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AMINATIONS, MAVAUNE 2010,
FOURTH SEMESTER

MECHANICAL

NG

SERING
ME 45— STRENGTH OF MATERIALS
(Camman o Antomahie Enginccring)
WEGULATIONS 209
Tume ¢ Three hours Maximue 100 marks
Amswer ALL questions.
PART A (102 = 20 marks)

LA hole s o he punched in o mild stcel plate of 10w
thickness with the help of a hardoned punch. Tho
allowable crashing atxength of the puneh i< 4 times the

Bearing strch of the plate. Find the diameter of the

seuallest hole that e b punched i the plate

Souns's mowlus of elistiony and Poisson’s sati of &
5 0 MPa and 030 respectively
Determine the modulus of vigidiy of the matertal

material are |

5 Define the term ‘paint of contraflexure’ with reapert 1
beams
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Difine the term et modulus

A il core of 100 s is bured theonghout the lengeh of

00 o diametes solud ciredar st Vor the masimum

chear strese, find the percentage of tuue <anrving

capaeity o

A closed conl el
il extending by mon. Fand he siffees of the spring,

A1 wpring absorhs 51 N mm of enorsy

A sl sapponted b with widh 5 and depth 4
corrn 4 ventral lod Wl wndergoes deflecton o at
ol what
ol e the efletion a1 the concre in torms of chaned

he contre. 1T the width and deh are tnterctas

[r—

Calewate 1
aluzn fone end fixed an

aale compressive Ton am a hollos east i
the other g of 150 mm
excormal dameter, 100 s o

soal dissmeter and 10

Jemath, Use Eulors ormsul 5 of B and

¥ =05 GNim

Corcamferentinl aeal longtudinal stratns o boter wnder
st pressare sre £ and ¢, sespeetively. Denermane the

Cluamge 0 valume of the botler per st volume

Sketeh the Mobr's arcle for n o dimensianal svess feld
subjested 1

) pure unioal ceusion.
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PART B (5 16 - 80 macke)

A Bt bar of aluminsm alloy 25 i wide and §
bick s placrd betcon o sl bavs ach 25 o el
[ i A

s« 25 s, The e bars are fistened togethr
atheir ends hen  the  cemperran
15 . Fand the stres i o of the matersals hen e
emperatars o e whole swsernbly s 1035

IF 2t the new temperature » compressise o of 50
KN i applied to the compostte bar shat e e fonal
stresses n sl and alloy?  Take
£ = 200 Giime G, = 12 < 105

EFRTERTaY

or

Tuo elastic hars, whiswe proportions
figure, e (o absarb the same amount of oncras
dclivered by axial forces ot che frea end. Neglecting
e s comcentrations, compae the stresses
s o et The eros sctional asea of U 4t har
b2 A e Chat of Ohe right bar s A aod 23 s Showen
i 1)

!"‘“ ) i
L1t




[image: image4.jpg]D the sl force and bending momeat
grams for 1 b b

i iz

o wouden planks 150 mm < 50 mm each are
comested o forzs 4 T section o a b, 1( momeit
54 Kb s app e nround the borizanta! noutsal

v, inducong tension belaw the newtral axi, fid

" the extreme Sbies of the cross
Srtion, Ao caleulate the total tensile force on e

A compounil shafl 1= made by vigdly secuing o
Seove af phosphor brouze on a slal steel shalt
1 s duameter. 1 the massmun <heas stresses
b sttained in fhe o materials of the bhalls ar
o VN snd €1 M for oz and siec]
esprctives, deterine

B ouer dinmerer of the slevxe
G tosae sramsatid by the compuod shift

() power trosmited by the
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) angle of owise of che shaft per meer gl
Show the shear seross and stram variation o
the shaft crms section. Take C sieed -

OGN, Cos =40 Gt
o

A close corled heleal spring i made of 2 s wire
having n curns and the mean el rudis B i § s
e wise dmeter. Show chat the =ffess of el
A |

when the mudulus o sigidity C of the spraug wiee is
52000 N, IF the abovs sprsg 3= 1o spport @
o f 12 kN wch 120 mm compression ami the

masiman shear stress 250 Nimme, caleulate
G mean vadius of e eonl
G wamber of turis

G weight of the sprig Aseme donsiy of
marenal as 76.5 kN’

Dotermine by Macaules's mechad the deflection at €

and b n the heom
s

o i i 3. 5 = 200+ 107 kN and 1 =

7? A }
s ke i
g
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15 o Tamg ot rom ki s & cireular ety
50 mm diameter. On end of the column
e o rertion and_pusition_2nd_Ahe
B e Tk, fclor of sty an 3. Culelate
<ol I, W

(o Bomkme forula take yidd v
. s » 111600 B gnomed ends,

G Talors formola, Take, Fo - 120

A ter shell ¢ fo b smade of 15 mm Uhick 9
v temsile stross of 120 M e
B ot the longitudinal and cremfventiad
e i amd 0% respuctiely, detarmbne

{0 Vinsimam permissible dumeter of the shell for
el pressure o 2 XA

(1 Permissible intonsisy_af intormal pressus
ks e bl diameter 1= 1.3 0

or

o element i stressut material s e st
i wnd compressive. sress of 350 NI
e o it prrpendicslar planes and rab
g o aan af 100 MNim on these plaues. ¥ini
T weesees and povieion of the. princzs!
e, Find ab i shearn s





