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SRI LANKA STANDARD
METHODS OF SAMPLING FOUNDRY SANDS

FOREWORD

This standard was authorized for adoption and publication as a
Sri Lanka Standatrd by the Council of the Sri Lanka Standards
Institution on 91-09-27 , after the draft, finalized by the
Drafting Committee on foundry Industry had been approved by the
Mechanical Engineering Divisional Committee.

This standard is intended chiefly to cover the technical
provisions relating to the sampling of foundry sands,and it does
not include all the necessary provisions of a contract,

All the values given in this standard are in SI units.

For the purpose of deciding whether a particular requirement of
this standatrd is complied with, the final value, observed or
calculated, expressing the result of a test or observation shall
be rounded off in accordance with CS 102. The number of figures
to be retained in the rounded off value shall be the same as that
of the specified value in this standard.

The Sri Lanka Standards Institution gratefully acknowledges the
use of relevant publications of the Bureau of Indian Standards in
the preparation of this standard.

1 SCOPE

This standard,lays down the procedure to be followed in preparing
samples from a bluk of sand in order to determine the properties
of the sand sampled. Sampling of sand in quarries, in foundries
and from consignments have been considered separately.

This standard also includes a method for reporting the quality of
the bluk of the sand sampled.

2  REFEBRENCES

Cs 102 - Presentation of Numerical values.
CS 124 - Test Sieves.
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3 DEFINITIQNS.

For the purpose of this standard, the following definitions shall
apply:

3.1 bed of sand : A layer of sandy strata which is to be
quarried or mined.

3.2 floor sand : Prepared (ready-made) moulding sand, used for
floor moulding purposes. '

3.3 gross sample : The quantity of sand obtained by mixing ot
crushing together all the increments or specimens collected from
the same sub-lot.

3.4 increment : The quantity of sand collected by fiiling up
the sampling scoop to its capacity in a single motion of the
scoop (see 3.11) .

3.5 1abofatory sample : The quantity of sand obtained by
reducing a gross sample following a specified procedure, and
intended for laboratory testing.

3.6 lot : The bulk of sand indicated (by the supplier) to be
of the same type and grade, offered for inspection at one time; a
lot may consist of the whole or & part of the bulk ordered for.

3.7 riffle sample divider : As illustrated in Fig. 1 (see
page 7 )

3.8 specimen : A slab of specified dimensions collected from a
bed of rock sand.

3.9 sub-lot : The quantity of sand in each of the groups into
which a lot or a quarry or a bed of sand is divided for the
purpose of sampling.

3.10 system sand : A naturally occurring or prepared sand used
for a specific class of jobs in a foundry operation, from a
central sand control plant.
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3.11 scoop : A -scoop of capacity 1.5 kg and of suitable shape
and dimensions as agreed between the supplier and the purchaser.

NOTE

A scoop is preferable to a flat shovel for handling aggregates,
particularly when dry, as undue loss of coarse particles is

likely to occur when heaped with a flat shovel. The scoop to be

used shall be of such design and dimensions that even the

particles of maximum size are accommodated easily along with

particles of other sizes. :

3.12 sand sampler : A sand sampler of design and dimensions as
agreed between the suppliexr and the purchaser.

4, SAMPLING OF SAND IN QUARRIES
4.1 Sampling of Dunes or Hills of sand, Beach Sand and River Beds

4.1.1 While sampling dunes or hills of sand, beach sand and river
beds, each bed of sand shall be sampled separately.

4.1.2 Sub-Lots

The bulk of sand in the bed to be sampled shall be divided into
the number of sub-lots, of approximately equal quantities
specified in Table 1, by suitably marking the line of demarcation
on the suxrface of the bed.

TABLE' 1 - Number of sub-lots into which a quantity * of sand
is to be divided
(Clauses 4.1.2 , 5.1.1, 5.2.2 and 6.1)

Quantity of Sand No. of Sub-lots

In tonnes In cubic metres

|

I
I
(1) | (2) (3)

— } :
lless than 8 I less than 5 2 |
|9 to 15 l 6 to 10 3 |
| 16 to 25 | 11 to 16 5 [
| 26 to 50 | 17 to 33 7 |
| above 50 | above 33 8 |
| l |

* The quantity of sand in a bed., or in a consignment, or on the
floor of a foundry.
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4,1,3 Gross Samples

From each sub-lot the number of increments specified in Table 2,
each weighing about 1.5 kg, shall be collected making use of a
scoop; the increments shall be collected from the front, centre
and rear of the bed at a depth of not less than 150 mm below the
surface of the sand.

4.1.3.1 All the increments collected from the same sub-lot shall
constitute a gross sample. Thus the bed of sand sampled shall be
represented by as many gross samples as the number of sub-lots
into which it has been divided. Each gross sample shall be
separately vreduced in accordance with 7.2 and tested in
accordance with 10.

TABLE 2 - Number of specimens or increments to be collected
from a sub-lot
(Clause 4.1.3, 5.1.2, 5.2.3, and 6.2)

Quauntity of Sand in the Sub-LlLot Number of Specimens

or Increments

[
l
!
|
I
l
|

|
|
|
l
}
In cubic metres|
|
l
|
|

(1) [ (2) (3)

{

In tonnes |

|
less than 5 | less than 4 3
6 to 8 | 4 to 5 4

|

|
L

5 SAMPLING OF SAND IN FOUNDRIES
5.1 Sampling of Floor Sand

5.1.1 Sub-Lots

The quantity of sand on the floor shall be divided into the
number of sub-lots, of approximately equal quantities, specified
in Table 1 by suitably marking the line of demarcation on the
surface of the sub-lot.
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5.1.2 Gross Samples

From each sub-lot the number of increments specified in Table 2,
each weighing about 1.5 kg, shall be collected making use of a
scoop; the increments shall be collected from the front, centre
and rear at a depth of not less than 150 mm below the surface of
the sand. The increments shall be collected just immediately
after the floor sand has been prepared to avoid vavriation in
moisture, permeability, strength and such othexr physical
properties as are affected by the exposure.

5.1.2.1 All the increments collected from the same sub-lot shall
constitute a gross sample. Thus the quantity of floor sand
sampled shall be represented by as many gross samples as the
number of sub-lots into which it has been divided. Each gross
sample shall be separately reduced in accordance with 7.1 and
tested in accordance with 10.

5.2 Sampling of System Sands

5.2.1 Gross samples shall be collected from each system of sand
mixed at one time from the conveyor after the sand has gone
through the sand mixer and aerator; samples could also be
collected from hoppers at moulding station. But sampling from
conveyor is generally preferable because any changes in the sand
can be ascertained more quickly.

5.2.2 sub-Lots

The quantity of sand in the system shall be divided into the

number of sub-lots, of approximately equal quantities, specified
in Table 1.

5.2.3 Gross Sample

From each suyb-lot the number of increments specified in Table 2,
each weighing 1.5 kg, shall be collected. When the increments
"are to be collected from the conveyor belts, they shall be
collected at regular intervals of time during transit of the
quantity of sand in sub-lot. When increments are to be collected
from overhead bins or hoppers, half the number of increments
shall be collected from the discharge chute at regular intervals
of time and the remaining are to be collected at different places
at least 150 mm below the sand surface of the sub-lot in the
chute.
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5.2.3.1 All the increments collected from the same sub-lot shall
constitute a gross sample. Thus the system of sand sampled shall
be represented by as many gross samples as the number of sub-lots
into whiech it has been divided. Each gross sample shall be
separately reduced in accordance with 7.1 and tested in
accordance with 10.

6. SAMPLING OF SAND FROM CONSIGNMENTS
6.1 Sub-Lots

The quantity of sand in a consignment shall be divided into the
number of sub-lots, of approximately equal quantities, specified
in Table -1 by suitably marking the line of demarcation on the
surface of the consignment.

6.2 Gross Samples

From each .sub-lot, the number of increments specified in

Table 2, each weighing 1.5 kg, shall be collected. Wherever
possible, the increments are to be collected at regular intervals
when the quantity of sand classified into a sub-lot is being
loaded into or unloaded from wagons, ships or trucks. In all the
cases, it is necessary to scrap off the top 100 mm to remove the
contaminated layer by means of a scoop. Where it 1s not possible
to collect samples during loading or unloading, increments shall
be collected from the front, centre and rear of each wagon,
truck, etc., from varying depths but not at a depth of less than
150 mm from the sand surface.

6.2.1 A1l the increments collected from the same sub-lot shall
constitute a gross sample. Thus the consignment of sand sampled
shall be represented by as many gross samples as the number of
sub-lots into which it has been divided. Each gross sample shall
be separately reduced in accordance with 7.1 and tested in
accordance with 10.

7 REDUCTION OF GROSS SAMPLE
7.1 Graded Sand (like Floor Sand, System Sand, ete) Samples

7.1.1 For reducing a gross sample of graded sand (such as floor
sand, system sand, etc) into a laboratory sample, a viffle sample
divider as shown in Fig. 1 or a similar sample divider can be
enmployed. The method detailed in 7.1.2 shall be adopted for
greatexr accuracy.
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FIGURE 1a - lsometric view of riffle sample divider

FIGURE 1b — Internal details of riffle sample divider

Figure 1 - Riffle Sample Divider
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7.1.2 The gross sample shall be reduced in stages as indicated
below

a) The gross sample shall be thoroughly mixed by heaping it into
a cone and turning over to form a new cone until the operation
has been carried out three times. Each conical heap shall be
formed by depositing each scoopful of the material on the apex of
the cone so that the portions which slide down the sides shall be
distributed as evenly as possible and so that the centre of the
cone is not displaced. Some of the large particles may roll down
and scatter round the base; these shall be pushed back to the
edge of the heap.

b) The cone obtained after heaping the gross sample thrice as in
(a) shall be flattened by means of a wooden board of seasoned
wood of fairly sufficient thickness so as to retain the flat
surface without warping, lifting the board clear of material
after each insertion. The flattened heap shall be uniform in
thickness and diameter, and its centre shall coine¢ide with the
centre of the original cone.

¢) The heap shall then be quartered along two diameters
intersecting at right angles. The use of a quartering cross made
up of sheet metal of 0.5 mm thickness which can be forced through
the heap often facilitates this operation. One pair of
diagonally opposite quarters shall then be scooped and discarded;
the remainder is made into a heap once again.

d) The process of mixing and reduction shall be repeated on the
retained half of the gross sample until the required mass of the
material i1s obtained from a pair of diagonally opposite quarters.
This shall constitute the laboratory sample.

For routine testing the laboratory samples shall be riddled to
pass through a screen of the same mesh as that used in the
foundry. For research work the laboratory samples may be
pulverized to pass through 150 m sieve ( See CS - 124),

10
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7.2 Naturally-Bonded Sand or Wet Sand Samples

7.2.1 The gross samples from a lot of naturally bonded 'sand or
wet sand, are likely to contain lumps. Therefore, each gross
sample shall be crushed and reduced in different stages (see
Fig. 2) ‘

a) The material in the gross sample shall be crushed, over a
hard and clean surface protected from rains and free from cracks,
to pass through the sieve of square mesh 13.2 mm. This crushed
material shall be well mixed and then scooped into a cone shaped
pile. Care shall be taken to drop each scoopful exactly ovex the
same spot, otherwise the central axis of the cone will be
slackened and an uneven distribution of lumps and fines will
result, This cone shall be disturbed and made into a long pile,
which is later halved by the alternate scoop methods. Scoopfuls
1,3,5 ete., shall constitute the cone Ay, and scoopfuls 2,4,6,
ect, shall constitute the cone B; ; cone B; shall be rejected

and cone Aj; shall be processed through the second stage.

b) The material in the cone A; shall be further crushed to

pass through the sieve of square mesh 9.50 mm and made into a
cone again., This cone shall be disturbed and made into a long
pile which shall be halved by the alternate scoop method to form
cones Aj) and Bj; cone Ao shall be retained and cone B»

shall be rejected.

¢) The material in cone Ay shall then be reduced to the
requisite quantity as detailed in 7.1.2, to constitute a
laboratory sample.

8 PACKING OF SAMPLES

8.1 It is important that containers in which laboratory samples
are sent to jtesting laboratories should be strong enough to
withstand rough treatment without being susceptible to such
damages as result in the loss of fine, dust, etc. The actual
type of container required depends upon the methods of tramsit;
but in most of the cases strong closely woven sacks, wooden boxes
or metal drums will be required. When filled with fine
aggregates or fillers, sacks and wooden boxes should be lined
with clean multiply paper bages. Tin containers are suitable
provided that the 1lids are securely fixed, but it may also be
necessary to use a protective outer case,'such as a wooden crate.
Each laboratory sample shall be loosely packed (without applying
pressure) in separate containers.

11
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FIRST STAGE
he= e e
= b o=
= _ o
-~ 2
==
Crush sample on hard, Sample crushed to Mix by forming long pile.
clean surface to 12-70 mm (or % in) and A—Spreading out first
12:70 mm (or % in.) coned shovelful, B—Long pile

in size completed

T e e —— —PS <ty g

Halving by alternate Long pile divided into
shovel method. Shovel- two parts. A;—Reserved,
fuls 1,3,5, etc, reserved; B,—Rejected

and 2, 4, 6, etc, rejected
SECOND STAGE

Crush  sample to Crushed sample coned Mix by forming long
9:52 mm (or ¢ in) size pile. A—Spreading out
: first shovelful, B—Long

pile completed

X = F
Ay . az
0
Halving by alternate Long pile divided into
shovel method. Shovel- two parts. A,—Reserved,
fuls 1,3,5, etc, reserved; B,—Rejected

and 2, 4, 6, rejected
Fig.2 - Method of Reducing Naturally-Bonded and Wet Sands

12
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9 MARKING

Each sample bag shall be marked legibly and 1ndelib]y with the
following informations:

a) Manufacturer's name and address or trade mark;
b) Place of origin;

c) The type and the grade of sand;

d) The lot number; and

e) Date of sampling.

10 NUMBER OF TESTS

10.1 All the laboratory samples shall be tested individually for
important characteristics of the samd sampled. For the remaining
characteristics, a composite sample prepared by mixing equal
quantities of material from each of the laboratory samples shall
be analysed. The importance or otherwise of the various
characteristics of the sand shall be specified by the purchaser
for this purpose,.

11 REPORTING

11.1 For those characteristics, where a composite sample has been
tested, only one test result will be available and that result
shall be reportd as the value of the characteristic for the bulk
of sand sampled.

11.2 For those characteristics where only one laboratory sample
has been tested, the result of testing that sample shall be
reported as the value of the characteristic for the bulk of sand
sampled.

11.3 When oply two laboratory samples have been analysed
individually, the average of the two available test results shall
be reported as the value of the characteristic for the bulk of
sand sampled. The individual results shall also be reported to
give an indication of the Range variation in quality.

13
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11.4 When three or more laboratory samples from a lot have been
analysed individually with reference to any characteristic, the
following procedure shall be followed to asses the avérage‘
quality and its limits of variation

Let X7, X2, X3, sssesosesss X be the results of
' ]

analysing 'n' laboratory samples for a particular characteistie.
Calculate,

(x1+x9+..ceeeeexy)
Average (x) B e

L]

and Range (R) the difference between the maximum and the
' minimum values.

The avrage level of that characteristic in the lot shall be
reported as equal to (x).

The limits of variation in the average level of the bulk of sand
sampled shall be reported as (x + hR), where 'h' is a factor,
whose value depends upon the number of samples analysed. The
appropriate value of the factor 'h' shall be taken from

Table 3 .

TABLE 3 - Values of the factor 'h'

Number of Laboratory
Samples Analysed

Value of the
Factor 'h'

(1) (2)

l

l

{

l

l

| 1.30
l 0.72
l 0.51
! 0.40
l 0.33
I 0.29
| 0.25
| 0.23
I

(e I\ <L B (SR U, B BV )

—
i
e e —— e — . e e

I
|
l
|
F
|
l
I
l
|
l
l
I
|
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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