Name: Student ID No:

Faculty of Engineering
Prince of Songkla University

nIRaLUatNIANTTANER 2 Un1s@nu 2548
Huan 4 Sunau 2549 198 13:30 — 16:30 1
Je 237-302 #a9 A400

L4 9/ 4
H{ARANUANAY AF. LAB)" qssmauq

. o o a «
(1) deudmeuWanysalnieie Wikazuuuiy
. . - o d s ,
@ ‘bayywmhienamnaiiadhasy wsl HiATesRARY uas Dictionary aeuld
(3 WinmassuteasuliFuufesneuaey winideads Woweransdauaauls

- o ) L4
@) fendmaAon Mdayan i lumii

a & & o a o o o
nasalumssatlnwiusmaliuanlumeinnyasauasinnisng 1 mMmanganm

Question No. Point Result

1 20

2 20

3 20

4 20

5 20

Total
Useful Equations and Data:
Conservation of Energy: ®  Thermal conductivity of steel = 20 W/m/°C
pgH =1 pv? .

Heat capacity of steel = 0.5 kJ/kg/°C
Solidification time in sand mold:

|7 PAH 2 1 [1)2 ®  Heat transfer coefficient (steel/liquid aluminium) = 5,000 Wim/°C
4\ T, - I kmpmcm A
®  Costof energy = 0.01 baht/kJ
Solidification time in steel mold:
Yo, AH .» ®  Density of pure aluminum = 2,700 kg/m3
h(Tm - 7:)) " Heat capacity of liquid aluminum = 1 kJ/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.

e) Hot tearing
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2. Metal Casting Processes (20 points).

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

(b) List the six (6) casting processes presented in class. (5 points)

(¢) How much does it cost to melt 100 kg of pure aluminium? (10 points)

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

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

(b) Should the pouring metal temperature be low or high to get fine SDAS? Why?
(5 points)

(¢) Besides giving higher mechanical properties, explain two other advantages of
a structure having fine SDAS? Please explain clearly. (10 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 (10 points)

(b) What are two (2) methods to test for surface defects (5 points)

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