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SOLUTION

Hooke’s Law. We note that o, = 0. Using Eqgs. (2.28) we find the
strain in each of the coordinate directions.
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a. Diameter AB. The change in length is Sg,0 = €.d.
S = €.d = (+0.533 < 102 in./in. (9 in.)
D —
b. Diameter CD.
Scp = €d = (+1.600 < 10 2 in/in.)(9 in.)
Oc,pn = +14.4

c. Thickness. Recalling that ¢ = f in., we have
85, — €, — (—1L.067 > 10”3 in /in )2 in.)

S, = -(0.800

d. Volume of the Plate. Using Eq. (2.30), we write

e = €, + €, + €. = (+0.533 — 1.067 + 1.600)10" 2 = +1.067 < 10

ty
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AV = 2V = 4+1.0687 X 10 2[(15 in. )15 in.W(3in)TAV = +0.187 > in”
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SOLUTION

Equations of Statics, Denoting by Typ the tm[luc in shaft AB, we
pass a section through shaft AB and inr the free body shown, we write

IM, =0 (6kN m)=Tz=0 Ty=6kN-m

We now pass a section through shaft BC and, for the free body shown, we
have

IM,=0: (6kN+m)+(l4kN+m)=Tge=0 Tge=20kN'm

a. Shatt BC.  For this hollow shaft we have

j=3{r ""t"1l— (0.060)* = (0.045)] = 13.92 X 10" m

Maximum Shearing Stress, On the outer surface, we have
Tocts  (20kN - m)(0.060 m)

= =862 MPa
] 1392 X 107 m* =

£ = 42 mm Minimum Shearing Stress. We write that the stresses are propor-
tional to the distance from the ads of the shaft.
€ Tk 45 mm

s e = m = 64.7T MPa
AT 862 MPa 60 mm

<?\ £y = 6 mm

b. Shafts AB and CD. We note that in both of these shafts the mag-
nitude of the torque is T = 6 kN + m and 7,5 = 65 MPa. Denoting by ¢
the radius of the shafts, we write

{
63 MPa = - M
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Lot (2o)YIoY ¢ (3o0)(20Y° = 122, 5¥10° wm

4

L=T ¢TI, +I,= 512.5%10" mm’ = $512.5%10 m'
3

j’_+ = —z..';m.ﬂ'\ = -CJOR.S'm

.Y""'f’ = 35M|ﬂ = 0.035m

P A= 150 mm = Q.I50 m P-lorI0* N

L M M= P = (jo2]0*N0. 1s0) 1.5 %10° Mo
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