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(DAluminum 15 a facé-ce_mercd cubic (FCC) crystal structure and if has a
lattice constant of 0.405 nm. Answer the foliowing questions: (2)How many
atoms per unit cell are there in this crystal structure? (3%) (b)What is the
coonﬁnanonrnnnberforﬂw'ﬂunﬂnun1aﬁnn9inihﬁkxyﬁaiSUuC&ﬂo”(B%ﬂ
(¢ )Calculate a value for the atomic radms of an aluminum atom in

nanometer. (5%)

(2{(@)What type of phase diagram is necessary for a binary alloy to be
precipitation-hardenable ?(3%) {(b)What are the three basic heat-trealment
steps to strengthen a precipitation-hardenable alloy? (3%) (¢ YWhy the
strength for an overaged a]ummum al]oy is smaller than an as-aged
specumen? (3%)

(3)a)Qualitatively compare the magnitude of the activation energies for the
following diffusicn systems and arrange them in a sequence with increasing
the magnitude: Te diffuses in a-Fe(BCC) : Fe diffuses in y-Fe(FCC) ; C
diffuses m e-Fe(BCC) ; C diffuses in y- Fe(FCC) (2%) (b)lec the reason
for your arrangernent, (3%) '
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(1} A single strain gaée iformi.ng an 'ﬁng.}e of % w‘ith
a horizontal plane must be used to détcrmin_e the gage
pressure in the cylindric,ﬁl steel tank shown. The

d cylindrical body of the tank is 6 #m thick and has a
600 - nrim inside di-amcter It is made of a steel for
which £ = ZUOGPG' and v= 029 For a strain gage
':rcadmlg of 350 #, determine the pressure. 1n the tank.
{(12%)
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(2) The steel bars BE and AD each have a2 Sx15—mm
cross section.. Assuming that lever ABC s rigid and
using E=2OOGPH, determine the deflection of point €,
(135) . . , A

.25% .

{1) A beam AB is supportcd by a strut CD and carries a load P = 2500 1b as shown :
in the Fig. 1. The strut, which consists of two bars, is connected to the .
heam by a belt passing through each of the bars at joint C. If the allowable
average shear stress in the bolt 1s 14,000 psi1, what is the mipimum required :
diameter d of the bolt? (7%) '
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{2) A horizontal rigid bar AMB of length 2b is supported by two inclined wires .
€D and (B (Fig. 2). The wires are attached to a support at C, which is located
at distance b above point A. Both wires have axial rigidity EA, are made
of the same material, and have the same diameter. Determine the tensile
forces T, and T, in wires CD and CB, respectively, due to vertical load P
acting at the end of the rigid bar. {9%)

(3) Construct shear—force and bcnding;momcnt diagrams for the beam ABC loaded
as shown in the Fig. 3. The cable passes over a small frictionless pulley
at C and supports a weight W = 5.0 kN. (9%)
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