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®  Heat transfer coefficient (steel/liquid aluminium) = 2,000 W/m?/°C

B Heat transfer coefficient (brass/liquid aluminium) = 10,000 WIm’/°C
®  Density of pure aluminum = 2,700 kg/m3

B Heat capacity of liquid aluminum = 1 kJ/kg/°C

B Heat of fusion of aluminium = 398 kJ/kg

B Heat capacity of sand = 0.6 kJ/kg/°C

B Viscosity of pure aluminum = 0.0013 Pa-s
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1. Melting Furnaces (15 points)

a) For melting zinc alloys, which furnace is the most suitable: crucible furnace,
cupola furnace, or arc furnace? Explain your reason clearly.

b) Explain the key advantages of hot chamber die casting when compared with
cold chamber die casting.

2. Defects (15 points).

a) What is microsegregation defect? Also explain how to solve it.

b) What is hot tearing defect? Also explain how to solve it.
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3. Fundamentals (20 points).
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a) Draw the final microstructure of an Al-1%Cu alloy solidified in a sand mold.
Explain all the phases. (5§ points)

b) For an Al-20%Cu alloy solidified very slowly, draw the final microstructure (5
points)

¢) For an Al-20%Cu alloy solidified very slowly, approximately how much alpha
phase is in the microstructure.

d) For an Al-20%Cu alloy solidified very slowly, approximately how much
copper (Wt%) is at the middle of the alpha phase? (5 points)
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4. Cast Metals (10 points)

a) Draw a cooling curve of a pure aluminum metal solidifying slowly in a
graphite crucible. Include as much detail as possible such as the melting point.
(Note: There is a 10°C undercooling) (5 points).

Temperature
Q)

v

Time (min)

b) Draw a cooling curve of Al-20%Cu alloy solidifying slowly in a graphite crucible.
Include as much detail as possible such as the liquidus, solidus, or eutectic
temperatures. (Note: There is a 10°C undercooling) (5 points).

Temperature
O

v

Time (min)
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5. Fluidity (20 points).

This mold is made of steel and it is at 200°C. The metal is pure aluminum. Answer
the following questions:

g - e
.—

L=5m

i) If we pour the metal with the temperature of 700°C and the metal flows for the

length of 0.5 m before stopping. How much the metal head must be (H=7?) (5
points)?

ii) At the “Entrance,” is the flow of the liquid metal laminar or turbulent? Explain your
answer clearly (5 points).
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6. Others (20 points).

(a) Which case (A or B) of the sample will give better tensile properties? Explain

clearly why. (10 points)

aluminum alloy is poured at the same temperature of 700°C. The metal

mold is at the same temperature of 200°C

Conditions:

®)

(A)

casting. (10 points)

b) Explain clearly 3 methods to reduce hot spots ina
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