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Para pequenas deformagdes

y = cos@

Mas
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Distorgdo entre duas diregoes perpendiculares

1 dxp u(P) —u(0) Pequenas deformagdes:
W= ———|{dyp +{v(P) - (0
n drp(l + SP) dii $EP§ _ :47/((0)) r— (14 du N ou n Jdu
e = ox PTGy Ty Ty, T
du ou du
u(P) —u(0) = —dxp —dyp +—dzp Analogamente:
dy 0z
=0 +<1+6v > +av
ov ov ov Ny = 5Ny ST &p Ny TN,
U(P) - U(O) _de ay dyp + EdZP 0x ay 0z

, ow N ow 1+ ow
ow ow ow Mz = G T gy 9z P )"
w(P)—w(0) = —de 3y —dyp + Ede

, ou ou ou
my=|1+--—¢g |my+--—m,+_-—m,

dxp + g”dxp g;‘dy +gud Zp 0x Oy Oz
My = drp(l + Ep) I _ dv ov ov
my—amx+ 1+@—£Q my+£mz
ou ou du
(1+ ) xt TNy, + 5
nl = Ox Oy 0 . ow ow ow
(1+¢&p) mz=amx+amy+ 1+E—eq m,
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Distorgdo entre duas diregoes perpendiculares

y(it,m) = nymy + nym;, + nym;, Entdo:
Considerando pequenas deformacdes: y (@, m)
_5 ou N dv N ow
]/(T_i, 7?1) - ax nxmx ay nymy aZ lemz
= (1 - ep — &) (nymy +nymy, +n,m,) N ou N ov N ou N ow
+2<a—unm +6_vn m +a—an> dy 0x el oz " ox )"
ox X oy VY 9z 7T N 6u+6v N 6u+6W
dy ox) V' \oz ax) " * . av+aw> +<6v+6w)
ou ov ou ow 3, T o | yMz ™| 27T = | Tz 1y,
+ @ + a—> n,m, + (E + a—> n,m, 0z~ dy 0z 0y
N dv N adw N dv N ow Portanto:
9z " ay )= T oz T gy )Y v (R, )
Como: = Z(anxmx +eyn,my, + sznzmz)

+ Yxy (nymx + nxmy)
+ Vxz (nzmx + nxmz)
+ yyz(nymz + nzmy)
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Distorgdo entre duas diregoes perpendiculares

r 1
y (1, m) myt 2w
— —_ —> 1
Z(gxnxmx + gynymy + SZanZ) = y(n' m) =2 {my} nyy Sy
+ Yy (nymy +n,m,,) Mz 17 1
+ Yz (nyMy + nyymy) SYxz 5 Vyz
+ ¥yz(nym, + nym,,) 2 27
Vyz\NyM;, zy
1
Ex 5 Vxy
n,\t 1 2
V('Fi, m) =2 {nl’ } Vxy &y
n,) |2
1 1
B Vxz Eyyz

Na forma tensorial:

y(n,m) = 2(E[n] - m) = 2(E[m] - n)
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Vetor deformagédo

* Definicao

5(1) = E[7]
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* Componentes

a=68@R)-A =E[i] i =)

S|

N e t s3o versores
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. 1
. b=6m)-t=E[n]-t =§y(ﬁ,t)

] 1,
= 8(n) = e(ﬁ)ﬁ+§y(n, £) ¢
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Distor¢éio mdxima * Sejaoversor G |l a
* Entao:
y(n,q)| < |y(n o)
* Prova:
a y(#,§) = 2E[n] - ¢ =26() - g

T e N
=2 (e(n)n + Ey(n, t)t) - q

=y(nt)(t-q)

mas
t-ql<1
entao:
v, @l < |y(n,¢)]
* Notacao:

y(n) =y, ©)
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Referéncia

Martins, C.A. Introdugéo ao Estudo das Deformacdes. Disponivel no Moodle
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