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1. A 500 mm long, 16 mm diameter rod is observed to P
increase in the length by 300 um, and to decrease in l
the diameter by 2.4 um when subjected to an axial ! N
load of 25 kN. Determine the modulus of elasticity, 1 1 1 1 f 1 f ’ f f
Poisson’s ratio and shear modulus. p- =
. . . - SOmm = rP
2. A piece of 50 x 250 x 10 mm steel plate is subjected - \ -l B 4
to uniformly distributed stresses along its edges as ‘!' J 4 ‘ * ‘ 4 ‘ ‘ ‘ |
shown in Fig. 1. (a) If Px = 100 kN and Py =200 KN
then determine the change in thickness of plate. (b) e 250mm ———|
Determine the Py aone which will cause the same
change in thickness as in (a). Let E=200 GPa and Fig. 1
v=0.25. y
O,
3. A structural steel plate with E = 210 GPa and v=0.3 TT b1y 1y1 f 14 Z=10mm
has the dimension as shown in Fig. 2 before loading. — —
The plate is then subjected to a state of plane stress ', ,
in xy plane with 0x=150 MPa. For what value of 'y =200mm E Ox =150MN/m
stress oy will the dimension Y of the plate remain \
unchanged? What are the final dimension of the plate bemmm=saay T %
in the other two directions? ;z/ ‘_ﬁ,j ﬂf,o‘mi* '

4. The steel block shown in Fig. 3 is subjected to a
uniform pressure on all its faces. Knowing that the
change in length of edge AB is -24 um determine (a)
the change in length of the other two edges, (b) the
pressure applied to the faces of the block. Let E=200
GPa and v=0.29.

5. A circle of diameter 200 mm is scribed on an
unstressed 18 mm thick aluminium plate as shown in
Fig. 4. Forces acting in the plane of the plate later
cause normal stresses oy = 85 MPa and 0, = 150
MPa. Determine the change in (i) the length of
diameter AB and CD, (ii) thickness of plate and (iii) Fig. 3
volume of plate. Let E=70 GPaand v=1/3.

6. For the state of plane stress shown in Fig. 5,
determine the corresponding &y, &y and yxy. E=80

GPaand v=0.35.
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