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Abstract

Reducing industrial waste and improving the atmospheric environment recently have emerged as important tasks for the casting
industry. Various types of artificial sand that can replace natural sand have been developed and used to solve problems that arise
with the use of conventional foundry sand and to improve the foundry environment. However, only limited physical properties pro-
vided by overseas suppliers are known and in-depth comparative analyses with existing natural sand are lacking. For the design of
the casting process, a wide range of thermal properties must be secured not only at room temperature but also at high temperatures.
In addition, it is important to compare and analyze the differences in thermal properties between existing natural and artificial sand
because changes in thermal properties require changes in the design of the casting method. In this study, the thermal behavior of the
mold was analyzed through a thermal expansion test of mold blocks for natural and artificial sand., To this end, a thermal property
test to evaluate thermal conductivity was performed by determining a temperature range. The results of the experiment, revealed
that the thermal conductivity was 5-40% higher in artificial sand than in natural sand, and the coefficient of thermal expansion was
about 15% lower for artificial sand. However, there was not a significant difference in specific heat regardless of the composition.
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(a) LFA467(Netzch, Germany)

(b) specimen holder and specimens

Fig. 1. LFA measuring device and specimen holder.



(a) DIL 402(Netzch, Germany)

(b) Specimens

Fig. 2. Thermal expansion test device and specimens shape.
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Fig. 3. Thermal conductivity of each casting sand according to
temperature.

Table 1. Main ingredients for each casting sands

ALO; | SiO, | Fe,O5 | TiO, Other
S-Pearl 72.03 | 1995 | 276 | 3.31 Na,O, CaO,
MgO, K,0
CPS-1 >45.0 | <52.0 | <3.0 | <15 <25
CPS-2 >50.0 | <47.0 | <15 | <15 <2.0
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Fig. 4 Specific heat of the casting sands according to the temperature.
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Table 2. Specific heat properties for each sands for mold

Natural sand S-Pearl CPS-1 CPS-2 Chemical substance
( Australia) (reference)
Specific heat 0.75~1.118 0.76~1.073 0.729~1.065 0.764 ~1.143 Si0O; (0.75J/gK)
AlLO; (0.771/gK)
Table 3. The density of each sands for mold
Natural sand ( Australia) S-Pearl CPS-1 CPS-2
Density when measuring 1.26 1.664 1.369 1.498
thermal conductivity (30 mm x 30 mm %30 mm block)
reference - 1.91~2.05 1.4~1.6 1.40~1.65
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Fig. 5. Thermal expansion rate of natural sand and S-Pearl according to temperature.
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Table 5. The thermal properties of mold block and casting sand

Moldblock Casting sand(without binder)
natural sand S-Pearl natural sand S-Pearl Chemical substance
( Australia) (reference)
specific heat 0.74~1.124 0.75~1.075 0.73~1.095 0.784~1.073 ALO;(0.77)
Si0,(0.75)
thermal conductivity 0.31~0.039 0.51~0.55 0.035~0.057 0.055~0.075 ALO;(24~39)
(W/mK) SiO, (1~11)
Table 6. The thermal properties of each sands
natural sand S-Pearl CPS-1 CPS-2 reference
( Australia)
specific heat 0.75~1.118 0.76~1.073 0.729~1.065 0.764 ~1.143 0.75~1.1
[J/g*K]
thermal conductivity 0.31~0.39 0.51~0.55 0.39~0.34 0.44 ~0.35 0.53
[W/m*k]
density 1.012 1.369 1.498 1.4~2.0
[ g/em;]
thermal expansion 3.6 @~500 1.43 @~300 4.6 44 CPS :4.5~6.5
coefficient 38 @500~600 -4.7 @300~550
[*e-6/K] -10 @600~700 6.2 @550~700
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