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Time: 2%2Hours) [Max. Marks: 70
I nstructions to the-candidatés;

1) Answer QL0r Q2,Q3 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat-diagrams must be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Use of Calcudlator is allowed.

5) Assumesuitable data if necessary.

Q1) @ ExplainVelocity Image Principlewithneat sketch. [9]

b) “ The dimensions of four bar chaifimgCharism isshownin Fig 1. inwhich
thelink AD isfixed and the crank AB ratates at uniform speed of 240r.p.m.
in clockwisedirection. WhentheCrank s at 60° with the horizontal find the
angular velocity of links BC/and CD'and aso find the angular velocity of
point E of the structure BEC. [13]
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Q2) &)

b)

Q3) a

b)

Q4) &)

b)

Define rubbing velocity at a pin paint. Give the formulawhen o, & o,
arein samedirection. [9]

Inafour bar chain asshownin fig2. AB 20 cm, BC=30cm, CD =32 cm
and AD = 55 cm. Crank AB_rotates at a uniform speed of 200 rpm in
anticlockwise direction. \When the crank AB hasturned 60°, locate all the
Instantaneous cextérs andfind the angular velocity of link BC. [13]
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Exphain theterms. [6]

1)~ Precision Positions

i)  Structural Error

Determine the Chebychev spéeing forthe function y = X' for the range

0 < x < 3 where there precislon points are required. For these points,

determine 0., 0, and ¢, (4if Ap-="90°, AO = 40° [11]
OR

Explaintheterms. [6]

1)  Type Synthesis

i)  Number Synthesis'

i) Dimensiona Synthesis

Design afour balmechanism with input linkl,,, coupiéf-inkcy and output

linkl,. Angles 6 and ¢ for three successive positions are-given in table

bel ow. [11]
Position 1 2 3

0 400 55° 70°

) 50° 60° J5°

If grounded linkl, = 30 mm, using Frudenstein’s equation find out lengths
of other links to satisfy the given positianal conditions. Also draw the
synthesized mechanisminitsfirst position.
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Q5) @ Comparethecycloid and involute gear tooth profile. [6]

b) Two 20°involute spur gears haviiig module 6mm mesh externally and are
to give agear ratio of 3. [12]

Find:

)  No. of“teethon pinion to avoid interference on it and the
corresponding number on the gear

i) <A helength of contact and arc of contact
i) The’numbers of pairs of teeth in contact
IV)>+” Themaximum velocity of sliding
OR
Q6) @ Stateand explainterminolegy.for hejical gear with neat sketch. [6]

b) Anepicyclic gear train gonsistof three gearsA, B and C asshown in fig.
The number of teethionannular gear A is 74 and on gear Cis34. The gear:
B meshes with both gearA-and C and it is carried on an arm F whigh
rotates about the centre A at 25 RPM. If the gear A is fixed, Findithe
speed of gear B and C.\ [12]
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Q7) @ Compare different types of automation. [9]

b) Using the following data synthesize the cam profile operating a roller
follower : [12]

*  Motion for outstroke s SHM
e  Cam rotatioruduring outstroke = 120°
o  Maximunaliftobfollower =40 mm
o Offset of follower = 10 mm
o {Diameterof roller =14 mm
» " Diameter of base circle=40 mm
» Motion of return stroke = Uniform acceleration retardation
«\/ Cam rotation during return strgke = 80°
*  Angleof dwell in highest pésition ofiollower 60°.
QR

Q8) @ A cam rotation with uniforn acceleration and retardation is required to
givethefollowing motionio knifeedgefollower: [12]

*  Theoutstroke of the follower is 20 mm for 120° of cam rotation
Dwdll period for next 60° of cam rotation

e« Thereturn strok& duri ng next 90° of cam rotation

«  Dwell periadfor the remaining 90° of cam rotation

The minimum radius of camis40 mm. Draw caiiprofilewhen theline of
stroke of follower is offset 15 mm from the axis.of acam.

b) - Explainroleof Al in manufacturing industry- [9]
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