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B.E./B.TECH. Degree Examination, December 2020 
Fifth Semester  

AE18503 -  DESIGN OF MACHINE ELEMENTS AND TRANSMISSION SYSTEMS  
(Regulation 2018) 

Use of approved data book is permitted 
Time: Three hours                                                                                                         Maximum : 80 Marks 

Answer ALL questions 
PART A - (8 X 2 = 16 marks) 

1. Two shafts A and B are made of same material. The diameter of shaft A is twice that of B.  
The torque transmitted by shaft A will be  
a) twice that of B                                    b) four times that of B       
c) eight times that of B                           d) sixteen times that of B 

2. Based on the operation, the rolling contact bearing is otherwise known as 
a) sleeve bearing                                     b) thin film bearing     
c) antifriction bearing                             d) bush bearing 

3. In metric system, the gear tooth is specified on the basis of  
a) circular pitch                                       b) diametral pitch      
c) module                                                d) pitch circle diameter 

4. Which is the reason behind the noisy operation of the gear box  
a) binding clutch linkage                        b) jammed synchromesh unit 
c) misalignment of clutch housing         d) gear loose on main shaft 

5. What is the significance of torsional rigidity? 
6. Draw the pressure distribution in a journal bearing with thick film lubrication. 
7. Why gear drive is preferred over a chain drive on the basis of application? 
8. Discuss the function performed by spacers in a gear box? 

PART B - (4 X16 = 64 marks) 
09. (a) Under what circumstances hollow shafts are preferred over solid shafts? Give  

any two examples where hollow shafts are used. Explain the basis for the design of 
 shafts. 

(16 ) 

(OR) 
 (b) A line shaft is driven by means of a motor placed vertically below it. 

The pulley on the line shaft is 1.5 metre in diameter and has belt tensions 
5.4 kN and 1.8 kN on the tight side and slack side of the belt respectively.  
Both these tensions may be assumed to be vertical. If the pulley be  
overhang from the shaft, the distance of the centre line of the pulley from 
the centre line of the bearing being 500 mm, find the diameter of the 
shaft. Assume maximum allowable shear stress of 42 MPa. 

(16 ) 
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10. (a) What is an eccentric loaded welded joint? Discuss the procedure for designing a  

T-joint fixed at one end and subjected to an eccentric load P at a distance.  
(16 ) 

(OR) 
 (b) In an unventilated journal bearing, the journal is subjected to a radial load of 5000 N. 

Its journal is 40 mm diameter and rotates at 1500 rpm. Design a suitable bearing and 
suggest the lubricant to be used. Check for heat dissipation of the bearing. 

(16 ) 

 
11. (a) Design a Spur gear drive to transmit 30 kW at 1440 rpm with a Speed reduction of 2.5.  (16 ) 

(OR) 
 (b) Design a pair of helical gears to transmit 90 kW at 5000 rpm with a transmission ratio 

of 10. 
(16 ) 

 
12. (a) Discuss in detail the importance of ray-diagram in gear box design. Draw the ray 

diagram for a 18 speed gear box. 
(16 ) 

(OR) 
 (b) Design a 9 speed gear box for a milling machine with speeds ranging from 56 to 900 

rpm. The input speed is 720 rpm. Make a neat sketch of the gear box. Indicate the 
number of teeth on all the gears and their speeds. Assume suitable material for the 
gears and shafts. 

(16 ) 

 


