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Seat No.: ________                                                    Enrolment No.___________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY 
PDDC– SEMESTER III– • EXAMINATION –WINTER- 2016 

 

Subject Code: X31903           Date:04/01/2017        

Subject Name: Machine Design & Industrial Drafting 

Time: 10:30 AM to 1:00 PM            Total Marks: 70 
Instructions: 

1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks.  

 

 

Q.1   (a) Define ‘stress concentration’. Describe the causes and remedies of stress 

 Concentration with neat sketches. 
 

07 

 (b) Describe the following terms. (i) Factor of Safety (ii) Bearing Stress 07 

Q.2 (a) What do you understand by the term welded joint? Discuss Advantages and 

Disadvantages of welded joint over riveted joints. 
07 

 (b) Explain the failure of a riveted joint with neat sketch. 07 

  OR  

Q.2 (b) Design a double riveted butt joint with two covers plates for the longitudinal seam 

of a boiler shell 1.5m in diameter subjected to a steam pressure of 0.95 N/mm2. 

Assume joint efficiency as 75 %, allowable tensile stress in the plate 90 MPa, 

compressive stress 140 MPa and shear stress in the rivet 56 MPa. 

07 

Q.3 (a) Design a knuckle joint to transmit 150 kN. The design stresses may be taken 

as 75 N/mm2 in tension, 60 N/mm2 in shear and 150 N/mm2 in compression 
07 

 (b) Explain basic procedure for design of muff coupling. 07 

  OR  

Q.3 (a) Distinguish between shaft and axle. How the shaft is designed when it is 

subjected to twisting moment only. 
07 

 (b) Design a shaft to transmit power from an electric motor to a lathe head stock 

through a pulley by means of a belt drive. The pulley weighs 200 N and is located 

at 300 mm from the centre of the bearing. The diameter of the pulley is 200 mm 

and the maximum power transmitted is 1 kW at 120 r.p.m. The angle of lap of the 

belt is 180° and coefficient of friction between the belt and the pulley is 0.3. The 

shock and fatigue factors for bending and twisting are 1.5 and 2.0 respectively. 

The allowable shear stress in the shaft may be taken as 35 MPa. 

07 

Q.4 (a) Why are square threads preferable to V threads for power transmission? How 

does the helix angle influence on the efficiency of square threaded screw? 
07 

 (b) What is self-locking and overhauling property of threads and where it is 

necessary? 
07 

  OR  

Q.4 (a) What is a key? How the keys are classified? Discuss the stresses subjected 

 to key failure. 
 

07 

 (b) Design the rectangular key for a shaft of 50 mm diameter. The shearing and 

crushing stresses for the key material are 42 MPa and 70 MPa. 
07 

Q.5 (a) Define the leverage and mechanical advantage. Explain the types of levers and 

 its application in engineering practice. 
 

07 

 (b)  What is fit? Explain different types of fits with neat sketch. 

 

07 

  OR  
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Q.5 (a) List and explain the various co-ordinate systems in AutoCAD 

 

07 

 (b) Explain following AutoCAD command with example:  

(1)  Rotate  (2) Base line diameter  (3) Offset  (4) Trim  (5) Circle 

07 
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