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PDFfile availableat:
http://www.smtl.co.uk/ pete

BS6001-11999(1SO 2859-1:1999Fampling
proceduregor inspectionby attributes.Part 1.
Samplingschemesdexed by acceptancguality
limit (AQL) for lot-by-lot inspection.

ISO 2859-2:1985F5amplingproceduregor
Inspectionby attributes.Samplingplansindexed
by limiting quality (LQ) for isolatedlot
Inspection.

1ISO 2859-0:1995 PartO: Introductionto the
ISO 2859attribute samplingsystem.
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| SO 2859 Part 1

Acceptancesamplingsystemfor inspectionby
attributes.

It IS Indexedin termsof acceptanceguality level
(AQL)

Aim - to iInducea supplierto maintaina process
averageatleastasgoodasthespecified
acceptancAQL, whilst atthe sametime

providing anupperlimit for therisk to the
consumepf acceptingheoccasionapoorlot.

Applicableto endproductsyaw materials,
operationsmaintenanceperations,
administratve procedures.
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Usage of the Part 1 scheme.

Intendedo beusedfor acontinuingseriesof lots,
which will allow theapplicationof switching
rules. Therulesprovide:

protectionto theconsumeshoulda
deteriorationn quality be detected.

anincentve to thesupplierto reduce
iInspectioncostsshouldconsistentlygood
guality beachiered.

Canalsobeusedfor inspectionof lotsin
Isolation.
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Terminology

| nspection by attributes. inspectiorwherean
item is classifiedasconformingor
nonconformingwith respecto a specified
requiremenbr setof requirements.

Nonconformity: Non fulfillment of a specified
requirementUsually classifiedaccordingo the
degreeof seriousnesdvore serious
nonconformitieswill usuallybeassigned very
smallAQL, whilst lessseriousnonconformities
will beassignedigherAQL values.
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Terminology (cont)

Normal inspection: Useof asamplingplanwith
acceptanceriteriadevisedto securgheproduce
a high probability of acceptancehenthe proces
averageof thelot is betterthanthe AQL. Used
whenthereis no reasorto suspectheprocess
averagediffersfrom anacceptabléevel.

Tightened inspection: Useof asamplingplan
with anacceptanceriteriathatis tighterthanthat
for the correspondingplanfor normalinspection.
Invokedwhentheinspectionresultsof
consecutre lots indicatethatthe processverage
might be poorerthanthe AQL.
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Terminology (cont)

Acceptable Quality Limit (AQL): Quality level
thatis theworsttolerableprocessaveragewhena
continuingseriesof lots is submittedfor
acceptanceampling.AQL doesnot mean
'desirabldevel’. ISO 2859is desighedo
encourageaupplierso have processverages
consistenthbetterthanthe AQL, otherwisethere
IS arisk of switchingto tighterinspection.

The designation of an AQL does not imply that
the supplier has the right knowingly to supply any
nonconforming items.
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Terminology (cont)

AQL valuesshallnotexceed10%
nonconforming.

Whenthe quality level is expressedsnumberof
nonconformitieper100items,AQL valuesupto
1000nonconformitiegper100itemsmaybeused

Sampling:
Sampleselectiormustbe dravn from thelot
by simplerandomsampling.

Whendoubleor randomsamplingis to be
used,eachsubsequerdampleshallbe
selectedrom theremaindeiof the samelot.
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| nspection Levels

4 specialinspectionevels- S1,52,S3,54.
3 generainspectionevels- |, I, IlI.

Specialinspectionevelsusedwhensamplesize
mustbe keptsmallandlargersamplingriskscan
petolerated.

_evel Il will beusedunlessanothennspection
evel Is specified.

_evel | is usedwhenlessdiscriminationis
required,Level lll whengreaterdiscriminationis
required.
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Sample size code letters

Lot Size Special Insp Levels | General Insp Levels
S1,S2|1S3| 34 (| | [l
2-8 AlA A AIJAA B
9-15 AlAI Al AJ|JA|B C
16- 25 A | A|B B B|C D
26-50 A | B | B C | C|D E
51-90 B B|C| C |C|E F
91- 150 B | B|C| D D| F G
151-280 | B | C | D E E |G H
281-500 | B | C | D E F | H J
501-1200 C | C | E| F |G| J K
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Sample size code letter s (cont)

Lot Size Special Insp Levels | General Insp Levels
S1(S2S3| 34 (| | | |1

1201- 3200

3201- 10000

10001- 35000

35001- 150000

150001- 500000

>=500001

UNNUNBUENONNONNE®)
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=
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Z | < || XNR|la | I
Ol 2| | r | R
VD IO|lTv 2| 5|
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Single Sampling Plans

Selectedseggmentof Normallnspectiontable

Code | Samp AQL
Let Size 0.010 | 0.015 | 0.025 | 0.040 | 0.065 | 0.10 0.15
AcRe | AcRe | AcRe | AcRe | AcRe | AcRe | AcRe
G 32 Y 2 Y Y 2 Y 2
H 50 4 2 4 4 2 4 2
J 80 4 2 4 Y 2 Y 01
K 125 4 4 4 4 2 01 i
L 200 Y 2 U U 01 f 4
M 315 \(} [} \(} 01 M [} 12
N 500 (! () 01 0 [} 12 23
P 800 (! 01 0 [} 12 23 34
Q 1250 01 M \(} 12 23 34 56
R 2000 0 0 12 23 34 56 78
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Double Sampling Plans

Normallnspection

Code | Sample | Samp | Cumul AQL
Let Size Samples| 1.5 2.5 4.0 6.5 10
AcRe | AcRe | AcRe | AcRe | AcRe
G First 20 20 02 03 13 25 36
G Second | 20 40 12 34 45 67 910
H First 32 32 03 13 25 36 59
H Second | 32 64 34 45 67 910 1213
J First 50 50 13 25 36 59 711
J Second | 50 100 45 67 910 1213 | 1819
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OC Curves

OperatingCharacteristicCurves

OC curwe is agraphshaving whatany particular
samplingplancanbeexpectedo do in termsof
acceptingandrejectingbatches.

An understandin@f theimplicationsof anOC
curve helpsunderstandherisksto the
manuficturer consumerandin deciding
iInspectionevelsandbatchsizes.

Eachpossibleplanhasits own OC curve.
Horizontalscale- shavsthepercentagéeefectve.

Verticalscale- shavsthe percentagef batches
thatmaybeexpectedo beacceptedf batchesare
producedwith thatpercentagef defects.
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OC Curve
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OC Curve Example

CodelLetterM

AQL 1.5
Samplesize- 315
Accept:10,Reject:11

Whathappensf abatchwith 3% defectvesis
submitted?

Find 3% onthe X axis,andfollow averticalline
up until it meetsthe 1.5%cunrwe.

Take a horizontalline acrosdo theY axis,and
readoff thevalueof 65%.

l.e.,65% of batchesvould beacceptec&nd35%
rejected.
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More OC curve examples

Pa

AQL for sample plan M

AQL for sampleplan J

1.0

1.5

2.5

4.0

1.0

1.5

2.5

4.0

99.0
95.0
90.0

0.929
1.27
1.48

1.53
1.97
2.24

2.40
2.96
3.29

4.05
4.78
5.20

0.55
1.03
1.39

1.04
1.73
2.20

2.28
3.32
3.99

3.73
5.07
5.91

75.0
50.0
25.0

1.89
2.43
3.06

2.74
3.38
4.11

3.90
4.65
5.49

5.95
6.87
7.87

2.16
3.33
4.84

3.18
4.57
6.30

5.30
7.06
9.14

7.50
9.55
11.9

10.0
5.0
1.0

3.71
4.13
5.01

4.85
5.33
6.29

6.33
6.86
7.93

8.84
9.46
10.7

6.52
/.66
10.1

8.16
9.41
12.0

11.3
12.7
15.6

14.3
15.8
18.9
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Concrete examples

EN 455Part 1 for medicalgloves- Pinholes
Generalnspectionevel 1, AQL 1.5%.

Minimum samplesizecodeletterL (200
gloves)

If abatchwith 3% pinholesis submitted,
thereis a 75%  chanceof thembeingacceptec

All WalesUniversalContainercontract

AgreedAQL of 0.65%,generalnspection
level .

SamplecodelL (200samples).

If abatchwith 5% leakersis submittedthere
IS a99% chanceof thembeingrejected.
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Setting an I nspection L evel

SelecttherequiredAQL (asanaverage).

Decidewhatquality shouldhave a high chanceof
rejection.

Chooseéheappropriatesamplingplan by
Inspectinghe OC curwes.
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Setting an I nspection L evel

Example
An AQL of 1.5%defectve itemshasbeenchosen.

It is desiredto have atleastan80% chanceof rejectinga 6%
defectve batchundernormalinspection.

CodelettersA->J fail to meettherequirement.
CodeletterK almostmeetdt, coded -P morethanmeetit.

Decidethebatchsize.If batchsizeis 1000,checksamplesize
codeletterstable- we canusegenerainspectionevel Ill.

Thesamplingplanwould thereforebe AQL=1.5%,General
InspectionLevel=lIII.
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Switching Rules

Normal totightened: Shallbeimplementedassoonastwo out
of five (or fewerthanfive) consecutie lots have been
non-acceptablen original inspection.

Tightened to normal: Shallbereinstatedvhenfive consecutie
lots have beenconsideredcceptabl®n original inspection.

Normal to reduced: implementedvhenthe switchingscoreis at
least30, productionis at a steadystate,andreducednspections
consideredlesirabldy theresponsibleauthority

Discontinuation of inspection: is implementedvhenthe
numberof lots notacceptedn asequenc®f consecutre lots on
original tightenednspectionreaches.

Reduced to normal: if alot is notacceptedr irregular/delayed
production.
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Switching Scores
SingleSamplingPlans

Usedwhendecidingwhetherto switchto reducednspection.
Setswitchingscoreto O at startof normalinspection.
Scoreupdatedollowing theinspectionof eachlot.

Whentheacceptancaumberis >= 2, add3 to the switching
scoreif thelot would have beenacceptedf the AQL hadbeen
onesteptighter; otherwiseresetscoreto 0.

Whentheacceptancaumberns O or 1, add2 to the switching
scoreif thelot is acceptedptherwiseresetscoreto 0.

As in the previousslide,whenthe switchingscoreis atleast30
andproductionis at a steadystate switchto reducednspectionf
consideredlesirabldoy theresponsibleauthority
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| mportant points

Settingan AQL doesnot guarantedo the
custometthatbatchesf aworsequality will not
beaccepted.

If theaveragequality of batchedbeingsubmitted
arealittle worsethanthe AQL, a numberof
batcheswill probablybe acceptedeforea switch
to tightenednspections calledfor.

In generalthe customeigetsa quality whichis,
on average betterthanthe AQL, sincethetables
arearrangedo provide aneconomiancentve -
the manufcturercannotafford to have morethan
asmallproportionof batchegejected andsowill
Improve the quality if this proportionis exceedec
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