
Examinat ion No.

GANPAT UNIVBRSITY
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2N {E40l Fundarnentals of Machine Design

lT ime:3.Hourl  l1 'otal  marks: 601

Instructions:
( l)  Al l  questions are compulsory.
(2) Right figure indicate t'ull nrarks.
(3) Assurne suitable data i f  necessafv.
(a) Only scientif ic calculator is al lowed.

SECTION-I

Que.l Attempt the fol lowings.
(a) Explain the types of design and f 'actors inf l trencing the design.
(b) Draw and explain the stress-strain diagr.anr fbr ductile material.

(c) The load on a bolt consists ol 'an axial pul l  of l0 kN together with a transverse shear force of
5 kN. Find t lre diameter ofrbolt requirecl according to maximum principal stress theory.

OR
Que.l Attempt the fol lorvings.

(a) Enumerate the rnost commonly used any six engineering materials and state at least one
inrportant property and one application of each.

(b) State the statement of maximum principal stress theory and explain the construction fbr

region of sat'ety for this theory with netlt sketch'
(c) Fiird the shaft size and standardise tlre shaft sizes between 20 mm to 900 mrn diarneter if

geornetri lal rat io is L413.

Que.2 Attempt the fol lowings.
(a) Explain the fbl lowingfai lures with neat sketclres for soclcet and spigot cotter. ioint:

( l)  Failure of spigot in tension across the r 'veal<est section
(2)  Fai lure of  socket  co l lar  i r r  cr t rsh ing

(b) Desigrr a sleeve and cotter. joint to resist a tensile load of 60 kN. All  parts of t lre. ioint are t6l
rnade of the same material with the fbl lowilrg al lowable stresses:

or = 60 Nimnrl. o. = 125 N/rnm: attd t = 70 Nlnrmr'

OR

t3l
t3l
t3I

I3I

t3l

I3l
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Que.2 Attempt the follorvings.
(a) Explain the design ofgib and cotter.ioint for square rod with neat sketch.

itr i  I f  a cotter foirndlt ionlolt is subjected ro the pull  of 140 kN. design the bolt and the cotter '

Assurnd"t l ie fol lowing values of the permissible stresses.

o.1 = 55 N/mrn?. o. = 80 N/mmr and t :40 Nlmnr-'

13l
t6l

Que.3 AttenrPt the anY three.
(a) Enlisi the typei of the keys. Using neat sl(etch explain the following keys rvith necessary l4l

usual proportions of eaclr keY.
( l) Rectangular sunk key (2) Gib-headed key

(b) A shaft.supported at thl encls in ball bearirrgs carries a straight tootlr spur gear at its mid t4l

span and is io trarrsmir 7.5 kW at 300 rprn. Tlre pitch circle diameterof the gear is 150 mrn.

Tlre distances betrveen the centre line ol'bearings and gear are 100 mm each' lf tlre shaft is
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madeofsteelandtheal lowableshearstressis45MPa,cleterminethediameterof theshal l .
The pressure angle of the g*.ut *:J be taken as 20o'

(c) , Explain fitt tVpJ' oi::l;:{:ttcis useci ibr powel screvr 
"vi"h 

neat sketoh'

(ct) Explai*.*Ihe design of hub, l<ey ancl iiung* ib' 'np'ot""ted type flange coupling' Also show

the notations used'

Que:4
(a)

SECTTON - II

^,ij:il:t:;fitll1l".llti;r tocking oe1i1111ering the necessitv and various tvpes' Your

ilff;ilio ut irrutttated with Y',tk:1:flilffi:;:1"':'i'll,liT:'T::'!il'ff liiry::**11il'"ff#';,1'"'"1;.'[;fi H:;(b) fi^Tx"n;; i:-:'#:T'ff.:".liT{r":iT i':r":':::lr:ii*i,r}fl,i;rtthe maximum shear
!:,lTf[5T,#iJiiTffi;; iil il;;, J.te,mine the diameter ofthe rivet'

60 IrN

SO rom -rl ir* SOrul

F ig . l

OR

Que:4 Attempt the fol lowings'  .  r^r  oi , , -a. t  ra.  in irr i  wi th al l terrninology
(a) Draw nearck;;;i; oioiut,tqrivetecl zigzaglap joint with allterrninology'

(r)) Design , o"r* j;;;it* iouurr'rr""iJ tir*ioin, *itt t*o cover pratis for the longitudinal

seam of a boiler shell l.s m in'oiuir'"ter subjected to a steam pressure,of 0:?l 
I'IT^

Assume joi't efficiency as ?5';; ;i;;aUre t-e1!ifl stress in the plate 90 MPa; oornpressrve

stress 140 Mpa; and shear orrrr ' in' it. r ivet 56 MPa' (Assume value of c = 3'5)'

Que:5 At tempt the fo l lowings '  . . - . . .  . . . r r r .  ̂. . , , " r i r .a l  pv. ; r r rn leq
(a) Explain ,rtt*'Uutit iyies ofrwers witlr practical examples'

(b) 
.i.he bell ,,*t t"u*i'.f a HartrJl governer has vertical arm (ball arm) of 120 mm length

a'cr horizonrar arm (Sreeve ur,nioriiocl mrn.re'gth. The maximum ce.trifugar force acting

o. ball arnr is 1500 N. Design the lever with completely along. with^the fulcrum pin tbr

mounting the lever.. The allowabi* ,rr..r., are ?0 lf.pu ln teniion' 40 MPa in shear and

bearing Pressure i9 l0 MPa'

I3l -

t7l

l3l
I8I

OR

Que:5 AttemPt the followings'

A;- B;i.fli explain general procedure jbr leye11:0fl..
r:::J.;r,t-il1n". ;;il,,"ri;^h.;i; p.unr .ngi"n.. the maximum toad required on the valve

-^  l i^a ie ?(A * . t t  nwav f rom

Iroffi;K:"ii:';*d,u;"Jri.1r,o."uno u pin whose.centre fine is 250 mm awav from
-  ^ -  : - ^ I . . r ^ J  ^ - - l a  ^ f  l A n o

iiJlllri;irl. ii."i;o uir. ortrre rocker aie equar and make an incruded angle of t60".
'  t n  l  t n ^  ^ . ^ J  r L ^  L ^ ^ - i ^ n

ill'"i'ln."i;d"; *itn ,r'* iurcrum ir'h'.1?Tir'^:::::j'"1:*?,,::: the bearing

ili"rrXl. r;"z V';C't"o*',L. !-ellbs:s&Lu.sslgglg!.gs!s!.-

Que:6
(a)
(b)

(ci

(d)

I3l
I8l

t',f,TF,li'y,lli;T,.*,ding to'h:ii:l'r::::"or:*il',H::l:*l:';". condit l3l
wlrat do you unor'r:Lli; ;; r column fr strut? Explain the various end conditions of a [31

column or strut'
A crose coired helicar compression.spring of r2 active coirs has a spring stitf'ess of k. rt is r3l

cur into rwo springl ;;;i;ig 5 a.cl I t''in'' Determine the spring stitlnesses of resulting

ffi;,Tr. eccentric riveted joint? t-oJill':'r?1|30 aoonted 
"'1;':T:;It 

a joint? I3l


