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(*! instruciions tr: cai:rdidates;
1) Ftgures to the right indicate full marks. Use of scientilic calculator is allowed
2f Use sultable data wherever requlred
Al fll questlons are compulsory. Solvo any two eub questioa each from Questions I , 2 ,3 and 4

Q.No. Question Description Max.
Marks

CO

mapped
BT
Level

Q,1 a) Illustrate Gerber , Soderberg and Goodman criterion with
neat sketch
b) Illustrate the remedies used for r'eduction of stress
concentration with nea.t sketch.
c) A cantilever beam of circular cross section made of high
strength alloy steel with ultimate tensiie strength of 1500
N/mme is {ixed at one enC and subjected to a conrpletely
reversed force of 15{)O t{ at the free errd. The force is applied
normal to the axis of beam .The spam cf this bearn is 500
mm.Take Kt= 1.33, q= 0.85, Ka= 4.79, Kb= 0.85, and
Kc=0.868.The clesired life of the beam is 50000 cycles .Take
factor of salety as 1.5. Evaluate the diarneter of the Lream.
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a) Illustrate the different types of Gear tocth failure.

b) A pair of spur gears with 20o full depth involute teeth corlsist
of 21 teeth pinion meshing with 60 teeth internal gear. The
pinion shaft is directly coupled to 7:35 kW electric motor
running at 144O rpm. The pinion and gear are made of alloy
steel {Sut= 15OO N/mme} Evaluate the factor cf safety
against bendtug failure only using following data: Servi.ce
factor is 1.5, ,Lewis form factor of pinion is 0.3473, the module
is 3 mrn, the face width of gears is 35 mm, dynamic load is
8534.65 N (assume load distribution factor is 1)
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c) An ultirnate tensitre srrengtli of spr-rr pinion and sprir gear are
600 MPa and 300 [dPa resp. A spur pinion having 22 r:urnber
of teeth is to be rnesh with a gear having 60 teeth. The pinion
is connected to lO Kw, 144O rpm three phase induction rnotor.
The gear is weaker in t,ending. Evaluate the module of the
r,rsing following data: factor of safely ls i.75, velociqu factor is
6 /(6+V) Ser"uice factor is 1.56, face width is 10 tirnes module,
Lewis forrn factor of pinion is 0.3535, Le.rvis form factcir of gear
is 0.4361. {Assunie load ciistribtltion factor is 1 )

Use stanclarrl nioduie seties : 3, 4, 5,6.8,7A "...

a) Iliustrate the r:oircept of formative nurnber ol teeth on
equivalent spur gear with sketch

b) A right haud 1B teeth pinion meshes with 40 teeth heiical
gear mounted on paraliel straft. The piniori is to be d.riven by
22 Kw 144O rpm motor. The tooth system is 20o fi;ll depth
involute, r.n'hile hehx angle 23o and normal m.odule is 6 mm.
lind the tangential fnrce, axia-l thr-ust, radial force and resultant
force-

c) A pair of parallel helicerl geerrs ctlnsist of a 20 te,:th pinion
meshing with a 40 teeth gear. The helix angle is 2So and normal
pressure angle is 2Oo .If the norma-l moduie is 3 mm calculate
transverse rnodule, tra.nsrrerse pressure angle, pitch cir:cle
diameter of circle diameter of gear,axial
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a) .A, cylindrical roller bearing is subjected to a radial load of
5000N.The desired li{e of the bearing Lror, is 150OO hours. The
equivalent dyna-mic load (Pe) is 7500 N. If the shalt rutatr:s at
1440 rpm, ca-lculate the required basic dltramic ioactr rating (C)
ofthe bearine?

b) Illustrate the classification of sllding contact bearings with
sketch"

c) A single row deep groove ba,1i bearing is subjected to radial
force 5 kli and axiaL force of llkN. The shaft speecl is i44t) rprn"
The radial loac1 iactor, X is 0.56 and axial load factor, y is 1.4.
The desired life oI'the bearing I-roa is l0O0 hours of t-rperation.
Find the required dynar:ric load (C) carrying capacity. {Assume
race rotation factor is 1

Note: BT ievel-1-Rernember ,2-Unciersrand , 3-Ap-irlv , 4-Anaiyze, s *Evaluate 
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