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Explain with leat sketches ergonomic design consideration in desit:l.r of
ladies bicycre.

t8l
OR

Explainthe design considerations in controls and displays. [g]

Derive Bimie's equation to detemine the thickness of thick pressure
t essel. lgl

OR

Explain with neat sketches the supports used in pressure vessels. [gl

A high pressure cylinder consists ofan inner cylinder ot inner and ourer
diameter of200mm and 300mm respectively. It isjacketed by au outer
cylinder u-ith an outside diameter of 400 mm. The difference between
the outer diameter of the inner cylinder and the inner rliameter of the
jacket belore assembly is 0.25mm {E : ZO7 kN/mn.rr). Calculate the
shrinkage plessur.e and the maximum tensile stuess induced in anv ofthe
cylinders. 

tt 0l

What is aesthetics? Explain u,ith suitable example the role of various
features in the aesthetic design considerations. t81

B.E. (Mechanical) (Semester - VII) (New Course)
Examination, May - 2011

MECHANICAL SYSTEM DESIGN
Sub. Code : 67502

Instructions : l) All questions arc compulsory,
2) Assume suitable data whereyer necessary nnd state :t clearl).
3) Draw neat lalelcd sketches whereycr necessat"i,.

Ql) a)

b)

Q2) a)

b)
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Q3l al D_e.ive_the tor.que n-ansmitting capaciw olsingle plate clutcr rr,:rktal:pressure theorv
I8l

b) A^four ri,heeled automobile car has a total rnass of I 000kg. The rnomenrof inerlia of each wheei abor
g,a",q, i, o i ffi,H;ffi;"illxTlffiilI ll;.j,'* ,{i,:::fi#
and. reciprocating parts of the engine and the transmission system areequivalent to a rnomenr of inertii .f 2.5 kg-,,r-;;il.n 

'-,*'., 
., ,r*times the road-wheel speed. The car is ,."*I;r*'"i 

" 
.0..0 .i rro_rnon a plane road. Whea the brakes.are applied the car decei*",.. 

", 
O.SgThere are brakes on all four wl.reels. Calculate: 

lgl
i) The energy absorbed by each brake.

ii) The torque capacity ofeach brake.

OR

A centrifugal clutch consists ol four shoes, each having a mass of I.5kg T ,_h_" engaged position, the radius ro the cenrer 
"f 

"g*.rL .f *"flshoe is 110 mm, wtrile the r.mer r.adrus the drum is l,+0mm. The coetticiento{ friction js 0.1. The pre_load in the spring is adjLrr,.O i,,l ,*irl"*", *"
lh. 

tllhg.r:1.. at rhe beginmng of .l,gut n.,.nt i, ,6 *l-rtr; ;#;;
, speed is 1440 rpm. 

lSj
Calculate:

The speed at which the engagement begins;

i) The power transrnitted by the clutch at 1440 rym.

Qa) a) Difflerence between structural diagram and Speed diagram. 16l

OR

Explain briefly need ofspeed deviation diagram in the design of multispeed machine tool gear box. 
16l
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t b) A multi speed gear box, detennine the speed steps artanged in geometric

progression for the lollowing condjtions: n",,, : 100 r'.p.m, q,,- : i 800

rp.m. and z:9. If the gear box is driven by 5kW, 1440 r.p.m. electric
motof i l72l

i) Draw the speed ray diagram.

ii) Draw the gearing diagram.

iii) Determine the number ofteeth on gears.

Assume same module for all gears.

Q5) a) Explain design ofstuds lor cylilrder head. t81

b) Detemine the sma1l and the big e:td bearings of the connecLing rod lor a

dieselengine withthe followingdata: t8I

i) Cylirder Bore: 8Omm

ii) Maximum gas pressure : 3Mpa

(1/d) ratio for piston pin bearings : 2

tl.d t ratio lor crank pin bear.ng - 1.2

Allou,able bearing pressure lor piston pin bearing: 10 Mpa

Aliowable bearing pressure lor crank pin bearing : 06 MPa.

OR

Tbe loLlowing data is given for a connecting rod:

Engine speed : 1500 rpm

Length of connecting rod : 250 mm.

Length of stroke : I 50 mm.

Density of materiai:7800 kg/mr.

Thickness ofweb or flanges:6 mtn
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connectiug rod as shown in figure ibr

calculate the whipping stress in the

I

I

(A) = I lt,, I,. : and

U.e lollou ing dara lor rhe rna r<rial.

f,

l8l,=[+)l.L]2),.
\12 )

Q6) a)

b)

Explain Johnson method ofoptimum design. lSl
OR

Explain briefly lollorving terms,
i) Functioual parameters group.
ii) Materiai parametels group.
iii) Geometricaiparametersgroup.
in the design ofmechanical elemenrs. 

ISIA shaft is to be used to transnit a torque of 1500 N_m. The required
torsional stiflj.ress olthe shaft is 100N_m/degr.ee, while the facior ot
salety based on yield strength in shea.is 2.0. Ging the maxi*u,, J.u,
stress theory design the shaltlvith the objective ofminimizing the weighr,
out ofthe following materials.

I8t
Material Weight

Densitl, (w)
N/ml

Yield Strengrh
(S,,), MPA

Modulus olrigiditl
(G), N/rnrn,

Chromium steel 77 l0r 420 84 10r
Plain carbon steel 76.5 10r 230 84 r l0l
TitaniumAlloy 41 i0r 900 42 x 103
MagnesiumAlJo1. 1 7.5 x 10r 225 15 10r

IF
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