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'Abstract This paper examines the compressive strength of sodium silicate bonded
cores for aluminium casting with different additives. Various materials are used as
additives among which it is found that 5% sand size bauxine has the best effect on
both gas strength and de - coring 98.5% silica content sand with 70-90 AFS No. with
4% sodium silicate is used. The results indicate that although very good collapsibility
is achieved by 2% wood flour, its low gas-strength leads  the casting towards various
defects.
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INTRODUCTION

Sodium silicate or “water glass” has been
used as a binder and adhesive for at least 120
years. Until the early 1950’s the only practical
technique for binding foundry moulds and
cores with water glass required backing to
dehydrate the binder and to rigidify the core
and mould [1].

The first practical development was the CO,

process in which the mould or core rigidify
with the passing of CO, gas through them and

both gelation and dehydration of sodium
silicate solutions [2].

The many advantages of the CO, process led
to research concerning the fundamental
aspects of the properties [3-7]. The effect of
such parameters as sand size, gassing, amount
of binder and SiO_/Na O ratio of binder and
additives have been investigated [8,9]. The
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Figure 1. A three core dluminium cast piece (C) silicated core
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4% Sodium silicate bonded cores no additives
Figure 3. De-coring property is very low after alaminium
casting.

“advantages such as:
1) fast cold setting
2) adequate bench life by changing the binder
content.
3) Smokeless fumeless casting.
4) Odorless, nontoxic and nonflamable.
5) Dimentional accuracy of the castings
and many others have been reported other by
workers [1,2].
In contrast to the above advantages, the
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Figure 4. The retained strength of core with different
amount of wood - flour
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retained strength of sodium silicate bonded

sand in refusion temperature of the binder is
high and in general the plainbinder sand has
relatively poor de-coring and collapsing
properties [9-11]. It is necessary to add
“additives” to the sand mix to improve
removal of the cores and moulds from the
castings.

Over the years many materials such as coal
dust, ground coke, wood flour forms of sugar
and pitch have been used [9, 10). All the above
materials, while improving the break-down
propertics. also cause the problems of reduced
strength, storage and bench life [8,9]. On the
other hand, most practices were carried out
with iron and steel casting [3-10], their high
temperature making the cores easier to break.
At the same time the temperature of aluminium
casting is not high enough to use in this process
as well as iron casting. The present paper deals
with additives which are used for CO, process
in aluminium casting.

'METHODS

These were performed using Firooz kouh
silicate sand (containing more than 96.5%
silica) and 4% sodium silicate solution (Sio/
NaQ,=2/2) Various additives were used in the
amount indicated. Crushed bauxite in the
range of 70-90 mesh was the main additive for
investigation. Typical composition of bauxite
used was as follows:

ALO,  SiO, FeO, TiO,  CaO
40.5 359 4.9 4.2 0.06
a3, 7% Bauxite

— 4% Bauxite
—\ 5% Banxite}
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7Figure 5. The retained strength of cores with different
amount of bauxite
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'Figure 6. 5% Bauxite additive makes the cores easy to
remove.

Sand mixes were prepared in a laboratory
mixer. Standard 2X2 inch AFS. 3ram test
specimens were prepared with different
amounts of various additives. They were
gassed with CO, at 2kg/cm’ for 30 sec.

Some specimens (ave. 5 Sp) were tested for
compressive strength immediately after
gassing. Others were tested in cold condition
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Figure 7-Decoring properties in relation to amount
of bauxite.
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“after being heated to temperatures up to 850

D.C. for 15 minutes.

The casting illustrated in Figure 1 is used to
compare collapsibility of cores for aluminium
casting alloys. The collapsibilities were
examined after cooling the casting by
scratching the cores and also by drapping the
pieces from a 95 cm height. )

'RESULTS

A. Plain sodium silicate:

The retained strength of 4% sodium silicate
bonded core is shown in Figure 2. Figure 3
shows their high strength after aluminium
casting. The drapping test for these specimens
showed no de - coring even after 25 times.

B. Wood flour:

The retained strengh of 0.5, 1, 1.5 and 2
percent of wood flour at room temperature
after. being elevated to the indicated
temperature is shown in Figure 4. All
specimens had a very low strength after
gassing. They were subjected to sand rain and
were easily scratched during handling.

C. Bauxite:

The retained comperessive strength of
different amounts of bauxite is shown in
Figure 5. As the figure indicates the best result
for both gassing strength and breakdown is
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Figure 8- Compressive st at different temperature
(2% of g ‘ound coke)
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. Figure 9.

‘achieved by 5% bauxite. Figure 6 shows the
sand scratching of core with 5% bauxite.
Drapping tests also indicate the improved de-
coring for 5% bauxite as shown in Figure 7.

In addition to the above results, cores with
2% ground coke which have been reported [8]
to improve collapsibility also were tested. The
result for different temperatures are shown in
Figure 8. Figure 9 shows the scratching results
of these specimens which indicate the
madequate collapsibility of these materials for
aluminium casting.

'DISCUSSION

Consideration of the results indicates that
among the various materials, 5% crushed
bauxite has less cffect on the gas-strength
condition of sodiuim silicated cores, while its
effect on de-coring in aluminium casting is
improved. Gas strengths in comparison with
plain sodium silicate reduced by about 40-50%
which was quiet acceptable for aluminium
casting and the minimum strength was
achieved at 800°C. which is less than 3% of
plain sodium silicate core at 600°C.

Another beneficial effect of bauxite was
that the poor strength which is good for de-
131- vol. 2, No.3& 4, Nov.,1989
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Figure 10. Decoring properties with different size
of Bauxite

“coring aluminium casting begins at about
350°C and is continiously reduced up to
800°C.

Preliminary works indicate the close
relation between sand size and additives
(Figure 10). The best results were obtained by
sand- additives ratio of about 1.

Practical foundry work could verify the
laboratory result which is shown in Figure 11.
On the other hand, foundry work can indicate
the improved casting surface and also the
condition of reused sand which needs more
investigation.
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