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Max. Marks: 80

Answer any Five questions

All questions carry equal marks

---
1.a)
How is strength determined for a perfect crystal.  Discuss various types of defects 
found in crystal.
   b)
Discuss work hardening characteristics of B.C.C., F.C.C. and H.C.P. keeping in 
view slip system.

2.a)
With the help of diagram explain shear spinning operation, its practical 
applications, advantages and limitations.

   b)
Find length of pipe to obtain bend shown below.

   c)
Distinguish embossing and coining.
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3.a)
Circular blanks of 50 mm in diameter are to be produced from 3 mm thick electrolytic copper sheets for which resistance to shear is 350 N/mm2.  Calculate force required for blanking assuming no shear on punch and also if shear provided is 2 mm.  Assume 30% penetration.
   b)
Distinguish with appropriate examples necessity and procedure of reverse 
drawing operation.
4.a)
Discuss effect of process parameters in drawing and extrusion.

   b)
Discuss reasons and remedies for defects in extrusion.
5.a)
Define forgeability and discuss its influencing factors.

   b)
A block of lead 25 mm x 25 mm x 150 mm is pressed between dies to a size of 
6.25 mm x 100 mm x 150 mm.  If flow stress is 7 N/mm2 and friction coefficient 
is 0.25 determine maximum pressure and forging load. 

Contd…..2
Code No.:322002



-2-



Set No.1
6.a)
With the help of friction hill in rolling explain the effect of back tension on 
rolling? How are these being employed?  Discuss role of forward slip.
   b)
Discuss principle of ring rolling and its application.  What are its limitations.

7.a)
Discuss die materials and optimum angles in extrusion.  How does they affect 
productivity.
   b)
Discuss slip phenomena and slip line field theory application in metal 
deformation theory.

8.
Write short notes on any two


a) Yield criteria of metals  
b) Defects in forging


c) Processing maps and its role in improvement of productivity.
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1.a)
A tensile specimen with 22.8 mm initial dia and 50 mm gauge length reaches 
maximum load of 89 kN and fractures at 71 kN.  Minimum dia of fracture is 10.8 
mm.  Determine Engineering stress at maximum load and true fracture stress.  
Also determine true  engineering strain.

   b)
Distinguish hot working and cold working, highlighting relative merits and 
applications.

2.a)
Distinguish compound, combination, progressive and transfer dies with 
appropriate examples.

b)
A hole of 100 mm dia is to be punched in steel plate of 6 mm thick.  Maximum 
shear strength of plate is 550 MPa.  Assuming 50 % penetration and suitable 
diameters of punch and die, find shear angle on the punch in order to bring 
work within capacity of 200 kN press.

3.a)
Explain the process of bending and occurrence of spring back.  How can spring 
back be offset.

   b)
Explain any one drive mechanism of mechanical press.

   c)
List the factors that influence selection of press.

4.a)
Derive an equation for estimation of rolling load.  Mention assumptions made.

   b)
Sketch any 3 types of rolling mill stands and explain their relative merits.

5.a)
Derive an equation for forging load while forging a disc.  List the assumptions 
made


   b)
Explain upsetting, drawing down, swaging and forge welding with illustrations. 

6.a)
What are leuder bands.   How are they avoided.

  b)
Discuss procedure for construction of three dimensional stress system and its role 
in metal deformation.

7.a)
An aluminium disc with 200 mm dia and 25 mm thick is forged to final thickness 
of 15 mm.  Estimate maximum forging force when h = 0.3 and tensile yield stress 
25 N/mm2.  Neglect strain hardening.

   b)
With help of neat sketch explain hydrostatic extrusion and its role in improving 
complexity of extruded parts.

8.
Write short notes on any two.


a) Work hardening characteristics of BCC and FCC materials.


b) Process parameters in drawing


c) Rolling Defects and their elimination.
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1.a)
Discuss slip phenomena and what is meant by critical resolved shear stress and its 
significance in plastic deformation.

   b)
Draw stress strain diagrams for Brittle, ductile, visco elastic materials.  Discuss 
strain tensor used in three dimensional stress system.

2.a)
Classify various presses.  Discuss their principle and specific applications.

   b)
Derive a relation for determining blank dia for drawing a cup of d with flange dia 
D and height h.  If d = 40 mm, D = 60 mm and h = 15mm and assuming edge 
trimming allowance to be 4 mm, calculate diameter of blank.

3.a)
How will blanking force change if hexagonal blanks of 25 mm side are produced 
by punch having a shear of 2 mm and 50 % penetration.

   b)
With the help of diagrams explain tube and wire drawing operations.

4.a)
Sketch layout for direct and indirect extrusion mentioning their relative merits and 
applications.

   b)
Discuss effect of friction and temperature on extrusion pressure.

5.a)
Discuss roll pass design process.  Explain its significance for producing various 
sections.

   b)
Calculate rolling load for rolling 30 mm wide slab with 600 mm roll to 20 mm 
assume coefficient of friction to be 0.25 assume constant flow stress of 200 
N/mm2 in this problem what would be load if sticking friction occurs.

6.a)
A 20 x 20 x 160 mm plate is forged between two flit dies to size of 10 x 40 x 160mm determine peak forging force.  Assume friction coefficient as 0.2 and tensile strength of copper as 70 N/mm2 constant.  If yield stress = 70 + 30 ( 0.33 while taking into consideration strain hardening, determine change in peaking force.

   b)
Distinguish open die and closed die forging with appropriate examples.

   c)
What is orbital forging and what are its applications.

7.a)
Discuss critically role of processing maps in metal working.

   b)
Discuss reasons and remedies for defects in drawing.

8.
Write shot notes on any two 

a) Super plasticity in materials b) Role of lubrication and friction in metal deformation. 
c) Constructional details of power hammers.
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1.a)
Discuss yield criteria of metals deriving yield shear stress for uniaxial tension and 
plane strain.  Discuss their applications?

   b)
Discuss super plasticity in materials highlighting the conditions to be fulfilled to 
attain super plasticity.

2.a)
Determine maximum possible axial force that is required to punch a hole of dia 10 
mm in a metal sheet whose thickness is 2 mm and shear strength 200 N/mm2.  
Also determine diameter of smallest hole that can be punched in above steel with 
a factor of safety 2.  If compressive strength of punch is 1000 N/mm2.

   b)
Distinguish drawing, redrawing, reverse drawing and deep drawing with 
appropriate examples.

3.a)
A contour having perimeter of 200 mm is pierced out from 3 mm sheet having 
ultimate shear strength of 250 N/mm2. What will be amount of shear if punch 
force is to be reduced to 60 %.  Assume penetration of 30 %.

   b)
Discuss constructional features and operation of hydraulic press classify 
mechanical presses and mention their characteristics.

4.a)
Calculate rolling load if steel sheet is rolled 30 % from thick slab using 900 mm 
dia roll.  Slab is 40 mm wide.  Assume coefficient of friction to be 0.3.  Plain 
strain flow stress is 138 N/mm2 at entrance and 270 N/mm2 at exit.  In above 
problem what would be load if sticking friction occurs.

   b)
Distinguish continuous rolling and controlled rolling with appropriate examples.

5.a)
Derive equation for forging load for cylindrical slug.  List assumptions made.

   b)
Discuss various forging defects mentioning reasons and remedies.

6.a)
Discuss effect of friction and redundant work components on drawing stress.

   b)
Distinguish extrusion and forging.  Discuss operation of hydrostatic extrusion 
mentioning its advantages, limitations and applications.

7.a)
Distinguish hot working and cold working mentioning their advantages and 
limitations..

   b)
Discuss various forgeability tests and their appropriate application in forming.

8.
Write short notes on any two.


a) Defects in extrusion 
b) Forging of connecting rod


c) Processing maps role in deformation of titanium.
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