EMA 3702 Mechanics of Materials (3) – Spring 2004

Professor:
Cesar Levy


Office EAS 3462


Office hours:  M and W 1300-1600


Tel: (305) 348-3643 (voice mail) 


e-mail: levy@eng.fiu.edu or levyez@fiu.edu
Textbook:
Beer, Johnston and DeWolf, Mechanics of Materials, 3rd Ed., McGraw Hill


Schaum’s Outline - Strength of Materials

References:
There are plenty of books at the FIU Library on the subject.  Here is a list of a few books on the subject available at the library.

Engineering mechanics of solids.  Egor P. Popov.  Englewood Cliffs, N.J. : Prentice Hall, c1990.

Mechanics of materials. James M. Gere, Stephen P. Timoshenko. 3rd ed. Boston : PWS-KENT Pub. Co., c1990.

Problem solver in strength of materials and mechanics of solids  staff of Research and Education Association ; M. Fogiel, director. Rev. print.  Piscataway, N.J. : The Association, 1988, c1980.

Engineering considerations of stress, strain, and strength, Robert C.

  Juvinall, New York, McGraw-Hill [1967].

Elements of mechanics of materials  Gerner A. Olsen. Englewood Cliffs, N.J. Prentice-Hall, c1982.

Course Objectives
1. 
Identify mechanical properties and the characteristics of elastic behavior for material types. 

2. Calculate the stress and strain configuration at a point for a specific loading arrangement.

3. Transform plane stress and strain configurations and identify principal stress and Principal Axes.

4. Use the appropriate failure criteria for diverse situation and/or materials (elastic behavior only).

5. Design prismatic beams.

MME Educational Objectives related to this course

1. Broad and in-depth knowledge of engineering science and principles in the major fields of Mechanical Engineering for effective engineering practice, professional growth and as a base for life-long learning.

2. The ability to communicate effectively and to articulate technical matters using verbal, written and graphic techniques.

MME Program Outcomes related to this course

         (a)  Ability to apply knowledge of mathematics, science, and engineering 

         (e)  Ability to identify, formulate, and solve engineering problems 

         (f)  Understanding of professional and ethical responsibility 

         (h) Broad education necessary to understand the impact of engineering solutions in a global  and

              societal context 

         (i)  Recognition of the need for, and a ability to engage in life-long learning 

(k) Ability to use the techniques, skills and modern engineering tools necessary for engineering practice.

(l) Knowledge of mathematics and of basic engineering science necessary to carry out analysis and 

       design appropriate to mechanical engineering

          (n) Ability to apply  advanced mathematics through multivariable calculus and differential equations

Topics By Week

1. Introduction. Shear and Bending Moment Diagrams. Relation among load, shear and bending moment  Normal and Shear stresses. Bearing stresses. Stress on an oblique plane. Stresses under general conditions. 
2. Stress and Strain – Axial Loading. Stress vs. strain. Hooke’s law. Fatigue and deformations of members under axial load  Thermal Stresses, Poisson ratio. Generalized Hooke’s law Quiz 1

3. Saint Venant’s Principle. Stress Concentration.  Torsion. Stresses in a shaft Deformations and angle of twist  Statically indeterminate shafts. Stress concentration in circular shaft Quiz 2
4. Analysis and Design of Beams. Pure Bending. Stresses and deformations in the elastic range Bending on members made of several materials. Stress Concentration. General case of eccentric axial loading Quiz 3
5. Prismatic beams for bending. Transformation of Stresses and Strains  Principal Stresses. Mohr’s Circle: Plane Stress. General State of Stress.  

6. Stresses in Thin-Walled pressure vessels. Mohr’s Circle: Plane Strain. Strain Rosette.  Deflection of Beams. Beam deflection by integration. Statically indeterminate beam. Quiz 4
7. Superposition Method. Columns. Euler’s formula.  Extension Euler’s formula. Design of columns: centric and eccentric load. Failure Criteria

Homeworks 

Will be assigned but not collected. These problems should be worked out at home because you might see them again on your quizzes. Be neat.  Use the “Given, Required, Solution” format and completely draw appropriate diagrams and coordinate systems. All numerical answers should have the appropriate units. You must keep up with the homework in order to do well in class.

Grading

Quizzes (4 15% each)





60%

Final Exam






40%

Total







100%

Grades will be assigned based on your performance on the activities above. Final letter grades will be assigned as follows:

	100 – 90
	A
	77-79.99
	B-
	63-66.99
	D+

	87-89.99
	A-
	73-76.99
	C+
	60-62.99
	D

	83-86.99
	B+
	70-72.99
	C
	Below 60
	F

	80-82.99
	B
	67-69.99
	C-
	
	


Since, your grade depend on quizzes and the final exam, you will not be allowed to make up any examinations that you miss, UNLESS there are extenuating circumstances for missing the examination.  For example, you are sick and cannot make it to class.  In such a situation, a doctor’s note must be provided.  You must try to contact my office either by telephone (305-348-3643 or 305-348-2569) or by email (levyez@fiu.edu) before the absence, if possible.  Other possible excused absences are car trouble (bring proof), and recognized religious holidays that fall on class days.  In any of these events, arrangements will be made to make up the missed quiz or exam.

Student Success in this Course

· Students can achieve success if they do the homeworks assigned in a neat and clean manner, set aside time to study the material learned daily, ask questions, and prepare well in advance of announced quizzes and final exam.  

· Students working in study groups will also find this advantageous.  

· DO NOT WAIT TILL THE LAST MINUTE TO PREPARE FOR QUIZZES and EXAMS.  

· DO ask questions and USE OFFICE HOURS to clarify information that you don’t understand.  

· LEARN TEST-TAKING STRATEGIES: don’t spend all your time on one question and do the questions you find easiest to answer first.

Lowest Passing Grade

For those who have entered FIU for the first time this semester, be advised that the lowest passing grade is a “C-“ and NOT a “D-“ as listed in the catalog.  This change was made by the Mechanical and Materials Engineering Department faculty last semester to go into effect in the Spring 2004 semester, in order to meet our ABET requirements.  To find out if this change applies to you, please contact Ms. Carmen Schenck, the undergraduate advisor at 305-348-4183.

Cheating and Plagiarism

Cheating and plagiarism (the copying of someone else’s work, computer programs, reports, and passing it off as your own) of any form will not be tolerated.  Cheaters during examinations will receive a zero for that exam/quiz.  Cheaters during final examination will receive a zero for that examination and will fail the course.

Student Conduct in the Classroom

· Students are expected to act respectfully towards one another and towards the instructor.  

· Students are encouraged to ask questions.  Questions should be directed to the instructor.  Asking your neighbor, during class, is disturbing and rude to your neighbors and the instructor—PLEASE DON”T DO IT.

· Students are expected to TURN OFF THEIR CELLPHONES DURING CLASS.  IT IS DISTURBING AND DISRESPECTFUL TO YOUR CLASSMATES AND THE INSTRUCTOR.

· Students are expected to COME ON TIME TO CLASS.  If late, for any reason, please come in and take an available seat QUIETLY.

Class will meet Tuesday 1310-1425 and on Thursday 1140-1425 in Room EAS 1115

FINAL EXAM (Cumulative): Tuesday 20 April 2004 at 1230-1515 pm. 

NOTE:  This is a preliminary syllabus that might be changed during the semester. Any changes will be announced in class.
