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The objective of this course is to introduce the concepts of stress and
strains, and basic equations of elasticity. Topics include two-dimensional
problems in elasticity, anisotropic materials, torsion of prismatic bars,
axisymmetric problems, energy methods, and failure criteria,
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1| BETREN RN E A, Students may understand the 2 | ABCD
meaning of stresses and
strains,
2| BATHMEBMETENHIZER, | Students may understand C2 | ABCD
physical meanings of elastic
constants,
3 KL MR, K% m | Students may distinguish c5 | ABCD
ﬁ?H‘ ERXEMME, RIEZF@M| stress— strain relations of
AR 64 ey Fo R B B 17, isotropic, transversely

isotropic, orthotropic, and
anisotropic materials,

4| BAETMBL AR BN A Z L4 7| Students may understand and 3 ABCD

#2 X, utilize elasticity equations,

5| 2ARM M FEESN, FEE | Students may distinguish c2 | ABCD
g, BhEAE. R=#EMHFM | plane stress, plane strain,
M, LEHATFEX, axisymmetric, and

three—dimensional elasticity
problems, and obtain their
governing equations,

6 AE$ B 3B A B2y 42 X 8935 | Students may be able to 2 | ABCD
?Mf ﬁ" obtain boundary conditions
for various elasticity
problems,
T 2AET MBS, 588, RJEPR| may understand strain energy,| 2 | ABCD
¥, potential energy, and principle
of virtual work,
8| BALT Y EH L S AELEH KM Students may regularly take 2 | ABCD
WL R I 2 KRR, notice of various structural

members, machine elements,
and their loading conditions,

o MR A MM N Z R ¥ % L HEA| Enhancing students’ ability to 3 ABCD
A read technical English
especially in the realm of
elasticity.
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1 igg /g; A;N Stress Vectors and Stress Tensors (1.3~1.4); The Shown in the
Relation Between Stress Vector and Stress Tensor Parentheses are
(112, 1.14) corresponding sections
in the textbook,
106/02/20~ y . .
2 Mohr's Circle for a three Dimensional Stress State
106/02/26 (1.15)
106/02/27~
31 106/03/0 Principal Stress (1.13); Equilibrium Equations (1.8);
5
106/03/06~
4 106/03/12 Strains and Strain-Displacement Relations (2.2, 2.3);
Strain Transformation(2.5)
106/03/13~ S . . .
5 Compatibility Equations (2.4); Stress—Strain Relations
106/03/19 (2.7~2.9)
106/03/20~
6 Basic Equations for Three-Dimensional Problems in
106/03/26 .
Elasticity
106/03/27~ .
7 106/04/02 Boundary Conditions
106/04/03~ ) . . . =
8 Teaching Administration Observation Day(Zk % T # #3,
106/04/09 B R)
106/04/10~
9 Strain Energy (211-212); Physical Meanings of
106/04/16 .
Elastic Constants.
106/04/17~
101 06/04/23 w5
106/04/24~
11 106/04/30 Solutions to midterm; Potential Energy; Principle
of Virtue Work,
106/05/01~ .
12 . Plane Stress Problems and Plane Strain Problems
06/05/07 (ch. 3)
106/05/08~| . .
B\ 060514 Airy Stress Functions (ch. 3)
106/05/15~ i .
14 106/05/91 Planar Problems in Polar Coordinates
106/05/22~ ) ) o
15 106/05/98 Anisotropic Materials;
106/05/29~ ) . .
16| 60604 | TOrsion of Prismatic Bars (ch6)
106/06/05~ . o .
7| o606t Failure Criteria(ch.4)
106/06/12~
18 106/06/18 AH
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Ugural, A. C, and Fenster, S, K,, Advanced Strength and Applied Elasticity,

5th ed. Prentice-Hall, N, J, 2011,
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1. Crandall, S. H,, Dahl, N. C, and Lardner, T. J, An Introduction to the
Mechanics of Solids, McGraw—Hill, 1978, (suitable for senior or first year
graduate students)

2Boresi, A. P, and Schmidt, R. J,, , Advanced Mechanics of Materials, 6th
ed., NY:John-Wiley, 2003, (a book at the same level of the textbook)

3. Roylance, D., Mechanics of Materials, John-Wiley, 1996, (from material
point of view)

4, Solecki, R, and Conant, R. J,, Advanced Mechanics of Materials, Oxford
University Press, NY, 2003,

5. Chou, P, C., and Pagano, N, J, Elasticity—Tensor, Dyadic, and Engineering
Approaches, Dover, N.Y. 1992,

6. Timoshenko, S, P, and Goodier, J. N, Theory of Elasticity, 3&#39;rd, ed,,
McGraw—Hill, 1970. (covers a lot of topics; the best reference book)

7. Mendelson, A. Plasticity: Theory and Application, Krieger Publishing, 1983
(c1968). (chapters 1-5 are very good introductions to elasticity)

8. Paul, B, Appendices A to F of the article Macroscopic Criteria for Flow
and Fracture, in the book “Fracture, Vol. II", edited by H. Liebowitz,
Academic Press, 1968, pp. 455~479. (very good introductions to the concepts
of stresses, strains, and failure theories).
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