
Material Properties 
Material Young’s Modulus 

E, ksi 
Shear Modulus 

G, ksi 
Coefficient of Thermal 

Expansion 
α, /ºF 

Density 
lb/in3 

Tensile Yield 
Strength 
σy, ksi 

Aluminum 10x103 3.7x103 13.1x10-6 0.10 37 
Steel 30x103 11x103 6.6x10-6 0.30 36 
Brass 14.6x103 5.4x103 9.8x10-6 0.32 10 

Titanium 17.4x103 6.4x103 5.2x10-6 0.16 134 

 
                                                                                               
Geometric Properties of Areas 

 
C:  Centroid 

 

     
 

               
 

                 
 
 

              
 
Parallel axis theorem:   Ix = Ixc + Ad2 
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Centroid of area 
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Relations between load, shear and bending moment 
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Linear Elastic Materials 
 Eσ ε=  Gτ γ=  

 
Axial Loading 
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Bending 
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