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Short Questions :(2 Marks)

1. What are basic requirements of a machine element ?

2. Define ergonomics.

3. What is cast Iron?

4. Define various types of Steel.

5. What is static load?

6. What are three basic modes of failure of mechanical component?

7. State max. principal stress theory of failure.

8. Define principal stresses.

9. Define preferred number.

  Questions  upto 200 words :(10 Marks)
       1. Find out the numbers of the R5 basic series  from 1 to 10.

       2. What are the steps involved in design of a machine element?

       3. Define theories of failure in detail.

       4. Define stress concentration. What are various methods to reduce the stress concentration.

       5. Define mechanical properties of material.

Very Long Questions :(15 Marks)
       1. An axle 1 metre long supported in bearings at its ends carries a fly wheel weighing 30 kN at the  

           centre. If the stress (bending) is not to exceed 60 MPa, find the diameter of the axle.

       2. A hollow shaft of 40 mm outer diameter and 25 mm inner diameter is subjected to a twisting   

           moment of 120 N-m, simultaneously, it is subjected to an axial thrust of 10 kN and a bending 

           moment of 80 N- m. Calculate  the maximum compressive and shear stresses.

      3. The load on a bolt consists of an axial pull of 10 kN together with a transverse shear force of 5     

           kN. Find the diameter of bolt required according to

          1. Maximum principal stress theory;       2. Maximum shear stress theory;    

          3. Maximum principal strain theory;       4. Maximum strain energy theory;   

          5. Maximum distortion energy theory.

       4. A shaft is transmitting 100 kW at 160 r.p.m. Find a suitable diameter for the  shaft, if the   

            maximum torque transmitted exceeds the mean by 25%. Take maximum allowable shear stress  

            as 70 MPa.

