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Joeo X 1,05“()5 105
= 0285 3 F WD
For FPart CD |
R —3) 8
- - ‘ !
ep - Joxiooo N S
Nelo L
LC o - 1200 ™mm
C A . loxloooK 1260 y s
Qlcp = T »:;—9-/ 0" =1 14285

o000 A 1 05X10°
g OOO,'LI 7 Iy

. "rth Glquﬂapo')) Of bar ;6»Q = SL/\B 3 5’;)(_ * (;1
) en

Qn. = 70 DNY oy

A memben II\BCD IS subjected to point load F, P, F AP
az Shouw n ﬁc]uye, o

1

Calculate. tHhe force, =3 Tleccegarj, S =0k
for QQwh briwmm j_ P = 45kN, — 12 So ™
o 6251rm‘ N
% = 450 EN awnd R{ [30kN. P N P) P P,
: 9llﬂcm<~ =4
Deterrune total elomjahon M -
Loy, E = 2:10410° N|mm* SeEe——

Geven,
fart AB, Area A -

Part BC, frea Ro =

s m’ licmjlh Ly = [20em= [Rooym

2500 mm* [_(-.,“]“, ‘Ll = 60cm = 600 m

Posrt CPy Area. Ny = 1250mm*, Lengtt {3 = 90e¢m =900m™
‘S P=tus kv, P, = 4 LWSo¥N , Py =- [30EN

P, T —-365 kN




oe (S'f - ““5 | & ([\
- D . } ‘

=™ l 2200 . I” x 230 .

1000 N2 ¥t 10006k Y1106
De9 5 [ | -”'““K(I()(;(M /xI().’,) t 370 (76'/0/ 7 'lilfifj-]

LSOO XK2 I KITFr 10000 T 2107
\~\ , 22,9 { /N

Q. The bar slowin 1) -[-que 1S 5ub]ec{ed to o tensile

load. of lé6okn. I Haeo strese m e wddle porhon g

limuted, to 150 Nlmm2. Deter nune tre. dia, me for of vuddle

bortion < Fimd also Hhe length of tee nuddle porbon if
Hre, total dv'nqaﬁ‘on of e bar is fo be 02 T e
Take € =21 %10% Njwm>,

‘F—Tﬁ | S
et Gem Tl T 0
3 - P " ? ,
I’:!\{ n ”—-»—-SL'——-J‘ | el kb

o | O fer—- b0 cm - |
Ionq”udha‘. Sﬁ“c;un M md,ci% borHO’{;; Cwm SN

- 6 . Use - :
6‘%"‘3 € '_;L,Q_m“os - O-?lmosfmm

Elmxc]ah'on 11 first porton,

A E Mx8en 2/1x10%
> 000039 L _@
Elonq(lj‘fﬂﬂ I Lot ’mr‘/?'cm ' Ql
0 Ly

L = P L _ legxicfx Xy
|

L o]

= 0000 sy L —Lﬂ
-,;) ’CLL ("O‘Y\(]Ol,l'nﬂ' 61 -9

(oa 0008y x-;,)l ¥ o T

2 L = 000349 _
it .0 s 00 5
000 '?5 § e =

“0e2

.." LQ'an/\ Of‘ qwdd!c ,D()rh‘on_;
4oo — 4 +15¢ = PEEBERE 3958

= 239:53¢m



e ¢

4 E'bm]

: Str

= [
L

<
»

48( § ’(mc”‘ LI. = .'}zf]\rf‘)‘?( X 0]k o

il

QOeOOD)F a0

°f ¢ = Pl

A X {
0000 - 1608 B0maxy
NXd?x 24410°
s d .) h' (.' (1 )( ‘.r}J (‘) Q'n ’/) K (/

V0029 K3 14x 2 1xr0°

: d t\fl YD ey =) e 99. mar)

¢

<« Lengtt, of wuddle portion = 3295.4 4,

Diameter of vieldle portiorn = 11192 mmom

QH. '[\ 5{*9@,[, Y‘ocl. o-f 2cem diﬂme{'eﬁ Is emcfosai cevdrally
m a hollow copper  Jube of exdernal dioomefer 5em
ourd. mbernal diometer & em o The compocite s i
Hoznn 5ub7ecf'ed to an cwdol  puld of L300 on
He lenghh of each bar 5 15 cm « Fingd,

a . The shecc 1 tHie rod .
b, Loaol, carriecl by caclh bour,

»
o |4
i

s = 2:0%10% Nfmmt j Ec = 1:1510% N oy 2
Guven, D Bem = 30 mm

[ —

- 7. )

A5 - "'Cl”’(-"»o = J06 56 mm?
External diamefer of copber = Hem © 50mm
l*nfemaL dja,mc"vr nf (:r»[,/acr /{cm ° /10~mm

“. Area, of copper, Ae © /‘\( (R500~1600) = %900?705-36
mpm*




Sh‘f&SCS in 'hLL\( CU\IL r('d/'

G5 = Stress i oteel

§ ‘l i\ t." l‘ '\((_1‘
% * Load. (m"‘nu{. l A
6c = Stress M ‘-‘.,H,' n
'Z‘ E I(\(\(l "(1",“(‘{" ‘\\] (.('"\"1" '-('d‘

Stragn im steel = Strain m copper

& . 6
‘t‘5 tS

é 6'\ - ol I\’O 6,C

I+l x10°
65 = 1909 Ge _@

Total  Load = Load on steek t Load on Co{)}

er

P 1 As + QA
45000 = |.
l 909X?06'86x6’c t 706.86¢
C
45000 TH>6~88(S',‘:E-909 +:]
45000 - 205625 G
6. = L5000

65 = ,'9096' -y
‘ ¢ = 14909x9).00 . ~
. o TEIE = 3 N
++ Load by stedd bar = Bs ks = ‘41930 70684 = 295
¢ = lla ..95‘-5y
Load, b\j sleel bap - e KA, y

L: . | —

——
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Qn. f\ stee) bar S00™mm ’(‘mq and. 75 mm diameter is b é

IQ\

’Tl.SldL alurtmium hube wuthh @0 mm 'ﬂd’de d‘Q"”d“" OJ\({,IOOM

outside diameter. The tube s ‘nm]er O+«2mm Hwn tae

bcu‘.l\ aria compressive |oad of HoO kN 15 apblied H"’f’uqla

rigidk  cover plate filled, al etndy « Colculate fle Stresses

v bar and hube . Tadwe s

7()()”(\//17)")‘ (ll/“lf (mf 751(”’\//'”*!
Lerujfh- C'} Steed

I
Ls = 500 mmn
Lgm]“\ of alwninwon hibe fay = oo+ 002 - 500 % m

Area, of tbe, Aqy - ‘7(‘ (100" - go') = 289744
Area. (’:{ bal‘, As = /\\l (7 5y LGUlT. 86 mm?
Es = 200 kN[mm? |, Eot = 5 EN [y

Let AL decreages in lengih, cbéeﬁmﬁ@g aliusuig wim
Al = R

A E,
0.9 = h x5002
282741 % F50°
‘ < - 22947
p = 02 XS K - il N
' Eoh - 34.79 EN

Stresc 1m tube, = 6,

Let
Shesg 37) bUU" = 6‘5

= S‘T\OLI*’Y) ;n fube

Ca .= 7..'6?6'_[,

Qc'mmmru:i load. 2 41529 =645 A,
L16.22 = 5.

L ""'?RHGL b Gal x 2827 ¢4y
Gal. = Yis a al X 7

mws = - 0:0283 KN/mm®
S B = 267X 040283 = 0:075% kN/'n)ml —_




~
M A steel bar utuch Lmm Ionq, 30mm wide and 200mm
IS \S(ll)]t’(_'{vd, to con awal pull of 30kN 17 Hy

Huck and

direction of s lengllo Fnd - volumelyie sfram oud firal
2 , Vv o y . G R

Volumie  of glvn\ k)mﬂ ¢ Ta}f(, ,[ = 2710 /“-//'ﬂ)'ﬂ)’ a)’d iJ-’O'S.

~
)

L(‘v:(}“\. ( . [H)()() NI
Width J.) = 30 M
Tiek , & < 20 mm : - i
l,_ L?(IL{. ': = ':'-))O {:-‘N - 30 K ,OQI\/ y - - 1/- ._ A_." ‘ v”“,.
E = 2%10° NJmym2 ey T iy
M- 03
. Ol‘iqinqj_, volume, = LAbxt = 4000« 30x20 = 2400000 ™
Siress = ,_LOCLC(_ - 3ex 10°?
f 6) A‘r\e& ped —m == 50 N!mml.

blong > 8L - &

£ E

54 _ 50

Mooo 2410%

N

« K ‘2:
Volumeric stroun,
g, = (1-2408L
= (t - 2x0:3) 1
Yooo
- O4-x | = . _
Foovo - 01020

Ev = s D 0000l = SV

4 2400000

S\f = 240000080 000 = 2450 mm

Sv= Final velume - Oru‘gn'n,al volume
Ofl'Qv'VLaL volwve +§v

F.‘Y\»‘LL W’tLM: =
= 2 Yoooov + 24O
3

= 2400240 MM
—,



Pl

Qn A steel bar 300 mm long, Som™ wiafh and 4oy 2
Huek s subjected to a puh of 360EN In Hae, o

direction of 11s )emjﬂ\ . Determing Ummcje tn volume ,

Take E = 2x10° Nlvow ouad M =095, W
th’luj’“\ » ‘(‘. - \'{()()'u)n)
Qudthy , | Ho mm
Huck. , T4 omm
loadl , P = 300kN

E = 2%ipS
M= pioc
0"‘"3;‘1“L Volume = 300 xSoxYoe - 60 0000 mm”
“f el = _PL X405 -
S sl ?\P\e' 300 X407% 306~ . 90b - 0925

. . 2000 x ) x & Hohe =

Volumehric  Straun
Ev = (e ->40) 84
L
- (I - 2x01p5) 0225
300
= O:Sx0+32¢ o
= ¢ .
300 OOC)?%E

v - 6.000 3%¢

V4

SV < O'00027<¢ ¥ §

OOCooe
2 2S TN 2

A —————

1

Que A metallic bor 3000mm x 100 MM X Lhomm s Subjecfod

o jvrce of 5 kN{( 'lr’ng”c) y 6 kN (l"QV\&n"c) Qung, l,kr\/(fpm,'/c)
a!,om] Xy bz direetion re c]vcch'wbj » Debenune change
i volume 0F the block . Take € = 2x10% Nlomm® and M=025,

$86
nm*




3@‘""«”' LC'nz]Hw. { =83ppmm
Nl(ﬂ”‘i, b = |00 ™M v _,,,

\
' . - . . penang .4'l'qi -
Huct , ¢ = Howmm | | 7\
SN

p) . ) . " E— :- ‘ ; > SKI"(’
e s Sin = SxiotN E | (772
Ny = 6N = 6a10'N

‘ 2,00 70 :
= 4H kN =14 x10°N Y RN
£

N . v 6l
2 x10° Nlmm* , I = 0:25

Otress along X - direction,

GI- - 5 X ’Ox - y 2
o xioo | 25N/mm

Stress o,Lom] d = direction,

2
6\‘ = GX lo = [ 2
xf S00X100 B N/mm

otress CLLOTL9 Z—cﬂr’ed‘foﬂ,
6, - Lxio3
d00x40

Under triosual o (}.d.l)’\,? corndifion y
Volume tric stram s

= 033 N|mm*

5 6
D v = O<5x 1755 1960000

2R O

o - ' <
= 284 mm?

Qw . A metallic ')Ioc. L sp o X))o mm X 50 mm h cSub]ect‘td,
,‘t‘D_ fur‘ce Oj' 4oo kN (i'cnule), Ly N N( Cmrt})r‘ess;vt) K QMN(TU\SJ{,
olong X,y omd  Z dirge Hon n-:sbcch'vcly ¢ Find change m
Volume o Todee  E: 2 %10% Nfmmt, J = pups, |



 Ler

Lengtt, L =250 mm™
Hl‘d“-‘\) b = 100 MM
TL\J‘CL g 'r‘ = 50 mwm

Pe = 400 kN - Yooxio*N
Pg =L MN -4 ket N
P, -

2 2 MN = ,').,x;()(‘r\l
E = 2 x10% N[mn ; M =D+95,

Stress o.lomi »o-civection

3
& - Hooxi0” _ 30 NJmm*
. 100 xS0
Stress alo nq Y- tcection ,
6, = — 4xioé _ :
e = — I LY
j 150?(100 éOI\//’T)jm
Stress along z-direchon,
6}_ = l?(loé N ’
2so0oxsoc 60 N [rmmy-

\/E)lque,J,ﬂ‘c Straim  wder Fricoaal, ‘OOtdin

.8 ] I
€y = AL :'(‘ El}'()(g%,ng.(;gz)

j[* 2 3‘!2 X LS QXlags sy

l O m 7)’)

v
3 Ly
D VvV =

A rod 15 2m ’OW? ol 49”‘4’“"“’“"“" of IO'C.Fh«d
Hre exbardion, oj' rod whery, e Feswperahay s
r*ouse,d, to Bo'c: If Hus expansion ¢ Prevented, . Find.
the strece induced. v, i, material of rod « Take,
E=-lx10° MN[m2 ang « = O+0000)2 per CIL?”FC.C




£

: Ley\,gff’\’ﬁ = 2 T7)

T o T T2 70"
. o . +€ ()

T = 80 I

€ = 1x105 MN [m’

® - 0'(‘>('>om)./oc

”\.(*p;‘.\ul. \‘.')({)(ll\.il‘OH, J“ - D(TJ » OO()OOOIZX 70 x 2
/-‘ - -
T 000162 @)

= 169 mm.

¢ ¢

vt

Thermal Strece , QHq S X TE

O«000012x Fox1x105
- 84 MM N|m2
Qu. A steel rod of 2em dlio% ooud. 5m '0“‘3 1S

Connected, o o of prips
ot "fe,wqjerahufe of 95¢¢

ad, Hae Pod. 1s Mamtouned
»Deterntine Hae, e,
pull exerted when the ket peratuan, fall to 30°¢ zf
0. the ends donot yreld,
b. Hwe ends yl'dot by 0 ¢,

Take G 3 ?_xlosMN\/m'J-,o(*—llxlo’l’/'c.

Guves, L= 6m-=5 00 0 M)

djaW\I'.h’f‘: UL “Aem c 20mm

Strece augd

area - /}I 302 : 298K mm*
T7=95Cy U= 30'c,.T= T =1y #658°C
€ =2 x10% MN[™> , & =g 5574
pdhan emdt  donot VICM(CO'MP'&“:’ reslsfrl'cfeous ;
6H. ° XTE= 12x107¢x65x2 X10'" = I56x10 N [
6 = 156 Nor

Q.



N N S —
l)uu, M \"‘Od.,
156 x L2858 A

VR . ‘
R~ 1102699 N

b. '\Jl\(‘l1 €t l‘L{A \\! “»01{‘ l)\l O+l ). (’-’UY IIOUJI f‘l’,?ll(!”ly

'/\ - 02 cm = <2 mMmm
6, H, = @ T "A)I
L
G, = O')_;(po"I’A 65X5000 — l-')_) X2Lx10°
Soo00
GH, = 108 Nfwm>

pull m rod , 2
R - &, X 1
R = 108x 2257 = 763407 N

. Somm
Qu. A stecd bar of olieome ferVaud len?ﬂ, 2mM g
Subjechui to PUJL Oj' 10 EN -+ Preemeers Deternume fie
bptol <frect  whaen temperalwe rise iy 2p%¢, Thke.
£ -2 %x10" I\//'TY)7— y = |2x IO'(:/-C . sl e l‘_\ofl'q Singy are
fiued
j)ia'me.’ccr; o =30mm , area,
Jonglh = 2m = 2000mm

L
A= (30) - 2 25 A mm’

a T ) X} 1. )
‘OQ_CL y (): ,0!/'\’ a '()K’() N y ( 2 XI0 f\f/'n) )\’O\,\‘,/"T)U)L

K = (2%107 6 omd T 2 20°C,




LATEL
£

A

%

/£ iress due to appied tead,

P = o
6a = A 9)sn

= (Y147 Nlmom?
Stress due fo temperadure rise |
6y, - XTC
S 12x 10 X 20 x2x10° T UENjmm?
Total Stresc v 6 = 64 +6m
i o 4 elyy 43 = - 33853 Nfmn?
L 6 = 33:853 r\//fma

£
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UNIT- 2 Shear Forcc ah,d Bendu«,? V!omev{t

Supbort and caleulation of support ;
s S;mble 6upponrt

o Kellep support

. l-h'mja support
b. Fixed support

Roller Support

I roller sublvor‘f, the verhcle motion l's r'j,g#r,'cfp,j

lwence. there 18 O'ﬂhj one  support reaction .

H .'m]e 5ubb0lf‘t :

lh Hinge support, the vertical  and horizontal
mohonn s hisi*ru‘cbed, , hence Hwere is huo
support reaction.

F'x.ecL support «

lw Fixed, supporf D.u- uee motionn e
restricted and hence tharee supbort
reqction « |
Note - |
e The. lo. Of reac bion :E:g oy 5¢L[>pot‘f 45 Qqunt- .
ho. of wmofion restricted. by that suppont.,

e The wo. of eqtm}?blq for stoh cal CL}m'lilw,‘“M
> fx =0, =F 70, =M=0,

Beam.-

o Beamt 15 the structural sember wilicl s subjected,
o tramsverse shear Joad cluv‘iuq s jund-fotmﬁ’@-

¢ Duwe to trawuwuverse shear lond, bean, are \sub]ecfP.(L
to variable bemdjug wioment and variable £ heas fore.



A
¢ .r0 l&;nmu 'th‘. "fl“u‘. Oi Vcrl"‘!ﬂh(x, ()W‘J. TNA XA V%
Oj" shear fo re mul. L)(‘J\dl‘hq oyt y S5 F D omd B.M.D
are to l“u‘. cll‘mun,.
* SM.D: and BN e I"kUJ ar, importund role I, d,ﬁ;,igvz_ qf
beam and 6"\&;[1‘ bhaged, ol 51‘“‘“{“" ol m"ci':djf«/ aiforig, ,
_Tybes of Beam:

l. Cantileve Beam ¢

A beam  wlioge, ove end 15 f‘leIL andl other esd s
free 15 called contilever ey o
2. Simply supborted Beam?

A beam s supkorted or Y‘eS'ng fwehj on the gsubport
of ite both endi 1 krowy os Stmply supparted. beays,
8. Il Over hanging beant”,

lf 8 the ends portion of o beam Is e xtended,
beyouds Hae  supported, (Simfalj) 1Such

overlfmhqiw} beaw .
L. Fixed Supborts

O\

l‘«\ bear  udwse bollh enol oy, ﬁxc& or bt
s« o, &l ﬁmzd bewm - | ¢
or bult-in lseam

5. Comliruous Preang ¢

A\ bmm wrhue h ]")r'oclutcd nove 'H\m,
support (5 colled, conbimows  begun,

beum ié Cau.u{

! I aall
1s alto called, Cncastyd

|um S.In\{')'\j




oo ¥

T’jbe of load :

e Con cenbroded or Pownd Load,

o Unij’O""“b_f cistribudved, | oad

s Unifm‘?‘nhj \/cu‘yiluj st buled Load
Li' COC\"\*W‘Q’h‘d_ ’))I(W)wnf,.

Concer\h‘uh?d— or Po"v\lf Load

A concontrated. or |ao'\\‘ﬁ {oad , wldely yg Concentrote]
to act at o boint .

| I
* ' loe Hae bont |load,. g—L\

Uhjformhj Distributed. Load,

f-\ LUU:]LU‘""Y‘H i stribuded. 16 ore whu'cly i< sheard. over
a beam ju guch a maner tHhob rade of /C,adj;-:?
oL 15 w/Li]Lorm atnmj Hre 'em]ﬁl.

e The rote of loaoh'mﬂ is expressed at W N[M .

* For solving the mamerical, the bl ONI
udl 16 comwerbod intn pod load,
achvg on codre of UpL.

Owiformly Var’yiwi distribwted  Load

A, Owifo"mlhl vunjiuq digtribwled. lood 15 pin whaely 14
,Seberoj'ml.[.ﬂbr'wd over o kbeam 1y a gael Ml
Jhat e rale of © Voo l«(jﬁn&q variet {rom |oint to
boint alowng Fhe beoum i, Wdyeh logd i< 2ero

of owe ool amd wcrenie b“ﬂ{‘-‘*’"dj to oHaererd .
» s )fjbe» of load is kuown as  triaular fead,




F < oqual tou
¢ Ior &I"ving pumwrical ) Hu’_, »fo‘lnl, IOCld 'ls ]“ to

» - J ' f‘l(";
0§ \“"iqule‘. and, Hu to ol ‘()a(l, e a mwed o

C\(_‘Hll(j ()d H\(’, (’,(., U‘(‘ ’l‘llulu!ll'.

Concentroted. Meomend,
;\ ¢ OHC('I\}?‘C\}\’ O( ’))1(‘”“"\1 ,‘ ¢ ohe U)l/\l’(, L)

to act ab o pornl .

Covi it Jfr‘ﬁ,/_

T:jb% OJL beant Qcco r'ob'm] to no. of Pecchb e

1. Etbically ole, bermunant  bgam o

t& 'H’LQ, \LCHLCLL b en o} K‘eacﬁ’ou) ;l’L beaJM, I-S f‘J/{
Hams ov Q.q/LLLLL Hiaw o oj'— wsq’—uL Stodic
Qqum:)r‘iubvl Hwy, i+ 7s codleg Sﬁxﬁ'c.a,u,] deter minaid
beat . Exm‘ol&, 5:8: B 90\/erhau9fmﬂ beow ’
COV\HVLLLOLLQ bmy\/] )

2 5{71,37‘0:111{1 indeterniat beou

I‘,ﬂ' totol 1. of leacton [ bean) 1S More Heu,
ho. ¢ equilibrivum equation, fluh {11 coll
é’fbdnauﬂ ude torm maid- bean| »

BLO)MPJG; F;WDL l‘)ean] )

ed

Co bt Bean
v




p
~ BHEAR_FORCES _

oSheap fOrCf& af (lluj Cross - .(»(.(’fl(\l) ()f l'h“a'\.‘ "5 (TQ(LQ-L{'O

Q[erm'( Sum of ver Itead, jf“""”‘ ety Ou e LHE 0§

: J Fa oo ’
cross-section  of beam or PHS of Cross-secho, of o

sectron of beaun, 15 Soud.
Ol the upward directo o

LHS of crosc-sechion, of bean or 1yl it g

o Shear force al aly  crogc-
to bosifive. wiom 1t act

Hoe

L
)

Haie  do ool ko“e.C'HoL/) o the RH¢ of becw.7

Behdﬂma f%orneMt

o Bemoum] momeit  acting ob wy Cross- Sechoy o
fouol, tp ulxjebn'c SwWv of couple or Momud ¢ften
O LHS or on ReH§. of He crosc- section of tHe
moruber,

y Be}f\djw] moment of oy erosc- sechion of Hig

member is salol  fo be positive (e, i e actig

e clodk - wise divechion iy thes foft of
Section of fhe vember ob when i 4 Qm‘r'nj T2

ombiclo ckwise o1y flae, l‘igt\)» lhouds of the crpss -
Section of fi, mMember,

7! N /
o i 3

crogg

[ 7 BaM. T +ve T B = - e B



Shear force

cm\ﬂﬁver beam uu"“« Q. f’.)oib\i' /oa;() O.t H"f’ fTe'e' U’ld.;

' ."‘;ul')'/t’,l"h'd to load

[}
Corunider a beam o} |f’-lu‘|h 0
'(A)‘af ‘jl\‘.t‘. el\d..
Now /

Lot coruider sechion Xy of
a distance of X from the B. |

BA= [x-0, x=4]
Shear foree ok X-x |
. 8P =@ %
Be.mdtlmg Moment e X-X |
BMu = -l di

At =0,

5F = )
BbM = 0

At « =4,
SF -
HM™M = —C-Oﬂa,

Counglusion,
For pomt load. ;

@ S\I\PMO nee, CLIO nounne 1‘3 CO\\dhl'\t iV
zg g,

@ Bor\d.;ﬂﬂ MNOMO4AS !. f {;l-:\.('»’l‘l*l(’ ol S‘hhl'gl,\l‘ .

2 Behdjuq mamm«i dja_gr‘am f‘DV‘ o 2 '-

-




SHEAP FORCES AND _Eiand{:t? Momerd  diagray,!

CQLCALnf';O$\ (""_{ Shear Force and. 8“{,&3\8 Mowsand fta Co.s¢ Gf

¥

boml load " —

¥ . .} . , ¢ . . )

Qn. 01. A cartilever 18 loaded as shoriv ns fl?. Drov Shuer
. . , | | st
Force ad  be iu\loug nontent . LEH | P ek T gk

LN BAN 6N

kN
At bortion 'CD', B g -
ﬁf - I . B G .- (2
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UNIT-4 Torsion in shaft
Shaft s
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Calculation of polor moment of inerbia;
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. TZ\ nieQilue J'/‘?!‘c e In :'\/\:‘l‘)u] l_\nhu)cee

Tijcs of a‘[.vriug y

l. Lamiated. or leaf 5/""’.“‘]

2. Helical @/-wm}

Helical .5[er(] :
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Qu- A solid, Steel shaft las to trammt 75 KN afZOOrTbm.\\
Tak"“? allowable shear stress as F5MN|m> «Find swhabre
dtameter for a shaft | if maxinmum torque trosunutted on
ach  revofution exceeds Hae, mean, 307/, .

Power P- 15 KW

Speed , N = 200 rpm

Sheanr strecg I { o f‘l'\//”)j
rmu X, = |3 T'nwan

}" - Q2 ANANIT
60

2AX200x T
T 60

T - 16 X 1000K60 - 3581 N
AR 5200

T= Towean = 3881 Ny

F5xX1000 =

T;m = '8 Tmean
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= 4656 3 Nan

C T Ty 4T
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X755 %) of
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Q.. Maumum bermissible diamefer of shedd, for
Mootimusm  fenaile Stress |, @

bd
2.4 M,

e ,;)f.‘— iq‘_ = )20
oK 16560 |
5 o, = [20X15%x0-7 = 1260 mm
|

M ot MM tensile. shvse |, 68 U(\ fy?

P 2 /\f/mml

c = 120 J\!I'mml

= |20

bd - 1720
¢ }{"u
9 rd - 120
1) m

, 3 = [0gomm
_ 12ox|5K2KO izl
> d’ i



’b'a 171‘:[111 i o T TR
for )

: r ssui"g ,
b-. Permuss ble mfe.rual pre N
o ilbaste i DB = 120
Mnmrnmm ’h':ui/(. a’he’ss ’ c
pd
. 20
9. t ,.eLc

Pxis5% 1000 120

oo fpoxax1sxor? . 168 N [’

S ~I0 00

‘\,I Qe)(l)\‘ (l,-") ‘f t')L\','I[', \.\ {"l..ﬁﬁ, 6‘.1. - , )()

Pd
-t

= | 20
p x 1:5x1000 _ 4 4
yxisxo-3

-~ A% 15X (20 x 013
b = Ax1S<OXOR .y Nfmm*®
”S,HOOO =

Qv A ijiinolm'cal bipe of diometer 116 ™M ands Huckiress

5 1'Scm 18 SLLb]ffC'h’.cL to internal fﬂ’w'ot bresswe of

‘.’)_[\”'r‘nﬂ)l‘. FII'YLC{.)
0 Lo-mji{wdmxl sfrecs develop im pipe.
O Circum ferevhal.  shress develop ™ pipe .

(J‘(jVM)
| lernal dia. ’ Ol e Hom S ‘w = |9 f\'/'nnn3

= < P - - .t" o . -
Ha'e kiness t = 1°5 c¢cm = 1'Ex10 .’.)”

o. d. - .‘-"6;
1 S x10?

/\/ 20 - ﬂu'n Ctj‘l"nd,(r\
There fore , Qiven cylindrical pipe 1s fhin .

100

a
_L.




" [otm;}u{hml S I
; y
Bl 5 .20
\, !
1oQ-x s (,50 '\"l,’”“) 7

-3
Ux145%10

Cic‘;nun;uttnhlul shesg,
GC‘ = "({
IR
- A2 x5 = 60 Nfmm>

2 K45Sx 107°
2 5™ Hucknecs

Q. A Cy'HLCLEr of mlerial c{;amefer'\f5cm condtmun q 9as.
| tenvle gtress In the material 15 ot fo exceeds
g0 N [mm?2 « Determune imbterngl presswe of gag.

h‘dtmml d,[q” OL - l.sm
H/\J'CI‘J«-LES; g L‘ = S

d - 25
3 - ‘T = @S0 >90

o C(jl.‘ywl,cr (s Huin,
Mostinum  tenale shress = Circwmferenial ehrece
cﬁe G‘C T 80 '\)/'mf")l

bd
2.1

> X
Pr22 .80
T :mo

- 80

b= '—8‘0'\’ ox 5K 10D |
2(,5 K 'O" “ ﬂ' fmm ,
’5,_,.




)%
\

infernal  dia 05 7 Contum our

o s pernusible

2o Hucknese of

On leest A cylimder of
at a precsure of 7 Mmmt
Strecc v the material is §onfmm*

Cy’i‘r\d&rn
lufernal ciameter ) o, -05M
h\t(‘ﬂ\ul. ’uc'\‘\(ur, , lr - //\//'n)n;)
Meourwwr pemmusible  Slrese = Cir‘cul‘\/)fwu'n//a/ sfresg

6c, = 5’0/\//71')m’

L bd
2 55 8o
Ix0.s
2 = 30
'
= | 'Zl = M = _,_'3_5_'____. - 0002'8 rn,) - l“ 77T
2 X300 1600 e

Qn. A tHun lef'no!ar‘ of Internal dicometer 1125 7y Conka,
a flud ot an mbenal presswe of 28[mm . Deterniyy
Moty Haickuece 1f -

a - l'cr\gff-udnnl Strecc 15 ot %o
b. Circumferentnl strecc (¢ et fo
Guven

exceeds 3p IR

exceed YEN[mm*
lvderval  eliametor, o =

= 125 9
Interiial, PIIMSMW"/ P=9 N [wm?
Circumferendya/, Strese, 6 = 45 N [mym?

Lomg: fudial, <frecs ] '5'1 :

- \'_))(v) N/')))))))
6‘_[, = 20 ’\//'mm)

bd _ DXx1-9n

bt '\’,,30 o N =50 , t = 00 203 m
Gc = ys '")W)l‘ = 9,

pd . yeig 2K{2g ~:03; ma

2L 2 xg -8, 0t = 010313y, giss R



