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INTERNATIONAL STANDARD

1SO 5022-1979 (E)

Shaped refractory products — Sampling and acceptance

testing

1 Scope and field of application

" This International Standard gives directives for sampling
shaped refractory products and for obtaining, from a sample of
the smallest possible size, the most precise assessment possi-
ble, of the quality of a consignment.

The methods described below make it possible to carry out an-

acceptance test based on an assessment of the extent to which
the specifications have been observed, but do not make it
possible to determine whether the accepted consignment is
suitable for a given application or to compare different qualities
of parts for this same purpose.

This International Standard applies to products manufactured
from refractory materials.

It may be applied when the parties concerned have agreed 1o
do so and have therefore, by /commoncconsent, made achoice
between the various possibilities put forward3inithis ‘nter;
national Standard, and have specified the various parameters
(see 3.2) which must be defined in order to permit the applica-
tion of the methods described.

It is also possible to apply the directives forming the subject of
this International Standard while modifying, by prior agreement
between the parties concerned, those values which, particular-
ly in the tables, do not follow from statistical laws (see 3.3).

2 Statistical terminology and symbols

2.1 population : The totality of items under consideration.
Each of the batches formed in accordance with 3.1 represents a
population.

2.2 size of the population : Number of items in the popula-
tion (symbol : N).

2.3 sample : One or more items taken from a population and
intended to provide information on the population and possibly
to serve as a basis for a decision on the population or the pro-
cess which had produced it.

2.4 size of the sample : Number of items in the sample
(symbol : n).

2.5 observed value : The value of a characteristic determin-
ed as a result of an observation or test (symbol for the observed
value having the number i : x,).

2.6 extreme values :

Xinax - largest observed value in a sample;

X, - Smallest observed value in a sample.

2.7 (arithmetic) mean : The arithmetic mean of the observ-
ed Values'inta/sample Jis’ their sum divided by the size of the
sample.

n
1
+ x,) = —;Z X;

i=1

1
X o=—(x; + N+ ..
n ot 2

The 'méan value of the population is designated by the sym-
bol u.

2.8 standard deviation : The standard deviation is the
quantity most commonly used in statistics to characterize
dispersion. It is the square root of the variance.

The standard deviation of the sample is given by the formula :

1 n
— V]
s pa— Z (x; — x)

i=1

The standard deviation of the population is designated by the
symbol g.

In practice it is generally not convenient to compute X and s
using the above formulae. Computations are made easier and
their results improved using equivalent but different formulae
(see [2]).

2.9 confidence interval : When it is possible to define two
functions T, and T, of the values observed such that, when @ is
a population patameter to be estimated, the probability

PIT, <0< T =1-a

where 1 — « is a fixed number which is positive and less than
1, the interval between T, and T, is a confidence inverval for 6.
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The limits T, and T, of the confidence interval are random
variables which, as such, may have different values for each
sample.

In a large series of samples, the frequency of the cases in which
the interval will include 6 will be approximately equalto 1 — a.

2.10 confidence level : The value 1 — « of the probability
associated with a confidence interval.

2.11 statistical tolerance interval : An interval for which it
can be stated with a given level of confidence that it contains at
least a specified proportion of the population.

When both limits are defined by statistics, the interval is two-
sided. When one of the two limits is not finite or consists of the
absolute boundary of the variable, the interval is one-sided.

2.12 inspection by attributes : A method which consists in
taking note, for every item of a population or of a sample taken
from this population, of the presence or absence of a certain
qualitative characteristic (attribute) and in counting how many
items have or do not have this characteristic.

The characteristics inspected by attribute are, for example,
cracks or other defects which are visible-on the outside, or-else
defects which- are revealed on sawing'or by a'sonic test.

2.13 inspection by variables : A method which ‘consists in
measuring a quantitative characteristic for each item of a
population or of a sample taken from this population.

The measurable characteristics are, for example, the results, of
dimensional measurements, of chemical analysis or of physical
tests.

2.14 single sampling : A type of sampling which consists of
taking only one sample per batch.

2.15 sequential sampling : A type of sampling which con-
sists in taking successive items, or sometimes successive
groups of items, but without fixing their number in advance,
the decision to accept or reject the batch being taken, as soon
as the results permit it according to rules laid down in advance.

2.16 acceptable quality level (AQL): A quality level
which, in a sampling plan, corresponds to a specified, but
relatively high, probability of acceptance.

It is the maximum proportion of defective units in the batch,
such that batches in which the percent defective does not ex-
ceed this values, are regarded as ‘“good’’ and will very probably
be accepted if a sampling plan is applied.

2.17 limiting quality (LQ): A quality level which, in a
sampling plan, corresponds to a specified and relatively low
probability of acceptance (usually 10 %).

It is the proportion of defective units in the batch, such that
batches in which the percent defective exceeds this value are
regarded as “bad’’ and will very probably be rejected if a sampl-
ing plan is applied.

2.18 producer’s risk : For a given sampling plan, the pro-
bability of rejecting a batch in which the proportion of defective
items has a value fixed by the plan.

It is the probability ¢ of rejecting a batch when the proportion
of defective units in this batch equals the acceptable quality
level AQL (or when its mean value is equal to the guaranteed
value u for the mean).

2.19 consumer’s risk : For a given sampling plan, the pro-
bability of accepting a batch in which the proportion of defec-
tive items has a value fixed by the plan.

It is the probability 8 of accepting a batch when the proportion
of defective units is equal to the limiting quality LQ (or when its
mean value equals u; + Auor ug — Au).

2.20 operating characteristic curve (OC) : A curve show-
ing, for a given sampling plan, the probability of acceptance of
a batch as a function of its actual quality.

3 General considerations and preliminary
conditions for sampling

311! Subdivision/of consignments into batches

Consignments-which correspond to a large tonnage shall be
subdivided into batches of 100 to 500 t made up in accordance
with the objectives which are being aimed at. These batches
shall"be sampled and subjected to tests separately and they
may be ‘accepted separately.

It will also be necessary to subdivide into batches a consign-
ment which comprises products belonging to different classes
or in which the items have been obtained by different methods
of manufacture.

Moreover, a consignment shall also be subdivided into batches
according to sizes, masses and, if necessary, the shapes of the
items, if the producer and consumer are agreed in thinking that
these factors influence the characteristics investigated.

For the purpose of making up batches in terms of the masses of
the items, it is often desirable to divide the items into the
following three categories :

- category 1 : items up to 15 kg;
— category 2 : items ranging from 15 to 35 kg;
- category 3 : items in excess of 35 kg.

The making-up of batches from a consignment may be
facilitated if the items are marked in such a way as to indicate
the period during which they have been manufactured.

If a batch is declared to be non-complying it is possible to sub-
divide it into smaller batches by applying the criteria indicated
above which might not have been taken into account when
making it up, in order to ensure greater uniformity of each of
the new batches made up, and these may be subjected to ac-
ceptance separately. This procedure may only be applied after a



new agreement has come into operation between the producer
and the consumer, and it is expedient to make sure that the
new sampling plans which will be operated provide, for both
parties, similar guarantees to those which would result from the
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3.2 Properties inspected

3.2.1 Specifications relating to the properties inspected

For each of the batches made up as indicated above, each of
the properties inspected by attributes is characterised by a pro-
portion of defective units in the batch, and each of the
measurable properties is characterised by a mean value and by
a standard deviation.

Statistical control of a production in respect of its quality shows

that, cver a pericd of time, the mean value () of a property

undergoes fluctuations which are due to mev:table variations in
the raw materials, their preparation and the methods of casting
and firing. The standard deviation (g), on the other hand,
generally varies less.

When the specifications are drawn up, a mean value ug is
guaranteed by the producer : the producer guarantees, depen-
ding upon the nature of the property, that the' mean, value/of
each batch is either less than or equal to u or else greater than
or equal to u.

The delivery contract must therefore specify, for each class of
product :

— the properties on the basis of which aceeptance.or re-
jection of batches will be decided;

— for each of these properties, the specification which will
be employed.

This specification may assume various forms. It may consist of
fixing down :

— in the case of sampling by attributes, a maximum
percentage of defective parts (which takes the form of the
fixing of an acceptable quality level : AQL). The correspon-
ding sampling plans are dealt with in clause 4.

— in the case of sampling by variables :

— a guaranteed value (ug) for the mean. The cor-
responding sampling plans are dealt with in 5.3 and 5.5,
or,

—- a limit value for the individual values (an upper limit
T, or a lower limit T;, according to the properties).

In this event, the delivery contract must also lay down an
acceptable quality level (AQL). The corresponding
sampling plans are dealt with in articles 5.4 and 5.6, or,

— a downwardly limited and an upwardly limited value
for the mean value or the individual values. The sampling
plans corresponding to bilateral protection of this kind
are not given in the present document.
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A batch will comply with requirements if it really belongs to the
class laid down in the order or specifications and if the values
found for each of the properties investigated, following applica-
tion of the sampling plans described below, result in a confor-
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A batch will not comply with requirements if it does not belong
to the class laid down or if the values found for one or more
than one of the properties investigated, following application of
the sampling plans described below, result in a non-conformity
decision.

3.2.2 Nature and number of the properties subjected to
inspection — Efficiency of plans

The nature and number of the characteristic properties in-
spected depend upon the nature of the consignment, its in-
tended use, all the risks which the producer and consumer

agree to incur, and the expense which they agree to devote to
sampling and testing.

In fact, the application of any sampling plan provides no cer-
tainty that the batch either is, or is not in conformity with the
requirements : the probability of acceptance of a batch and its
quality level are related through a function which is defined by
the selected'sampling plan.

This: function is represented by the operating characteristic
curve of‘the/plan which, for convenience of use, is characteris-
ed by two points : one corresponds to the producer’s risk « and
the other to the consumer’s risk £.

If the -inspection deals with a single property, the sampling
plans described below are such that :

- the producer’s risk (@), which is associated with the ac-
ceptable quality level (AQL) fixed by the requirement (or
which is associated with the guaranteed value ug for the
mean) is always fixed, in the case of inspection by variables,
at a value which is equal to or very close to 5 %. In the case
of inspection by attributes, this risk is variable (see table 3).

- the consumer's risk (f) is associated with a batch quali-
ty level which depends directly upon the sampling plan
selected for inspection. The values for this quality level
(limiting quality) are given for a constant risk # = 10 % in
tables 3, 9 and 10 and can be found, for different values of
S, from the graphs giving the operating characteristic
curves of the corresponding sampling plans (see figures 4,
5, 6.and 7).

It may be noted that the percentages of defective units
associated with the consumer’s risk in the various sampling
plans are generally high as compared with the producer’s risk.
This is the result of economic considerations which induce both
parties to cut the size of the inspected samples.

However when inspection is carried out on a number of quality
characteristics the resulting risk increases for the producer and
decreases for the consumer if it is assumed that a product sub-
jected to inspection must meet all the requirements put on the
individual properties tested to receive final acceptance. In this
case, and assuming in addition that the quality characteristics
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involved in the various acceptance procedures are indepen-
dent, table 1 gives the resulting values of & and g as a function
of the number j of quality characteristics subjected to inspec-
tion.

In actual fact, the overall consumer’s risk indicated in this table
do not permit a full assessment of the severity of inspection.
This severity is much better represented by the quality level (or
percentage defective) LQ associated with a constant value

of B.

This is shown in the example given in figure 1! (the points By,
B,, By all correspond to § = 10 %).

In each case, only a knowledge of the complete operating
characteristic curve of the plan makes it possible to know the
value of one quality level corresponding to a given risk and to
the number of properties inspected.

Furthermore, the properties of refractory products are not all
independent of one another, and the values indicated in table 1
are therefore maximum values (for the producer) or minimum
values (for the consumer).

They nevertheless lead to limitation of the number of properties
inspected : the number of properties inspected by destructive
tests (excluding chemical analysis) should not be-greater than
three.?

Furthermore, with the exception of methods dealt\withdn 5.3,
the methods of sampling by variable are based on the

theoretical hypothesis that the property measured is distributed
in the batch in accordance with the normal law. In practice, the
properties investigated will very rarely be distributed precisely
in accordance with this law, but the efficiency of the methods
of investigation is changed very little in cases where the
distributions deviate only slightly from normal.

In cases of doubt, however, it is expedient to verify, with the
aid of a statistical test (for example [2]), that the distribution of
the property considered in the investigation may be regarded as
normal.

Table 1 — Change in risks when the number
of independant properties inspected increases

Total producer’s Total consumer’s
risk when the risk when the
Number of producer’s consumer’s
properties risk o rises to risk S rises to
5 % for each 10 % for each
property property
J %
1 a1 = 5,00 L1 =10 %
2 ap = 9,75 fo=1% =10"2
3 a3 = 14,26 B3 =10-3
4 ay =18,65 g =104
5 a5 = 22,62 fs =10"75
6 ag = 26,49 g =106
7 a7 = 30,17 B7=10"7

1) The operating characteristic curves shown in figure 1 apply in case where, for each property, the same sampling plan used, as defined by :

— a known standard deviation (g);
— a one sided tolerance limit for individual values;
— an AQL of 4 %;
~ — asample size of 10.
These curves are graphic representations of the following function :
P=®; (U _, - K

where

P is the probability of accepting the batch on the basis of all quality characteristics inspected;

® is the distribution function of the standardized normal distribution;

U, is the standardized deviation corresponding to a probability p;

p is the proportion of defective items in the batch subjected to inspection;

K is the constant defined by the sampling plan used;

J is the number of properties subjected to inspection.

2) It will be possible to use the items which have supplied the highest or lowest values when subjected to these three investigations, for determining

certain other characteristics for information purposes.
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3.3 Sampling process and use of the sampling
plans described in clauses 4 and 5

Every sampling plan shall be prepared, and its execution super-
vised, by experts who are as well acquainted with the problems
of the production and use of the products as with the problems
of sampling.

The taking of samples shall be carried out in such a way that all
the items in the batch have the same probability of being
selected and tested.

The efficiency of a sampling plan depends solely on the number
of sampled units, n, whatever the size, N, of the batch, provid-
ed that n/N is less than 10 %. Tables 3, 4, 6, 9 and 10 (or the
operating characteristic curves also given in this International
Standard) shall be used to determine, on the basis of the re-
quired efficiency, what the sample size should be.

If experience shows that the quality of the manufacturer’s pro-
duction corresponds to the agreements, it is possible, when
batches of the same quality are frequently subjected to accep-
tance procedures, either to choose a plan with lower efficiency
which implies the use of a smaller sample size or to reduce the
number of batches inspected while retaining a plan having the
same efficiency. The same applies when statistical quality con-
trol charts are available (see 3.5).

Similarly, if it is desired to reduce the proportion of defective
units associated with a given consumer’s risk Values)ityis
necessary to choose a sampling plan with higher efficiency
which implies the use of a larger sample size.

The sample size, n, indicated in the tablescorrespondsto that
number of results relating to one of the properties inspected,;
which must be available in order to decide whether the batch is
in conformity as regards the said property.

Each method of test must define what constitutes a result.
Thus according to the nature of the test, a result may be con-
stituted either by the value obtained by applying the method of
test on a single occasion, or by a value which is deduced from
the values obtained by repeating the test one or more times
under the conditions prescribed by the method. Each of the n
“results’” must be obtained from a different item.

It is therefore necessary to calculate, from the sample size cor-
responding to each of the properties which will be inspected,
the number of items which will have to be selected while taking
into account :

— the number of properties which will be inspected;

— the specifications of each of the methods of test which
will be used;

— the fact that each of the items selected may, or may
not, be used for investigating a number of properties;

— the possibility of problems during the handling of the
items selected or during the tests;

— the way in which it is intended to settle any disagree-
ment between the producer and the consumer : in this con-
nection, it is recommended that the number of items

selected should permit the making-up of a reserve sample
for use in the event of arbitration.

3.4 Treatment of the items selected

The distribution of the items selected, their possible apportion-
ment between the various parties concerned (producer, con-
sumer, arbitrator) and the constitution of a reserve sample shall
be indicated in the terms of the transaction as well as, if
necessary, the method of sub-dividing the test pieces.

3.5 Use of statistical control charts

The tests carried out by the consumer may be considerably
reduced if the manufacturer regularly plots statistical control
charts of the quality of his production, and places these charts
at the disposal of his customers.

It is therefore expedient that the pattern of the control chart
used should be selected in such a way that it can be used with
equal success for production and for the inspection of a con-
signment : a selection of works on this subject is given in
annex D.

Control charts can be used for controlling the mean value, the
standard deviation, the tolerance or the percentage of defective
uhits.

A further-advantage of regular use of control chart is that, in
certain cases it supplies a good estimate of the standard devia-
tion of the quality characteristic.

4°"Sampling for non-destructive tests

4.1 Inspection of the external appearance

The specification precisely defines what should be regarded as
a defective item after examination of its external appearance.

It therefore specifically states the defects, such as cracks,
blemishes, deformations, firing defects, etc., which will be
taken into consideration.

The acceptable proportion of defective items (AQL) is also fixed
by agreement between the two parties. This proportion may
often be fixed at 4 % in the case of ordinary bricks and mass-
produced items, and at 1,5 % for items having complicated
shapes.

The external appearance is inspected by attributes.

The sampling plans to be taken into consideration, which are
defined by the sample size, n, and the acceptance number, ¢,
may be taken from ISO 2859 [40]. Table 3 gives a selection of
sampling plans for AQL's of the order of 6,5, 4,0 or 1,5. This
table also gives, in column 4, the probability of acceptance P
for different proportions p of defective units in the batch.

The number v of defective pieces in the sample having a size n
is determined.

If v < ¢, the batch is in conformity;



If v > ¢, the batch is not in conformity.
Example -

A consignment having a total mass of 200 t comprises 20 000
pressed items, having a unit mass of 10 kg, which are divided
into three formats :

format 1 : 12 000 items
- format 2 : 500 items
format 3 : 7 500 items

As indicated in 3.1, the consignment is subdivided into three
batches corresponding to the three formats, for the purpose, in
this case, of inspecting the external appearance (cracks).

The process is described in table 2.

In the case of batch 2, for example, the sampling plan used
provides the following guarantees (see table 3 — AQL : 1,56 %
— line 3) :

for the producer, the risk of having a batch comprising
1,66 % of defective pieces erroneously declared not to be in
conformity, is equal to 5 %;

for the consumer, the riskrof having‘abatch which conz
tains 10,3 % of defective pieces erroneously declared to be
in conformity, is equal to 10 %.

1SO 5022-1979 (E)

Table 2 — Inspection process

Batch 1 ‘2 "3
Batch size, N 12 000 500 7 500
Values drawn from table 3 for
AQL = 1,5 %
Sample size, n - 315 50 | . 200
Acceptance number, ¢ 10 2 7
Number y of defective
pieces found 8 2 8
Decision In ~ In Not in

conformity |conformity jconformity

4.2 Inspection of dimensions

The dimensions may be inspected by attributes (i.e., in accor-
dance with 4.1) or by variables (see [18]); the methods involv-
ing inspection by variables described in- clause 5 may not be
used for inspection of dimensions, because in this case a lower
limit and an upper limit are generally prescribed. The sampling
plans required for inspection by variables are not given in the
present document but they may be published later in a second
edition of this International Standard.

The ‘singlé sampling plans necessary for inspection by at-
tributes may be taken from ISO 2859 [40] or from table 3.

Table 3 — Single sampling plans for,sampling by attributes in normal inspection

(1) (2 (3) (4) (5)
} Probability of acceptance, P
AQL N n c 0,99 0,95 ] 0,90 0,50 0,10 0,05 0,01
% . P % defective units in the lot

2to 90 Nor 8 0 0,13 0,64 1,3 8,30 25,0 31,2 43,8

91 to 280 32 1 0,48 1,13 1,67 5,19 11,6 14,0 19,0

281 to 500 50 2 0,89 1,66 2,23 5,31 10,3 12,1 15,9

501 to 1200 80 3 1,05 1,73 2,20 4,57 8,16 9,39 12,0

1,5 1201 to 3200 125 5 1,43 2,09 2,62 4,54 7,42 8,41 10,5
3201 to 10 000 200 7 1,45 1,99 2,33 3,84 5,89 6,57 8,60
10 001 to 35 000 315 10 1,51 1,96 2,23 3,39 4,89 5,38 6,40
35 001 to 150 000 500 14 1,50 1,85 2,06 2,93 4,03 4,38 5,09
Over 150 000 800 21 1,57 1,86 2,03 2,7 3,62 3,78 4,29

2to 25 Nor 3 0 0,33 1,70 3,45 20,6 53,6 63,2 75,4

26 to 90 13 1 1,19 2,81 4,16 12,6 26,8 31,6 41,5

91 to 150 20 2 2,25 4,22 5,64 13,1 24,5 28,3 35,6

151 to 280 32 3 2,63 4,39 5,56 1,4 19,7 2,5 28,0

4,0 281 to 500 50 5 3,66 5,34 6,42 11,3 17,8 19,9 24,3
501 to 1200 80 7 3,72 5,06 5,91 9,565 14,2 15,8 18,9

1201to 3200 125 10 3,82 4,94 5,62 8,53 12,3 13,6 16,1

3201 to 10 000 200 14 3,74 4,62 5,15 7,33 10,1 1 10,9 12,7

Over 10 000 315 21 3,99 4,73 5,16 6,88 8,95 9,60 10,9

2to 15 2 0 0,50 2,53 5,13 29,3 68,4 77,6 90,0

16 to 50 8 1 2,00 2,64 6,88 20,1 40,6 47,1 58,9

51 to 90 13 2 3,63 6,63 8,80 20,0 36,0 41,0 50,6

91 to 150 20 3 4,31 7,13 9,03 18,1 30,4 34,4 42,0

6,5 151 to 280 32 5 5,94 8,50 10,20 17,5 271 30,1 35,9

281 to 500 50 7 6,06 8,20 9,53 15,2 22,4 24,7

501 to 1200 80 10 6,13 7,91 8,95 13,3 18,6 20,3 23,6

1201to 3200 125 14 5,98 7.40 8,24 1,7 16,1 17,5 20,4

Over 3 200 200 21 6,29 7,45 8,12 10,8 14,1 15,1 17,2

Extracted from [40] for ““Inspection Level II”’; the sampling plans coincide with those in [17], 110} and [34].
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- The acceptable proportion of defective parts shall be fixed by
agreement between the interested parties. It may often be
possible to fix the proportion at 6,5 %.

. 5 Sampling for destructive tests

5.1 Introduction

The properties which are revealed by destructive tests are in-
~ spected by variables.

The statistical methods of inspection by variables described in
5.4, 5.5 and 5.6 presuppose that the property measured is
distributed in the batch according to a law which is close to the
normal law (see 3.2.2, last paragraph).

Sub-clauses 5.3 and 5.5 apply to the case in which the delivery
contract has specified a guaranteed value (ug) for the mean
value of the property measured.

Sub-clauses 5.4 and 5.6 apply to the case when one limit (T or
T;) has been set to individual values : an item is regarded as
satisfactory with reference to the inspected property if the
value for this item is less than T, (or greater than T3);ifinetitis
regarded as defective with reference to'the property measured.

The methods described in 5.3 and 5.4 may be used-when'the
parties concerned agreed upon the assumption that the stan-
dard deviation ¢ of the measured property is known. This stan-
dard deviation must be estimated, from, larger samples than
those envisaged in this clause (see annex A). The constancy of
the standard deviation shall be checked at regular intervals, by
means of a statistical test (see, for example, [2]).

5.2 Test sharing

By agreement between the interested parties the n units of the
sample may be shared between the producer and the consumer
(or, if applicable, a neutral agency) provided that it has first
been verified that the laboratories do not show any significant
difference in their test results (see annex B). The results will
then be combined for statistical treatment; if the two interested
parties so agree, then the producer may, in the case of the
results which he is responsible for supplying, refer to the values
in the control chart.

Agreement between the results obtained by the laboratories
shall be regularly verified with the aid of statistical tests such
as, for example, the t test for comparing mean values and the F
test for comparing standard deviations (see [2]). If this verifica-
tion reveals significant differences between the test results of
the laboratories, an attempt will be made to find the causes of
these differences. Until these differences have been eliminated,
the test results cannot be combined for the purpose of
statistical treatment.

If there are differences between the results obtained by the pro-
ducer and the consumer, the results obtained by an arbitrating
laboratory will decide.

5.3 Sampling plans in the case of a guaranteed
value for the mean value and a known standard
deviation

5.3.1 Field of application
The sampling plans given in this sub-clause shall be used when
the producer and the consumer have reached an agreement on

a guaranteed value for the mean and when it may be accepted
that the standard deviation o of the property is known.

5.3.2 Single sampling plans

5.3.2.1 Characteristic parameters
A single sampling plan is characterised by the sample size n and

the acceptance factor Kpg.: these parameters will be taken
from table 4, columns 1 and 2.

5.3.2.2 Treatment of the sample and decision on the batch

The tests yield n individual values, of which the mean x is
calculated.

Rule goverhing decision, if the high values are unfavourable :
calculate, 4y + Kpge 0
- ifx < p; + Kpge o, the batch is in conformity;
ifv ez g 47 Kpgl 0a theobatch is not in conformity.
Rule governing decision, if the low values are unfavourable :
- calculate u; — Kpgg 07
- ifx > us — Kpge o, the batch is in conformity;

- ifv < u; - Kpge o, the batch is not in conformity.

5.3.2.3 Producer’s and consumer’s risks

The values for K given in table 4 are based on a producer’s
risk @ = 5 % that a batch with true population mean u equal to
the guaranteed value ug will be rejected by chance.

The consumer’s risk £ is the probability that a batch with true
population mean u differing by Au from the guaranteed value
Ug will be accepted. The value of Au which corresponds to a
risk 8 = 10 % is obtained by multiplying by ¢ the value of

A
(—ﬂ) taken from column 3 of table 4.
B=10%

ag
A
=uGi<—u> X o
9 /p=10%

'he + sign being used if high values of the measured
characteristic are undesirable.

Mg — 10 %

The operating curves of the sampling plans dealt with in table 4
are given in figure 2.



	Ô:|}·�ﬂ¨÷?¹õ�ã”f"V˜˝c+(Ø37Øj²QlÏ�˜–s/ç«êéT`¢Óe"šŁˆ�nXÎ5Ï7çª¦

