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2. A shaft has a diameter of 50.05 mm and is an interference fit F
with a sleeve 60 mm outer diameter, 50 mm inner diameter and 60 [
mm long. Calculate the force needed to slide the sleeve on the shaft i .
if the coefficient of friction is 0.25. The elastic properties for both T
parts are the same with E =200 GPa and Poisson’s ratio = 0.3 Rj

Consider the problem as two thick cylinders. The outer cylinder
has a pressure p acting all over the inner surface. The inner cylinder has the same pressure p acting all
over the outer surface.

Apply Lame’s equation to the outer cylinder.
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At radius R the radial stress is compressive and equal to p
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At radius R the circumferential stress is
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At radius R the radial stress is —p  The circumferential strain is
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Now repeat the process for the inner cylinder.
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The circumferential strain is the same as the ratio AR/R AR =¢. R
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Ro=30mm R=25mm 6=0.025mm E=200GPa v=0.3 L=0.06 p=0.25
Evaluate and p = 38.87 MPa
The force normal to the interface is pA where A = 27RL =2 1 x 0.025 x 0.06 = 9.425 x 10° m?

Normal Force = N = pA =366.3 kN
Friction force = p N =91.58 kN



