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“ I b h ” h h li i S l•“ It can be shown” that the compliance matrix Sij must also 
be symmetric:
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Number of material constants:
• The compliance matrix, Sijkl, is a 4th-order tensor → 81 constants The compliance matrix, Sijkl, is a 4 order tensor  81 constants 

(apparently)



Number of material constants:
• The compliance matrix, Sijkl, is a 4th-order tensor → 81 constants The compliance matrix, Sijkl, is a 4 order tensor  81 constants

(apparently)
• The fact that [ij] and [ij] are symmetric allowed us to adopt 

“contracted notation” (and therefore to adopt matrix notation):
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Summary:
• “It can be shown” that the compliance matrix must also be It can be shown  that the compliance matrix must also be 
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• An anisotropic material has 21 independent material constants  



“ I b h ” h h li i S l•“ It can be shown” that the compliance matrix Sij must also  
be symmetric:
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…symmetry of the compliance matrix leads to the “inverse relations”
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Where 1 ijij SC  



Orthotropic materials 
(when referenced to the Principal Material Coordinate System)

• An orthotropic material has 9 independent material constants….



Orthotropic materials
(when referenced to the Principal Material Coordinate System)



T l I i M i lTransversely Isotropic Materials
(when referenced to the Principal Material Coordinate System)

• A transversely isotropic material has 5 independent material constants….



Transversely Isotropic materials
(when referenced to the Principal Material Coordinate System)



H k ’ L A i i M i lHooke’s Law: Anisotropic Materials
(including Orthotropic and Transversely Isotropic materials, 

when referenced to a non-principal coordinate system) f p p y )
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Hooke’s Law: Orthotropic MaterialsHooke s Law: Orthotropic Materials
(when referenced to the Principal Material Coordinate System)
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Hooke’s Law: Transversely Isotropic MaterialsHooke s Law: Transversely Isotropic Materials
(when referenced to the Principal Material Coordinate System)
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