
Continuum:

stress and strain
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Continuum – study objective

non-rigid bodies – solid, fluid (liquid, gaseous)

strain (deformation)

fluid mechanics

wave propagation

problems to solve -

discrete points → continuous functions
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Define a material point (small volume) and determine its

kinematic quantities
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Define a point in a fixed coordinate system and describe

the kinematic quantities of surrounding continuum, thus,

the flow-in and flow-out of the continuum

Continuum descriptions

Lagrangian description

Eulerian description

fixed points

movable

points



Eulerian description
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local derivative

total derivative
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Continuum kinematics

Lagrangian description

local + convective derivative
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Continuum dynamics

short-range forces → surface forces
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long-range forces → body forces
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pressure (stress)
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normal tangential tangential

stress tensor
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Surface force density
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body deformation

vector of displacement u r r   i i iu x x 
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relative displacement

(elongation, extension)

static pressure
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HRW-Ch12
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Hooke’s law
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elastic modulus E,  shear modulus G

Strain (deformation)

 E

G = 0  for fluidsE > G

HRW-Ch12



Body forces
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Field intensity

Body force density
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non-rigid body equilibrium

Force of field

HRW-Ch12


