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Ol)—//j; In this text the study of the mechanics of materials is based on the
understanding of a few basic concepts and on the use of simplified mor-
els. This approach makes it possible to develop all the necessary for-
mulas in a rational and logical manner, and to clearly indicate the con-
ditions under which they can be safely applied to the analysis and design
of actual engineering structures and machine components.

Yield criteria for ductile materials under plane stress will be de-
veloped in Sec. 7.7. To predict whether a material will yield at soime
critical point under given loading conditions, you will determine the
principal stresses o, and o, at that point and check whether o, o, gnd
the yield strength o, of the material satisfy some criterion. Two crite-
ria in commoi use are: the maximum-shearing-sirength criterion an.d
the maximum-distortion-energy criterion. In Sec. 7.8, fracture criteria
for brittle materials under plane stress will be developed 1n a simﬂ_zu‘
fashion; they will involve the principal stresses o, and o, at some c11t-

ical point and the ultimate strength o, of the material. Two criteria Wlll
be discussed: the meximun-normal-stress criterion and Mofu’s criterion.
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Q' Two forces. are applied to the bracket BCD as shown. (a) Knowing that the
2%) coutrol rod AB is to be made of a steel having an ultimate normal stress of 600
MPa, determine the diameter of the rod for which the factor of safety with re-
spect to failure will be 3.3. (b) The pin at C is to be made of a steel having an
ultimale shearing stress of 350 MPa. Determine the diameter of the pin C for
which the factor of safety with respect to shear will also be 3.3. (¢) Determine
the required thickness of the bracket supports at C knowing that the allowable

bearing stress of the steel used is 300 MPa. J
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> Two solid steel shafts are connecied by the gears shown. Kinowing that for each
(2575 shalt G = 77 GPa and that the allowable shearing stress is 55 MPa, determine
(@) the largest torque T, that may be applied to end A of shaft AB, (D) the cor-

responding angle through which end A of shaft AR rotates.
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A couple of magnitude My = 1.5 kN - m acting in a vertical plane is applied
to a beam having the Z-shaped cross sectiou shown. Determine (a) the stress
at point A, (b) the angle that the neutral axis forms with the horizontal plane.
‘The moments and product of inertia of the section with respect to the y and z
axes have been computed and are as [ollows:

325 % 107 m*
I = 418 X 107%m?
I, = 2.87 X 107°m".
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