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Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M: Marks, L: RBT (Revised Bloom’s Taxonomy) level, C: Course outcomes.

Module -1 M| L| C
a. | Explain the open die forging process, its advantages, and disadvantages. 08 |L2| CO1
b. | A cylindrical workpiece with an initial height of 100 mm and a diameter of 50 | 06 | L3 | CO2
01 mm is forged in an open die process to reduce its height to 50 mm. If the flow
stress of the material is 200 MPa, calculate the forging force required.
c. | Differentiate between hot and cold extrusion processes with respect to process| 06 | L2 | CO1
parameters and applications.
OR
a. | Explain the process of closed die forging and discuss its applications in the | 08 | L2 | CO1
automotive and aerospace industries.
b. | In a hot extrusion process, calculate the extrusion force required for a cylindrical | 06 | L3 | CO2
Q2 billet with an initial diameter of 100 mm, extruded to a final diameter of 30 mm.
The material’s flow stress is 150 MPa.
c. | Compare and contrast the forging operations such as upsetting, fullering, and | 06 | L2 | CO1
edging, highlighting their significance in the forming process
Module- 2
a. | Develop a process plan for deep drawing, focusing on how the blank holder force | 08 | L2 | CO1
and material characteristics should be adjusted to optimize the quality of deep-
drawn part.
Q3| b. | Explain the drawing operation in the case of sheet metal with the aid of a neat | 12 | L3 | CO2
sketch and calculate the total pressure required to produce a washer of 5.5 cm
outer diameter with 2.5 cm diameter hole, from a material of 4 mm thickness,
having shear strength of 350 N/mm?.
OR
a. | Explain the progressive die design with the help of a sketch 08 |L2| CO1
Q4 b. | Explain with a neat sketch shearing action in a sheet metal and estimate the force | 12 | L3 | CO2
to cut a blank of 20 mm wide and 30 mm long from a 1.2 mm thick metal strip. If
the ultimate shearing strength of the material is 450 N/mm?.
Module - 3
a. | Describe the electrodes used in arc welding operation 08 |L2| CO1
b. | Provide a description of TIG welding with relevant sketch and calculate the heat | 12 | L3 | CO3
Q5 input per unit length for the weld in the case of TIG welding operation which is
performed on a 5 mm thick aluminum plate using a current of 150 A, voltage of
20 V considering a process efficiency of 70%,
OR
Q6 | a. | With the help of a neat sketch, explain the process of resistance spot welding | 08 | L2 | CO1
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(RSW). Discuss the applications of RSW in the automotive industry

Explain friction stir welding process using a neat diagram and find the energy
dissipated during a friction stir welding process carried out for 10 seconds on a 50
mm diameter workpiece on which a force of 30 kN is applied and the workpiece
is rotated at 1500 rpm.

12

L3

CO3

Module - 4

Q7

Derive the relation between friction force, cutting force, tangential force and the
rake angle using merchant’s circle approach

08

L3

CO4

Differentiate between orthogonal and oblique cutting techniques and calculate the
chip thickness ratio, chip reduction ration and total length of the chip removed
during orthogonal turning of mild steel bar of 65 mm diameter on a lathe at a feed
of 0.8 mm which produces a continuous chip of 1.4 mm thickness when the
rotational speed of 85 rpm was used.

12

L3

CO4

OR

Q8

Derive the relation between shear angle (¢), rake angle (a) and chip thickness
ratio (r)

08

L3

CO4

Briefly explain the factors affecting tool life and calculate a) shear angle b) shear
force component of the machining force during orthogonal cutting of MS bar at
210 mpm with a tool of rake angle 12°, the width of cut and uncut thickness are
1.8 mm and 0.2 mm respectively. Consider the coefficient of friction between the
tool and the chip and shear stress as 0.55 and 390 N/mm? respectively

12

L3

CO4

Module - 5

Q9

Describe the nomenclature of a plain milling cutter and explain the significance of
each feature in the cutting process.

06

L2

Co1

A peripheral milling operation is performed on a rectangular workpiece of 400
mm length and 60 mm width. The milling cutter has a diameter of 80 mm and
five teeth. The cutting speed is 70 m/min, chip load is 0.25 mm/tooth, and the
depth of cut is 5 mm. Calculate:

(i) Feed rate

(i) Actual machining time to make one pass across the surface

(iii) Maximum material removal rate

08

L3

CO5

Describe the twist drill geometry and explain the importance of each element in
the drilling process.

06

L2

Co1

OR

Q10

Describe the factors affecting the selection of a grinding wheel

06

L2

Co1

In a compound indexing operation, you are required to divide a workpiece into 53
equal divisions. The indexing head has a worm gear ratio of 40:1. Using the
available index plates (with circles of holes: 15, 16, 17, 18, 19, 20, 21, 23, 27, 29,
31, 33, 37, 39, 41, 43, 47, 49), determine the necessary turns of the crank and the
selection of hole circles for indexing.

08

L3

CO5

What is the difference between lapping and honing? Discuss their applications in
achieving a superior surface finish.

06

L2

Co1
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