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Conservation of Energy:

pgH =% pv’

Solidification time in sand mold:
,=[1['i‘£f_}2 1 J(z)’
4\ T =Ty | knpcy N4
Solidification time in steel mold:
t= pmAH / r
HT, -T,)

Thermal conductivity of steel = 20 W/m/°C

Heat capacity of steel = 0.5 kJ/kg/°C

Heat transfer coefficient (steel/liquid aluminium) = 5,000 W/m/°C

Cost of energy = 0.01 baht/kJ

Density of pure aluminum = 2,700 kg/m®

Heat capacity of liquid aluminum = 1 kd/kg/°C

Heat of fusion of aluminium = 398 kJ/kg
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1. Defects (20 points).

Explain the causes of the defects and how to solve the problems.
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2. Metal Casting Processes (20 points).

(a) Explain how an induction furnace works. Make a sketch and explain. (5
points)

(b) Explain how an investment casting is conducted. Also, make a sketch. (5
points)

(c) How much does it cost to melt 500 kg of pure aluminium and hold the
temperature at 750°C in a furnace? (10 points)

(Given: aluminium is at 25°C and the melting point is at 660°C)
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4. Solidification (20 points).

(a) What is a secondary dendrite arm spacing (SDAS)? Sketch and explain
briefly. (5 points)

(b) Explain 2 methods to get fine SDAS? (5 points)

¢) For an Al-20%Cu alloy, what is approximately the amount of copper near the
perimeter of the dendrite? (Also draw lines on the phase diagram) (5 points)

d) For an Al-45%Cu, what is approximately the amount of copper near the center of
the dendrite? (Also draw lines on the phase diagram) (5 points)
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5. Casting Design and Casting Testing (20 points)

(a) What are two (2) methods to eliminate “Hot Spots” in casting (5 points)

(b) Explain clearly two (2) methods to test for internal defects (5 points)

(c) Identify 2 design problems on this drawing. Explain what the problems are and
how to solve the design problems. (10 points)
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