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Behavior of metals/polymers loaded beyond yield Siress 4

Different plasticity models exist for:
+ Room T quasi-static loading (rate independent/isotropic)

constant strain

« Dynamic loading (rate dependent viscoplasticity)
* Cyclic loading (kinematic hardening)
« Special models exist for soils/single xtals/polymers

+ High temperatures (creep) (rate dependent viscoplasticity) Q/ :

Rate Independent Plasticity Model

Yield Criterion (Von Mises) o, <Y for elastic behavior
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Example: An elastic-plastic material with a linear hardening relation ¥=1; + ks, } /
is loaded in uniaxial tension with ¢,,=c, do/dt>0 y,| —h
Find the stress-strain relation &
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Stress _state O = [0 o0,0,0, 0, 0]

Stres measuces :  Ohp = Ok /3 = O/3

Deviatae <heeis S = [ S, S ek | = 0 - O [111,110!0!0;

= 136, 7.50,0,0,0]
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Example: A thin film with Young's modulus E Poisson’s ratio V, yield stress 1,
and thermal expansion « is bonded to a large rigid substrate (with & = 0).

It is heated by temperature change A7 Find the value AT that will cause
yield. '
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Example: Suppose that the film in the preceding problem has a linear hardening ﬁh/

law. Itis heated to a temperature AT = AT, . £ >1 Find the stress in the film.
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