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Answer any FIVE questions

All question carry equal marks
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1.a)
What are the factors to be considered while selecting a material?

b) Define standardizations.   What are the various standards used in mechanical design.

2.a)
State different theories of failures and their effectiveness.

b) A cylindrical shaft made of high carbon steel is subjected to bending moment of 8KN-m and a twisting moment of 24kN-m.  The yield strength of the material is 70kN/cm2.  Determine the diameter of the shaft using maximum shear stress theory.

3.
Bending stress in a machine past fluctuates between a tensile stress of 280Mpa and compressive stress of 140Mpa.  What should be the minimum ultimate tensile strength to carry this fluctuation in definitely according to:


a)  Gerber’s formula
(b)  Goodman’s formula
(c)  Soderberg’s formula

4.
Two 15mm thick tie plates are connected by a lap riveted joint.  The tie carries a load of 150kN.  Calculate 
(a)  Width of the plate




b)  Diameter and number of rivets
(c)  Rows of rivets and


d)  Efficiency of the joint

5.
Design a coffered joint to connect two mild steel rods of equal diameter transmitting an axial force of 25kN which is subject to slow reversal of direction.  Tensile stress in the material is limited to 50Mpa.  The shear stress has the value of 415 of the permissible tensile stress.  The crushing stress between the coffer and the rods is limited to 60Mpa.

6.a)
Draw the various types of keys.

   b)
It is required to design a square key for fixing a key on a shaft, of 25mm diameter.  15KW power at 720 r.p.m is transmitted from the shat to the gear.  The key is made of steel 50C4 with yield strength of 460N/mm2 and factor of safety is 3.  The yield strength is compression can be assumed to be equal to yield strength in tension.  Determine the dimensions of the key.
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7.
The shaft running at 120 r.p.m transmits 430 kW.  The working conditions to be satisfied are 
(a)  The shear stress must not exceed 56 Mpa,


b)  The angle of twist must not be more than 1o on a length of 16 diameters.  Calculate the diameter of the shaft.  The modulus of rigidity is 0.85 x 105Mpa.

8.
A rigid coupling is used to connect a 45kW, 1440 r.p.m. electric motor to a centrifugal pump.  The starting torque of the motor is 225%  of the rated torque.  These are 8 bolts.  and their pitch circle diameter is 150mm. The bolts are made of steel 45C8 with yield strength of 380 N/mm2 and the factor of safety is 2.5.  Determine  the diameter of the bolts.

***
***
***

OR








