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Problema 1 (2,0 pontos).

A B B B C
F
N1 N1 NZ NZ
‘_‘
D —> o -
N, N
N,—N,=F
N1L1+ LAT = - N, + 2aLAT
Up—Uy=——+a =— a
B A= B A, 1Lq 3EA 1
N, L,

2L
Uc —Up = " + a,L,AT = ENZ + 2alAT

1431

uA=uC=O

L 2L
up = g Ny + 2aLAT = ——— Ny — 2aLAT

N; + 6N, = —12aEAAT

(@) F#£0e AT =0 (b) F=0e AT #0
N,—N,=F N, = —6F/7 N,—N, =0
= = N, = N, = — 12aEAAT/7
N, + 6N, =0 N, =F/7 Ny + 6N, = —12qEAAT

Problema 2 (2,0 pontos).
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Problema 3 (2,5 pontos).
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Ordenando as tensdes principais (g; > 0, > 0d3)
g, = g; = 80 MPa
o, = o = —20 MPa
03 = 0,, = —80 MPa
0, — 0.
Toaxy = ——— = 80 MPa
Problema 4 (3,5 pontos).
TORCAO ESFORCO NORMAL
TA§U+TAI=T NA(,‘O+NAI_N
TAgo NAgo
APpeyg = ———F+ Au
40 Gagolago/L 40 EpgoAaco/L
TAl NAl
Apy = —2— Auy = ————
AT Gala/L M GaJa/L
A¢A;o = Ay Auye, = Auy,
GAgo]Ago EAcoAAgo
Taoo =7~ Npgo =
Gacolaco + GarJar EscoAaco + EarAa
GAl]Al EAlAAl
Ty=——"7—""—"7 Ny = N
Gacolaco + GarJar Epcolaco + EaiAm
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Tensées maximas no tubo de ago (na superficie externa do tubo):

N
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AA(,‘O
Op = DextTaso _ 667 Mpa
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Tensées maximas no eixo de aluminio (na superficie externa do eixo de aluminio):

N
=4l — 423 MPa
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Portanto a maxima tensdo cisalhante ocorrera na superficie externa do tubo de ago. Neste ponto as tensdes principais

sdo calculadas por meio de:

_ Oxx T Ogo

O = —F——" = 60,4 MPa

_ Oxx — 099> 2
R = \/(T) + 02, = 90,0 MPa

0; = 0, + R = 150 MPa
o = 0, — R =-29,6 MPa

Ordenando as tensdes principais (g, > 0, > 03)

o, = 0y = 150 MPa

g, =0.,=0

o3 = o = —29,6 MPa

o4 — O
Toax = 12 2 = 90,0 MPa




