Mechanical behavior of polymer composites

MECH 422/MECH 6581

Mid term exam solution

February 13, 2012

Open book, Open notes

1. Question 1: (20 marks)

The plate has fibers along the y direction, while it is constrained along the x direction. It is a unidirectional layer. If we label 1 as fiber direction, and direction 2 is perpendicular to the fiber direction, then direction 1 is the same as y direction and 2 is same as x direction. The governing equation can be written as:
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Putting in the loading and boundary conditions, above equation becomes:
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(1)

We now need to determine the different terms.

From the statement of the problem:
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Note the coefficient of thermal expansion of the fiber is obtained  from chapter 1 for S glass.
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For best fit with results obtained from finite element method, 
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 (from Table 2.1)
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For best fit with finite element results, 
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Substituting into the equation for shear modulus above, one gets:
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From equation (1)
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Strain in the thickness direction:
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2. Question 2 (20 marks)
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Putting in the loading and boundary conditions, the above equation becomes:
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(2)
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From equation (2)
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Strain in thickness direction:
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Angle at lower left hand corner increases by 0.0094 degrees.

Question 3: (20 marks)
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