Principal Stresses and  Principal planes

(JJQ_ \nave Seen ‘nooo '\'0 @ncﬂ ou‘t‘ "norma'[ X_ _ﬂ'h@ar‘ S"reSS‘

on ana Plane with normal n - o Qa]lure considerations

c? mateviale, b would be of interest to know :

qy) '\F there are Cma Plomes Pa&Sir\a %'\—oug\n o 8iven Fo'm"t‘
on which the brackon veetse s wholly novmal 7 Qﬂ ather
wovds, the hachon vedor cm\7o hos Vion-zero voxrma |

czvn‘oonenb and zevo sheor cgmpor\en\-s)

(R) On thieh P\one does Mthe noermal stress become max{mum?

What will be the wmagnitude 7

(2) On which P\ane Aoes the shear shrest beome waximum?

(Ohat will be the W\a%nﬂuo\e?
Aek by Yo avswex these c(ues}ﬁ“omL

Congider a F\ar\e with nermal m st Hthe backon veder

is ortented alcma e vormal vector.

T1- A L) — ®

We have also learned Hiat bkachon on an arbih*a"ry P\a'ne

can be oblained as

[(T]= [=]t] —



Equa-\ihg A ond B, we ae{'

efsenva\u e

[(_5_;1 [\_r_\} = >\[Y—\—1 &= An e\‘genva\ue Problem
eigenvec\'@(‘

= [o-»z]ln] =0

:)77 o_\-\ - 7\ —C\Z t\3 —‘ n, r @) A
Ca 022— A Tas 1 = © T jc
L Tis Tas Oaa-n | | Ms | O

Ny =n,=N; =0. For the

—_—

A kivial solubbon would be

existence OF o nan- beiveal solu\—\‘on} the determinant

S\ayld be et o zevo

1 On - A T2 Z\S
2 022— A Tas = O
Tz Cas Caz—- N |

Ex?omc&\'n% the above delerminomt, we %@’C'

N - (GM‘ Ch2 + G33) e

+ CGT\ 022, + 0z, 0,4 +ml®3_tl:—tl:_(23> A

2. 2. 2
- (0““ G2 023 + &Clzt?_s_clﬁ — Gy Tapa “@z—cls — 032 Cp2 =0

Theve ore Yhree vools OE‘ the cubie eﬂua{—fcm,

—> A, Na, N, E 2 eigenvalues

Subs’n‘\-u’n’n% each eigenvalue one by one in @) would | od to

ggﬁna H’\e QOYTQSPOT\ARng ﬂ‘, hz ) n3 . A‘\So vse n\21- n:‘ + ‘ﬂ: = |



Subskhute r=N,

0-\_\ - 7‘1 Ca

-C(Z' 0—22— >\‘

L t\& _Ca_s

Termino\037 g

>\l— 1st PY\'ncf\oa\ shress

Subskhute

L Tz Cas

Termino\087 g

>\9\— And P‘r{nc(\oa\ shress

Subskhute

TE’rmino\ogy g

ANy~ Jvd P*r\'ncf\oa\ shress

and. Solve

Ts |
Tas
02— >\‘J

T |
Tas
033 1]

Ts |
Tas
O33— 2,

‘ea,, n < efgev\\rec\rc\r' ossociated

J

04}

J

with efgen value x|

o |

[\C_\\l — 18t principal F\ome

A= 7\;1 and Sclve 4@0/ n “ efge‘(\\f‘ec\”@(‘ ossoctated

with e\‘gen\ralue N,

o |

(0,] - and principal plane

A=N; and solve Lor n 34’ eigenvectar ossoctaked

with e\"genvotlue N,

o |

(4] — 2rd principal plane



P’roper{'\'es 0?— Pr(hcffa\ Planes at a point

“[he normals
o'(’- Pr(ncfs?a\ Planes turn out to be the el‘aenvec(-ovs of the

akress kensor

Recall Hat for gywmme‘n*\‘c mah*l'ceg et‘ﬁen\ralue_s are alwa)g

RealL- VAKLVED. So axe H’\e e\‘gen\red'bvs.

w TE RN F R F N ( disknet e?genva'lu-esB
The oassociated eigenvectors ave unique and  they ave

perpendicular {o each other

n, b n, b m,

;1> ¢ N, = P2 FE N (\‘wo efgen\ra\ues Yepeai-)

Oaly  ¥a is vnmique and every direchion perpendiculor

\-o Yane YN, direchon s O PY\'nc_l‘Pa\ Arrechon

3> £ ™= 2 = Ry C a\\ three eiﬂenva\ues reFeotJCD

Then Qvery Adirechonn 1s o ‘:m'ﬂcfpa\ divrechon



Represen\-ah’m ex? skress tensor 'n the coordinale system

o{l it  eigenvectors

The shess makrix (all become O\f&aoﬂa\ when e»c?fessed

1 the Cosvdinate S')‘-S'\'@m SFO\Y\ﬂe& by Fr\'ncipa\ Airechona

— 1
19
—
~—
17
~
I
o
>
r)
0]

n
[\l
%
IS
Y
313
kop

>\3 N,
n,

Wi oo cubord element’s QexCes a\on% e Pﬁnc\'(?a\ direchons

there will be wo sheoar Ccrm?or\enjr and o'n\y Mnaovrmal

Cwﬂ\?me(\\"s M N> s 7\3 w\\) be ‘P‘(‘@&@‘ﬂ')('





