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Question Paper Code : C 1607
/B Tech. DEGREE EXAMINATION, APRILAMAY 2010,
Soventh Semestor
Mechasical Engincering
ME 1008 — ROBOTICS
(Commen to Production Engineering and Automobile Engincering)
(Regulation 2004)
Tim : Threo hours Masimum ;100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. What are the four basie robot configurations available commrcially?

2. Define the term work envelope.

. Whatis @ mechanical gripper?

4. What are the properties of stepper motor?

5 Whatis triongulation?

6. What is smoothing in vision system?

7. Determine the translated vector for the given vector v = 25i + 10) + 20k,

perform a translation by a distance of 8 units in “¢” direction, 6 units in *y*
direction and 0 units in *2” direction.

Write the moaning of the following command
D MOVE (1,10)
D MOVE (<4565, <30, -45,905)

9. What are the three levels of safoly sonsor systema in robotics defined by
National Bureau of Standards?

10, Total investment cost is stimated as Ra. 5 lakhs for a obat project. The total
operating costa are expected to bo Re. 20,000 per yoar, The expected revemuen
from the robot installation aro Ra. 1,00,000 annually. It is expected that tho
robot. project will have a sorvico life of § yoars. Determins the payback poriod
that is expoctod of the investment,
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PART B — (5 x 16 = 80 marks)

() With a noat sketch explain the three degrees of freedom associated

with the robot wrist. 10)

i) Discuss the four types of robot controla. ®
or

@ Explain the speed of motion in industrial robota. ®

i) Explain the load-carrying capacity of a robot. ®

() Discuss the types of drive systoma used in robots. az)

(i) Discuss any ons of the types of gripper mechanism. @
or

() Explain the working of DC servo motors used in robots. ®

(i) Discuss about magnotic and vacuum grippers. ®

@) Describo the construction, working and application of ineremental
encode. ®

(i) Bxplain the two objoct recogmition technique used in industrics. (8)

or
Explain the segmentation methods used in vision systom with suitablo
example, ae)

) Frame [2] is rotated with respect to frame (1] about the x-axs by an
angle of 50°. The position of the origin of frame [2) with reapect to
frame (1) s Da = (5.0,6.0,8.0".

(1) Determine the transform matrix Tz, which

seribes frame (2]

relative to frame (1], )

(@) Find the description of point P in frame (1] i

P2=(8.0,4.0,5.00" @

i) Discuss motion command used in robotics ®
or

) Bxplain the manual lead through programming in rabot application.

©

‘Write ubout end-offoctor command and sonsor command. a0
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Explain the working of automated guided vehicles with
(1) Component-based DCS

(2) Dosign with field bus technology. a0

Explain the design consideration for workplace safey. ®
or

Explain safety sonsors and afety monitoring of robat. ®

Compare the manual method and robot coll method for given data,

The robot cell will be capablo of producing 300 unita per day, while
the manual method will be capable of producing 200 units per day.
‘The value added for each unit made is known to be Ra. 1. The
investment cost. of the robot cell ia 1,00,000 and the oporating cost
is expected to be Rs. 20,000 annual. Tt will require an investment of
Ra. 23000 to set up the manual operation and the annual operating
cost ia Ra. 36000. A 25% MARR is used by the company and the
anticipated service life of sither mothod is 3 years. At the end of the
3 years the robot is expeoted to have a salvage value of Ra.50,000.
Determine the payback period and the return on investment (ROI)
for ench alternative. Assume 250 days of oporation per yoar.  (8)
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