Physical Excursus– Strain Pt. 1: Normal strains
· Stresses cause solids to deform. Consider a small parallelepiped element of sides 
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 before and after deformation: 
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If there are no shear stresses, i.e. all angles remain perpendicular,  the three sides will change as 
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. The quantities 
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 are the normal components of strain. 
· Neglecting 
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 terms, the fractional change in volume is the dilatation: 
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where 
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· In linear isotropic solids stresses are linearly proportional to strains. In the coordinate system of principal stresses, stress components and strain components are related by Hooke's Law: 
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       or, in inverse form, as 
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· Here the material properties 
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 are called Lamé parameters, 
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is the shear modulus, E is the Young's modulus, 
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 is Poisson's ratio. They are related to each other, e.g. 
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 i.e. 
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=0.5 for an incompressible fluid.
· If the stress is isotropic, 
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and the direct Hooke equation gives 
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where K is the bulk modulus, ( is the compressibility. The compressibility of a simple crystallic lattice can be computed from the chemical and atomic properties.
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