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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
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Introduction

This International Standard concerns one of a number of physical test methods that have been developed to
measure various physical parameters and to evaluate the behaviour of iron ores, including reducibility,
disintegration, crushing strength, apparent density, etc. This method was developed to provide a uniform
procedure, validated by collaborative testing, to facilitate comparisons of tests made in different laboratories.

The re¢sults of this test should be considered in conjunction with other tests used to evaluate the|quality of iron
ores gs feedstocks for blast furnace and direct reduction processes.

This International Standard may be used to provide test results as part of a production~quality-cpntrol system,
as a hasis of a contract, or as part of a research project.
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https://standardsiso.com/api/?name=8a2c0e2849f9f6f6d291923bb1286d58



https://standardsiso.com/api/?name=8a2c0e2849f9f6f6d291923bb1286d58

INTERNATIONAL STANDARD ISO 3

271:2007(E)

Iron ores for blast furnace and direct reduction feedstocks —
Determination of the tumble and abrasion indices

CAUTION — This International Standard may involve hazardous operations and equipment. This
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4 Principle

The test portion is tumbled in a circular drum for a total of 200 revolutions, at 25 r/min. The product material is
sieved with test sieves having square openings of 6,30 mm and 500 um. The tumble index is expressed as
the mass percentage of material greater than 6,30 mm, and the abrasion index as the mass percentage of
material less than 500 um.

1) Under revision to incorporate 1SO 10836, Iron ores — Method of sampling and sample preparation for physical
testing.

2) To be published. (Revision of ISO 4701:1999)

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=8a2c0e2849f9f6f6d291923bb1286d58

ISO 3271:2007(E)

5 Sampling, sample preparation and preparation of test portions

5.1 Sampl

ing and sample preparation

Sampling of a lot and preparation of a test sample shall be in accordance with ISO 3082.

The size rang
The size rang

A test sample

e for pellets shall be — 40,0 mm + 6,30 mm.
e for sinters and lump ores shall be — 40,0 mm + 10,0 mm.

of at least 60 kg, on a dry basis, of the sized material shall be obtained.

Oven-dry theg
preparation o

NOTE Co
less than 0,05

5.2 Prepat
The test porti

For pellets, at

test sample to constant mass at 105 °C +5 °C and cool it to room temperatdre
the test portions.

hstant mass is achieved when the difference in mass between two subsequent measurements bg
o of the initial mass of the test sample.

ation of test portions
bns shall be obtained from the test sample using the division methods given in ISO 3082.

least 4 test portions, each of 15 kg + 0,15 kg mass shall be prepared.

For sinters apd lump ores, the test sample shall be separated into, 4 fractions by sieving through 25,

16,0 mm ang
15kg+ 0,15 |
3 fractions. R

10,0 mm sieves. From the material on the 3sieves, at least 4 test portions, eg
g mass, shall be reconstituted by taking a proportionate mass of material from each
pgister the mass of each test portion on its recipient label.

6 Apparatus

6.1 Gener3gl

The test appa
a) ordinary

b) atumble
c) testsieve

d) a weighin

ratus shall comprise:

aboratory equipment, 'such as an oven, hand tools and safety equipment;
drum and rotation-equipment;

S,

g device.

before

comes

D mm,
ch of
of the

6.2 Tumblé drum. made of steel plate at least 5 mm in thickness. having an internal diameter of 1 0(
and an internal length of 500 mm. Two equally spaced L-shaped steel lifters 50 mm flat x 50 mm high x 5 mm

thick and 500 mm long shall be solidly attached longitudinally inside the drum by welding, in such a manner as
to prevent accumulation of material between the lifter and drum. Each lifter shall be fastened so that it points
towards the axis of the drum, with its attached leg pointing away from the direction of rotation, thus providing a
clear unobstructed shelf for lifting the sample. The door shall be so constructed as to fit into the drum to form a
smooth inner surface. During the test, the door shall be rigidly fastened and sealed to prevent loss of the
sample. The drum shall be rotated on stub axles attached to its ends by flanges welded so as to provide
smooth inner surfaces. The drum shall be replaced, in any case, when the thickness of the plate is reduced to
3 mm in any area. The lifters shall be replaced when the height of the shelf is reduced to less than 47 mm.

Figure 1 shows an example of a tumble drum.

0 mm
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6.3 Drum rotation equipment, capable of ensuring that the drum attains full speed in one revolution,
rotates at a constant speed of 25 r/min £ 1 r/min and stops within one revolution. The equipment shall be fitted
with a revolution counter and with an automatic device for stopping the drum after a predetermined number of
revolutions.

6.4 Test sieves, conforming to ISO 3310-1 or ISO 3310-2 and having square apertures of the following
nominal sizes: 6,30 mm and 500 ym.

6.5 Weighing device, capable of weighing the test sample and test portions and having a sensitivity of
1/1 000 or better.

7 Brocedure

7.1 |Number of determinations for the test

Carryout the test as many times as required by the procedure in Annex A.

7.2 [Tumbling
Take,|at random, one of the test portions prepared in 5.2, record its‘mass (mg) and place it|in the tumble
drum [6.2). Tightly fasten the door and rotate the drum at 25 r/min,&\1 r/min for a total of 200 revjolutions. Stop
the drpm and keep the door fastened for at least 2 min before opening, to allow the dust to settle

DANGER — Tumbling can be noisy and care must be taken to protect the hearing of the operator.

It is rgcommended that putty or modelling clay be used\to seal the door, to prevent the loss of fines from the
drum.

7.3 [Sieving
Remave all the material carefully from the drum and hand sieve it on the 6,30 mm and 500 ym sieves (6.4), in
accorglance with ISO 4701. Determine ‘and record the mass of each fraction retained on the 6,30 mm (m4) and
500 pumn (m,) sieves to the nearesti0,1 g. Material lost during sieving shall be considered to be part of the
—500 pm fraction.

NOTE Scalping sieves can.be used to lessen the load on the critical sieves.

The djfference between the initial mass of the test portion and the total mass of the fractions shall not exceed
1,0 %] If this difference’exceeds 1,0 %, the test shall be rejected.

8 Hxpression of results

8.1 Calculation of the tumble index (TI) and abrasion index (Al)

The tumble index, TI, and the abrasion index, Al, expressed as percentages by mass, are calculated from the
following formula:

TI="1 4100
mo

m —(m1 +WI2)
my

Al = x100

© 1SO 2007 — All rights reserved 3
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where

mq is the mass, in kilograms, of the test portion as weighed out and placed in the tumble drum;

m4 is the mass, in kilograms, of + 6,30 mm fraction of the tumbled test portion;

my is the mass, in kilograms, of — 6,30 mm + 500 um fraction of the tumbled test portion.

Record each result to one decimal place.

8.2 Repeatability and acceptance of test results

Follow the pr
results shall b

9

Test re

The test repo

a)
b)

c)

f)

)]

h)

a referen

all detailg

the namse

the date

the date

e reported to one decimal place.

Table 1 — Repeatability (r)

r
Tumble strength
%, absolute

Tumble index, Tl
(+ 6,30 mm)

1,4

Abrasion index, Al

(- 500 ym)

0,8

port

t shall include the following information:

Ce to this International Standard, i.e.ISO 3271:2007;
necessary for the identification’ of the sample;

and address of the test\Jaboratory;

bf the test;

pf the test report;

the signature of the person responsible for the test;

details off

any operation and any test conditions not specified in this International Standard or regarg

ocedure in Annex A for each of the indices, by using the repeatability given in Table.q.

optional,

as wettas anyincident whichmmay trave trad-amminfluence om the Tesutts;

the tumble index, TI, and the abrasion index, Al;

the type of sieve used.

The

ed as
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Regular checking of the apparatus is essential to ensure test-result reliability. The frequency of checking is a

matter for each laboratory to determine.

The conditions of the following items shall be checked:

— si

eves;

— weighing device;

—
— d

It is
repea

Appro|

mbtedronT;

ability.

'um rotation equipment.

priate records of verification activities shall be maintained.

500

A
 J

L p—p—— o

recommended that internal reference material be prepared

and used pefiodically fpo check test

Dimension

D 1000

s in millimetres

A

Y

a) Front view

b) Side view

Key

oD O A W N -

door with handle
stub axle (no through shaft)
two lifters (50 x 50 x 5)
direction of rotation

plate

ID Internal diameter

revolution counter

Figure 1 — Example of test apparatus (schematic diagram)
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