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50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Machine Tools and Operations
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choq&ihg ONE full question\f};é;n each module.

. Module-1 ¢
1 a. Define machine tool. Give the classification of machine tool. (08 Marks)
b. Explain with neat sketch working principle of horizontal milling machine. (12 Marks)
OR é .
2 a. With neat sketch explain the working principle of center type cylindrical grinding machine.
‘ (12 Marks)
b. Explain with neat skétch, quick return mechanism of shaper. (08 Marks)
Module-2
3 a. Explain the various machining parameters involved during turning operation on lathe
machine. - - (08 Marks)
b. Explain the following milling operations:
(1) Face milling (11) Slab milling ‘
(111) Slotting ‘ ‘ (iv) Straddle milling h (12 Marks)
OR - }
4 a. Withaneat sketch, explain principle of broaching process. (05 Marks)
b. Explain with example working motion for following machining processes:
() Shaping . - (ii) Planning “(1i1) Slotting
(iv) Drilling (v) Lathe (15 Marks)
' Module-3
5 a. Explain the salient features of the following cutting tool materials:
(1) CBN (11) Ceramics (ii1)) Cemented Carbides (12 Marks)
b. - What are the properties of'a good cutting fluid? (08 Marks)
N OR
6 a. What is meant by tool signature? Explain each term of a tool designated as:
8—12— 10 7=-5-15-15 (10 Marks)

b. Find the rﬁachining time required for machining a surface 600 x 800 mm on a shaping
machine. Assume cutting speed as 8m/min. The ratio of return to cutting stroke is 1:4 and

the feed is 2 mm/double st;oke. The clearance at each end is 70 mm. (10 Marks)
Module-4

7 a. Derive an expression for shear angle in terms of chip thickness ratio and rake angle for

orthogonal cutting: (12 Marks)

b.  What are the conditions favorable for built-up-edge formation? (08 Marks)
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A 12 mm hole is to be drilled through a 20 mm thick plate. The cutting speed is 12 m/min
and the feed rate is 0.12 mm/rev. Estimate the machining time. Take the over travel plus
clearance of the tool as 5 mm. (10 Marks)
The following details relates to an orthogonal cutting operation. Feed = 1.25 mm/rev, chip
thickness = 2 mm, rake angle of tool = 10°. Calculate

(i) Chip thickness ratio and shear angle

(ii) If the shear strength is 6000 kg/cm?, width of cut = 10 mm, cuttmg speed = 30 mpm and

coefficient of friction = 0.9, determine the following:

(1) shearing force  (2) friction angle (3) cutting force (10 Marks)
Module-S ,
What is tool wear? Why does the tool fail during cutting? Explam giving reasons. (10 Marks)
Write short notes on Taylor’s tool life equation. ah (10 Marks)
OR.
List the cutting conditions which have an important influence upon metal cutting in
machining. (12 Marks)

A 50 mm bar of steel was turned at 284 rpm and tool failure occurred after 10 min. The
speed was changed to 232 rpm and the tool failed in 60 min of cutting time. What cutting
speed should be used to obtain 30 mins of tool life? - = (08 Marks)
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