INTERNATIONAL ISO
STANDARD 18414

First edition
2006-01-15

Acceptance sampling procedures by
attributes — Accept-zero’'sampling
system based on credit-principle for
controlling outgoing:quality

Procédures d'échantillonnage par attributs pour acceptation — Systeme
d'échantillonnage de tolérance zéro-défaut basé sur le pringipe de
crédit pour le contréle de-la qualité a la sortie

——— Reference number
= — 1ISO 18414:2006(E)

© ISO 2006


https://standardsiso.com/api/?name=3232b49e51f37a54d2b0dffed822ebf7

ISO 18414:2006(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2006

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2006 — All rights reserved


https://standardsiso.com/api/?name=3232b49e51f37a54d2b0dffed822ebf7

ISO 18414:2006(E)

Contents Page
] T o o iv
1 1T o o - 1
2 NOIrmative refereNCes ...t - 2
3 Terms and definitions ........ccccccii e b 2
4 Symbols and abbreviated terms ...k e e e e 2
5 Average outgoing quality limit ............cceereeiiiiiiiiiiie e e es s s e she bl benmnmnmnmnmshumsmnmrennnnnnnnns 3
6 (0 =Y [ 38 o ] 4 Lo 1 o - PSS SRPRRN o S-S SRR PR 3
7 Treatment of Nnon-accepted IOtS ..o e s snrr e s e mneab e e e e s s s snnmn e 4
8 RST= 10 0T 1T T [ o] F= 1T P FRR 4
9 Preliminary operations..........cccocciiiiniine e e b s 4
10 £33 = TaTe =T o J o oT 2T [T - U SRR 5
11 Procedure during continuing inSpection ..........cccccce. il b 6
12 Discontinuation of iNSPeCtioN ... e e 6
Anngx A (informative) Examples of sample sizes required for credit-based accept-zero plans................. 8
L= 310 [ o7 [ =1 ] 4 )2 R 9
© SO 2006 — Al rights reserved iii


https://standardsiso.com/api/?name=3232b49e51f37a54d2b0dffed822ebf7

ISO 18414:2006(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 wark ISQO collaborates closely with the
International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by [the technical committees are circulated to the member bodies for voting.CPublication gs an
International [Standard requires approval by at least 75 % of the member bodies casting-a vote.

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

ISO 18414 Wwas prepared by Technical Committee ISO/TC 69, Applications of statistical methods,
Subcommittge SC 5, Acceptance sampling.
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Acceptance sampling procedures by attributes — Accept-zero
sampling system based on credit principle for controlling
outgoing quality

1

11

attrib
samg]
averg
the c
that the overall average quality reaching the customer or market-place will not exceed the AOQ
run.

1.2

non-g
procs
nonc
achigved by a progressive reduction in the sample size\in‘response to good quality history.

1.3

provi

a)

$cope

This International Standard specifies a system of single sampling schemes for\o6t-by-lot

Lites. All the sampling plans of the present system are of accept-zero form, i;e/'no lot is ad
le from it contains one or more nonconforming items. The schemes depend on a su

ge outgoing quality limit (AOQL), the value of which is chosen by the userj no restrictions 3
hoice of the value of the AOQL or on the sizes of successive lots in the séries. The methodo

The schemes are intended to induce a supplier, through the{economic and psychological p|
cceptance and consequent loss of accumulated credity o attempt to maintain a noncg
ss, while assuring, by means of the lowest practicable ‘sample sizes, that the long-term p
bnforming items delivered to the customer or market=place does not exceed the AOQL. Thi

The schemes are designed to be applied-{o"a series of lots from each supplier. The cr
les:

Iutomatic protection to the customerif‘a deterioration in quality is detected, by means of g
found, and 100 % inspection of

1) the first lot if it is not aceepted, or

2) any non-acceptédilot that immediately follows a non-accepted lot;

an incentive to,reduce sampling costs (by means of a progressive reduction in required s3
¢onsistentlygood quality is achieved.

This_International Standard is designed for use under the following conditions:

nspection by
cepted if the
tably-defined
re placed on
logy ensures
L in the long

ressure of lot
nformity-free
ercentage of
5 objective is

edit principle

total loss of

ccumulated credit and reversion ‘to' a relatively large sample size whenever a nonconfofming item is

mple size) if

tended to be

where the inspection procedure is to be applied to a series of lots of discrete items that are irf

identical, and which are all supplied by one producer using one production process (If there
producers or production processes, this International Standard is intended to be applied
separately.);

are different
to each one

where one or more quality characteristics of these products are taken into consideration, which must all

be classifiable as either conforming or nonconforming;

where the inspection error involved in classifying the state of a product's quality characteristic(s) is

negligible;

where inspection is non-destructive.
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This International Standard can be suitable for regulatory purposes, as control of the expected quality of items
reaching the market-place is achieved with the smallest possible sample sizes, and long-term control of the
realized, or actual quality level in the market-place is achieved with certainty, regardless of how long or short
individual suppliers' series may be. This International Standard can be used by suppliers/producers,
buyers/consumers and regulatory agencies to provide control of the expected quality of the totality of accepted
product of each type from each source.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated

references,
document (in

ISO 3534-2,

3 Terms

For the purpgses of this document, the terms and definitions given in ISO 3534-2@nd the following apply

3141

credit

K
(acceptance
sequence Wwa

3.1.2
average out
AOQ
(acceptance
product qual

NOTE In
with the confo

313
average out
AOQL

a
(acceptance
acceptance {

4 Symbd

bnly the edition cited applies. For undaied references, the latest edition of the refere
cluding any amendments) applies.

Statistics — Vocabulary and symbols — Part 2: Statistical quality control

and definitions

sampling) total number of items accepted in a sequehce of accepted lots since a lot i
s non-accepted, or since the start of inspection if all ptévious inspected lots have been acce

going quality

sampling) long-term average quality Jevel of outgoing product for a given value of incg
ty

ming items found after 100 % inspection of lots that are non-accepted when the credit, X, is zero.

going quality limit

ampling scheme.

)ls and abbreviated terms

sampling) maximum AOQ over all possible values of incoming product quality level for a givgn

nced

n the
pted

ming

this International Standard, the average outgoing quality (AOQ) is calculated over all accepted lots together

The symbolstan

AOQ

AOQL

a8
T

[OX

average outgoing quality, in percent nonconforming items

average outgoing quality limit, in percent nonconforming items

specified value of the AOQL, expressed in proportion of nonconforming items
number of nonconforming items in the sample

credit (an integer)

upper limit (if any) to the usable credit
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sample size

lot size

5 Average outgoing quality limit

When the quality of lots submitted for inspection is very good, almost all the lots are accepted and enter the
market-place unchanged. The average outgoing quality (AOQ) of items to the market-place is therefore a low
percentage nonconforming.

When the quality of lots submitted for inspection is very poor, most of the lots are non-accept

inspe
so th
averg

b AOQ of items to the market-place is again a low percentage nonconforming, albeit,ab a r
ge inspection cost per item reaching the market-place.

As qyality moves between these extremes, the AOQ increases, reaches a limit, and-thereafter de

uppe
(AOC
of the

For 4
chan
and t

CAU

[ limit to the average outgoing percentage nonconforming is called the average outgoing
L). No sampling scheme obtained by use of this standard has an expected/(or long-term) A
specified AOQL.

n isolated lot or a short series of lots, there is a chance of thelactual AOQ exceeding the
Ce depends on the length of the series, the lot sizes (which aré.not necessarily constant) wit

FION — It follows that plans from this International Standard are unsuitable for guar

upper limit to the realized (as against expected) process fraction nonconforming for iso

shor

As s
appli

series of lots.

bmple sizes by their nature are constrained~to be integers, the sampling schemes resul
cation of this International Standard tendite be slightly on the conservative side, resulting

slighfly smaller than that specified.

The average outgoing quality after a long sequence of lot submissions only approaches the AO

most
AOQ

NOTH
Henc
the A

6

to tend to be generally somiewhat better than the specified AOQL.

The sampling pro¢edure results only in the lot being unchanged or in the removal of its noncon
b, if the submitted lot.quality is consistently much better than the AOQL, then the AOQ will also be md
DQL.

Credit principle

e
cted. In this case, most of the items are subjected to inspection and only the conforming itelﬁ

he quality levels in these lots, and tends to zero as the numbeér of lots in the series increased.

and 100 %
s accepted,
blatively high

creases. The
quality limit
DQ in excess

AOQL. This
nin the series,

anteeing an
ated lots or

ing from the
in an AOQL

QL under the

adverse sequence of lot qualities. In practice, this is unlikely to occur, providing another r¢ason for the

forming items.
ch better than

The

Inifying concept behind the sampling schemes in this International Standard is the credit

assumed that a supplier submits for inspection a continuing sequence of lots of items. Each lot

rinciple. It is
ay be of any

size.

NOTE

For short series of lots or for an isolated lot, the AOQL protection is still valid, in the sense that the expected

outgoing quality will still be no worse than the AOQL. However, the realized average outgoing quality may well be worse
than the AOQL, although the chance of this happening decreases as the series gets longer. Moreover, the supplier does
not benefit to the same extent from an accumulation of credit and the resulting reduction in inspection costs.

At the start of inspection, the credit is set to zero. The appropriate sample size for each lot is determined from
a formula involving the AOQL, the lot size and the credit. A random sample of this size is selected and
inspected. If the first lot fails to meet the acceptance criterion, the credit remains at zero. Otherwise, the credit
is increased by the lot size. The process is repeated with successive lots, with credit increasing by the size of
accepted lots until a lot is non-accepted, at which point the credit is reset to zero and a new sequence is
started.

© I1SO 2006 — All rights reserved
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By this means, a supplier who submits lots of consistently high quality is rewarded by smaller sample sizes
and therefore lower inspection costs, while the required AOQL is still guaranteed.

Where items are supplied by a number of suppliers, this International Standard shall be applied to the lots
from each supplier separately. Suppliers shall therefore have their own individual credit records.

7 Treatment of non-accepted lots

If a supplier continually submits lots with quality worse than the specified AOQL, then eventually such a lot will
be submitted from which a sample is selected that satisfies the acceptance criterion. If the previous non-
accepted lotf are all scrapped without any further inspection, then this Tot will be the first lot to enidr the

market-placeg
required leveg

This problem
non-accepte
the market-p
Moreover, th

100 % inspe
the supplier
possibility of
sizes as com

On the other
100 % inspe
market.

NOTE TH
compromised.

and the required AOQL is at once exceeded. Clearly, such a procedure does not provid
| of consumer protection.

is overcome in this International Standard by requiring that a lot shall be 100 % inspected
I when the credit is zero, and that all conforming items found in the lot shallche¢ allowed to
ace. This feature enables schemes to be devised that provide the required consumer prote
s protection is provided by means of remarkably small sample sizes (see.Annex A).

Ction may be relatively expensive if the items are of low value and the-lot is large. For such i

e the

f it is
enter
ction.

ems,

s advised to first submit reasonably small lots when the creditdis zero, in order to eliminafe the

having to subject large lots to 100 % inspection. However, spiall lots have relatively large s3
pared to large lots.

hand, items may be quite valuable. In that case, the supplier may prefer non-accepted lots
cted when the credit exceeds zero, so that all the cofforming items in the lot can be placed

e supplier may demand this course of actiony as the AOQL consumer protection is not th

mple

to be
n the

ereby

8 Sampljng plans
For a given yalue a of the required AOQL ) the sampling plan for the next lot is automatically determined|by «,
by the size, |V, of the lot and by the'current value, K, of the credit. No tables are needed, the appropriate

sample size,

n, being determined from a simple inequality. The required sampling plan is then a sam

ble of

size n with lof acceptance criterion.

accept iffd = 0;

do not agcept otherwise,

where d is the almber of nonconforming items in the sample.

9 Preliminary operations
The credit, K, shall initially be set to zero.

At the outset, the treatment of a lot that is non-accepted when the credit exceeds zero shall be agreed
between the supplier and the consumer. The lot shall either be returned without further sampling, in which
case the supplier and consumer shall also agree on the disposition of conforming and nonconforming items
found in the sample; or it shall be 100 % inspected, in which case the supplier and consumer shall agree on
the disposition of any conforming or nonconforming items found in the lot.

© I1SO 2006 — All rights reserved
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At the discretion of the responsible authority, an upper limit X,,,, may be imposed on the usable credit. This

has the effect of limiting the extent to which a long history of excellent quality can hide a temporary deterioration in quality.

NOTE 2

10 Standard procedure

The overall long-term AOQL is guaranteed without the need to impose an upper limit on the usable credit.

All attributes sampling plans in this International Standard consist of a sample size together with an
acceptance number of zero. The procedures shall be carried out as follows.

a) [forthespecified-vatue of the AGQL @), for theaccumutatedcredit &andfor thetot size W, the sample

gize shall be determined as
N
n=————, rounded up to a whole number. (1)
(K+ N)a+1
b) A random sample of size n shall be selected from the lot, and the quality-eharacteristics on|each item in
the sample shall be inspected. If none of the items in the sample are-outside specificatipn, the lot is
accepted and the credit is increased by N; otherwise, the lot is non-accepted.
c) In the case of lot non-acceptance:
1) If the current credit is zero, the lot shall be subjected.to 100 % inspection and all confprming items
accepted. Furthermore, the credit remains at zero.
2) If the current credit is not zero, then it is by*agreement between the supplier and the consumer
whether the lot is 100 % inspected, scrapped or returned to the supplier. The credit is [then reset to
zero. The disposition of conforming itemsfound in sampling or 100 % inspection shgll be agreed
between the supplier and the consumer.
d) Hor subsequent lots of similar items from the same supplier, the procedure shall be repeated from a).
NOTH 1 In certain circumstances, it may be considered undesirable to allow excellent quality from[ more than a
specified number of consecutive months, or from more than a specified number of consecutive lots, tq influence the
sample size from the current lot. Such influence can be eliminated by imposing an upper limit K,,,,, on the usable credit,
wherg the value of K, ,.is chosen to be the typical total number of items produced by that supplier during x[months or in y
lots. Bquation (1) then becomes
N
= — ,rounded up to a whole number.

[MiN(K, Kimg) N ]a +1
wherg min(K, Kpg) is the smaller of K and Ky 4.
NOTH 2~ “Imposing an upper limit on the usable credit tends to result in larger minimum sample sizes fof any given lot
size. [This’ is a more stringent requirement that effectively results in a reduction of the AOQL, but the|extent of this

reduction is difficult to assess in general.

NOTE 3

Imposing an upper limit on the usable credit is therefore not part of the standard procedure, because the

properties of the resulting method are not so well understood. However, the use of such a limit on the credit can be
tolerated if it is appreciated that the nominal AOQL is reduced by an unknown amount.

A flow chart of the standard procedure is given in Figure 1.
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EXAMPLE

Suppose that the AOQL is 1,5 % and the first lot submitted in a sequence is of size N=201. Tes

non-destructive. The credit K is zero, so the appropriate sample size » is found from Equation (1) to be

N

201 201

i.e.

(K+N)a+1 (0+201)x0,015+1 3,015+ 1

=50,06 rounded up,

n=51.

ting is

Fifty-one items are selected at random from the lot and inspected. None are found to be nonconforming, so the credit is
increased to K = 201.

Suppose that the second lot in the sequence is of size N = 192, From Equation (1) it is seen that the second sample size is
n= ol = 192 = 192 = 27,84 rounded up,
(K+N)a+1 (201+192)x0,015+1 5,895+1
ie. n ¥ 28.
Accordingly, § random sample of 28 items is selected from the second lot and inspected. @ne nonconforming ifem is

found in the s
was greater f{
guaranteeing
all conforming
supplier with
second lot, an

If the sample f{
to K=201+1

bmple. The lot is therefore considered to be non-acceptable, and the credit K is-reset to zero. As the
han zero when the sample size for this lot was determined, it is not¢necessary for the purpg
he AOQL to subject the lot to 100 % inspection. By prior agreement betwegen'the supplier and the con

items found in the sample are accepted by the consumer, the remaining items being returned
bny nonconforming items found in the sample identified. Thus, the\consumer accepts 27 items fro|
H returns the other 165 to the supplier with the nonconforming item identified.

rom the second lot had yielded no nonconforming items, then the credit would have increased from K
D2 = 393.

11 Procedure during continuing inspection

Schemes co
[see Clause

hforming to this International Standard.can only operate effectively if the automatic switching
10 a), b) and c)] are obeyed and the\credit is correctly updated. Comprehensive records sh

kept to ensure that these requirements are being’met.

NOTE TH
information. H
Clause 10.

12 Discor

Acceptance
quality is cd
requires this

e keeping and monitoring of records is a subsidiary activity that can provide the supplier with
bwever, the ultimate decision on the acceptability of an individual lot is governed by the procedures gi

itinuation of inspection

sampling“standards for lot-by-lot inspection generally provide for discontinuation of inspec
nsistently’ poor (see, for example, ISO 2859-1). This International Standard neither ha

lots are frequ

credit
se of
sumer,
o the
m the

=201

rules
Bl be

useful
ven in

ion if
5 nor

b

provision, because the long-term AOQL is guaranteed without it. With consistently poor gdality,
ently non-accepted at credit zero, requiring 100 % inspection during which conforming itenis are

accepted. The costs of this high level of inspection tend to provide a sufficient incentive to the supplier to

improve qual

ity.
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( Start )

Set credit K
to zero

Determine next
lot size N

Determine sample
size n from
Equation (1)

Y

K«K+N Select random sample of size n

and determine the number d
of nonconforming items

Yes

Accept the lot

No Optionally scrap lot, or
return it to the supplier, or
perform 100 % inspection

Y

Yes

Perform 100 % inspection
accepting all conforming
items found

Figure 1 — Flow chart showing the standard acceptance procedure
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