From the aD plane shess case, we {lound that the

normal and shear shress componenb ac’cw‘y\% an on inclined P\ane

with wormal N (inclined at an om%\e O with e ) are %iven by

=N X
T = ~— (G‘.\— OT,_L> §in 2@ + T, cos20
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Now) \e’c vs o\e{'ﬂ'ne o ch\a-r‘ = =J<0—;‘__nz)z +'(|:j
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We will Hink efi Paie R as e ma%hil—ucle o?— e hypo’renuse
o o x{a‘h\r—ama\eo\ h*\‘cma'le withh base as 0Oy, - 03.
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sin 28 = Ciz
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Trom \‘Y{%Onome\‘fy> You can see H‘\Ol"/’

NS cos 24 = O, - 63
QR
Usincé R, we can rewrite 0. and T, os:

On = Oh ¥ G + R<C°S Ag cos G + sin g sfn2<3>
Q
:> Cn = M + Rcos(QQ'-Q@)
a
<. = R (—- cos @ sin WO + sin Qg! cos '2@)
% -Zh =

R sin (2¢-28)



Mohv's civele

Ch = O+ 02z &+ R cos (2¢-20)
a

T, = R sin(2g-36)
Pased on these formulas, lek ty to ebkain the locus c%
0, ond Ta —Pcr all values O?- 8.

«Lelr s taink O(L o 0 -T P\Ome and P\ot‘ 0. and 'Cn -Fmr

eoch value & O in this plane. The Flane has @ on %x-axis

and T on tae 7—cx><|‘s-

T
Trom the abvove velahons | ome
) (57 ©)
cawn %‘Suve out Htat bthe centre £ St 1
[STY
of the circdle on the g-oaxs will '\ayf
e @ °
Q.
be a’r: <6-i‘l + 6324 , O> . we can 22 Jy 20—2?_ G_{‘
2

place o3 and 63, on the O-owis

ond T on Ythe T-axis. Tfr\en) we P\ot the Foirﬂ' (o, Ca)
which corresponds to € -plane. I vou join this point woi
the center, the line obtained will give us the vodius of the

circle, which tuyns out to be R. .

Once we oblain the vadive and center
(@lu "C‘,_)

OF the circle, we can draw the Covﬂf\eh T p=flmmemmmmmmmem

civele —> s called the Mohr's circle



The AD Mohr's circle can be vsed t?

o find the aD state & shress on any
P\ome.

Sn = O+ 0iz + R cos(ag-28)
Fy

T, = R sin(ag-238)

While we can uvse the above eclucz’r\‘ons

foc -e-'mc;l‘ma ¢ and T on any orbihrar\/
P\cme at an ana\e S. Fr usiha Fre Mohrs

circle, we note the ona\e in Hhe cosine and gine terms is 3F-2a8

So the vadial line ?rom e center ‘o the ‘:oin'l' cowesPcmding o the

O-plane on the Mohr's circle should be at an ang\e aF (Qg-28) Hom
the g-plane. In other words, we can ablain the point corespanding o
the O-plane on Mohr's circle by going in the clockwise direetton. by angle

28 from the ¢ -plane Poinl'. So the radial line fom te center to the
point

Ske‘;g @mr c\«-aw?na, Mohvy’s cirde oand {for '@\'nd\'ng the point
Cow-reg‘:onc“na o @—F'lome

1. Dyow the center G’% the cirde at (0—\1 * 022 | O>
Y

2. Draw (9,7) for € -plane, i-e., the peint (a3, T

3. Draw o line joim‘na the center and the point (0_;\; Ti2)
to get the wrodius of the circle

4. With e center and wvodive knowon, dyaw the Mohr’s cirdle

5. o %ncﬁ (65 ) for @—Plane, rotate the vodial line O{Z g,—Flane
b}r 28 clockwise



Notice that the wormal o the O-plane is ot ongle & with €,

n coonterclockunse Airechion. ™ut on the Mohr's circle) we Araw

that Fomk by *rol-ah‘n% A0 in clockwise direchon from the Poin’c
cowesFm‘\Aing to §|—P\ane- This is because we have 2AG with o

winvs siga in the argument of ‘trigonemetric Lunetions

Si%n Conventionn  while usir\% Mohr's circle

Once we have determined Mhe Fo)inb on Mohv's civele cmegla@m\m%

to g-plane , we con obtain the @‘—t) cowesFanol\‘na, o the g,_—-‘ola'ﬂe

by ro’m-h‘ng_ QAx80° in the clockwise direchon, —@ram g‘_P\ome. Thus
Wwe %e’f the gz—P‘ane at He o\\'oamel*rfca\\y oFPogil-e Poin%‘ w-v-}F-
the g(—-P\ome- T

(c]\) -C(Z)

(G;ZJ_Zm)/
g,_-P\ome
The Poin’r gor gz—P\ane has coordinates (672, -Tiz) - However | we

know the shear stress on the gz—P\ane is Ty Co uvhy avre we 8@\'\1’\08

-G ‘erm'\ the Mohr's Q{rcle? This is because o?— ouvr convenhon 120\«
the sign of T, is tken as +tve if

1\0—27. On
Tn is O.C*'intz 90° ccw direchen I_—t: /'
Cpa

‘?\ﬁom its ?\ome nermal m. NIY




For gz—P\ome, '\F we g0 20° {n the cCcW direchon fom ik p\ane
nermal e, , we would be \somh‘na towavds - g, - Ko, Mohv's
ciccle s giving s T oo gz—‘:lane a\cong — e, direchon ; whereas
Tz, by déefimbion, is the shear component along + e, —divechon -

Therefore, Mohnr's circle gives us — Ciz. for shear trachon on

€, -plane.

Other conclusione that con e drawn uveing Mohr/s circle
o

We can 8e{' Hhe moximuom and T

minimom values 0\2— S and T
(G"“’ 1!2)

— The woximum /minimom values
of 6 ave ploHed on C—ows

el The vaaximum value
a‘e' o ool ccmres‘pcmd s Hhe
Pvmd‘:a\ 2hress X, omd the (Gufrmj‘

win value c%— T +to )\{ gz-p\ome

>\I= O?1+0—21+R_ 5 Na = Onu+r0zp R
SY =8

This gllowg ve }o 8e-\- Ye valuea of— Fﬁncfﬁa\ ekresc Cnganenls
c\(vecﬁy eorn Yre Mohr’s circle. One can also wrike the centor
ond vodus of Phe cirele in tevms of principal shresses N, and R,

Center = (%\*‘ X&) O> 5 Rodive = N, — X2
<L 2

— The W\ax/w\in values crg— glheor oare ec‘uq\ to Yhe ~oadius c-F
Hhe Mohr's circle





