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(il Define maximum shear stress theory and maximum
distartion enargy theory.

(il In a steam engine oylinder of 300mm diametor the
maximum oressure across the piston is 0.65 Nmemd.
Determine the diameter of the pisten rod, if the
maximum tersile or compressive stress on the piston is
Limited to 40 Mimm?,

fizr)

A piate B0mr wide and 15mm thice s woldad onto
another olatz by a single transverse weld ard douhls
oarailel fillet weld, Fing the lorgth of the pargilel fitlet
weld, if the plase (s loaded by 2 static tensie load, Take
allawable tensile stress us 70 Nmm? and shear stress o=
=5 Mimm’.

A steel zolid shaft transmitting 15 KW at 200 rom s
supparted on bwo becrings 7i0mm apart. . It has »ywo
gears zeyed to it. The virien having 30 testh af Smm
madule is lecated 1009mm to the left of che righs hand
becring and delivers power norizentaily te the right, The
gear having 100 teath of Smm module is locoted 130mim
to the right of the left Fand pecring and recaives power in
o wertical direction from below.  The allowashle shear
sirass is 34 NSl Determing a suitable dicmeter of ke
shafs:,
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Tw shefts are connecied by C| oprotected type flange
coupling o trarsmit 10 W el 800 rpm. The permissiole
smedar stress for shaft, coupling anc bolt material is
30 Nfmm’ and permissiole crushing stress for belt
marterial s 80 Nfmm. Assume the following.

1. Na of coupling balts = &,

2. Pitch circle dig, of bolts 3 x dic, of shaft,

3. Thickness of fiangs = 0.5 » din. of shaft,
Zasign the coupling, sheft, key and coupling balgs,

Desicn a flat belt drive to transmit 22.5 KW at 740 rpm to
an clumisium relling machine. The speed ratio is 3. The
distarcs between the pulleys 1s 3m. Biameter of roliing
mashine pullay s 1.2m. Use manufoctura's gats. Assume
Lre fellowing:

1. Lood correction factor K, = 1.5,
2. Fulley correction foctar kK, = 0.9,
3. Cper beludrive ,

4. Use fgbric - righ speed duck bealr.
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esign a V-belt drive using moanufocturer’s data for a
COMPrassar receives power rom a motor rated ot 30 kW
at 1320 rpm by means of W kelis, The pulley diameters
gre 300mm. cgnd T50mm, centre distance 1s 1.4m.
Tioke C-type belt and K; = 1.2.

Il Descrioo radial and thrist batl bearings.
li} Design a journcl bearing for o cenirifugal pump frem
the following data

Lo on the journal =20 kN.
apasd of journal = 300 rpm
Type of ofl used is SAE 1D for
wiiich the cbsclute viscosity
at 550 = 17cf.
Ambient temperatire of oil =:15.5%E,
Maoxirnir bedring pressure
Far the oump = 1.5 N/mmd,
Heat dissipotion Co-efficient = 12321/s/mii°C,

Colculore olso tne maoss of lubricating eil required for
artificial cooling, if rize of termmperature of oi. is limited
ta 10°C,
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13 (B Al Drow the skeich cof o rolling contact bhearing and
rrention the parts..

{ii] A& steam turbine shart Z00mm diometer turns at 2800
Fepm cnd (s sunported in a journal beoring on which the
total load is 90 kM. The room termmpercturs is 30°0. If
the bearirg temperature is 60°C and allowable bearing
pressure 1.5 N/mm?. Determing the length of becring
anel armocunt of hect to be removed by lubricant per
fminute, Viscosity of the ol ot 50°C is 21 centinoizes,

15 Yo Al Design a hand Lever of rectangular section subjected to a
mroximum lood of 300 N at the end of moment arms of
1.Z2m. The thickness of the Lever is constant and is equal
te 0.375 times the width of the Lever near the boss.
Parfnissible shear stress for the sha®t material is
42 NSt and the permissible bending stress far the Lever
material is 80 N/ mm?,
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(Bl (i} Illustrate any five terms used in spur gear terminology.

{iiy & spur gear pinion running at 600 rpm drives o spur

1c gear ¢t transmission ratic of 4:1. The allowable static
stresses for pinion and gear are 8& N/mm’ and 110
N/mm? respectively, The pinion has 16 teeth, stardard
20° full depth involute and module of & mm. The
face width of both the gears is 3Cmm, Find the power
that can be transmitted from the point of sirength.
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