s EdbF K2 100 25 AR 38 %A % (16% each 8%)

,éf{ ﬁﬁ- é:_g_ 7]‘] : 3722 }E #& %“3—3 /;7\ :% Lﬂ‘ ;eb > ﬁ' z, QE. An x-ray diffractometer re.corder chart for an element that has either the BCC or the FCC
crystal structure showed diffraction peaks at the following 2 theta angles
% - ,ET? 7}‘# TH‘ 7,1:+1E% ;ﬁi_ lfi %i'(ﬁé (iiﬁé%‘) 41.069°, 47 782°, 69.879°, and 84.396° (The wavelength of the incoming radiation was
0.15405 nm.)
- ;H._ — B .
$—78 #£—37 a) Determine the crystal structure of the element.

b) Determine the lattice constant of the element
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— _ Explain following term (use graph or give an example):  (30%, each 6%)
1. Solid-solution hardening (strengthening)
2. Fracture toughness, Kic
3 Extrinsic semiconductor
4. 0.2 percent offset yield strength

5 Critical radius of a homogeneous nucleus

= (12%

The electrical resistivity of pure germanium is 0.46 Q - m at 300 K Calculate its electrical
conductivity at 425°C. For germanium, the band energy gap, g = 0.67 eV

k = 8.62x 107eV/K

= 2%

The diffusivity of copper atoms in the aluminum lattice is 7.50 - 10" m?¥/s at 600°C and 2.50
<10 m?/s at 400°C.

Calculate the activation energy for this case in this temperature range. [R =8 314 J/(mol ‘K) ]

va  (18% each 9%)
A 0 505-in -diameter aluminum alloy test bar is subjected to a load of 25,000 Ib. If the
diameter of the bar is 0.490in. at this load, determine () the engineering stress and strain and

() the true stress and strain.

£ (12% each 6%)
(a) What is Schmid’s law (use graph and equation)? (b) What is critical resolved shear

stress? Explain whether FCC metals or BCC metals have lower critical resolved shear stress.




