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PREFACE

This Standard was prepared by the Standards Australia Committee QR-008, Quality Systems.

This Standard 1s 1dentical with, and has been reproduced from ISO 2859-2:1985, Sampling procedures
for inspection by attributes, Part 2: Sampling plans indexed by limiting quality (LQ) for isolated lot
inspection.

The objective of this Standard 1s to establish LQ sampling plans and procedures for inspection by
attributes compatible with ISO 2859-1 that can be used when the switching rules given in ISO 2859-1
are not applied, when lots are of an isolated nature.

As this Standard 1s reproduced from an international Standard, the following applies:

(a) Its number appears on the cover and title page while the international Standard number appears
only on the cover.

(b) A full point substitutes for a comma when referring to a decimal marker.

The International Organization for Standardization’s Committee TC 69 1s currently in the process of
updating the ISO 2859 series to bring the older documents into line with Parts 1 and 4. Where any
inconsistency arises between the sections of this series of Standards, the more recently published
document will apply.
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AUSTRALIAN STANDARD

Sampling procedures for inspection by attributes —
Part 2: Sampling plans indexed by limiting quality (LQ) for
isolated lot inspection

0 Introduction

0.1 General
ISO 2859 comprises four parts:

Fart U: General introduction.

Part 1: Sampling plans indexed by acceptable quality level
(AQL) for lot-by-lot inspection.

Part 2: Sampling plans indexed by limiting quality (LQ) for

Part 3: Skip lot sampling plan.

ISO 2859/1 sampling plans, indexed in terms of AQL, which is
defined as a process average, were primarily designed for the

Consequently, in certain of the above cases consumer protec-
tion may need to be attained or measured by other methods.
This part of 1ISO 2859 uses the limiting quality to measure con-
sumer protection. It should be remembered, however, that
prior information on the supplier's quality assurance system
and its effectiveness may play a major part in deciding whether
or not to accept a single lot.

0.2 Objectives

In an attempt to reconcile the somewhat diverse requests for
assistance made over the past few years by committees of
international standardizing bodies representing various product
sectors, this parl of 1ISO 2859 was drawn up in accordance with
the following principles:




1 Scope and field of application

1.1 Scope

This part of 1ISO 2859 establishes LQ sampling plans and pro-
cedures for inspection by attributes compatible with IS0 2859/1
that can be used when the switching rules given in 1S0
2859/1are not applied, for example, when lots are of an isolated
nature.

The plans in this part of ISO 2859 are indexed by a preferred
series of limiting qualities (LQ) with a consumer’s risk usually
below 10 Y%. but always below 13 %. This mathnd nf indexing
permits the “ad-hoc” procedurel’ mentioned in sub-clause
12.6 of ISO 2869/1 to be implemented as a standard procedure.

NOTE — The plans in IS0 2859/1 are indexed by a preferred series of
AQL values and inspection levels. During the inspection of a continu-
ing series of lots the application of switching rules helps to ensure that
the process average in that series of lots is kept below the specified
AQL. Limiting quality does not have the same direct relationship with
the process average (see 3.5.1).

1.2 Field of application

Alternative procedures are provided in this part of ISO 2869 to
cater for two situations often met in practice:

a) Procedure A, to be used when the supplier and con
sumer both wish to regard the lot in isolation. The tables are
based on random sampling from finite lots for both con-

; .
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3.2 Choice of sampling procedure

Although procedure A is based on the hypergeometric distribu-
tion for sampling results, thics distribution is well approximated
by the binomial distribution for plans with non-zero acceptance
numbers in procedure A, Hence the OC curves for these plans
are well approximated by the tabulated performance of the
same plans in procedure B. However, procedure A uses plans
with acceptance number zero and with sample sizes based on
the hypergeometric distribution of sampling results while pro-
cedure B excludes accept zero plans, replacing them with
100 Yo inspection,

The choice between the procedures is dominated by the at-
titude towards accept zero plans. Procedure A uses accept zero
plans linking the sample size and the lot size by the
hypergeometric distribution until the proposed plan cor-

to that limiting quality. Thereafter the progression of sampling
Sic€ &na acCeplance NUMmLSr With 10t SiZE i3 Da3Sd On the -
spection levels available in 1SO 2859/1. The overall effect of
procedure A resembles inspection level Il tor imiting quality
less than 8 % and level | Tur limiting yuality yreates than 8 %

with 8 % being intermediate between these levels.

Procedure B provides greater flexibility in the choice of inspec-

:
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Although the primary index to these tables is the limiting quality
(LQ}, the producer/supplier needs guidance on the quality level
required if lots are to have a high probability of acceptance. In-
formation on the producer’s risk point is contained in table D1.
Information on the probability of acceptance of relatively good
lots by accept zero plans is given in table D2,

14 Procedure B (use tahles R)

A plan is identified hy the lot size, limiting quality (LQ) and the
inspection level (unless otherwise specified, level Il shall be
used).

The specified limiting quality is used to select the appropriale
table from tables B1 to B10. Within each table the specified lot
size and inspection level indicate the apprapriate sample size
(n) and acceptance number (Ac). Although the primary index
to the table is the limiting quality (LQ), the producer/supplier
needs guidance on the quality level required if lots are to have a
high probabiiity of acceptance. Each tabie gives information on
the equivalent AGL and detains of the OC cuives. The GO
curves are indexed by the sample size code letter used in
ISO Z859/1 and the acceptance number.

The OC curves given under tables B1 to B10 are based aon the
Poisson/binomial distribution; the actual operating charac-
teristic will be more discriminating than these curves by accept-
ing with greater probability when the indicated probability
is 2 0,90 and with a smaller probability when the indicated
probability is < 0,10.

3.5 Choice of parameters for the sampling
proceduree

Example:

The limiting quality has previously been set at 3,5 %. This is
not & preferred value and the tables shall be entered by
using the nominal limiting quality LQ = 3,15 %, since
3.5 % lies in the range 2.5 % < LQ <4,0 %.

3.5.2 Inspection level

In the 1SO 2869/1 procedures, increased sample size cor-
responds to a greater protection for the consumer. In this part
of IS0 2859, consumer protection is held approximately cons-
tant and the effect of increasing sample size is to permit the
supplier greater latitude in the permitted process averages. If
the consumer is satisfied by the protection provided agamst an
occasional poor lot by the nominal limiting quality, then the in
spection level is primarily of interest to the supplier, especially if
the costs of the sampling inspection are borne by him. A pro-
cess average well below the limiting quality (better quality)
would allow the use of smaller sample sizes. Conversely, if the
consumer is concerned with actual rather than limiting aquality.
or if he pays for the sampling costs, then greater inspection
levels are not necessarily advantageous. For this reason, in-
spection level lll provided by ISO 2859/1 has not been incor-
porated in this part of IS0 2839 for limiting gualities greater
than 5 %. When sample sizes have to be kept small and other
considerations are secondary, specifying level S-2 has the ef-
fect of providing a fixed sample size for all lot sizes, the sample
size depending only on the limiting quality.

4 Rules for acceptance and non-acceptance

4.1 Sampling

=Falfa =P



If the Responsible Authority agrees to the resubmission of an
unacceptable lot, he shall determine the method of acceptance
inspection to be applied (i.e. LQ and/ar inspection level} and
whether re-inspection shall include all types or classes of non-
conformities or only those that caused the initial rejection.

5 Double and multiple sampling plans

Tahles D3 and D4 provide the sampile sizes and acceptance pat-
terns for the double and multiple sampling plans in ISO 2859/1
cquivalent to the single sampling plans given in tables B1 to
R10. The sample size code agrees with that in ISO 2869/1 and
the acceptance pattern code is the acceptance number in the
corresponding single size plans. Since procedure A and pro-
cedure B plans have similar OC curves for non-zero acceptance
numbers, these double and multiple plans can also be used in
procedure A to replace the corresponding single sampling plan.
The user is referred to 11.1.2 and 11.1.3 in 1SO 2859/1 for the
operation ot these double and multiple sampling plans.

6 Examples illustrating how to use this part
of ISO 2859

6.1 A consumer wishes to purchase prepacked sets of 10

screws to include in the self-assembly bookcase kits he plans to
sell. While he prefers each set to contain exactly 10 screws, he
can tolerate 1 % of 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 nominal limiting
quality 3,15 %. For lots of size 1 250, the selected plan has
n =125, Ac = 1.

The supplier offers to provide the packs needed for all 5 000 kits
as a single lot. The new sampling plan has n = 200, Ac = 3.

The single lot requires proportionately fewer tested items and
yet the sampling plan still provides a high probability of rejec-
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ahility of acceptance far a lat of quality 1 Y% from 0,64 to 0.86.

6.2 The same consumer wishes to purchase the wooden
components of his self-assembly bookcase kit as standard-size,
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 1250 kits as single lots in the
general stream of supply to DIY shops. Scars to the plastic
facing occur with probability 0,025 according to quality control
checks. The consumer can tolerate some scarred panels since
these can be detecled and set aside during the processing to

www.standards.com.au

produce the bookcase kit, but he decides that if 5 % of the
panels were scarred this would present problems during the
processing.

The consumer and supplier agree that procedure B is ap-
propriate and select nominal limiting quality 5,0 % with inspec-
tion level S-4. The parameters of the sampling plan for a lot size
of 7500 is n = 80, Ac = 1. With this plan the probability of
acceptance with the current process avarage is less than (1 5. A
lot which is unacceptable has 1o be 100 % inspected before use
and this high probability of non-acceptance implies inspection
coste larger than desirable.

Inspection level 1l would have provided a sampling plan with
n = 316 and Ac = 10. The current process average would
produce lots with a probability of acceptance greater than 0,80.
A supplier with a better process average, say 1 %, would ob-
tain a similar probability of acceptance with inspection level
S-4. This illustrates the ability of better suppliers to work with
smaller sample sizes whilst still meeting the same limiting qual-
ity criterion,

7 Compatibility with ISO 2859/1

7.1 General

Within the probability constraints inherent in attribule sam-
pling, the LQ indexed plans standardized in table A and
tables B provide a rationalized selection from the existing AQL
indexed plans of ISO 2859/1. Similar rules for acceptance and
non-acceptance and the IS0 2859/1 lot size categories have
also been retained for compatibility. Significant deviations are
given in /.2 and /.3.

7.2 Procedure A (see table A)

For unique lots with a relatively high sample size/lot size ratio,
it becomes necessary to use the hypergeometric distribution.
Consequently, there are an additional 39 (Ac = 0) plans in
tabie A for which operatina characteristic (OC) curve data is
given in table D2. The remaining 80 plans of table A have been
taken from 1SO 2869/1.

7.3 Procedure B (see lables B)

All the plans in tahles B have heen selected from IS0 2859/1 by
using a sliding scale for the consumer’s risk (usually below
10 %) at the specified limiting quality (LQ). 1SO 2859/1 inspec-
tion levels are also included (see 3.5.2) but Ac = 0 plans have
not been included in tables B. as table A can be used, if
Ac = 0 plans are considered essential.

© Standards Australia



Table A — Single sampling plans indexed by limiting quality (LQ) {(Procedure A}

N Limiting quality in percent (LQ)
s \, 05 0.8 1,25 2,0 3,15 5.0 8,0 12,5 20 32
16 to 25 4 - . - ., - 2 170 13 9 G
Ac 0 0 0 0 0
50 1) 501! 281 22 15 10 A
26 t n . . ,
= 50 Ac 0 0 0 0 0 0 0
n Fon 50 g4 34 249 16 10 e
1 1 —5 —
1% % Ao 0 0 0 0 0 0 0 0
910 150 n . 150" 90 80 55 38 26 18 13 13
Ac 0 0 0 0 0 0 0 0 1
n 200 1700 130 95 65 42 28 20 20 13
151 280
0 Ac 0 0 0 0 0 0 0 0 i 1
%10 600 n 280 220 155 1056 20 50 £y, ey, 20 20
Ac 0 0 0 0 0 U 0 1 1 3
50110 1200 n 380 755 170 125 125 80 50 2 32 32
Ac 0 0 0 0 1 1 1 1 3 5
L Ee " A2 280 200 200 126 128 en ED EO 0
(9]
! AC 0 0 0 1 1 3 3 3 5 10
I 2901 to 10 000 " ABD 216 315 200 200 200 125 80 80 a0
Ac 0 0 1 1 3 5 5 5 10 18
10001 1o 35 000 " 500 500 315 315 315 315 200 125 125 80
Ac 0 1 1 3 5 10 10 10 18 18
2 001 1o 150 000 n 800 500 500 500 500 500 315 200 125 80
Ac 1 1 3 T 10 18 18 18 18 18
150 001 to 500 000 " 800 800 800 800 800 500 315 200 125 80
Ac 1 3 5 10 18 18 18 18 18 18
e n 1250 1250 1250 1 250 800 315 200 125 80
Ac 3 5 10 18 18 18 18 18 18 18

1)

When n exceeds the lot size, use 100 % inspection with zero acceptance number.

= Limiting quality implies less than one nonconforming item in !l}& lot. Use first available plan for higher LQO.

www.standards.com.au
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Table C — Relation between limiting quality (LQ) and consumer’s risk quality (CRQ)

Preferred value of Corresponding range of CRQ Corresponding range of CRQ Corresponding interval !

limiting quality (LQ) in tables B1 to B10 in tables B1 to B10 for non-standard value
% (at 10 % consumer's risk) (at 5 % consumers risk) of limiting quality (L)
0,5 0,46 < CRQ < 0,54 0,52 < CRQ < 0,62 04 <L < 065
0,8 0,74 < CRQ < 0,84 0,84 < CRQ < 0,97 065 <L < 10
1,25 1,16 < CRQ < 1,34 1,31 < CRQ < 1,56 10 <L< 16
2,0 1,86 < CRQ < 2,12 2,10 < CRQ < 2,46 16 <L< 25
3,15 294 < CRQ < 3,34 334 < CRQ < 3,88 25 <L < 40
5,0 464 < CRQ < 5,35 526 < CRQ < 6,20 40 <L < 65
8,0 742 < CRQ < 8,16 841 < CRQ < 9,39 65 < L < 10,0
12,5 11,3 < CRQ < 12,9 12,7 < CRQ < 14,8 100 <L < 15,0
20,0 178 < CRQ < 19,7 199 < CRQ < 225 150 <L <255
32,0 26,8 < CRQ < 30,4 30,1 < CRQ < 34,4 250 < L < 40,0

1) These plans are intended to be used with the preferred series of limiting qualities. If these plans are introduced where a non-standard limiting
quality is already specified, the plans should be entered with the preferred value (LQ) corresponding to the interval containing the non-standard

value (L).
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Table D2 — Selected hypergeometric data for OC curves for zero acceptance plans

ted If there are nonconforming items in the

sample (Ac = 0], the probability of acceptance for the lot (P,) is shown below for the minimum and maxirmum lot sizes in the lot size

range and the various sampling plans “n/0"” (printed in bold type).
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Table D2 — Selected hypergeometric data for OC curves for zero acceptance plans (concluded)

Limiting quality (LQ)

0.5 0.8 1,26 2,0 3,15 5,0 8,0 12,5 20,0 32,0
170/0 130/0 9%5/0 65/0 42/0 28/0 20/0
Lot size Lot size Lot size Lot size Lot size Lot size Lot size
151 280 151 280 151 280 151 280 151 280 151 280 151
R P, P, |R P, P,|R P, P,IR P, P,|R Pa IR P P, IR P, b,
) wiv Tw Tw| e 100 10| 0 100 10| 0 1,0 100 0 1,00 100 0O 1,00 1.00
i 03| 1 014 wba| 1 037 066| 1 057 077| 1 072 085 1 08 09| 1 08 093
2 0i5| 2 ow 0| Z 014 044| 2 032 059} 2 052 072| 2 066 08| 2 075 086
3 006| 3 0w 015 3 005 029| 3 018 045| 3 037 061| 3 054 073| 2 085 080
4 ovzi 4 000 O008| 4 002 019| 4 0170 035 7 010 032({1 010 03115 011 O
5 ool 5 000 004| 5 O 012 5 006 026] 9 005 023! 14 005 022|200 005 o022
b vooi 6 000 002( 6 000 008 9 001 009|114 001 010{ 21 001 010|209 001 010
/ DOO| 7 000 001| 7 000 005|111 000 00518 000 00527 000 005|38 000 005
ZB0/0 220/0 155/0 106/0 80/0 50/0 32/0
Lot size Lot size Lot size Lot size Lot size Lot size Lot size
781 500 B B0 Z81 500 81 500 281 500 281 500 281 500
R P, P,I{R P, P,|R P, P,IR P, P,|R P, P,|R P, P,|R P, P,
ho1on 1ot o 1M 1mla 10 1l o0 100 10al oo o100 100l o 100 10el o 1ma enn
1 000 044 1 0,7 N&8 1 045 089 1 083 079 1 0,72 084 1 08 050 1 089 094
? oam N1l 2 Ak oMl 2 oM o4l 2 oz aerl 2 nes o7l 2 oee aeil 2 o3m aae
i o000 0DRG 3 000 O0I7) 3 009 033, 3 024 049| 2 036 05| 3 05 073| 3 069 082
4 no0 0N | 4 000 00| 4 004 023| & 000 031 7 000 020)12 000 020 10 011 0930
5 000 002|5 000 005|65 002 015| 6 006 024| 9 005 02115 005 020| 24 005 020
B i i N ) ] B 00 003 [ 0,01 11| 0 oM 00| 13 007 0101 21 00 010 33 00 0,10
7 000 000|7 000 0028 000 006|173 000 004|17 000 005(28 000 005|43 000 0,05
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Table D3 — Equivalent sample sizes for single, double and multiple sampling plans

Type of Sample size code letter and cumulative sample sizes! in accordance with 1SO 2859/1

sampling plan - F G H J K L M N P Q R
Single 13 20 32 50 80 125 200 315 500 800 | 1250 | 2000
- 1sl 8 13 20 32 50 80 125 200 315 500 800 | 1250
€ ond | 16 26 40 61 100 | 160 | 260 | 400 | 630 | 1000 | 1600 | 28600
1st 3 b 3 13 20 32 o0 BU 125 200 315 b
2nd G 10 16 26 40 64 100 160 250 400 630 | 1000
3rd 9 15 24 39 80 96 150 240 375 600 945 | 1 500
Multiple ath 12 20 32 52 80 128 200 320 500 800 | 1260 | 2000
5th 15 25 40 65 100 160 250 400 625 | 1000 | 1575 | 2500
6th 18 30 48 78 120 192 300 480 750 | 1200 | 1890 | 3000
7th 21 35 56 91 140 224 350 560 875 | 1400 | 2205 | 3500

1) For douhle and multiple sampling plans, the tahulated entries are the cumulative sample sizes. In each case the successive stages of sampling take
a fresh sample eqgual in size o thal taken in the first stage. This sample is agygregated with the samples from previous stages and the combined sample
is then tested by the criterion in table D4.

Table D4 — Equivalent acceptance numbers for single, double and multiple sampling plans

Type of

Approximate relative
sample sizes

Acceptance number codes

(Procedure B)

sampling plan at each stage 1 3 5 10 182
n AcC Re Ac Re Ac Re Ac Re A Re
Single 1 1 2 3 4 5 6 10 1 18 19
0,63 0 2 1 4 2 5 5 9 9 14
Doubl ’
auble 0.63 1 2 4 5 6 I 12 13 23 24
0,25 3 2 3 3 3 4 0 9 1 8
0,25 3 ? 0 3 1 A 3 8 (3] 12
0,25 U Z 1 4q Z B [+] 10 11 1Y)
Multiplc 0,25 0 J 2 -+ J 7 (] 13 16 22
0,25 1 3 3 6 5 8 11 15 22 25
0,25 1 3 4 6 / Y 14 17 27 29
0,25 2 3 L] 7 9 10 18 19 32 33
Discrimination ratio
2}
(Procedure B) P/ Py 10,9 4,89 3,55 2,50
Probability of acceptance at AQL .
0,91 0,96 0,98 0,98 2

1) These relative samples are approximate only, The exact values are given in table D3 ftor each sample size code letter.

2} This acceptance number is only used in procedure A.

3} Acceptance of the lot is not permitted on the samples examined.
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Table DS — Correspondence between lot sizes, AQL values in IS0 2859/1 and LQ values
(Inspection levels | and Il, procedure B)

AQL values in 1SO 2859/1 for limiting qualities (LQ)?

. Use Sample
Lot size code letter! size Limiting quality (LQ)
05 08 12 20 315 50 80 125 200 320
2 t0 90 —%—-— E 13 l
i
91 to 150 —_—
0 ; _E 13 4,0
I - '
151 1o 58U -H__{"‘LF 20 2.5 6,5
| - !
281 1o 500 "——--':H__G 32 1.5 4.0 6.5
I - ' :
501 1o 1 200 o <H 50 1.0 25 40 W0
| ' !
1201 to 3 200 T 80 0656 15 25 65
| Y !
3 201 to 10 000 § <K 125 040 10 15 40
| : t
10 001 to 35 000 0 200 025 065 10 25
Y A
|
36 001 to 150 000 —— M 315 0,5 040 065 15
T i
150 007 to 500 000 —<n 1 600 0,0 0,25 0,40 1,0
{ A
> 500 000 ——<P 800 0,065 0,15 025 0,65
A
0 1 250 010 015 0.40
R 2 000 0,10
A

1) The correspondence between lot size and sample size is determined by the inspection level. The sample size code letter to use is indicated by the
head of the arrow corresponding to the given inspection level, usually up one row for level | and down one row for level 11,

2) ‘ When no AQL value appears in the table for a selected code letter and LQ value, an arrow will indicate that the sample size has to be increased if it
points downwards and decreased if it points upwards. The sample sizec and AQL value to be used correspond to the entry at the head of the arrow.
When this sample size is greater than the lot size all items in the lot have to be inspected.

Table D6 — Correspondence between lot sizes and sample size code letters
(Inspection levels $-1 to $-4 and | to lll, procedure B)

Lot size

Special inspection levels

S-1 and S-2

S-3

7y
&

General inspection levels
I

2 to 90
91 to 150
151 to 280
281 to 500
501 to 1 200
1201 to 3 200
J 201 to 10 000
10 001 to 36 000
35 001 to 150 000
150 001 to 500 000
> 500 000

m

mmmmimmmMmim ™ mm

IOOMmMmMmMMmMmMmmMmmMmmMm

AL I omMmmTmmmmM

Z2srrACIoomMmmm

Do Z2rXcIGoTm

XOoOVZ=E2ErA=I O

NOTE - The sample size code letter indicates the appropriate row in table D5; it does not always indicate the sample size to be used directly since this
can depend on the limiting quality. Levels S-1 and S-2, for example, give sample sizes independent of lot size but dependent on limiting quality,

ranging from 13 to 800,
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