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steel sleeve
A composite shaft is formed of two materials, m
an outer sleeve of steel (G, =89 GPa ) and an

inner rod of brass (G, =36 GPa), as shown in

figure. The outer diameters of the two parts are

75 mm and 60 mm. Assume that the allowable ~—60 mm—>
shear stresses are 7, =65MPa and 7,= I~ 7Smm—>

25 MPa in the steel and brass, respectively.
(1)What is the ratio of the shear stress at the outer diameter of the steel sleeve to

the shear stress at the outer diameter of brass rod?
(2)Which part reaches allowable shear stress first?

(3)What is the maximum permissible torque 7' that may be applied to the
shaft? (945 KEH(E)) )
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J, =3£2><(754 —60%) =1.834x10° mm* =1.834x107 m*

Jy =%x604 =1.272x10° mm* =1.272x10°6 m*
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7, =65%10° =
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1.834x1076
=171,=317893N-m
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7,=23.38x10°=——2
1.272%x107

—7T,=991.31N-m
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T =T, +T,=3178.93+991.31 =4169.93 N-m



