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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 1SO
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 International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 %-of,the member bodies casting
a vote.

International Standard ISO 3271 was prepared<by'Technical*Committee
ISO/TC 102, Iron ores, Subcommittee SC 3, Physical testing.

This third edition cancels, .and, i replaces. . .the .. .second.  edition
(ISO 3271:1985), of which clauses 3, 5, 6, 7 and 8 have been technically
revised.

Annex A forms an integral part of this International Standard. Annexes B
and C are for information only.
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Introduction

The tumble strength test is one of several procedures used to evaluate the
behaviour of iron ores and iron ore agglomerates, such as pellets or sinter,
under specific conditions. The conditions involved in this test are:

a) a sample having a specified size range;

b) a specified sample mass;

¢) tumbling in a drum having specified dimensions;

d) sieving to determine tumble indices.
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Iron ores — Determination of tumble strength

1 Scope

This International Standard specifies a method for
evaluating the tumble strength of iron ores (resistance
to degradation by impact and abrasion) by determining
the tumble index and the abrasion index.

This method is applicable to sized iron ore and to such
iron ore agglomerates as pellets or sinter.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard.At'thé“time''of Jplibli-
cation, the editions indicated were valid.’All'standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 3310-1:1990, Test sieves — Technical require-
ments and testing — Part 1. Test sieves of metal
wire cloth.

SO 3310-2:1990, Test sieves — Technical require-
ments and testing — Part 2: Test sieves of perforated
metal plate.

ISO 4701:1985, Iron ores — Determination of size
distribution by sieving.

ISO 10836:1994, /ron ores — Method of sampling
and sample preparation for physical testing.

3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1 tumble strength: The resistance of lump ore or
of agglomerates to size degradation by impact and
abrasion, when subjected to a tumble test in a rotat-
ing drum.

[ISO 11323]

3.2 tumble index: A relative measure of the tumble
strength of lump ore or agglomerates. It is expressed
as the mass percentage of + 6,30 mm size fraction in
a sample after la tumble test.

3.3 | abrasion index: A relative measure of the size
degradation of lump ore or agglomerates by abrasion.
Itis expressed as the mass percentage of — 500 pm
size fraction-in,a,sample after a tumble test.

3.4 test sample for the tumble test: The sample
taken for the determination of tumble strength of a lot
or part of a lot.

4 Principle

Tumbling of a 15 kg test portion by using a circular
drum (internal diameter 1 000 mm, internal length
500 mm) at 25 r/min + 1 r/min for a total of 200 rev-
olutions.

Sieving with test sieves including square apertures of
6,30 mm and 500 pm.

Weighing of the appropriate size fractions and calcu-
lation of tumble index and abrasion index.

5 Apparatus

5.1 Tumble test apparatus, as shown in figure1,
consisting of a circular drum of internal diameter
1 000 mm and internal length 500 mm, constructed
of steel plate at least 5 mm in thickness. The drum
shall be replaced whenever the thickness of the plate
is reduced by wear to 3 mm in any area.



ISO 3271:1995(E)

@ int. 1000

© ISO

Dimensions in millimetres

Ctith aula
STUC aXie

Door with

handle }(l / 7N\

\ Revolution

A

(no through shaft)
_________________ -

/
18-

N

[o]
o]

W N counter

Door not shown

Q- ____°T

-l

L=

2 lifters
S0x50x5

Side view

Front view

Figure 1 — Example of tumble test apparatus

Two equally spaced steel angle lifters, of ‘section
50 mm x 50 mm x 5 mm, of length 500 mm (i.e.
equal to the internal length of the drum) shall be sol-
idly attached longitudinally inside the drum by welding
in such a manner as to prevent accumulation of ma-
terial between lifter and drum. One of the lifters shall
be attached to the door for ease of sample removal.
The other shall be positioned 180° from the first. 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 lifters
shall be replaced in any case when the width of the
shelf is reduced by wear to less than 47 mm.

The door shall be so constructed as to fit into the
drum to form a smooth inner surface. During the test
it shall be capable of being rigidly fastened and sealed
to prevent loss of the sample.

The drum shall be rotated on stub axles attached to
its ends by means of flanges welded so as to provide
smooth inner surfaces.

The apparatus shall be fitted with a revolution counter
and with an automatic device for stopping the drum

after a‘predetermined number of revolutions. The ap-
paratus shall operate on a power supply of a minimum
of 1,5 kW to ensure that the drum attains full speed
in one revolution, rotates uniformly and stops within
one revolution.

5.2 Test sieves, having square apertures of the fol-
lowing nominal sizes and conforming to ISO 3310-1
or ISO 3310-2.

40,0 mm; 25,0 mm; 16,0 mm; 10,0 mm; 6,30 mm;
500 pm.

5.3 Weighing devices, having appropriate capaci-
ties, each having a sensitivity of 1/1 000 or better.

6 Preparation of test samples

6.1 General

The samples for tumble testing shall be prepared ac-
cording to ISO 10836. The tumble and abrasion in-
dices are influenced by the amount of handling to
which the material is subjected. The sampling point
shall be reported with the test results.
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The sample for tumble test shall be dried at
105 °C + 5 °C for at least 12 h and then allowed to

cool to room temperature. From the dried sample,
test portions as specified in table 1 shall be prepared.

6.2 Pellets

The sample for tumble testing shall be sufficient to
provide at least 60 kg of pellets that will pass a
40,0 mm sieve and be retained on a 6,30 mm sieve.
From this sample, at least four test portions shall be
prepared.

6.3 Sinters and sized iron ores

The sample for tumble testing shall be sufficient to
provide at least 60 kg of sinter or sized iron ore that
will pass a 40,0 mm sieve and be retained on a
10,0 mm sieve. This sample shall be separated into
four fractions by sieving through 25,0 mm, 16,0 mm
and 10,0 mm sieves. From the material on the three
sieves, at least four test portions shall be reconsti-
tuted by taking a proportionate ass ‘of material from
each of the three fractions. The mass of the individual
fractions shall be recorded.

7 Procedure”

7.1 Number of determinations

Carry out the test in duplicate.

7.2 Test portion

Use a test portion of 15 kg + 0,15 kg, prepared ac-
cording to clause 6.

ISO 3271:1995(E)

7.3 Tumbling

Place the test portion carefully in the tumble drum.
Tightly fasten the door and rotate the drum at
25 r/min + 1 r/min for a total of 200 revolutions.
NOTE 1 It is recommended that after tumbling, the tum-
ble drum should be kept at rest for at least 2 min.

Remove all the material from the drum.

7.4 Sieving

Sieving shall be carried out in accordance with

ISO 4701. Place the material on a nest of four sieves

which shall include a 6,30 mm and 500 pm sieve
and shake for 1 min by hand. Determine and record
the mass of the + 6,30 mm fraction, — 6,30 mm

a2 O,V L,V

+ 500 pm fraction and — 500 pm fraction.
NOTES

2 Mechanical sieving may be used provided that prelimi-
nary tests give results similar to those obtained by hand
sieving, within the permissible tolerance of 2 % absolute.

3" It'is-considered that the set of sieves used for sieving
after. tumbling should include a sieve of suitable aperture
size ‘between 6,30 mm and 500 um (for e.g. 2,00 mm or
1,00 mm) in order to improve the efficiency of the 500 um
sieve by decreasing the sample mass retained on it. It could
also/be claimed . to be)advantageous for works control and
ease of sieving to include an aperture size above 6,30 mm,
e.g. either 10,0 mm or 8,00 mm.

4 Care should be taken to ensure the sieves are not over-
loaded and the recommendations of SO 4701:1985,
annex A, should be observed.

7.5 Permissible loss of mass

The difference between the initial mass of the test
portion and the total mass of the fractions shall not
exceed 1,0 % of the initial mass of the test portion.
If this difference exceeds 1,0 % the test shall be re-
jected.

Table 1 — Test portion for the tumble test

sized iron ores

Sample Size range Mass Number
P of test portion of test portion of test portions
mm kg
Iron ore pellets - 40,0 + 6,30
; 15 + 0,15 at least 4
Sinters, ~ 40,0 +10,0

1) A schematic representation of the procedure is given in annex B.



	ì�Y
�ÙíÔ	·−N„LízÊ?�Ñ�æıb�yı�™�°úlZŁ¯¼ªÜ¼±uŁOJ/UÝÜ„ùû7AÓ"�;#H3/®ßŠþA~ä”�‡
i=?;]&�

