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Time: 3 hours Max. Marks: 75

Note: This que'tron papel e orrtains t\l,o pat.t\ A lntl R

Part A is cttmpulsory rvhich carries 25 rnarks. r\nsu,er iill questions in Part A. part B
consists of -5 Units. Answer any one full question lrom each unit. Each question carries
l0 marks and may have a, b, c as sub questions.

l.a) Define dynamic load carrying capacity of roilin-e-conract bearing.
b) why is hyclrostatic.journal bearing called'sellacrir.rg' bearing?
a) What are tl-re functions o1'con-rpr,essiolt pistou rings?
d) Why ale connecting rods made of I secrions l
e) What are the desirable properties of belt material?
0 What is polygonal effeo in chain drives?
g) State tu'o important reasons for adopting involute cLtr\/e for sear tooth profile.
h) What is virtual or forrrative bevel gear?
i) Whal :rre the applications of power scr.err,s'.)
jr \\'hat is 'over hauling'of powcr scrcw'.) wlrat is rhc condrriop lor.it?

of the bearing.
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2. ,. A ball bearing..is subjected,to,Zi'radial force of'2-500 N and an.axial force o1.10.00 N. :..

The dynamic Ioad carr'1ing capacity of the berring is 7350 N. The ralues of X und Y
factors are 0.56 and 1.6 respectively. The shaft is rotating atl20 rpm. Calculate the Iifc

OR
3. The fbllowing dafa is given for a full hydrodvnantic hearirrg:

' ,Lengthtodiarneterratio= l.; journal speecl = 1350rprn;joirnal dianteter'= l00mm; : :'..
Diarnetral clearance = 100 Fnt; external load = 9 ltN.
The value of the minitnum film thickness variable is 0.3. Find the viscosity of the oil
that need to be used. tlOl

4. The bore of a cylinder of the t'our-stroke diesel engine is 120 mnr. The maximunr gas
. : pressure inside.the cylinder is limirecl to 4 Mpa. The cl,linderihead is made of cast iion " ,

and allowable tensile stress is 40 N/nrrnr. Determine the thickness of cyllnder head. The
studs, which are made of steel, have aliowable stress as 50 N/mm2. Calculate the
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5. The following data is given for the piston of a four-stroke diesel engine:
Cylinder bore = 100 mm; Maximum gas pressure = 5 MPa; Bearing pressure at srnail
end of connectitr-e rod = 2-5 X4Pa: Length of piston pin in bu.sh of small end = 0.4-5 D;
\lcurt rli.rmetcr of piston bos, = l.Jxt,utcr' .lilrrrrctcl ol' tlrc pistorr Pin: .\llor,r ltblc
bending stress for piston pin = 140 N/r-nrnl. Calcr-rl:rte:
a) Inner and outer diameters of the piston pin
b) Mean diameter of the piston boss and check tl-re design for bending stresses. [,5+5]

Il i\ reqLril'ed to design r V-belt dt'ire to connect l 7.-i k\\'. lJ-10 r'pnr intiut'ti,)r) rnotor to
a iatt. I'untting at appt-oxinratell'.180 r'pll, for a service of l-1 h pcr rl.r-r. Sltaue is

available lbr a centre distiince ol';rbout I rn.

OR
7. A simple chain No. 10B is used to transnrit power from a 1440 rpm electlie nlotor to a

line si-raft running at 350 rpm.'lhe nunrber o1'.teeth on the driving.sprocket rvheel is 19.

Thc opcration js smooth u iLlrout arrl slrocks. Celcrrletc
a) The lated power for rvhich the chain drive can be recomrnended.
b) The tensior-r in tl-re chain for this rated power and
c) The factor of safety for the chain based on the breaking load. [3+3+4]

8. A double-threaded power screwi with ISO meffic trapezoidiil threads is used to raise a

load ol 300 kN. The nominal diametel is 100 rrrm ancl the pitch i' ll rrrm. The
coefficient of fiiction at the screw threads is 0.15. Neslectins collar fl'iction. calculate
a) Torque required to raise the load
b) Torque required to lower tire load and
c) Effrciency of the screw.

OR
Erpluin tlte cuttsl.rttcriort lrrtd rvol'kirrl ol a recilculrtin.r: ball se r',-'n.

aclvantages and applicatron ?

It is required to design a pair of spur gears with 200 full-depth involute teeth consisting
of a 20 teeth pinion meshing with a 50 teeth gear. The pinion shaft is connected to a

, 22.5 kW, 14+0,"rpm electric.4lo,tor. The stariing torque of the,inotor can be taken asY],, r.,, Uv !41\Lrr go

50Vo of thbi:dteia torque. The'matelral fbr the pinron is plain carbon steel Fe 410, rvhile
the gear is made of grey cast iron FG 200. Tl-re f actor of safety is 1.5. Design the gears
based on the Lewis equatiorr and using velocity factor to account for the dynamic load.
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