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Attempt only ( Five ) Questions

Q1: A diffusion couple for two hypothetical metals A and B. After a 30-h heat treatment
at 1000 K (and subsequently cooling to room temperature) the concentration of A in B is
3.2 wt% at the 15.5-mm position within metal B. If another heat treatment is conducted
on an identical diffusion couple, only at 800 K for 30 h, at what position will the
composition be 3.2 wt% A? Assume that the preexponential and activation energy for the

diffusion coefficient are 1.8 x 10 m2/s and 152.000 J/mol, respectively.
(12 Marks)

Q2: a): Calculate the unit cell edge length for an 85 wt% Fe—15 wt% V alloy. All of the

vanadium is in solid solution, and at room tem
i3 BCE. AFc= 55.85,Av =50.94, Pre = 7.87 gm!
b): Cite two reasons why interstitial diffus
diffusion

perature the crystal structure for this alloy
cm’, py = 6.1 gm/em’.

ions normally more rapid than vacancy

(12 Marks)

Q3: a):Acylindrical specimen of an alloy 8 mm in diameter
produces a reduction in specimen diameter of 5 X 107 mm
oisson’s ratio for this material if its modulus of elasticity is 140 GPa.

intension. A force of 15.7 KN
. Compute P

(b): Distinguish between materials that are op
of their appearance and light transmittance

is stressed elastically

aque, translucent, and transparent in terms

(12 marks)

Q4:a): The transmissivity
light is 0.85. If the index
material that will yicld
considered.

(b): Determine the Miller indices for the pl

of retraction of this

anes
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T of a transparent material 20 mm thick to normally incident

material is 1.6, compute the thickness of

a transmissivity of 0.75. All reflection losses should be

shown in the following unit cell:

iy

(12 Marks)




Q5:a). The metal rubidium has a BCC crystal structure.If the angle of diffraction for the
(321) set of planes occurs at 27 (first-order reflection) when monochromatic x-radiation
having a wavelength of 0.0711 nm is used, compute (a) the interplanar spacing for this set
of planes and (b) the atomic radius for the rubidium atom.

b). A brass alloy is known to have a yield strength of 275 MPa , a tensile strength of 380
MPa , and an elastic modulus of 103 GPa. a cylindrical specimen of this alloy 12.7 mm .
in diameter and 250 mm long is stressed in tension and found to elongate 7.6 mm. On the
basis of the information given, is it possible to compute the magnitude of the load that is

necessary to produce this change in length? If so, calculate the load. If not, explain why.
(12 Marks)

Q6: a): At room temperature the electrical conductivity and the electron mobility for
copper are 6.0 X 10’ (ohm.m)" and 0.0030 m*/V.s, respectively.(a) Compute the number
of free electrons per cubic meter for copper at room temperature. (b)What is the number
of free electrons per copper atom? Assume a density of 8.9 g/em’. Acy = 63.55 gm/mol.

b). Determine the ASTM grain size number if 8 grains per square inch are measured at a

magnification of 600 X.
(12 Marks)

NOTE: )
N, = 6.022 x 10* atoms/mol , R = 8.31J/mol.K, o = 1 257x10° H/m ., = 8.85x107™

F/m

Dr. Kadhim A. Hubeatir

"Good Luck"
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