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1.a)
Determine principal stresses and their orientation with X, Y axes for the following situation

(X=650 MPa, (y=55 MPa and 
[image: image1.wmf]t

xy=-95 MPa


Also determine maximum shear stress.

  b)
Describe stress at a point and draw Mohr’s circle for three dimensional state of stress.

2.a)
Explain the following and their importance 


(i)
Octa hedral shear strains

(ii)
Tresca yielding criterion

(iii) Distortion energy theory

b) Explain flow curve and hysterisis.  What are deformation theories.

3.a)
Explain Recrystalisation and grain growth processes and their effect on properties.

   b)
Explain the selection of optimum hot working temperature.

4.a)
Describe classification of forging processes and powder metallurgy forging.

   b)
Derive an equation for forging pressure in plane strain with coulomb friction.

5.a)
Describe forces and geometrical relationships in rolling and explain the effect of variables on rolling load and process.

   b)
Derive equation for torque and horse power required in rolling.

6.a)
Explain the possible defects in rolling and suggest suitable remedies.

b)
On a certain mill the rolling load for 25 % reduction is 7 kN/mm of width.  What is the rolling load when front and back tensions of 120 and 150 MPa are applied ,


(o=13 kN/mm2, ( =2
[image: image2.wmf]b
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7.a)
Compare direct extrusion with indirect extrusion and describe extrusion equipment.

   b)
In hot extrusion of Al at 320o C ((o=85 MPa), for a brillet of 300 mm dia and 1m long, what is the break through pressure to extrude a 85mm dia bar; if f=0.10

(=(o[(( ln R-1)]   exp
[image: image3.wmf]D
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+1]

What is the extrusion pressure at the end of stroke.

8.a)
Describe production of seamless pipes and tubes.

   b)
Explain rod and wire drawing processes.
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1.a)
Calculate the principal stresses and their orientation for the following state of stress.  Also determine maximum shear stress.


(X=150 MPa, (y=250 MPa and 
[image: image4.wmf]t

xy=-65 MPa.
b)
Draw Mohr’s circle for two dimensional state of pure shear.  Derive simplified expression for volume strain.

2.a)
Explain the following and their importance


(i)
Tresca yielding criterion


(ii)
Van-Mises yielding criterion

(iii) Octa hedral shear stresses.

b) Explain idealised flow curves and basics of theories of plasticitiy.

3.a)
Explain the changes in structure and properties during cold working, Recovery and Recrystallisation.

  b)
Derive an expression for work of plastic deformation.

4.a)
Describe forging equipment, compare closed die forging with open die forging.

    b)
Derive an equation for forging pressure in forging of a cylinder in plain strain with coulomb friction.

5.a)
Describe classification of rolling processes and mills.

   b)
Explain torque and horse power required in rolling.

   c)
From geometry of rolling show that 


(hf /L)2=(hf /R) [(100-q)/q], where q=[(ho-hf)/ho] 100
6.a)
Derive an equation for roll pressure as a function of radius of rolls and reduction.  Explain significance of its distribution.

   b)
Explain role of friction and strip tensions in rolling load and process.
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7.a)
Explain the effect of speed of deformation and friction on extrusion pressure.

   b)
Describe extrusion equipment.

   c)
in hot extrusion of Al at 320oC ((o=85 MPa), for a billet of 250mm dia and 1m long.  What is the break through pressure to extrude a 75mm dia bar, if f=0.10.


p=(o(0.47+1.2 L/R) exp.(4f2/D).

8.a)
Describe extrusion of tubing.

   b)
Explain residual stresses in rods, wires and tubes drawn.
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1.a)
Find principal stresses and determine their orientation for the following situation.

(X=340 MPa, (y=34 MPa and 
[image: image5.wmf]t

xy=-55 MPa.


Also estimate maximum shear stress

   b)
Draw Mohr’s circles for the following:


(i)
(1=2(2
  ; (3=0

(ii)
(1=2(2
  = 2(3
and
(iii)
(1= -2(2  =  -2(3
2.a)
Explain the following and their importance

(i)
Von-Mises yielding criterion


(ii)
Octa hedral shear strains

(iii) Maximum shear stress theory.

b) Explain flow curve and an elastic behaviour.  What is proportional loading?
3.a)
Describe classification of forming  processes based on type of forces applied to the work piece.

   b)
Explain stages of annealing in detail.

4.a)
Explain closed die forging, giving importance of flash and possible forging defects suggesting suitable remedies.

   b)
A 20cm thick plant in flat forged to decrease thickness in steps to 10 and 5cm.   Determine total strain based on initial and final dimensions AND also on the summation of the incremental strains using engineering strain and true strain.  Give the conclusion.

5.a)
Describe roll pressure distribution along arc of contact and derive an equation for maximum draft to be taken in rolling.

   b)
Explain the effect of friction and strip tensions on rolling load and process.
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6.a)
Describe rolling of bars and shapes.

   b)
In hot rolling with 180mm rolling mill, a groove was placed on the roll  so as to put an imprint on the sheet every revolution.  If the distance between the marks on 

the sheet was 621 mm, what was the forward slip.  What is the co-efficient of friction in rolling from 3mm to 2mm in thickness.

7.a)
Describe classification of extrusion processes and derive an equation for ideal extrusion pressure.
   b)
Explain the effect of extrusion variables on extrusion pressure.

8.a)
Describe drawing die and Manvesmann mill.

   b)
Explain tube drawing processes.
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1.a)
Determine principal stresses and their orientations with X,Y axis for the following situation


(X=450 MPa, (y=55 MPa and 
[image: image6.wmf]t

xy= -75 M pa.

   b)
Draw Mohr’s circles for the following:


(i)Bi-axial tension (ii)
Tri-axial tension and (iii)Tri-axial tension + compression.

2.a)
Explain the following and their importance 


(i)
Maximum shear stress theory


(ii)
Distortion energy theory

(iii) Octa hedral shear stresses.

b) Describe power expression and flow curve. What are flow theories ?
3.a)
Compare cold working with hot working.

    b)
Explain the effect of microstructure and strain rate on forming.

4.a)
What are the characteristics of any forging machine.  Explain closed die forging, giving importance of flash.

   b)
The change in shape during flat die forging of a steel billet of initial height ho, width wo  and length lo can be expressed in terms of co-efficient of spread as s, by the relations (w1/wo)=(ho/h1)S  and (l1/lo)=(ho/h1)1-S.  If the co-efficient of spread is defined by S= -[ln(w1/wo)] / [ln (h1/ho)], derive the preceding relationships.
5.a)
Describe roll pressure distribution along arc of contact and derive equation for maximum draft to be taken in rolling.

    b)
Describe rolling mills and rolling of bars and shapes.
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6.a)
Explain the effect rolling variables on rolling load and rolling process.

   b)
On a certain mill the rolling load for 20 % reduction is 5 kN/mm of width.  What is the rolling load when front and back tensions of 110 and 130 MPa are applied.  Given that 

(o=13 kN/mm2 and (= 2(.
7.a)
Describe deformation in extrusion and explain possible defects and suitable remedies.

    b)
Derive an equation for ideal extrusion pressure.

    c)
Compare direct extrusion with indirect extrusion.

8.a)
Describe drawing die and porth hole die.

   b)
Explain tube drawing processes.
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