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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 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.
The main task of technical committees is to prepare International Standards. Draft International Standards adopted
by the technjcal committees are circulated to the member bodies for voting. Publication as an Ipternational
Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this InternationalhStandard may be the¢ subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 3085 wap prepared by Technical Committee ISO/TC 102, Iron orevand direct reduced iron, Subcommittee
SC 1, Sampling.

This fourth edition cancels and replaces the third which has beenstechnically revised.

Annexes A arjd B of this International Standard are for information only.
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Iron ores — Experimental methods for checking the precision of
sampling, sample preparation and measurement

1

This Intern
preparatior
and the rel

NOTE
preparation

2 Nornm

The followi

this International Standard. For dated references, subsequent,amendments to, or revisions of,

publication
investigate
undated rej
maintain re
ISO 3082:4
ISO 3084:1

ISO 11323

3 Definitions

For the pur

NOTE

Scople

ational Standard specifies experimental methods for checking the precision of‘\sam
and measurement of iron ores being carried out in accordance with the methods-specifie
evant ISO standards for measurement.

[his International Standard may also be applied for the purpose of checking the precision of sa
And measurement separately.

ative references

ng normative documents contain provisions which, through'reference in this text, constitute

5 do not apply. However, parties to agreements baséd on this International Standard are ¢

ferences, the latest edition of the normative. document referred to applies. Members of
gisters of currently valid International Standards.

000, Iron ores — Sampling and sample'preparation procedures
998, Iron ores — Experimental methods for evaluation of quality variation

—1), Iron ore and direct reduged iron — Vocabulary

poses of thisdnternational Standard, the definitions given in ISO 11323 apply.

he precision of sampling is defined mathematically in annex A of ISO 3082:2000.

4 Princi

bling, sample
d in 1ISO 3082

mpling, sample

provisions of
any of these
ncouraged to

the possibility of applying the most recent editions” of the normative documents indicat¢d below. For

ISO and IEC

nia

PIG

Sampling from twenty lots or more, preferably taking twice as many increments as specified in ISO 3082 and
placing the increments alternately into two gross samples. If this is impracticable or the precision testing is carried
out in conjunction with routine sampling, the normal number of increments specified in ISO 3082 may be used.

Preparation of separate test samples from each gross sample and determination of relevant quality characteristics.

Analysis of the experimental data obtained and calculation of the estimated value of the precision of sampling,

sample pre

paration and measurement for each selected quality characteristic.

1) To be published. (Revision of ISO 11323:1996)
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Comparison of the estimated precision with that specified in Table 1 of ISO 3082:2000 and necessary action if the
estimated precision does not attain these specified values.

5 General conditions

5.1

5.1.1

The samplin
systematic
accordance w

5.1.2 Number of lots

To reach a rg

simpling or stratified sampling, depending on the method of taking increments from

Sampling

General

ith 1ISO 3082.

liable conclusion, it is recommended that the experiment be carried out-en ‘more than 20

same type of
the experime
the experime
accordance W

5.1.3 Number of increments and number of gross samples

The number ¢
Hence, if the

these increments, the number of increments required for the-experiment shall be 2r, and two gross sa
be constituted.

Alternatively,
samples cong
increments. |
comprising n4

When the exf
taken in order

5.2 Sampl

Sample preparation shall-be carried out in accordance with ISO 3082. The measurement shall be ca

accordance W

NOTE 1 Fo
several days, i

le preparation and measurement

iron ore. However, if this is impracticable, at least 10 lots should be covered. If the numbg
t is not sufficient, each lot may be divided into several parts to produce.more than 20 partd
t, and the experiment should be carried out on each part, considefing each part as a sef
ith ISO 3082.

f increments required for the experiment shall preferably be twice the number specified in
number of increments required for routine sampling is n, and one gross sample is ma

f the experiment is carried out as part of routine sampling, n, increments may be taken an
tituted, each comprising n4/2 increments. In this case the sampling precision obtained will
[he precision thus obtained must be divided by V2 to obtain the precision for gros
increments (see clause 7).

z. periodic
the lot in

lots of the
r of lots for
5 in total for
arate lot in

ISO 3082.
de up from
mples shall

J two gross
be for n4/2
s samples

eriment is carried out with'u4 increments and »n, is an odd number, an additional increment shall be

to make the number of.iinefements even.

ith the relevant ISO standards for chemical analysis, moisture content and size analysis of

chemical analysis it is preferable to carry out a series of determinations on test samples for a lot ovg
arder to maintain the independence of test results.

rried out in
iron ores.

r a period of

NOTE 2

5.3 Replication of experiment

The method of determination of any quality characteristic should remain the same throughout the experiment.

Even when a series of experiments has been conducted prior to regular sampling operations, the experiments
should be carried out periodically to check for possible changes in quality variation and, at the same time, to control
the precision of sampling, sample preparation and measurement. Because of the amount of work involved, it
should be carried out as part of routine sampling, sample preparation and measurement.

© 1SO 2002 — All rights reserved
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5.4 Record of the experiment

For future reference and to avoid errors and omissions, it is recommended that detailed records of experiments be
kept in a standardized format (see clause 9 and annex A).

6 Method of experiment
6.1 Sampling

6.1.1 Perjodic systematic sampling

6.1.1.1 The number of increments, n4, shall be determined in accordance with ISO 3082.

6.1.1.2 When 2n, increments are taken, the sampling intervals, Am, in tonnes, shall be-calculated by dividing
the mass, i, of the lot by 2n4, i.e. giving intervals equal to one-half of the sampling interval for routing sampling.

Am =L
21’!1

Alternatively, when the experiment is carried out as part of routine sampling and »4 increments gre taken, the
sampling irfterval, Am, shall be calculated by dividing the mass, m|, of.the lot by .

n
Am =L
@

The samplinhg intervals thus calculated may be rounded dewn to the nearest 10 t.
6.1.1.3 The increments shall be taken at the sampling interval determined in 6.1.1.2, with a randgm start.

6.1.1.4 The increments shall be placed alternately in two containers. Thus, two gross samples,|A and B, will
be constituted.

EXAMPLE 1 See Figure 1.

Suppose that a lot of 19 0004t is/transferred by belt conveyors and the number of increments getermined in
accordance with ISO 3082 for routine sampling, n4, is 60.

When 2n, increments are(taken, the sampling interval for the experiment, Am, is given by the equation

oy — 1L 39000

Dy~ 60 x 2

=158 - 150

Thus, increments are taken at 150 t intervals. The point for taking the first increment from the first sampling interval
of 150 t is determined by a random selection method. If the point for taking the first increments is determined as
20t from the beginning of handling the lot, subsequent increments should be taken at the point 20 + iAm, where
i=1,2,..,2n, (170 t, 320 t and so on). Since the whole lot size is 19 000 t, 126 increments shall be taken.

The increments are placed alternately in two containers, and two gross samples, A and B, are constituted, each
composed of 63 increments.

© 1SO 2002 - All rights reserved 3
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150 t
‘ ________ 0O Gross sample A
I I I
I 201 I I 320t I I ______
| | 170t | 470 t |
I I I I
________ O Gross sample B
150 t 150 t 150 t
20 1
— Bgginning shifting of the lot

Key

Solid circles ing
Open circles in

6.1.2 Strati

6.1.2.1 T
strata, ny, for
equation

NOTE
wagons in a trg

icate increments taken from stratum.
dicate gross samples.

Figure 1 — Schematic diagram for example 1
ied sampling

he number of increments, n3, to be taken from each stratum shall be calculated from the
ming one lot and the number of increments determined in accordance with 1ISO 3082, n{

Examples of strata, based on time, mass or space, include production periods, production masses, hold

in or containers.

The number ¢f increments thus calculated shall be rounded up to the next higher whole number if 2,

are taken, or

6.1.2.2 V]
separated at 1

Alternatively,

o the next higher whole even number if n, increments are taken.

/hen 2n, increments are taken, 2n5 increments shall be taken from each stratum arn
andom into two\partial samples, each of n3 increments.

when the experiment is carried out as part of routine sampling and n; increments arg

increments shall be taken from each stratum and be separated at random into two partial samples, e

increments.

number of
, using the

s in vessels,

increments

d shall be

e taken, ns
ach of ng/2

6.1.2.3
respectively.

T

NOTE
in proportion to

EXAMPLE 1

he—twopartiat—samptes—fromeachstratum—shatt—be—combined—mtotwogross—samptes

the mass of ore in each stratum. This method is called “proportional stratified sampling”.

See Figure 2.

, A and B,

If the mass varies from stratum to stratum, the number of increments to be taken from each stratum shall be varied

Suppose that a lot is divided in 11 strata each of 60 t and the number of increments, n,, determined for the entire
lot (60 x 11 =660 t) in accordance with 1ISO 3082 is 20. Thus, the number of increments to be taken from each

stratum is

© 1SO 2002 — All rights reserved
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Gross sample A

(2 x 11 increments)

o Gross sample B

Key

Boxes indicq
Solid circles
Open circles

When 2n,
random int

The two pa
each comp

LD L.
(z=T1

te strata.
indicate increments taken from stratum.
indicate gross samples.

Figure 2 — Schematic diagram for example. 2

increments are taken, four (2n3 =2 x 2) increments are taken<{from each stratum and
p two partial samples, each consisting of two increments.

rtial samples from each of the 11 strata are combinedinto two gross samples, A and B
Fising 22 (2n4 = 2 x 11) increments.

6.2 Sample preparation and measurement

6.2.1

The two gr
by either m

General

bss samples A and B taken in accordance with 6.1 shall be prepared separately and subje
ethod 1, method 2 or method 3 described below.

6.2.2 Method 1

The two gr
shall be teg

NOTE

pss samples A and Bishall be divided separately. The resulting four test samples, A,, A
ted in duplicate. The-eight tests shall be run in random order. See Figure 3.

Method 1 allows!thé precision of sampling, sample preparation and measurement to be separately eq

6.2.3 Method 2

Gross sample A shall be divided to prepare two test samples, A; and A, and one test sample shal

from gross

crements)

separated at

respectively,

cted to testing

b, B1 and B,

timated.

| be prepared

See Fiaure 4
- gL -

Test sample A, shall be tested in duplicate and single tests shall be conducted on test samples A, and B.

NOTE

However, the estimates are less precise than those obtained by method 1.

6.2.4 Method 3

Method 2 also allows the precision of sampling, sample preparation and measurement to be separately estimated.

One test sample shall be prepared from each of the two gross samples A and B, and single tests shall be
conducted on each sample. See Figure 5.

NOTE

©1S0 2002 -

All rights reserved
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Lot
|
A B (Gross samples)
A A, B, B, (Test samples)
1 1 1 1 1
X1 Xz Xize Xizz Xorr Xorz Xpp1 Xpp (Measurements)

Figure 3 — Flowsheet for method 1

Lot
|
A B “\(Gross samples)
A A, B (Testsamples)
l_‘_l \
X X, X3 X, (Measurements)

Eigure 4 — Flowsheet for method 2

Lot
|
A B (Gross samples)
A B (Testsamples)
X X, (Measurements)

Figure 5 — Flowsheet for method 3

6 © 1SO 2002 — Al rights reserved
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7 Analysis of experimental data

71

General

The method for analysis of experimental data shall be as specified in 7.2 to 7.4 depending on the method of
sample preparation and measurement, regardless of whether the method of sampling is periodic, systematic or

stratified.

7.2 Method 1

721 Th

e estimated values of precision at the 95 % probability level (hereinafter referred to simply as precision)

of sampling

Annex A sh

, sample preparation and measurement shall be calculated according to 7.2.2 to 7.2.10

ows an example of application of method 1.

7.2.2 Depote the four measurements (such as % Fe), for the two gross samples A@nd B, as xq);1, X112, X121,
X122, @Nnd X314, X212, X221, X222-
7.2.3 Calculate the mean, x;, and the range, R4, for each pair of duplicate, measurements using|equations (1)
and (2) respectively.
_ (
Xij. =% (xij1 +xz’j2) (1)
R4 =|) it _xij2| (2)
where
i=1and 2 and stands for A and B gross samplés:
j=1anhd 2 and stands for test samples.
7.2.4 Cajculate the mean, ?,-__, and the.range, R,, for each pair of duplicate samples, using equatigns (3) and (4)
respectively.
)?i.. :';(?711. +?7i2.) (3)
Ry =[kn. -2 (4)
7.2.5 Cajculatethe mean, ;, and the range, R5, for each pair of gross samples, A and B, using equgations (5) and
(6) respectively.
= 1= =
X = E(x1__ +XZ__) (5)
Ry =% -% | (6)
7.2.6 Calculate the overall mean, ;, and the means of ranges, R4, R, and §3, using equations (7) to (10).
f— 1Z§ 7)
n
© 1SO 2002 - All rights reserved 7
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Ri=—
! 4n
= 1
Ro = —
2 2n
Ry——

where 7 is the number of lots.

Calculate the

Upper control
D4§1 (fC
where Dy =3

7.2.7 Wher
that the proc
control.

On the other
(such as sam
and should b
ranges recalc|

7.2.8 Wher
measurement

where 1/d, =

If J“S or a“%
zero. When #

2n4, increments are taken, calculate(the estimated values of the standard de
, o\, sample preparation, op, and sampling, g, using equations (11) to (13) respective
+ 2
R1/d3)
s 2 1. »
2/d3) —50M
s 2 1. 74, 9
d - Vot
3/ 2) >R 4UM

(8)

©)

(10)

control limits for ranges as follows and construct range control charts.

limits for R-charts
rRq), D4Ry (for Ry), D4R3 (for R3)
267 (for a pair of measurements).

all of the values of R3, R, and R4 are within the upper control limits-of the R-charts, it is a
bsses of sampling, sample preparation and measurement af ‘samples are in a state g

hand, when several values of R3, R, or R fall outside therespective upper control limits,

b checked in order to detect assignable causes._Such values should be excluded and th
Llated.

D,886 2(for.a pair of measurements).

pling, sample preparation or measurement) under.investigation is not in a state of statis’

h indication
f statistical

he process
ical control
e means of

viations of
ly:

(11)

(12)

(13)

as’calculated from equations (12) and (13) is found to be negative, 6—3 or &é must be

. increments are taken in_accordance with 5.1.2, the estimated value of the standard

eplaced by
eviation of

sampling, 65 “from equation (13) shall be divided by V2 to obtain the standard deviation of sampling for gross
samples comprising n,4 increments. The estimated values of the standard deviations of measurement and sample
preparation may be calculated using equations (11) and (12).

NOTE

sampling, og, as follows:

ow =\/EO—S

7.2.9 Calculate the estimated values of the precision of sampling (fs =26g), sample preparation (ﬂp = 20“,:)
and measurement ( Sy =26y ).

As an alternative to using I1SO 3084, the quality variation, oy, can be determined from the standard deviation of

© 1SO 2002 — All rights reserved
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7.2.10 Calculate the estimated value of the overall precision of sampling, sample preparation and measurement
(Bspm =26 spm ), Using equation (14):
Sspm = Gs” +0p° + G (14)

7.3 Method 2

7.3.1 The estimated values of precision of sampling, sample preparation and measurement shall be calculated in
accordance with 7.3.2 to 7.3.10.

7.3.2 Deyotethefourmeasurements as foitows:
x1, X5 | are the duplicate measurements of test sample A, prepared from gross sample A,
X3 is the single measurement of test sample A, prepared from gross sample A,
X4 is the single measurement of test sample B prepared from gross sample, B:

7.3.3 Calculate the mean, x, and the range, R4, for each pair of duplicate measurements using gquations (15)
and (16).

)?:

% X1+XZ) (15)

R1=|)1—X2| (16)
7.3.4 Calculate the mean, x, and the range, R, using.eguations (17) and (18).

?Z%f-i-x:g) (17)

Ry = [k —x3] (18)

7.3.5 Cajculate the mean, ;, and.the range, R5, for each pair of gross samples, A and B, using gquations (19)
and (20).

}+x4) (19)

=
Il

N =

R3 =‘_—x4 (20)

=

7.3.6 Calculate the overall mean,
and (10) respectively.

=%Z; )

, and the means of ranges, R4, R, and R3, using equations (7), (21), (22)

= 1

R =%2R1 (21)
Ry =R, (22)

© 1SO 2002 — Al rights reserved 9


https://standardsiso.com/api/?name=11c9f70adb4587b9f437df9aa624032e

ISO 3085:2002(E)

—
R3 =;ZR3

where 7 is the number of lots.

Calculate the

control limits for ranges as in 7.2.6.

(10)

7.3.7 When all the values of R3, R, and R4 are within the upper control limits of the R-charts, it is an indication
that the processes of sampling, sample preparation and measurement of samples are in a state of statistical

control.

On the other
(such as sam
and should b
ranges recalc|

7.3.8 Wher
measurement

where 1/d, =

If a‘,% or a“%
zero.

When n, incrgments are taken in accordanee with 5.1.2, the estimated value of the standard deviation g

Gs fr_or_n eqy
comprising n
preparation n

NOTE As
sampling, og, 3

ow =m|

7.3.9 Calcd

-51/612)2

_-3/612)2

’ 3 112 1
pling, sample preparation, or measurement)
b checked in order to detect assignable causes. Such values should be excluded_and-th
Lilated.

2n4 increments are taken, calculate the estimated values of theqstandard de
, o\, sample preparation, op, and sampling, &g, using equations (11),423) and (24) res

. 2 3.
2/d3) —ZUMZ

3.2
op

11 .

16

2

4

),886 2 (for a pair of measurements).

ation (24) shall be divided. by V2 to obtain the standard deviation of sampling for gro
L increments. The estimated values of the standard deviations of measurement a
ay be calculated using.equations (11) and (23).

an alternative to-using 1ISO 3084, the quality variation, oy, can be determined from the standard
s follows:

D's

and measurement (ﬁ.v. =24

late the estimated values of the precision of sampling (S5 =26g), sample preparation (

under investigation is not in a state of statisfi

e means of

viations of
pectively.

(11)

(23)

(24)

as calculated from equations (23) and (24) is found to be negative, 63 or &é must be rfeplaced by

f sampling,
S samples
nd sample

deviation of

Bp =26p)

it

7.3.10 Calculate the estimated value of the overall precision of sampling, sample preparation and measurement

(Bspm =26 spm ), using equation (14):

6SPM Z\/682+6'p2+6'M2 (14)
7.4 Method 3
7.41 When method 3 is applied, the estimated values of precision of sampling, sample preparation and

measurement cannot be separated and only the overall precision, 26 gpy, of sampling, sample preparation and
measurement is obtained.

10

© 1SO 2002 — All rights reserved
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The relationship between these precision values is
63pm = 68 + 66 + 61 (25)
The estimated value of precision shall be calculated in accordance with 7.4.2 to 7.4.6.

7.4.2 Calculate the mean,x and the range, R, for each pair of measurements using equations (15) and (16).

fz%(x1+x2) (15)

Ry =|{1-xp] (16)

Where x4, ¥, are the measurements of test samples A and B respectively.

Calculate the overall mean, x, and the mean range, R, using equations (26) and (27).
--Dx (26)

ﬁzlzR (27)

n
where n is the number of lots.
7.4.3 Cajculate the control limits for range as follows and.construct the control chart.

Upper control limit for R-chart
D4R
where D, o 3,267 (for a pair of measurements).

7.4.4 When all of the values of R are within the upper control limit of the R-chart, it is an indication that the overall
process of sampling, sample preparation and measurement is in a state of statistical control.

On the other hand, when séveral values of R fall outside the respective upper control limits, the oyerall process
under inveptigation is nef\in a state of statistical control and should be checked in order to detect assignable
causes. Such values should be excluded and the mean of ranges recalculated.

7.4.5 When 2xincrements are taken, calculate the estimated value of the overall standard devlation, &gpy,
using equarion (28).

“ 2 - 2

Sspm” = (R/d2) (28)
where 1/d, = 0,886 2 (for a pair of measurements).
7.4.6 Calculate the estimated value of the overall precision, 25 gppy.

When n, increments are taken in accordance with 5.1.2, is not possible to convert the estimated value of the overall
standard deviation, 6gpy, to the corresponding value for gross samples comprising n, increments, because the
standard deviation of sampling cannot be separately estimated.

© 1SO 2002 - All rights reserved 11
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8

8.1

Interpretation of results and action

Interpretation of results

Compare the estimated value of the overall precision of sampling, sample preparation and measurement, 25 gppy,
obtained by 7.2 (method 1), 7.3 (method 2) or 7.4 (method 3) with the overall precision, Bgpy specified in Table 1
of ISO 3082:2000. When the estimated value of the precision does not attain the value specified in ISO 3082, one
or more of the following actions shall be taken.

8.2 Action

S

8.21

Check for changes in quality variation of the iron ore in accordance with the method given in 1SQO,3084

confirmed th
n4, to be tak
1ISO 3082:20(

8.2.2

In the case off
the lot. This W

NERVEE

8.2.3 Incred

Increasing thg
certain value

8.2.4 CheckK

When methg
measurement
preparation
preparation o

4

[«

9 Testre

The test repo

Checking for changes in quality variation

Incregsing number of increments

there is a significant change in quality variation of the iron ore in question, themtmber of
n from the lot must be changed in accordance with the revised quality yariation using
0.

periodic systematic or stratified sampling, a greater number, »’; ‘of increments may be col
ill improve the precision of sampling in proportion to

sing mass of increments

mass of increments generally improves precision. However, an increase in increment mg
Will not significantly improve the precision ef sampling.

(ing the sample preparation andimeasurement procedures
ds 1 and 2 are applied,—~and the individual precision of sampling, sample prepd
are estimated, it is possible’ to check whether one of these stages shows poor precisi

nd measurement procedures need to be checked carefully, because improvement
berations and repeatability of the measurement method helps in obtaining better overall prg

port
t shall in¢lude the following information;

the supervisor and personnel who performed the experiment;

When it is
ncrements,
Table 2 of

ected from

ss above a

ration and
bn. Sample
of sample
cision.

a) names of
b)
c) dateofis
d) period of
e)
f)  details of
g) details of
12

site of experiment;

sue of the test report;

experiment;

characteristic measured and reference to the International Standard(s) used;

the lots investigated;

sampling and sample preparation;
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h) estimated values of the precision of sampling, sample preparation and measurement obtained by this
experiment;

i) comments and remarks of the supervisor;

j)  action taken based on the results.
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Annex A
(informative)

Example of experiment on periodic systematic sampling by method 1

This example is based on an experiment conducted by a consumer of iron ores.

Sampling periodic systematic sampling

Sample greparation method 1
Quality characteristic total iron (% Fe)

Table A.1 shows particulars of the experiment and analysis results of iron determinatiohs: Table A.2|shows the
records of % Fe and the process of calculation of &y, 6p and os.

Figure A.1 shpws the control charts for mean and range for X, X, x and R4, Rg,R3. X charts are shgwn only for
information tq indicate the fluctuation of the mean values on the chart. The_€ontrol limits for the mean|have been
calculated using the following formulae.

Control limits for x chart

=
= 1
= 1
=+

iAzE’] iA2§2 A2E3

Where 4, = 1(88.

The numbers|of cases where points of data are situated outside the three sigma control limits are recqrded in the
bottom space|of Table A.2, and the correspondihgidata are identified by asterisks.

The values of estimated standard deviations*and precision of sampling, sample preparation and meastlirement for
this example @re the following.

Standard devlation and precision of-sampling:
65 =023 (%Fe) Ps =265 =0,46(%Fe)
Standard dev|ation and precision of sample preparation:

ép =0,111 (% Fe) Bp =26p =0,22(%Fe)

Standard deviation and precision of measurement:
om =0,077 (% Fe) Bm =26\ =0,154(%Fe)

The overall standard deviation of sampling, sample preparation and measurement, calculated by equation (14), is:
6spm =0,27 (% Fe) and Bspy = 0,54 (% Fe)

This value of fgpy satisfies the overall precision shown in Table 1 of ISO 3082:2000 and therefore no action
needs to be taken on the sampling, sample preparation and measurement procedures.
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Table A.1 — Example of recording particulars of experiment

(Name of the company and works)

Report on checking the precision of sampling, sample preparation and measurement

Period Of @XperiMeNnt: e

Site of experiment: (location identification) ............coooeieiiiiiiiii
Characteristic measured and iron content (% Fe), ISO 2597-1:1994

International Standard used
Lots investigated
Sourcg and type Of Ore: e neee s (b
Loadifg point: e e snnneeee e e e s (g e
Transportation medium: ship
Number of lots: 20
Mass pf lots: mean 9 920 t; minimum 7 000 t; maxifaum 13 000 t
Particulars pf sampling
Nomirfal top size of lots: 110 mm
Type ¢f increment: unit mass of ore on belt conveyor; for its full cross-section over a certain length of the flgw
Nomirfal mass of increments; 25 kg
Numbgr of increments from a lot: 2 x 50 = 100
Method of taking increment: stop belt conveyor at spécified tonnage interval of ore discharge and| collect all
ore on the belt with a shovel at specified locations to obtain a 25 kg increment.
Sample preparation
Method of making up gross samples: place_alternately individual increments taken successively in two ontainers,
and mpke up gross samples A and B, each ¢omprising 50 increments.
Mass pf gross samples: mean 1 250 kg; minimum 1 220 kg; maximum 1 285 kg
Type df sample preparation: method 4-(duplicate samples)
Measuremgnt of % Fe
Statistic Experimental Commercial Manifested
results determination at loading point
Mean 61,10 — —
Minimum 59,90 — —
Maximum 63,02 — —
Estimated grecision (% Fe)
om =0,077 Bm =26 =0,154 ospm = 0,27
op =0,11 Bp =26p =0,22 Pspm =26 spm = 0,54
65 =0,23 Ps =265 =0,46
COMMENES ANA FEIMAIKS. ..ottt st e e st e e e e e s E e et e e b et e e sa R et e e e s re e e eeee e e sane e e e easre e e e ansneeesnnnneeeannneeenans
Date: .o REPOMEA DY ...ttt rerereree

(Name of supervisor of experiment)

©1S0 2002 -

All rights reserved

15


https://standardsiso.com/api/?name=11c9f70adb4587b9f437df9aa624032e

ISO 3085:2002(E)

Table A.2 — Example of data sheet for checking precision

Source and type Of Ore ......coovieeiiiiiiiiiieee e

Characteristic measured: iron content ..............cccceeevniiieen.... Period of experiment: ..........ccccoviiiiiiiiiiiee e
Lot | Date of Size Number of 4, 4p
No. [sampling| of lot increments % Fe % Fe
t 4 B X111 X112 11, Ry X121 X122 X12, R
1 12100 50 50 60,92 60,99 60,96 0,07 60,98 61,01 61 0,03
2 7-366 56 56 60788 6687 60;88* 0,04 6402 6462 6402 —
3 10 700 50 50 60,82 60,76 | 60,79* 0,06 60,96 60,88 | 60,97* 0,08
4 13 000 50 50 61,4 61,3 61,35* 0,1 61,4 61,25 ~\61,32* 0,15
5 11 500 50 50 62,04 62 62,02* 0,04 62,27 62,44, <[ 62,39 0,17
6 10 000 50 50 62,7 62,92 | 62,81* 0,22 62,9 62,72 | 62,81 0,18
7 11 200 50 50 60,94 60,98 60,96 0,04 60,8 60,85 | 60,87 0,05
8 9700 50 50 60,9 60,87 | 60,88* 0,03 61402 61 61,0 0,02
9 8 600 50 50 61,2 61 61,1 0,2 61,08 61,08 61,0 —
10 9 300 50 50 60,94 61,07 61 0,13 61 61 61 —
11 8 300 50 50 59,94 59,9 59,92* 0,04 60,02 60,09 | 60,09 0,07
12 10 500 50 50 60,08 60,04 | 60,06* 0,04 60,14 60,26 60,2 0,12
13 8 200 50 50 60,38 60,23 60,3* 0,15 60,3 60,3 60,3 —
14 10 600 50 50 61,1 61 61,05 0,1 61 61,02 61,0 0,02
15 9100 50 50 62 61,93 | 61,96* 0,07 62,32 62,27 62,3 0,05
16 10 400 50 50 60,72 60,78 ~{160,75* 0,06 61,14 61,14 61,14 —
17 7 900 50 50 61,5 61,42 | 61,46* 0,08 62,02 62,07 | 62,04* 0,05
18 11 200 50 50 61,08 60,94 61,01 0,14 61,04 60,96 61 0,08
19 11 800 50 50 61,15 61,3 61,22 0,15 61,1 61,08 61,09 0,02
20 7 000 50 50 61,54 61,32 | 61,43* 0,22 61,5 61,26 | 61,39 0,24
Sum 198 400 | 1 000 1000 _|1222,23|1221,62|1 221,91 1,95 [1224,01|1223,7 |1223,86| 1,33
Mean 9 920 50 50 61,11 61,08 61,10 0,10 61,20 61,18 61,19 0,07
Calculation
&ZM:(0,886:E1)2:0,0059 (0,886 21?2)2:0,0323 (0,886 21?3)2:0,0721
G =0,077 68 =o,0323—0’0(2)59 =0,029 4 63 _0,0721-20294 —0’0259 =0,056
6p=0171 6 =0,237
x+188 ORy = 61102 0164 (61,26 and 60,94) x+1880R, =6110+0,382 (61,48 and 60,72)
Adjustment for| calculated values

Individual % Fe identified by asterisk (*) are outside the 3 sigma control limits.
Number of cases where % Fe fell outside the limits are

R,: 0 out of 80 data (simplify as 0/80), R,: 3/40, R,: 0/20, x: 57/80, ;: 21/40, i 7/20
There are three outliers on the R, chart. Recalculate R, until no more outliers exist.
&,\2,| =0,0059 First adjustment for R,: Second adjustment for R,:
6w =0,077 R, =0,148 R% =0,136
3,267R, = 0,484 (one point outside the UCL) 3,267R% = 0,444 (No point outside the UCL)
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