Deformation Plasticity Theory

Yielding occurs at the same effective siress a for different stress states (1D, 2D, 3D )
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Figure 12.7 Correlation of true stresses and true plastic strains from combined axial and
pressure loading of thin-walled copper tubes in terms of (a) octahedral shear stress and strain,
and (b) maximum shear stress and strain. (Adapted from [Davis 43]; used with permission of
ASME.)



Deformation Plasticity Theory

Stress-Strain relations
Ex = Eex T+ Epux, Ey = Eey T Epy, €7 = E¢z + Epz
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v=0.5 is equivalent to the assumption that plastic strains do not contribute to volume change



Deformation Plasticity Theory

Plastic Modulus

Effective total strain
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Deformation Plasticity Theory

Effective Stress
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Effective Plastic Strain
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Deformation Plasticity Theory

Effective Stress- Effective Plastic Strain
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Stress and strain state in specimens used

UniaXiaI true Stress_ Strain curve for determination of material properties
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Deformation Plasticity Theory

Exemplo

Um componente tubular de parede fina de radio externo r e espessura de parede t
é construido de um material cuja curva tensao-deformacao segue a relacdo de
Ramberg-Osgood. Para uma dada pressao interna P, deriva um expressao para

calcular a variacao relativa do raio .
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Deformation Plasticity Theory

Solugao Hoop Strain
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Deformation Plasticity Theory

Solucao

p= pressao interna
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Deformation Plasticity Theory

Solugao Tens3o Efectiva

p= pressao interna 1
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Deformation Plasticity Theory

Solugao Deformacao total na direcéo 1
p= pressao interna £, = &° + &P
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Deformation Plasticity Theory

Solugao Deformacéo total na direco 1
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Deformation Plasticity Theory

Solugao Deformacéo total na direco 1

p= pressao interna
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