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1) Rod BD is made of steel (E = 200 Gpa) and is used to brace the
axially compressed member ABC. The maximum force that can
be developed in member BD is 0,02P. If the stress must not exceed
126 MPa and the maximum change in length (&) of BD must not
exceed 3,6 mm. Determine the smallest diameter rod that can be
used for member BD.

0.5 mm

2) At rooom temperature (20°C) a 0,5 mm gap exists between 300 mmﬂf"w o50 -

the ends of the rods shown. At a later time when temperature .
has reached 140°C, determine a) the normal stress in the
aluminum rod, b) the change in length of aluminum rod.

Aleminum Stainless steel
A = 2000 nynt A = 500 mm?
I =75 GPa E=180GPa
a =23 107000 o= 173 % 107870

3) The design of the gear and shaft system shown requires
that steel shafts of the same diameter be used for both
AB and CD. It is further required that tmax < 60 MPa and
that the angle ®p through which end D of shaft CD
rotates not exceed 1,5°. Knowing that G = 77 GPa,
determine the required diamter of the shafts. 400 1 L
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4) The beam shown is made of a nylon for which the pe 40—
allowable stress is 24 MPa in tension and 30 MPa in e o -
compression. Determine the largest couple M that can
be applied to the beam.

o = 30 mm
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