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PART. B

2.g).:';';:;whar are Sgql.tp. of failu4g;, Elxplain any tslq'.rheories of p..lagtic failurei "''l"ioading systeni:'r&ith the rreri'Lf:eifuations. :'::. i" t -- I':Ii:.f --'
b) A solid circular shaft, 20 mm in diameter, is subjected to torsional shear stress, which

varies from 0 to 35 N/mm2 and at the same time, is subjected to an axial stress that
varies tiom -15 to +30 N/mm2. The frequency of variation of these stresses is equal to

...the shaftr sp.ggd. The shaft is made of steel FgE 400(S,t=540 N/mmz and S*=4QO Nlmm,
i"..' ;".:and the coffidp endurancF,litrilt of the srrffi {$;doo Nl-"i},uat"r-ir6 ,rrqiffipr oft " ""'iafety. : " ""' i "" ';": : '. i.,.; - 'Tti-,!;;;
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N6tei""rfris questibn'fiafer conraini iwd'parrs A *d B::'.'
Part A is compulsory which carries 25 marks. Answer all questions in part A. part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, c as sub questions.
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4.1i"':"6"rcribe the piobedure to d&lgh"an eccentritdlfy'ioaded wetdiOjc;lnt. i "' ::":

b) A double riveted, chain lap joint is to be made for joining two plates of 10 mm thick.
The allo,wable stresses are 60 MPa in tension, 80 MPa in crushing and 50 MPa in shear.
Determine the rivet diameter, pitch of the rivets and row pitch. Also find the efficiency

[5+5],........:f 
ft" join'!.....".". 

r........i.,''i"."i i.,"'i".'i i',''i."'i oR :.,.'i."'i i-,''i..'i i',"':.-'i
S.i)' "'"'Pxplain hoirr'to'design a bot Cdniiaerirg todtr"initiat tightening'l'oad and externtil.fbrce.
b) A flanged bearing for a horizontal shaft is fastened to a frame by means of 4 bolts,

equally spaced on 160 mm pitch circle diameter. A 100 kN force acts at a distance of
50 mm from the frame. The diameter of the flange is 22O mm. Determine the size of the

.""bolts, if the.IpnSile stress foq.$re..!olt materiaLis 80 MPa. ..[5+5]
:,' : :':' :"' : :':' :.' : :':' :"' : :'!' :"' : !':' :.' :

Design a knuckle joint to connect two circular rods subjected to an axial tensile force of' 50 kN. The rods are co-axial and a small amount of angular movement between their
axes is permissffls. Assume permissible stresses as: f, = 80 Nimm2; f. = 40 N/mm2;

6.

f. = 80 N/mm'.
OR :"'.."'.

7.il). i:..Mention diHreifrt types of c$ti&joints. wherii.ariitrr"y usedt'':'i"'i
b) Design a socket and spigot type cotter joint to resist a load of 25 kN.

stresses as: o1=JQ MPa; t^,-40 MPa; oc=65 MPa.
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Assume safe

[5+5]

9.

8.a) Write how a shaft is designed on the basis of rigidity.
S), 1..:l{ steel shaft*,11."21 m long btilinnU&n bearings i*ttiQs 1250 N d,i}te*at its mid iillidil; The
' "'""'pulley is kdvbd'tb the shaft hnd.riceives 20 kW'a[ 200 rpm. tie"Ubtt drive is hririzirntal

and the ratio of the belt tensions is 3:1. The diameter of the pulley is 600 mm. Compute
the shaft diameter. [5+5]

10.a) Why Wahl's factor is to be considered in the design of helical compression or tension
.........springs. i......".. :.......-. r..-. "..., :-........ :.--...,.-.

i'h)l::.A sprin! tiladeil safety valvii:fidr a boiler!'iii lriiquired to b{pif.joff at a pfesdgie of
1.2 N/mm2. The diameter of the valve is 55 mm. Design a suitable compression spring
for the safety valve, assuming spring index to be 6 and an initial compression 25 mm.
The maximum lift of the valve is 15 mm. The shear stress in the material is to be
limited to 450 MPa. Take G= 0.84x10s Mpa. [5+s]

:"'-...". :""..""'. i"'".'"-. OR ;"."..".". :-....'... :."....'.
11.t1:".i7y 'te the dii'dign:procedure tii.fienical comprtlslii# springs undlr.f'dtigue loadiiig::..i

b) A bumper, consisting of two helical springs of circular section, brings to rest, a railway
wagon of mass 1500 kg moving at 1.2 m/s. While doing so, the springs are compressed
by 150 mm. The mean diameter of the coils is 6 times the wire diameter and

' permissible shear stress is 400 MPa. Design the springs. Take G= 0.84x10s MPa. [5+5]
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coupling with a neat sketch. l10l


