Tamkang University

Department of Mechanical Engineering

Intermediate Strength of Materials 
材料力學進階(EM3)
Fall, 2005
Instructor: 劉昭華
    (Room: E785)

Course Objectives and Contents:  


Objectives of this course are

1. to teach students how to study mechanics.

2. to introduce solutions of simple structures made of linear elastic materials.
3. to introduce failure modes include yielding, fatigue, and buckling.
Textbook:  

Gere, J. M., Mechanics of Materials, 5’th ed., Brooks/Cole Pub Co, 2001.
Reference Books：
1. Crandall, S. H., Dahl, N. C., and Lardner, T. J., An Introduction to the Mechanics of Solids, McGraw-Hill, 1978.

2. Bickford, W. B., Advanced Mechanics of Materials, Addison-Wesley, 1998.
3. Roylance, D., Mechanics of Materials, John-Wiley, 1996.

4. Den Hartog, J. P., Advanced Strength of Materials, Dover, 1952.

5. Barber, J. R., Intermediate Mechanics of Materials, McGraw-Hill, 2001.

6. Boresi, A. P., Schmidt, R. J., and Sidebottom, O. M., Advanced Mechanics of Materials, 5’th ed., John-Wiley, 1993.
Grades: 


The final course grade is determined on the following basis:





Attendance



10%





Quizzes:

 
    
30%





Mid-term exam:


30%





Final exam:



30%

There will be no make-up examination for a quiz. 
All quizzes and examinations are open book. Borrowing any book is prohibited during a quiz (an exam.), hence every student must bring his/her own textbook to the classroom.

Course Outlines:

	week
	topics (sections in the textbook)

	1
9/12,15
	Analysis of Deformable Bodies; Statically Indeterminate Structures (2.4); Strain Energy(2.7); Impact Loading(2.8);

	2
9/19,22
	Repeated Loading and Fatigue(2.9); Stress Concentrations(2.10); 
Nonlinear Behavior (2.11); Elastoplastic Analysis (2.12);

	3
9/26,29
	Mohr's circle for Plane Stress (7.4); Hooke's Law for Plane Stress (7.5); Triaxial Stress(7.6); Plane Strain (7.7); 

	4
10/3,6
	Torsion of Circular Bars (3.1~3.4); Relation Between E and G (3.6); Statically Indeterminate Torsion Members(3.8); 

	5
10/10,13
	10/10 國慶日

Strain Energy in Torsion and Pure Shear(3.9); Thin Walled Tubes(3.10);

	6 
10/17,20
	Beams(4.1-5.5); Design of Beams for Bending Stresses (5.6);
Nonprismatic Beams (5.7); Shear Stresses in Beams(5.8-9);

	7 
10/24,27
	Shear Stresses in the Webs of Beams with Flanges(5.10); Built-Up Beams and Shear Flow (5.11); Composite Beams(6.2); Transformed Section Method (6.3);

	8 
1/31,11/3
	Doubly Symmetric Beams with Inclined Loads (6.4); Bending of Unsymmetric Beams (6.5); The Shear Center Concept(6.6); 

	9 
11/7,10
	Strain Energy of Shear Stresses in Beams of Thin-Ealled Open Cross Sections (6.7); Shear Stresses in Wide-Flange Beams (6.8); Shear Centers of Thin Walled Open Sections (6.9); Elastoplastic Bending (6.10);

	10(11/14?)
	──────────期中考──────────

	11
11/21,24
	Solutions to Midterm; Limit Analysis (6.12); Pressure Vessels(8.2-8.3); Maximum Stresses in Beams(8.4); Combined Loadings (8.5); 

	12
11/28,

12/1
	Deflections of Beams-Method of Superposition (9.5); Bending(9.8); Castigliano's Theorem (9.9); Deflections Produced by Impact (9.10); Temperature Effects (9.11)

	13
12/5,8
	Analysis by the Differential Equations of the Deflection Curve (10.3); Method of Superposition (10.4); Temperature Effects(10.5); 
Longitudinal Displacements at the Ends of a Beam(10.6);

	14
12/12,15
	Introduction(11.1); Buckling and Stability (11.2); Columns with Pinned Ends(11.3); 

	15
12/19,22
	Columns with Other Support Conditions (11.4);Columns with Eccentric Axial Loads (11.5); The Secant Formula for Columns (11.6);

	16
12/26,29
	Elastic and Inelastic Column Behavior(11.7); Inelastic Buckling(11.8); Design Formula for Columns(11.9);

	17 (1/8?)
	──────────期末考──────────
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