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Short Questions :(2 Marks)

1. What is Shaft?

2. What is Axle ?

3. What type of stresses are induced in shafts ?
4. Write materials for shaft.

5. Define Muff Coupling.

Questions  upto 200 words :(10 Marks)
1. A 15 kW, 960 r.p.m. motor has a mild steel shaft of 40 mm diameter and the extension being 75 mm. The permissible shear and crushing stresses for the mild steel key are56 MPa and 112 MPa. Design the keyway in the motor shaft extension. Check the shear strength of  the key against the normal strength of the shaft.

2. Discuss the function of a coupling. Give at least three practical application
3. Define equivalent twisting moment and equivalent bending moment. State when these two terms are used in design of shafts.

Very Long Questions :(15 Marks)

1. Design a shaft to transmit power from an electric motor to a lathe head stock through a pulley by means of a belt drive. The pulley weighs 200 N and is located at 300 mm from the centre of the bearing. The diameter of the pulley is 200 mm and the maximum power transmitted is 1 kW at 120 r.p.m. The angle of lap of the belt is 180° and coefficient of friction between the belt and the pulley is 0.3. The shock and fatigue factors for bending and twisting are 1.5 and 2.0 respectively. The allowable shear stress in the shaft may be taken as 35 MPa.

2. A mild steel shaft transmits 20 kW at 200 r.p.m. It carries a central load of 900 N and is simply supported between the bearings 2.5 metres apart. Determine the size of the shaft, if the allowable shear stress is 42 MPa and the maximum tensile or compressive stress is not to exceed 56 MPa. What size of the shaft will be required, if it is subjected to gradually applied loads?

3. A solid circular shaft is subjected to a bending moment of 3000 N-m and a torque of 10 000 N-m. The shaft is made of 45 C 8 steel having ultimate tensile stress of 700 MPa and a ultimate shear stress of 500 MPa. Assuming a factor of safety as 6, determine the diameter of the shaft.

