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Chemical Engineering Plants and Related Equipment Sectional Committee, MED 17

FOREWORD

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by
the Chemical Engineering Plants and Related Equipment Sectional Committee had been approved by the
Mechanical Engineering Division Council.

This standard was first published in 1982. This standard has been revived to keep pace with the latest technological
developments and international practices. Also, in this revision, the standard has been brought into the latest style
and format of Indian Standards, and references of Indian Standards, wherever applicable have been updated.

This standard provides a method for determining grindability index of particular materials which are subjected to
shear force during their size reduction process. In a large number of size reduction units, the materials are ground
by shear force applied between two surfaces. In such cases the strength of the material under shear is an important
criterion.

The grindability of a material is a measure of the ease with which it can be ground and as such it reflects some of
the physical properties of the material like hardness, strength, tenacity and fracture.

The composition of the Committee, responsible for the revision of this standard is given in Annex A.

In reporting the result of a test or analysis made in accordance with this standard, is to be rounded off, it shall be
done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of
significant places retained in the rounded off value should be the same as that of the specified value in this
standard.
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Indian Standard
GRINDABILITY INDEX — METHOD OF TEST

( First Revision )

1 SCOPE

The standard covers a test method for determining
grindability index for materials subjected which are
subjected to shear for size reduction.

2 REFERENCES

The standards given below contain provisions
which, through reference in this text, constitute
provisions of this standard. At the time of
publication, the editions indicated were valid. All
standards are subject to revision, and parties to
agreements based on this standard are encouraged to
investigate the possibility of applying the most
recent edition of these standards:

IS No. Title
IS 460 (Part 2) Test Sieves — Specification:
: 2020 Part 2 Perforated plate test

sieves (fourth revision)

IS 4642 : 2024  Ball, pebble and tube mills —
Code of practice (first
revision)

3 DEFINITION

3.1 Grindability — It is the resistance of a material
to communition.

NOTE — The absolute grindability cannot be measured.
However, relative grindability can be measured either by
direct or indirect measurement.

4 METHOD FOR
GRINDABILITY INDEX

DETERMINING

4.1 Test Equipment

The components and details of test equipment shall
be as follows:

a) Ball mill;

b) Balls of standard sizes and weights;

c) Vibrating sieve shaker;

d) Standard sieves as per IS 460 (Part 2);

e) Balances with weight boxes — 2 (one
analytical and one up to 2 000 g);

f)  Trays for sampling— 1 m x 1 m; and

g) Measuring cylinder.

4.1.1 Ball Mill

The ball mill used shall be as per IS 4642, cylindrical
in shape with smooth inside surface and with round
corners. The mill shall have the following internal
dimensions:

Diameter : 30.5cm
Length : 30.5cm

The mill shall be provided with a mechanical
revolution counter and shall be rotated at a constant
speed of 70 rev/min.

4.1.2 The balls shall be of forged alloy steel with
mirror finish. The ball charge shall consist of
285 balls with total weight 20 125 g + 25 g. The
size distribution of the ball charge shall be:

SINo. Nominal Size  No. of Weight

mm Balls g
@ ) @) (4)
i) 38.0 43 8730
i) 315 67 7197
iii) 25.0 10 705
iv) 19.0 71 2 085
V) 12.5 94 1441

4.2 Test Procedure

4.2.1 About 25 kg of the representative sample shall
be sufficient to carry out grindability test. The
sample shall first be crushed to 6 mm in jaw crusher.
The 6 mm crushed sample shall then be crushed
through rolls and screened through 2.8 mm sieve.
Crushing and sieving of the oversize shall be
continued until the whole sample passes through the
2.8 mm sieve. A screen analysis of 2.8 mm size
sample shall be made using a sieve set in the range
of 2.36 mm to 150 microns sieves.

NOTE — For taking samples from the 25 kg lot, standard
sampling procedure like coning and quartering shall be
used.

4.2.2 The 80 percent passing size of test sample (F)
shall be determined by plotting cumulative weight
passing against size in microns.

4.2.3 700 ml of the 2.8 mm size sample shall be
weighed and placed in the ball mill. To take 700 ml
of the sample, the material 2.8 mm size shall be
placed in a 1 000 ml measuring cylinder, 50 mm
diameter, and compacted by shaking to yield a

To access Indian Standards click on the link below:
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volume of 700 ml. The measuring cylinder shall be
placed on a vibrating sieve shaker for 30 s.

4.2.4 The sample shall be grounded for a known
number of revolutions (N) say 100. The grounded
sample shall be removed and screened through a
specific sieve of (P;) microns.

4.25 The screened undersize produce shall be
weighed, from which the quantity finer than (P;)
size (undersize) originally present in the test sample
shall be deducted so as to get the net undersize
produce due to grinding for (N) revolutions. From
this, the net weight grinded per revolution shall be
calculated (G,p ).

4.2.6 A second feed sample for the ball mill shall be
prepared by mixing the screen oversize with a fresh
test sample from the stock so as to get the total
weight of the same as in 4.2.3.

4.2.7 The grinding and screening as given in 4.2.3
to_4.2.5 shall be repeated until a circulating load of
25 percent is achieved, which is equivalent to
28.6 percent of the mill discharge (finer than Py size)
at equilibrium under standard conditions.
The average quantity of finer produce per revolution
(G,p) shall be calculated from the last two or three
grinds.

4.2.8 The final produce obtained shall be

screen analyzed, so that the sieve size in microns
(P) through which 80 percent of the produce passes
shall be determined.

5 CALCULATION OF GRINDABILITY
UNDER CIRCULATING LOAD

The following equation shall be used for calculating
grindability index (G;) in kWh/tonne:

G 445 x 1.1
P = 08z _ 10 _ 10
P)023 x (G X[=X%x—=
( 1) ( op) [\/ﬁ \/f]
where
P, = screen size in microns;
Gop = netweight grinded per revolution;
P = sieve size in micron through
which 80 percent produce passes;
and
F = sieve size in micron through
which 80 percent feed passes.
NOTES

1 As already mentioned, different sizes of sieves may be
used in 4.2.4 (P,). However, by using fine sieves, the
sieving is inaccurate and takes long time. Normally 150 pm
size sieve shall serve the purpose but sieving has to be done
twice.

2 1tonne =1 000 kg.
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ANNEX A

(Foreword)

COMMITTEE COMPOSITION

Chemical Engineering Plants and Related Equipment Sectional Committee, MED 17

Organization

CSIR - Indian Institute of Petroleum, Dehradun

Advance Valves Global, Noida

Auma India Private Limited, Bengaluru

Bharat Heavy Electrical Limited, New Delhi

Bharat Petroleum Corporation Limited Corporate
Research & Development Centre, Greater
Noida

Bhumistha Infra Services, Navi Mumbai

Chemtrols Industries Private Limited, New Delhi

Confederation of Indian Industry, New Delhi

Directorate General Factory Advice Service and
Labour Institutes, Mumbai

Engineers India Limited, Gurugram

Fab-Tech Works and Constructions Private
Limited, Mumbai

GMM Pfaudler Limited, Anand

Kejriwal Casting Limited, Kolkata

L&T Valves, Chennai

L&T-Sargent & Lundy Limited, Vadodara

Lathia Rubber Manufacture Company Private

Limited, Mumbai

MECON Limited, Ranchi

Representative(s)

DR MRITUNJAY KUMAR SHUKLA (Chairperson)

SHRI PRANAY S. GARG
SHRIRAJIV GUPTA (Alternate)

SHRIGIRISH PN
SHRI MOHAN KUMAR KT (Alternate 1)
SHRI PAVAN KUMAR A. (Alternate 1)

SHRI'Y. SRINIVASA RAO
SHRI ABHISHEK KUMAR PANDEY (Alternate I)
SHRI RAJESH RANJAN (Alternate I1)
SHRI SUBHASHISH GUPTA (Alternate I11)

MS ISHA KHULLAR
SHRI VINOD KUMAR (Alternate)

SHRI DHAWAL SAXENA
SHRIP. KRISHNA KUMAR

SHRI NANDAKUMAR KALATH
SHRI ABILASH UTTAM (Alternate)

SHRI TANOJ CHANDAN
SHRI KUNAL SHARMA (Alternate)

SHRIHASMUKH K. PARMAR
SHRI MRAGANG SHEAKHAR (Alternate)

SHRI AASHISH JAYPRAKASH LAKHANI
SHRI PRADEEP (Alternate)

SHRI DHIREN PANCHAL
SHRI SATVIK PATEL (Alternate)

SHRI SANDEEP KEJRIWAL
SHRI SABARNA RoY (Alternate)

SHRI SURIYANARAYANAN
SHRI MASWOOD AHMED (Alternate)

SHRI PINKESH PATEL
SHRI RAVI KUMAR BANCHHOR (Alternate)

SHRI SANJIV S. LATHIA
SHRI ASHIT (Alternate)

SHRI YOGENDRA KUMAR SINGH
SHRI ARVIND BHUSHAN (Alternate)
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Organization

Nuclear Power Corporation of India Limited,

Mumbai

Project and Development India Limited, Noida

Tata Consulting Engineers Limited, Navi Mumbai

BIS Directorate General

Representative(s)

SHRI CHANDRAKANT RAJARAM KAKADE
SHRI ARUNAVA SINHA (Alternate)

SHRI SANJIV KUMAR MISHRA
SHRI RAJEEV RANJAN KUMAR (Alternate)

SHRI SHIVNARAYAN PAREEK
SHRI SHIREESH S. SWAMI (Alternate)

SHRI KUMAR ANIMESH, SCIENTIST ‘E’/DIRECTOR
AND HEAD (MECHANICAL ENGINEERING)
[REPRESENTING DIRECTOR GENERAL (Ex-officio)]

Member Secretary

Ms NEHA THAKUR
SCIENTIST ‘C’/DEPUTY DIRECTOR
(MECHANICAL ENGINEERING), BIS
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