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Properties of Green Sand with Various Oolitics Content

Yutaka Kurokawa, Masayoshi Ichioka, Hideaki Ota and Hidekazu Miyake

The authors prepared various ooclitics sand by coating Na and Ca bentonite oven silica sand
within 4~16 mass % and burning it at 1 273 K. According to the specific gravity and water ab-
sorption quantity of oolitics, it was calculated that oolitics had a 5~15 vol % void which ab-
sorbs water, According to the change of the grain fineness number, that the average oolitics
thickness was calculated to be 4~7 pm. The authors prepared green sand by adding bentonite
to oolitics sand. Green sand properties such as moisture, test piece density, dry compression
strength, maximum expansion and scabbing time changed in proportion to the oolitics quan-
tity. Green compression strength and surface stability were increased by adhering oolitics,
however the ratio was low when more oolitics adhered. The authors have arrived concluded
that oditics affected the properties of green sand due to (a) Water absorption to void part, (b)
Decrease of bulk specific gravity, (c) Increase of friction resistance, (d) Granulation, (e)

Expansion absorption.
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Table 1 Properties of bentonite.
Moisture | Ignition | (+20u) | Swelling, 0.0IN pH
Loss Grain Methylene
mass% | mass% | mass% | mli2g |blueml/0.5g)
Na.Bt{ 107 6.38 0.47 32 33.2 9.7
Ca-Bt] 127 16.45 1.47 12 59.9 2.3
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Table2 Chemical compositions of bentonite (mass
%).

Si0; | ALO, | Fe,05 | MgO | NagG ] CaO | KO
NaBt §636 1214 | 38 | 20 | 27 | 07 | 03
CaBt | 509 208 § 15 | 24 § 16 | 40 | 05

Table3
(mass %).

Chemical compositions of silica sand

Si0, ALO,
Silica sand 99.8 0.04

Fe,O,
0.008

Table4 Grain size distribution (mass %).

Opening, 12 1600 1425 §300 1212 11501106 | 75 | 53 } Pan jJIS.FN
Silicasand] 0.1 | 1.5 ]11.3]29.2143.7|13.5]0.5 00 )02 {1155
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Table 5 Properties of silica sand adhered with oolitics.

Oolitics | Silica | Bulk specific] Specific§ Drop | JIS FN} pH | Acid demand| Total clay
gravity gravity § time value
mass% |mass%|  g/om® g/em’® | sec ml/50g mass%

Silica sand 0.0 99.9 1.65 262 | 289 | 1183 ] 63 -3.2 0.12
added 4mass% 3.5 96.5 1.53 2.59 | 378 | 107.5] 6.8 -0.2 0.02
NaBt added 8mass% 6.7 93.2 1.49 257 | 386 101.5] 72 14 0.04
added 12mass% 9.6 90.4 1.48 2.56 | 395 | 99.0 7.3 7.0 0.12
added 16mass% 12.2 87.4 1.41 2.55 | 433 ]| 96.2 15 6.8 0.32
added 4mass% 3.2 96.7 1.58 260 | 354 ] 1094]| 69 6.8 0.08
CaBt added 8mass% 5.9 93.9 1.55 258 1391 11042] 7.0 7.0 0.14
added 12mass% 8.7 91.1 1.53 257 | 402 11011 ] 71 7.4 0.26
added 16mass% 114 88.0 1.51 256 | 41.7] 984 | 73 13.0 0.58

Silica sand 3.5mass%h | 6.7mass% ' _ 9.6rmass%  122massh
Silica sand adhered with oolitics by added Na-Bt.
10um
1

Fig.1 The SEM photograph of silica sand adhered with oolitics by added Na-Bt.
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Table 6 Thickness of silica sand adhered with
oolitics.

Content of | Diameter | Thickness
oolitics of sand | of oolitics| ADn~O
O Dn ADnw,
mass% cm Lm 4 m/mass%
Silica sand 0.0 0.0194 - -
3.5 0.0216 23 6.5
6.7 0.0230 36 54
Na-Bt 9.6 0.0237 |43 45
12.2 0.0245 51 4.2
32 0.0210 17 5.2
5.9 0.0223 30 5.0
CacBt 8.7 0.0231 37 13
11.4 0.0237 44 3.3
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Fig. 2 Change in total clay and oolitics content
after multi mixing. (a) Total clay of mixing sand,
(®) Oolitics of mixing sand
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Fig. 3 Relationship of compactability on changed
oolities content. (a) mixing sand (added Na-Bt) with
oolitics (burned Na-Bt), (b) mixing sand (added Na-
Bt) with oolitics (burned Ca-Bt)
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Fig.4 Change of green sand properties at 40 vol % compactability. Mixing sand is added 8 mass % Na. Bt.
(a) Moisture, (b) Test piece density, (c) Green compression strength, (d) Surface stability, (e) Permeability,
(f) Dry compression strength, (g) Maximum expansion, (h) Scabbing times
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Fig. 5 The SEM photograph of system sand grain
cut cross section.
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Table7 Moisture and percentage void of oolitics.

Content | Moisture| Moisture | Percentage | Percentage
of | of green fof oolitics]  void of void of
oolitics | sand oolitics oolitics
mass% | mass% | mass% |mass%/mass%]| vol%/vol%
Silicagan} 0.0 1.91 - -- -
3.5 2.15 0.24 6.4 12.8
6,7 2.32 0.41 5.7 11.6
N Bt =g T 545 [ 054 53 10.8
12.2 259 (.68 5.3 10.7
3.2 2.02 0.11 3.4 6.9
59 2.08 0.17 2.8 5.8
CaBt =T [ oa 34 9
11.4 2.19 0.28 2.4 5.0
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