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a). Thermosetting polymer: (4%)
b). Nanomaterials: (4%)

c). Hall-Petch effect: (4%)
d). Creep: (4%)
€). Sintering: (4%)

b
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P4 ~ A hydrogen atom existswith itselectron in the n= 4 state. The electron undergoes a
transition to the n= 3 state. Calculate (a). The energy of the proton emitted ? (4%) (b).
Itsfrequency ? (3%) And (c) Itswavelength in nanometer (nm) ? (3%)

= ~ Usethefollowing error function tableto gascarburizing of a gear of 1020 steel at 927°C.

Calculatethetimein minutes necessary to increase the carbon content to 0.40% at
0.5mm below the surface. Assumethat the carbon content at the surfaceis 0.90% and

that the steel has a nominal carbon content of 0.20%. D,,, = 1.28x10™" m*/s (10%)

z erf z z erf z z erf z z erf z
0 0 0.40 (4284 0.85 0.7707 1.6 0.9763
0.025 0.0282 0.45 0.4755 0.90 0.7970 1.7 0.9838
0.05 0.0564 0.50 0.5205 0.95 0.8209 1.8 0.989]
0.10 0.1125 0.55 0.5633 1.0 0.8427 1.9 0.9928
0.15 0.1680 0.60 0.6039 1.1 0.8802 2.0 0.9953
0.20 0.2227 0.65 0.6420 1.2 0.9103 2.2 0.9981
0.25 0.2763 0.70 0.6778 1.3 0.9344) 2.4 0.9993
0.30 0.3286 0.75 07112 1.4 0.9523 26 (0.9998
0.35 0.3794 0,80 0.7421 1.5 0.9661 2.8 0.9999

-+ ~ An x-ray diffractometer recorder chart for an element that has either the BCC or
FCC crystal structure shows diffraction peaks at the following 20 angles: 40, 58,
73, 86.8, 100.4 and 114.7. 2=0.154 nm. (a). Deter mine the cubic structure of the
element? (4%) (b). Deter mine the lattice constant of the element? (6% )

+ ~ Determinethecritical crack length (mm) for an edge crack in athick 2024-T6 alloy
plate has a fracturetoughness K ic = 23.5 MPam*?and is under a stress of 300M Pa ?

Assume Y = 2+ (10%)
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I* ~ Using the Larsen-Miller parameter plot at a stress of 207 MPa (30 ksi), determinethe
timeto stress-ruptureat 980°C  for an equiaxed MAR-M 247 MFB alloy ? (10%)

Larsen-Miller parameter, £ = [T(°C) + 273] [20 + log(s)] x 1072
22.2 233 24.4 23.5 26.7 Z7.R 28.9 30 31.1
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Je ~ CMC ismadewith continuous SiC fibers embedded in a glass-ceramic matrix as
following figure. Calculate thetensile elastic modulus of the composite under isostrain

conditions? (5%)

Glass-ceramic (GC) matrix: SiC fibers:
E =94.0 GPa E =350 GPa
50 pwm diam. i
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