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1. Melting Processes (20 points).
1.1 Explain clearly how these furnaces work. Also use drawings.

i. Gas stack furnace (5 points)

ii. Induction furnace (5 points)

1.2 How much does it cost to melt and hold 100 Ton of pure aluminum (superheat = 100C)
using a gas reverb furnace? (10 points)

Given the following data:

Gas price = 20 Baht/kg
Heat Content of Gas = 50 MJ/kg

q=C,, (T —T,.)+AHf+Cp,,ATs

Al 1,190 1,090 398,000

A.lummum, Indnctmn
 Aluminum; Gas Crucible
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2. Casting Processes (20 points).

2.1 Choose the right casting processes and explain clearly how to produce the following
parts:

i. Aluminum alloy wheels with the order of 1,000,000 pieces/year (5 points).

ii. Zinc zip parts with the order of 1,000,000 parts/year (5 points).

2.2 Give two limitations of hot chamber die casting. (5 points)
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2.3 Explain the plaster mold casting process. (5 points)

3. Cast Metals (30 points)
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a) Draw a cooling curve of Ni-57%Cu solidifying slowly in a sand mold. Include as much detail as
possible such as the melting point. (Note: There is a 5°C undercooling) (5 points).
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b) Draw a cooling curve of Fe-2.5%C cast iron solidifying slowly in a sand mold. Include as much
detail as possible such as the liquidus, solidus, or eutectic temperatures. (Note: There is a 5°C

undercooling) (5 points).
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c) How much copper (wt%) is in the middle of the dendrite and outside dendrite for a Al-15%Cu. (5

points)
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d) Explain clearly how a peritectic microstructure is formed? (5 points)
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e) For gray cast iron, what type of graphite flake do we want to have? (5 points)

f) Explain clearly how to produce ductile cast iron? (5 points)

4. Solidification (30 points)

a. Explain clearly the effects of pressure on undercooling (10 points).
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b. Explain clearly the effects of undercooling on nucleation (10 points).

c. Explain clearly why constitutional undercooling is needed for dendritic growth (10
points).

v GOOD LUCK v
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