Distribuicao de Tensoes e
Deformacdes em um Eixo Cilindrico

em Torcgao
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Exemplos Crandall et all.
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“Fig. 6.10 Example 6.1.
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EQUILIBRIUM

Establishing moment equilibrium, we have, since all moment vectors are
parallel to z, ZM, = 0if

iMy—90-90=0

M, =180in.Ib @
. The twisting moments in sections AB and BC of the shaft are then clearly
MAB = 180 il’l.-lb MBC = 90 in."lb (b)

GEOMETRIC COMPATIBILITY

We wish to find the angle ¢, which describes the rotation of the end C
with respect to theend 4. From the sketch in Fig. 6.10b we see that

Gac=Pap+ Prc (c)

LOAD-DEFORMATION RELATION
From Eq. (6.8) we have

M ABLAB M BCLBC

G, Psc =61

¢AB = (d)

~ 90in.-lb

Par

Where, from Table 5.1, G = 11.5 % 10°psi. Combining Bgs. (3, (), and (4,
and having proper regard for units, we find

¢ = 0.123 Iad = 7.00 | (e)

The maximurm shear stress occurs at the outside of the shaft m section 4B,
Using (6.9) we find

(Iﬂz)max ==



Indeterminado estaticamente
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EQUILIBRIUM

Satisfying moment equibrium for the complete shaft shown in Fig. 6.110

(orforthe middle segment n Fig.6.11¢) yelds

M4 M -T0=0

GEOMETRIC COMPATIBILITY

Continuity of the shaftat the point B requires hat

¢Bc = ¢BA

LOAD-DEFORMATION RELATION
From Eq. (6.8) we have
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Eixo Vazado

O que muda???




Shaft 1 Shaft 2
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When both shafts are twisted by the same
twisting moment,
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P ~~ Stress ratio = == 73 = 0.37

/ \ k
N -7 Stiffness ratio = — = i;— =4.56



Direction of
maximum tension
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