
Statics and Mechanical of Materials.  Beer, Johnston, DeWolf, and Mazurek.  3rd ed. McGraw Hill.  2021  ISBN 978-0-07-338015-5.  Instant access: included with tuition. Access via RedShelf – link in Blackboard.

GENERAL INSTRUCTIONAL METHODS
Instructional methods include lectures, model demonstrations, computer demonstrations (primarily MecMovies site and using Excel), laboratory exercises, and in-class problem solving.

STANDARDS AND METHODS FOR EVALUATION
Homework	30%
Labs	20%
Tests (3)	25%
Project	10%
Final exam	15%

Homework will be assigned weekly and is to be completed and submitted by the start of class period of the due date.  In the event you are absent at the time an assignment is made you are responsible for submitting the missed assignment on time. 

Homework not submitted by the due date will be accepted the class period following the due date, but with 10% loss of credit.  No work will be accepted after that time.

Tests and exams missed due to absence may not be made up without permission from your instructor prior to the test/exam.

Note:  Final exams and other submittals that are not returned during the quarter may be picked up in the instructor’s office during the first 6 weeks of the next semester.  After that period they will be destroyed.

Withdrawal from class:  Please note that school policy requires you to officially withdraw from a course to avoid receiving a failing grade.  See your advisor or instructor for information on how to officially drop a class.

GRADING SCALE
A = 94 - 100
B = 86 - 93
C = 75 - 85
D = 70 - 74
E = Under 70

Those earning a grade of ‘A’ going into the final exam will have the final exam waived and earn an ‘A’ for the course.

SPECIAL COURSE REQUIREMENTS

ATTENDANCE POLICY
Class attendance is not used in the computation of the final grade, however, it is strongly recommended that absences be kept to an absolute minimum.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.
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UNITS OF INSTRUCTION 

	WEEK
	UNIT OF INSTRUCTION
	BOOK SECTION(S)/
TOPIC
	LEARNING OUTCOMES
	ASSESSMENT METHODS
	HW
	DUE DATE
	VIDEO TO WATCH AT HOME FOR NEXT CLASS

	Week 1

	Stress and Strain
(OET008 Outcomes #1 & #2)
	
8.1-8.4
Stress
	Go over Mech 1130 Final
Differentiate between stress types
Use the correct units in the stress formula
	
Problems from text
Covered on test 1 & final exam
	
Assignment #1 
	
	
Ch 8 sections 1-7 Part 2

	
	Continued
(OET008 Outcomes #1 & #2 con’t)
	8.5-8.7
Stress Combos

	Compute the normal stresses developed internally at various points and on various planes in an object under given loading conditions 
Compute direct normal and shear stresses in connections and punching operations
	Problems from text
Covered on test 1 & final exam
	
	
	Ch 8 sections 8&9

	Week 2
	
	8.8
Oblique Sections


8.9
Safety Factors



	Calculate normal and shear stresses on oblique sections
Identify planes of maximum normal and shear stress
Use factor of safety relationship to determine either:  factor of safety, part dimensions, or material properties needed to meet stated criteria 
	
	Assignment #2
	
	Ch 9 sections 1-4

	
	Continued
(OET008 Outcomes #1 & #2 con’t)

	9.1-9.4
Stress-Strain Relations

	Explain the concept of strain and differentiate between deformation and strain
Look up correct strength and modulus from tables when given the material type Construct a sample stress/strain diagram and interpret it to determine yield, ultimate and breaking strengths as well as the Modulus of Elasticity
	Problems from text
Covered on test 1 & final exam
	Assignment #3

	
	Ch 9 sections 7&9

	Week 3
	
	9.7
Axial Deformation 
9.9
Thermal Effects
	Calculate axial deformation in a prismatic member
Calculate stress, strain, and deformation due to thermal changes
	
	Assignment #4
	
	Ch 9 sections 6,10,11,14,15

	
	Continued
(OET008 Outcomes #1 & #2 con’t)


(OET008 Outcome #5)

	9.6

9.10, 9.12, 9.13

9.14

9.15
Stress Concentrations
	Describe the use of fatigue limit in design
Determine Poisson’s ratio 
Describe how end effects are dissipated according to St. Venant’s Principle 
Identify when stress concentrations must be considered.  Use formulas and published data to determine maximum stress
	Problems from text
Covered on test 1 & final exam
	
	
	Test Review

	Week 4
	Test 1
	
	Review for Test 1
	
	
	
	

	
	
	Test 1
	
	
	
	
	Torsional Stress and Strain Part 1
and Part 2 

	Week 5
	
Shear/Torsional Stress and Strain
(OET008 Outcome #3)

	
10.1-10.5
Torsional Stress & Strain
	Go over Test 1
Use stress formula in torsional situations
Calculate and explain Polar Moment of Inertia
Use the ‘torsion toolbox’ equations to calculate:
· shearing stresses in circular shafts.
· the minimum required size of solid shafts.
the angle of twist on solid and hollow shafts
	
Problems from text
Covered on test 2 & final exam

	
Assignment #5
	
	
Rest of Torsional Stress and Strain Part 2 and
Torsional Stress and Strain Part 3


	
	Shear/Torsional Stress and Strain
(OET008 Outcome #3 con’t)

	Continued
	Continued
	
	
	
	Power Transmission Parts 1, 2 & 3

	Week 6
	Power Transmission by a Shaft
(OET008 Outcome #3)
	Not in Text
Power Transmission
	Calculate the shaft diameter, determine the shearing stress, or determine any other variables given in the formulas given in the handout on power transmission
Analyze the major mechanical components – shafts, keys, and bolted flange coupling – normally found in a typical power transmission system
	Problems from handout
Lab 1
Covered on test 2 & final exam

	Assignment #6
	
	

	
	Power Transmission by a Shaft
(OET008 Outcome #3 con’t)
	Lab 1 Coupling
	Determine the dimensions of the components of an actual coupling
Experimentally determine the relationship between rpm and torque
Determine which component would fail first 
	
	Lab 1
	
	Test 2 Review

	Week 7
	Test 2
	
	Review for Test 2
	
	
	
	

	
	
	Test 2
	
	
	
	
	Ch 11 Part 1


	Week 8
	
Analysis of Beams 
(OET008 Outcome #4)
	
11.1-11.4
Normal Stress Due to Pure Bending
	Go over Test 2
Describe how compressive and tensile stresses are developed in beams under bending and how they vary across the cross section in relation to the neutral axis
Use the flexure formula to determine normal stresses in beams
Calculate or use tabulated values to determine the Section Modulus
	
Problems from text
Covered on test 3 & final exam
	
Assignment #7
	
	
Ch 11 Part 2

	
	
	11.6 – Stress Combinations
	Construct the normal stress profile (including maximum stress and location of the neutral axis) in a body subject to axial and bending loads
Intro to Shear and Moment diagrams
	
	

	
	Ch 12 Part 1

	Week 9
	
	Sections 12.1 & 12.2 
Shear and Moment Diagrams
	Starting from loading diagrams, construct shear and moment diagrams which reflect the location and value of maximum internal shear force(s) and bending moment(s)
	Problems from text
Covered on test 3 & final exam 
	Assignment #8
	
	Ch 12 Part 2

	
	Analysis of Beams (continued)
(OET008 Outcome #4 con’t)
	Continued
	Continued – Distributed loads
	
	
	
	Ch 13

	Week 10

	Analysis of Beams (continued)
(OET008 Outcome #6)
	13.1-13.4
Shear Stress Due to Bending
(13.6?)

	Describe how shear stresses are developed in beams under bending and how they vary across the cross section in relation to the neutral axis
Use the general shear formula to calculate shear stress in beams - including determination of Q
Assign Project
	Problems from text
Lab 2
Covered on test 3 & final exam 




	Assignment #9
	
	

	
	
	Lab 2 Strain Gage
	Experimentally determine the strain in a cantilevered beam
Use the data collected to estimate the Elastic Modulus of the material
	
	Lab 2
Assign Project
	
	Review for Test 3

	Week 11
	Test 3
	
	Review for Test 3
	
	
	
	

	
	
	Test 3
	
	
	
	
	Ch 14 Part 1

	Week 12

	
Stress Analysis

	
Ch 14
Mohr’s Circle
	Go over Test 3
Construct Mohr’s circle given a 2D state of stress
Use Mohr’s circle to determine the principle stresses and the planes on which they act

	
Problems from text
Covered on final exam

	
Assignment #10
	
	
Ch 14 Part 2

	
	
	continued
	continued
	
	
	
	Ch 15
Also complete pre-lab calculations

	Week 13
	Deflection of Beams 
(OET008 Outcome #7)

	15.6
Deflection of Beams
	Select the proper formula from published tables to calculate the deflection in simply supported and cantilevered beams under a single load
Calculate defection of a simply supported and cantilevered beam under a combination of loads using superposition of formulas from published tables
Experimentally determine beam deflections and compare to theoretical values
	Lab 3
Covered on final exam 

	Lab 3 Deflection
	
	Ch 16

	
	Outcome #7)
Introduction to Columns


	16.1-16.5
Columns
	Describe the difference between stable and unstable equilibrium
Use the Euler formula to predict critical loads for compression members with a variety of end conditions and slenderness ratios
Apply alternate formulas for steel and aluminum columns
	Problems from text
Covered on final exam 

	Assignment #11
	
	FEA

	Week 14
	
	FEA
	Use computer modeling to find maximum stresses in simple rigid bodies under load
	Lab 4
	Lab 4 FEA
	
	

	
	
	Bridge Project Testing
	
	
	Bridge Testing
	
	

	Week 15
	
	Review for Final exam
	
	
	
	
	

	
	
	
	HOLIDAY ALLOWANCE
	
	
	
	

	Week 16
	Finals Week
	Final Exam
	
	
	
	
	

	Th 5/1
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