
11/21/2016

1

11/21/2016 PHY 711  Fall 2016 -- Lecture 34 1

PHY 711 Classical Mechanics and 
Mathematical Methods

11-11:50 AM  MWF  Olin 107

Plan for Lecture 34

Physics of elastic continua –
Chap. 13 in F & W

1. Stress and strain

2. Waves in elastic media

11/21/2016 PHY 711  Fall 2016 -- Lecture 34 2PHY 711  Fall 2013 -- Lecture 34 2

11/21/2016 PHY 711  Fall 2016 -- Lecture 34 3

Brief introduction to elastic continua

reference deformation
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Brief introduction to elastic continua  -- continued

Deformation components:
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Brief introduction to elastic continua -- continued

reference deformation
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Effects of strain on a vector:
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Deformation
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Deformation components:
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Brief introduction to elastic continua -- continued
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Elastic stress tensor
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Elastic stress tensor -- continued
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Stress tensor -- continued
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In terms of bulk modulus:   =
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Example -- hydrostatic pressure:     
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Example -- uniaxial pressure:     
0 otherwise

     in terms of Young's modulus
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1 1
     

Example -- uniaxial pressure:     
0 otherwise

     transverse contributions:
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Relationships between elastic constants:
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Shear modulus
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Values of bulk modulus K for elemental materials --
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Values of  Young’s modulus E for elemental materials --
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Values of  Poisson ratio s for elemental materials --
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Values of  shear modulus m for elemental materials --
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Dynamical equations of elastic continuum

 
2

2

2

1

3
K

t
 m m 
  

        
  

u
u u f

1/ 2

In the absence of external forces, this reduces

to two decoupled wave equations representing

longitudinal and transverse modes:
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Typical velocities of 
longitudinal sound waves

Material           cl (m/s)

http://www.engineeringtoolbox.com/sound-speed-solids-d_713.html

air:    cl=343 m/s
water:   cl=1433 m/s
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from: 
https://pangea.stanford.edu/courses/gp262/Notes/5.Elasticity.pdf


