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PART: A ,,'' ; " l' ''r. ..," ,- ',,-

(25 Marks)
l.a) Define ,Endurance 

limit,.b) what are the advantages of h.ole -.basis system over shaft - basis syste,r? [:]:, r i :l ,-fla1p taulking_'? ilhar is its objectiv#
,' i- ,'' d) what is the cause ofresidual stres's.uiin-*ero.d joinrs? Ho* u.. rhey ielieved? [3] ,. , ." e) where do vou ur",u xrrin.!;;c;;;1#H;;;;j;H -' '' ,i i i [2),,, ] l0 Ske_tch the forrowins rypes.of keysi ,ai;;;\;.;;]J.;. k.y, woodruff key. [3],g) Define equivalent torsional.no*"nt un[.qui*r"riuenairg mor'nent for a shaft. L2lh) Give ai least three practical application, oiCorpting.. 

t3li) what is helical t.ision springt uor, doe-it diffe; fi.orn helical compressio, spri,g?

,' i ' i) wJat is.;Rulsating shear.ptress? why,aie':springs subjbcrc6 to prrlsati'g shear ,rtllr, ,

PART - B

(50 Marks)
What is 'Prcfered numbers or.l)relbred series,? What are its advantagos?

i;li',fiTffiili fi'Jl#-:,i,:1l?l',:]Ig"l;"-'-i -;o;r,1,,n', aid ,: , :

iuifr., 
"i """" ' ,..1 : .... .rp,,280 N/rnm',.,Find tire faclor..ulsafety a".u.Oinj , :

i).Maxinrum principal slress rheory of failure,
ii) Maximum shear stress theory of fbilr..
iii) Maxirnum strain energy thelry of failure. 
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[5+5]
Discuss the rnethods of failure of riveted joints.
sh3-lltlat the plane of maxitnutn shear ri..r, o..rrs at 450 for a parallel Ioa,J on a fillet
lveld.of ,e-Oual 

legs:.Nbglecr bending, D.i.r,rN. r,. rlff",rii
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when the deflection is more than25 mm.
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The maximum pull in the tie rods of a turnbuckle used in the roof truss is 4.5 kN. The
tie rods are made of -steel 40C8 (syr : 380 N/mm2) and the factor of safety is 5.
Determihe the nomiadri-diameter ofthe i6i.eaas on the.iie iod on the-basG of Maximum,
p-aihclpa[ stress theeiry. nt.r-. a"-tb g a;-- -:i -it;'- -""1- 

i. "'*^""-'
What is efficiencyof riveied joint?iHow d6 you fincl it?' ' i 

t5+51

What are the basic functions of keys? What are the factors on which the selection of the
type of key for a given application depends?
Two rods are connected by means of a knuckle joint. The axial force acting on the rods
is-?5ikN: The rods..a;rd pin are made..of plain carbon..s,tsel-45C8 (sr, =.380 N/mm2y, and.
ths faotei of safety-.is 2..5-. The yield srrength in sheai is Sl .7yo oi the- yield strength in
tension. calculate.the diaiheter of the rbds'and the diam'bter of the pin. ; 'i 

[5+5]
OR

What are the applications of a coffer joint? Explain.
A 45 mm diameter shaft is made of steel with a yield strength of 400 MPa. A parallel
key of size 14 mm width and 9 mm thickness made of steel with a yield strength of
119 MPa is to be used...Eind the required..length of key,,.if,the shaft is loaded to transmit
thEirtr_g;.imum peffis-s_ibJb torque. ,Uge :naximum she-ar.bt..r. theorviand assume"a
f.attoi of..safety of..y'. i i j. l- 1 ,r' i " ii ' i'-", t5+sj

Distinguish between Shaft, Axle and Spindle.
A sleeve-coupling is used on a shaft of 40 mm diameter, delivering a torque of
50 N - m. Calculate the diameter of the pin required to hold the coupling, if the design
stress--for the pin material in shear is 100 MPa. [5+5]--:;i 'i ""rIi"; *-;oiti "*'ii I ---:i! ': '*-, 

l"".:
E.xplqini$e.designdrffire for Miiffje*pfi"g. ,,.,' i-1.. j. i--i; ii 

t 
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A hollow circular'shaft of outer arid inner dianretcis tlo ani r{ respebtively is subjectea
to a torsional moment of Mt oyer a length /. Tho permissible angle of fwist is g degrees.

prove that thc shaft diameter is given bv: o,:L#61, *r,... ,:(*). [5+5]

i- " 1.- i'---1, r---.i..

Ho*;Aq,you determ.ihe..thc rutr.uifr*il.noy of heiical iprrr*r, .i 1"...; 
--,:; i .:

A' helical compre$sion bpring is rSubjecied to anjniiial''.pre-load.,of 50.'N, and tlie i ",maximum force during the load cycle is 300 N. The wire diameter is 5 mm, and spring
index is 5. The spring is made of oil-hardened and tempered steel wire of Grade-SW
(syt:1440 N/mm'). Determine the factor of safety against fluctuating stresses. [5+5]

OR

l,:."lqgl.,ti. :p.Iq_.,o:fists of.two trgliS3t compressio-n--qprings, one i4p-l$e rhe other, ..
{ro figgitength of [ho...Q.r]ter spring 

i,s ?1 .n^ greatet.dlia_n that of the .inner spring. The' i i

.ry,ire idiaqeter 
.an.d' T.un, coil diarherbibf the innbr ispring are 8,"min 'and 64 n-1rn i 1,

rbspectively. AIso, the wire diambter and mean cbil diameter of the outer spring are
10 mm and 80 mm respectively. The number of active coils in the inner and outer
springs are 10 and 15 respectively. Assume the same material for both the springs. The
modulus of rigidity of spring material is 81370 N/mm2. Calculate the stiffness of spring
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