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1A. Explain the concept of surface energy and derive the equation for the ratio of

surface to volume work. (5)
1B. Write a note on shapes of transferred and loose wear particles. (5)
2A. Justify the following factors which contributes to the friction force:

> Roughness component

» Plowing component (5)
2B. Derive the quantitative expression for abrasive wear. (5)
3A. Write a note on the factors those effect the real contact area. (5)

3B. Derive the expression for the size of the loose particles during adhesive
wear. (5)
4A. Explain the following methods to measure friction:

» Spring scale method

» Weight and pulley method (5)
4B. Explain the Mulhern and Samuels model for dropping off the wear rate. (5)
5A. Distinguish between hydrostatic and hydrodynamic lubrication. (5)
5B. lllustrate an example for the following types of wear:

» Galling

» Seizing

> Light )
5C. Explain the temperature method to measure the surface interactions. (2)
6A. How does solid lubricant behave below the melting point? (5)
6B. State the quantitative laws of sliding friction. (3)
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6C. Write a note on brittle fatigue wear. (2)
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