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Dcrii e tltc' crPt:ession lirr. llnd inc slrear slress in a beant

LrrLril I ilutation5.

Erplairr ubout .l il'lr|crrt t\ l)(S ul st[es:cs encl strains.
-l lle tcrnperltttt'c ol lt slcel rirtg is rrriseJ Ihrouglr 1500C irr olilcr ro lit it or] ir ut,odcrr
rvheel of 1.2 m diarrreter. Irind the original diameter olthe steel rirrg ancl also the stresses
det'eloped 

_ ir-r tl're^ ring. rt,hcr't it cools back to norrral IerrperatLre. Assuprc
E.:2 x 10j Ninrnrl and u.: l2 , IU ","(-'. 17.8]

A bar of lengtlt '/' is sLrpported at ,.\ and B rvhiclr are at ciistances './ ll'onr the encls as
:llorrtt irr Ii!.trrc l. l:irrJ tltc distuncc ':r' sLrclr thrI rrrarirrrur]t nlunrenl rs lcrsr I sinu thc
lb()\ c rLsttlt> tltrtl tlrc nru:I ccunurrri;.rl lerrsth .ll' r'ailrvar slcr'1ter il tlrc rrils rre I 6 rn
alrart. l t5l

l.a)
tr)

2.

liigure: I ,

3 a) Ilriefll cxplain I)oint olcrlnlra tlcrurc.
b) Derive relatiort betrieen S F.- B.NI lnd rate of loaclrng at a section of n bearn. | 7=81

irt tlr. li,r'rn ,7 / 
1.7 1 7rr iilr't,t

il,ii

5. State of stress at a point in a rnaierial rs as slionn irr tite figLrre 2. Dctenliltc a) principal
stresses b) marinrLtnr she'ar stress c) plane of inaxinrr-rrn shear stress and cl)the resultant
stress on tl"re plane ol rnatinturtr shear stress. [l -i ]

Figure:2
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6.

1.

Acircularlogot.tirtlberhascjiarleterD.Firrdthedirllerrsionsol.thestrotlgesirectangular
section oue calr cut fi-tlrlr this [1 5l

A hollorr shaft, l-ravilrg all interual cliameter 40% of its"erterttal tliirrletcr' trln5llrits il

power o1-500 KW'a,lf dO R.P.t\{. O"t.,''int-ihe e'rternai clian-reter of the shali i1'the shear

stress is ,ot ro .-;;.i oo i/,rn,t .r,l ;1-,. trvist irr a le,glh ol 3 ,.r shoLrld trot erceed

l.5clegrees.i\ssrtnlei\,larirllr-ttl-tro,qu.,i,'.q.,.1t.,].25tirlestheN4etrtltorqLreatlcl
\'locii-rlLts ornigittiii'' tl"'ol uJ''"';i''-" 

" - ' []51

A titiu $lincler 75 tnr:Il intertral dianreter'250 rnmlong rvith rvalls 2'5 rnrn thicli is

subjectecl to,,,, intl,-,.,.1 pr.rrrr* 9f..;. 
frlil,,,'. Eetermine ihe cha'ree in interual cliatretet

and the change in,lc'ngthlfin additio-nto the internal'pressure' tlle c'v]inder is srrblected
: 

N.r. trncl tt-,. n.,ug,.,itui.'o,'.'J,.,'r,ur.rof the pri,cipal stresses set Lrp irr

to a torclLte oi 200 uus 'lrtrt rrorrrrv vr Lr'l- r- 
[i 5]

ttr.-.,'ti,-rr.t.r" i: = 200 GN''rll' r'= 0 3'
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