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Indian Standard 
METHOD FOR DETERMINATION OF 

RESISTANCE TO WEAR BY ABRASION 
OF NATURAL BUILDING STONES 

( Fimt Revision ) 

0. FOREWORD 

0.1 This Indian Standard (First Revision ) was adopted by the Indian 
Standards Institution on 25 June 1972, after the draft finalized by the 
Stones Sectional’ Committee had been approved by the Civil Engineering 
Division Council. 

0.2 Natural building stones used in steps, floorings and pavements of build- 
ings are subject to heavy wear and friction. Their durability under such 
circumstances can be ensured only when they have adequate hardness or 
abrasive resistance. This standard gives a laboratory method for ascertain- 
ing abrasive values of stones intended for such uses. This standard was 
first published in 1960 and is being revised to include such abradants which 
are indigenously available. 

0.3 In the formulation of this standard due weightage has been given to 
international co-ordination among the standards and practices prevailing 
in different countries in addition to relating it to the practices in thr ‘ield 
in this country. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded offin accord- 
ance with 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. SCOPE 

1.1 This standard lays down the procedure for determination of abrasion 
resistance ( wear resistance ) of natural building stones. 

*Rules for rounding off numerical values ( revised ). 
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2, TEST PIECES 

2.1~ Test pieces shall be cub e specimens of size 7.06 cm, f 2 percent 
( area of each face being 50 cm2 ) taken from the sample selected. The 
specimens shall be obtained by saw cutting followed by finishing with 
grinding wheels. The use of chisel and hammer shall be avoided. All 
the faces of the specimen shall be made true and parallel by sakv cutting 
and grinding. 

2.2 Not less than two test pieces shall be used for conducting the test. 

3. ABRADANT 

3.1 The abradants for test shall be emery natural or emery synthetic, grit 
size 80 and shall conform to IS : 3178-1965*. The minimum hardness 
value shall be 8. 

4. APPARATUS 

4.1 Abrasion Testing Machine - The abrasion of specimens shall be 
carried out in a machine conforming essentially to the requirements des- 
cribed in Appendix A. 

4.2 Measuring Instrument - A suitable instrument capable of measur- 
ing to an accuracy of 0.01 mm shall be used for dctermiuing the change 
in the thickness of the specimen after abrasion. 

NOTE - The a?rangement for measurement of thickness with the instrument may be 
as given in Fig. 1. Shoulders A and B are at right angles and the baqe C is machined 
at top to an accuracy of 0.01 mm. The test specimen shall be placed on the base with 
its wearing surface uppermost and sides in contact with the shoulders. The measuring 
instrument (or dial gauge) shall be set up firmly so that the contactor slightly presses 
on the surface of the specimen and the reading of the instrument taken. The position 
of the dial gnugc and the setting of the contactor shall be the same during the subse- 
quent measurement after abrasion. 

5. TEST PROCEDURE 

5.1 The specimens shall be dried at 110°C for 24 h and tllen weighed to 
the nearest 0.1 g. The specimen after initial drying and weighing shall 
be placed in the thickness measuring apparatus ( see 4-2 ) with its wearing 
surface uppermost, and the reading of the measuring instrument taken. 

The grinding path of the disc of the abrasion testing machine (see 
Appendix A ) shall be evenly strclvn with 20 g of the abrasive powder. 
The specimen shall then bc fixed in the holding device with the surface to 
be ground faciilg the disc, and loaded at the centre with 30 kg. The 
~_._____ 

*Specification for abrasive, emery grain. 
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DIAL GAUGE-N 

Fro. 1 ARRANGEMENT FOR MEASUREMENT OF THICKNESS 

grinding disc shall then be put in motion at a speed of 30 rev/min. After 
every 22 revolutions, the disc shall be stopped, the abraded stone powder 
and the remainder of the abrasive powder shall be removed from the~disc 
and fresh abrasive powder in quantities of 20 g applied each time. After 
110 revolutions, the specimen shall be turned about the vertical axis 
through an angle of 90” and then the test continued under the same condi- 
tions until 220 revolutions have been completed altogether. The disc, the 
abrasive powder and the specimen shall be kept dry throughout the 
duration of the test. After the abrasion is over, the specimen shall be 
reweighed to the nearest 0.1 g. It shall then be placed in the thickness- 
measuring apparatus once again in the same manner and the reading taken 
with the same position and setting of the dial gauge as for the measurement 
before abrasion. 

5.2 Determination of Wear - The wear shall be determined from the 
difference in readings obtained by the measuring instrument before and 
after the abrasion of the specimen. The value shall be checked up with 
the average loss in thickness of the specimen obtained by the following 
formula: 

t =I() F;xwI1) VI 
1 

where 

t = average loss in thickness in mm, 

WI = initial weig1.L in g of the specimen, 

W, = final weight in g of the’abraded specimen, 

V, = initial volume in cm3 of the specimen, and 

A = surface area in cm2 of the specimen. 

5 

  
  

 



IS : 1706 - 1972 

5.3 The test shall be repeated on eaFh one of the six faces of each speri- 
men. Thus not less than twelve values for abrasion kvill be obtained. 

6. REPORT 

6.1 The average of the abrasion values obtained in 5.3 shall be reported. 

APPENDIX A 

( Clauses 4.1 and 5.1 ) 

ESSENTIAL REQUIREMENTS OF THE ABRASION 
TESTING MACHINE 

A-l. GENERAL 

A-l.1 The testing apparatus shall be a grinding device consisting essentially 
of a horizontally fixed smooth grinding disc of about 750 mm diameter 
rotating about a vertical axis and furnished with a replaceable grinding 
path. The essential features are shown in Fig. 2. 

STEEL LEVER 

SGUARE FRAME 
FOR CLAMPING 
THE SPECIMEN 

All dimensions in millimetres. 

FIG. 2 GENERAL FEATURES OF ABRASION TESTING MACHINE 
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A-2. GRINDING PATH 

A-2.1 Cast iron shall be used as material for the grinding path. Its 
scaleroscope hardness shall lie between 30 and 50. This hardness shall be 
ascertained at least 10 times on the rim and at several points in the grind- 
ing path by means of a Shore’s scaleroscope with diamond hammer. 

A-2.2 The grinding path shall be a 200-mm wide annular space on the 
grinding disc between distances of 120 and 320 mm from the centre. The 
grinding path shall be repaired and restored when it has worn out by more 
than 0.5 mm after use or when the furrows formed in it exceed 0.2 mm in 
depth. When the grinding path is restored, its hardness shall be deter- 
mined afresh, when irreparable it shall be changed. 

A-3. ROTATION OF DISC 

A-3.1 The disc shall be driven at 30 -& 1 rev/ min. There shail be auto- 
matic mechanisms for counting, indicating the revolutions of the disc and 
for stopping the disc after every 22 revolutions. Such mechanisms shall be 
checked for reliability prior to the test. 

A-4. HOLDING DEVICE FOR TEST SPECIMEN 

A-4.1 The holding device shall consist of an open square frame made of cast 
iron or steel; it shall be of suitable height, with its lower edge about 5 mm 
above the surface of the grinding disc and so positioned that ‘centrc of the 
specimen is at a distance of 220 mm from the centrc of the disc. It shall 
necessarily, but loosely, hold the specimen. 

A-5. LOADING DEVICE 

A-5.1 The loading may be applied directly or through a lever device. The 
short arm of the lever shall be provided with a counterweight just to 
balance the wejght of the iong arm and of the weighing disc, so that the 
pressure stamp Just touches the specimen prior to the loading. 

A-5.2 The lever shall move freely about the fulcrum without appreciable 
friction. During test, the lever shall remain nearly parallel to the upper 
surface of the disc. The connection of the pressure stamp to the lever shall 
be through a self-aligning joint permitting free relative movement but at 
the same time ensuring a central load on the specimen being tested, 

A-5.3 Suitable loading weight shall be applied at the end of the long arm 
of the lever SO that, as magnified by the leverage, a net load of 30 kg is 
applied through the pressure stamp on to the specimen. The load shall be 
applied with a permissible deviation of one percent. The accuracy of the 
load shall be verified both by calculation and by measurement with suita- 
ble instruments. 

7 

  
  

 



BUREAU OF INDIAN STANDARDS 

Headquarters 
Manak~Bhavan, 9 Bahadur~Shah Zafar Marg, NEW DELHI 110002 
Telephones: 323 0131,323 3375, 323 9402 Fax :+ 91 11 3234062,3239399, 3239382 
E - mail : bisind @ del2.vsnl.net.in Internet : http://wwwdel.vsnl.net.in/bis.org 

Central Laboratory : 

Plot No. 20/9, Site IV, Sahibabad industrial Area, Sahibabad 201010 

Regional Offices: 

Telephone 

91-77 00 32 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 3237617 

*Eastern : l/l 4 CIT Scheme VII, V.I.P. Road, Kankurgachi, CALCUTTA 700054 337 86 62 

Northern i SC0 335-336, Sector 34-A, CHANDIGARH 160022 60 38 43 

Southern : C.I.T. Campus, IV Cross Road, CHENNAI 600113 23523 15 

twestern : Manakalaya, E9, MIDC, Behind Marol Telephone Exchange, 832 92 95 
Andheri (East), MUMBAI 400093 

Branch Offices: 

‘Pushpak’, Nurmohamed Shaikh Marg, Khanpur, AHMEDABAD 380001 550 13 48 

SPeenya Industrial Area, 1 st Stage, Bangalore-Tumkur Road, 839 49 55 
BANGALORE 560058 

Commercial-cum-Office Complex, Opp. Dushera Maidan, Arera Colony, 72 34 52 
Bittan Market, BHOPAL 462016 

62/63, Ganga Nagar, Unit VI, BHUBANESHWAR 751001 40 36 27 

Kalai Kathir Building, 670 Avinashi Road, COIMBATORE 641037 21 01 41 

Plot No. 43, Sector 16 A, Mathura Road, FARIDABAD 121001 91-28 88 01 

Savitri Complex, 116 G.T. Road, GHAZIABAD 201001 91-71 1998 

53/5 Ward No.29, R.G. Barua Road, 5th By-lane, GUWAHATI 781003 56 65 08 

5-8-56C, L.N. Gupta Marg, Nampally Station Road, HYDERABAD 500001 320 1084 

E-52, Chitaranjan Marg, C- Scheme, JAIPUR 302001 37 38 79 

117/418 B, Sarvodaya Nagar, KANPUR 208005 21 68 76 

Seth Bhawan, 2nd Floor, Behind Leela Cinema, Naval Kishore Road, 21 89 23 
LUCKNOW 226005 

NIT Building, Second Floor, Gokulpat Market, NAGPUR 440010 _ 52 51 71 

Patliputra Industrial Estate, PATNA 800013 26 28 08 

Institution of Engineers (India) Building 1332 Shivaji Nagar, PUNE 411005 
)_ 

32 36 35 

‘Sahajanand House’ 3rd Floor, BhaMinagar Circle, 80 Feet Road, 
RAJKOT 360002 

26 85 86 

T.C. No. 14/l 421, UniversityP. 0. Palayam, THIRUVANANTHAPURAM 695034 3272 15 

*Sales Office is at 5 Chowringhee Approach, P-0. Princep Street, 271085 
CALCUTTA 700072 

tSales Office is at Novelty Chambers, Grant Road, MUMBAI 400007 

$Sales Office is at ‘F’ Block, Unity Building, Narashimaraja Square, 
BANGALORE 560002 

309 65 28 

222 39 71 

Printed by Grover Printing Press,\New Delhi. 

  
  

 


	a: ( Reaffirmed 2003 )


