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p—— 4-77. The 40-ft-long A-36 steel rails on a train track are lajd
~ with a small gap between them to allow for thermal
—_ ° expansion. Determine the required gap § so that the rails just
\ V=2 =20 :F ] . touch one another when the temperature is increased from
Ty = —20°F to T, = 90°F. Using this gap, what wouid be the
T’Z— = & 0° i w axial {orce in the rails if the temperature were 1o rise to

T; = 110°F? The cross-sectional area of each rail is 5.10 in”.
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#4-80. A thermo gate consists of a 6061-T6-aluminum plate
AB and an Am-1004-T61-magnesium plate CD. each having
a width of 15 mm and fixed supported at their ends. II the
gap between them is 1.5 mm when the temperature is T, =
25°C. determine the temperature required to just close the
gap. Also. what is the axial force in each plate if the
temperature becomes 7> = 100°C? Assume bending or
buckling will not occur.
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4-85. The two circular rod segments, one of aluminum and
Sofuhion! - the other of copper. are fixed to the rigid walls such that there
Y is a gap of 0.008 in. betwesn them when T, = 60°F. What larger

g——
temperature 7- is required in order to just close the gap?
Each rod has a diameter of 125 in. e, = 13{107")°F.
. Ey = 10(10°) ksi.  a,, = 9.K107°)/°F.  E, = 18(107) ksi.
CS:_\__\LLO e Determine the average normal stress in each rod if 7> = 200°F.
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4-87. The pipe is made of A-36 steel and is connected to
the coilars at A and B. When the temperature is 60°F. there
V- is no axial load in the pipe. If hot gas traveling through the
SOLU’(( o®m. pipe causes its tempergtire to risg by AT = f40 + lji_r}:F.
— where x is in feet, determine the average normal stress in
the pipe. The inner diameter is 2 in.. the wall thickness is

(f‘l Ne a , _ 0.15 in.
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4-95. If the allowable normal stress for the bar is Gyow =
120 MPa. determine the maximum axial force P that can be

SoLU TN ~ applied to the bar.
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? (2_0& LEeM .\*a":: & L i\ 8D) — *4-100. The resulting stress distribution along the section
—— AB of the bar is shown in the figure. From this distribution.
— - . determine the approximate resultant axial force £ applicd to
_— . . o . .
the bar. Also, what is the stress-concentration factor for this
geometry”?
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4-101. The A-36 steel ptate has a thickness of 12 mm. [t
there are shoulder fillets at B and €. and o, = 150 MPa.
determine the maximum axial load P that it can support.
Compute its elongation neglecting the effect of the fillets.
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