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Fifth Semester B.E. Degree Examination, june/July 2023
Design of Machine Ele ents - I ,
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Max. Marks: 100
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Draw the stress-strain diagram
A circular rod of 60mm di
Fig Ql(b). Determine the

':=:.,- t

. ,:,,-*.,,1:,. OR" ;',
Explain the following theories of{6ilure.2a.

b.

i) Maximum Normal stress.thdory ii) Maximum'lshear stress theory. (08 Marks)

:1,l.,ry.

A rod of circular sectiorf=f,gr.*o sustain Torsionai'rn< ent of 300kN-m and Bending moment

of200kN-mselectine steelwithvield*srcss35lNlrrt# andassrimins factorof safety3of 200k]rt-m selecting G45 steel with yield,ltress 353N hn# and gssiiming factor of safety 3

determine diameter ofitffi, based on follow,iip.theories of faihire "
determine diameter o$rotl,

i) Maximum norfmal stress theory -;

on follow.iri
)ory ,* ,,1

bo*flffi o

(12 Marks)
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(12 Marks).1.sP Fig Q3(b)

OR
Derive an expres$io.n for Soderberg equation. (08 Marks)

A weight of t$.i$hropped from a height of 50mm at the free and of a cantilever beam of
effective lengffiO0mm. Determine the cross section of the cantilever beam of square cross

section. If tho allowable stress in the mater.ial of the beam is limited to 80MPa. (12 Marks)
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(20 Marks)

(10 Marks)

(10 Marks)

7a.
b.

8a.
b.

,qdouhJe'i'+et-edrap jointist;be*fi+Txi,.Hry#f,:r#lii#;,:il::;,,,fi t:Tension, crushing and shear arel$0N/m
llvgLg\lJ(,lrL. .,#'i .:r*r5$ir" \rv 4'^E^-el

ths .l.- '& ,,r
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Sketch and explain difh&,ht types of weldql&dt'ints. { (10 Marks)
n2, determineA welded connection,:::as shown in Fig Q.rc.)= Tf the allowablg.,dtress is 100N/mr
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9 a. A flat circular plate used to close the flanged end of a pressure vessel of internal diameter

300mm. The vessel cei1riei a fluid at a pressure of 0.7N/mm'' A copper asbestos gasket is

used to make the joi4$ Ieak proof Twelve bolts are used to faster the cover plate onto the

pressure. Vessel{iria tne size of bolts so that the stress in the bolts is not to exceed

l00N/mm' (lo Marks)
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Module-3 ,.*:::..ffi
Design a socket and spigot typ" 

"ottffiET6-sustaiffin 
llkfal load of 100kN. The material

selected for the joint has the following design stresffil 100N/*-' , oc : 150N/mm2 and

r : 60N/mm2. i *"" (12 Marks)

Prove that square key is equally strong in shegry6,"fi&ompression. (08 Marks)

;'Mt- ,..#
A horizontal piece of commercial s,@fti ! 

'is supported by two bg-a.ing 1.5m apart. A keyed

gear 20" involutes and 175mm insid&ter is located 400mm't0 th. l.q of the right bearing

ind is driven by a gear directly. bqSind it. A 600mm diagr i€.f'?ulley is keyed to the shaft

600mm to the iigfriof tfre feft#pJring ana drives a pudry*itt u horizonial belt directly
behind it. The tension ratiAo$&ett is : to 2, with the slapk side on top. The drive transmits



b. A bracket is fixed to the wall by means of four
Calculate the size of the bolts if the load is lOk
material is 40MPa.

,.n, $&d
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as shown in Fig Q9(b).
shear stress in the bolt

P = 
lol(il

10 a. Derive an e;prffin for torque requireffiise a load in power screws. (10 Marks)

b. A machin6ffi weighing 20kN is raised bf double start square threaded screw at the rate of

esSd 'r6ir'
9i{: T

, .nfu -*'

0.84rr/p*m.*the coefficient of fri
The outsi8e diameter of the sqr(
diarffif of the cellar at the er&
The p,ttsiW diameter of the sqrryqs 44mm and pitffi 7mm. The outside and inside

diarffitCt of the cellar at the erM-tne screw are 58ffihnd 32mm respectively. Calculate

the power required to driv.e s{f,eYlf the allowabp;he# stress rn thefuw is 30Mpa, is the

screw strong enough to ffiHkin the load. & ,' * ; (10 Marks)

,":d* * *,

6qP 
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trffi Fie Q9(b) sJ;* (10 Marks)

for screw and collar is 0.12 and 0.14 respectively.
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