Strength of Material, 2" Year Bachelor Mechanical Ing. TC4 Torsion

Exercise 1 :

If a twisting moment of 1100 N-m is impressed upon a 4.4-cm-diameter shaft, what is the maximum
shearing stress developed? Also, what is the angle of twist in a 150-cm length of the shaft? The material is
steel for which G = 85 GPa.

Ans.: 7., =658 MPa; 6 =0.0527 rad
Exercise 2 :

A hollow 3-m-long steel shaft must transmit a torque of 25 kN - m. The total angle of twist in this length is
not to exceed 2.5° and the allowable shearing stress [t] is 90 MPa. Determine the inside and outside
diameters of the shaft if G = 85 GPa.

Ans. : D, =146 mm; D, =126 mm

Exercise 3 : p M B M B

The shaft in Figure 1 is in torsion under the action of moments 3M and M. ﬁ ID d

Draw the diagrams of the torsional moments My and the twisting angle 6. / i &
F— 1 a = g —

Exercise 4 : Figure 1

A drive shaft is subjected to torsion as shown in Figure 2. Determine the

dimensions of the shaft cross-sections: circular (d) and annular (dy / d = 7/8). P M'-?

Compare the weights of the shafts.

Given: M=10kN-m, [7] = 60 MPa .

Exercise 5 :

The composite shaft of Figure 3 is subjected to torsion. Find
the angle of twist at the section A under the following
conditions:

AB : Aluminium, G,z = 27 GPa, M, = 800 Nm

BD: Brass, Ggp =39 GPa, Mg = 1600 Nm

CD: Inner diameter = 40 mm. B somm
A s ("

Ans. : 6, =6.02° T

Figure 3
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