USN I | | BME402

Fourth Semester B.E./B.Tech. Degree Examination, June/July 2025
Machining Science and Metrology <jx_;

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom's level , C: Course outcomes.

Module ~ 1 M| L C

Q.1 | a. | Distinguish between orthogonal cutting and oblique cutting with ncat | 06 | L2 | COIl
sketches. Also justify which type of cutting method is preferred, why?

With a neat sketch, explain single point cutting tool nomenclature. 06| L2 | COI

¢. | The following data are obtained during a turning operation on a Lathe, | 08 | L3 | CO1
cutting Force = 120 kg, Feed force = 30 kg, Rake angle = 15°,
Feed rate = 0.2 mm/rev, chip thickness = 0.3 mm, cutting speed = 100
nVmin, work piece diameter = 120 mm, Depth of cut = 0.4 mm. calculate.

a) Chip thickness ratio

b) Shear angle

c) Co-efficient of friction

d) Fnct;on angle

e) Shear stress

OR

Q.2 | a. | Mention the assumption of merchant circle model, draw the necat sketch of | 06 | L2 | COI
merchant circle with all the notation.

Derive the relation between Rakce angle, shear angle and Frictional angle. 08 | L2 | COI _

c. | With a neat sketch explain the principle of Lathc machine. Also {06 | L2 | COl
distinguish between Turret Lathc and Capstan Lathe.

Module -2

Q.3‘ a. | Explain the constructional feature of column and knec type milling | 06 L2 | CO2
machine with a neat sketch.

b. | What is Indexing? Mention the different method, also write the steps for 08 | L3 | CO2
Indexing 69 divisions.

c. | Distinguish between Up milling and Down milling with sketches. 06| L2 | CO2
OR
Q.4 | a. | Explain the constructional feature of radial drilling machine with a neat | 06 | L2 | CO2
sketch.

b. | A 12 mm hole is to be drilled through a 20 mm thick plate. The cutting | 08 | L3 | CO2
speed is 12 m/min and the feed rate is 0.12 mm/rev. Estimate the
machining time. Take the over travel plus the clearance of the tool as 5
mm.

c. | Distinguish between shaping and planning machine. 06| L2 | CO2

Module -3

Q.5 | a. [ With a neat sketch Explain the different temperature zones during metal | 06 | 1.2 | CO3
cutting process.

b. | Determine the percentage change in the cdttmg speed required to give 60% | 08 | L. | CO3

reduction in tool life. The spced /life ofthc tool rclatnonshlp is given by
VT"=G. Take n=0.2.

¢. | What are t}m functlom of coolants in mctiil cutting plocess Mentionsome [ 06 | ".2 | CO3

of the cooldhts used during megal cuttmg




OR

Q.6 | a. | Explain the desirable properties of cutting tool materials. -
P pe ‘
b. Explam the sahent features of cuttmg too1 matenals hsted below: 06| L2 | CO3
(1) CBN (i) HSS (iii) Diamond 3 s
¢. | What are the properties of a good cutting fluid? E);pmlain. 5 N 07{L2|CO3
Module — 4
Q.7 | a. | Define metrology. What are the objectives of metrology? 06| L2 | CO4
b. | With a neat sketch, cxplain the imperial standard yard. 07 | L2 | CO4
¢. | A calibrated metre end bar has an actual length of 1000.0003 mmlt is to 07| L3 | CO4
be used in the calibration of two bars A and B, each having basic lgngt!j of
500 mm. When compared with the metre bar Ly + Lp was found to be
shorter by 0.0002 mm. On comparing A with B it was found that A was
0.0004 mm longer than B. Find the actual length of A and B.
OR
Q.8 | a. | What is Line and End standard? Explain the wringing phenomena of slnp 07| L2 CO4
gauges.
b. | Build the dlmcnsmn 35.4875 mm using M112 set of gauges.Use twok 06| L3 | CO4
protector slips of 2.5 mm cach. '
¢. | Differentiate between interchangeability and selccthc assebly o4
__________ Module - § 5
Q.9 | a. ! Statc and explain Taylor’s principle of gauge design.
irg—i\’ith a neat sketeh, explain a snap gauge.
T e | Caleulate the dimensions ofplug and ring gauges to
Cof3y mm shaft and hole pair of Had, as per IS speuﬁ ation,
C esations may be mader SO e M diamete
and the upper deviation for “d™ shaft is given
deviation for hole H is zero. Tolerance unit i{micro
\ and 1T6 = 10i and above. IT6 grade the toleran
| by l() at cach fifth step.
S OR
"Q.10 | a. | Sketch and explain the working of Sigma Comp
" Th. [ Select the sizes of angle gauges required to buil
§ (i) 37°9'18” (il) 33°16'42"
o .f \\ ith a neat sketch, c&plam sine bar. I.ist the- li
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