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THE INFLUENCE OF THE GLASSEX
ADDITIVE ON TECHNOLOGICAL
AND KNOCK-OUT PROPERTIES OF THE MOULDING SANDS
WITH HYDRATED SODIUM SILICATE
AND NEW ESTER HARDENERS

1. INTRODUCTION

Requirements for high castings quality cause scientific investigations leading to obtain
moulding and core sands having not only good technological properties, but also being
environmental friendly. In the Department of Moulding Materials on Faculty of Foundry
Engineering AGH (University of Science and Technology) there were investigations taken
to elaborate new binding systems based on ecological inorganic binders. The biggest group
are the moulding sands with hydrated sodium silicate called moulding sands with water
glass. Unfortunately inorganic binder character causes mouldings’ low knock-out proper-
ties and their low ability to mechanical reclamation. Authors’ researches on the first stage
considered elaborating and patenting moulding sands with new Glassex additive having
improved knock-out properties. In the previous publications, authors [1-8] showed that
inserting a new additive Glassex to moulding sands with water glass carried out in ester
technology improved their knock-out properties defined (measured) according to techno-
logical test [1-4] and according to retained strength examination [1, 4-5]. Lowering the
retained strength of moulding sand in measured range of temperature and moving the se-
cond maximum on the curve into direction of higher temperatures (very rarely existing in
foundry moulding sands) were noticed.

The second stage of authors researches were investigations concerning the improving
of regenerated moulding sand quality. The point of researches was to — supposing that there
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is always some binding material left on grains after the mechanical reclamation — make the
traces (rests) left on grains after the reclamation not to decrease regenerated moulding sands
quality, as it happens in floster technology. The own researches [6, 7] and the analysis of
scientific paper [8—10] showed that the sodium acetate that is obtained in the reaction of
water glass with acetic acid ester accumulates in the process of mechanical reclamation
leading to the fall of moulding sand’s bending properties and its wear resistance. As a result
of researches two alternative ester hardeners were elaborated: based on carbonate acid ester
— propylene carbonate having trade name Ixional SD, and based on carbonate acid ester —
butylene carbonate having trade name Jefsol BC. In the reaction of water glass with carbon-
ate acid ester sodium carbonate is obtained which rests on grains after reclamation are not
harmful. The own researches of moulding sands with water glass and new ester hardeners
were showed in many publications [6, 7, 11-14].

The article presents the results of authors’ own investigations of the moulding sand
composition that combines the new hardener and the new additive properties.

2. EXPERIMENTAL RESULTS

In the article there are presented researches showing the Glassex additive influence on
bending strength, wear resistance, knock-out properties and thermal expansion of moulding
sand with water glass and alternative to flodur hardeners — the new ester hardeners: Ixional
SD and Jefsol BC. Moulding sands with following composition were taken into elaboration:

Quartz sand 100 parts by weight
Water glass 145 3 parts by weight
Ixional SD or Jefsol BC 0.3 part by weight
Glassex 0.5-1.0 part by weight

2.1. The investigations of Glassex additive influence on technological properties
of moulding sand with water glass

The investigations show the Glassex additive influence on bending strength and wear
resistance of tested moulding sands. The results of the experiments are presented on the
Figures 1-3.

The applied researches showed that Glassex additive do not decrease technological
properties of moulding sands both with Ixional SD hardener and with Jefsol BC hardener.
However the higher bending strength after 24 h hardening is observed in case of moulding
sand with Jefsol BC hardener (Fig. 1-2). The Glassex additive causes lower wear resistance
of moulding sand with Ixional SD. The wear resistance of moulding sand with Ixional SD is
lower than the wear resistance of moulding sands with Jefsol BC. The Glassex additive
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decreases the wear resistance of moulding sand with Ixional SD. The wear resistance of
moulding sands with Jefsol BC after inserting the Glassex additive is stable on high level

(Fig. 3).
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Fig. 1. The influence of Glassex additive on bending strength of moulding sand with water glass
and Ixional SD hardener.
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Fig. 2. The influence of Glassex additive on bending strength of moulding sand with water glass
and Jefsol BC hardener
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Fig. 3. The influence of Glassex additive on wear resistance moulding sand with water glass
and Ixional SD and Jefsol BC hardeners

2.2. The investigations of Glassex additive influence on knock-out properties
measured by retained strength investigations of moulding sand
with water glass

The knock-out properties of the moulding sands were measured by their retained
strength investigations. The results of the experiments are presented on the Figures 4-5.
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Fig. 4. The influence of Glassex additive on retained strength of moulding sand with water glass
and Ixional SD hardener
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Fig. 5. The influence of Glassex additive on retained strength of moulding sand with water glass
and Jefsol BC hardener

The investigations show that the Glassex additive decreases the retained strength
of moulding sands with both new hardeners. The new additive also moves the second
maximum into the higher temperature direction. The obtained data shows that appropriate
quantity of the new additive for the moulding sands with Ixional SD is 1.0 part by weight
and for the moulding sands with Jefsol BC 0.5 part by weight is enough.

The investigations also shows that — irrespective of the new Glassex additive quantity
— the moulding sand with Jefsol BC hardener has lower retained strength than the moulding
sand with Ixional SD.

2.3. The investigations of Glassex additive influence on thermal expansion
of moulding sand with water glass

To confirm the obtained data the investigations of Glassex additive influence on moul-
ding sand with water glass thermal expansion were carried out.

Thermal expansion is a parameter that describes the moulding sand ability to knock-
ing-out in higher temperatures — the higher thermal expansion is the worse moulding sand’s
knock-out properties are [8]. Thermal expansion was measured by the samples volu-
me change investigations during their heating. The final results of the experiments are pre-
sented on the Figures 6-7.

In the paper only a part of investigations of the Glassex additive influence on moulding
sand’s with water glass thermal expansion is placed. It is showed that the Glassex additive
decreases the moulding sand thermal expansion. However the influence of the additive
depends on the hardener nature (type).
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Fig. 6. The influence of Glassex additive on thermal expansion of moulding sand with water glass
and Ixional SD hardener
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Fig. 7. The influence of Glassex additive on thermal expansion of moulding sand with water glass
and Jefsol BC hardener

38



3. CONCLUSIONS

The investigations in the paper showed that inserting the new Glassex additive
to moulding sands with water glass hardened with carbonate acid esters (Ixional SD and
Jefsol BC) decreases their retained strength in measured range of temperatures to the
temperature of the second maximum. What’s more the new additive moves the second
maximum of the retained strength into the higher temperatures direction which means that
the additive improves the moulding sand’s knock-out properties.

The Glassex additive also decreases thermal expansion of the moulding sand with
water glass. The experimental results approved the good influence of the Glassex additive
on knock-out properties of moulding sands with water glass.

The Glassex additive doesn’t decrease the tested moulding sands’ technological pro-
perties.

The investigations showed that the moulding sand with Jefsol BC hardener has lower
retained strength than the moulding sand with Ixional SD while the technological properties
of the moulding sand with Jefsol BC are better than the technological properties of the
moulding sand with Ixional SD.
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