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Engineering Materials: Structure and properties of engineering materials, phase 
diagrams, heat treatment, stress-strain diagrams for engineering materials. 

Casting:  types of casting processes and applications; patterns –  types  and materials; 
allowances; moulds and cores – materials, making, and testing; casting 

techniques of cast iron, steels and nonferrous metals and alloys; analysis of solidification 
and microstructure development; design of gating and riser; origin of defects. 

 
Metal Forming: Stress-strain relations in elastic and plastic deformation; concept of flow 
stress; hot and cold working – forging, rolling, extrusion and wire drawing; sheet metal 
working processes – blanking, bending and deep drawing; ideal work and slab analysis; 
origin of metal working defects. 

 
Joining of materials: Principles of fusion welding processes (manual metal arc, MIG, TIG, 
plasma arc, submerged arc welding processes)–different heat sources (flame, arc, resistive, 
laser, electron beam), and heat transfer and associated losses, flux application, feeding of 
filler rod; Principles of solid state welding processes (friction, explosive welding, ultrasonic 
welding processes); Principles of adhesive, brazing and soldering processes; Origins of 
welding defects. 

 
Powder processing: Production of metal/ceramic powders, compaction and sintering of 
metals and ceramic powders. 

 
Polymers and Composites: Plastic processing – injection, compression and blow molding, 
extrusion, calendaring and thermoforming; molding of composites. 

 

Machine Tools and Machining: Basic machine tools like centre lathe, milling machine, and 
drilling machine – construction and kinematics; machining processes 
- turning, taper turning, thread cutting, drilling, boring, milling, gear cutting, thread 
production, grinding; geometry of single point cutting tools, chip formation, cutting forces, 
specific cutting energy and power requirements, Merchant’s analysis; basis of selection of 
machining parameters; tool materials, tool wear and tool life, economics of machining, 
thermal aspects of machining, cutting fluids, machinability; Jigs and fixtures – principles, 
applications, and design 

 
Non-traditional  Manufacturing:  Principles,  applications,  effect  of  process parameters on 
MRR and product quality of non-traditional machining processes – USM, AJM, WJM, 
AWJM, EDM and Wire cut EDM, LBM, EBM, PAM, CHM, ECM. 

 
Computer Integrated Manufacturing: Basic concepts of CAD – geometric modeling, CAM – 
CNC and robotics – configurations, drives and controls, Group Technology and its 
applications – CAPP, cellular manufacturing and FMS. 
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1. Metal removal in electric discharge machining takes place through 

a) ion displacement  

b) melting and vaporization  

c) corrosive reaction  

d) plastic shear 

 

2. The preferred option for holding an odd-shaped workpiece in a centre lathe is 
a) live and dead centres 

b)  three jaw chuck 

c)  lathe dog  

d) four jaw chuck 

 

3. During the turning of a 20 mm-diameter steel bar at a spindle speed of 400 rpm, a tool life of 
20 minute is obtained. When the same bar is turned at 200 rpm, the tool life becomes 60 
minute. Assume that Taylor’s tool life equation is valid. When the bar is turned at 300 rpm, 
the tool life (in minute) is approximately 

a) 25 
b) 32 
c) 40 
d) 50 

 
4.  Internal gears are manufactured by 

a) hobbing  

b) shaping with pinion cutter 

c) shaping with rack cutter 

d) milling 

 

5. The main cutting force acting on a tool during the turning (orthogonal cutting) operation of a 
metal is 400 N. The turning was performed using 2 mm depth of cut and 0.1 mm/rev feed 
rate. The specific cutting pressure (in N/mm2) is 

a) 1000 
b) 2000 
c) 3000 
d) 4000 

 


