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1. Your company wishes to produce 300 kg of Ni3Al intermetallic compound. Determine the
amount of nickel and aluminum (in kg) that required for producing the alloy. The atomic
masses of pure nickel and aluminum are 58.71 and 26.98 g/mol, respectively. (12%)

2. Zinc has an HCP crystal structure for which the ratio of the lattice parameters c/a is 1.865.
If the atoms are thought of as being hard sphere, calculate the atomic packing factor for
zine. (12%)

3. The metal copper has an FCC crystal structure. A second-order diffraction peak occur at 2
diffraction angle of 46.26° from the (200) plane for the copper when monochromatic x-ray
with a wavelength of 0.0711 nm is used: Determine the lattice parameter of copper. (12%)

4. A cylindrical specimen of aluminum having a diameter of 12.8 mm is pulled in tension.
Some of the load-elongation data is collected and tabulated below.
Calculate (a) the modulus of elasticity, (4%)
(b) the tensile strength of the alloy, (4%)
(c) the approximate ductility of the alloy, (4%)
(d) the true stress with a load of 46200 N. (4%)

Load 1 4
° 0 =1 15100 | 30400 | 38400 | 46200 7_500 44800 36400
™y | | maximum fracture
Length: | .
( ) 50.8 | 50.902 | 51.003 | 51.308 | 53.848 | 55.880 57.658 | 59.128
mm . :




5. A carbon steel containing 0.28% C is heated to 750°C in the oty region and hold for one
hour, then quench the steel to room temperature. The carbon contents of the ferrite and
austenite phases are approximately 0.02% and 0.6% respectively at the terqperatdre of
750°C. The carbon content of the cementite is 6.67%. The solubility of cg;b‘on in iron is
approximately zero at room {emperature.

(é) Determine the microconstituent that will form after quench. (6%)
(b) Determine the amount of each microconstituent after quench. (6%)

6. (a) What is slip casting? (6%)
(b) What is tape casting? (6%)

7. Draw a schematic diagram of the electron énergy band structure of a metal, a-
semiconductor, and an insulator. Use this to discuss reasons for the difference in electrical
conductivity between metals, semiconductors, and insulators. (12%)

8. (2) Describe the mechanisms of heat conduction in solid materials. (6%)
(b) Explain why metals are typically better thermal conductors than ceramic materials.(6%)



