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1.a)
How the Mohr’s circle diagram is used in solving the metal working problems?

b)
Obtain equations for yielding of metals following maximum shear stress theory and distortion energy theory, under plane stress conditions.

2.a)
‘State and Describe Tresca’s and von mises yield criteria.

b)
Obtain conditions for yielding of metals in uniaxial, biaxial and triaxial states of stress following maximum shear stress theory.

3.a)
Compare cold. Worm and hot working of metals.

b)
Explain with suitable examples, why true-stress and true-strain are more important than engineering stress-strain for evaluating metal forming processes.

4.a)
What properties  of metals contribute to good forgeability?

b)
Sketch and explain the principle of operation of various processes used in metal forming operations.

5.a)
Why a forged component is stronger than the one made by casting?

b)
A 30mm: dia. 200mm. Long M.S.is to be forged to have an enlarged dia. Step at one end with step length of 40mm and dia. 60mm.  Estimate the number of passes required for operating with horizontal forging machine.

6.a)
Sketch the sequence of operations involved in rolling a square section to I-section.

   b)
Derive equations to find the force and power  required in rolling.

7.a)
Differentiate between cold and hot extrusion and mention their applications.

b)
How the residual stresses are induced in the rods and tubes? Mention the methods of elimination.

8.
Answer the following:

a) Defects in extrusion.

b) Open and closed-die-forging

c) Deep drawing.
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1.a)
How the stress at a point is defined  and explain about the principal stresses?

b)
The state of stress at a point in a stressed body is described by the three principal stresses 60N/mm2/mm2, 40N/mm2.  Find the normal and shear stresses on the plane with direction cosines as 1/(3, 1/(3, 1/(3,.  If the yield stress of the material is in plastic state.

2.a)
Distinguish between plastic deformation in single crystals with polycrystalline aggregates.

b)
State the stress-strain rate relations for perfectly elastic and for rigid perfectly plastic materials.

3.a)
Describe about octahedral shear stress and shear strain.

b)
What is plasticity cycle?  Describe about Recovery, grain growth and Recrystallisation.

4.a)
What is the effect of strain rate on the formed components?

   b)
Explain the mechanism of metal forming by uniform deformation energy method.

5.a)
Sketch and explain the sequence of operations involved in the manufacture of connecting rod.

b)
A 40mm.  Thick, 200mm wide and 500mm. Long mild steel specimen is to be forged with flat dies to a final thickness of 30mm. Keeping length constant  Determine the forging load required for operation under (i) sliding friction condition with coefficient of friction as 0.06 (ii) under sticking friction condition at 9000C with coefficient of friction as 0.7.

6.a)
Describe about rolling friction and distribution of pressure on the rolls.

b)
A strip with a cross-section of 150mmx6mm is being rolled with 20% reduction in area using 400mm dia.  steel rolls.  Before and after rolling, the shear yield stress of material is 0.35 kN/mm2 and 0.40 kN/mm2.  Calculate (a) final strip thickness (b) average shear yield stress during the process (c) The angle subtended by the deformation zone at the roll center (d) Location of neutral point in the cold rolling process.
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7.a)
Differentiate between wire drawing, tube drawing and deep-drawing operations.

   b)
Derive equations to final the force and power required in extrusion .

8.
Answer the following;

a) Defects in rolling and drawing

b) Drop forging

c) Classification of rolling mills
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1.a)
Illustrate by sketches the stress-strain behavior of the following types of material under uni-axial tensions.

(i) Rigid perfectly plastic

(ii) Elastic perfectly plastic

(iii) Elastic workhardeing

b)
Obtain equations for yielding of metals following maximum shear stress theory and distortion energy theory, under plane stress conditions.

2.a)
How Mohr’s circle is used to solve three dimensional stresses?

b)
What are the strain rate effects on the formability of metals?  Explain the methods of eliminating the ‘workhardening effect.

3.a)
What are the various factors to be considered in the design of dies for forging operations?

b)
What are the various advantages and dis-advantages of making a gear by forging compared to casting and machining?

4.a)
Discuss the effects of friction in open die and closed die-forging processes.

b)
What are the various defects be formed in the forged components?  How can they be eliminated?

5.a)
How do the number of passes be estimated for rolling of a particular component?

b)
A 10mm thick X 800 mm. Wide strip of mild steel is hot rolled to 8mm thickness at a temp of 10000C  in a 4-high sheet rolling stand.  The working rolls dia is 500mm and back up rolls dia is 1400mm.  The yield stress of the material at 10000C is 120 N/sq.mm and the coefficient of friction between strip and rolls is 0.42 rolling velocity is 5m/sec.  Find the rolling load and torque.

6.a)
Explain the working of Gear rolling stands and planetary rolling stands.

b)
How are cold rolling mills be classified and explain the method of evaluating Torque and  free Rolling?
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7.a)
What are the various defects be formed in extrusion.  Mention the methods of elimination.

b)
An alloy is hot extruded at 2000C  through square dies without lubrication from 20cm dia to 10cm dia.  The extrusion speed is 5m/sec.  The flow stress of the material is 100 Mpa.  The length of billet is 35 cms.  Determine, extrusion load if the die angle is 450 and  coefficient of friction  is 0.1 cms

8.
Answer the following:

a) Tube drawing

b) Extrusion process analysis

c) Forging defects
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1.a)
Distinguish between crysto-plasticity and thermo-plasticity for forging applications of materials.

  b)
Describe the conditions of plastic yielding in tri-axial state of stress.

2.a)
Describe about plasticity cycle, Recrystallisation and Recovery of the metals.

   b)
Explain about Baushinger effect and Rate of loading Vs.  yield strength of metals.

3.a)
Discuss the theory of plastic deformation in hot working of metals and explain how it is made use in carrying out of the actual forging operations,

b)
Estimate the maximum forging pressure and forging load required for hot forging 150mm  thick, 0.75m. long and 200mm wide M.S. billet to a final thickness of 130mm,  Assuming good lubricating conditions.

4.a)
Describe about  productivity and efficiency as applied to a forge  furnace.  Compare oil fired, coal fired and Electrical furnaces used in forging applications.

b)
Explain the effect of hot  forging on the structure and mechanical properties of medium carbon steel.

5.a)
Explain the construction and working of 4-high rolling mill.

b)
A strip with a cross section of 100x8mm is being rolled with 20% reduction in area using 300mm dia. Steel rolls.  The shear yield stress of the material before and after is 0.3 KN/sqmm and 0.35 KN/sq.mm.  Calculate the final strip thickness, average shear yield stress and the angle subtended by the deformation zone at the roll center.

6.a)
What are the various parameters influence the rolling loads?

b)
An aluminum rod of 6 cm dia is to be drawn into a wire at 5cm dia.  Neglecting the friction between the rod and dies, determine, the drawing stress and reduction in area when yield stress for aluminum is 35 N/sq.mm.,  Also calculate the drawing stress when back tension is 25% of yield stress.

7.a)
What is the term “extrusion ratio”?  Derive an expression for extrusion pressure  

            for a give extension ratio.

b)
Calculate the workdone in extruding Aluminum billet 800mm. dia. 1.5m long to 25mm dia. Rod, when the flow stress is 60N/sq.mm and the friction is 0.4.

8.
Answer the following:

a) Residual stresses in rods and tubes after drawing (b) hydro-static extrusion 

(c) Effects of strain rate in metal forming.
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