
ffiffiffiffi ff,'
I-T_l ";*$s9r I r :.

17AU53

do
i()
La
d
E
ad
()
d
C)
L

ER

yf
d9

=\-*ll
Cq

.II

.= c.l
cd \f,

ETotr€g
tr'tro'
EE

BS
bU

-FcdO
o€aoc
.8(g
ilL

=Xts3
!d
5B
5sqd

=(Ba9tr6:
oj
do!'49ti
ee
EE
!o
e=
>' 9i
hoec@
o=
EE
XiDVL()--^o<
-i c..i

o
oz
d
!
or

.*sn,,: 3
Fifth Semester B.E. Degree Exary;tnh,,tio n, Jan./F eb. 2023

{ r$.^

Design of Machine*Elements - I
nn. -* t:{tst

* tM '"\
Time:3 hrs. r,rl5 ,u $,*:l*.)iax. Marks: 100

*d--

Note: Answer any FIVE futl quistiolaq.tffposing ONE full q"ffi1*firm each module.; --'. #*. ru *Module-L @
a. Define the following mechani.ulprop"rti.* . u" -

(i) StifEress (ii) Ductilitg r (iii) Toughness (iv)ffisilimce (v) Creep (10 Marks)
b. A hydraulic press exq&i_qfuthtal load of 3.5 MU. Tt b load ie carried by two steel rods,

supporting the upper ti'pffi"f the press. If the safe"$tress is ES MPa and E = 210 kN/mm2.
Find: (i) Diameter&ff.fi"b rods (ii) Extensioqin @ch rod in a hngth of 2.5 m (10 Marks)

d^tt'& '.' ;" o; t'imu

consigti{gibf bending moment 1g&,}r{*en and a torsional-rl$#rent 30 kN-m. Determine the
d'ar wof the shaft using maximUm shear stress $ebif. Take factor of safety 2 and

E = 210 GPa, Poison's ratio = q:?5.' e, i + ... i (10 Marks)

":" ' \
. .*.i* Module-2 $*: i, t r'

3 a. With neat sketch, "*ptufuhd*r*roffiffiffiotress cons€,ntratipn, ' (10 Marks)
b. Find the maximum'sqpsd"induced in thq &JffWing cases ffirg Jtr".* concentration into

account- t.. "" t *** 
^t 

-'

r;.5@&

'. lir' OM
#.2 a. Explain: (iffi$imum principal stress ttreory (ii) Maximum *ear stress theory (10 Marks)

b. A cylinffifflMShaft made of steel of yield strength 700 MP,r is subjected to static loads

It!!: 'it;ti'

Fig.Q3S) (10 Marks)

.t$jei;{oR

Write Notch Sensi[h*i& (10 Marks)4a.
b. Determindttrh+ithickness of a 120 rffrn wide uniform plate for sd,e continuous operation if the

plate is to bE subjected to.*a tinsile load that has a maximrrm value of ZSO tN and aplarc N to oe suDJecrco tcr.(l Ienslle loao rnar nas a maxlmum varue oL
minimum value of 100 l*IW,IHb properties of the plate materiel &re &s follows:
Endurance limit stress @4:5 MPa
Yield point stress = 30$ MPa
Factor of safety *ifi* (lo Marks)

{.:*':.t Module-3
Design a.Jcnuokle joint to transmit 150 kN."The design stressw maybe taken as 70 MPa in
tension*.6k[ylPa in shear and 150 MPa in compression. (20 Marks)
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6a.

b.

7a.

b.

8a.

b.

9a.

. .. ^.\tu, uw

Define the follovring terms ,r*a irldrffi-lo-it t.: -fu
(i) Pitch i (ii) Ba-q.$;g[tch (iii) Diagon4'pd,$
(iu; tvturgin ' (r) p#kiog (10 Marks)

irina tu"-rmciency of singltigifueted lap joint of 6 mm plates wittr 20 mm diameter rivets

having apitch of 50 mmr 1;l ,.+ry (l0Marks)rr4Yur6 a yr!v, *'"" ,.":,;. .d. 
".*dir.r" "] E

,,. ,.1*J oR 
-,,. 

*
A welded;oint as,d*b., r in Fig.QS(a) is subjectedio an eccentric load of 2 kN. Find the size

ofweld, ifttre lffiirium shear stress in the * s 25 MPa'
-',.3i &"' /

.d, S v,{,
{- " d 71.t"il=--

_;::^**- tw.s-

,oE:* Iee,"as(r) ii'*\ * (10 Marks)

With neat sketUfe], explain the ,tfnry o{welded joints' (10 Marks)

.{i i

b.,
i5&.MPa and the leve.pge:miio is 8. 10i (10 Marks)

.s etctr and label ffi thread and define iH the terms used in screw threads. (l0Marks)

&;J" .,,

A lever id-uh"a safety valv&"$ffi a diameter of 100 mm and the blow off pressure is

1.6 Nl$uiiz. The fulcrum of ,tEv"r is screwqd irdo the cast iron body of the cover. Find the

diarnbter of the threaded'pffof the fulcruqe.If,the permissible tensile stress is limited to

$.,^ S - ,osr:r""'fu6P

A screw ie#k &o lift a load of .$O*N through a height of 400 mm. The elastic strength of
screw *utt.iAlni" tension and cqmixession is 200 MPa and in shear 120 MPa. The material

E' #"
for nut is pho'sphor bronze .fqr tvnich the elastic limit may be taken as 100 MPa in tension,

90 MPa inconryression,.ati&^MPa in shear. The bearing pressure between the nut and the

screw is not to sxseed t'**tVihm'?. Design the screw jack. Take factor of safety i= 2.

'' (20 Marks)
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OR S ,,-J
A shaft made of ruild steel is required to transmit l.pq k$ii at 300 rpm. The supported length

of the shaft is 3m. It carries two pulleys each *iffi"g 1500 N supported^at a distance of

I m from the eards respectively. Take tle safe 
_%gffbf 

rtr.ss r : 60 N/ffirf. Determine the
L (10 Marks)diameter of thq shaft. $.;,.. 

*,.ft

n*pf *o the typs of shafts and write th" f,#tui:s 
required for shaft ry,ffiffiBt 

(10 Marks)

';"fu-t "*d


