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Abstract

The article takes into consideration the researches concerning inserting the Glassex additive to the microwaved-hardened and self-
hardened moulding sands with water glass. In the research different types of ester hardeners to self-hardened moulding sands with water
glass were used. The influence of Glassex additive on retained strength of moulding sands with different hardeners and prepared by
different technologies of hardening were tested. The influence of different hardeners and the technology of hardening on retained strength
of moulding sand with water glass and the Glassex additive were also estimated.
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1. Introduction elaborating and patenting moulding sands with new Glassex
additive having improved knock-out properties. In the previous
publications, authors [5-10] 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 technological test [5-8] and according to
retained strength examination [5, 8-10].

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 [1-4]. In the Department of Moulding
Materials on Faculty of Foundry Engineering AGH (University of Authors’ research proved that microwave hardening lets

Science and Technology) there were investigations taken to lowing the binder content what makes their knock-out properties
elaborate new binding systems based on ecological inorganic better [11-13].

binders. The biggest group are the moulding sands with hydrated In this paper the influence of different hardeners and the

sodium silicate called moulding sands with water ’glass. technology of hardening on bending strength and knock-out
Unfortunately inorganic binder character causes mouldings’ low properties measured by retained strength investigation of

knock-out propemes’ and their low ability to mechgmcal moulding sand with water glass and the Glassex additive.
reclamation. Authors’ research on the first stage considered

130 ARCHIVES of FOUNDRY ENGINEERING Volume 12, Issue 1/2012, 130-134



2. Own researches

2.1. The investigations of Glassex additive
influence on knock-out properties measured
by retained strength investigations of
moulding sands with water glass and different
ester hardeners

In the article there are presented researches showing the
Glassex additive influence on bending strength and knock-out
properties of self-hardened moulding sand with water glass and
different ester hardeners. Moulding sands with following
composition were taken into elaboration:

Quartz sand 100 parts by weight
Water glass 145 3,0 parts by weight
Flodur or ixional SD 0,3 parts by weight

or jeffsol BC

Glassex 1,0 part by weight

The results of the experiments are presented in the figures 1-3.
The applied research showed that Glassex additive lowers the
retained strength of moulding sand with flodur hardener in
measured range of temperature and moves the second maximum
on the curve into direction of higher temperatures (very rarely
existing in foundry moulding sands) were noticed (fig.1). Glassex
additive lowers the retained strength of moulding sand with
ixional SD hardener in heating temperature of 600 and 800°C and
moves the second maximum on the curve into direction of higher
temperatures were noticed (fig.2). Glassex additive lowers the
retained strength of moulding sand with jeffsol BC hardener in
heating temperature of 800°C and moves the second maximum on
the curve into direction of higher temperatures were noticed
(fig.3).
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Fig. 1. The influence of Glassex additive on retained strength of
moulding sands with water glass hardened with flodur [14]
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Fig. 2. The influence of Glassex additive on retained strength of
moulding sands with water glass hardened with ixional SD [15]
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Fig. 3. The influence of Glassex additive on retained strength of
moulding sands with water glass hardened with jeffsol BC [15]

2.2. The investigations of different hardeners
and the technology of hardening on bending
strength of moulding sand with water glass
and the Glassex additive

Moulding sands with following composition were taken into
elaboration:

. microwave-hardened moulding sands
Quartz sand 100 parts by weight
Water glass 145 2,5-3,5 parts by weight
Glassex 1,0 part by weight
Water 1,0 part by weight

The investigations were conducted with using microwave furnace
having capacity of 321 with max power of 1kW, with
microprocessor controlling.
. self-hardened moulding sands

Quartz sand 100 parts by weight

Water glass 145 3,0 parts by weight

Flodur or ixional SD 0,3 parts by weight

or jeffsol BC

Glassex 1,0 part by weight
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The investigations show the influence of type of hardener and
type of technology of hardening on bending strength of moulding
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sands with water glass and Glassex additive. The results of the
experiments are presented in the figure 4.
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Fig. 4. The influence of different hardeners and the technology of hardening on bending strength of moulding sand with water glass and
the Glassex additive

The applied researches showed the influence of hardener type
and hardening technology on bending strength of moulding sands
with water glass and Glassex additive. Microwaved-hardened
moulding sands have better strength properties then self-hardened
moulding sands. The worst bending strength has the self-hardened
moulding sand with ixional SD hardener.

2.3. The investigations of different hardeners
and the technology of hardening on knock-out
properties measured by retained strength
investigations of moulding sand with water
glass and the Glassex additive

The knock-out properties of moulding sands were measured
by their retained strength investigations. The results of the
experiments are presented in the figures 5-8.

The influence of the Glassex additive on retained strength of
microwave-hardened moulding sand with water glass is presented
in the figures 5-6.

The investigations show that inserting Glassex additive to
microwave-hardened moulding sands lowers the retained strength
of tested moulding sands in the range of temperature 100-200°C
and 800-1000°C to value below 0,5MPa.

In the figures 7-8 there is shown the influence of different
hardeners and the technology of hardening on retained strength of
moulding sand with water glass and the Glassex additive.
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Fig. 5. The influence of Glassex additive on retained strength of
microwave-hardened moulding sands with water glass in the
temperature range 100 — 1200°C
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Fig. 6. The influence of Glassex additive on retained strength of
microwave-hardened moulding sands with water glass in the
temperature range 600 — 1200°C
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Fig. 7. The influence of different hardeners and the technology of hardening on retained strength of moulding sand with water glass and

retained strength R, MPa
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Fig. 8. The influence of different hardeners and the technology of hardening on retained strength of moulding sand with water glass and
the Glassex additive in the temperature range 600 — 1200°C

The obtained results initially prove that microwave-hardened
moulding sand with water glass and Glassex additive has much
higher retained strength in the range of temperature 100-500°C
than self-hardened moulding sands prepared in ester technology
with all used types of ester hardeners. In the range of temperature
700-1100°C the retained strength of microwave-hardened is lower
than retained strength of self-hardened moulding sands with
different ester hardeners. The investigations also proved that from
self-hardened moulding sands the best knock-out properties has
moulding sand with flodur hardener.
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3. Conclusions

The applied in the article research shows:
microwave-hardened moulding sands have better strength
properties then self-hardened moulding sands. The worst
bending strength has the self-hardened moulding sand with
ixional SD hardener.

microwave-hardened moulding sand with water glass and
Glassex additive has much higher retained strength in the
range of temperature 100-500°C than self-hardened
moulding sands prepared in ester technology with all used
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types of ester hardeners. In the range of temperature 700-
1100°C the retained strength of microwave-hardened
moulding sand is lower than retained strength of self-
hardened moulding sands with different ester hardeners.

In the contest of conducted research it seems proper to use
microwave-hardened moulding sands with water glass to core
production. High strength properties in ambient temperature and
very low retained strength in the range of temperature 700-
1100°C makes this environmental friendly moulding sands very
interesting from the core production point of view. Core sands are
heated to higher temperatures than moulding sands and in the
higher range of temperatures retained strength of microwave-
hardened moulding sands is lower than the retained strength of
self-hardened moulding sands. Inserting the Glassex additive to
moulding sands with water glass will also increase their knock-
out properties.
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