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SECTION B

Q5. (a) What is the distinction between hypoeutectoid and hypereutectoid
steels ? Explain the develc ment of microstructure in a hypoeutectoid
steel with the help of neatly labelled diagram. 12

(b)  With the help « schematic agram, discuss e following : 12
(1) Single manufacturing cell
(1)  Flexible manufacturing cell
(1i1))  Flexible manufacturing system

(c) (1) Express unilateral and bilateral tolerances with the help of

diagram considering normal size 24-:00 mm and tolerance
0-030 m 6

(i1) Three blocks A, B and C are to be assembled in a channel of
dimension D as shown in figure. Determine the tolerance that
must be ssigned to D, if it is essential that the minimum gap E
isnot lesst 1n 0-:005 mm. he dimensions of blocks are : 6

A=075+2000 mm
B=1-0+0-005 mm
C=1125+ 0004 mm

Consider basic dimension of channel D = 2-894 mm.

=

_— Channel

D

d @) Why is it necessary to schedule debris sampling for wear debris ?

(ii) Wear particles of spherical shape were found in a wear debris
sample. What is the possible mode of © ™ =2 for such case ?
Justify. 6+6=""
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Q8. (a)
(b)
(e
SDFG-B-MCH

(ii)

A CNC machine tool table is powered by a servo motor, lead screw
and optical encoder. The lead screw has a pitch of 5 mm and is
connected to the motor shaft with a gear ratio of 16 : 1. The
optical encoder connected directly to the lead screw generates
200 pulses per revolution of the lead screw. The table moves a
distance of 100 mm at a feed rate of 500 mm/min.

Determine the pulse count received by the control system to
verify that the table has moved exactly 100 mm.

An automatic door is designed to open the door when a person

approaches and close automatically after five seco ls. The door is

operated by an electric motor-based actuator, responsible for sliding the

door on rail.

(1)

(ii)

(i)

(ii)

Explain the working mechanism assuming a microprocessor based
control using schematic diagram of the control system used.
Also, specify the primary components of the control system.

a microcontroller based system is used, what would be the
merits and der rits of such system ?

is desired to measure the angular position of a motor shaft with
a set-up using two Hall Sensors A and B and a permanent magnet
multi ole wheel. Explain the logic that is used for measuring the
position as we as direction of the motor shaft based on states of
output signals from Hall Sensors A and B.

With the help of a schematic diagram, explain the working
principle of a resolver. How does the output for resolver differ
from that of an encoder ?

What are the fundamental arm architecture of a basic robot arm on the

basis of geometric work envelope ? How can these fundamental arm

architecture be derived from one another ? What arm configurations do

Gantry and SCARA robots correspond to ? Also, show the geometric

work envelope and arm configuration of Gantry and SCARA robots with

a suitable figure.
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