Western Michigan University
Department of Industrial and Manufacturing Engineering
IME 281 (Statics and Strength of Materials)

Instructor: Alamgir A. Choudhury

Class:TR 5:00-6:50 PM, KOHRM-2050


Office: CEAS F-222



Office hours: MW 10:00-12:00 Noon

Tel: 269-276-3357






Email: alamgir.choudhury@wmich.edu

           

Catalog Description: Forces on structures, moments, equilibrium. Stresses and deformation in axially-loaded members, torsion members and beams. Elementary design of structural members.

Objective: Student should (Letters in parentheses refer to TAC of ABET 2001 criteria) 

                  1.
Understand how to establish static equilibrium in rigid bodies. (a,b,d,f)

                  2.
Know how to draw the free-body diagram for a rigid structure. (a,b,d,f)

                  3.
Be able to resolve multiple component forces into one resultant force. (a,b,d,f)

                  4.
Be able to break forces down into components which facilitate analysis. (a,b,d,f)

                  5.
Understand how force couples and moments are related. (a,b,d,f)

                  6.
Be able to develop shear, and bending moment diagrams on beams. (a,b,d,f)

      7.
Be able to calculate centroids and moments of inertia for beam cross sections. (a,b,d,f)

8. Understand the concept of stress as it developed from axial, bending, and torsional loads. (a,b,d,f)

Text: 
Required: Spiegel, L. and Limbrunner, G., Applied Statics and Strength of Materials, 3rd Edition, Merrill Publ.(Prentice-Hall), 1999.

Ref:
1. 
Riley, W.F., Sturges, L.D., and Morris, D.H., Statics and Mechanics of Materials,

 

John Wiley and Sons, Inc., 1995. 

2. Morrow, H.W., Statics and Strength of Materials, 3rd Edition, Prentice-Hall, Inc. 1998. 

3. Bedford, A. and Fowler, W., Engineering Mechanics - Statics, Addison Wesley Publishing Company, Inc. 1994.

Prerequisites:
MATH 122 and basic knowledge in algebra, geometry, trigonometry and vector.

Evaluations:
Grade will be based on a modified class average with a minimum grade of 60% required to receive a grade of D.


1.
Midterm Exam



(20%)


2.
Homework and computer assignment

(30%)


3.
Quizzes




(15%)


4.
Final Exam




(30%)


5.
Attendance/Participation


(5%) 

Midterm Exam: One hour and fifty minutes exam, tentatively after 7 weeks of class.

Quizzes:
10 –15 minutes quizzes at the beginning of class. 4 – 5 quizzes during the session. Quizzes may not be announced in advance. 

Calculus usage: Calculus will be used to clarify the concepts of centroids and moments of inertia.

Computer assignment: One assignment, which requires us of Excel or a programming language (C++, BASIC, etc.). A written report is required for the assignment. 

Homework:
3 – 4 problems every class. It is due at the beginning of next class.

Late submission: Late homework grades will be reduced by 10% per day. No late work will be acceptable after the assignment has already been graded. Irrespective of study habit all work submitted should be done individually. Attendance and punctuality is expected. This class will be conducted on an interactive basis, i.e., during discussion of concepts and techniques, your participation is expected. 

For the purpose of assigning final grades, the following scale will be used.



Grade



Range


A



90 – 100



B/A



88 – 89.9



B



80 – 87.9



C/B



78-79.9



C



70 – 77.9



D/C



68 – 69.9



D



60 – 67.9



F



Below 60

Academic Integrity: You are responsible for making yourself aware of and understanding the policies and procedures in the Undergraduate (pp. 268-270) Catalog that pertain to Academic Integrity. These policies include cheating, fabrication, falsification and forgery, multiple submission, plagiarism, complicity and computer misuse. If there is reason to believe you have been involved in academic dishonesty, you will be referred to the Office of Student Judicial Affairs. You will be given the opportunity to review the charge(s). If you believe you are not responsible, you will have the opportunity for a hearing. You should consult with me if you are uncertain about an issue of academic honesty prior to the submission of an assignment or test.

Course schedule:
Week

Topic





Chapter                   

1.

Introduction




1                   

2.       

Principles of Statics



2

3. 

Resultants of Coplanar Force Systems
3

4.

Equilibrium of Coplanar Force Systems
4

5. 

Analysis of Structures



5

6.

Analysis of Structures



5

7.

Centroids and Center of Gravity

7

8.

MIDTERM




1 – 5, 7

9

Spring Break – No classes

10. 

Area Moments of Inertia


8 

11.

Stresses and Strains



9, 10

12.

Stress Considerations



11

13.

Torsion in Circular Sections


12

14.

Shear and Bending Moment in Beams
13

15.

Stresses in Beams



14

16.

 FINAL – COMPREHENSIVE

1-5, 7-14
Date and time: Monday April 21,  5:00 – 7:00 PM

