L 00 0000000000 66 & (

Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest
to the public, particularly disadvantaged communities and those engaged in the pursuit of

w education and knowledge, the attached public safety standard is made available to promote the

timely dissemination of this information in an accurate manner to the public.

“STTAA FT ST, S T At ‘U A FIE AT F R
‘ Mazdoor Kisan Shakti Sangathan Jawaharlal Nehru
: * “The Right to Information, The Right to Live” “Step Out From the Old to the New” .

IS 1918 (1966): Methods of physical tests for foundry sands
[MTD 14: Foundry]

“ST | UE T4 T FT Hi”

Satyanarayan Gangaram Pitroda

.‘\ “Invent a New India Using Knowledge”

2 NN

“FT UF UHT GSIET g ST w9l AT Al ST qhdrl g
Bhartrhari—Nitisatakam
" “Knowledge is such a treasure which cannot be stolen” ‘

v P =

/| ' 4 ‘-\.,. =4
.’£> "‘,'
2o ' * N B

. .

1 0 0 000000000006 6 (







BLANK PAGE

PROTECTED BY COPYRIGHT



Gr7

TESTS FOR FOUNDRY SANDS
( Third Reprint APRIL 1997)

UDC 621.742 : 620.1

© Copyright 1966

AU OF INDIAN STANDAR
MA

BHAVAN, 9 BAHADUR SHAH ZAFAR
NEW DELHI 110002

D

S
RG

December 1966



IS : 1918 - 1966

Indian Standard

METHODS OF PHYSICAL
TESTS FOR FOUNDRY SANDS

Foundry Sectional Committee, SMDC 17

Chairman Representing
SERI N. G. CHAKRABARTI In personal capacity ( 3/ D, Nandy Strest, Calcutta-29)
Members
Sart H. R. BaApvarL The Indian Iron & Steel Co Ltd, Calcutta
D= P. VasupevaN ( Aliernate)
Sar1 B. N. Barica Cooper Engineering Ltd, Satara Road
Sari D. N. BANERJEE Hindustan Machine Tools Ltd, Bangalore
SHRI K. NAcESHA RAo (Alternate )
Sar1 Naxusaal H. BEATT The Indian Plumbago Co, Bombay
SuerI SURESH N. BHATT ( Alternate )
Sur! S. C. Biswas Indian Foundry Association, Calcutta
SERI M. K. Rao ( Alternate)
SERI P. K. CHATTERJEE The Jay Engineering Works Ltd, Calcutta
Ser1S. N. CHAUDHURI Engineering Association of India, Calcutta
SHRI B. N. Barica ( Alternate )
San1 S. K. Dam Burn & Co Ltd, Howarh; and Indian Engineering

Association, Calcutta
Sart B. SEN ( Alternate )
Sari D. H. DatE Mukand Iron & Steel Works Ltd, Bombay
Dz P. DavaL Directorate General of Technical Development,
Ministry of Industry and Suppty
SHRI B. P. SiNHA ( Alternale )
SHRI A. S, DEsAI ' Jyoti Ltd, Baroda
SHRI N. SEN ( Alternate)
DirecTorRaTE OF FLEEr  Naval Headquarters
MAINTENANCE, NEW DELRI

SmrI M. S. Dua The Tata Iron & Steel Co Ltd, Jamshedpur

Sur1 M. L. DuTrt Roy Inspection Wing, Directorate General o!P Supplies &
Disposals ( Ministry of Industry & Supply )

ProF S. N. IYENGAR Unicorn Private Ltd, Madras

Sur1 V. R. IYER The Britannia Engineering Co Ltd, Titaghur

SuRI S. JommI Kumardhubi Engineering Works Ltd, Calcutta

SHRI J. T. KANAGARBAT ( Alternate)
Joint DirEcrorR  REsEABCOH Ministry of Railways
(M & C), RESEAROE, DEsIGNS
& STANDARDS ORGANIZATION,
CHITTARANJAN
CeemisT & METALLURGIST,
CHITTARANJAN LOCOMOTIVE
WORKS, CHITTARANJIAN ( Alternate )
Works MANAGER (MaNvU-
FACTURING ), CHITTARANJAN
LocoMoTive WoRks, Carr-
TABRANJAN ( Alternate )
( Continued on page 2)

INDIAN STANDARDS INSTITUTION
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG
NEW DELHI 110002




IS :1918 - 1966

( Continued from page 1)

Members Representing
SERI M. N. KHANNA Hindustan Steel Ltd, Bhilai
SHRI R. R. SABAN ( Alternate)
SHRI R. M. KRISENAN National Metallurgical - Laboratory ( CSIR),
Jamshedpur
Dr O. P. LuTHER Bhartia Electric Steel Co Ltd, Calcutta
SHRI B. V. MAHABALE New Precision ( India) Private Ltd, Dewas
SHERI K. H. MAHADEVAPPA The Mysore Iron & Steel Ltd, Bhadravati
- SHRI M. LINGAIAH ( Alternate)
SERI AMAL MITRA Machinery Manufacturers Corporation Ltd, Calcutta
Sur1 H. S. PavuL ( Alternate )
SHRI N. J. MopY Bombay Metal & Alloys Manufacturing Co Pvt Ltd,
Bombay
Ser1 T. N. D. PiLLal Indian Non-Ferrous Metals Manufacturers’ Associa-

tion, Calcutta
SuRI D. P. JAIN ( Alternate )

SHRI H. C, PRADHAN The Tata Engineering & Locomotive Co Ltd,
Jamshedpur
SaRI K. S. S. VasAN Pioneer Equipment Co Pvt Ltd, Bombay
SHR! P. B. H. JEAVERI ( Alternate )
DR P. VASUDEVAN The Indian Institute of Metals, Calcutta
SHRI ARJAW VASWANI The Institute of Indian Foundrymen, Calcutta
Suri1 S. GuraA ( Alternate )
SHRI B. S. KRISHNAMACHAR, Director General, ISI ( Ex-officio Member )

Director ( Struc & Met )
Secretary
SurI R. K. SRIvaSTAVA
Deputy Director ( Metals ), ISI

Panel for Methods of Physical Tests for Foundry Sands, SMDC 17: P ]

SerI R. M. KRISHNAN National Metallurgical Laboratory ( CSIR ), jam-
shedpur :



G

ket puad ot ot b pd i et
PN RPN OORND

19.
20.
21.
22.
23.
24.
25.
26.
217.

28,

1S: 1918 -

CONTENTS

FOREWORD
ScorE

SECTION | GENERAL

TERMINOLOGY

SAMPLING

PREPARATION OF FOUNDRY SAND FOR TESTING
PREPARATION OF STANDARD TEST SPECIMEN

SECTION 2 METHOD OF PHYSICAL TESTS FOR
FOUNDRY MOULDING SANDS

DETERMINATION OF MOISTURE CONTENT
DETERMINATION OF CLAY CONTENT ...
DETERMINATION OF GRAIN FINENESS ...
DETERMINATION OF GRAIN SHAPE
DETERMINATION OF PERMEABILITY
DETERMINATION OF TENSILE STRENGTH
DETERMINATION OF COMPRESSION STRENGTH
DETERMINATION OF SHEAR STRENGTH
DETERMINATION OF BULK DENsITY
DETERMINATION OF GREEN MoOULD SURFAGCE HARDNESS
DETERMINATION OF FLOwWABILITY
DETERMINATION OF SHATTER INDEX ...
DETERMINATION OF SINTERING POINT

SECTION 3 METHODS OF PHYSICAL TESTS FOR
FOUNDRY CORE SANDS

DETERMINATION OF MoISTURE CONTENT
DETERMINATION OF CLAY CONTENT ...
DETERMINATION OF GRAIN FINENESS ...
DETERMINATION OF GRAIN SHAPE
DETERMINATION OF PERMEABILITY
DETERMINATION OF STRENGTH

DETERMINATION OF BuLk DENsITY
DETERMINATION OF BAKED SCRATCH HARDNESS .

DETERMINATION OF GAS GENERATED IN A CORE DURING
BakiNG

DETERMINATION OF Sm'rmmc POINT

3

1966

PAGE

[« RS e

12
13
14
16
17
18
18
19
19
19

22
22
22
22
22
23
27
27

27
28



IS: 1918 - 1966

Indian Standard
METHODS OF PHYSICAL
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0.1 This Indian Standard was adopted by the Indian Standards dnstitution
on 8 August 1966, after the draft finalized by the Foundry Sectional Com-
mittee had been approved by the Structural and Metals Division Council.

0.2 This standard outlines basic principles of physical tests for foundry
sands. Any standard sand testing equipment shall be used for testing

faundry sands "The dsatailed nrecautions sunnlied hv the manufacturar
‘.Uul‘ul ] DEAELANAD . ALl Uigrdiaiviaa BT - AL PAVE Y] =2 AaNa L ' LEAAN AlAdpalAIAVTYUALLE

with the testing equipment shall be followed along with the procedures
specified in this standard. The test specimen to be used shall be one of the
two recommended in this standard as applicable to the equipment.

0.3 This standard keeps in view the manufacturing and trade practices
foliowed in the country in this field. While preparins this standard assis-
tance has been derived from the foilowing:

MNIN EOANT Deneminatinm of clavfeaa and clavha
AJEIN JLTUL uz&auuuauuu Ul \,la)’llbb ana \, yu uu

in the loose and in the compressed moist and green state. Deut-
scher Normenausschuss. :

Foundry sand handbook. 1963. Ed 7. American Foundrymen’s
Society, Illinois, USA.

0.4 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated, expres-

csing the racult of a test or ')h')liu!‘c shall he rounded off in annnrr‘nnr‘# unfh
sSingr Lnc résust Of a &St Or anaiysis, snaii o€ rounceld gl 1in aceoergance

IS:2-1960*. The number of significant places retained in the rounded off
value should be the same as that of the specified value in this standard.

1 eMNADL
dLe DUVE L

1.1 This standard prescribes the methods of tests for foundry sands to
evaluate their properties under standard conditions.

2. TERMINOLOGY

2.1 For the purpose of this standard, the term ¢ Foundry Moulding Sand’
shall include high-silica sand, natural moulding sand, synthetic vaoulding

*Rules for rounding off numerical values ( revised ).
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sand mixtures, and reclaimed sand placed in heaps on the foundry floor for
reuse.

2.2 The term * Core Sand’ shall cover sand that is suitable for making
cores, usually low in clay substance. :

3. SAMPLING

3.1 Representative samples shall be drawn according to the scheme of
sampling given in IS: 1811-1961*.

4. PREPARATION OF FOUNDRY SAND FOR TESTING

4.1 Preparation of High-Silica Sand —The samples in accordance
with 3.1 shall be used withrout any processing.

4.2 Preparation of Natural Moulding Sand

4.2.1 Tempering by Hand — Dry about 2-kg sample of sand for one hour
at 105° to 110°C.. Spread the sand over a large area in a thin layer so that
all moisture is expelled in the given time. After allowing the sand to cool
down to room temperature, measure the quantity of water needed to give
the desired moisture content ( in terms of percent weight of tempered mix ),
adding little extra water (usually from 0-25 to 1-0 percent) to allow ror
evaporation. Spread the sand on a smooth, flat, dry, non-absorbent surface
in a layer about 25 mm thick. Sprinkle a small quantity of the water from
the measured quantity evenly over the sand and work the sand gradually.
Spread again the sand into a thin layer and repeat the above operations,
adding more watcr. Repeat the process until all the water has been
thoroughly distributed in the sand. There should be no dry lumps or other
evidence of uneven tempering.

4.2.2 Alternate Method of Tempering by Hand — In case sand has a lower
moisture content than desired, it need not be dried before tempering. Add
sufficient water to bring the sand to the desired moisture content. In case
the sand has a higher moisture content than desired, the sand shall be
partially dried, allowed to cool and then tempered with sufficient water to
bring the moisture to the desired value. '

4.2.3 Tempering by Mechanical Mixing — Dry about 2-kg sample of sand
as given in 4.2.1. Place the dried sand in the laboratory mixer and add
sufficient water to produce the desired moisture content plus an additional
amount to allow for evaporation during mixing. Water should be added
gradually within 30 seconds while the mixer is operating. Total mixing
time should be 5 minutes.

NoTe — Any one method of tempering shall be followed throughout to prepare sand

mixture of same or different moisture contents during the course of an investigation for
evaluating a sand sample.

*Methods of sampling foundry sands.
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4,3 Preparation of Synthetically Bonded Sand Mixture — Test sam-
ples of synthetically bonded sand mixture shall be prepared in a mechanical
mixer. Dry about 2 kg of sand for one hour at 105° to 110°C. Spread
the sand over a large area in a thin layer so that all moisture is expelled
in the given time. After drying and cooling to room temperature, weigh
the correct amounts of sand or sands, and bond or bonds, as used in the
foundry mixtures. Place the dried sand and then the dried bonding mate-
rials, in the mixer. Place the cover on the mixer, start the mixer and mix
for two minutes. Following the two-minute mixing period, allow two
minutes for dust to settle before removing the mixer cover. Add the
required amount of water gradually within 30 seconds to give the required
moisture percentage plus sufficient additional water to allow for evapora-
tian during mixing. Mix for a period of 5 minutes. Remove the sand
from the mixer as quickly as possible. Allow samples tostand in an air-tight
container for two hours before testing.

NoTr — Variation in physical properties with moisture content shall be determined
by giving small increments to water content (say 0-5 to 1'0 percent ).

5. PREPARATION OF STANDARD TEST SPECIMEN

5.1 Apparatus — Standard sand rammer with accessories.

5.2 Test Specimen — Cylindrical test specimen of 50:8 + 003 mm helght
and 50'8 mm diameter ( or of 50 + 0-3 mm height and 50 mm diameter
shall be used.

5.3 Procedure — Weigh sufficient quantity of tempered sand mixture to
make, when rammed, a specimen of required height. Place the sand care-
fully in the specimen container. After levelling the sand in the container,
gently lower the ramming head into the specimen container, until it is
supported by the sand. Slowly raise the rammer weight by hand or by
cam to the full height of the specimen and let it fall. Repeat twice, making
a total of 3 rams to get the standard test specimen.

5.3.1 For sands which do not possess sufficient bond strength to permit
handling, a circular drier plate shall be placed on top of a stripping post.
After the specimen is stripped from the container, it shall be handled by
lifting the drier plate.

5.3.2 For preparing specimens of low bond strerigth, ramming is done in
a split specimen tube. The specimen, after it is rammed, is removed from
the split specimen tube by opening the tube and allowmg the spcmmen to
rest on a drier plate.
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SECTION 2 METHOD OF PHYSICAL TESTS FOR FOUNDRY
MOULDING SANDS

6. DETERMINATION OF MOISTURE CONTENT
6.1 Direct Weight Method*

6.1.1 Procedure — Weigh accurately about 100 g cf sample of sand in a
tared covered porcelain dish. Dry it in a uniformly heated oven between
105° and 110°C for about one hour. Cool to room temperature and weigh.
Repeat the process of drying and cooling till constant weight is attained.

6.1.2 Calculate the percentage moisture by the following formula:

Moisture, percent = %— x 100

where

A = loss of weight of the sand sample in g on heating, and
B = weight in g of the sand sample taken.

6.1.3 Make the determination on three separate samples and take the
average of three test results as the moisture content of the sand.

6.2 Calcium Carbide Method
6.2.1 Apparatus — Specdy moisture tester.

6.2.2 Procedure — Weigh accurately about 6 g of sample of sand and place
it in the cap of the instrument. Take a measure of calcium carbide and
place in the shaker. Place the cap and the shaker in the horizontal posi-
tion, adjust stirrup, fasten cap to shaker with set screw on stirrup and finally
shake the contents. Read moisture content on dial gauge keeping the
apparatus in a horizontal position. Make determinations on three separate
samples and take the average of three results as the moisture content of
the sand mixture.

NoTE — The sand mixture and calcium carbide should not come in contact with each
other until the cap of the moisture tester is securely in place.

6.3 Control Methods -— For control tests, moisture in foundry sands may
be determined by direct weight method, calcium carbide method or by any
other method (such as dielectric type moisture meters ) which will dupli-
cate the accuracy of results obtained by the direct weight method.

*This method is applicable for all sand mixtures except those containing volatile mate-
rial (other than water) or oxidisable materials such as core oils or both. For such sand
mixture, calcium carbide method ( see 6.2 ) shall be used.

7
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7. DETERMINATION OF CLAY CONTENT

7.1 Apparatus — An electric rapid agitator equipped with vertical baffles
or a rotating sand washer shall be used.

7.2 Reagent

7.2.1 Sodium Hpydroxide Solution — Dissolve 30 g of sodium hydroxide in
distilled water and dilute to a total volume of one litre.

7.3 Procedure

7.3.1 General — Take a 50-g representative sand sample. Spread it over
a large area in thin layer and dry it for one hour at 105° to 110°C so that
all moisture is expelled. Weigh the dried sample and place it in an
electr rapid agitator equipped with vertical baffles or a rotating sand
washer. -Add 475 ml of distilled water (pH 7-0 deionized or demineralized
water ) and 25 mi of sodium hydroxide solution at room temperature.
Stir for five minutes. ( If a rotating washer is used, place the cover on the
jar, and the jar in a machine making about 60 rev/min in such a manner
as to allow the jar to be opened at each revolution. Operate the machine
for one hour. Then remove the jar from the machine, unseal the cover
and wash the adhering sand into the jar.) Wash sand from the stirrer
into the jar and fill the jar with distilled water to a height of 150 mm
above the bottom of the jar and in such a manner that the contents are
well stirred.  Allow to settle for 10 minutes and then syphon off the water
to a depth of exactly 125 mm below the level to which it had been filled,
leaving a minimum depth of 25 mm of water in the bottom of the jar.
Add distilled water, again filling the jar to the 150 mm height, stirring the
sediment at the bottom. After settling for the second time for 10 minutes,
again siphon off 125 mm of the water. Add water again filling to 150 mm
height, stirring. the sediment at the bottom. After settling exactly
for 5 minutes, siphon off 125 mm of the water. Repeat the process of five
minutes standirig and siphoning until the water is clear to a depth of
125 mm at the en of five-minute period. By this method, the material
which fails to settle at a rate of 25 mm per minute is removed. This
is standard clay grade matter and includes all grains of 20 microns or less
in diameter. Dry and weigh the remaining grains. The difference
between the weight of the dried grains and that of the original 50-g sample
represents clay content.
Wore — Certain varicties of sand may require longer agitation to liberate propériy
thcltl clay from the sand grains. Incompletg clay removal may be checked microscopi-
cally.

7.3.1.1 Calculate clay content and sand portion by .the following
formulee:~

W, — W,

Clay content, percent = * x 100
w,

8
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Sand portion, percent = %‘;—’- % 100
1

where

W, = weight in g of the dried sand sample taken for the test,
and

W, = weight in g of the dried sand portion ( free from clay ).

7.3.2 Synthetic Sand Mixture — The procedure in accordance with 7.3.1
hall be slightly changed for sand mixtures containing coal dust, coal
residues, and binder residues. As given in 7.3.1, 50 g of foundry sand is
washed after drying. In the course of washing operation a part of the
coal dust and similar substances is removed, the remainder being part of
the sand portion. The washed sand portion is heated in a porcelain
crucible to 750°C for burning the coal and the coal-free sand is weighed.
The heating loss, equal to the total coal content, is determined by heating
to 750°C and weighing a separate sample of unwashed, dried foundry sand.
The heating time should be sufficient for complete combustion of the coal
contained in the sand. The clay substance shall be the difference between
the true sand porion ( washed and heated sample ) plus coal portion ( of
unwashed and heated sample ), and the total quantity of unwashed dried
sand.

7.3.2.1 If cereal binders ( especially dextrin ) are present in the sand, a
preliminary wash shall be made without adding sodium hydroxide to the
distilled water. After stirring and allowing the sand to settle for 10 minutes,
siphon off the water. Then proceed as under 7.3.1.

7.3.2.2 A sand mixture containing cement cannot be washed free of
cement by the method given under 7.3.1. The cement shall be removed
from the sand grains by adding 25 ml of dilute hydrochloric acid (1:1 by
volume ) instead of sodium hydroxide, taking suitable precautions against
acid attacking the agitating apparatus.

8. DETERMINATION OF GRAIN FINENESS

8.1 General — The percentage of grain sizes shall be determined by
sieving the dried clay-free sand. Sifting time shall be at least 15 minutes
and the test sieves used shall be 3:35-mm, 1*70-mm, 850-micron, 600.micron,
4925.micron, 300-micron, 212-micron, 150-micron, 106-micron, 75-micron
and 53-micron IS Sieves.

8.2 Apparatus — A set of Indian Standards Sieves ( see IS : 460-1962* ).

8.3 Procedure — Sieve 50-g of representative sample through 11 sieves
indicated under 8.1 starting with the coarse sieve. Weigh out the sand
retained on each sieve and the pan material individually and put down as
percent of the dried unwashed sand.

*Specification for test sieves ( revised ).
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8.4 Evaluation of Fineness of Sand

8.4.1 Size-Frequency Curve — The size-frequency curve shall be obtained
by plotting the percent of sand retained on each sieve (see Fig. 1 ).
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NoTk — Values along abscissa are plotted on log scale.

Fic. 1 Curves CONSTRUCTED FROM SIEVE ANALYsIS OF Two FOUNDRY
SanDs To SHow CoMPARISON OF S1ze-FREQUENCY AND CUMULATIVE
Curves

8.4.2 Cumulative Curve — The cumulative curve points shall indicate
the percentage of particles larger than the sieve size represented by that
point (see Fig. 1), The cumulative curve is always smooth, whereas
size frequency curve may not always be a broken line connecting the
different sieve points. If a sand is taken on specification, two cumulative
curves may be drawn showing the limiting values for each sieve. Then, if
the curve of the sand being tested falls between these two curves it shall ke
satisfactory. Finally, data for slit and clay may be plotted as a part of the
same graph, Sieves that retain little material may be eliminated or
additional ones may be added without distorting the curve. If there are

10
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faulty sieves these shall be indicated by a break at the same point in the
curve when different samples of the same sand are sieved.

8.4.3 Sorting Coefficient — An index to the sorting or distribution of the
grains in a sand sample shall be obtained from the sorting coefficient, S,
defined by the following formula:

-
-

where Q, is the size in microns where the cumulative curve for a
sand crosses the 25 percent retained line and Q4 is the size in
microns where the curve crosses 75 percent retained. Sorting
coefficient is a rapid method of indicating the slope of the curve,
This is also a measure of the distribution.

The range of distribution numbers shall be from 1-0 for particles of
uniform size, such as ball bearings to a maximum of about 10:0. Washed
and graded sands shall range from 1:14 to 1-40 while naturally bonded
sands are usually between 1:40 and 2-50.

8.4.4 Grain Fineness Number — It is approximately 2:54 times the number
of meshes per centimetre of that sieve which would allow to pass the
sample if its grains were of a uniform size, that is, the average of the sizes
of grain in the sample. It is approximately proportional to the surface
area per unit weight of a sand, exclusive of clay.

8.4.4.1 Calculation of fineness number — Express the weight in grams of
various sizes according to the procedure given under 8.3 as percentage ot
the original 50-g sample. Multiply them by the multipliers as given in
Table 1. Add the products and divide the total by the sum of the percen-
ages of sand grains, The result shall be the grain fineness number.

TABLE 1 MULTIPLIER FOR GRAIN FINENESS NUMBER

1S Sieve MurrreLise
3:35-mm 3
1:70-mm 5
850-micron 10
600-micron 20
425-micron 30
300-micron 40
212-micron 50
150-micron 70
106-micron 100

75-micron 140

53-micron 200
Pan 300

11
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9. DETERMINATION OF GRAIN SHAPE

9.1 Apparatus — A low power stereoscopic microscope working with
reflected light and giving magnifications of 30 x to 60 X.

9.2 Procedure — The grain shape shall be determined by the microscopic
examination of a small portions of the grain size fractions from all the
sieves and the pan at magnifications of 30 X to 60 X.

9.2.1 The grain shapes to be distinguished are rounded, subangular,
angular and splintered as shown in Fig. 2. Identification for grain shape
shall be based on the predominant grain shape of the largest fraction ( by
weight } of sand.

Upper Left — Angular Sand Grains

Lower Left — Subangular Sand Grains

Upper Right — Rounded Sand Grains

Lower Right — Compound and Splintered Sand Grains

Fic. 2 SaND GRAINS

12
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10. DETERMINATION OF PERMEABILITY

10.0 Permeability is defined as that physical property of the moulded mass
of sand mixture which allows gas to pass through it. It is numerically

ernal ta the valumese af air in millilitrac that will nacs ner minute undar a
€qua: 10 € voiumc O air il MuuLIIEs nat wiil pass per muinuic unGer

pressure of 1gffcm?® through a specimen of 1cm? in cross-sectional area
and 1 cm high.

10.1 Determination of Base Permeability — Base permeability is the
permeabilitv of packed dry sand grains containing no clay or other bonding
substance.

10.1.1 Apparatus
10.1.1.1 Standard permeability meter
10.1.1.2 Stop-watch

10.1.1.3 Standard sand rammer along with the standard specimen con-
tainer and special screens to be kept at each end of the specimen to hold
the bond free sand in position in the specimen tube. The screen shall be
saucer shaped, one pressed w1thm the othcr the saucer bcmg of such
uxdmcwl as to Jubl. l'lL inio [IlC btauua.ru ) cumt‘:fl COﬁtalner. .lﬂc outier
screen shall be of metal and perforated w1tg at least 100 holes at the rate

of 16 holes of 16 mm diameter per square centimetre.

10.1.2 Procedure — Wash the sample for its clay content in accordance
with the method given under 7.3 and dry the sand grains thoroughly at
105° to 110°C. Place a base permeablhty screen, with sides of the cup
upward, in the bottom of the standard specimen container. Place sufficient
quantity of dried sand in the specimen container to produce the standard
sand test specimen. Place the second base permeability screen, with sides
of the cup downward, on top of the sand in the qm’c;mgn container, Ram
the specimen in accordance with the method given in 5.3 but do not
remove the specimen from the container. Place the specimen co ntainer
with the specunen in the mercury seal of the permeablhty apparatus. Find
out the time required for exactly 2 000 ml of air to pass through the

cppmmpn After the pressure has become steadv. read the nressure on the

ceoimen. LILCL L€ DTSV Nas DCCOIN SRy 2580 A0 pltastile ik %

pressure indicator and record in gffcm?,
10.1.2.1 Calculate the base permeability number (P) of the sand from
the following formula:
___uXh
T pXaxt
where
~ volume of air in mi passed through the specimen,
height of the test specimen in cm,
pressure of the air in gffcm?,
cross-sectional area of the test specimen in cm?, and
time in minutes.

13
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10.1,2.2 Test three spcumens individuaily. The base permeability
shall be the average of three tests. If the test result of one of the test
specimens varies more than 10 percent from the average of three, this
result shall be discarded and another specimen tested.

10.2 Determination of Green Permeability — The green permezhility
of foundry moulding sand is the permeability of a moulded mass of sand
in its moist or tempered condition. In other words, it is the permeability
of a naturally or synthetically-bonded foundry moulding sand mixture
which (a) has been mixed and tempered experimentally in the laboratory
or (b) has been mixed and tempered for use in the foundry.

10.2.1 Apparatus — Same as described in 10,1.1.

10.2.2 Test Specimen — The standard test specimen specified under 5
shall be used.

10.2.3 Procedure — Ram the standard test specimen in a specimen
container and follow the procedure as given in 10.1.2.

10.3 Determination of Dry Permeability

10.3.0 Dry permeability is defined as the permeability of a moulded
mass of sand, containing clay or binders, which has been completely dried
at 105° to 110°C.

10.3.1 Apparatus — Same as described in 10.1.1.

10.3.1.1 Special type of split specimen container used for ramming
test specimens ( see 5.3.2 ).

10.3.1.2 Standard drier
10.3.1.3 Special permeability machine attachment for the determina-
tion of dry permeability.

10.3.2 Test Specimen — The standard test specimen specified under 5
shall be used after drying at 105° to 110°C in the drier for a period of 2
hours and cooling to room temperature in a desiccator.

10.3.3 Procedure — Using the split specimen container to hold the dried
specimen, determine the dry permeability as in 10.1.2.
11. DETERMINATION OF TENSILE STRENGTH

11.0 The tensile strength of a moulding sand mixture is the maximum
tensile stress which the sand mixture i#s capable of sustaining when pre-
pared, rammed and tested according to standard procedures.

11.1 Determination of Green Tensile Stremgth —Green tensue
strength is the tensile strength of a foundry sand mixture in the moist or
tempered condition.

14



IS:1918 - 1966

11.1.1 Apparatus —Dead weight type of universal sand strength testing
machine or spring type of sand strength testing machine.

11.1.2 Test Specimen — A specially designed specimen tube shall be
used for making the standard test specimen (see 5.2). It shall be a two-
part tube designed so that the specimen may remain in the tube during
testing and the two halves of the tube readily separate approximdtely at

the middle of the specimen when it fails ( see Fig. 3).

11.1.2.1 In preparing the test specimen the specimen tube is pl‘accd'_
on 1ts pedestal cap and the tube carctully hiled with the correct weight ol
sand to be tested. The specimen tube and pedestal cap are then placed
directly beneath the rammer and rammed according to the procedure
given under 5.3.

Q/—PULL CHAIN
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Fic. 3 SpeciMEN Tuse FOR DETERMINING GREEN AND TENSILE
STRENGTH OoF FOUNDRY SANDS

11.1.3 Procedure — Place the rammed specimen contained in the speci-

men tube in the specimen tube holder and hold firmly by means of two
—1_. FTTRRY P g, M

A mmseme PN PR PO PO socs

clamp screws. App*y a uniform load aiong the axis of standard test
specimen at the rate not exceeding 1-5 4 0-5 gffmm? per minute until. the
specimen breaks. Record. the breaking load in grams and caleulate the
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tensile strength in kgf/cm? by dividing the breaking load with area of
rupture section,

11.1.3.1 An average of three tensile tests shall be taken. If the test
result of one of the three varies more than 10 percent from the average of
three, this result shall be discarded and another specimen tested.
11.2 Determination of Dry Tensile Strength — Dry tensile strength is
the tensile strength of a foundry sand mixture which has been dried at
105° to 110°C and cooled to room temperature in a desiccator.

11.2.1 Apparatus — Same as described in 11.1.1 together with a standard
drier.

11.2.2 Test Specimen — The standard test specimen contained in the
specimen tube (se¢e 11,1.2 and 11.1.2.1) shall be used after drying at
105° to 110°C in a drier for a period of 2 hours or until dry, and cooling
to room temperature.

11.2.3 Procedure — Test the dried specimen in the specimen tube as
under 11.1.3. In this test the rate of loading shall not exceed 10-0 4 13
gf/mm? per minute.

12. DETERMINATION OF COMPRESSION STRENGTH

12.1 Determination of Green Compression Strength — The green
compression strength of a foundry moulding sand is the maximum com-
pressive stress in gf/mm? which the sand in unbaked condition is capable
of withstanding.

12.1.1 Apparatus — Dead weight type of universal sand strength testing
machine or spring type of sand strength testing machine.

12.1.2 Test Specimen — The standard test specimen specified in 5 shall be
used.

12.1.3 Procedure — Ram a standard test specimen and strip it from the
specimen container. Place the test specimen in the compression machine
in such a manner that the top of the specimen as rammed in the specimen
container rests against the upper head of the machine. Apply a uniform
load against the plane faces of the specimen so that the force is axial at a
rate of 21 + 4 gf/mm? per minute until the specimen breaks. Record the
load at rupture.

12.1.3.1 Calculate the green compression strength from the following
formula:’

Green compression strength, gf/mm? =7F4:

where
F = load at rupture in gf, and
A4 = cross-sectional area of the test specimen in mm?.

16
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12.1.3.2 Test three specimens individually. The compressive strength
shall be the average of three tests. If the test result of one of the specimens
varies by more than 10 percent, from the average of the three this result
shall be discarded and another specimen tested.

12.2 Determination of Dry and Baked Compression Strength —
compressmn strength is the maxunum compressive stress in gf /mm? whlch
a ury sand mixture is capabxc of ut‘:'v‘t‘:u‘)pii‘lg In casc the test spcuuu:u has
been baked at a specified temperature above 110°C, the maximum com-
pressive stress in gf/mm? developed is known as ¢baked compression
strength ’

12.2.1 Apparatus — Same as specified in 12.1.1.

12 2.2 Test Specimen — The standard test specimen specified in 5 shall be

C)..

2 12.2.1 Drying — When the test is applied to sands for use in green
d moulds, the specimen shall be dried on a flat, rigid plate in a venti-
d oven

and allowed to cool to room temperature in a desiccator. Test
he specimen after it has reached the room temperature.

12.2.2.2 Baking — When the test is applied to sands used for dry
sand moulding or to other mixtures which would normally be baked at a
temperature higher than 110°C, a baking temperature and time which is
suitable for that particular mixture should be used.

12.2.3 Procedure—The standard test specimen after removal from the
specimen container shall be dried or baked and cooled as specified

19 9 9 T - s
in 12.2.2. The specimen should be placed in the apparatus with the same

side against the compression head which was uppermost in the specimen
container during rammmg Apply a uniform load against the plain
surfaces of the specimen so that the force is axial at a rate of 100 4 15
gf/ mm? per. mmutc, unt1l thc specimen breaks. Record the Ioad at rupture.
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13. DETERMINATION OF SHEAR STRENGTH

13.1 Determination of Green Shear Strength — The green shear
strength of sand is the maximum shear stress which a tempered sand mix-
ture is capable of developing.

13.1.1 Apparatus — Universal standard sand testing machine wx!h shear
strength attachment,

13.1.2 Test Specimen — The standard test specimen specified in 5 shall
he used.

13.1.3 Procedure — Ram a standard test specimen and strip from the
specimen container. Place the specimen between the shear heads of the

17
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machine in such a way that the load is applied along a line through its
axis. Apply a uniform load to the diametrically opposite halves of the two
plain sugfaces of the specimen at the rate of 17 4 4 gf/mm? per mirute.
Record the breaking load in kg and calculate the shear strength in gf/mm?
by diyiding the breaking load by area of rupture section.

13.1.3.1 Test three specimens individually. The sheer strength shall
be the average of three tests. If the test result of one of the specimens
varied more than 10 percent, from the average of the three, this result
shall be discarded and another specimen tested.

13.2 Determination of Dry Shear Strength — The method givenin 13.1
shall be employed for the determination of dry shear strength,- except
that the test specimen shall be dried at 105° to 110°C for 2 hours or until
dried, and allowed to cool in a desiccator to room temperature before
testing.

14. DETERMINATION OF BULK DENSITY

14.1 Determination of Bulk Density Before Compression

14.1.1 Procedure — Take 500 g of tempered sand mixture as prepared
under 4 and allow it to fall in a one-litre measuring cylinder through a
perforated disc rotating slowly at the 1 000 ml mark. After the whole sand
has dropped into the measuring flask, even out the sand surface by slightly
pressing with the perforated disc. The ratio of the mass of the sand to
the volume occupied by it will represent the bulk density before compres-
sion in grams per millilitre (gfml).

' 14.2 Determination of Bulk Density after Compression

14.2.1 Apparatus — Standard rammer and physical balance.

14.2.2 Test Specimen — The standard test specimen specified in 5 shall be
used.

14.2.3 Procedure — Ram a standard test specimen as given in 5.3. Weigh
it in a balance and also calculate.its volume from its dimensions, The ratio
of the weight of the specimen to tne volume will give the bulk density
after compression in g /ml.

15. DETERMINATION OF GREEN MOULD SURFACE HARDNESS

15.0 Green mould surface hardness is the résistance offered by the surface
of a green sand mould to penetration by a loaded plunger.

1 .1 Apparatus — Standard mould surface hardness tester.

. 13.1.1 Test Specimen — The standard test specimen specified in 5 shall be
used.

18



IS :1918 - 1966

15.1.2 Procedure — Bring the unloaded plunger of the tester in contact
with the mould surface. Apply the load to the plunger and read the hard-
ness number on the grddu_ated dial of the testmg dpparatus.

Notrxe —Thc test is performed on standard test specimen picpared as given in 5or on
the mould itself. The test should be performed immediately after the specimen is

stripped from the tube or the pattern is withdrawn from the mould.

16. DETERMINATION OF FLOWABILITY

wnl tha ta T4ne?
1
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grains when they are subjected to moulding forces.

16.1 Apparatus — Standard sand rammer together with the standard
flowability meter.

16.2 Test Specimen — The standard test specimen specified in 5 shall be
used.

16.3 Procedure — Read the percent flowability on the dial of the flow-
ability meter aftez the fifth drop of the ramming weight. The stem of the
flowability meter rests against the top of the ‘plunger of the rammer and
rchsters the movement of the rammer plunger between the fourth and fifth

e RS Ao o
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16.3.1 Test three specimens individually. The flowability number shait
be the average of three tests. If the test result of one of the specimens varies
more than 10 percent from the average of three, this result shall be dis-

carded and anather snecimen tastad:
CarGiQ ainQ anUultl SPULinlii oo,

17.1 Test Specimen — The standard test specimen specified in § shall be
used. ’
17.2 Pracedure — Ram a standard test enecimen by 10 blows in ascord-
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ance with. the method gwcn“m 5.3 and allow it to fall from a height of
1 830 mm. Collect the portion of the sand retained on 12-mm IS Sieve.
The percent weight retained shall be the shatter index.

18. DETERMINATION OF SINTERING POINT

10 1T Thodacean e ul . L Ol D 2 _. PN _L O O __ 3 Qlntman
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ing point of high-silica sand shall be determined in accordance with the
method given under 3 of IS : 1528-1962*.

*Methods of sampling and physical tests for refractory materials.
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18.2 Determination of Sintering Point of Foundry Sand Mixtures

18.2.1 Apparatus

18.2.1.1 Porcelain combustion boats — of 75 to 90 mm length and 10 to
15 mm width.

18.2.1.2 Electric furnace— with a testing temperature of at least 1 500°C.

18.2.2 Procedure — Loosely fill the sand sample in the combustion boat
and place the boat in the hot zone of the electric furnace. When tempera-
ture has reached 1000°C keep the temperature constant for at least 3
minutes. Take out the boat from the furnace, cool and observe whether
the sintering of the sand grain has started. If not sintered, replace the
combustion boat in the furnace and continue the test with temperature
increments of 50°C till sintering occurs. Keep the combustion boat at each
particular temperature for at least 3 minutes. After cooling, examine
the sand sample for sintering by scraping or visual examination with a
magnifier or microscope.

18.2.3 Determination of ‘A’ Sintering Point of Foundry Sand Mixtures — ‘A’
sintering point is the lowest temperature at which the ribbon used in the
sintering test makes a ‘V’ when lifted off the sand specimen.

NoTE — The V’ determination is applicable to practically all types of sands except
sands with very low dry strength.

18.2.3.1 Apparatus — Standard equipment for the determiiation of ‘A’
sintering point.

18.2.3.2 Test specimen — The standard test specimen as specified in 5
and dried for at least one hour at 105° to 110°C.,

18.2.3.3 Procedure — Place the sand specimen in position in the sinter-
ing apparatus under the platinum ribbon heater.” Centre the specimen
between the platinum ribbon holder terminals and place the platinum
ribbon in contact with the rounded surface of the sand specimen, allowing
170-g load to be applied to the ribbon. Sight the optical pyrometer on the
central part of the platinum ribbon and adjust it to read the desired tempe-
rature. Allow for the emissivity of platinum as given in Table 2. Pass an
electtic current through the platinum ribbon and adjust the variable resis-
tance’so that the brightness of the platinum ribbon matches the brightness
of the_ filament or dot in the optical pyrometer, which has been set at the
desired temperature. Heat to required temperature in about 30 seconds
and start a stop-watch and allow the heated ribbon to remain in contact
with the specimen to cool for exactly 15 seconds. Lift up the ribbon holder
and ribbon and observe whether the ribbon adheres to the sand specimen
and makes a ‘V? when it is lifted. Rotate the specimen about 50 mm to
a fresh surface and again place the platinum ribbon in contact with the
specimen. All adhering material should be removed from the ribbon
by scraping or dissolving in hydrofluoric acid after each individual
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determination. If the ribbon did not make a ‘V’ repeat the above procedure,
this time increasing the true temperature by about 23 deg, This corresponds
to an increase in the observed temperature of about 22 deg. The actual
values should be taken from Table 2. Repeat the above procedure either
by increasing or decreasing the true temperature by increments or decre-
ments of 25 deg, until ribbon does not make a definite ¢ V'’ at one tempera-
ture, but does at the next higher temperature. The Jowest true temperature
at which the platinum ribbon makes a definite ‘V’ when lifted off the sand
specimen 15 seconds after the 4-minute heating period is the ‘A’ sintering
point,

TABLE 2 TEMPERATURE CORRECTIONS FOR EMISSIVITY OF PLATINUM
( Clause 18.2.3.3)

OBSERVED TOEMPEBATUBE TRUE TE}}QEBATUBE
917 1 000
939 1025
961 1 050

1 005 1075
1027 1125
1048 1150
1070 1175
1091 1200
1113 1225
1134 1250
1156 1275
1177 1 300
1199 1325
1220 1 350
1242 1375
1263 1 400
1284 1425
1305 1 450
1326 1475
1 348 1500
1 369 1525
1 390 1 550
1411 1575
1 432 1 600
} 452 1625
1473 1 650
1 494 1675
1515 1700
1 536 1725
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18.2.4 Determination of ‘B’ Sintering Point of Foundry Sand Mixtures — ‘B’
sintering point is the lowest temperature at which the smaller sand grains

PRy Yias AT
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18.2.4.1 Apparatus — Same as specified in 18.2.3.1.

18.2.4.Z Tesi specimen — The standard test specimen specified in 5
shall be used.

18.2.4.3 Procedure — The method to be adopted shall be the same as
for the ‘A’ sintering point test, except that the platinum ribbon shall be
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off, so as to preserve the surface in contact with the ribbon. The ‘B’
sintering point is the lowest temperature which causes traces of fusion to be
seen at 20 to 25 diameter magnification. In the scraper method 2 minute
interval shall be allowed after turning of the electric current before

Iifting the nlatinum rihhon fram the cand enecimen. The rihhan i remaoved
11Iling i paalinlim rigoon irom nd sand spedimei. 1 a8 riooon 15 rémovet

from.the holder, placed on a flat plate and scraped. The ‘B’ sintering
point by this method shall be the lowest temperature which necessitates
50 passes of a mechanical scraper to remove the sand from the ribbon. The
scraper shall be of such desxgn as to apply 113 8 load to a knife-edge in
contact with the ribbon during scraping. The knife-edge shall be at 140°

angle with the plane of the ribbon.

SECTION 3 METHODS OF PHYSICAL TESTS FOR
ENniIinmnby ~AMADE QAMI'\C
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10 MMM TMIRAATATA TOTTIM Y MNARTIAIT
7. UI‘JLDI\I.VIIL‘AIIUL‘ Ul‘ 1VI.UIDI.UI.\I‘J UVINI LIy

19.1 Direct Weight Method — Same as given in 6.1.
19.2 Calcium Carbide Method — Same as given in 6.2.

20. DETERMINATION OF CLAY CONTENT

20.1 Same as given in 7.

21. DETERMINATION OF GRAIN FINENESS

21.1 Same as given in 8.

22, DETERMINATION OF GRAIN SHAPE

~r

22.1 Same as given in 9.

23.1 Determination of Base Permeability — Same as given in 10.1.
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23.2 Determination of Green Permeability — Same as given in 10.2.
23.3 Determination of Dry Permeability -— Same as given in 10.3.

23.4 Determination of Baked Permeability — Baked permeability is
the permeability of a moulded mass of sand baked at 2 temperature higher
than 110°C and then cooled to room temperature.

23.4.1 Apparatus — The apparatus specified in 10.3.1 and a core baking
oven of the following specification:

The oven shall be capable of giving uniform temperature up to
320°C and shall be equipped with automatic regulator to maintain
an even and uniform oven temperature with a variation not greater
than 5 deg over the entire temperature range. Openings shall be
provided through which baked cores may be removed at different
intervals, when testing for baking time, without causing a drop in
temperature of more than 5 deg. The input of heat shall be such
that, after putting in the charge, the oven shall return to the desired
baking temperature in 20 minutes.

23.4.2 Test Specimen — Same as specified in 10.3.2.
23.4.3 Procedure — Same as specified in 10.3.3.

NorE — The permeability needed for a given core depends on the amount of gas-
forming materials in the sand mixture used.

. 24. DETERMINATION OF STRENGTH

24.1 Green Compression Strength — Same as given in 12.1.
24.2 Baked Compression Strength — Same as given in 12.2.

24.3 Determination of Baked Tensile Strength — The baked tensile

strength of a core sand mixture is the maximum tensile stress in gf/mm?

which a core made out of this mixture will develop in the baked condition.

It is an index to core breakage and is a function of the type of binder used.
24.3.1 Apparatus

24.3.1.1 Universal standard sand testing machine — with tensile strength
attachment.

24,3.1.2 Standard sand rammer — with the equipment for making
briquette type of special test specimens.

24.3.1.3 Standard baking oven for core

24.3.2 Test Specimens

24.3.2.1 The test specimens shall be of shape and dimensions given in
Fig. 4 or shall have a rupture section or of 22:36 X 22:36 mm that is 5 cm?,

23



IS:1918 - 1966

12°7R

0

l 44-}5 J
L———:T'——J J——-{ 254 ¢ fam

All dimensions in millimetres.

F16. 4 TEsT SPECIMENS FOR TESTING TENSILE STRENGTH OF
CoORE SAND MIXTURE

24.3.2.2 A two-part metal core box, provided with a loading hopper,
ramming plate, and rammer head which may be attached to a standard

rammer used for making test snecimen
r used Ior making test spec

ER-24030¢ W 138819 & 1Y

24.3.2.3 Baking of test specimens — Bake a number of test specimens
under the following conditions:

a) at 180°C for , 1, 1%, 2 and 2% h,
b) at 220°C for 3, 1, 14, 2 and 2} h, and
c) at 250°C for §, 1, 1%, 2 and 23 h.

24.3.2.4 After baking allow the core specimens 1o cool, preferably in a
desiccator. Any test specimens showing an imperfection shall be rejected.
Caliper each test specimen to check dimensions. Reject the specimens if
any dimension is not within 45 percent. The specimen shall be tested
as soon as possible after having reached room temperature.

24.3.3 Procedure — Fit the grips for pulling tensile test specimens in the
universal testing machine. Place the specimen into the grip of the
machine in such a way that it is gripped uniformly along with the lateral
surfaces and so that the load is applied along a line through its axis.
Apply load at the rate of 40 + 5 gf/mm? per minute. Record the break-
ing load in kilograms and calculate the tensile strength in gf/mm?, by
dividing the breaking load with area of rupture section.

24.3.3.1 An average of the three tensile tests at each baking time and
temperature ( se¢ 24.3.2.3 ) shall be taken. If the test result of one of the
three varies more than 10 percent from the average of three, this result
shall be discarded and another specimen tested. . From these results the
optimum baking temperature and time to get the maximum tensile strength
shall be deduced.
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24.4 Humidity Test and Determination of the Loss of Baked
Strength Under Humid Conditions

24.4.1 Apparatus — Same as specified in 24.3.1.

94 A1 1 Iymidity mber — See Firr 5.

LEOXeLoR Aduiliilatvy l amoe .
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All dimensions in millimetres.

Fic. 5 Humiprry Test CHAMBER ( SHELF AREA 500 X 375 mm ApPROX )

a _—

24.4.2 Test Specimens — The test specimens specifie
used.
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24.4.3 Procedure — Bake a sufficient number of standard tensile test
specimens at the optimum temperature for the optimum period of time
(see 24.3.2.1). Cool them to room temperature in a desiccator. Test
three samplcs to give average tensile strength. Place the remaining test
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specimens in the humidity chamber, and test for tensile strength, three at a

time after 1, 2, 4 and 8 hours in humid atmosphere. Find the average loss

in tensile strength, and plot as a percentage of the original tensile strength
of the specimens with the time interval.

24.5 Determination of Baked Transverse Strength — The baked
transverse strength of a core is the load per unit area required to break a
standard test bar of specified dimensions made out of core-sand mixture,
when the load is applied midway between the ends of the test bar.

24.5.1 Apparatus

24.5.1.1 Universal testing machine — with the attachment for transverse
test,

24.5.1.2 Standard sand rammer

24.5.1.3 Special core box assembly — with a drier plate and hopper and
a rammer head to be attached with the standard rammer,

24.5.1.4 Standard baking oven

24.5.2 Test Specimens

24.5.2.1 The test bar shall have the dimensions 254 X 254 X
203-2 mm or having a square section of 22:36 x 22:36 mm, that is, a sec-
tion of 5 mm? and a length of about 170 mm.

24.5.2.2 Ram three test bars and strip them from the core box on 2
core plate. Bake the test specimens at the optimum temperature for the
optimum period.

24.5.3 Procedure — Place the test specimens on the supports of the testing
machine in the same relative p051t10n in which it was baked. Apply a load
midway between supports at the rate of 80 1 1 12 gffmm? per minute.

Record the breaking load in grams.

24.5.3.1 Calculate the transverse strength from the following formula
3 Wi
2
Transverse strength, gf/mmd 258
where
W = total load in gf at which the failure occurs,

| = distance between supports in mm,

b = width of the test specimen in mm, and

111 Of €L 5pPC 1 11}

d = thickness of the test specimen in mm.
24.5.3.2 An average of the results of three tests conducted on three

individual test specunens shall be reported as the transverse strength. If
the test result of one of the test specimens varies, more than 10 percent
from the average of the three, this resuit shall be discarded and another

specimen tested.

26



IS : 1918 - 1966
25. DETERMINATION OF BULK DENSITY

25.1 Same as given in 14,

26. DETERMINATION OF BAKED SCRATCH HARDNESS

26.0 Baked scratch hardness is a measure of the ability of the core to
withstand abrasion during the handling operation from the baking oven to
the mould. A core with high scratch hardness is more likely to go into
the mould with its edges and surfaces having the exact contours of the
core box. All other things being equal, a core which has a low scratch
hardness may be abraded in handling and therefore give a casting which
has a poorer surface finish then desired.

26.1 Apparatus — Standard baked core hardness tester.

26.1.1 Test Specimens — The hardness shall be tested on the tensile or
transverse test specimens baked at optimum temperature for the optimum
period ( see 24.3.2 and 24.3.2.3 ).

26.1.2 Procedure — Hold the hardness tester in the right hand and press
it against the surface of the test specimen. This will give an indentation
hardness value. Slowly pull the tester across the surface to be tested,
making sure that the knife-edge is parallel to the long edge of the tester.
The hardness of the surfaces will be indicated on the dial. Perform the
test at three different locations over the specimen and the average of threc
such readings shall be recorded as hardness number.

27. DETERMINATION OF GAS GENERATED IN A CORE DUR-
ING BAKING

27.0 The amount of gas generated within a core during baking, pouring
and solidification of the metal is of considerable importance of foundry-
men. Since ample ¢ venting > of cores and moulds has to be provided for
removal of this gas, both the volume of gas and the rate at which it is
evolved are important.

27.1 Apparatus — Core gas determinator with accessories.

27.1.1 Test Sample — Broken halves of baked tensile or transverse test
specimens shall be used. Dry all specimen material to constant weight at
105° to 110°C and cool in a desiccator. Rub two sections of the core
specimens together over a suitable piece of paper in order to obtain a cross-
sectional representative sample, alternatively core sand may be pulverized
to pass entirely through 1:70-mm IS Sieve ( see IS : 460-1962* ).

*Specification for test sieves ( revised ).
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27.1.2 Procedure — Weigh accurately about 2 to 3 g of the test sample in
tared combustion boat or suitable crucible which has been pre-heated and
cooled in a desiccator. Keep it in a desiccator between the time of weigh-
ing and testing.

27.1.3 Place the sample in the combustion tube and heat it in an
atmosphere of carbon dioxide or nitrogen ( non-oxidizing ) at 1 000°C and
collect the gas evolved. Record the volume of the gas collected in the
burette after every 30 seconds. Record also the final volume of the gas
evolved. This may require as much as 10 to 12 minutes.

27.1.3.1 Calculate the volume in millilitres of gas evolved per gram of
the sample from the following formula:
Total corrected gas volume in ml
Sample weight in g

Gas in mljg =

If it is desired to reduce the volume of gas to NTP ( normal tempera-
ture and pressure ), correction shall be made for mean barometric pressure
and temperature.

27.1.3.2 For the rate of gas evolution, divide the gas volume by the
sample weight to obtain the reading in ml/g, for each time interval. Plot
these values against time interval to indicate the rate of gas evolution,

28. DETERMINATION OF SINTERING POINT
28.1 Same as given in 18.2.
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AMENDMENT NO. 1 JANUARY 2013
TO
IS 1918 : 1966 METHODS OF PHYSICAL TESTS FOR
FOUNDRY SANDS

(Page 8, clause 7.3.1.1) — Insert the following Note at the end of the clause:

NOTE — The least count for weighing shall be commensurate with maximum permissible clay
content. For example, least count 0.01 g for maximum of 0.2 percent clay content based on a sample

of size 50 grams.

A table as guide for ready reference of the user, for sample size 50 g is given below:

Upper Limit Least Count
Percent g g
Equal to or more than 20 >10 1
Equal to or more than 10, >5,upto 10 0.5
up to 20
Equal to or more than 2, >1,upto5 0.1
up to 10
Equal to or more than 1, up to 2 > 0.5, up to 1 0.05
Equal to or more than 0.2, >0.1,upto 0.5 0.01
up to 1
Equal to or more than 0.1, >0.05,upto 0.1 0.005
up to 0.2
Less than 0.1 <0.05 0.001

(MTD 14)
Reprography Unit, BIS, New Delhi, India
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