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Short Questions :(2 Marks)

1. Define types of screw thread ?

2. What is the equation for torque required to lower load by square threaded screw ?            

3. Write four steps to design a Power Screw.

4. Write the efficiency of self locking Screw?

5. Define various stresses in power screw.

6. What is use of coupling?

7. Define types of key.

8. What is Splines ?

9. What is Flexible Coupling  

Questions  upto 200 words :(10 Marks)
        1. Design the rectangular key for a shaft of 50 mm diameter. The shearing and crushing stresses for the   

           key material are 42 MPa and 70 MPa.

        2. Design and make a neat dimensioned sketch of a muff coupling which is used to connect two steel shafts  

           transmitting 40 kW at 350 r.p.m. The material for the shafts and key is plain carbon steel for which allowable  

           shear and crushing stresses may be taken as 40 MPa and 80 MPa respectively. The material for the muff is  

           cast iron for which the allowable shear stress may be assumed as 15 MPa.

        3. The shaft and the flange of a marine engine are to be designed for flange coupling, in which the flange is  

            forged on the end of the shaft. The following particulars are to be considered in the design :

               Power of the engine = 3 MW  , Speed of the engine = 100 r.p.m. , Number of bolts used = 8

Permissible shear stress in bolts and shaft = 60 MPa 

 Pitch circle diameter of bolts = 1.6 × Diameter of shaft

Find : 1. diameter of shaft ; 2. diameter of bolts ; 3. thickness of flange ; and  4. diameter of flange.

Very Long Questions :(15 Marks)

1. The lead screw of a lathe has Acme threads of 50 mm outside diameter and 8 mm pitch. The screw must exert an axial pressure of 2500 N in order to drive the tool carriage. The thrust is carried on a collar 110 mm outside diameter and 55 mm inside diameter and the lead screw rotates at 30 r.p.m.

 Determine (a) the power  required to drive the screw; and (b) the efficiency of the lead screw. Assume a

 coefficient of friction of 0.15  for the screw and 0.12 for the collar.

        2.  A power screw having double start square threads of 25 mm nominal diameter and 5 mm pitch is acted upon            

             by an axial load of 10 kN. The outer and inner diameters of screw collar are 50 mm and 20 mm respectively.  

             The coefficient of thread friction and collar friction may be assumed as 0.2 and 0.15 respectively. The screw  

              rotates at 12 r.p.m. Assuming uniform wear condition at the collar and allowable thread bearing pressure of  

             5.8 N/mm2, find: 1. the torque required to rotate the screw; 2. the stress in the screw; and 3. the number of  

              threads of nut in engagement with screw.

        3.  A screw jack is to lift a load of 80 kN through a height of 400 mm. The elastic strength of screw material in  

             tension and compression is 200 MPa and in shear 120 MPa. The material for nut phosphor-bronze for which  

             the elastic limit may be taken as 100 MPa in tension, 90 MPa in compression and 80 MPa in shear. The  

             bearing pressure between the nut and the screw is not to exceed 18 N/mm2. Design and draw the screw jack.  

            The design should include the design of 1. screw, 2. nut, 3. handle and cup,and 4. body.

