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Effects of Green Sand Materials on Oolitics Formation and Peeling

= T O

Yutaka Kurokawa, Masayoshi Ichioka, Hideaki Ota and Hidekazu Miyake

The oolitics formation of green sand is a significant composition which effects the sand
property greatly. However the oolitics mechanism has not yet been clarified. Therefore in
this study, we made green sand, burnt it to 1473 K, peeled off the oolitics which had adhered
using a rammer, and observed the mechanism of oolitics formation. The results showed that
oolitics adhered at 873K are easy to peel off and those over 1073 K are difficult. The results
also showed that the CO: process core sand increases oolitics and the core sand using organic

binder decreases the formation of oolitics,
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Table 2 Properties of bentonite.

Moisture [Ignition(+ 20 i Chemical compositions

Loss  |Grain mass%

mass% |mass%| mass% | SIO, [ALO,|Fe,0;|Na,0fCa0
Na, Bt-1 107 6381047 [6361214]38 [27 {07
Ca, Bt 127 116451 147 15094208115 116 |40

Activate Bt] 114 6651030 16701141114 291718
Na, Bi-2 8.3 TA5 1 009 J7731135) 15 129 110

Table 3 Properties of starch.

Moisture Ash Starch Swelling a-starch
mass% mass% mass%o ml mass%a
12,9 0.1 99.0 76 97.0

Table 4 Properties of sea coal.
Ash, mass% | Volatile matter, mass%} Fixed carbon, mass%
81 3543 52%3

Table 5 Conditions of core making.
addition resin by 2mass% vs. sand

Shell mold Jaddition hexamethylenetetramine by 15mass% vs. resin
addition calcium stearate by 0.15mass% vs. sand
Coldbox  Jaddition partl,part2 by 0.9mass% vs. sand

addition triethylamine by 0.02mass% vs. sand
CO, process laddition water glass by 4mass% vs. sand, molrate:2.3
CO, gas  60sec gasing
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Fig.1 Relationships between total clay and va-
rious oolitics coated sand. (a) different bentonite,
(b) starch and sea coal, {(c) different core binder
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Fig. 2 Relationships between oclitics and various
oolitics coated sand. (a) different bentonite, (b)
starch and sea coal, {¢) different core binder
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Fig. 3 Relationships between total clay after
breaking and various oolitics coated sand. (a) diffe-
rent bentonite, (b) starch and sea coal, (¢} different
core binder
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Fig. 4 The SEM photograph of burned oolitics coated sand before and after breaking.
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Table 6 Relationships between quantity of residual
oolitics and various oolitics coated sand (mass %) .

burning temperature,K.

673 873 1073 1273 1473 | Average
Na, Bt-1 a9 0.0 47 6.0 87 4.1
Ca, Bt 0.1 2.6 49 54 10.3 4.7
Activate Bt 0.2 1.0 49 6.3 83 4.1
Na, Bt-2 0.0 0.7 4.6 6.0 9.2 4.1

Starch Imass% | 0.5 14 47 6.1 8.5 42

Sea coal Imass%| 0.1 1.5 4.5 5.4 7.6 38

Shell mold 0.0 0.5 2.9 5.6 7.8 3.4

Cold box 0.0 0.0 2.5 4.1 7.4 2.8

CO, process 12 39 6.3 74
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Fig.5 X-ray diffraction patterns of bentonite Na,
Bt-1 with burning treatment on various temperature.
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Fig. 6 DTA curve of bentonite Na Bt-1.
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Table 7 Properties of green sand used in foundry.

oolitics silica

mass%e mass¥
No.l 12.1 74.9
No.2 24.5 632
No.3 19.6 623
Nod 9.1 89.0
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