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FOREWORD

This Standard provides the tables and procedures for apoly-
ing five different types of continuous sampling rlans for
inspection by attributes:

a. Csp-1, a single-level continuous sampling pro-
cedure which provides for alternating between sequences of
100% inspection and sampling inspection. Section 2 of this
Standard describes these plans. )

b. CS8SP-F, a variation of the CS5P-1 plans in that
CSP-F plans are applied to a relatively short run of pro-
duct, thereby permitting smaller clearance numbers to be
used. Section 3 of this Standard describes these plans.

c. CSpP-2, a modification of CSP-1 in that 100%
inspection resumes only after a prescribed number of
defect-free units separate any two defective sample units.
Section 4 of this Standard describes these plans.

d. CSp-T, a multi-level continuous sampling pro-
cedure which provides for reducina the sampling frequency
upon demonstration of superior product quality. Section 5
ecf this Standard describes these plans.

e. CSP~V, a single-level continucus sampling pro-
cedure which is an alternative to CSP-T in that these plans
provide for reducing the clearance number in good quality
situations where reduction of sampling freaquency has no
economic merit. Section 6 of this Standard describes these
plans.

Section 7 of this Standard contains the definitions of
terms of particular importance to the proper use of this
Standard's provisions. Functional curves of all plans dis-~
cussed herein may be found in MIL-STD=-1235A~1, "Functional
Curves of the Continuous Samplina Plans”.

iii




Downloaded from http://www.everyspec.com

MIL-STD-1235E
10 December 1981

CONTENTS

SECTION 1 GENERAL DESCRIPTION OF

SAMPLING PLANS., . . . . . .
Paragraph 1.1 SCOPE . . . . . . . . . . .
1.1.1 Purpose . . . . . .
1.1.2
1.2

Applicability . . . . . .

CLASSIFICATION OF DEFECTS AND

T Y T ey e o

DEFECTIVES . . . .
Method of C13551fy1nq
Defects . . . f e e .

Critical Defect . e .

Major Defect .

Minor Defect . . . .
Method of Class;fylnq
Defectives

Critical Defectlve

Major Defective . . . .-

Minor Defective .

ACCEPTABLE QUALITVY LEVEL

(BQL) . . . « o « . « .
Definition . . . .

Use . . . . e e
leltatlon
Specifyinag AOL's
Preferred ANL's .

AVERAGE OUTGOING QUALITY

(RO} . . . v v v v . e ..
Definitions . . . . . . .

AOQ . . . - . ...
AOQL . . . . . . . .
Limitation . . . .

SUBMISSION QF PRODUCT .
Lot or Batch . . . . . .
Order of Production

- L2
Y + Civhema de de mnad
Units of Product Submitted

ACCEPTANCE AND REJECTION .
Responsibility . . . . .
Special Reservation for
Critical Defects . .
Disposition of Rejected
Product . . . . . . .

H
N
—~

b b b b
SESENEN

L]
RSN S ] LS e
" e e a » a
LN [PV S ]

W NN
(V]

b e

N
N NN NN
RV, NIV

- »
oL A L s s
- - . - - »
B bt
L] *
(=

.
.
L b -

bt pot bt et bt e pmd b e

LS

et
o
LJ

iv

Page

I = S

NN N

NN DR

ke b W W W W W WL Wl e NN

-

%))



Downloaded from http://www.everyspéc.com

MIL-STD-12358
10 December 1981

CONTENTS (cont.)

Page
Paracraph .7 DRAWING OF SAMPLES . . . . . . =« 5
1.7.1 Sample . . . . . . e e e . 5
L.7.2 Frequency of Sampllnq e e e 5
1.7.3 Sample Selection . . . . . . . 5
1.8 SAMPLING PLANS . ., +« .+ « + « « 5
i.8.: PDefinition o . . + . . o+ . 4 . 5
1.8.2 Code Lelters . . « « + « =« + 5
1.8.3 OLtainina Sampling Plans . . . 5
1.8.4 Tywes of Sampling Plans . . . 6
1.9 DISCONTINUNTION OF
INSPECTION . + « + « « & - . . €
1.9.1 Long Periods of Screenlng &
1.4u. 2 lneffective Screening . 6
1,10 ESTIMATION OF THE PROCESS
AVERAGE . & o ¢« o = s &« = s & o« 6
M i | Definition . . . . . . . 6
1.16.2 Computation . . . .« . . . - . 7
1.10.3 USE + v o & & o o s « « & + 7
SFCTION 2 csp~-1 . . . e e e e e e e 3
Taraaram 2.1 FEATURES OF CSP l v e e e . g
2.2 DESCRITTION OF PROCFDURE 5
2,001 Initiation of Production g
2.2.2 Sammplinug Inspection . . . 8
2.2.3 Roturn, to 108% Inspection ©
c.c.4 Change in Code letter 9
2.2.5 Ineffective Screerning g
2.2.6 Long Periods of Screenina 10
SRCTION 3 CSP~F . . . . . e e s e e 14
Paraagraph 3.1 FEATURES OF CSP~ F e e e . 14
3.2 DESCRIPTION OF PROCEDURE . . 14
3.2.1 Initiation of Period . . . . . 14
3.2.2 Sampling Irnspection . . . . . i4
3.2.3 Return to 100% Inspection . . 15
3.2.4 Change in Code Letter . . . 15
3.2.5 Ineffective Screerning . . . . 16
3.2.6 Long Periods of Screenina . . 16
SECTION 4 CSP~2 . . . . e = e 32
Paracraph 4.1 FEATURES OF CSP- 2 . . . . 32
4,2 DESCRIPTION OF PROCEDURF . 32
4.2.1 Initiation of Production . 32
4.2.2 Sampling Inspection . . .« . 32
4,2.3 Return to 100% Inspection 23
4.2.4 Chanage in Code Letter . . . 33
4.2.5 Ineffective Screening . . 33
4.2.6 Long Periods of Screenina 33




Downloaded from http://www.everyspec.com

MIL-STD-12358
10 December 1981

Page

SECTICN 5 csp=-T . . . . . « « « o « . . 38
Paragraph 5.1 FEATURES OF CSp- T ¢+ « « « +« .« . 38
5.2 DESCRIPTION OF PROCEDURFE . . . . 138

5.2.1 Initiation of Production . . . 38

5.2.2 Sampling Inspection ., . . . 38

5.2.3 Return to 100% Inspection . . 39

5.2.4 Change in Code Letter . . . . 39

5.2.5 Ineffective Screening . . . . 39

. 5.2.6 Long Periods of Screening . . 40
SECTION 6 Csp~-v . . . c v . s e . . 44
Paragraph 6.1 FEATURES OF CSP V v v e e . . . 44
6.2 DESCRIPTION OF PROCEDURE . . . . 44

6.2.1 Initiation of Production . . . 44

6.2.2 Sampling Inspection . . . . . 44

6.2.3 Return to 100% Imspection . . 45

6.2.4 Change in Code Letter . . . . 45

§.2.5 Ineffective Screening . . . . 46

6.2.6 Long Periods of Screening . . 46

SECTIOR 7 _DEFINITIONS . . . . . . . . . . 50

FIGURES

FIGURE 2-A Procedure for CSP-1 Plans . . . 11
3-a Procedure for CSP~-F Plans . . . 17

4-1 Procedure for CSP-2 Plans . . . 35

5-A Procedure for CSP-T Plans . . . 41

6-A Procedure for C5P-V Plans . . . 47

TABLES
TABLE 1 Sampling Frequency Code

Letters . « ¢ v v o o o o o o+ 7

2=A Values of i for CSP-1 Plans ., . 12

2~B Values of 5 for C5P-1 Plans . . 13

3-A Values of i for CSP-F Plans . . 18

4-A Values of i for CSP-2 Plans . . 36

4-8 Values of § for CSP-2 Plans . . 37

vi



Downloaded fron_1 http://www.everyspec.com

MIL-STD~1235B
10 December 1981

. CONTENTS (cont.)
Page
TABLE 5-A Values of i for CSP-T Plans . . 42
: 5-B Values of S5 for CSP-T Plans . . 43
6=-A Values of 1 and x for CSP-V
Plans .« « + « & « o + s « = « - 4B
6-B Values of 5 for CSP-V Plans . . 49

vii




Downloaded from http://www.everyspec.com
MIL-5TD-1235B
10 December 1981

SECTION 1

GENERAL DESCRIPTION OF SAMPLING PLANS

1.1 SCOPE

1.1.1 Purpose This Standard establishes continuous
sampling plans and procedures for inspection by attri-
butes. When this Standard is referenced in a contract,
specification, inspection standard or similar document,
the provisions of this Standard shall govern the appli-
cation of all attributes type continuous sampling plans
and procedures. Unless otherwise noted herein, the pro-
visions of this Standard shall be carried out by the

supplier,

1.1.2 Applicability The conditions that must exist
before these sampling plans may be used are:

{a) Moving product (see 7.21).

(b} Ample space, equipment and manpower at or
near the site of inspection to permit ranid 100% inspec-

tion when required.

(c) Relativelv easv and cuick inspection.

{d) A process which is producing, or is capa-
ble of producing, material whose qualitv is stable
{(see 2.2.2(a)}, 3.2.2(a), 4.2.2(a), 5.2.2(a), angd
f.2.2(a)!.

{e} The inspection is non-destructive.

The sampling plans designated herein are applicable,
but not limited, to inspection of various entities,
viz,, end items, components, raw materials, data or
records, and any other entities, provided that the fore-
goinag conditions are satisfied. :

1.2 CLASSIFICATION OF DEFECTS AND DEFECTIVES

1.2.1 Method of Classifving Defects A classification
of defects 1s the enumeration of possible defects of the
unit of nroduct classified according to their seriousness.
Defects will normallv be grouped into one or more of the
‘2tlowing classes; however, defects may be grouped into
st.ar classes, or into subclasses within these classes.
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1.2.1.1 Critical Defect A critical defect is a defect
that judgment and experience indicate is likelv to result
in hazardous or unsafe conditions for individuals using,
maintaining, or depending upon the product; or a defect
that judament and experience indicate is likely to pre-
vent performance of the tactical function of a major end
item such as a ship, aircraft, tank, missile, or sonace

vehicle. NOTE: For a special brovision relating to criti-

cal defects, see 1.6.2,

e e e - LS - N S s

1.2.1,2 Major Defect A major defect is a defect other
than critical, that 1s likely to result in failure or
materially reduce the usabilitv of the unit of product
for its intended opurvose.

1.2.1.3 Minor Defect 'A nmninor defect is a Aefect that is
not likely to reduce materially the usabilitv of the unit
of product for its intended purnose, or is a departure

from established standards having little bearing on the
effective use or opveration of the unit,.

1.2.2 Method of Classifying Defectives A defective is
a unit of product which contains one or more defects.
Defectives will usually bhe classified as follows:

b e TS TR | o i de g o ) r'\ Enmd 2o » PROUI G T | .:.-Ul: e owws con Fay :_--
A Lirilitkial ective A Lrieludld e L- ive COncdlns
one oOr more crltlcal a fects and mav also contain ma‘)o

and/or minor defects. NOTE: For a special provision re-
lating to critical defectives, see 1.6.2.

1.2,2.2 Major Defective A major defective contains one
or more major defects, andéd may also contain minor de;ects,
but contains no critical defects.

1.2.2.3 Minor Defective A minor defective contains one
or more minor defects but contains no critical or major
defects.

1.3 ACCEPTABLE QUALITY LEVEL (AOL)

1.3.1 Definition For continucous samoline plans, the
AOL is an 1ndex to the plans, and has no other meaning.

(18]
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1.3.2 Use The ANL, tocether with the Sample Size Code
Letter, is used for indexino the plans providecd herein._
The plans are also indexed by the Averace Outgoinc Quality

Limit (AOOL}).

1.3.3 Limitation The desianation of an AQL shall not
implv that the supplier has the richt to supolv knowingly
any defective unit of product.

1.3.4 Specifving AQL's The AQL will be desianated in
the contract or bv the responsible -authoritv. Different
AQL's mav be desiagnated for arouns of defects considered
collectivelyv, or for individual defects. An AQL for a
group of defects may be desianatecd in addition to AOL'Ss
for individual defects, or subarcuns, within that group.

1.3.5% Preferred AQL's The values of AQL's given in
these tables are known as preferred AQL's., 1If, for anv
product, an AQL be designated other than a preferred
A0L, these tables are not apvliicable,.

1.4 AVERAGE OUTGOING QUALITY (AOQ)

1.4.1 Definitions

1.4.1.1 AOQ The Average Outgoina Quality (AOQ) for a
narticular process average is the lono run expected per-~
centage of defective material in the accepted material, if the
associated sampling plan is followed faithfully (see 3.1 for
clarified meaning for CSP-F).

1.4.1.2 AOQL The Average Outgoinag Quality Limat (AOQL)
15 the maxlmum of all of the possibie values of AOQ if
the associated sampling plan is followed faithfully

{see 3.1 for clarified meanina for CSP~F).

L.4.2 Limitation The listing of values of AOQL in
this Standard does not imply that the supplier has a
right to supplv knowingly any defective unit of product.

1.5 SUBMISSION OF PRODUCT

1.5.1 Lot or Batch Aithough lot or batcn size is
not used to select a continupus sampling plan, the
formation of lots or batches mav remain desirable for
reasons of homogeneityv, shippina convenience, and
facilitation of pavment.
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1.5.2 Order of Production All inspection should be
performed 1n tne order in which the units of product are
produced, in order that the source of guality problems
can be more easily spotted and corrective action taken.
In those situations where maintaining the order of produc-
tion 1s not possible, for example, when product from two
or more identical production lines is merged prior to
inspection, the plans herein may still be used provided
that the mixing of product from the lines is thorough,
thereby assuring a random spacing of any defective units
ir the flow ©of produckt.

1.5.3 Units of Product Submitted All units for which
disposition 1s sought must pass each inspection station.
This does not prevent process inspection bv .the supplier
prior to arrival of the product at the inspection station,
nor does this prohibit the supplier from removing or cor-
recting units containing defects prior to submittal of the
product. - However, if, in the opinion of the consumer, the
supplier's method of scheduling process inspection results
in a flow of product during periods of screening inspec-
tion which is not representative of the flow of product
which can be expected to be encountered during subsequent
sampling inspection, the consumer reserves the right to
cause the supplier to modify his method of scheduling
process inspection.

1.6 ACCEPTANCE AND REJECTION

1.6.1 Responsibility Although both the consumer and
supplier may reject nonconforming material of the sup-
plier, only the consumer possesses the authority to
accept (purchase) the supplier's material. However,
since the supplier is responsible for providing material
which satisfies contractual requirements, he will in-
spect the product through use of a sampling plan indexed
by the designated AQL to determine whether or not to sub-
mit the product to the consumer,

1.6.2 Special Reservation for Critical Defects The
supplier may be required at the discretion of the respon-
sible avthority to inspect every unit for critical defects
or to follow some other procedure with regard to the in-
spection of critical defects. If a critical defect is
found on any unit of product, even if that unit has not
been selected for inspection for critical defects, the
supplier shall carry out the procedure specified by the
consumer for critical defects.
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1.6.3 Disoosition of Rejected Product Units found to
be defective by either the supplier or consumer shall be

removed and kept apart from the flow of product. The
supplier may correct these units, in which case they will
be screened and resubmitted to the consumer apart from the
reqular flow of product. 1If they are accepted by the con-
sumer, they will be returned to the production line right
after the inspection station for the defects concerned.

.7 DRAWING OF SAMPLLL

ot

1.7.1 Sample Under continuous sampling a sample con-
51 sts of one unit of product drawn from the production
ne as it passes a n)vpn cstation.

'_—l

1.7.2 Frequency of Sampling Certain values of samp-
ling frequency, f, are provided for each of the plans.

1.7.3 Sample Selection The sample units shall be
selected at the chosen sampling freguency (f) so as to
give each unit of product an egual chance of being in-
spected. The inspector should allow the interval be-

tween seurn?le nn1+:: to tr:lr't’r Qnmawhz'}- rai-her +h.:1n r’{rnw

sample units according to a rigid pattern,

1.8 SAMPLING PLANS

1.8.1 Definition As used herein, the phrase "samp-
ling plan" denotes a particular procedure and the size(s)
of the clearance number(s) and sampling frequency(ies)
associated with it.

1.8.2 Code Letters Sampling plans are designated by
code letters. Table 1 provides permissible code letters
based on the number of units in the production interval.
A code letter and its associated sampling frequency
should be selected after considering such influencing
factors as inspection time per unit of product, produc-
tion rate, and proximity to other inspection stations.
When idle inspector time is a significant consideration,
a plan with a higher sampling frequency and lower clear-
ance number is usually preferred.

1.8.3 Obtaining Sampling Plans The AQL and an appro-
priate code letter shall be used to obtain the sampling

plan from Table 2-A, 3~A, 4-A, 5-A, or 6-A. For CSP-F,
it is also necessary to determine N (see 3.2.1).

[84]
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1.8.4 Types of Sampling Plans Five types of sampling
plans: CSP-1, CSP-F, C6P-2, CSP-T, and CSP-V are pro-
vided in Tables 2-4, 3~A, 4-a, 5-A, and 6-A respectively.
L selection of the appropriate plan can be made by a con-
sideration of their individual features. CS8P-1 is the
simplest. CSP-F is a CSP-l plan with clearance number
adjusted to handle a shorter run of product. CSP-2 pro-
vides advance warning when a screening crew may have to
be assembled. CSP-T provides for a reduction in sampling
frequency in good quality situations. CSP-V provides for
a reduction in clearance number in good guality situatiens,
and is an alternative to CSP-T in those situations where a
reduction in sampling frequency has no economic merit.

1.9 DISCONTINUATION OF INSPECTION

1.%.2 Long Periods of Screening When the use of 2.2.6,
3.2.6, 4.2.6, 3,2.6, and £.2.% give indicaticn that an
excessively long period of screening has been in progress,
corrective action shall be taken to improve the production
process and the consumer reserves the right to suspend
product acceptance. The provisions of 2.2.6, 3.2.6, 4.2.6,
5.2.6, and 6.2.6 do not prevent the supplier from taking
correctlve action to improve the production process prior
t0 reaching the limits described in the aforementioned
paragraphs.

1.8.2 Ineffective SBcreening If, during a period of 100%
inspection, a checking inspector finds a defect, the con-
sumer shall be notified, and corrective action shall be
taken to improve the effectiveness of the screening crew.
1f a second defect is found by the checking inspector
during this period of 100% inspection, the same action
shall be taken by the supplier, and the consumer will re-
serve the right to suspend product acceptance. In the
case of critical defects, the consumer reserves the right
to suspend acceptance upon the finding of the first criti-
cal defect by the checking inspector during a period of
100% inspection,

1.10 ESTIMATION OF THE PROCESS AVERAGE

1.10.1 Definition The process average {PA) is definegd
as the percent defective of product submitted by the sup-
nlier for original inspection. Original inspection is the
first inspection of a particular quantity of product as
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[ . distinguished from the inspection of product which has
J been previously submitted. The phrases "Process
Average" and "Percent Defectiv f Submitted Product"
_are used interchangeably.

118
]

1.,10.2 Computation A reasonably good estimate of the
process average can be made from the inspection results.
If the inspection results used are for a set period of
time or a pre~set number of units, the process average
can be estimated as follows:

Inn frsammlame AL Anfmambirne ~hRhoas=uradl
PA PR VAL L WL H?LE\-E:J-VCJ WVidas L v )
est n er of units inspected

1.10.3 Use The estimate of the process average, besides
giving an indication of what percentage of manufactured
product 1s defective, can also be used to consult the
curves given in MIL-STD-1235A-1.

TABLE 1

SAMPLING FREQUENCY "CODE LETTERS

Number of Units in Permissible

Production Interval ‘Code Letters
2-8 AR
3-25 A through C
26-90 A through D
91-500 A through E
501-1200 A through F
1201-3200 A through G
3201-1¢,000 A through H
10,001-35,000 A through I
35,001-150,000 A through J
150,001-up A through K
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SECTION 2
Csp-1
2.1 FEATURES OF CSp-1

CSP-1 is a single-level continuous sampling pro-
cedure which provides for alternating sequences of 100%
inspection and sampling inspection with no limit as to
the number of such sequences., CSP-1 requires a return
to 100% inspection whenever a nonconforming unit is dis-
covered during sampling inspection. See Figure 2-A for
a summary of the operation of CSP-1. Tables 2-A and 2-B
list parameters associated with the procedure.

2.2 DESCRIPTION OF PROCEDURE

2.2.1 Initiation of Production At the start of pro-
duction, each unit of product shall be inspected by the
screening crew. Checking inspection shall be performed
concurrently at a frequency f or more often on the units
passed by the screening crew (see 2.2.5).

2.2.2 Sampling Inspection Sampling inspection nor-

mally is InitlIated wnen the following requirements are
satisfied:

(a) All units of product are made acdcording to
the same drawing and specifications under stable condi-
tions of production. This requirement, which is termed
homogeneity, is usually satisfied when the production
process is not altered by innovation, significant changes
in materials, strikes, retooling (other than that due to
routine changes to compensate for tool wear) or interrup-
tions other than those due to the end of the shift, day,
or week.

(b) At least i consecutive units inspected by
the screening crew during 100% inspection are found free
of the defects concerned.

(c) None of the i consecutive units found
defect-free by the screening crew are found defective
by the checking inspector(s). When sampling inspection
is begun, screening is terminated and samples are taken
at the frequency, £.
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2.2.3 Return to 100t Inspection Sampling inspection
shall be terminated and 100% inspection shall be re-
gsumed if either or both of the conditions described

below occur. For critical defects, screening shall
begin with the unit of produst just after the last
defect-free sample unit, (See 1.6.2 for further pro-

visions for critical defects.)

(a) The production oprocess is interrupted for
moere than three operating days, or the reguirement of
2.2.2(a) is otherwise not satisfied.

{b) A unit having any of the defects con-
cerned is found by the sampling insvector.

When 100% inspection is required, the flow of product 1is
curtailed until the screening crew can begin 100% inspec-
tion. 100% inspection shall be continued until the
requirements of 2.2.2 are met.

2.2.4 - Change in Code Letter If it is necessary or
desirable to change Sampling Frequency Code Letters, the
following applies:

(a) If the change results in an increase in
the sampling frequency, f (and, of course, a decrease
in the c¢learance number, i), the change may be made at
the next shift from a screening sequence to a samollng
sequence or during a2 sampling sequence, whichever is

the earlier,

{b) If the change results in a decrease in
the sampling freguency, f (and, of course, an increase
in the clearance number, i), the change may be made at
the next shift from a sampling sequence to a screening
seguence or during a screening sequence, whichever is
the earlier. (At any time the change may be made by
1n1t1at1ng a screening sequence whose clearance number,

i, will be that a5"0c1at=d with the new code letter.)
2.2.5 Ineffective Screening Whenever the checking

inspector finds a defect in the product found conforming
by the screening crew, the screening crew shall start a
new count of consecutive defect~free units, and the
actions described in 1.9.2 shall be carried out.
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2.2.6 long Periods of Screening If, during a period
of 100% inspection, a defect iIs found before finding i
consecutive conforming units and the number of units
screened is egual to or greater than the appropriate value
of S in Table 2-B, the supplier shall notify the consumer
of this occurrence, and corrective action shall be taken
to improve the production process. The consumer may, at
its option, suspend acceptance immediately or at any time
thereafter during the period of 100% inspection until the
supplier corrects the cause(s) of the high rate of defec-
tiveness. After effective corrective action has been
taken, 100% inspection shall be reinitiated,

10
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START

- | e ——
The screening crew inspects 100% of the units.
Al ‘d

When i consecutive units are founé free of the

defects concerned,

The screeninyg crew is released from 100% inspec-
tion and the sampling inspector inspects a frac-
tion, £, or the units, where the sample units
are selected in random manner. .

il A A N

When the sampling inspector finds one of the
defects concerned,

FIGURE 2-A. PROCEDURE FOR CSP-1 PLANS

11
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3.2.1 Initiation of Period The weriod, in terms of
number of units, N, for which the plan is to be aprlied,
must first be determined, and plan parameters determined
from Table 3-A. (If N is smaller than thr value of i from
Table 3-A, inspect all units.) At the start of production
or of the period for which the plan is to be applied, each
unit of product shall be inspected by the screening crew.
Checking inspection shall be performed concurrently at a
frequency f or more often on the units passed by the
screening crew (see 3.2.5).

3.2.2 Sampling Inspection Sampling inspection normally
is initiated when the following requirements are satisfied:

{a) All units of product are made according to
the same drawings and specifications under stable condi-
tions of production. This reguirement, which is termegd
homogeneity, is usually satisfied when the production
process is not altered by innovation, significant changes
in materials, strikes, retooling (other than that due to
routine changes to compensate for tool wear) or inter-
ruptions other than those due to the end of the shift,
day, or week.

14
MI11.-STD-1235B
10 Pecember 1981
SECTION 3
CsSp-~-F

3.1 FEATURES OF CSP-F

CSP-F is a single-level zontinuous sampling pro-
cedure which provides for alternating seguences of 100%
inspection and sampling inspection. CSP-F is equivalent
to the application of a CSP-1 plan to a specified number
of units at a time, thereby permitting a smaller clear-
ance number to be used. The plan may be apolied in situ-
ations involving short production runs, or it may be
applied to one or more production Llntervals at a time in
situations involving time consuming inspection operations
(for example, inspection with X-rzv aquipment) where a
larger clearance number could cause a production bottle-
neck. See Figure 3-A for a summary of the oonerations of
C5P-F. Table 3-A lists parameters assoniated with the
procedure. AO0Q and AOQL for CSP-F relate Lo the long run
average and limit, respectively, over many periods of
avplication of the plan, which in fact are the samz as the
expected values, respectively, for a sinqgle aoplication of
the plan. :
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(k) At least i consecutive units inspected by
the screening crew during 100% inspection are found free

of the defects concerned.

{(c) None of the i consecutive units found
defect~free by the screening crew are found defective
by the checking inspector(s). When sampling inspection
is begun, screening is terminated and samples are taken
at the frequency, f.

—_ a2 [3S—m =R PP A F, — e e e e

shall be termlnated and 100% 1nspectlon shall be resumed
if any of the conditions -described below occur. For
critical defects, screening shall begin with the unit

of product just after the last defect-free sample unit.
(See 1.6.2 for further provisions for critical defects.)

{a) The production process is interruptecd for

more than three operating days,.or the regquirement of
3.2.2(a) is otherwise not satisfied.

(b} A unit having any of the detects concerned
is found by the sampling inspector.

{c) The units tc which the plan was intended
to be applied have reached the point of inspection.

The remaining units to be produced will be broken down

L momly e

Cauill YiLuuy

into one or more groups, and the i value for
will be determined from Table 3=-A., For example, suppose
that initially the size of a production run is to be
3,000 units, and subsequently it is determined that the
rur is to be 4,000 units. After 3,000 units have passed
the point of inspection, 100% inspection will be initi-
ated, with an i value associated with N = 1,000.

When 100% inspection is required, the flow of product is

- nAoa

curtailed until the screening crew can begin 100% inspec-
tion. 100% inspection shall be continued until the re-

guirements of 3.2.2 are met.

desirable to change Sampling Frequency Code lLetters, the
following applies:

3.2.4 Change in Code Letter If it is necessary or

15
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fa) If the change results in an increase in
the sampling frequency, £ (and, of course, a decrease
in the clearance number, i), the change may be made at
the next shift from a screening sequence to a sampling
seguence or during a sampling sequence, whichever is
the earlier.

(b} If the change results in a decrease in
the sampling frequency, f (and, of course, an increase
in the clearance number, i), the change may be made at
the next shift from a sampling sequence to a screening
sequence or during a screening sequence, whichever is
the earlier. (At any time. the change may be made by
1n1tlat1nd a qcrepnlnﬂ sequence whose clearance number,

i, will be that assoc;ated with the new code letter.)

3.2.5 Ineffective Screening Whenever the checking
inspector finds a defect In the product found conform-
ing by the screening crew, the screening crew shall
start a new count of consecutive defect-free units,
and the actions described in 1.9.2 shall be carried
out.

3.2.¢ Long Periods of Screening If, during a period
of 100% inspection, a defect 1s found before finding i
consecutive conforming units and the number of

units screened is equal to or greater than the appro-
priate value of S in Table 2-B (before N units have
reached the point of inspection), the supplier shall
notify the consumer of this occurrence, and corrective
action shall be taken to improve the production process,

The consumer may, at its optieon, suspend acceptance

immediately or at any time thereafter during the period
of 100¢ inspection until the supplier corrects the
cause(s) of the high rate of defectiveness. After
effective corrective action has been taken, 100% in-
spection shall be reinitiated. (Note: If several con-
secutive periods of some length N each have passed with-
out going to sampling, and without reaching the S wvalue
because N is smaller than S, the consumer reserves the

r_‘l_ght to cause the su ppl +0 use another sa:npl-nng

plan.)

l\_ L] i

16
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| sIasL

The screening crew inspects 100% of the units.

l ————

\ When i consecutive units are found free of the
defects congerned,

The screening crew is released from 10N% inspec-
~ion and the sampling inspector inspects a frac-
tion, f, of the units, where the sample units
are selected in a random manner.

| S— *--------------------#

When the sampling inspector finds one of the

NOTFE: This plan is applied to a specified
number of units, N, to be produced in the
period considered.

FIGURE 3-A. PROCEDURE FOR CSP-F PLANS

17
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SECTION 4
Csp-2
4.1 FEATURES OF CSP-2

CSP-2 is a type of single~level continuous sam-
pling procedure which provides for alternating sequences
of 100% inspection and sampling inspection with no limits
as to the number of such sequences. CSP-2 reguires a
return to l100% inspection whenever two defective units
are found separated by fewer than i consecutive sampled
units but does not require return to 100% inspection if
i or more consecutive defect-free sample units separate
two defective units. CSP-2 shall not be used for inspec-
tion for critical defects (see also 1.6.2). See Figure
4-A for a summary of the operation of CSP-2, Tables 4-A
and 4-B list parameters associated with the procedure.

4.2 DESCRIPTION OF PROCEDURE

4.2.1 Initiation of Production At the start of pro-
duction, each unit of product shall be inspected by the
screening crew. Checking inspection shall be performed
concurrently at a freguency f or more often on the units
passed by the screening crew (see 4.2.5).

4.2.2 Sampling Inspection Sampling inspection normal-

ly is initlated when the following requirements are
satisfied:

{(a)} All units of product are made according to
the same drawings and specifications under stable condi-
tions of production. This requirement, which is termed
homogeneity, is usually satisfied when the production
process is not altered by innovation, significant changes
in materials, strikes, retooling (other than that due to
routine changes to compensate for tool wear) or inter~
ruptions other than those due to the end of the shift,
day, or week.

(b) At least i consecutive units inspected by
the screening crew during 100% inspection are found free
of the defects concerned.

(c} None of the i consecutive units found
defect-free by the screening crew are found defective
by the checking inspector(s}. When sampling inspection
is bequn, screening is terminated and samples are taken
at the frequency, f.
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4,2.3 Return to 100% InsEection Sampling inspection

shall be terminated and 100U% inspection shall be resumed
upon the occurrence of one or both of the conditions

described below:

(a) The production process is interrupted for

more than three operating days, or the requirement of
4.2,2(a) is otherwise not satisfied.

_ (b) Fewer than i consecutive defect-free sample
units separate two defective sample units,

When 100% inspection is required, the flow of product is
curtailed until the screening crew can begin 100% inspec=-

tion. 100% inspection shall be continued until the re-

quirements of 4.2.2 are met.

4.2.4 Change in Code lLetter 1If it is necessary or
desirable to change Sampling Frequency Code Letters, the
following applies:

{a) If the change results in an increase in
the sampllng frequency, f {(and, of course, a decrease
in the clearance number, i}, the change nay be made at
the next shift from a screening sequence toc a sampling
sequence or during a sampling seguence, whichever is

the earlier.

(b) If the change results in a decrease in
the sampling frequency, f (and, of course, an increase
in the clearance number, i), the change may be made at
the next shift from a sampllng sequence to a screenlnq
sequence or during a screenlng sequence, whichever is
the earlier. (At any time the change may be made by
initiating a screening sequence whose clearance number,
i, will be that associated with the new code letter.)

4.2.5 Ineffective Screening Whenever the checking
inspector finds a defect in the product found conform-
ing by the screening crew, the screening crew shall
start a new count of consecutive defect-free units,

and the actions described in 1.9.2 shall be carried out.

4.2.6 Long Periods of Screening If, during a perlod
of 100% inspection, a defect 1s found before finding i
consecutive conforming units and the number of

e d w N N am e e ¥ e L e e L Y]
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units screened is equal to or greater than the appro-
priate value of S in Table 4-B, the supplier will notify
the consumer of this occurrence, and corrective action
shall be taken to improve the production process. The
consumer may, at its option, suspend acceptance immedi-
ately or at any time thereafter during the period of 100%
acceptance until the supplier corrects the cause(s) of
the high rate of defectives. After effective corrective

action has been taken, 100% inspection shall be reiniti-
ated, )
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START

The screening crew inspects 100% of the units.

o L

When i consecutive units are found free of the
defects concerned, the screening crew is released’
from 100% inspection, and

I

The sampling inspector inspects a fraction, f, of
the units, where the sample units are selected in

a random manner.

i When the sampling 1n5pector finds one of the de-
fects concerned,
h—— S —

The sampling inspector continues sampling but
keeps count of the number of sample-units in-
spected after finding the defect.

If the sampling inspec- If the sampling inspec-
tor finds i consecutive tor finds one of the
sample-units are free of § defects concerned,

the defects concerned,

e

FIGURE 4-A. PROCEDURE FOR CSP-2 PLANS
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5.2.3 Return to 100% Inspection Sampling inspection
shall be terminated and 100% inspection shall be resumed
if either or both of the conditions described below
occur.

{a}) The production process is interrupted for
more than three operating days, or the requirement of
5.2.2(a) is otherwise not satisfied,

(b) A unit having any of the defects concerned
is found by the sampling inspector.

Wwhen 100% inspection is reguired, the flow of product is
curtailed until the screening crew can begin 100% inspec-—
tion. 100% inspection shall be continued until the re-
guirements of 5,2,2 are met.

5.2.4 Chanae in Code Letter If it is necessary or
desirable to change Sampling Frequency Code Letters, the
following applies:

{a) If the change results in an increase in
the sampling frequency, f (and, of course, a decrease

in the clearance number, i), the change may be made at
Lhe next shift from a screening sequence to a sampling

N A

sequence or during a sampling sequence, whichever is
the earlier. .

(b) If the change results in a decrease in
the sampling frequency, f (and, of course, an increase
in the clearance number, i), the change may be made at
the next shift from a sampling seguence to a screening
sequence or during a screening seguence, whichever is
the earlier. (At any time the change may be made by
initiating a screening sequence whose clearance number,
i, will be that associated with the new code letter.)

5.2.5 Ineffective Screening Whenever the checking
inspector finds a defect 1In the product found conform-
ing by the screening crew, the screening crew shall
start a new count of consecutive defect~free units,

and the actions described in 1.9.2 shall be carried out.
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SECTION 5
Ccsp-T
5.1 FEATURES OF CSP-T

CSP-T is a multi-level continuous sampling pro-
cedure which provides for alternating sequences of 100%
inspection and sampling inspection. CSP-T requires a
return to 100% inspection whenever a nonconforming unit
is discovered during sampling inspection, but provides
for a reduced sampling freguency upon demonstration of
superior product quality. CSP-T shall not be used for
inspection for critical defects (see also 1.6.2). See
Figure 53-A for a summary of the operation of CSP-T.
Tables 5-A and 5-B list parameters associated with the
procedure, ‘ :

5.2 DESCRIPTION OF PROCEDURE

5.2.1 Initiation of Production At the start of pro-
duction, each unlt of product shall be inspected by the
screening crew. Checking inspection shall be performed.
concurrently at frequency f or more often on the units
passed by the screening crew (see 5.2.5).

5.2.2 Sampling Inspection Sampling inspection nor-
mally is initiated when the following requirements are
satisfied:

{a) All units of product are made according
to the same drawings and specifications under stable
conditions of production. This requirement, which is
termed homogeneity, is usually satisfied when the pro-
duction process is not altered by innovation, signifi-
cant changes in materials, strikes, retooling (other
than that due to routine changes to compensate for
tool wear} or interruptions other than those due to
the end of the shift, day, or week.

(b) At least i consecutive units inspected by
the screening crew during 100% inspection are found free
of the defects concerned. '

{c) None of the i consecutive units found
defect-free by the screening crew are found defective
by the checking inspector(s). When sampling inspec-
tion is begun, screening is terminated and samples are
taken at the frequency f. The sampling frequency may
be reduced subject to the conditions shown on Figure 5-A,
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5.2.6 Long Periods of Screening 1If, during a period
of 100% inspection, a defect is found before finding i
consecutive conforming units and the number of

units screened is equal to or greater than the appropri-
ate value of S in Table 5-B, the supplier shall notify
the consumer of this occurrence, and corrective action
shall be taken to improve the production process. The
consumer may, at its option, suspend acceptance immedi-.
ately or at any time thereafter during the period of
100% inspection until the supplier corrects the cause(s)
of the high rate of defectives. After effective correc-

tive action has been taken, 100% inspection shall be
reinitiated.
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START

The screening crew inspects 100% of the units.
I

When i consecutive units are found free of the

defects concerned,

The screening crew is released from 100% inspec-
tion and the sampling inspector inspects a frac-
tion, £, of the units, where the units are select-

ed in a random manner.

r
If the sampling inspec- If the sampling inspec-
tor finds one of the de-}f tor finds 1 consecutive

fects concerned, sample units are free of
the defects concerned,

The sampling inspcctor begins inspecting a frac-
tion, £f/2, of the units, which are selected in a
random manner. :

If the sampling inspec- If the sampling inspec-
tor finds one of the de~{ tor finds i consecutive
fects concerned, sample units are free of
the defects concerned,

The sampling inspector begins inspecting a frac-
tion, £/4, of the units, which are selected in a

random manner.

wWhen the sampling inspector finds one of the de-~
fects concerned,

FIGURE 5-A. PROCEDURE FOR CSP-T PLANS
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SECTION 6
CSP-~V
6.1 FEATURES OF CSP-V

CsP-V is a single-level continuous sampling pro-
cedure which provides for alternating seguences of 100%
inspection and sampling inspection, CSP=V requires a re-
turn to 100% inspection whenever a nonconforming unit is
discovered during sampling inspection, but provides for
a reduced clearance number upon demonstration of superior
product quality. It can be beneficially applied in those
situations where there is no advantage to reducing sam-
pling frequencies in the good quality situation; for
example, when the inspector would merely have more idle
time if the sampling frequency were reduced. CSP-V shall
not be used for inspection for critical defects (see also
1.6.2), See Figure 6~A for a summary of the operation of
CSP-V. Tables 6-A and 6-B.list parameters associated
with the procedure.

6.2 DESCRIPTION OF PROCEDURE
£.2.1 Initiation of Production At the start of pro-

duction, each unit of product shall be inspected by the

screening crew, Checking inspection shall be performed

concurrently at a frequency f or more often on the units
passed by the screening crew (see 6.2.5).

6.2.2 Sampling Inspection Sampling inspection nor-
mally is initiated when the following reguirements are
satisfied:

(a) All units of product are made according to
the same drawings and specifications under stable condi-
tions of production. This requirement, which is termed
homogeneity, is usually satisfied when the production
process is not altered by innovation, significant changes
in materials, strikes, retooling (other than that due to
routine changes to compensate for tool wear) or inter-
ruptions other than those due to the end of the shift,
cay, 2r week.

{b) At least i (or x if appropriate) consecu-

tive units inspected by the screening crew during 100%
inspection are found free of the defects concerned.
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(c) None of the i (or x if appropriate)} con-~
secutive units found defect-free by the screening crew
are found defective by the checking inspector{s). When
sampling inspection is begun, screening is terminated
ané¢ samples are taken at the frequency, f.

6.2.3 Return to 100% Inspection Sampling inspection
shall be terminated and 100% inspection shall be resumed
if either or both of the conditions described below
occur. The appropriate clearance number will be deter~
mined according to the procedural rules shown in

Figure 6-A.

(a) The production process is interrupted for
more than three operating days, or the requirement of
6.2.2(a) is otherwise not satisfied. '

(b) A unit having any of the defects concerned
is found by the sampling inspector.

When 100% inspection is required, the flow of product is
curtailed until the screening crew can begin 100% in-

‘spection. 100% inspection shall be continued until the

reguirements of 6.2.2 are met.

6.2.4 Change in Code Letter If it is necessary or
desirable to change Sampling Freauency Code Letters, the

following applies:

(a) If the change results in an increase in
the sampling frequency, f (and, of course, a decrease
in the clearance number, i), the change may be made at
the next shift from a screening sequence to a sampling
sequence or during a sampling sequence, whichever is
the earlier.

(b) If the change results in a decrease in
the sampling frequency, £ (and, of course, an increase
in the clearance number, i), the change may be made at
the next shift from a sampling sequerce to a screening
sequence or during a screening sequence, whichever is
the earlier. (At anv time the change may be made by
initiating a screening sequence whose clearance nurker,
i, will be that associated with the new code letter.)
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6.2.5 Ineffective Screening Whenever the checking
inspector finds a defect in the product found conforming
by the screening crew, the screening crew shall start a
new count of consecutive defect-free units, and the
actions described in 1,9.2 shall be carried out.

6.2.6 Long Periods of Screening If, during a period
of 100% inspection, a defect 1s found before finding i
consecutive conforming units and the number of

units screened is egual to or greater than the appropri-
ate value of § in Table 6-B, the supplier shall notify
the consumer of this occurrence, and corrective action
shall be taken to improve the production process. The
consumer may, at its option, suspend acceptance immedi-
ately or at any time thereafter during the period of
100% inspection until the supplier corrects the cause (s)
of the high rate of defectives. After effective cor~

rective action has been taken, 100% inspection shall be
reinitiated.
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START

The screening crew inspects 100% of the units.

When i consecutive units are found free of the

defects concerned,

_7i
The screening crew 1s released from 100% inspec-

P . B PY h : i
tion and the sampling inspector inspects a frac-

tion, f, of the units, where the units are select-
ed in a random manner.

T
If the sampling inspec- If i consecutive sample
tor finds one of the de- Junits are free of the
fects concerned defects concerned,

*

|

* -

|

When the sampling inspector finds one of the de-
fects concerned,

] I

e J
The screening crew begins inspection 100% of the
units.

If a defect is found in If x consecutive units
the next x consecutive are free of the defects
units. concerned,

FIGURE 6~A., PROCEDURE FOR CSP-V PLANS
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The sampling inspector continues. to inspect a frac-
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SECTION 7
DEFINITIONS
7.1 Acceptable Quality Level (AQL) See 1.3.1 -
7.2 Average Outgoing Quality (ADD) See 1.4.1.1
7.3 Average QOutooing Quality Limit (AOQL) See 1.4.1.2
7.4 Checking Inspection Checking inspection is sam-

pling inspection performed by the supplier on units of
product which have already been 100% inspected in order
to determine the effectiveness of the screening crew,
This inspection is performed at the samplinag rate £ or
more often.

7.5 Clearance Number The clearance number, i, is
the number of consecutive conforming (i.e.,, defect-free)
units in 100% inspection required prior to qualifyina
for inspection on a sampling basis,

7.6 Conforming Unit A conforming unit is one which
meets the acceptance criteria established for the char-
acteristic being considered.

7.7 Continuous Sampling Inspection Continuous sam-
pling inspection 1s the examination or testing of units

of product as thev move past an inspection station. Only
those units of product found by the inspector or screening
crew to be nonconforming are rejected. The rest of the
production, uninsvected units as well as units found to
be conforming, is allowed to continue down the production
line as conforming material,

7.8 Critical Defect See 1.2.1.1
7.9 Critical Defective See 1,2.2.1
7.10 Defect A defect is any nOnconformance of the

unit of product with specified requirements.

7.11 Defects Concerned The defects being inspected
for while using the sampling plan.
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7.12 Defective A defective is anyv unit of product
which contains one or more defects. ‘

7.13 Insvection Inspection is the process of mea-
suring, examining, testing, or otherwise comparing the
unit of product with the requirements.

7.14 Inspection by Attributes Inspection by attri-
butes is Inspection whereby certain characteristics of
units of products are inspected and classified simply
as conforming or not conforming to the specified
requirements.

7.15 Inspection by Defect Class When one sampling
plan is associated with inspection for several kinds of
defects collectively and each unit of product inspected
is inspected for each of the defects in the class.

7.16 Inspection by Individual Defect When one sam-~
pling plan is associated with Inspection for a single
defect, or when a sampling plan is applied to each of
several defects independently.

7.17 Major Defect See 1.2,1.2

7.18 Major Defective See 1.2.2.2

7.19 Minor Defect See 1.2.1.3

7.2¢ Minor Defective See 1.2.2.3

7.21 Moving Product The term "moﬁing product” refers

to product which 1s flowing past the inspection station,
In the typical case the product moves on a conveyor belt
or line; however, it may be moved in tote boxes, buggies
or other conveyances which are operated manually or by
mobile materials-handling equipment,

7.22 Multi-level A multi-level plan consists of
periods of 100% inspection and of sampling inspection
at various rates which reflect past inspection results.

7.23 N The specified number of units to which CSP-F
is to be applied.

L
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7.24 One Hundred Percent Inspection One hundred per-
cent inspectior. means the inspection of every unit of
preduct for the defects concerned listed for an inspec-
tion station. The two terms, screening and 100% inspec-
tion, are used interchangeably in this standard.

7.25 Process Average The process average (PA) is
defined as the percent defective of product submitted by
the supplier for original inspection. Original inspec-
tion is the first inspection of a particular quantity of
product as distinguished from the inspection of product
which has been resubmitted.

7.26 Production Interval A production interval is
normally a shift; it can be a day if it is reasonably
certain that shift changes do not affect quality of pro-
duct, but shall not be longer than a day.

7.27 Samplirng Freguency (f) The sampling frequency,
£, is the desjred ratlo between the number of units of
product randomly selected and inspected at an inspection
station and the number of units passing the inspection
station during periods of sampling inspection. In this
Standard, each f is expressed as a fraction of the form,
177, Y725, 1/50, etc. The procedure used in selecting
the sanzle units should give each unit of product pre-
scated durine periods of sampling inspection an equal
chance of being selected and inspected.

7.28 Sampling Inspection Sampling inspection in this
Standard means thce inspection for the defects concerned
where the units sclected for inspection are selected by
sampling.

7.29 Screenin Screeninrg is 100% inspection where
all defective units are removed from the production flow.
The two terms, screening and 100% inspection, are used
interchangeably in this Standard.

7.3C Single-level P2 single-level plan consists of
alternating periocs of 100% inspection and sampling in-
spectic: wherein the sampling rate is constant.
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7.31 Unit of Preduct The unit of product is the thing being
inspected in order to determine its c¢lassification as defective
or nondefective or to count the number of defe-ts.” It may be a
single article, a pair, a set, a length, an area, an operation, 4
voiume, a component of an end product, or the end product itself.
The unit of product may or may not be the same as the unit of
purchase, supply, production, or shipment.
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