Total No. of Questions : 8] SEAT No. :

P-1578 [Total No. of Pages : 4
[6002]>208
S.E. (Automation &/\RoboticsAutomobile &
M echanical/M ecfianical/M echanical SW)
KINEMATICS OF MACHINERY
(2019 Pattern) (Semester-1V) (202047)
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I nstructions tg\the candi dates:
1) Answer Q:Xor Q.2,Q.30r Q4,Q.50r Q.6, Q.7 or Q.8. Q
2) Neat diagrams must be drawn wherever necessary. y ¢
3) Figuxes to the right indicate full marks. 4
4) Ugeof calculator is allowed.
5) Assume suitable data, if necessary. Q
Q1) a) Explain acceleration image ptin Qwuh neat sketch. [S]
b) For the mechanism as g Qﬁg, the length of the links are

QQ

02) a)

O,A = 100mm, OB m, AB = 105 mm, BC = 300 mm.
Crank O A rotates at 1&' y find the acceleration of slider C using
relative VGIOClty and eleratton method. [13]

R
00

250°'mm
o Y
BN € o X\ S 50mm
Configuration diagram
OR
Explain coriolis component of accelggation with neat sketch. [S]

PT.O.



b)

03) a)

b)

04) a)

2
)

The length of various links of mechanisms as shown in fig are OA = 0.3 m,
AD =1 m, CD = 0.8 m and AC/= CB. Determine for the given
configuration, (i) Velocity ofslider B, (i1) Velocity of slider D,
(i11) Angular velocity of CD, (i¥J Angular velocity of AB. If OA rotates
at 60 rpm clockwise. Use HCR method. [13]

£
Explain 3 position relative pole method f@t;esis of four bar chain

mechanism. [5]

A four bar chain Mechanism is to th€sized by using three precision
points, to generate the funclia X! for the range 1<x<4, Input
link is to start from 30°andyis. haVe range of 90°. The output link is
to start at 0° and is to gV ge' of 90°. Find out the values of X,y

(Input angles) and (Output angles) corresponding to the three precision

points. [12]
O or

Explain t owing terms : 16]

nal Synthesis

i | Aber Syathesis

sign a four bar mechanism with input link7}<~coupler link /, &
output link /,. Angles 0 & ¢ for 3 successive pasitions @re given below.

[11]
Position 1 2 3
0 40° 55° 70°
[0) 50° 60° 75°

If grounded link / = 30mm, using frudesmstein’s equation, find out
lengths of other links to satisfy given positional conditions. Also draw
synthesize mechanism in its first position
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05) a) Explain classification of gears alongwith applications of each type.[6]
b) Two involute gears of 20° pressufe¢ angle are in mesh. The number of
teeth on pinion is 20 and the gear ratio is 2. If the pitch expressed in

module is 5 mm and the pitch line speed is 1.2 m/s, assuming addendum

as standard and equal to one module, find : [12]
1)  The angle tusned thsough by pinion when one pair of teeth is in
mesh ; and
i1) The maximum vetocity of sliding.
OR

(iv) diamétral pitch (v) contact ratio

06) a) Define inicase ofySpur gear : (1) Module (i1) gear ratio (iii) Ad&n
b) Thepinionsofan epicyclic train of gears is arranged ai%h;@1 Fig.
ar

Hewimany revolutions does the arm, to which B and tached,

make? [13]

1) when A makes one revolution clockwise @ ‘makes half a
revolution anticlockwise and :

i1)-O'when A makes one revolution clockwi @D is stationary. The
number of teeth on the gears A.and @ 40 and 90 respectively.

Q7) a) Outli | rage-buffers may be deployed in automated prgduction
lines. [S]

b) ith a ‘minimum radius of 25 mm, rotating clockwise at a
form speed is to be designed to give a roller foltewer; at the end of

Qa valve rod, motion described below: [12]
1. To raise the valve through 50 mm during120° r6tation of the cam.;
2. To keep the valve fully raised through-next-30°;
3. To lower the valve during next 600;ahd
4. To keep the valve closed during’test of th€ revolution i.e. 150°;
The diameter of the roller is 20 mm and the diameter of the cam shaft
s 25 mm.
Draw the profile of the cam when the line of stroke of the valve rod
passes through the axis of the cam shgft.
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OR &
08) a) Write Methods of Transfer Lines (/Q‘;':[h suitable example. [5]

. O
b) The following data related to q&m profile for knife edge follower, in
which the follower moves with uniform acceleration and retardation
during the lift and returning'it with S.H.M

1. Minimtﬁs cff(xbam, rb = 30 mm.
w

Q
Lift o @;3% = 25mm.
£

2.
3. O &fq-@ix\/ver axis, e = 6mm towards right
A\
4. S ﬁcent, 00 = 60°
SCJ%ﬁtea:b(awvell angle, 6d = 45°. OCDZ)O |
. .

6. Angle of return, Or = 75°
%o

Draw the’@'m profile. Also find maximum veloci ing lift of follower
and imum acceleration during return of r. Cam is rotating
unif&ﬁnly with 250 rpm N [12]
v i
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