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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee has
been established has the right to be represented on that committee. International organizations, governmental
and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
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Foreword

IDF (the International Dairy Federation) is a worldwide federation of the dairy sector with a National
Committee in every member country. Every National Committee has the right to be represented on the IDF
Standing Committees carrying out the technical work. IDF collaborates with ISO and AOAC International in
the development of standard methods of analysis and sampling for milk and milk products.

Draft [nternationa y anding commitiees are circulated to the
National Committees for voting. Publication as an International Standard requires approval by.at{least 50 % of
the National Committees casting a vote.

ISO 5p38|IDF 113 was prepared by Technical Committee 1ISO/TC 34, Food prodkicts; Subcommittee SC 5,
Milk and milk products, and the International Dairy Federation (IDF), in collaboration-with AOAC]| International.
It is bg¢ing published jointly by ISO and IDF and separately by AOAC International,

All wark was carried out by the Joint ISO/IDF/AOAC Group of Experts, Sélection of samples (E26), under the
aegis [of its chairman, Mr D.C. Bettes (GB).

This gdition of ISO 5538/ IDF 113 cancels and replaces IDF 113A:1990. Only editorial chang¢s have been
made
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Introduction

The sampling theory used in this International Standard is based on classifying a unit as “good” or “defective”.
A “good” unit is one which meets the requirements of a specification, while a “defective” unit is one which does
not. It is essential that the sample be taken at random. If it is not, the sampling plans will not give the stated
protection. See Annex A.

Vi © ISO and IDF 2004 — All rights reserved
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This International Standard specifies sampling plans for the inspection by attributes-of
cts. It is intended to be used to choose a sample size for any situation where it_is requirg
nformity to a specification of a lot of a dairy product by examination of a representative san
This International Standard is applicable to the sampling of all milk products’submitted in
pctive of whether the lots are from the same production. The acceptanee or otherwise d
for the parties to a contract and is outside the scope of this International’Standard.

This International Standard is intended to be used in all cases where attribute sampl
bd for a dairy product, except that if specific compositional stahdards, specifications or cor
nt sampling schemes, those schemes are to be used.

This International Standard is not applicable to sampling for microbiological defects, unl
1 by the interested parties.

Methods of sampling for milk and milk productséare given in ISO 707.

ormative references

bllowing referenced documents” are indispensable for the application of this docume
hces, only the edition citedvapplies. For undated references, the latest edition of th
B59-1:1999, Sampling procedures for inspection by attributes — Part 1: Sampling schemd
fance quality limit-(AQL) for lot-by-lot inspection
b34-1, Statistics— Vocabulary and symbols — Part 1: Probability and general statistical te,

b34-2, Statistics — Vocabulary and symbols — Part 2: Applied statistics

3 T

erms and definitions
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For the purposes of this document, the terms and definitions given in 1SO 3534-1, ISO 3534-2 and the
following apply.

31

acceptance quality limit

AQL

quality level that is the worst tolerable process average when a continuing series of lots is submitted for

accep

tance sampling

[ISO 2859-1:1999, definition 3.1.29]
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4 Sampling plans

ISO 2859-1 describes plans for use in all situations, and gives an account of the theoretical background to the
sampling tables. The plans are indexed by batch or lot size and acceptance quality limit (AQL).

5 Selection of sampling plan

5.1

5.1.1 Gene

Classification of defects

al

Before select
minor defects]
or document

5.1.2 Critical defect

This is a defe
critical defect
metals and pe

In this case,
acceptable rig
more than thg

5.1.3 Major

This is a defe
for sale to th
processing. E

a) composit
b) contamin
c)

d) visible cq

Sampling plaps for major, defects shall be selected from the Tables using an AQL of not more than 6,5 %.

5.1.4 Minor

integrity of packaging, and

on of a sampling plan, the contract or specification shall clearly define all critical~maijq
in such a way that they are unambiguously understood by all users of the contract| specif
containing or referring to the sampling plan.

ct that would make the product unacceptable. For the purposes of: this” International Sta
5 relate to the presence of toxic contaminants at a critically high level. Examples include
sticide residues.

he method to be adopted shall be that described in Annex B. It is necessary to decide

k of not detecting a certain percentage of defectives, where a defective is a unit which co
critical level of the contaminant. It is impossible to guarantee freedom from contamination

defect
ct that is likely to make the product unfit for use; i.e. in the case of milk and milk productg
e consumer. A major defect would result*in the product spoiling or becoming unfit for s
xamples include

on defect, where this would affect. keeping quality,

ation with inhibitory substanees,

ntamination with dirt.

defect

r and
ication

hdard,
heavy

on an
ntains

, unfit
ale or

This is a failu

re 10 comply with a specification, but which does not make the unit unfit Tor use and Ssa

cause it to spoil. Examples include

a)
and

b)

small abnormalities in appearance.

e, nor

a unit, the chemical composition or net content of which falls outside, but close to, a specification limit,

Sampling plans for minor defects shall be selected from Tables 1 to 24 using an AQL of not more than 10 %.

© ISO and IDF 2004 — All rights reserved


https://standardsiso.com/api/?name=0740daece427414889608301546b1be0

5.2

5.21

ISO 5538:2004(E)

IDF

Choice of inspection level and AQL

113:2004(E)

The sampling plan shall be selected from Tables 1 to 24, using the lot size and the agreed AQL.

In these Tables, n is the sample size, Ac is the acceptance number, and Re is the rejection number.

EXAMPLE

For a sample size of n =13, Ac=0 and Re =1, this means that if a sample of 13 un

defectives, the lot shall be accepted; if the sample contains 1 defective, the lot shall be rejected.

its contains no

Tables 1 to 20 are derived from ISO 2859-1 and refer to Inspection Levels |, S-4, S-3, S-2 and S-1. Inspection

Level

| is preferred.

Using
assoc

5.2.2
neces
there
illustrg
Table

Each

th

any of the S plans will result in increased risks, and they shall not be used without first chq
ated risk is acceptable. Details of these risks are given in 5.2.2.

Inspection Levels S-4, S-3, S-2 and S-1 may be used where relatively stall sam
sary and large sample risks may or must be tolerated. As a consequence ofusing these
is an increased probability of making a wrong decision. First, the consumer’s risk incrq
ted in Tables 21 to 24. Table 21 refers to plans with an AQL of 2,5 %/ Table 22 to an A
23 to an AQL of 6,5 % and Table 24 to an AQL of 10 %.

lable contains

e sample size (n) and the appropriate lot size at the separatedinspection levels,

cking that the

ple sizes are
special levels,
ases. This is
\QL of 4,0 %,

— maximum number of defective units permitted in the sample, i.e. the acceptance number (Ag¢),
— njinimum number of defective units required in the.sample to reject the lot, i.e. the rejection|number (Re),
apd

—

H
If the

For e
inspeq

At the
150.

The fa
lot be

Inspe
and p

e limiting quality (LQ).
sample size is small, the LQ is high; if.the sample size increases, the LQ is reduced at the

ample, in Table 6, the inspection plan in which the sample size is 5 and LQ =45 % app
tion levels but only at S-1_level can all lot sizes be inspected.

S-4 and | Inspection_Leyéls, the sample size of 5 may only be taken when the lot size do
ct that the consumer's risk (and at the same time the LQ) becomes smaller as the size of
comes greater, is justified on economic grounds.

ttion plans in which the LQ is several times greater than the AQL are unsuitable for both

rodGcer. If a lot of 35 000 units is considered, Inspection Level | would require a sampl
an’LQ of 11 % (i.e. 95 % of lots containing 11 % of defects would be rejected). S-1 wi

giving

same AQL.

ears in all the

s not exceed

the inspected

the consumer
b size of 125,
buld require a

sample size of 5, giving an LQ of 45 %. An LQ of 45 % is so much greater than the AQL of 2,5 % that the
concept of AQL has become meaningless. Furthermore, the sample of 5 would wrongly reject more than 10 %
of lots containing 2,5 % of defects.

Increasing the sample size increases both the protection to the consumer, and the discrimination of the
sampling plan; this increased discrimination is one of the major reasons for relating sample size to lot size.
Users of this International Standard will find full operating characteristics for each plan in ISO 2859-1; these
relate the probability of acceptance to percent defective in the lot.
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6 Records
Successful operation of this type of sampling plan requires the maintenance of comprehensive records of the

results of inspection, and the plan in use. Interchange of information between both parties is useful, and it is
recommended that each party make such information available to the other as required.

7 Selection of units

The sampling theory used for the plans in ISO 2859-1 and thus in this International Standard assumes that
sampling is at random, which means that each unit in the lot should have the same probability of appearing in

the Sample. Fvet Y effort—shat—be—made—to—obtainr—a—random—san ||J:c. Whenevet puaa;b:c, a—formal
randomization) procedure, as described in Annex C, should be used. If this is not done, the risks assdciated
with the plang cannot be assumed to be those expected. Formal randomization is not difficult, although|it can
be tedious anf time-consuming.

For Tables 1 fto 20, when using reduced inspection, if the acceptance number is exceeded but the rejection
number is nof reached, the consignment should be accepted but inspection should revert to normal inspection.
Table 1 — Inspection Level | — AQL = 2,5 %

. Normal inspection Tightened inspection Reduced inspection
Lot size
n Ac Re n Ac Re n Ac Re
Up to 150 5 0 1 8 0 1 2 0 1
151 to 500 20 1 2 32 1 2 8 0 2
501 to 1 200 32 2 3 32 1 2 13 1 3
201 to 3 200 50 3 4 50 2 3 20 1 4
3201 to 10 000 80 5 6 80 3 4 32 2 5
10 001 to 35 000 125 7 8 125 5 6 50 3 6
35|001 to 150 000 200 10 11 200 8 9 80 5 8
150 001 to 500 000 315 14 15 315 12 13 125 7 10
Dver 500 000 500 21 22 500 18 19 200 10 13
Table 2 — Inspection Level | — AQL = 4,0 %
. Normal inspection Tightened inspection Reduced inspection
Lot size
n Ac Re n Ac Re n Ac Re
Up to 90 3 0 1 5 0 1 2 0 1
91 to 280 13 1 2 20 1 2 5 0 2
281 to 500 20 2 3 20 1 2 8 1 3
501 to 1 200 32 3 4 32 2 3 13 1 4
1201 to 3 200 50 5 6 50 3 4 20 2 5
3201 to 10 000 80 7 8 80 5 6 32 3 6
10 001 to 35 000 125 10 11 125 8 9 50 5 8
35001 to 150 000 200 14 15 200 12 13 80 7 10
Over 150 000 315 21 22 315 18 19 125 10 13

4 © ISO and IDF 2004 — All rights reserved
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Table 3 — Inspection Level | — AQL = 6,5 %

Lot size Normal inspection Tightened inspection Reduced inspection
n Ac Re n Ac Re n Ac Re
Up to 25 2 0 1 3 0 1 2 0 1
26 to 150 8 1 2 13 1 2 3 0 2
151 to 280 13 2 3 13 1 2 5 1 3
281 to 500 20 3 4 20 2 3 8 1 4
501 to 1 200 32 5 6 32 3 4 13 2 5
1201 to 3200 50 7 8 50 5 6 20 3 6
3201 to 10 000 80 10 11 80 8 9 32 5 8
10 001 to 35 000 125 14 15 125 12 13 50 7 10
Over 35 000 200 21 22 200 18 19 80 10 13
Table 4 — Inspection Level | — AQL.=10 %
Lot size Normal inspection Tightened/inspection Reduced ingpection
n Ac Re n Ac Re n Ac Re
Up to 90 5 1 2 8 1 2 2 0 2
91 to 150 8 2 3 8 1 2 3 1 3
151 to 280 13 3 4 13 2 3 5 1 4
281 to 500 20 5 6 20 3 4 8 2 5
501 to 1 200 32 7 8 32 5 6 13 3 6
1201 to 3200 5Q 10 11 50 8 9 20 5 8
3201 to 10 000 80 14 15 80 12 13 32 7 10
Over 10 000 125 21 22 125 18 19 50 10 13
Table 5 — Inspection Level S-4 — AQL =2,5 %
D size Normal inspection Tightened inspection Reduced ingpection
n Ac Re n Ac Re n Ac Re
Up to 150 5 0 1 8 0 1 2 0 1
T5T 1o 1 200 20 T Z 32 T Z 8 ) 2
1201 to 10 000 32 2 3 32 1 2 13 1 3
10 001 to 35 000 50 3 4 50 2 3 20 1 4
35 001 to 500 000 80 5 6 80 3 4 32 2 5
Over 500 000 125 7 8 125 5 5 50 3 6

© 1SO and IDF 2004 — All rights reserved 5
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Table 6 — Inspection Level S-4 — AQL = 4,0 %

Lot size Normal inspection Tightened inspection Reduced inspection

n Ac Re n Ac Re n Ac Re
Up to 90 3 0 1 5 0 1 2 0 1
91 to 500 13 1 2 20 1 2 5 0 2
501 to 1 200 20 2 3 20 1 2 8 1 3
1201 to 10 000 32 3 4 32 2 3 13 1 4
10 001 to 35 000 50 5 6 50 3 4 20 2 5
35/001 to 500 000 80 7 8 80 5 6 32 3 6
Dver 500 000 125 10 11 125 8 9 50 5 8

Table 7 — Inspection Level S-4 — AQL =6,5 %

Lot size Normal inspection Tightened inspection Reduced inspection

n Ac Re n Ac Re n Ac Re
Up to 25 2 0 1 3 0 1 2 1
26 to 150 8 1 2 13 1 2 3 2
151 to 500 13 2 3 13 1 2 5 1 3
501 to 1 200 20 3 4 20 2 3 8 1 4
11201 to 10 000 32 5 6 32 3 4 13 2 5
10 001 to 35 000 50 7 8 50 5 6 20 3 6
35001 to 500 000 80 10 +1 80 8 9 32 5 8
Dver 500 000 125 14 15 125 12 13 50 7 10

Table8 — Inspection Level S-4 — AQL =10 %

Lot size Normal inspection Tightened inspection Reduced inspection

n Ac Re n Ac Re n Ac Re
Up to 90 1 2 1 2 2 0 2
91 to 150 2 3 1 2 3 1 3
1510 500 13 3 4 13 2 3 5 1 4
oUT 1o 1T 200 20 5] ¢} 20 3 4 S Z 5]
1201 to 10 000 32 7 8 32 5 6 13 3 6
10 001 to 35 000 50 10 11 50 8 9 20 5 8
35001 to 500 000 80 14 15 80 12 13 32 7 10
Over 500 000 125 21 22 125 18 19 50 10 13

6 © ISO and IDF 2004 — All rights reserved
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Normal inspection

Tightened inspection

Reduced inspection

Lot size
n Ac Re n Ac Re n Ac Re
Up to 500 5 0 1 8 0 1 2 0 1
501 to 35 000 20 1 2 32 1 2 8 0 2
35 001 to 500 000 32 2 3 32 1 2 13 1 3
Over 500 000 50 3 4 50 2 3 20 1 4

Table 10 — Inspection Level S-3 — AQL =4,0 %

Normal inspection

Tightened inspection

Reduced ingpection

Lot size
n Ac Re n Ac Re n Ac Re
Up to 150 3 0 1 5 0 1 2 0 1
151 to 3 200 13 1 2 20 1 2 5 0 2
3201 to 35 000 20 2 3 20 1 2 8 1 3
35 001 to 500 000 32 3 4 32 2 3 13 1 4
Over 500 000 50 5 6 50 3 4 20 2 5

Table 11 — Inspection‘Level S-3 — AQL = 6,5 %

Normal inspection

Tightened inspection

Reduced ingpection

Lot size

n Ac Re n Ac Re n Ac Re

Up to 50 2 0 1 3 0 1 2 0 1

51 to 500 8 1 2 13 1 2 3 0 2

501 to 3 200 13 2 3 13 1 2 5 1 3
3201 to 35 000 20 3 4 20 2 3 8 1 4
35 001 to 500600 32 5 6 32 3 4 13 2 5
Over 500000 50 7 8 50 5 6 20 3 6

Table 12 — Inspection Level S-3 — AQL =10 %

Normal inspection

Tightened inspection

Reduced inspection

Lot size
n Ac Re n Ac Re n Ac Re
Up to 150 5 1 2 8 1 2 2 0 2
151 to 500 8 2 3 8 1 2 3 1 3
501 to 3 200 13 3 4 13 2 3 5 1 4
3201 to 35 000 20 5 6 20 3 4 8 2 5
35 001 to 500 000 32 7 8 32 5 6 13 3 6
Over 500 000 50 10 11 50 8 9 20 5 8

© 1SO and IDF 2004 — All rights reserved
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Table 13 — Inspection Level S-2 — AQL =2,5 %

Normal inspection Tightened inspection Reduced inspection
Lot size
n Ac Re n Ac Re n Ac Re
Up to 35 000 5 0 1 8 0 1 2 0 1
Over 35 000 20 1 2 32 1 2 8 0 2
Table 14 — Inspection Level S-2 — AQL =4,0 %
Normal inspection Tightened inspection Reduced inspection
Lot size
n Ac Re n Ac Re n Ac Re
Up to 1 200 3 0 1 5 0 1 2 1
Over 1 200 13 1 2 20 1 2 5 2
Table 15 — Inspection Level S-2 — AQL =6,5%
Normal inspection Tightened inspection Reduced inspection
Lot size
n Ac Re n Ac Re n Ac Re
Up to 150 2 0 1 3 0 1 2 0 1
51 to 35 000 8 1 2 13 1 2 3 0 2
Over 35 000 13 2 3 13 1 2 5 1 3
Table 16 — Inspection Level S-2 — AQL =10 %
Normal inspection Tightened inspection Reduced inspection
Lot size
n Ac Re n Ac Re n Ac Re
Up to 1 200 5 1 1 8 1 2 0
11201 to 35 000 8 2 3 8 1 3 1
Over 35 000 13 32 4 13 2 3 5 1
Table 17 — Inspection Level S-1 — AQL =2,5 %
Normal inspection Tightened inspection Reduced inspection
Lot size
n Ac Re n Ac Re n Ac Re
All lot sizes 5 0 1 8 0 1 2 0 1

© ISO and IDF 2004 — All rights reserved
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Normal inspection

Tightened inspection

Reduced inspection

Lot size
n Ac Re n Ac Re n Ac Re
Up to 35 000 3 0 1 5 0 1 2 0 1
Over 35 000 13 1 2 20 1 2 5 0 2
Table 19 — Inspection Level S-1 = AQL = 6,5 %
Lot size Normal inspection Tightened inspection Reduced indpection
n Ac Re n Ac Re n AC Re
Up to 500 2 0 1 0 1 2 0 1
Over 500 1 2 13 1 2 0 2
Table 20 — Inspection Level S-1 — AQL =10 %
Lot size Normal inspection Tightenhed’inspection Reduced ingpection
n Ac Re n Ac Re n Ac Re
Up to 35 000 5 1 2 8 1 2 2 0 2
Over 35 000 8 2 3 8 2 3 1 3
Table 21 — Single-sampling plans at AQL =2,5 %
n [|Ac | Re |LQ? Lot size (units) for inspection levels shown
(%) S-1 S-2 S-3 S-4 I
5 0 1 45 All lot sizes Up to 35 000 Up to 500 Up to 150 Up to 150
20 (|1 2 |22 Over 35 000 501 to 35 000 151 to 1 200 151 to 500
32 (|2 3 ]18 35001 to 500 000 | 1201 to 10 000 501 to 1 200
50 (|3 | 4 | 15 Over 500 000 10 001 to 35 000 1201 to 3200
80 [|5 6 | 13 35001 to 500 000| 3 2P1to 10 000
1251 7 8 \\A1 Over 500 000 10 001 to 35 000
200 (|10 4 ¥1'| 8,5 35 0p1 to 150 000
315|140 15 [ 7,0 150 (01 to 500 000
500| 21 | 22 | 6,1 Over 500 000

a

Limiting quality (see 5.2.2).

© 1SO and IDF 2004 — All rights reserved
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Table 22 — Single sampling plans at AQL = 4,0 %

n | Ac | Re |LQ? Lot size (units) for inspection levels shown
(%) S-1 S-2 S-3 S-4 1
3 0 1 63 Up to 35 000 Up to 1 200 Up to 150 Up to 90 Up to 90
13 | 1 2 | 32 Over 35 000 Over 1 200 151 to 3 200 91 to 500 91 to 280
20| 2 3 | 28 3 201 to 35 000 501 to 1 200 281 to 500
32 | 3 4 | 23 35 001 to 500 000 | 1201 to 10 000 501 to 1 200
50| 5 | 6 |20 Over 500 000 10 001 to 35000 | 1201 to 3200
go| 7 | s8_lu4s 35 001 t0 5000001 3201 ta1Q 000
125|110 [ 11 | 14 Over 500 000 10 001t0-3p 000
200 14 [ 19 | 11 35 001-to 190 000
315( 21 | 23 | 9,6 Over 150 P00
a Limiting qyality (see 5.2.2).
Table 23 — Single sampling plans at AQL = 6,5 %
n | Ac [ Rg |LQ? Lot size (units) for inspection levels shown
(%) S-1 S-2 S-3 S-4 1
2 0 1 78 Up to 500 Up to 150 Up to 50 Up to 25 Up to 2p
8 1 2| | 47 Over 500 151 to 35 000 51 t6:500 26 to 150 26 to 1490
13| 2 3| | 41 Over 35 000 5010 3 200 151 to 500 151 to 280
20| 4 | 5| | 34 3-201 to 35 000 501 to 1 200 281 to 5p0
32 | 5 6[ | 30 35 001 to 500 000 | 1201 to 10 000 501 to 1 200
50 | 7 8| | 25 Over 500 000 10 001 to 35 000 1201 to 3{200
80 | 10 [ 11 | 20 35001 to 500 000 | 3201 to 1 000
1251 14 [ 194 | 18 Over 500 000 10 001 to 3p 000
200 21 | 23 | 15 Over 35 (00
a Limiting qyality (see 5.2.2).
Table 24 — Single sampling plans at AQL =10 %
n | Ac [ Rg |LQ? Lot size (units) for inspection levels shown
%) S-1 S-2 S-3 S-4 1
5 | 1 2l <66 Lp to 35 000 Lp to 1200 Up to 150 Up ta 90 Up to 9D
8 12| 3|60 Over 35 000 1201 to 35 000 151 to 500 91 to 150 916 to 150
13| 3 4 | 50 Over 35 000 501 to 3 200 151 to 500 151 0 280
20| 5 | 6 | 46 3201 to 35 000 501 to 1 200 281 oo 500
32 | 7 8 | 37 35 001 to 500 000 | 1201 to 10 000 501 01200
50 | 10 | 11 | 32 Over 500 000 10 001 to 35 000 1201 0 3200
80 | 14 | 15 | 26 35 001 to 500 000 | 3201 0 10 000
1251 21 | 22 | 24 Over 500 000 Over 10 000
a Limiting quality (see 5.2.2).
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Annex A
(normative)

Statistical theory

A.1  The sampling plans included in ISO 2859-1, from which these plans are drawn, are based on either
Poisson or binomial distribution theory.

Binonfiatdistributiomis—usedfor the—snmatter sizes;amd—Poissom distributionmforthose—schemes where this
distribution is an adequate approximation to the binomial. ISO 2859-1 gives more details.

A.2 |Itis only necessary to satisfy two requirements in order to use the sampling theory. Firstly| an individual
unit can only be “good” or “defective” as defined in the Introduction. Secondly, the, sample mugt be drawn at
random as defined in ISO 2859-1:1999, Clause 8. It is not necessary to makeany assumptions about the
distribjution of defectives within the lot.
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Annex B
(normative)

Critical defects

Critical defects form a special category. It is impossible to choose any value of percent defective for these
defects and say: “This percentage of defectives is tolerable.”
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be inspected usin
ction, but it should be noted that it is not the traditional 100 % sorting. Here there is ho a

und, this does not merely mean that it is put into a different box and the inspection contin
whole lot is rejected (although rejection does not necessarily mean scrapping).

sible, it should also mean that production is stopped while a thoroughZinvestigation takes
liscover how the defect arose and to devise methods to prevent another occurrence. The 1
jure is to try to prevent the production of critical defectives and to avoid giving the manufa
that, since the inspector will sort them out for him, it will not.mhatter too much if he pro
he best inspector may occasionally fail to notice a defecty)se’ it is only by preventing
M being made that it can be ensured that none will get through to the customer.

thought that any particular critical defect does not warrant this procedure, then s
should be given to having it reclassified as a majordefect. Critical defects really must be
nt of effort is too great.

he definition of a critical defect (see 5.1.2).this classification should be used for a defect

e hazardous or unsafe conditions for individuals using, maintaining, or depending upd

“is likely to” is important. There is sometimes a tendency to replace these words by
hence to classify everythingsas-critical, since it is always possible to make up a story in
hppening at the beginning.leads to catastrophe at the end.

ch is adopted, the main result is to devalue the critical classification, and the genuine
ot be treated as severely as they should be.

assification isalso available for a defect that is likely to prevent performance of the pr.
major end.jtem. Again, the italicized words are important if the critical classification is nof

ly-possible inspection for critical defects is destructive, the search for ways of preventing

g a sample size equal to the lot size and an acceptance number of zerg.
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critical

actical
to be
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ng-made at all is even more important. In this case, we cannot have a sample which is 10

% of

the lot, and it is necessary to decide what sample should be taken for inspection for critical defects. This can
be done using a simple formula connecting the percent defective for which, if it were present, we would wish
to be almost certain of finding at least one defective in the sample, the sample size, and the risk we are
prepared to take of failing to find a defective.

The formula is

12
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where
n is the sample size;
F is afactor depending upon the risk;
D is the percent defective it is wished to detect if present.

The factor F depends upon the risk of failing to find a defective in the sample, as follows:

Risk Factor?
1in 10 230,26
1in 100 460,52
1in 1000 690,78
1in 10 000 921,04
1in 100 000 1151,30
1in 1 000 000 1 381,56
@ The factor of other values of the risk, if required, can be~Galculated as
230,26 Ig(1j .
risk

As fodind from this formula, the sample size will often not betas whole number. It is best to round up to the
next Higher whole number, rather than round to the nearest. whole number.

The apceptance number is, of course, always zero in this context.
This fprmula is accurate only for small values, of)percent defective, say, not greater than 10, but this is not
disadyantageous since it is never needed t@_consider high values of percent defective for dritical defects
anywagy.

If the formula were used for, say, 20 % or 50 % defective, it would over-estimate the sample size|needed.

EXAMPLE For a certain produet; inspection for critical defects is destructive, and it is decided that|if a lot were to
contai as many as 2 % of critical defectives, a risk of only 1 in 10 000 should be taken of failing to find a defective in the
samplg.

The fofmula gives:

921,04
nl=

= 460,52

The sgmpling plan for criticals is:

sample size: 461
acceptance number: 0 defective
rejection number: 1 defective

An alternative plan for critical defects, where the defect is something that can be measured rather than a pure
attribute, is to sample with a safety margin. Thus, if the minimum allowable breaking load for some component
were 2 000 kg, it might be possible, instead of saying that the limit was 2 000 kg and the defect was critical, to
say that the limit was 2 500 kg and the defect was major. Just where the limits should be set, and what plan is
allowable, depends upon some past knowledge of the amount of variability observed in the strength of the
components in question. When this approach is possible, it can give much more satisfactory results for all
concerned than seeking for critical defectives (and hoping that there are none present) can do.
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Annex C
(informative)

Drawing of samples

In acceptance sampling, a lot is sentenced on the quality of sample. If this is to be a rational procedure, it is
obviously important that the sample should be representative of the lot, and not a biased sample in any way.
Some inspectors pride themselves on their ability, given a lot from which to draw a sample, to pick all the bad
ones. If the p i ; fectt e bad

ones found, 1 orrect
sentencing of

There is no k
lot is already

however, sanpling methods which give unbiased samples in the sense that, although-some samples

worse and so
sampling will
sample in rel
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Such a methd
being the sar
double or mu

EXAMPLE
as its “name”, t

These are:
Aand B
or Aand(
or A and [
or B and (
or B and [
orCand [}

For simple ran|

ordinary six-sid
SO on.

hen this ability is a desirable characteristic. But it is not what is required here. For-a’q
the lot, it is desired that the sample be of the same quality as the lot — neither bettef hor W

nown way of ensuring that the sample is just the same quality as the lot, unless'the quality
known, in which case there would be no need to draw a sample to senténce it. Ther

me better than their lots, on the average they will be just right and only the-inevitable variahb
lead to discrepancies. Furthermore, these methods allow one to calculate the variability
pation to the quality of the lot, and it is upon these calculations that the drawing of ops
curves depends.

d is simple random sampling: all possible samples of thetequired size have an equal cha
nple drawn. Tables 1 to 24, describing the sampling plans, presume that the samples (
tiple) are drawn following this method. It is very important that this is in fact the case.

Suppose the lot size is 4, and the sample size is 2..Jf\*each item in the lot is given a letter of the al
he lot consists of the 4 items A, B, C and D. There are’6 possible ways of making up the sample size

dom sampling, each of these 6 possibilities must be given an equal chance. In this particular c3

orse.

of the
e are,
will be
ility of
of the
rating

nce of
single,

phabet
of 2.

se, an

ed dice,could be thrown to choose A and B if the dice showed one pip, but A and C if it showed 2 pips, and

In this example, the problem of simple random sampling is relatively easily solved, since the numbers involved
were deliberately chosen to be very small, leading to only 6 possibilities for the sample. But it is clear that
number of possibilities very rapidly increases as lot size and sample size increase. For instance, for a sample
of 5 from a lot of 20, there are 15 504 possibilities; for a sample of 7 from a lot of 30, there are over 2 million
possibilities; for a sample of 10 from a lot of 50, there are over 10 000 million; and these are still fairly small
sample sizes and lot sizes. It is clear therefore that simple random sampling, with lot sizes and sample sizes
such as those most often used in practice, is not easy, but an attempt must be made to make as nearly a
random a choice as possible.

The one really vital requirement is that the entire lot must be presented to the inspector for him to draw the
sample. Cases have been heard of where a manufacturer has offered an inspector a ready-made sample
while keeping back the rest of the lot, and cases even where a manufacturer has offered the sample as soon
as the number of articles in the sample size had been made, informing the inspector that the remainder of the
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lot would not be manufactured until the sampling results were known. Clearly, in such circumstances there is
no reason to suppose that the sample is in any way representative of the lot, and no lot should ever be
sentenced on the basis of such a sample.

It should be made clear that this does not prohibit the submission of a pre-production sample. It is quite
common and reasonable for the manufacturer to submit, or be required to submit, a sample before bulk
production starts, for approval of the article he is intending to procedure.

This is not the same thing as the submission of a sample for acceptance or rejection of a lot.

Sometimes it is possible to give each article in the lot a number, either physically by writing the number on it or
beside it, or mentally by some device such as noting that “Article No. 124" means “1st row, 2nd box, 4th article
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PLE A sample size of 8 is to be drawn from a lot of 5 000. The articles in the lot are labelle
to 5000, and starting at the top of the first column of Table C.1, the articles to be drawn for tH
rs 110, 4 148, 2 403, 1 828, 2 267, 2 985, 4 313 and 4 691 (the numbers 5 327, 5 3739244, etc. ar
bonding articles would not be found in the lot).

points should be noted with regard to the use of a table of random sampling numbers, as f

is not correct always to start at the top of the first column. For‘each sample to be dr.
rocedure is to start from where the previous sample finished and\thus work through the tab

is permissible, having worked through the table, to return.to the beginning and work throd
is better, if possible, to proceed to a new table rather than-to repeat the old one.

here is no need to read the numbers as having 4 figures. If the lot size were 1 000 or
figures would be adequate, and would be read.as 11, 532, 537, etc. Sometimes 2 figure
bmetimes more than 4 are required. As many er-as few as desired may be combined.

is nothing difficult about the use of randdm’numbers, provided that the articles can be nu
n argued that their use is not worth_ the trouble, and an intuitively random sample is as ¢
this may be true, but the intuitively.random sample is often very far from being rando
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ble, people drawing items supposedly at random from a box will usually draw too many f

rners, they will then often (start to take too many from the corners. The simple random
combination an equal chance is very elusive, and the extra trouble of using random ny
le is undoubtedly worthwhile.

Lld be recognized; however, that the use of random numbers is not always easy. If the lo
box of small articles, it may be quite impracticable to give each one a number. In such ¢
ely randomisampling is probably all that can be done, but if intuition is modified by know|
be donedf it'were possible, this will help to obtain better results.

ng-that every possible combination must have an equal chance makes it clear at once th

"
e corners will not be adequately represented. When it is pointed out that they are takin{

m the middle
too few from
ess of giving
mbers where

consists of a
rcumstances,
ledge of what
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pé-taken out of the box to make them all equally available before the sample is drawn, and

also that any

apparent quality of the articles should be ignored. There must not be deliberate choosing of articles which
appear good or bad.

There is one alternative to simple random sampling which is allowable, indeed desirable, where appropriate,
and it may be used whether or not random numbers are used.

This alternative is known as stratified sampling (also referred to as “representative sampling”). This is
appropriate whenever a lot can be split into sub-lots according to some logical criterion. Note that the criterion
must be a logical one; splitting into sub-lots at random will not help. The sample is drawn by taking a sub-
sample from each sub-lot proportional in size to the size of the sub-lot. The sub-samples must be drawn at
random from within the sub-lot (using random numbers, if possible) and finally the sub-samples are combined
to make up the complete sample before inspection. However, see 1ISO 2859-1 for a warning about difficulties
that may arise if 2 or more sources of supply are mixed.
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EXAMPLE A sample of 125 is to be drawn from a lot which has been delivered in 2 boxes, half the lot being in each
box. It is decided to make each box a sub-lot. A sample of 62 is drawn from one box and of 63 from the other, these 2
samples being combined to form the required sample of 125. (The box to supply the one extra unit should preferably be
chosen at random.)

If, instead of each box containing half the lot, one box had contained 2/3 and the other 1/3, then 83 would have been
drawn from the first box and 42 from the second, as being the nearest whole numbers to 2/3 and 1/3 of 125.

When using double or multiple sampling, it is occasionally convenient to draw the first sample at random and
inspect it, then draw the second sample if required, and so on.

In this case, the random sampling techniques are as described above, and no extra difficulty arises. But
sometimes it is more convenient to draw at once the maximum sample that might be required and divide it into
first sample, second sample, etc., before inspection. In this case, it is most important that, in addifion to
drawing a sample at random from the lot to make up the maximum sample, the first, second, etc., samiples be
drawn at random from the maximum sample. It is particularly important to remember this point when stratified
sampling is used; it would be quite wrong for instance to allow all the first sample to comeZfrom the|same
sub-lot.

Table C.1 — Random sampling numbers (part 1)

110 9140 2804 8 046 7142 6 277 6210 8 627 3209 6 845
532y 3 946 6 289 6 117 60 2827 6 546 2738 8 760 6 604
537 8 259 4 956 8185 135 8 640 7 410 6 335 831 2774
9244 9452 8324 8 062 9817 9853 7 419 9 559 4 264 6919
4148 3948 5399 8 687 3 568 4 046 4558 705 5075 4 440

240 4 351 8 240 3554 3568 4701 7 494 6 036 7735 4082
1828 1956 1646 1370 9 096 738 8 015 513 6 969 949

7249 9634 4 263 4 345 567 1272 5302 3352 7 389 9976
7116 9731 2195 3265 9542 2808 1720 4832 2553 7425
6 659 8 200 4135 6 116 3019 6 223 7323 965 8 105 4 394

2261 362 5242 261 7990 8 886 375 7577 8422 5230
9 46 9813 8 325 6 031 1102 2825 4 899 1599 1199 909
298% 3 541 6 445 7 981 8 796 9480 2409 9 456 7725 183
4313 666 279 1031 7 804 8075 8187 6575 65 2170
6 930 5 368 4520 7727 2536 4 166 7 653 448 2560 4795

8 91 3(585 5655 1904 681 6310 568 3718 3537 8 858
8439 1052 5883 9 283 1053 5 667 572 611 100 5190
4691 6787 4107 5073 8503 6875 7525 8 894 7426 212
1034 1157 5888 213 2430 7397 7204 6 893 7017 7 038
7472 4 581 3837 8 961 7931 6 351 1727 9793 2142 816

2950 7419 6874 1128 5108 7643 7 335 5303 2703 8 793
1312 7297 3848 4767 5 386 7 361 2079 3197 8 904 4 332
8734 4921 6 201 5057 9228 9938 5104 6 662 1617 2323
2907 737 8 496 7 509 9 304 7112 5528 2390 7736 475

1294 4 883 2536 2 351 5 860 344 2595 4880 5167 5370
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