Group Member Names _________________________________
Properties of Composites
1) A layered composite consisting of 3 layers is shown below.  In sketch A, a stress is applied parallel to the layers, while in sketch B a stress is applied perpendicular to the layers.  Assume for the moment that the layers all have equal thickness, t, but that the moduli of each layer is different (i.e. the modulus of layer 1 is E1, layer 2 is E2, layer 3 is E3).
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a) For each sketch, write an expression for the stress applied to the composite, c, in terms of the stresses carried by each of the 3 layers.





b) For each sketch, write an expression for the strain of the composite in the direction of the applied stress, c, in terms of the strains of each of the 3 layers.





c) Based on your answers to parts a and b, for each sketch develop an expression for the modulus of the composite, Ec, in terms of the moduli of the layers.  (Assume that the layers and the composite behave elastically.)  You should be able to eliminate stress and strain from your expressions.



	
d) If layers 1 and 3 are made of the same material (E1 = E3), simplify your expressions for composite stress, strain, and modulus for each sketch.  







	
e) Now assume that you have many layers of alternating materials (1 & 2), and the layers are not necessarily of equal thickness.  Overall, the volume fraction of material 1 is V1 and the volume fraction of material 2 is V2.  Adjust your expressions for the composite modulus of the two sketches accordingly, and draw the variation of the composite modulus as V1 increases from 0 to 1 on the axes below.
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