
Roll No. L ON 

Total No. of Questions : 09 

Total No. of Pages : 02 

B.Tech. (ME) (Sem.-5) 
DESIGN OF MACHINE ELEMENTS 

Subject Code : BT ME-502-18 
M.Code: 78248 

Date of Examination 

Time: 3 Hrs. Max. Marks 60 

INSTRUCTIONS TO CANDIDATES: 
SECTION-A is cOMPULSORY consisting of TEN questions carrying TWO marks 1. 
each. 
SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt any FOUR questions. 

3. SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 

2. 

SECTION-A 

1. Write briefly: 

a) Explain clearly the bearing stress developed at the area of contact between two 

members. 

b) What information do you obtain from Soderberg diagram? 

c) What is difference between shaft and an axle? 

d) What are advantages of rolling contact bearings over sliding contact bearings? 

e) What are the factors upon which the coefficient of friction between the belt and the 

pulley depends? 

What are the various terms used in spur gear terminology? 

gThe extension springs are in considerably less use than the compression springs. 

Why? 

h) How does the function of a brake differ from that of a clutch? 

) What are the assumptions made in the design of welded joint? 

)What is self-lockingg property of threads and where it is necessary? 
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SECTION - B 

rlc motor driven power screw moves a nut in a horizontal plane against a rorce o 

2 

udor diameter of 40 mm. The coefficient of friction at screw threads is 0.1. Esumate 

power of the motor. 

a speed of 300 mm / min. The screw has a single square thread of 6 mm pitch on 

An engine running at 150 r.p.m. drives a line shaft by means of a belt. The engine pulle 

mm diameter and the pulley on the line shaft is 450 mm. A 900 mm diameter 

pulley on the line shaft drives a 150 mm diameter pulley keyed to a dynamo Snalt. Fu 

3. 

ne speed of dynamo shaft, when 1. there is no slip, and 2. there is a slip of 2% at each 

drive. 

Determine the diameter of a circular rod made of ductile material with a fatigue strength 

(Complete stress reversal), o = 265 MPa and a tensile yield strength of 350 MPa. 

-The member is subjected to a varying axial load from Wmin 300 x 10 N to 

Wmax 700 x 10 N and has a stress concentration factor = 1.8. Use factor of safety as 

2.0. 

4 

5. Design a close coiled helical compression spring for á service load ranging from 2250 N 

to 2750 N. The axial deflection of the spring for the load range is ómm. Assume a spring 
index of 5. The permissible shear stress intensity is 420 MPa and modulus of rigidity, 
G 84 kN/mms. Neglect the effect of stress concentration. 

6 A plate 100 mm wide and 10 mm thick is to be welded to another plate by means of 
double parallel fillets. The plates are subjected to a static load of 80 kN. Find the length 
of weld if the permissible shear stress in the weld does not exceed 55 MPa. 

SECTION-c 

Find the diameter of a solid steel shaft to transmit 20 kW at 200 r.p.m. The ultimate shear 
stress for the steel may be taken as 360 MPa and a factor of safety as 8. Ifa hollow shaft 
is to be used in place of the solid shaft, find the inside and outside diameter when the 

7. 

ratio of inside to outside diameters is 0.5. 

A plate clutch having a single driving plate with contact surfaces on each side is required 
to transmit 110 kW at 1250 fp.m. The outer diameter of the contact surfaces is to be 
300 mm. The coefficient of friction 1S 0.4. (a) Assuming a uniform pressure of 0.17 

N/mm; determine the inner diameter or the friction surtaces, (6) Assuming the same 

8. 

dimensions and the same total axial thrust, determine the maximum torque that can be 
transmitted and the maximum intensity of pressure when uniform wear conditions have 

been reached. 

9. Discuss the design procedure of spur gears. 

NOTE: Disclosure of Identity by writing Mobile No. or Making of passing request on any 

page of Answer Sheet will lead to UMC against the Student. 
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