Problem 4-72

The assembly has the diameters and material make-up indicated. If it fits securely between its fixed
supports when the temperature is T; = 20°C, determine the average nommal stress in each material

when the temperature reaches T, = 40°C. 2014-T6 Aluminum
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Unitused:  °C := deg I,,-( §6100 Bronze

Given: T, =20°C T, :=40°C A
L;=12m dy = 300mm ‘
L,:=18m dy = 200mm l 12m | L8 m | {wm_{
Ly :=0.9m d3 := 100mm
(6| 1 —6) 1 g} 1
ay = 23(107¢) = o, = 17-(1076) L ay=17-(1076) L
OC< - OC : DC
E; = 73.1GPa E, = 103GPa E; = 193GPa
Selution: AT :=T, - T, AT =20°C
T \ 2 rr\l 2 T:\ 2
Ay =1 —dy” Ay i=|— -d Ay=|—d
1 [4} 1 2 [4) 2 3 (4J 3
Equations of equilibrium:
:pEF_T=O'. PA—FD=O FA=FD
Let F&:P Then.. PA :F;\B: FBC = FCD = FD =F
Thermal Expansion:
1= ap-(AT)-L; + 05-(AT) Ly + 0 3-(AT) Ly 8 = 1.470000 mm
Elongation: negative sign indicates shortening
F-1; F-Ly F-Ls
5F=._ — —
ArEp AyEy AgEjg
Compatibility:
0= 01 +0p Given 0= 07— - — [1]
Initial guess: F:=1kN  Solving [1]: F := Find(F) F = 1063.49kN
r . F
Average Normal Stress: Ga1 = — G, = 15.05MPa Ans
a Al a.
F
Oty == — Gy = 33.85MPa Ans
Ag
F -
Ogt == — Gyt = 135.41 MPa Ans

Az



