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“—  SOLID MECHANIGS

e Introduction

- Concerned with determining stress, strain, and displacement
distribution in an elastic solid under the influence of external forces

- Using continuum mechanics, formulation establishes a
mathematical boundary value problem model - set of governing
partial differential field equations with particular boundary

conditions
Body Forces: F(x)

-
(a) Cantilever Beam Under Self- (Externally Loaded Body) (Sectioned Body)
Weight Loading
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Engineering Applications

Aeronautical/Aerospace Engineering - stress, fracture, and fatigue
analysis in aero structures.

Civil Engineering - stress and deflection analysis of structures including
rods, beams, plates, and shells; geomechanics involving the stresses in soil,
rock, concrete, and asphalt materials.

Materials Engineering - to determine the stress fields in crystalline
solids, around dislocations and in materials with microstructure.

Mechanical Engineering - analysis and design of machine elements,
general stress analysis, contact stresses, thermal stress analysis, fracture
mechanics, and fatigue.

The subject also provides the basis for more advanced work in
inelastic material behavior including plasticity and viscoelasticity,
and to the study of computational stress analysis employing finite
and boundary element methods.



Basic Methods of Stress & Deflection Analysis

Mechanics of Materials

Simplified analysis based upon the use of assumptions related to the geometry of
the deformation, e.g., plane sections remain plane. See Appendix D in text for
review.

Theory of Elasticity

General approach based upon the principles of continuum mechanics. Develops
mathematical boundary-value problems for the solution to the stress, strain and
displacement distributions in a given body.

Computational Methods: Finite Elements, Boundary Elements, and Finite
Differences

Each of these approaches discretizes the body under study into many computational
elements or cells. Computers are then used to calculate the stress and displacement
in each element or cell.

Experimental Stress Analysis

Numerous techniques such as photoelasticity, strain gages, brittle coatings, fiber
optic sensors, Moire' holography, etc. have been developed to experimentally
determine the stress, strain or displacements at specific locations in models or
actual structures and machine parts.
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lecturer: LV’guye ni'Thoil Trun g} A, Brof?
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Book: Martin H. Sadd, Elasticity - Theory,
Applications, and Numerics, Elsevier, 2009, 2rd edit.

Refs: G.E. Mase, Continuum Mechanics, McGraw Hill, 197o0.
Time: 17hy5 PM every Friday
Exercises: 30% of the final result

Examination: 70% of the final result



_ Cacmobn Co hch

+ Cor hoc ly thuyét - Cor giai tich

+ Co moi trworng lién tuc

+ Cor vat ran bién dang

+ Cac phwong s6 dé giai bai toan gia tri bién

Phwo'ng phap phan tiv hivu han - Phwo'ng phap sai phan hivu han
+ Co’ hoc chat 16ng - PP so twwo'ng trng

+ Pong lwc hoc - PP s6 twong trng

+ Toi wu hoa két cau + Cac gidi thudt va pp sd two'ng vng

+ Cor hoc ran nt va pha hay + PP so twwo'ng tvng

+ Strc bén vat liéu (két cau thanh dan, dam, khung, ...)

+ Do tin cdy céng trinh (xét tinh ngau nhién ctia di¥ liéu dau vao) + PP s6 (FORM, SORM)
+ Két cau tam, vo + PP sd twvo'ng (vng

+ Cac bai toan twong tac trong moi treorng da vat ly (ran - 16ng, ran - dat, ran - am, ....)
+ Cor hoc vat liéu composite, FGM, piezo dién, ... + PP s6 two'ng tvng

+ ’ng xtr phi tuyén vat liéu (déo) + PP s6 twong trng

+ ’ng xtr phi tuyén hinh hoc (bién dang lé'n) + PP s6 twong trng
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