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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. Esch 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 
(1 EC) 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 10277 was prepared by Technical Committee 
lSO/TC 129, Aluminium ores, Subcommittee SC 1, Sampling. 

Annex A forms an integra 
for information only. 

I part of this International Standard. Annex B is 

0 ISO 1995 
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or utilized in any form or by any means, electronie or mechanical, including photocopyrng and 
microfilm, without permrssion in writing from the publisher. 
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INTERNATIONAL STANDARD 0 ISO ISO 10277:1995(E) 

Aluminium ores - Experimental methods for checking 
the precision of sampling 

1 Scope 

This International Standard specifies the experimental 
methods to be applied for checking the precision of 
sampling of aluminium ores, expressed in terms of 
the Standard deviation, being carried out in accord- 
ante with the methods prescribed in ISO 8685. 

NOTE 1 These methods may also be applied for the pur- 
pose of checking the precision of preparation of samples 
being carried out in accordance with the methods pre- 
scribed in ISO 6140. 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this part of ISO 10277. At the time of publication, 
the editions indicated were valid. All Standards are 
subject to revision, and Parties to agreements based 
on this part of ISO 10277 are encouraged to investi- 
gate the possibility of applying the most recent edi- 
tions of the Standards indicated below. Members of 
IEC and ISO maintain registers of currently valid 
International Standards. 

ISO 6139: 1993, Aluminium ores - Experimental de- 
fermination of the heterogeneity of distribution of a 
lot . 

ISO 6140:1991, Aluminium ores - Preparation of 
samples. 

ISO 8685:1992, Aluminium ores - Sampling pro- 
cedures. 

3 Symbols 

The following Symbols are used throughout this 
International Standard: 

4 factor to estimate the Standard deviation from 
the range (4 = IJ 28 for a pair of determi- 
nations) 

number of increments 

absolute differente between determinations on 
subsample A and subsample B 

mean absolute differente between determi- 
nations on subsamples A and B for n, sampling 
units 

absolute differente between determinations on 
divided subsamples B, and B, 

mean absolute differente between determi- 
nations on divided subsamples B, and B, for n, 
sampling units 

absolute differente between determinations on 
the Same divided subsample B, 
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X2 
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xfi 

% 

a 

hl 

$P 

mean absolute differente between determi- 
nations on the same divided subsample B, for 
ns sampling units 

subsample values 

mean value of a quality characteristic 

determination on subsample A 

determination on subsample B 

determination on divided subsample B, 

determination on divided subsample B, 

value of non-reference member of ith pair 

value of reference member of ith pair 

Standard deviation of sampling 

estimated value of a 

estimated Standard deviation of measurement 

estimated Standard deviation of Sample prep- 
aration 

estimated Standard deviation of Sample prep- 
aration and measurement 

estimated Standard deviation of sampling 

GsPr,,, estimated Overall Standard deviation of sampling, 
Sample preparation and measurement 

4 General conditions 

4.1 General 

The determination of precision of samDlinq is based 
on duplicate sampling from lots. If Sample preparation 
and analvsis is also carried out in duplicate, it is 
possible to determine the errors associated with 
those Parameters in addition to the errors due to 
sampling. 

several Parts to produce more than 20 Parts for the 
experiment. The experiment shall be carried out on 
each Part, considering each part as a separate lot in 
accordance with ISO 8685. 

4.3 Number of 
gross samples 

increments and number of 

The minimum number of increments required for the 
experiment shall be twice the number specified in 
ISO 8685. Thus, if the number of increments required 
for the routine sampling is n and one gross Sample is 
constituted, the minimum number of increments re- 
quired for the experiments shall be 2n and two gross 
samples shall be constituted. 

NOTE 2 If this is impracticable, n increments may be 
taken and divided into two Parts, each comprising n/2 in- 
crements. 

4.4 Sample preparation and testing 

The preparation of samples shall be in accordance 
with ISO 6140 and the testing of samples shall be 
carried out in accordance with the methods pre- 
scribed in the relevant International Standards. 

4.5 Replication of experiment 

lt is recommended that, even after a series of exper- 
iments has been conducted, the experiments should 
be repeated at regular intervals and when there is a 
Change in ore quality. The experiment should also be 
repeated when there is a Change in equipment or of 
ore supplier. 

Because of the large amount of work involved in this 
method, it is recommended that the procedure should 
be carried out as a part of routine work of sampling 
and measurement. 

5 Experimental 

5.1 Duplicate samples 
4.2 Number of lots for the experiment 

In Order to resch a reliable conclusion, it is rec- 
ommended that the experiment be carried out on 
more than 20 lots of the Same type of aluminium ore. 
However, if this is impracticable, at least 10 lots 
should be covered and each lot shall be divided into 

Esch alternate primary increment is set aside in Order 
to form gross samples A and B. The number of div- 
ided increments per primary increment is the same 
as that taken fcr routine sampling. An example of a 
sampling plan for gross samples A and B is shown in 
figure 1. 
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Figure 1 - Example of a plan of duplicate sampling 

5.2 Sample division and testing 

The two gross samples A and B taken in accordance 
with 5.1 shall be divided separately and subjected to 
either type 1, type 2 or type 3 testing as described in 
5.2.1, 5.2.2 or 5.2.3 respectively. 

52.1 Division-testing type 1 (see figure 2) 

5.2.1.1 The two gross samples A and B shall be 
divided separately to prepare two final samples. 

5.2.1.2 The four f inal samples A,, A, and B,, B, shall 
each be tested in duplicate. A total of eight tests shall 
be run in random Order. 

NOTE 3 In type 1 testing, the Standard deviations of 
sampling, preparation and measurement are obtained 
separately. 

5.2.2 Division-testing type 2 (see figure 3) 

5.2.2.1 The gross Sample A shall be divided to pre- 
pare two final samples, A, and A,, and from the gross 
Sample B, one final Sample shall be prepared. 

5.2.2.2 The final Sample A, shall be tested in dupli- 
cate and the other final samples A, and B shall be 
tested individually. 

NOTE 4 Pn type 2 testing, the Standard deviations of 
sampling, preparation and measurement are obtainable 
separately. However, the precision for estimating the stan- 
dard deviations of sampling, preparation and measurement 
will be lower than that attainable in type 1 testing. 

3 
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Figure 2 - Flowsheet for division-testing type 1 

Lot 

I 

I 
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l 
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AI AZ B (Test samples) 

(Measurement) 

Figure 3 - Flowsheet for division-testing type 2 

5.2.3 Division-testing type 3 (see figure 4) 5.2.3.2 The two final samples A and B shall be 
tested individually. 

5.2.3.1 From each of the two gross samples A and 
B, one final Sample shall be prepared. 

NOTE 5 In type 3 testing, only the Overall Standard devi- 
ation of sampling, preparation and measurement is ob- 
tained. 
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Gross Sample A Gross sampie B 

(Test samples) 

(Measurement) 

Figure 4 - Flowsheet for division-testing type 3 

6 Analysis of experimental data 

The procedure for the analysis of experimental data 
shall be as specified in 6.1 to 6.3 or in annex A for the 
type of division-testing selected. A procedure for 
treating data containing rogue results is included in 
the procedure (see example clause 7). When the data 
do not contain rogue values, the method in annex A 
may be used. 

6.1 Division-testing type 1 (see figure 2 and 
sheet 2) 

The estimated values of approximately 95 % prob- 
ability Standard deviation (hereinafter referred to sim- 
ply as Standard deviation) of sampling, preparation and 
measurement shall be calculated in accordance with 
the procedure given below: 

a) Denote the pair of four measurements (such as 
AI,O, as a percentage by mass) of a pair of two 
duplicate samples, prepared from the two gross 
sampIes A and B, as -qll, -q12, x121, x122 and x2111 
X212r 3211 X222. 

b) Calculate the mean and the range for each pair of 
duplicate measurements: 

zij 1 = - (x,l + 4.9) 
* 2 - 

RJ = Ixijl - xg21 

where 

. . . (1) 

. . . (2) 

1 = 1 and 2, Stands for gross samples A 
and B respectively; 

j= 1 and 2, Stands for final samples A,, B, 
and A,, B, respectively. 

c) Calculate the mean and the range for each pair of 
duplicate samples: 

Zi 1 =- . . ( Jq, +g 
2 * 

. . . 
- (3) 

R2= .- . Izil Xi2 I . . . (4) 

d) Calculate the mean and the range for each pair of 
gross samples, A and B: 

1 x’ EC - (i, + i2 
2 

. . . . . . . ) (5) 

R, = EI.. - g.1 . . . (6) 

e) Calculate the Overall mean and the mean of 
ranges (i?,, R2 and ii3): 

x 
1 E =- 
k x c . . . (7) 

6 . . . (8) 

- 1 =- 
R2 2k R2 . . . (9) 

- 1 =- 
R3 k c R3 . . . 

where k is the number of lots. 

Calculate the control limits to construct the control 
Charts for means and ranges. 

Control limits for X-Chart: 

X’+A,R,, f +A&, X&A,R, - - . e s (11) 
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