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1.
Explain the terms :

(a)
“True Stress” and “True Strain”

(b)
How do they differ from the concepts of Engg. Stress and Engg. Strain?
(c)
Discuss the relationships between:
(i)  True stress and Engineering stress

(ii) True strain and Engineering strain

2.a)
How can a slip system  be indicated ? What is its significance? Explain its role in BCC, FCC and HCP Crystals. Discuss with neat sketch.

b)
Differentiate between Slip and Twinning. How is a slip phenomena helpful in describing plastic deformation?
3.a)
With the help of diagram, explain ‘shear spinning’ operation, its practical applications, advantages and limitations.

b)
Explain the concept of ‘Spring back’ in Bending operation. What are its units? How can the spring back  be controlled?

4.a)
Sketch and explain the working of a Compound die. Indicate various elements on it.
b)
Sketch and explain the constructional details of Hydraulic press and mention its salient features.
5.a)
Describe a basic extrusion process and indicate elements in it. Sketch some typical cross-sections that are extruded.
   b)
Discuss the effect of process variables in drawing and extrusion.

6.a)
Sketch and describe the construction and working of hydrostatic extrusion and mention some of its applications and advantages.
b)
Discuss the effects of deformation speeds, lubricants and different die materials in hot and cold working processes.

7.a)
Distinguish between Open Die and Closed Die Forging. Illustrate with examples. Give suitable sketches. What is Multi-Impression Die? How does it plays a role in Forging?
b)
Discuss various parameters to be considered in the design of forging dies and explain their effects on quality and finish of the components.
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8.a)
Differentiate between Three high rolling mill and Four high rolling mill. Mention their relative advantages and limitations.
b)
How does the Friction affect a rolling process ? What methods are generally adopted in reducing it?
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1.a)
Draw a neat sketch of stress – strain diagram when a mild steel specimen is subjected to tensile test. Indicate.
(i)  Elastic and plastic zones
(ii)      Proportional limit

(iii) Ultimate tensile strength
(iv)
Fracture point 

b)
How do ductile and brittle materials differ in their behaviour on common stress-strain diagram?
2.a)
Discuss the Work Hardening characteristics of FCC, BCC and HCP crystals.
   b)
Explain different types of defects generally found in crystals.

3.a)
Differentiate between Blanking and Piercing. Which tool size decides the blank size and which tool size that of pierced   hole?
b)
Explain the different stages of shearing action in Punching operation with a neat sketch. 

4.a)
Explain merits and demerits of Hydraulic press.

b)
Differentiate between press working and metal cutting press. What are the advantages of press working process?
c)
List out various presses based upon Drive mechanism and number of slides.
5.a)
How do you analyse an extrusion process through a conical die? Determine total extrusion pressure.
   b)
Derive an equation for power loss in extrusion.

6.a)
What are the defects generally found in extruded components? Mention the reasons and methods of elimination of these defects.
   b)
Derive an equation for the force required in Wire Drawing process.

7.a)
Explain Rotary forging. How does it differ from conventional forging? Is Rotary swaging a feasible process of forging? Describe with sketch.
b)
Describe different tools used in forging operation. Show them with sketches. Explain the function of each.
8.a)
Why do we require different classification of rolling mills used in practice Explain. Mention their relative advantages and application.
   b)
How do you analyse the principles of roll pass design for different product shapes.
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1.a)
Discuss the concept of ‘Super plasticity and the requirements to be fulfilled to achieve super plasticity. Name few super plastic materials.

b)
Obtain the neat sketch of an Engineering stress strain diagram and indicate various salient points. How does it behave during loading of a specimen? Compare this diagram with Cast Iron.

2.a)
Describe the concept of ‘Work Hardening’ process. How can it be varied on stress strain diagram? In what will way it be helpful for metal deformation?
   b)
Explain the following terms:
(i) Recovery (ii) Recrystallization  (iii)  Grain growth   (iv)  Strain Hardening

3.a)
Distinguish between ‘Embossing’ and ‘Coining’. How are these operation used to produce various components? How does it differ from other forming operations?
b)
Explain the detailed mechanics of Deep Drawing. How does it differ from Shallow drawing? 

4.a)
Sketch and explain the working of a transfer die used in practice. Explain various elements used for it.

   b)
Differentiate between Compound, Combination and Progressive dies.
5.a)
Derive an equation to calculate Extrusion Load.

   b)
Discuss the common methods of extrusion processes with sketch.

6.a)
How do you analyse the wire drawing operation? Explain the functions of die angle in Wire Drawing.
   b)
Discuss briefly about Extrusion die materials. How do you differentiate between Hydrostatic extrusion and Impact extrusion?

7.a)
Sketch and describe the various sequence of operations in forging of an automobile connecting rod.
b)
Discuss various forging defects mentioning reasons and remedies. Suggest suitable methods of reducing them in forged components.
8.a)
Discuss various methods of applying lubricant during rolling process ? What are the characteristics of a lubricant used during rolling?
b)
Discuss briefly about the type of defects generally found in Rolled products? Mention their probable causes and remedies.
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1.a)
A tensile specimen with 22.8 mm Initial diameter and 50 mm gauge length reaches maximum load of 89 KN, and fractures at 71 KN. Minimum diameter of fracture is 10.8 mm Determine:
(i) Engineering Stress at Maximum load. 

(ii) True Fracture stress.

(iii)      True Engineering strain

   b)     What do you understand by ‘Yield Criteria’. How does it vary in ductile metals? Discuss with necessary equations.

2.a)
Differentiate between Hot working and Cold working operations. Mention their advantages, limitations and applications.

   b)
Discuss the various requirements of materials to be cold worked. Name few metals to be cold worked. Explain how this process is suitable for close dimensional tolerances.

3.a)
Differentiate between Notching, Lancing and Slitting.

   b)
Derive an expression for diameter of a smallest hole that can be punched.
4.a)
What are the factors that influence selection of press.

b)
Classify different presses for sheet working of metals. Discuss their principle and specific applications.

   c)
What are the advantages of Mechanical press over Hydraulic Press?
5.a)
Discuss various forces in Extrusion process?
b)
What are the variables that affect force required to extrude a section? Explain the concept of ‘Lubrication in Hot extrusion process.
6.a)
Sketch and discuss about a Wire Drawing Die and indicate various elements in it. How does  each element affect the quality of wire drawn?
b)
A pipe of annealed steel, inside diameter of 50 mm and wall thickness of 2.5 mm is to be reduced down to 48.7 mm x 1.75 mm. Die angle is 300, ( = 0.1 and draft = 3.12. Compare the pipe drawing force on plug and movable mandrels. 

7.a)
A circular disc of 150 mm diameter and 10 mm thickness is compressed between two flat dies. ( = 0.2. Determine the sticking radius, total load on the dies. Yield stress (0 =  200 N/mm2.
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b)
Discuss various types of forgeability tests and their suitable application in metal forming.

8.a)
Explain the different sequence of operations involved in rolling of Channel type sections. Discuss with sketches.

b)
Describe a Four High Rolling Mill with a neat sketch. How do you utilize this mill for different shapes? Sketch various shapes that are produced by it.
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