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A square plate with 800-mm sides parallel to the x and y axes has a uniform
thickness & = 10 mm and is made of an isotropic steel (E = 200 GPa and
v = 0.29). The plate is subjected to a uniform state of stress. If 0., = g, =
0., = 0 (plane stress), 0., = 6; = 500 MPa, and ¢, = 0 for the plate, deter-
mine g,, = 0, and the final dimensions of the plate, assuming linearly elastic
conditions.
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A triaxial state of principal stress acts on the faces of a unit cube. Show that
these stresses will not produce a volume change if v = 1/2. The material isa
linearly elastic isotropic material. If v # 1/2, show that the condition
necessary for the volume to remain unchanged is for o; + 0, + 63 = 0.



3-22

3-23

Ans, €, = 0,00485 at 03927 rad clockwise from x axis,

‘and Pxy = 2€,,, if Oux = 90 MPa, g, = —50 MPa, and dyy = 70 MPa.

:Y\o)Lo.ﬁb

A member is made of an isotropic lmearly elastic aluminum alloy (E =
72.0 GPa and v = 0.33). Consider a point in the free surface that is tan
to the (x, y) plane. If o,, =250 MPa, Oyy=— 50 MPa, and o,, = — 150 MPa
determine the directions for strain gages at that point to measure two of
principal strains. What are the magnitudes of these principal strains?

€, = —0.00299

:\'Yo)l.o.&

‘A member made of isotropic bronze (E = 82 6 GPa and v = 0.35) is sn"
jected to a state of plane strain (€,, = €., = €,, = 0). Determine 0., €. €,

:YYIO)LQ.J)

3-28 A steel member (E = 200 MPa, v = 0.29) is subjected to a state of plane stress

(0xx = —80 MPa, 0,, = 100 MPa, ¢,, = 50 MPa). Determine the principal
stresses and principal strains.
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3-30 The member in Fig. P3.12 is made of an aluminum alloy (E = 72 MPa,
v = 0.33), and it has a square cross perpendicular to the plane of the fig-
ure. Stress components o,, and g,, are uniformly distributed as shown.

O LT O o g R e

e~ 3
b =200 mm o, = 200 MPa
—

i 1o e, 30 R T A

(a) If o,, = 200 MPa, determine the magnitude of g, so that the dimen-
sion b = 200 mm does not change under the load.

(b) Determine the amount by which the dimension a changes.
(¢) Determine the change in the cross-sectional area of the member.
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