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III B. Tech I Semester Supplementary Examinations, May-2017 

DESIGN OF MACHINE MEMBERS – I    
(Mechanical Engineering) 

Time: 3 hours                                                                        Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 
                      (Data books may be allowed) 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1 a) What is meant by eccentric loading and eccentricity? [4M] 

b) List the important factors that influence the magnitude of Factor of safety? [3M] 

c) Distinguish between cotter joint and knuckle joint? [3M] 

d) What is the effect of keyway cut in to the shaft? [4M] 

e) What are the assumptions made in the design of welded joint? [3M] 

f) What is the function of spring? In which type of spring the behavior is non linear [4M] 

PART -B 

2 a) A simply supported beam has concentrated load at the centre which fluctuates a 

value from P to 4P. The span of the beam is 500 mm and its cross section is circular 

with a diameter of 60 mm. Beam material is cold drawn 0.2% carbon steel. Calculate 

the maximum permissible value of P for a factor of safety of 1.3. Beam surface is 

ground. 

[4M] 

 b) A medium force fit on a 50 mm shaft requires a hole tolerance of 0.025 mm and a 

shaft tolerance of 0.016 mm. The maximum interference is to be 0.042 mm. How 

will you dimension the hole and the shaft, if hole deviation is H? 

 

[6M] 

3 a) Explain in detail the modified Goodman Diagram for torsional shear stress? [6M] 

 b) A transmission shaft carries a pulley midway between the two bearings the bending 

moment at the pulley varies from 200N-m to 600 N-m as the torsional moment in the 

shaft varies from 70 N-m to 200 N-m. The frequencies of variation of bending and 

torsional moments are equal to the shaft speed. The shaft is made of steel FeE 400 

(Sut= 540 N/mm
2
) and Syt= 400 N/mm

2
). The corrected endurance limit of the shaft 

is 200 N/mm
2
).Determine the diameter of the shaft using a factor of safety of 2. 

 

[10M] 

4 a)  Prove that the plane where maximum shear stress is induced is inclined at 45  ̊to leg 

dimensions in case of parallel fillet weld of equal legs. Also, find the expression for 

the maximum shear stress. 

[8M] 

 b)  Derive an expression for strength of parallel welds in terms of permissible tensile 

stress, leg of the weld and length of welded joint. 
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5 a) Explain in detail the various functions and elements of keyed joints. [7M] 

 b) A propeller shaft is required to transmit 50 KW power at 600 rpm.It is a hollow shaft 

having inside diameter 0.8 times of the outside diameter. It is made of steel (Syt= 380 

N/mm
2
) and the factor of safety is 4. Calculate the inside and outside diameters of 

the shaft. Assume (Ssy=0.5 Syt). 

 

[9M] 

6 a) Distinguish between rigid and flexible couplings. [6M] 

 b) Design and draw a muff coupling to transmit 50Hp at 120 rpm. The shaft and key are 

made of the same material having allowable shear stress of 30N/mm
2
 and 

compressor stress of 80N/mm
2
. The flange is made, as cast Iron with allowable shear 

stress is 15N/mm
2 

 

[10M] 

7  Discuss the following in detail:  

 a) Springs in fatigue loading. [6M] 

 b)  Coaxial Springs [5M] 

 c) Leaf Springs [5M] 

 

***** 
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