INTERNATIONAL ISO
STANDARD 28590

First edition
2017-10

Sampling procedures for inspecliion by

attributes — Introduction to the ISO

2859 series of standards for sampling
for inspection by attributes
Reégles d'échantillonnage pounles contréles par attributs {—

Introduction au systeme.d'échantillonnage pour les contrples par
attributs de I'lSO 2859

Reference number
1SO 28590:2017(E)

©1S0 2017


https://standardsiso.com/api/?name=280fd3c0241720f49e247a98f42ed496

ISO 28590:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=280fd3c0241720f49e247a98f42ed496

ISO 28590:2017(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEION. ..ot vi
1
2
3
4 General introduction to acceptance inspection
4.1 Aim of sampling inspection...........nn
4.2 Acceptance sampling................
4.3 Other inspection practices.......
43.1 General ...
4.3.2  Statistical sampling...
4.3.3 Adhocsampling....
4.3.4 100 % inspection...........c.
4.3.5  Other sampling practices
4.4 Concepts 0f AQL and LQ .....ccvrirsiorminssinssssssssssssssssses fgsomtossssssssssssssssssssssssssssssssssses
5 The ISO 2859 SEIIES......oocccoisieesceseesees s sia oo 4
5.1 [SO 2859-1, Sampling schemes indexed by acceptance quality limit (AQL) for
lot-by-lot inspection
5.1.1 General........
FST0 SZZEV o) o) | (o7 U o) o 0O 7 OO
5.2 ISO 2859-2, Sampling plans indexed by-limiting quality (LQ) for isolated
TOE INSPECEION..........ccc 3 e
521 General........
5.2.2  Application
5.3 ISO 2859-3, Skip-lot sampling procedures
53.1  General..is i
5.3.2  APPLCAtION .l
5.4 IS0 2859-4, Procedures for assessment of declared quality levels
TR S €7=Y 4 T =) eSO
542 APPLHCATION .o
5.5 [SO 2859-5¢System of sequential sampling plans indexed by acceptance
quality limit (AQL) for lot-by-lot inspection
551 CAGeneral. ...
5.5,25) APPLICATION ..o
BID A OGP Y e A e e 11
© 1S0 2017 - All rights reserved iii


https://standardsiso.com/api/?name=280fd3c0241720f49e247a98f42ed496

ISO 28590

:2017(E)

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 International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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A list of all documents in the new ISO 28590 - ISO 28599 series of International Standards can be found
on the ISO website.
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This general introduction to the ISO 2859 acceptance sampling series describes the attribute sampling
schemes and plans set forth in ISO 2859-1, ISO 2859-2, ISO 2859-3, ISO 2859-4 and ISO 2859-5. This
introduction treats the subject of sampling inspection by attributes in a general way, introducing
the essential operating procedures and the ways in which the systems were designed to be used. To
understand fully the concepts and their applications, it is necessary to consult ISO 2859-1, ISO 2859-2,

[SO 2859-3,

ISO 2859-4, ISO 2859-5 and ISO/TR 8550-1.
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Sampling procedures for inspection by attributes —
Introduction to the ISO 2859 series of standards for
sampling for inspection by attributes
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Normative references

Terms:and definitions

International Standard provides a general introduction to acceptance sampling by“at
jdes a brief summary of the attribute sampling schemes and plans used in ISO 2859-1,
859-3, ISO 2859-4 and ISO 2859-5, which describe specific types of attribute’ sampl
0 provides guidance on the selection of the appropriate inspection systemAep use in

following documents are referred to in the text in such a way that some or all of t
fitutes requirements of this document. For dated referenees, only the edition cited
ted references, the latest edition of the referenced documient (including any amendme

859-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling schemd

859-2:1985, Sampling procedures for inspectioh by attributes — Part 2: Sampling plan
ng quality (LQ) for isolated lot inspection

859-3, Sampling procedures for inspection by attributes — Part 3: Skip-lot sampling prod

859-4:2002, Sampling procedures.forinspection by attributes — Part 4: Procedures for d
red quality levels

859-5:2005, Sampling progedures for inspection by attributes — Part 5: System of sequen
indexed by acceptance quality limit (AQL) for lot-by-lot inspection

534-1, Statistics —<Vocabulary and symbols — Part 1: General statistical terms and t
nbility

534-2, Statisties — Vocabulary and symbols — Part 2: Applied statistics

tributes and
ISO 2859-2,
ng systems.
a particular

heir content
applies. For
hts) applies.
bs indexed by
s indexed by

edures

ssessment of

tial sampling

brms used in

Fort

hepurpose of this document, the terms and definitions given in ISO 2859-1, ISO 2859-2

ISO 2859-3,

ISO 2859-4, ISO 2859-5, ISO 3534-1 and ISO 3534-2 apply.

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

I

I
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4 General introduction to acceptance inspection

4.1 Aim of sampling inspection

The principal purpose of acceptance sampling inspection is to see that the producer submits lots of a
quality that is at, or better than, a mutually agreed level. All ISO 2859 series standards are based on a
common parameter, e.g. AQL or LQ.

The producer may use these sampling procedures to ensure that the quality level will be acceptable
to the consumer. In all these procedures, it must be recognized that the financial resources are not
unlimited. The cost of the item should reflect the cost of inspection as well as the cost of production.

Areal effort|shall be made to ensure that a system is devised that clearly places responsibility for gyality
with the producer. Inspection can appear to divert the responsibility for quality from the produder to
the inspectqr. This may happen whenever there is a belief that the inspector is there to soxt things out,
so that, within limits, what happens in production will be caught by inspection. Sampling inspertion
has little effect on the quality of the product lot or batch.

Sampling s¢hemes and plans designated in the ISO 2859 series are applicable) but not limited, to
inspection gf

— end iters,

— components and raw materials,

— operatijns,

— materials in process,

— supplie§ in storage,

— mainterjance operations,

— data or fecords, and

— adminigtrative procedures.

4.2 Acceptance sampling

Acceptance pampling inspectior’has the merit of putting the responsibility for quality where it belpngs,
with the prqducer. The inspector is no longer regarded as the person who corrects errors. The producer
must see thpt the productiis of high quality, otherwise there will be inconvenience and expense|with
unacceptable lots. Sampling inspection can and should lead to less inspection work, lower cost and
good quality for the.consumer.

The sampling ifispection schemes of ISO 2859-1, ISO 2859-2, ISO 2859-3 and ISO 2859-5 provide for
quantificatipn?of the risk of accepting unsatisfactory product (known as the consumer’s risk) angd the

risk of not accepting satisfactory product (known as the producer’s risk), and for choosing a plan that
allows no more risk than is acceptable.

4.3 Other inspection practices

4.3.1 General

In addition to the sampling plans of ISO 2859-1, ISO 2859-2, ISO 2859-3, ISO 2859-4 and ISO 2859-5,
which are based on the mathematical theory of probability, there are other inspection practices, for
example:

a)

sampling based on experience with the product, the process, the supplier and the consumer
(see 4.3.2);

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=280fd3c0241720f49e247a98f42ed496

ISO 28590:2017(E)

b) ad hoc sampling, for example the inspection of a fixed percentage, or occasional random checks
(see 4.3.3);

c) 100 % inspection (see 4.3.4);

d) other “sampling” practices (see 4.3.5).

4.3.2 Statistical sampling

Sampling based on experience with the product, the process, the producer and the consumer can be
statistically evaluated, provided that random sampling and a predefined set of rules for varying sample

size
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afe in resorting to the practice of inspecting small sample$ of the product and, provid
nonconforming items, accepting the lot. For example, asample size of eight with an
ber of zero is equivalent to the small lot sampling plahs with an AQL of 1,5 % normg
red inspection. See Tables 2-A and 2-C in [SO 2859-1:1999.

ersely, in ISO 2859-1, when two out of five or fewer successive lots fail inspect
ection is discontinued and tightened inspection is instituted. Once tightened inspecti
futed, normal inspection is not restored uiitil five successive lots have been accepted

s. When the
dure where,

aller samples are used, the producer’s risk is reduced but the consumer’s-risk is increased. If

AQL), this is
e AQL, some
cal than the

sumers may
ed there are
acceptance
1, or 0,65 %

ion, normal
on has been
n tightened

inspection. This requirement is intentionally(Severe, because evidence of unacceptable quality has been
found, as a result of which, the producer férfeits the right to the benefit of the doubt. If, while operating
on tightened inspection, the cumulativernumber of lots not accepted on original tighteneg inspection
reaches five, inspection by sampling shall be discontinued until there is evidence that corrgctive action

has heen taken and has been fullyteffective.

4.3.3 Adhoc sampling

Ad Hoc sampling should’not be used because it will lead to unknown risks that may be too high.
Furthermore, there-isTo formal basis for either the acceptance or non-acceptance of the 1gt. Examples
of ad hoc samplirig include sampling of a fixed percentage of a lot or a convenience sample taken at

haphlazard times:
4.3.4 100% inspection
100 % imment, or lot

sizes a mber of items
have one or more characteristics that are marginal in appearance, performance or dimension (close to
or concentrated about a tolerance or limit of appearance or performance). Sampling inspection may be
done with more care and is less prone to the effects of human fatigue. Under these conditions, sorting
by manual or automatic methods is likely to classify some conforming items as nonconforming and vice
versa. In addition, 100 % inspection can sometimes degenerate into superficial 100 % inspection when,
in fact, sufficient money, time and staff are not available. In addition, 100 % inspection is not viable if
the inspection method necessitates destruction of the product. It has to be understood, however, that
100 % inspection may form a necessary part of the inspection process for both the consumer and the
producer, or a rejected lot must be screened to remove nonconforming product. There are situations
in which it cannot be avoided, for example, when inspecting for critical nonconformities that are so
important that every item must be examined when inspections are non-destructive. When inspection is
destructive, some risks are inevitable.
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4.3.5 Other sampling practices

Various sampling systems exist, but only those available as international standards in the ISO 2859
series will be considered in detail in this International Standard. This does not mean that the others
are not important. It is merely that the main purpose of this International Standard is to introduce the
[SO 2859 family of standards.

In many instances, consumers do not perform any regular sampling but rely on their experience and
past sampling evidence that the producer is maintaining statistical control of the production process
and is forthright in the evaluation of what is being shipped.

If, in a particula ormationisavailable of the true costs of the mistaken non-accep
of good artirles and the acceptance of bad ones, and if it is known how often lots of any given’qy
are present¢d, this may be one of the occasions when it would be better to determine a more, effi
scheme on tlhe basis of the economic information available. In such instances, it is possible [to de}
sampling plans that are more cost-effective than those in the ISO 2859 series. ISO/TR 8550-1 inc
procedures for developing such plans.

able 0S ance
ality
cient
relop

udes

4.4 Concepts of AQL and LQ

The sampling plans in the ISO 2859 series are indexed by AQL or LQ. AQL stands for acceptance qU
limit and is |defined as the worst tolerable product quality level in a lot{LQ stands for limiting qul
It is the quality level, for a lot in isolation, which, for the purpose of sampling inspection, is limiteg
low probability of acceptance.

ality
ality.
l to a

5 TheISO 2859 series

5.1 1SO2
lot-by-lot i

859-1, Sampling schemes indexed by acceptance quality limit (AQL) for
nspection

5.1.1 Genleral

[SO 2859-1 s
of lot size, i1

pecifies an acceptance sampling system for inspection by attributes. It is indexed in t
spection level and acceptance quality limit (AQL).

erms

[ts purpose
non-accepta
In fact,to b
AQL. The In
the occasiorf

5.1.2 App

is to induce the producer through the economic and psychological pressures d
nce to maintain a process average at least as good as the specified acceptance quality
e reasonably assured of lot acceptance, the process average should be much less tha
fernational Standard also provides an upper limit for the risk to the consumer of acce
al poor lots

lication

f lot
imit.
h the
bting

The samplipgZSchemes in ISO 2859-1 are intended primarily to be used for the acceptance of mass
produced items from a production line where the items are formed into a continuing series of lots for
inspection purposes. As a minimum, the series should include at least 10 lots of similar size to allow
the switching rules to have proper effect. These switching rules are an integral part of the sampling
schemes and are designed to provide:

a)

a protection to the consumer (by means of a switch to tightened inspection or discontinuation of
sampling inspection) should a deterioration in quality be detected;

b) anincentive (at the discretion of the responsible authority) to reduce inspection costs (by means of
a switch to reduced inspection) should consistently good quality be achieved.

For isolated lots, it is recommended that the user consult the sampling plans indexed by limiting quality
(LQ) given in ISO 2859-2. Sampling plans in ISO 2859-1 may also be used for the inspection of lots in
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isolation, but in this case, the user is strongly advised to consult the operating characteristic curves to
find a plan that will yield the desired protection.

Single, double, and multiple sampling plans and a wide range of AQLs are included in ISO 2859-1. These
plans were developed so that their operating characteristics closely match. That is, users of single,
double, or multiple plans would incur the same risks.

EXAMPLE1 A product has five dimensions to be checked. Dimensions 1 and 2 are in Class A with an AQL of
0,65 % and the other three dimensions are Class B with an AQL of 2,5 %. It was specified that general inspection
level III should be used for all of the dimensions. The product is produced in lots of 900 items. Table 1, in
ISO 2859-1:1999, gives code letter K for this situation. Table 2-A, also in ISO 2859-1:1999, indicates the single
sample size for normal inspection to be 125 and the acceptance numbers are 2 and 7 for AQL of 0,65 % and 2,5 %,
respgctively. For a particular lot, the results are

ne item nonconforming in dimension 1 only,

dne item nonconforming in dimensions 2 and 4,

lwo items nonconforming in dimension 3 only, and

lhree items nonconforming in dimensions 3 and 4.

Therg are two nonconforming items in Class A and five in Class B, therefore the lot is accepted.
EXANPLE 2  Another product is being supplied in lots of 4 000. The*AQL is 1,5 % nonconforming. The general
inspgction level is IIl with single sampling. Table 1 in ISO 2859-1:1999 gives code letter M, and Tablef 2-A, 2-B and
2-C i ISO 2859-1:1999 gives the following sampling plans (see Table 1 below).
Table 1 — Example of'sampling plans
Normal inspection Tightened inspection Reduced inspection
Sample size 315 315 12p
Acceptance number 10 8 6
Rejection number 13 9 7

Inspection starts with the normal .plan. Lots 10 and 12 were not accepted, requiring [a switch to
tightened inspection. Normal-inispection cannot be resumed until five successive loty have been
accepted. If five lots are not-aceepted while on tightened inspection, the sampling inspedtion will be
discgntinued. ISO 2859-1 eontains a procedure for a switching score. If this score reaches|30, reduced
insp¢ction may be usedCReduced inspection may be used until a lot is not accepted.

5.2 | ISO 2859-2,'Sampling plans indexed by limiting quality (LQ) for isolated lot
inspection

5.2.1 General

ISO 2859-1 is an acceptance cnmp]ihg system indexed hy the acceptance qn:]ify limit (AQT Itis W]de]y

used for various purposes, but it was originally designed for the inspection of a continuing series of
lots where switching rules are employed. However, there are situations where the switching rules of
[SO 2859-1 are not applicable, such as when lots are isolated. ISO 2859-2 is designed for such situations.

ISO 2859-2 provides sampling plans indexed by limiting quality (LQ). AQLs are not directly used for
entries. This is a major difference from the special procedures for limiting quality protection given in
ISO 2859-1.

The selection of sampling plans in ISO 2859-2 has been designed in accordance with the following
principles.

a) Asfaras possible, single sampling plans under normal inspection from ISO 2859-1 were used in the
construction of the tables in ISO 2859-2.

© IS0 2017 - All rights reserved
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b) The series of preferred LQs for indexing should be different from the series of preferred AQLSs, to
avoid confusion.

c¢) Whenever practical, the following five basic values associated with a single sampling plan may be
found in the same table:
1) lotsize;
2) sample size;
3) acceptance number;
4) profducer’ risk quality or AQL;
5) LQ.
5.2.2 Application
ISO 2859-2 ppecifies an acceptance sampling system for inspection by attributes, indexed by limiting
quality (LQ]J. This sampling system is used for lots in isolation, i.e. an isolated lot'from a sequence of lots
or a unique |ot, where the switching rules of ISO 2859-1 are not applicable. The.purpose of ISO 2859-2 is

to supplems

The sampliy
where the d
indexing pr

nt ISO 2859-1 by providing sampling plans that are compatiblewith ISO 2859-1.

g plans in ISO 2859-2 are indexed by a series of preferred values of limiting quality
onsumer’s risk is usually below 10 % and is almost always below 13 %. This meth
pvides a standard procedure, which is more convenient than the special procedur

limiting quality protection of ISO 2859-1.

ISO 2859-2
inspection fi
is not applid
[SO 2859-1.

[SO 2859-2
application:

a) Procedy

This proced|
isolation. TH

b) Procedy

This proced|
the consum

Procedure |

pr number of nonconformities per 100 itemszexcept where the LQ is too large. If ISO 2§
able, users should refer to the special procedures for limiting quality protection giv|

provides the following two procédures, one of which is to be chosen according t

ire A

ure may be used when, the producer and the consumer both wish to regard the lot to
atis, it is a unique dot:

ire B

ure may bensed when the producer considers that the lot is one of a continuing serie
b1 considers that the lot is received in isolation.

B sampling plans are given in Tables B.1 to B.10 of ISO 2859-2:1985. These tables

(LQ),
bd of
e for

is intended to be used for inspection for nonconforming items. It is also applicable for

59-2
en in

b the

be in

5, but

also

provide sunmpmarized information on the relationship between ISO 2859-1 and ISO 2859-2. Tablg
[SO 2859-2:1985 contains double and multiple sampling plans for isolated lots.

EXAMPLE 1

C of

A consumer wishes to purchase pre-packed sets of 10 screws to be included in the self-assembly
bookcase Kkits he plans to sell. While he prefers each set to contain exactly 10 screws, he can tolerate 1 % of the
packs with fewer screws, but he does not want to risk accepting a much higher percentage of deficient packs. He
plans to produce 5 000 kits in lots of 1 250.

The supplier agrees to use Procedure A with a limiting quality level (LQ) of 3,15 %. For lots of size 1 250, the

selected samp

ling plan will be n = 125 and Ac = 1.

The supplier offers to provide the packs needed for all 5 000 kits as a single lot. The new sampling plan is

n=200,Ac=

3.
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The single lot requires proportionately fewer items and yet the sampling plan still provides a high probability of
rejection for quality as poor as 3,15 %. It increases the probability of acceptance for a lot with a quality of 1 %
nonconforming from 0,64 to 0,86.

EXAMPLE 2  The same consumer wishes to produce the wooden components of his self-assembly bookcase
kits as plastic-faced chipboard panels. The supplier produces these panels as part of his regular production and
regards the 7 500 panels needed for each lot of 1 250 kits as single lots in the general stream of supply to similar
purchasers. Scratches on the plastic facing occur with probability 0,025 according to quality control inspections.
The consumer can tolerate some scratched panels since these can be detected and set aside during the assembly
of the bookcase Kkits. However, he decides that if 5 % of the panels were scratched, it would present assembly
problems.

The g
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ction level II1. SO 2859-2 indicates a sampling plan of n = 315 and Ac = 10 for the lots of 7 500

5.3 | ISO 2859-3, Skip-lot sampling procedures

5.3.1 General
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859-3 provides attribute skip-lot sampling procedures. These pracedures are intend
\spection effort on products submitted by suppliers who have an effective control ove]
ty and who consistently produce lots that meet requirements. The reduction in inspecfion effort is
ved by determining at random, with a specified probability,;whether a lot presented wjll be passed
put inspection. This procedure extends to the inspectiofiof’lots the principle of rand¢m selection
dy applied within ISO 2859-1 to the individuals comprising a lot.

5.3.2 Application
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Led lots. All lots in the series are expected-to be of a similar quality and there should
ve that the lots not inspected are of the same quality as those inspected.

859-3 is to be used only for characteristics inspected by attributes as designated in

Its application differs from that of.reduced inspection in ISO 2859-1. When inspecti
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pction. Itis strongly recommended that single sampling plans with an acceptance nufy
e used-in“ISO 2859-3. Skip-lot inspection may be used in the place of reduced inspq
costiéffective.

[tis e ctleristics that
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Skip-lot plans consist of inspection frequencies of one lot in two, one in three, one in four, and one in
five lots. Procedures include a rule for returning to inspection of each lot and rules for moving from one
frequency to another.

EXAMPLE A qualified manufacturer of capacitors satisfies the general requirements for skip-lot inspection.
Following the procedures in ISO 2859-3, he obtains a qualification score of 50 within 20 lots. He then qualifies for
the skip-lot inspection stage. In this case, he reaches this stage in 14 lots. This qualifies him for a frequency of one
in three lots to be inspected.

The next 11 lots inspected are accepted. The qualification score reached 50 within these 11 lots. This qualifies

him to switch to inspection of one in four lots. When a product is disqualified for skip-lot inspection, a return to
normal inspection is required.
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5.4 1SO 2859-4, Procedures for assessment of declared quality levels

5.4.1 General

The procedures in ISO 2859-4 differ in scope from the procedures in ISO 2859-1, ISO 2859-2, ISO 2859-3
and ISO 2859-5. The system of acceptance sampling procedures that are specified in 1SO 2859-1,
ISO 2859-2, I1SO 2859-3 and ISO 2859-5 are intended to be used in bilateral agreements between two
parties. These procedures are simple and pragmatic rules for releasing product after inspection of only
a limited sample of a lot or consignment. Therefore they do not make reference (either explicitly or

implicitly) to any formally declared quality level (DQL).

Procedures
sampling p
has been dd
indexed in
risks of accg
accordingly.

The procedyres in ISO 2859-4 have been developed as a response to the need for-sampling proced
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With

minor changes, the sampling plans may also be used when the quantity of interest is the number of
nonconformities.

EXAMPLE

During the audit of a sales department, it was revealed that the invoicing process was a source

of substantial financial loss. The auditors estimated that 5 % of the invoices had been processed incorrectly.
Management decided to introduce a special training program with the aim of reducing the error rate to 1 %.
After the program had been completed, management wished to assess its effectiveness.

It was decided to use ISO 2859-4 to evaluate the effectiveness of the training program by selecting a DQL of
1 %. Management also wanted a small probability of concluding the program to be successful when it is not.
Therefore, the sampling plan selected was a sample size of 125 invoices with no more than three nonconforming.
[SO 2859-4 indicated that this sampling plan would have a 3,7 % risk of contradicting a correct DQL of 1 %, and a
10 % risk of failing to contradict when the actual level is 5,27 % incorrectly processed invoices.
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