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1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered Authentic.

(a) List out types of failure of machine elements and explain any one. 07
(b) Explain in brief (1) factor of safety (2) stress concentration. 07

(a) Make a list of various equations used in design of cotter joint showing resisting
areas. 07

(b) A knuckle joint supports 16 KN tensile loads. Safe tensile and shear stress is 80

MPa and 68 MPa respectively. Find rod end diameter and pin diameter (consider

shear failure only). 07
OR

(b) 16 mm thick plates are joined by double riveted double cover butt joint using 20
mm diameter rivets. Safe stress in tension, shear and crushing is 100 MPa, 80 MPa
and 160 MPa respectively. Find pitch of the joint. 07

(a) A screw jack has load lifting capacity of 110 KN. It has triple start thread whose
root diameter is 60 mm and pitch is 10 mm. Coefficient of friction for screw is
0.15.Find compressive stress in screw, shear stress in thread (taking 14 threads in
Nut), and efficiency of screw jack. 07

(b) A bell crank lever lift 12 KN load. It has two arms of 750 mm and 500 mm length.
Load is applied to smaller arm. For lever and fulcrum pin safe shear stress and tensile
stress are 60 MPa and 80 MPa respectively. Bearing pressure for pin is 8 MPa. Find
fulcrum pin dimensions. Take L/d = 1.25. 07

OR

(a) A rocker has 140 ° angles between two arms. Length of arms is 150 mm and 200
mm. Load of 4 KN is applied to valve end. For pin take L/d = 1.2 and for lever depth
= 2.5 x thickness. Find pin diameter and dimension of lever section. 07

(b) A solid shaft subjected to 2 KN-m bending moment and 10 KN-m torque. If for
shaft safe tensile stress 115 MPa and shear stress is 86 MPa find shaft diameter. 07

(a) A pulley is fitted using 100 mm long rectangular sunk key on 100 mm diameter
shaft. A torque of 2 KN-m is to be transmitted then find key dimensions. Take
crushing stress 100 MPa and shear stress 50 MPa. 07

(b) A flange coupling joins two shafts of 120 mm diameter. 6 bolts require at 250 mm
pitch diameter to join coupling. Shear stress for shaft and key is 65 MPa, for cast iron
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flange is 7.5 MPa. Safe stress for bolt is 30 MPa. Find power transmitted at 380 RPM,
coupling bolt diameter. 07
OR

(a) A helical compression spring with 40 mm inside diameter deflects by 40 mm
under 600 N load. Safe shear stress for spring wire is 300 MPa. Taking Spring index
6 and Modulus of rigidity 0.82 x 10> find spring wire diameter and total number of
coils. 07

(b) List design equations of riveted joints with neat sketch showing failure areas. 07

(a) A ‘C’ clamp of rectangular cross section is subjected to 22 KN vertical load.
Distance between load and neutral axis of cross section is 150 mm. safe stress for

clamp is 100 MPa. Taking h=2b find cross section of clamp. 07

(b) A thin cylinder of 500 mm diameter is 22 mm thick. If pressure inside the cylinder

is 4 MPa then find hoop stress, longitudinal stress and maximum shear stress. 07
OR

(a) A steel cylinder with 200 mm outside diameter has plate thickness 14 mm. if
liquid pressure inside the cylinder is 8 MPa. Find hoop stress and longitudinal stress.
07

(b) Give classification of bearings. List the factors affecting design of bearings. 07
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