MECANICA DOS SOLIDOS II

Gabarito P1 — 05/10/2012

Problema 1.
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RIO
Problema 2.
- Tenséo circunferencial devido a presséo interna
~ . . . ~ . O)a Oxﬁ
- Tensdao radial devido a presséao interna
; ' . . . [0] = Uxﬁ 0193
- Tensao axial devido a presséao interna 0 0 o,
- Tenséao cisalhante devido a tor¢cao
Tensdo | Parede Interna do Tubo Parede Externa do Tubo
(b*/a® +1) 2
o o, =—————P=128 MP o, =————P=101 MPa
% (b a® - 1) ¢ R
o, o, =—-P=-27.6 MPa o,=0
o ! P =50.4 MPa o ! P =50.4 MPa
o =—7 5 4L =2l =727 2 L=V
o (b a® -)) (b a® -))
o a r 22.8 MPa o b r 28.4 MPa
o o = =22. o = = 208.
x0 Tt -ah))2 bt -ah))2
o, |o,=220"% _894MPa o, =20 % _ 756 MPa
R | R =J(%)2 vo, =452MPa | R =J(%)2 +o0.,’ =38.0 MPa
o, 0, =0,, +R=135MPa 0, =0, +R=114 MPa
o, 0, =0,, —R =442 MPa 0,=0,—-R=37.7TMPa
o, o, =0, =-27.6 MPa o,=0, =00
Oy | O,y =141 MPa 0,,, =100 MPa
T .. | Tow =81.1 MPa T .. =50.8 MPa

A parede interna é a mais carregada. Portanto, os fatores de segurancga séo:
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RIO
Problema 3.
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Problema 4.
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Ha duas possibilidades de colapso plastico:
(a) Roétulas plasticas em A e B
(b) Rétulas plasticasem Ae D

Equilibrio:
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Rp=Rp P =R; +Rg RE =R¢ Rc =Rp Rpl TP
Mp + Mp = RqL/2 Mg = R.L/2 Mp = Rcl

Hipotese (a), rotulas plasticasem A e B: My = Mg = M,
Rc = 2Mg/L = 2M,/L
Ry =P, — R, =P, —2My/L =P, —2M,/L
My + Mg = 2M, = 2M; = (P, — 2M,/L)L/2 = P,L/2 — M,
logo P, = 6M, /L
Hipotese (b), rotulas plasticasem Ae D: My = Mp = M,
Rc =Mp/L=M,/L
Mg =R;L/2=M,/2
Ry=P,—R.=P,—M,/L
My + Mg =3M,/2=3M,/2=(P,—M,/L)L/2 =P, L/2—M,/2
logo P, = 4M, /L
A carga de colapso plastico serd a menor entre as calculadas para as hipéteses (a) e (b).

Portanto:



