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M.E. / M.TECH. DEGREE EXAMINATIONS, MAY 2019 

Second Semester 
MS18201 – MACHINE DESIGN AND PRODUCT DEVELOPMENT 

 (Mechatronics) 
(Regulation 2018) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
(Use of PSG design data book is permitted) 

Answer ALL questions 
PART A - (10 X 2 = 20 Marks) 

1. What is the factor of safety for brittle materials? 
2. What is unilateral and bilateral tolerance? 
3. State the advantages of hollow shaft over solid shaft. 
4. Differentiate rigid and flexible couplings. 
5. Why pinion is made harder than gear? 
6. Define load factor. Explain its significance in selection of a bearing. 
7. List the various human factors to be considered in designing a component 
8. Define “design for assembly efficiency” 
9. What are the properties of stiffness matrix? 
10. Why polynomial type interpolation function is mostly used in FEM? 

 
PART B - (5 X16 = 80 Marks) 

11. (a) (i) Explain the general criterion for the selection of materials for engineering 
applications. 

(8) 

  (ii) Briefly explain the various mechanical properties considered for the 
selection. 

(8) 

(OR) 
 (b) (i) What is Hole basis system and Shaft basis system? Which one is preferred 

why? 
(4) 

  (ii) Briefly explain the general guidelines to be followed in Design For 
Manufacturability. 

(12) 

 
12. (a) A circular bar of 500 mm length is supported freely at its two ends. It is acted 

upon by a central concentrated cyclic load having a minimum value of 20 kN and 
(16) 
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a maximum value of 50 kN. Determine the diameter of bar by taking a factor of 
safety of 1.5, size effect of 0.85, surface finish factor of 0.9. The material 
properties of bar are given by : ultimate strength of 650 MPa, yield strength of 
500 MPa and endurance strength of   350 MPa. 

(OR) 
 (b) Design a cast iron protective type flange coupling to transmit 15 kW at 900 r.p.m. 

from an electric motor to a compressor. The service factor may be assumed as 
1.35. The following permissible stresses may be used: 
Shear stress for shaft, bolt and key material = 40 MPa 
Crushing stress for bolt and key = 80 MPa 
Shear stress for cast iron = 8 MPa 
Draw a neat sketch of the coupling. 

(16) 

 
13. (a) Design a pair of spur gears to transmit 15 kW at a pinion speed of 1400 rpm. 

Speed reduction ratio is 4. The expected life of the gear pair is 25000 hours. 
(16) 

(OR) 
 (b) Design a journal bearing for a 12 MW 1000 rpm steam turbine. Take atmospheric 

temperature as 30° C and operating temperature is 80°C Calculate the mass flow 
rate of the oil. 

(16) 

 
14. (a) Briefly explain the factors that influence the selection of a process for its 

manufacturing. 
(16) 

(OR) 
 (b) Briefly explain the various guidelines to be considered in designing for assembly. (16) 
 

15. (a) A tapered bar made of steel is suspended vertically with the larger end rigidly 
clamped and the smaller end acted by a pull of 105 N. The areas at the larger and 
smaller ends are 80 cm2 and 20 cm2 respectively. The length of the bar is 3 m. 
The bar weighs 0.075 N/cc. E = 2 X 107 N/cm2. Obtain an approximate expression 
for the deformation of the rod using Ritz technique. Determine the maximum 
displacement at the tip of the bar. 

(16) 

(OR) 
 (b) (i) Briefly explain the steps involved in the finite element analysis. (10) 
  (ii) State the advantages and applications of finite element method. (6) 

 


