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A Study on Heat Transfer in Sand Molds
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ABSTRACT
In order to investigate the relationship between the thermal characteristics

shell

moid, and the solidification characteristics of molten metal, the thermal ana—

lysis of rarious molds and melt were performed.

1)

2)

3)

4)

5)

The structure of Al-Castings was a so observed,

Results obtained in this experiment were as follows:

The heating rate of the molds was incresed in the order of green sand mold,

CO, mold, dry sand mold and shell mold, On the other hand the solidification
time of the melts was shortened in the order of dry sand mold castings,CO,
mold castings, green sand mold castings and shell mold castings.

The arrest temperature period in the heating curve of the green sand mold
was resulted from the eraporation of moisture contained in mold, which was
transfered to the outer side of the mold,

The temperature fluctuation of the melt in the shell mold was considered to
be resulted from the combution heat of resin contained in the mold_

The amounts of heat absorption of the molds were incresed ir? the order of
dry sand mold,co2 mold, green sand mold and shell mold,

The higher the solidification rate was, the longer was its shrinkage pipe and

the finer its grain size,
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{Table 2> Grain distribution of silica sand

Sieve Ao,

(mesh) 40 | 50 | 70 (100 {140 200|270 pan

weight (%) | 0.4|5.28[45.8(44.6|3.4]| 0,2]0.210,1

2. Alguy
2.1 FHZEH|
2.1.1 #8358
1 it 4t
TH A Zoll AE5 418 S Table 1 3 Table
(Table 1> Chemical composition of silica
sand
Compo- .
Gtion | Si0, |ALO:| FeO| CaO | MgO |Loss
weight 993,86 [1,73[1.72] 0.210.2 | 2.3
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(Table 3) Chemical analysis of bentonite

150 mesh under sizecl

Compo-| ..
sition |°10s [Al;GilFe,031MgO | CaO (Na,O[Loss
weight
67 7
% 120,51 2,312,318 0.3]5.2
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(Table 4) Chemical composition and prop-
erty of sodium silicate

Chemical composition
(Wt %) Property

Moist-|Mole ratio |Specitic

Si0, [Na,O|Fe .
272 23 ure |[(sio,/Na,0) | gravity

34 | 15 | 0,05 | 50,95 2.2 48 Be
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(Table 5> Time required to reach solidi-
fication temperature (658°C)

Time (sec)

Green sand mold 30
Co, mold 40
Shell mold 41
Dry sand mold 60
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Time (min)
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{Table 7> Cooling velocity solidification

end
Cooling rate (‘'C/min)
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(Table 8) Thermal properties of various
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Tty | C p K a b
Mold al g Clg/ce | cal/om|ch, sec| (cgs)
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mold ’ ’ )

Greensand 0 %5 16
mo 1d . .
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{Table 9> Exoerimental temperature of
mold & mold constant

Interfa{Initial |Mold
ce temp| temp of| constant
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Mold 6, 1C)| 6,10 M
Dry sand
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Shell mold 575 25 115.8
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