
Rubber is often used to reduce the vibration transmission between parts. A 

rectangular rubber vibration isolator fits into a slot that is the same width as 

the rubber block in the x-direction. It is bolted between two pieces of steel so 

that the steel uniformly applies a compressive stress of 1 MPa on the rubber 

block in the y-direction. There are no constraints in the z-direction. The 

Poisson’s ratio of rubber is 0.5 and the Young’s modulus is 12.5 MPa.

(a) What is the stress in the x-direction? (4 points)

(b) The rubber starts with a thickness of 10 mm in the y direction. What is 

the thickness after applying the 1 MPa stress? (3 points)

(c) In the compressed state, the block has a length of 127.2 mm in the z-

direction. What is the original length in the z-direction? (3 points)

You can assume that the deformation of the steel is negligible 

compared to the deformation of the rubber.
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Example 6.3

A magnesium-alloy rod ( E1 =8x 103ksi ), having a diameter of d1 = 1in, is encased in a

brass tube ( E2 =16x 103 ksi ), having an outer diameter of d2 =2 in. The rod and tube 

both have a length of L = 30 in . An axial load P = 20 kips is applied to the free end, as 

shown below.

a) Determine the normal stresses a1 and a2 in the two materials.

b) Determine the elongation of the bimetallic rod.
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Carbon fiber market will grow from $2.33B in 2021 to $4.01B in 

2028






