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Abstract
Metal foundries use a large amount of sand as part of the metal casting process. Foundry industries generally recycle and reuse
the used foundry sand many times in casting process. When the sand can no longer be reused in the foundry, it is removed from
the foundry and is termed as "foundry waste sand." Like many waste products, foundry sand has beneficial applications to other
industries. A mixture of silica sand coated with a thin film of burnt carbon and residual binder with traces of dust is termed as
foundry sand. From the previous available literature it was found that replacement of sand by foundry sand by certain initial
percentages gives a marginal increase in hardened properties of normal strength concrete.

In the present work, fine aggregate is replaced by foundry sand with percentages and tests were performed for hardened
properties of modified high strength concrete for all replacement levels.

Keywords: Waste Foundry Sand, physical properties, chemical properties, compressive strength, splitting tensile
strength and flexural strength
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1. INTRODUCTION

The main constituents of foundry sand are high quality silica
of uniformly sized or the lake sand obtained by mould of
ferrous and nonferrous metal casting. Initially the sand will
be clean before casting, but after casting, it will be rich in
ferrous content of about 95 % of its own volume. The major
production of foundry sand is by automotive industry and by
casting of generator parts.

The most popular and efficient process of casting process in
industry is sand casting system. Green sand type is common
sand type used for preparing the moulds for ferrous casting.
The main constituents of green sand is high quality silica
and bentonite clay (about 10% as binder), water present sea
coal (good casting finisher of about 2 to 5%).The type and
volume of materials used for moulds depend upon the type
of metal being casted in the mould, but usually the green
sand owning the 90% of the about ingredients is used in
large scale.

The chemically bonded sand cast system is used in addition
to green sand casting system, which involves the
implementation of one or more organic binders in addition
with catalysts and different hardening or setting procedure.
For providing the cavities in the moulds of non ferrous
casting proves to be impractical to produce, hence the above
mixture of 97% in foundry sand is generally used with
chemically bonded system known as “cores”. Every year
about 10 to 15 million tons of foundry waste is produced in
United States which includes dust and spent foundry sand.

Usually 1 ton of foundry sand is required to produce 1 ton of
steelcasting.

1.1 Physical Properties

Foundry sand is uniformly graded consisting of about 85 to
90% of material ranging from 0.6mm to 0.15mm (No 30
sieve) and rest of the foundry sand is believed to be finer
than 0.075mm(No0.200 sieve).The grains are of round and
sub-angular shaped, but not of angular. However the
foundry sand is too fine compared to that of fine aggregate
in grading. Spend foundry sand exerts low water absorption
and poor plastic property. Water absorption is noted to vary
widely depending upon the presence of binders and additive,
mainly the presence of organic impurities by sea coal binder
system can cause hike in water absorption. This may limit
its application in various fields such in concrete works.
Foundry sand’s Specific gravity range from 2.39 to 2.55.
The specific gravity depends upon the quantity of fines and
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additives present in the foundry sand and on also of its
moisture content if it is less than 2%. While molding the
large number of clay lumps are formed which are

disintegrated easily during the tests.

Table 1.1 Typical physical properties of spent green

foundry sand

Property Results  |Test Method
Specific Gravity. 2.50 ASTM D854
Bulk Relative Density, 2590 ASTM
kg/m® (160) C48/AASHTO T84
Absorption, % 0.40 ASTM C128
Moisture Content, % 6.4 ASTM D2216

. ASTM
g;%cl';;’mps and Friable ), C142/AASHTO

' T112
Coefficient of 10% AASHTO
Permeability (cm/sec). T215/ASTM D2434
AASHTO

Plastic limit/plastic index. Nonplastic T90/ASTM D4318

1.2 Chemical Properties

Silica sand coated with thin film of burnt carbon all around
predominates in spent foundry sand; it also contains a binder
which could be either bentonite or sea coal or resins and
dust. By X-ray fluorescence method the chemical
composition of the spent foundry sand is determined and it
is shown below.Silica sand is adhesive in nature, which
attracts water to surface and hydrophilic, which do not
dissolve in water. This property can make it vulnerable to
stripping off in layer from an single solid unit when it is
used for road construction or as such use like runway,
taxiway construction subjected to abrasive forces. Hence
anti-stripping agents are utilized to minimize such ill effects.
The pH value of foundry sand is found to be 4 and it
depends on the binder used for type of metal cast. The
foundry sand cannot be used for Reinforced cement concrete
works since it can corrode the metal. The presence of phenol
can be a major problem if it percolates to a main stream of
ground water supplies, which will if the surface is subjected
to heavy precipitation causing the washable fractions to
leach out through stock piles. Hence the phenol discharge
must be monitored frequently to assess the phenol discharge.

Table 1.2 Chemical oxide composition in Foundry sand

Constituent Value (%)
SiO, 87.93

Al, O 4.70
Fe,0 0.94

CaO 0.12

MgO 0.30

SO, 0.09
Na,O 0.19

K,0 0.21

TiO, 0.15
P05 0.00
Mn,0O; 0.06
SrO 0.03

5.15 045 to 947
LOl 2.1- 12.1(. :
TOTAL 99.87

2. COMPRESSIVE STRENGTH

The compressive strength was obtained by testing
100x100x100mm cubes. The curing is maintained for 7, 14
and 28days. The tests were confirming to BS 1881: part 116
(1983).1t has been found that 25% replacement of fine
aggregate showed a furtherance results.
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Chart -1: Compressive strength study for different
replacement levels

3. SPLITTING TENSILE STRENGTH

It is carried out for different cylindrical specimens
confirming IS 5816:1959 for curing period of 7days, 14days
and 28days strength of mixes with 0%, 15%, 25% and 35%
replacement show in below chart2. It has been found that
25% replacement of fine aggregate showed a refinement in
tensile strength.
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Chart 2: splitting tensile strength for different replacement

levels
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4. FLEXURAL STRENGTH

Flexural Strength test for various mixes at different curing
period were done for short beams confirming to IS
516:1959. For 25% of replacement the enhancement of
flexural strength is observed.
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Chart 3: flexural strength for different replacement levels

5. CONCLUSION

It could be noted that the effects of concrete containing
foundry sand is unique, as the foundry sand changes its
physical and chemical properties and also its manufacturing
process. Instead of using it for land filling it can be used
more effectively and efficiently for construction.

The intrusion of foundry sand reduces workability and also
requires more water to form a homogeneous mix.
Annexation of foundry sand helps in enhancing the
hardened properties of concrete to a margin of 25%.
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