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INlructions: 1) All qu.stio s r!.e compulsorl,.
2) I-igures to the right indicate ful marlis.
3) Assume suittble datr lrherever neccss arJ. atrd state it clearly.

. - ( _. J.) Dt.aw ne.rt Irbclod slietcles wher.e\,.i. ilecessarJ.tl,- a r,---')--'--z:(\1 /<I J SI,( TION-I

hf,1 u1 Explain, the itrpoftance of aesthetic design consider.ations, in proCuct
desigir vrith ihe hetp r-risLrriaoie examples.

^ fO) piscuss ergcnonic conr;iderations in design of displays r:nd controls.[81
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N\ I . //_/ Erpl:in modelling of rnr.se, :,od inenir.
' / - Llt

/ U Q2l u) Discuss the stlesses induced in thich cylinder. t61

t8t

A shrink fit assembly form,:d by shrinking on tube oyer another, is
subjeeted to an intemal pressure of 6Olrr/mnf . Before the fluirl is admirted,
the internal and the exterqal Cirmeters ofthe atsembly are l20mtn ald
200mm and the diarreter at the junction is 160mm. If after shfrn-rli-ng on
the contact pressure at tjr e j unction is 8 N/nxn2. Determine using Lame's

9!ll!t1ion, the siresses at tlllirlner mating and-@gfaces of the
assemblv after the fTui<IhaSteen admitGd.
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Q3) a)

b)
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Expiain the energy consideration,; used in design ofbrakes. tSl

The bt'ake is shown in Figure I-1 iequires and actuating force of2000N
at the end ofthe lever Coefficient offriction is 0.3 and maximum pressure

intensrt) is lMPa. Detennine thc w,dth ofthe shoe and dre braking capaciry.

t81

Figure t.1 euestion 3 (b)

OR

.{E automoiive single piatc clutch consists of two pairs ol contacting
surfaces- The outer diameter oft.he fiiction clisk is 270mm. The coefficient
of &iction of 0.3 and the ma-ximurn intcnsity of pressue is 0.3N/mm'?.

The clutch is transmitting a torque of531 N-m. -Assuming unifom axial
rvear, calculate, the imer diameter ofthe friction disk and spring force
required to keep the clutch engaged.
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Q,{) a) Derive an expression for mean and standard deviation for a resultant
combinalion ri,hen number oipopularions is combined. 16l

OR

Wh1, mulri-speed gearboxes are required in machine tools?

b) A niulti speed gear lrr-rr is to be designed for a headstoak ofa turet lathe
lor nine spindle speeCs ranging liom 30 rpm to 1000 rpm. If the gcar
box is ddven by 5kW 720 rpar electric molor thlough the belt drive.
Draw thc speed ray diagram and gearign diagram determine number of
teeth on gears. Selectthe diameters ofpuliei's ioi belt dri,,,e. The standard
pulley diameters are: E0,90, 100, 112, l2^, 140, 160, 180,200,::4,:50.
280,290,300,310,355,375,400,450,and500mm. ll?t

Q5) a) What is the purpose oiidlers? Explain any two types ofidlers. t81

L''R

Expiain johnson's method of Optimum Design.

b) Design a tensile bar of length of200 mm to canl a tensile loadof 5kN
for minimum cost our offollowing materials. t8l

Vatedal Mass Density

(ke/m)
Mate al Cost

(Rs,N weiehtl

Yield Strength

(MPa)

Steel 7500 16 130

Al-A11oy 3000 32 50

Titanium Allov 48 00 480 90

Magnesium Alloy 2100 32 20

-3-



Q6) Solve any two:
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a) Write a note on objectives oloptimum design-

b) Discuss significance of standard normal distdbution curv. in tbe
e[giileering statistical analysis.

c) State and explain basic consjderalion in design ofmulti spindle deiives.

d.; Write a note o r belt ta-ke-up der ices.
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