A lension Lest for a steel alloy resulls in the stress-strain diagram
shown in Fig. 3-18. Calculate the modulus of clasticity and the yield
strength based on a 0.2% offset. Identify on the graph the ultimate

stress and the fracture stress. o (ks
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The stress-strain diagram for an aluminum alloy that is used for
making aircraft parts is shown in Fig. 3-19. If a specimen of this 750
material is stressed to 600 MPa, determine the permanent strain that e B F
remains in the specimen when the load is released. Also, find the g
modulus of resilience both before and after the load application. oy=450F A
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An alummum rod, shown 1n kg, 3—-20a, has a circular cross section and
is subjected to an axial load of 10 kN. If a portion of the stress-strain
diagram is shown in Fig. 3-20b, determine the approximate elongation
of the rod when the load is applied. Take E,; = 70 GPa.

10kN
€pc = 0.0450
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axial force of P = wkNisappliedtolhcbu.dewminethechnngein
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applying the load. The material behaves clastically.
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A SPCCI_me" o1 ‘mamum ‘alloy is tested in torsion and the shear stress—
stram d‘“&’-“}“‘ is sl:u)\_vn in Fig. 3-25a. Determine the shear modulus G,
the proportional limit, and the ultimate shear stress. Also, determine | 7« =34

the maximum distance d that the 1op of a block of this material, shown 5|75 = %, L 2
in Fig. 3-25b. could be displaced horizontally if the material behaves 40 e A
clastically when acted upon by a shear force V. What is the magnitude 30
of ¥V necessary 1o cause this displacement? 200
100
SOLUT Oy = 0.008

100 mm_~

S0 mm
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An aluminum specimen shown in Fig. 3-26 has a diameter of
dy = 25 mm and a gauge length of Ly = 250 mm. If a force of 165 kN
clongates the gauge length 1.20 mm, determine the modulus of
clasticity. Also, determine by how much the force causes the diameter
of the specimen to contract. Take G, = 26 GPa and oy = 440 MPa.
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