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T.E. (Roboticsand Automation)
ROBOT KINEMATICSAND DYNAMICS
(2019Pattern) (Semester-1) (311503A)

Time: 2%2Hoursg| [Max.Marks: 70
I nstructions to the Candidates:

1)
2)
3)
4)
5)

Answer QVor Q2,Q.30or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neatdiagramsmust be drawn wherever necessary.

Figures tothe right indicate full marks. oV
Use of calculator is allowed. Q
Assume/Suitable data if necessary. “d

™ N

Q1) @  Draw theflowchart and explain.2ay,onesglimerical method used to solve

inversekinematicsproblems. . ) M, [6]

b) For therobot shown in Figutesu iHVerse kinematicsto obtain the joint

parameters 6, and 6, to~bting the' robot end effector to the position

(32, 25, 10). Considey/a;="45 ¢, and a, = 50cm. [12]
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Q2) &)

b)

Q3) g
b)

Q4) a

b)

Q5) 8

b)

Q6) a)

b)

Determine the gradient of a function 5.x.x, —X; +20 at x,=3 and
X =2 [8]
Explain following termsrel ated to'genetic algorithm: [10]
i)  Populationsize

i)  Crossover probability

i) Mutatingrobability

IV)  Repradugtion pperator

v) FithesSfunction

Discuss various considerations in gripper selection andd%i gn. [8]

Determinethe gripper forcerequired for amechamcal gr| pper having two
fingersused to hold the part weighing 10kg Assurye that the coefficient
of friction between the fingers and the part quﬁ’v aceis0.30 and the ‘g’

factor of 3. » ,\.) [6]
What are the limitations of vacuum@ni ppers? [4]
ORY o>
Explain the design aspects af mechaQ,caI grippers. [6]
Write short note on: Sel ect| an cnt& afor grippers. [6]

Explain the principal/ of Wo lng of accoustic sensor to measure the
distance of the obj ectI: m,;qhve gripper. [6]

=Y
Determinethe angul arpos’ivti on, angular velocity, and angular acceleration
of arobot arm with ¥gol ute joint at t=10 secondsif it rotates from10° to
70° in 25 second, “ I [9]
Explain Newton Euler formulation for mani pulator dyhamics. [8]
OR

What i1srobot forward dynamics? What are iaput and output parameters
in‘forward dynamics. Explain the applicatifis of forward dynamics in
robot design. [9]

For a single rotary manipulato link, the grippenforce is =[0, =30 N, 0],
mass of the link =30 Kg, Angular velocity of 1ink (w)=6rad/s, Angular
acceleration of link = —18 rad/s?, Length ef-fink=2m with CG located at
0.8 m from joint. Determine the resultant joint reaction force in base
co-ordinatesystem for angular position of 40°. [12]
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Q7) @ Discussthe balancing of V-engines. [7]
b) Definethefollowingterms: [10]
1)  Swaying Couple
i)  Hammer blow
i)  Tractivederce
IvV)  Primary balaneing
V)  Seeondary bhalancing
OR

-~
' 4

Q8) @ Whatishaancing?What are types of balancing? WO v [8]

b) A circular disc mounted on a shaft crries three aﬁyched masses of 4 kg,
3kg, and 2.5 kg at radial distances of 75 mm,‘§5 mm and 50 mm and at
thé angular positions of 45°, 135%8nd 240%respectively. The angular
positions are measured counter-¢iackwise from the reference line along
the x-axis. Determine the amount §t thg)aiunter mass at aradial distance
of 75 mm required for the statiGbal ance. [9]
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