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Use the following data in your solutions whenever needed.

E =200 GPa E = 30000 ksi
v=03
G =80 GPa G = 12000 ksi

a=6x 107° m/m°C
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Problem #1 (30%)
Define the following:

(1)  Bearing stress
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(2) Shear strain
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(3)  Rupture stress
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(4)  Modulus of Elasticity
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(5) Proportional Limit

(6) Poisson’s Ratio
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(8)  Hooke’s Law
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(9)  Isotropic Material
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(10)  Elastic Limit
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Problem #2 (20%)
A stepped bar is subjected to the axial loads shown.

(1) Calculate the maximum value of force P. The allowable normal stress is 24 ksi.
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(2) If P = 20 Kips, compute the fotal change in length of the whole bar.
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Problem#3 (30%)

A specimen is tested in tension, and part of its stress-strain diagram is shown below.

Cross section area = 1 in®

Gage length=61n.
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(1 What is the load equal to when the strain is 0.001 infiﬁ.
when € = o.oo| | C{ = 753 s,
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(2) Obtain Young’s Modulus (Modulus of Elasticity).
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(3) Determine the yield point (yield stress).
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(4) Compute the new length of the specimen if the machine is stopped when the strain
reading is 0.008 in/in then the load is removed.
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(5) Calculate the percent elongation of the specimen when the strain is equal to 0.3
in/in.

S cl = 03X6 = [.B

J elowgaton= L& = 3o Z




(6) Determine the change in diameter when the stress is 78 ksi.
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Problem #4 (20%)

A beam was constructed between two rigid walls with a right gap equal to 0.2 mm. If the
temperature increases, calculate the temperature increase. The allowable normal stress is

160 MPa.
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