3.044 MATERIALS PROCESSING

LECTURE 9

Example 1: Casting into low conductivity molds
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Greatly simplified if:
Mold is thick — can neglect air — semi-infinite geometry — erf

gradients are

Mold controls heat loss — T},01q4 increases — kg decreases — in mold

Superheating is negligible — liquid poured at T,,
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Boundary Condition: @t =0, s =0
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Boundary Condition: @s = L, t = t;
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Example 2: Thin castings / Cold molds / Highly conductive molds
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—h(T,, — Tho
5= ( ld)t +A
pst
Boundary Condition: @t =0, s =0
A=0
—h Tm - Tmo
s = ( ld)t
pst
Typical Values:
kJ
Al: py =270 Hp=10——, T, =660°C
cm mol

Mold : Tmold = 25°C

Time to Solidify : ¢ty = 200i = lcm ~ 1s, = mm ~ sub-s
m
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