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Identification of Cast Tron Sand Inclusion Defect by Surface Analysis of
Foundry Sand Dipped in Molten Metal

Yutaka Kurokawa®, Hitoshi Kambayashi*, Toyoaki Mizuta®,
Hideaki Ota“* and Hidekazu Miyvake"**

The purpose of this research was to analyze sand inclusion defects using SEM/EDS. For this, foundry
sand was dipped in molten metal and SEM/EDS data was used for comparison. In the green sand of SEM
/EDS data for comparison, the surface was porous. Sand particles also showed the tendency to melt easily.
The core sand showed the tendency for smooth surface did not melt eastly compared with green sand.
Data of new sand, reclaimed sand, refractory sand, and ladle slag, etc. was gathered as SEM/EDS data for
comparison. Sand inclusion defects which at casting factories were analyzed using the SEM/EDS data for
comparison. The results confirmed that the causes can be determined.
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Fig. 1 Method of dipping in molten metal of foundry
sand
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Table1l Properties of foundry sand (green sand)

Low .
refractori| Siica | O
distribuj  Refractoriness
ness content \
. tion
materials
massk_{ massh I JISFNI = SK temp. K

Green sand(No.1 7.7 80.5 98.0 ISK-34(-){ 2013
Green sand(No.2 14.0 73.0 921 {SK-33(-){ 1993
Green sand(No.3] 185 734 | 112.6 |SK-20(+)] 1933
Green sand(No.4 19.2 66.3 | 1207 | SK-20 1803

Table2 Properties of foundry sand {new sand, re-
claimed sand, core sand)

Sio, distGri':\.J’:ion Refractoriness
massh JIS FN SK temp. K
New sand(No.1) 99.7 1134 SK-35 2043
New sand(No.2) 94.6 114.2 SK-35 2043

SK-30(-) | 1933
SK-33(+) 1 2013
SK-34(+) | 2033

New sand(No.3) 92.8 107.9
Reclaimed sand(No.1} 92.0 100.6
Reclaimed sand(no.2¥ 93.2 112.0

Core sand 91.8 107.9 | SK-30(-)] 1933
Table3 Properties of foundry sand (refractory
sand)

. G‘rain) Refractoriness
distribution
JIS FN SK temp. K
Mullite sand 137.3 SK-37(+) | 2098<
Zircom sand 204.8 SK-37(+) | 2098<
Refractory sand{Cromite sand  138.3 SK-37(+) { 2098<
Olivin sand 185.1 SK18~27 1828
Slag sand 126.7 SKba 1488
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Fig. 2 Relation between refractoriness and melting
time at 1673K
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Fig. 3 SEM image of foundry sand dipped to molten
metal (1673K, FC250).
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Fig. 4 EDS analysis of foundry sand dipped to mol-
ten metal (1673K, FC250). The foundry sand which
changes the analysis data before and after dipping
are shown,
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Fig. 6 SEM-+EDS analysis of inclusion by pouring ex-
periment.
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Fig. 7 Defect of sand inclusion-1 by green sand.
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Fig. 8 Defect of sand inclusion-2 by green sand.
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Fig. 9 Defect of sand inclusion-3 by green sand.
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Fig. 10 Defect of sand inclusion by cold box sand.
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Fig. 11 Defect of sand inclusion with Mg dross.
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Fig. 12 Defect of slag inclusion by inoculant.
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Fig. 13 Defect of pinhole by oxidation.
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