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10.

Answer ALL questioné.

PART A — (10 x 2 = 20 marks)

What is meant by built up edge?
Define Tool life.
What is the function of apron of a lathe?

State the purpose of providing lead cam in single spindle automatic screw
cutting machine.

What is the difference between a plain milling machine and an universal
milling machine?

What is broaching?

‘Name two artiﬁciél abrasive materials.’

Distinguish betvyeen p’olishing and buffing processes.

A stepping motor of 200 stepé per revolution is moﬁnted on the lead-screw of a
NC machine table. The pitch of the screw is 2.5 mm/rev. If the stepping motor

receives pulses at a frequency of 2000 Hz, what is the linear speed of the table?

With reference to CNC manual part programming, state what is linear
“interpolation.
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(a)

(b)
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(ii)

®

(ii)

PART B — (5x 16 = 80 marks)

Draw three views of a single point cutting tool and indicate various
angles. o 6)

During an orthogonal turning operation of C20 steel, the following
data were recorded :

Rake angle = 10° Chip thickness = 0.48 mm; Width of cut
= 2.0 mm; Feed = 0.25 mm/rev; '

Tangential cutting force = 1200 N; Feed thrust force = 300 N;
Cutting speed = 2.5 m/s;

Find the value of shear force at the shear plane; find also the
Kkinetic coefficient of friction at the chip-tool interface. (10)

Or

During straight turning of a 24 mm diameter steel bar-at 300 r.p.m.
with an H.S.S. tool, a tool life of 9 min. was obtained. When the
same bar was turned at 250 r.p.m., the tool life increased to
48.5 min. What will be the tool life at a speed of 280 r.p.m.? 6)

Discuss briefly about the following tool materials with respect to
composition and propertles (1) High speed steel (2) Cemented
carbides. (6)

(i) The end of a pipe was orthogonally cut with a tool of 20° rake angle.

®

(ii)

(ii)

The cut chip length was 85 mm corresponding to uncut chip length
of 202 mm. If the depth of cut was 0.5 mm, find the chip thickness
and shear plane angle. 4)

Explain the following methods of taper turning in a lathe, with
suitable sketches : '

(1) By a taper turning attachment (5)

(2) By tallstock set over method. 5)

How will you -specify the capa01ty of a lathe? Indicate the

specifications on a line-diagram.. . (6)
- Or

Sketch a 1ine-diagi'am of a Capstan lathe and indicate its principal

parts. State also the functions of these parts. _ (8)

Explain, with a neat sketch, the turret indexing mechanism of a
turret lathe. 8
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(1)

Sketch the drive mechanism of a shaping machine having crank
and slotted lever type of quick return. Explain briefly how the ram
is made to reciprocate. : (10)

Esplain how the stroke length of the ram vis altered. @)’

Explain how the ends of stroke of the ram are positioned relative to
the work piece. 3)

Or o

Sketch a twist drill and indicate on it the helix angle, the point
angle, the chisel edge angle and other names and parameters.  (8)

With the help of a neat sketch, describe the major parts of a Radial
drilling machine. , ®

Sketch a block diagram of a plain cylindrical grinding machine and
briefly explain its working. Distinguish clearly between ‘traverse
grinding’ and ‘plunge grinding’ done in this type of cylindrical
grinding machine. : _ 8)

Sketch the set up of grinding wheel and workpiece for the following
and add few lines of brief explanation :

(1) Chucking type internal grinding 3)
(2) Centreless internal grinding ' 5)
Or

Sketch a schematic diagram of Abrasive Jet machining setup and
the name the major components. Briefly explain the process. 8

Explain the ‘lapping’ and ‘buffing’ processes, indicating clearly the
tools involved. )

State the specific advantages of Recirculating ball-screws in CNC
machines. Also explain briefly the purpose and method of
pre-loading of ball-screws. » (8)

What are the special requirements of motors for spindle drives of
CNC machines? What types of motors are used for spindle drives?
Name also the method of speed control for each type. (8)

Or
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The bracket shown in figure is 15 mm thick. Its profile is slightly
oversized by about 1 mm. Write a APT program to do finish milling of the
profile of the bracket. The following data may be assumed :

| (i) A 20 mm end-mill cutter is to be used.

(i), The X, Y, Z axes are as shown in the figure.

(i) The start point is at (0, 30, 25)

(iv) For milling, the spindle speed is 1740 rpm and the feed rate is
500 mm/min.

(v) The post processor statement is MACHIN/UNIL. (16)
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