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Objetivos:

Formar recursos humanos com base conceitual sélida na andlise de tensdes e de
deformagoes em sdlidos, capacitando-o a estudos dos comportamentos elastico e
inelastico de sdlidos — nos contextos das cinematicas lineares e ndo lineares, da fadiga
em metais e da mecanica da fratura, entre outros temas da Mecéanica dos Sélidos.

Justificativa:

As investigacOes cientificas desenvolvidas no contexto do Programa de Pos-
Graduacdo em Ciéncias Mecanicas estdo fortemente focadas em técnicas
experimentais, simulagdes numéricas e modelagem dos diversos comportamentos
mecanicos dos sélidos. O planejamento e a interpretacdo dos resultados dos
experimentos e das simulagdes numéricas, assim como a modelagem dos fenémenos
estudados — fadiga, deformacdo elastoplastica, dano, envelhecimento, etc. —
requerem uma formacao sélida em Mecanica dos Sdlidos, nos contextos lineares e
nao lineares, tanto nos aspectos cinematicos quanto nos constitutivos.

Contetido:

1) Deformagdes: DeformacOes no contexto da cinematica linear. Deformacao
volumétrica e desviadora. Estado plano de deformacdo. LimitacGes do tensor de
deformacgoes lineares. Cinematica nao linear: deformacdo e gradiente de deformacao,
decomposic¢do polar. Variagdes de area e de volume em um corpo deformado. Tensores
de deformacdo de Cauchy-Green a direita e a esquerda, de Green-St. Venant e de
Almansi. Tensor de deformacgdes lineares como aproximacdo do tensor de Green sob
baixas magnitudes de deformacdo. 2) TensGes: Forgas externas e internas. Vetor
tensdo. Componentes normal e cisalhante do vetor tensdo. Hipdtese de Cauchy e
teorema de Cauchy. Estado plano de tensdo. Tensores tensdo desviador e hidrostatico.
TensGes e planos principais, invariantes de tensdo. Modelos para a descricdo do
dominio elastico baseados em medidas de tensdo. Primeiro e segundo tensores tensado
de Piola-Kirchhoff. 3) Relagbes constitutivas: Relacdo entre tensdo e deformacdo.
Comportamento eladstico. Comportamento eldstico sob pequenas deformacdes.
Comportamento eldstico sob grandes deformacgdes. Invaridncia por mudanga de
observador. Funcdo resposta elastica e consideragdes sobre simetrias do material, tais
como isotropia. Hiperelasticidade. Modelos cldssicos de materiais hiperelasticos.
Modelagem do comportamento elastoplastico ideal no contexto da cinematica linear
unidimensional. Encruamentos cinematico e isotrépico lineares. Plasticidade no
contexto da cinematica linear tridimensional. Modelos de encruamento cinematico ndo
linear.




Forma de Avaliagao

A avaliacdo sera feita por meio de listas de exercicios (60% da nota) e de uma
apresentacdo em seminario sobre tema a ser definido durante o periodo letivo (40% da
nota). Serdo atribuidas mencGes aos estudantes com base nas notas finais obtidas, de
acordo com o critério de mengdes da UnB. Casos omissos serdo resolvidos pelo
professor da disciplina.

Observagao:
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Oxford University Press, 2020.
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and Models. Wiley, 2017.

5. KHAN, A, and HUANG, S., Continuum Theory of Plasticity, John Wiley & Sons,
1995.
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Objective:

To train human resources with a solid conceptual basis in the analysis of stresses and
strains in solids, enabling them to study the elastic and inelastic behavior of solids -
in the contexts of linear and nonlinear kinematics, metal fatigue and fracture
mechanics, among other topics in Solid Mechanics.

Purpose:

The scientific research developed in the Graduate Program in Mechanical Sciences is
strongly focused on experimental techniques, numerical simulations, and modeling
of the various mechanical behaviors of solids. The planning and interpretation of the
results of experiments and numerical simulations, as well as the modeling of the
phenomena studied - fatigue, elastoplastic deformation, damage, aging, etc. - require
a solid background in Solid Mechanics, in the linear and nonlinear contexts, in both
kinematic and constitutive aspects.

Contents:

1) Strains: Strains in the context of linear kinematics. Volumetric and deviatoric strains.
Plane strain. Limitations of linear strain tensor. Nonlinear kinematics: deformation and
strain gradient, polar decomposition. Area and volume changes in a deformed body.
Cauchy-Green right-hand and left-hand, Green-St. Venant and Almansi strain tensors.
Linear strain tensor as an approximation to Green's tensor under low magnitudes of
strains. 2) Stresses: External and internal forces. Stress vector. Normal and shear
components of the stress vector. Cauchy's hypothesis and Cauchy's theorem. Plane
stress. Deviatoric and hydrostatic stresses. Principal stresses and planes, stress
invariants. Stress based models for the description of the elastic domain. First and
second Piola-Kirchhoff stress tensors. 3) Constitutive relations: Stress-strain relation.
Elastic behavior. Elastic behavior under small strains. Elastic behavior under large
strains. Invariance by change of observer. Elastic response function and considerations
on material symmetries such as isotropy. Hyperelasticity. Classical models for
hyperelastic materials. Modeling ideal elastoplastic behavior in the context of one-
dimensional linear kinematics. Linear kinematic and isotropic hardenings. Plasticity in
the context of 3-dimensional linear kinematics. Nonlinear kinematic hardening models.

Assessment:

The assessment will be performed through exercise lists (60% of the grade) and a
seminar presentation on a topic to be defined during the term (40% of the grade).




Mention will be given to the students based on the final grades, according to the UnB's
grading criteria. unforeseen cases will be solved by the professor in charge of the unit.
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