*3-4. A tension test was performed on a specimen having Load (kN) Elongation (mm)
an original diameter of 12.5 mm and a gauge length of
50 mm. The data are listed in the table. Plot the stress—strain 0 0
diagram, and determine approximately the modulus of 111 0.0175
elasticity, the ultimate stress, and the fracture stress. Use a g%g 8(1)(6)(2)8
scale of 20 mm = 50 MPa and 20 mm = 0.05 mm/mm. 40.9 0.1650
Redraw the linear-elastic region, using the same stress scale 43.6 0.2490
but a strain scale of 20 mm = 0.001 mm/mm. 53.4 1.0160

62.3 3.0480

64.5 6.3500

62.3 8.8900

58.8 11.9380
*3-16. Determine the elongation of the square hollow bar o (MPa)
when it is subjected to the axial force P = 100 kN. If this 500
axial force is increased to P = 360 kN and released, find
the permanent elongation of the bar. The bar is made of a 600 mm
metal z_llloy having a stress—strain diagram which can be 2501 P w 50 mm
approximated as shown. ﬂ
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e3-21. The stress—strain diagram for a polyester resin —
is given in the figure. If the rigid beam is supported by a T
strut AB and post CD, both made from this material, and
subjected to a load of P = 80kN, determine the angle
of tilt of the beam when the load is applied. The diameter of
the strut is 40 mm and the diameter of the post is 80 mm.
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¢3-29. The aluminum block has a rectangular cross 1.5 in.‘
section and is subjected to an axial compressive force of ) 2in.
8 kip. If the 1.5-in. side changed its length to 1.500132 in., 8 kip

determine Poisson’s ratio and the new length of the 2-in. 8 kip
side. E,; = 10(10%) ksi. P

3-39. The rigid beam rests in the horizontal position on 80 kN
two 2014-T6 aluminum cylinders having the unloaded lengths . ‘i
shown. If each cylinder has a diameter of 30 mm, determine ‘

the placement x of the applied 80-kN load so that the beam
remains horizontal. What is the new diameter of cylinder A T I
after the load is applied? v, = 0.35. 220 mm 210 mm




