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ACCEPTANCE SAMPLING PLANS

1. INTRODUCTION

This standard is a compilation of attributes and variables acceptance
sampling plans and procedures which may be used as a ready reference to pro-
vide protection to both supplier and purchaser whenever sampling inspection
is involved. Appendix A discusses some of the basic and underlying principles
involved in these plans and procedures. The plans and procedures provide
for selection of adequate sample quantities and evaluation of inspection
data for the purpose of determining conformance to the specified lot tolerance
percent defective (LTPD) and B error acceptance criteria.

The plans contained herein, and their respective operating characteristic
curves, are identical to those contained in the Military Standards 105D and
414, The procedures for selection and use of the plans have been modified to:

1. Assure the required quality level for each individual inspection
lot rather than emphasize the acceptance of a level of quality
considered satisfactory as a long term average,

2. Base acceptance calculations on lot tolerance percent defective
(LTPD) and B error (purchaser risk) rather than acceptable quality
level (AQL) and o error (supplier risk).

2. REFERENCE DOCUMENTS

The following documents are a part of this standard to the extent speci-
fied herein. The issue of a document in effect on the date of the invitation
to bid, including any amendments also in effect on that date, shall apply
unless otherwise specified., Where this standard appears to conflict with
the requirements of a referenced document, such conflict shall be brought

to the attention of the purchaser for resolution,

2.1 Military Standards.

MIL-STD-105D Sampling Procedures and Tables for Inspection by Attributes

MIL-STD-L1kL Sampling Procedures and Tables for Inspection by Variables
for Percent Defective

3. DEFINITIONS
For additional clarification, see Appendix A.

3.1 Acceptable Quality Level (AQL). That designated value of percent
defective (or of defects per hundred units) which is considered satisfactory
for a great majority of the purchased product.
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. 3.2 Accéptance Number (AC). The largest number of defective units (or
defects) in the sample or samples under consideration that will permit accep-
tance of the inspection lot.

L 2]

3.3 Acceptance Sampling. The act of taking samples, from a parent
inspection lot, on which to base a decision whether to accept or reject the 4
parent lot.

3.4 Acceptance Sampling Plan. A specific plan that states the sample
size or sizes to be used and the associated acceptance and rejection criteria.

3.5 Attributes. The classification of a product simply as conforming
or not conforming to specified requirements.

3.6 Inspection. The process of measuring, examining, testing, gaging,
or otherwise comparing the unit with the applicable requirements.

3.7 Inspection Lot. A specific quantity of similar materials or units
on which acceptance sampling is to be performed.

3.8 Limiting Quality (LQ). The maximum lot percent defective consid~
ered acceptable, at a specified B risk, by the purchaser.

3.9 Lot Tolerance Precent Defective (LTPD). Expressed in percent defec-
tive, the poorest quality in an individual lot that shall be accepted at a @
spec1f1ed B risk, by the purchaser.

3.10 Operating Characteristic (OC) Curve. The probability of accepting
products or materials of various levels of proportion defective.

3.11 Rejection Number {(Re). The smallest number of defective units (or
defects) in the sample or samples under consideration that will require
rejection of the inspection lot.

3.12 Risk, Purchaser (B8). For a given sampling plan, the probabllity
of accepting a lot of LTPD quality.

3.13 Risk, Supplier (o). TFor a given sampling plan, the probability of
rejecting a lot of AQL quality.

3.1k Sample. One or more units drawn randomly from an inspection lot
for purposes of inspection to reach a decision regarding acceptabllity of
the lot. :

3.15 Variables. Measurements on a continuous numerical scale which
indicate the degree of conformance or nonconformance of the item being ' .
measured.

L, ATTRIBUTES ACCEPTANCE SAMPLING PLANS

This section provides sampling procedurés and refefence tables for use
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in planning and conducting inspection by attributes,

These plans have been taken from MIL-STD-105D and provide an identical
degree of protection. The procedures for the use of these plans, however,
are intended to force attention, by all concerned, on the basic operating
characteristic curves of the plans used., Generally, the procedures here
more nearly reflect the LQ concept as defined in MIL-STD-105D rather than
the AQL concept which primarily emphasizes the supplier risk.

4.1 Formation of Lots or Batches. The product shall be assembled into
identifiable lots, sublots, batches, or in such other manner as may be pre-
scribed. ZEach lot or batch shall consist of units or product of a single
type, grade, class, size, and composition, manufactured under essentially
the same conditions, and at essentially the same time.

L.2 Presentation of Lots or Batches. The formation of the lots or
batches, lot or batch size, and the manner in which each lot or batch is
to be presented and identified by the suppller will be designated or
approved by the purchaser.

4.3 Acceptability of Lots or Batches. Acceptability of a lot or batch
will be determined by the use of a sampling plan or plans associated with
the specified LTPD.

L.4 Types of Sampling Plans. A decision as to the type of plan, either
single, double, or multiple, will usually be based upon the comparison between
the administrative difficulty and the average sample sizes of the available
plans. The average sample size of multiple plans is less than for double
(except in the case corresponding to single acceptance number one) and both
of these are always less than a single sample size. Usually the administra-
tive difficulty for single sampling and the cost per unit of the sample are
less than for double or multiple sampling procedures.

4,4,1 Single Sampling Plan. The number of sample units inspected
shall be equal to the sample size given by the plan. If the number of defec-—
tive units found in the sample is equal to or less than the acceptance number,
the lot or batch shall be considered acceptable. If the number of defective
wits is equal to or greater than the rejection number, the lot or batch
shall be rejected.

L. 4.2 Double Sampling Plan. In the first phase of inspection, the
number of sample units inspected shall be equal to the first sample size
given by the plan. If the mumber of defective units found in the first sample
is equal to or less than the first acceptance number, the lot or batch shall
be considered acceptable. If the number of defective units found in the
first sample is egual to or greater than the first rejection number, the
lot or batch shall be rejected. If the number of defective units found in
the first sample is between the first acceptance and rejection numbers, a
second sample of the size given by the plan shall be inspected. The number of
defective units found in the first and second samples shall be accumulated., If
the cumulative number of defective units is equal to or less than the second
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acceptance number, the lot or batch shall be considered acceptable. If the
cumulative number of defective units is equal to or greater than the second
rejection number, the lot or batch shall be rejected.

4L, 4,3 Multiple Sample Plan. Under multiple sampling, the procedure.
shall be similar to that specified in L4.4.2, except that the number of succes-
sive samples required to reach a decision may be more than two.

4.5 Operating Characterigtic Curves. The operating characteristic
curves for normal inspection, shown in Table 3 in Appendix B indicate the
percentage of lots or batches which may be expected to be accepted under the
various sampling plans for a given process quality. The curves shown are for
single sampling; curves for double and multiple sampling are matched as
closely as practicable. The OC curves shown for AQL's greater than 10.0 are
based on the Poisson distribution and are appliecable for defects per hundred
units inspection; those for AQL's of 10.0 or less and sample sizes of 80 or
less are based on the binomial distribution and are applicable for percent
defective inspection; those for AQL's of 10.0 or less and sample sizes
larger than 80 are based on the Poisson distribution and applicable either
for defects per hundred units inspection, or for percent defective inspec-
tion (the Poisson distribution being an adequate approximation to the bino-
mial distribution under these conditions).

4.6 Obtaining the Sampling Plan.

4,6.1 An OC curve (see 4.5) shall be selected from Table 3 which
passes through a point the coordinates of which are the specified LTPD and
8 values for the characteristic in question. It should be noted that there
may be several OC curves in Table 3 which pass through the required point
or sufficiently close to satisfy the specified LTPD and purchaser risk B.
The OC curve selected should also be examined for its appropriateness as
to the supplier's risk. If the supplier's process average is close to, yet
less than, the specified LTPD, a larger sample is required to identify the
acceptable lots from the unacceptable lots than would be required if the
supplier's process average were considerably less than the specified LTPD.
The unit cost of inspection and manufacture need to be evaluated by the sup-
plier to arrive at an economically optimum OC curve.

4L,6.2 The AQL value and the sample size code letter for the OC curve
selected shall be used to obtain the appropriate sampling plan from the table
on the page opposite the selected OC curve. When no sampling plan is avail-
gble in these tables for a given combination of AQL value and sample size
code letter, the user is directed to a different sample size code letter
and different plan which may be used.

4,7 Time of Sampling. Samples may be drawn after all the units com~
prising the lot or batch have been assembled, or samples may be drawn during
assembly of the lot or batch.

5. VARIABLES ACCEPTANCE SAMPLING PLANS

The variables acceptance sampling plans contained herein have been taken

D]



<

RDT F 2-7T
Page 5

from MIL-STD-41k and provide an identical degree of protection. The proce-
dures for the use of the plans have been changed in this standard to more
adequately assure the quality of each individual lot. These plans and proce-
dures may be used whether inspection is performed at the point of production
or at the destination. When applicable, this standard shall be referenced

in the specification, contract, or inspection instructions, and the provisions
set forth herein shall govern.

Variables acceptance sampling plans may require fewer samples than attri-
butes sampling plans, but they may only be used where the measurements of
the quality characteristic are independent, identically distributed normal
random variables. In considering applications where the normality or indepen-
dence of measurements is questionable, statistical evidence supporting normal-
ity or independence will be required prior to the use of varisbles plans.

This section of this standard is divided into three parts:
1. Paragraph 5.1 describes general procedures for the sampling plans.

2. Paragraph 5.2 describes procedures and applications of the sampling
plans when the variability of the individual units within the lot is
unknown, This part is subdivided into the following two categories:

a. Sampling plans for the single specification limit case.
b. BSampling plans for the double specification limit case.

3. Paragraph 5.3 describes the plans which may be used when the vari-
ability is known. This part is subdivided into the following two
categories:

a. Sampling plans for the single specification limit case.
b. Sampling plans for the double specification limit case.

The plans in 5.3 which use known variability, o, require considerably
fewer sample units for comparable assurance than the type of plans in 5.2.
However, the use of known variability plans shall be based upon a demonstra-
tion by the supplier that his process is controlled in a manner such that
the within-lot variance of the affected product characteristic remains stable
(see Appendix A). The supplier's method of demonstrating proof of known
variability shall be approved by the purchaser prior to the supplier's use
of sampling plans using known variability. Purchaser's approval shall be
required prior to applying sampling plans using known variability.

Illustrations of the computations and procedures used in the sampling
plans are glven by examples in the applicable parts and in Appendix 3B,

5.1 General Description and Proceédures.

5.1.1 Selection of Sampling Plan. For the product characteristic in
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question, note the specified LTPD and B and value in the RDT standards. An
appropriate OC curve shall be selected from Table 4 in Appendix B.

£)

5.1.1.1 Assure the Specified LTPD and B. Select from Table L an
OC curve which plots through the specified ILTPD, at the specified B value, for
the product characteristic in question. (Note that the LTPD value is located c
on the horizontal scale, while the B value is located on the vertical scale.)
If there is no OC curve showing exact correspondence to the specified values
of LTPD and B in Table Y4, the next lower OC curve shall be chosen. No samp-
ling plans with curves passing above these values shall be selected,

5.1.1.2 Assure the Desired Supplier Risk. There may be a choice
of several OC curves which will satisfy the specified LTPD and B values;
the final choice of which curve to select should be evaluated by the supplier
concerning the effect of the varying chances of rejecting lots having accept—
able quality level., The supplier should choose an OC curve which, in addition
to being adequate for the specified LTPD and B values, also minimizes the
risk of rejecting lots of the level of quality which the supplier normally
produces—-if such lots are of better quality than the specified LTPD. If
the supplier's process capability is such that he normally produces lots
of a percent defective close to the LTPD, a steeper OC curve {(and consequently,
more samples) is required to discriminate between the acceptable and unaccept-~
able lots., If the supplier’s process average, in terms of lot percent defec-~
tive, is small in relation to the LTPD, a less steep OC curve (and consequently,
fewer samples) is required to minimize the risk of rejecting such lots while
at the game time assuring the sgpecified LTPD and B.

5.1.1.3 Determination of Appropriate Sampling Plan. For the
appropriate OC curve, selected as above, note its specified AQL value and
sample ccde letter as given in Table L. Refer these to Table 5 (if the
within-lot variability is unknown) or Table 7 (if the within~lot variability
is known) for the sample size and acceptance criterion to be used.

5.1.2 Sample Selection. A sample is one or more units of product
drawn from a lot. The required number of sample units, as determined from
Tables 5 or T, shall be taken at random from the parent lot without regard
to their quality.

5.1.3 BSpecial Plans from Other Sources. Variables acceptance sam-
pling plans from sources other than this standard shall be submitted to the

purchaser for review and approval prior to ilmplementation and use.

5.2 Unknown Varigbility Plans. $

5.2.1 Single Specification Limit. The procedures for use with plans
for a single specification limit when variability of items within the lot .
is unknown are as follows (see B.2.1.1 in Appendix B):

1. Enter Table 4 with the specified LTPD and B values. Select a
satisfactory OC curve for these values (see 5.1.1). Note the €i
sample size code letter and AQL value for the curve selected,
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Combined.

Using the sample size code letter and AQL value determined as above,
refer to Table 5 for the sample size n and the maximum allowable
percent defective M.

Select at random the sample of n units from the lot. Inspect and
record the measurement of the quality characteristic for each unit
of the sample,

Compute the sample mean X and the sample standard deviation s.
Compute the quality index QU = ip—i)/s if an upper specification

limit U is specified, or QL = (X-L)/s if a lower specification
limit L is specified.

Using or (as the case may be) and the sample size n, determine
the estimated lot percent defective p (percent defective above the
upper specification limit) or P (percent defective below the lower
specification limit) from Table 6.

If the estimated lot percent defective p_. or p, is egqual to or less
than the maximum allowable percent defecgive M% the lot meets the
acceptability criterionj; if p. or p. is greater than M or if or

is negative, then the lot dces not meet the acceptability
criterion.

5.2.2 Double Specification Limit.

5.2.2.1 One LTPD Value for Both Upper and Lower Specifications
In cases where a single LTPD value is established for the upper

and lower specification limit combined for a single quality characteristic,
the following steps summarize the procedures to be used (see B.2.1.2,
Appendix B):

1.

Enter Table 4 with the specified LTPD and B. Select a satisfactory
0C curve for these values (see 5.1.1). Note the sample size code
letter and AQL value for the curve selected.

Using the sample size code letter and AQL value determined as above,
refer to Table 5 for the sample size n and the maximum allowable
percent defective M,

Select at random the sample of n units from the lot. Inspect and
record the measurement of the quality characteristic for each unit
of the sample,

Compute the sample mean X and sample standard deviation s.

Compute the quality indices Q; = (U-X)/s and Q = (X-L)/s.

With the above quality indices and the sample size n, determine from
Table 6 the lot percent defective above the upper specification, pU
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and the lot percent defect below the lower specification p Ada ‘ii
these to obtain the total estimated percent defective in tﬁe lot,

= <= .
1Y Py T Py

T. 1If the estimated lot percent defective p is equal to or less than
the maximum allowable percent defective M, the lot meets the accept-

ability criterion; if p is greater than M or if either or or
both are negative, then the lot does not meet the acceptibility ’
criterion.

5,2.2.2 Different LTPD Values for Upper and Lower Specification
Limits. In cases where the LTPD values for upper and lower specification
limits differ for a single quality characteristic, the following steps
summarize the procedures to be used (see B.2.1.3 in Appendix B):

1. Locate an appropriate OC curve in Table 4 as in 5.2.2.1, step 1,
for each specified LTPD value and corresponding B risks. Note the
AQL values and sample size code letter for the operating character-
istic curves selected (see 5.1.1).

2. Using the above AQL values and sample size code letter, note the
appropriate sampling plans in Table 5. Obtain the sample size n
and the maximum allowable percent defectives and , corre-
sponding to the AQL values for the upper and lower specification
limits, respectively.

3, Select at random the sample of n units from the lot; inspect and
record the measurement of the quality characteristic for each unit
in the sample.

4, Compute the sample mean X and standard deviationrs.
5. Compute the quality indices Q; = (U-X)/s and Q = (X-L)/s.

6. U51ng ‘each of the values , and Q , and the sample size n, from
Table 6 determine the estimated 10¥ percent defectives p.. and p_,
corresponding to the percent defectives above the upper and belgw
the lower specification limits. Also, determine the combined defec-

tive p = pU + PL'

T. If all three of the following conditions are satisfied, the lot meets
the acceptability criteria:

a. Py is equal to or less than MU’

b. P, is equal to or less than ML’

c. p is equal to or less than the larger of ML and MU’ >

If either Q% Qg or both, are negative, the lot does not meet the
acceptabilify criteria.
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when

*n

Specification Limits Combined.

5.3 Known Variability Plans.
the variability, o, of units within the lot is known.

This part describes procedures to be used

........

5.3.1 Single Specification Limit.(See B.2.1.1, Appendix B.)

Enter Table L with the specified LTPD and B. Select a satisfactory
0C curve for these values (see 5.1.1). Note the sample size code
letter and AQL value for the curve selected.

Using sample size code letter and AQL value determined as above,
refer to Table 7 for the sample size n, the factor v, and the
maximum allowable percent defective M,

Select at random the sample of n units from the lot. Inspect and
record the measurement of the quality characteristic for each unit
of the sample.

Compute the sample mean X.

X)v/o if an upper specification
L)v/o if a lower specification

Compute the quality index QU =
limit U is specified, or Q= (
limit L is specified.

(U ~
X =

Using the above quality index, determine the estimated lot percent
defective above the upper specification, p,, or the estimated lot
percent defective below the lower specification, P from Table 8.

If the estimated lot percent defective p.. or p. is equal to or less
than the maximum allowable percent defecgive , the lot meets the
acceptability criterion; if p . or p. is greater than M or if or

is negative, then the lot Hoes ngt meet the acceptability
criterion.

5.3.2 Double Specification Limit.

5.3.2.1 One LTPD and B Value for Both Upper and Lower
(See B.2.2.2, Appendix B.)

1.

&\

Enter Table 4 with the specified LTPD and B. Select a satisfactory
0C curve for these values. (see 5.1.1) DNote the sample size code
letter and AQL value for the curve selected.

Using the sample size code letter and AQL value determined as
refer to Table T for the sample size n, the factor v, and the
mum allowable percent defective M.

above,
maxi-

Select at random the sample of n units from the lot. Inspect and
record the measurement of the quality characteristic for each unit
of the sample.

Compute the sample mean X,
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Compute the quality indices q; = (U - X)v/o and Q = (X - L)v/o.

Determine the estimated lot percent defective p = p., + from

D
Table 8. U L

If the estimated lot percent defective p is equal to or less than

the maximum allowable percent defective M, the lot meets the accept-
ability criterion. If p is greater than M or if QH or or both are

negative, then the lot does not meet the acceptability criterion.

5.3.2.2 Different LTPD and B Values for Upper and Lower

Specification Limits. (See B.2.2.3, Appendix B.)

1.

Enter Table L4 with the specified LTPD and B values for each specifi-

cation limit. Select satisfactory OC curves for each of these
limits (see 5.1.1). Note the sample size code letter and AQL
values for the OC curves selected.

For the sample size code letter and largest of the two AQL values
obtained as above, refer to Table 7 for the sample size n and the v
factor to be used. Also, for the same sample size code letter note
the values of the maximum allowable percent defective M pertaining
to each of the selected AQL values.

Select at random the sample of n units from the lot. Inspect and
record the measurement of the quality characteristic for each unit
of the sample.

Compute the same mean, X.

Compute the quality indices Q = (U - X)v/o and Q = (X - L)v/o.

With the above gquality indices, and , determine from Table 8

the estimated lot percent defective p . and p. which are estimates of
the percent defective units in the log above the upper and below the

lower specification limits, respectively. Also, calculate the com-

bined percent defective p = pU + pL.

If all three of the following conditions are satisfied, the lot
meets the acceptability criteria:

a. Py is equal to or less than MU’
b. P is equal to or less than MI’
c. p is equal to or less than the larger of ML and MU’

If either Q. or , or both, are negative, then the lot does not
meet the acceptabllity criteria.

-
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APPENDIX A

BASIC PRINCIPLES OF ACCEPTANCE SAMPLING

A.1 BSCOPE

This appendix sets forth some of the basic underlying principles which
must be considered, and may be of aid, in the selection and use of those
acceptance sampling plans discussed in Sections 4 and 5 and which are
involved in the procurement of any components. The contents of this Appendix
are not intended to fully cover all the important aspects of acceptance sam-
pling. For a more comprehensive coverage of this subject the user of this
standard is referred to the many, and more complete, texts which presently
exist.

A.2 AMOUNT OF INSPECTION TO BE PERFORMED

A.2.1 General. Inspection is the examination or testing of units of
product to determine whether such products conform to the specified require-
ments.

A.2.2 Density of Inspection. Initially, a decision must be made as to
the amount of inspection which shall be done, i.e., screening (100 percent
inspection) or sampling inspection (less than 100 percent inspection). The
factors to be considered in this regard are:

1. The criticalness of the characteristic for which inspection is to
be done.

2. The nature of the test or inspection, i.e., destructive or nonde-
structive.

A.2.3 Screening. Product screening should be considered for those pro-
duct characteristics which can be inspected inexpensively and nondestructively,
especially if the characteristic in question is of a critical nature. If the
acceptance and use of a defective unit of product is of serious and unaccept-
able consequences, only 100 percent (or more) inspection is appropriate.

A.2.h Sampling. If the acceptance of some proportion of defects can be
tolerated, a sampling plan can be used which will ensure that no more than
that specified proportion of defects is accepted. If the only method of test
or inspection is destructive in nature, it will, of course, be necessary to
specify some tolerable proportion of defects.

A.3 METHODS OF INSPECTION
A.3.1 Attributes Inspection. Inspection by attributes is inspection to

determine whether the unit of product being inspected does, or does not, meet
the specified reguirements.
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A.3.1.1 Advantages. In comparison with variables inspection, ‘i;
inspection by attributes usually requires less detailed records of results,
and is faster. Administration of inspection is easier, and the cost of
inspection is usually lower.

&)

A.3.2 Variables Inspection. Inspection by variables is inspection where-
in certain product characteristics of the unit of product are evaluated with v
respect to a continuous numerical scale and expressed as precise points along
this scale. Variables inspection records the degree of conformance or non-
conformance of the unit with specified requirements for the product character-
isties involved.

A.3.2.1 Advantages. Variables sampling plans in comparison with
attributes sampling plans provide considerably more information regarding the
conformance or nonconformance of the particular product characteristic. For
this reason, variables plans usually require smaller sample sizes for equiva-
lent assurance as to correctness of decisions to accept or reject a quantity
of product. However, the cost of inspection on a variables basis may offset
this advantage. The use of variables acceptance sampling plans also requires
evidence of the general shape of the distribution of within-lot measurement
(see Section 5).

A.l SUBMISSION OF PRODUCT FOR INSPECTION

A.4.1 General. Units of product may be submitted for inspection on the
basis of a continuous production flow; or they may be separated into lots or @
batches for lot-by-lot inspection.

A.4.2 Continuous Production. Under continuous sampling, units are pro-
duced and submitted consecutively for inspection in the order produced. The
products may be presented for inspection on a moving conveyor belt as they
come from a continuous production line. Continuous sampling inspection may be
required when:

1. Storage facilities are inadequate or when it is otherwise impractical
to accumulate products into lots or batches for the purpose of
inspection.

2. The assembly of small lot sizes greatly increases the amount of
inspection and thus results in increased inspection costs.

3. Available inspection and test facilities are limited, and extensive
inspection or test times are required relative to the production
rate. Under these or other conditions, it may be appropriate to s
consider use of "continuous sampling" procedures to determine the
acceptance or rejection of units or product.

Continuous sampling inspection involves a continuous (unit to unit) sam-
pling procedure that permits a systematic decrease or increase in the fraction
of the presented units to be inspected, depending on the quality of the pro-
duct presented. Continuous sampling inspection is usually characterized by a ﬁi



-

RDT F 2-7T
Page 13

requirement of 100 percent inspection of the units at the start. This is
continued until a specific number of consecutive units are inspected and

found free of defects, after which the inspection of only a fraction of the
units is required. If an additional, consecutive, number of units are found
free of defects, a further reduction in the fraction of units requiring inspec-
tion may be possible. However, the discovery of defective units may require
an increase in the fraction of units to be inspected, including the possible
return to 100 percent inspection. Continuous sampling inspection plans may
also be devised to eliminate the return to 100 percent inspection unless

a readily determinable, significant deterioration in the product quality

has occurred. A number of continuous sampling plans are available to provide
considerable flexibility in the amount of inspection, depending on the desired
product quality and the results obtained from successive sampling inspec-—
tions.*

AL,3 Lot-by~Lot. Lot-by-lot sampling inspection requires each indi-
vidual lot to be accepted or rejected as a whole, based on inspection results
obtained from a sample or samples drawn at random from the lot. Lot-by-~lot
sampling inspection may be applied on end products, incoming lots or batches
of components, or semifinished products. It may be performed by drawing
the units for inclusion in the sample concurrently with production of the
lot (i.e., moving lots).

Ak,3.1 Large Lots. Formation of larger lot sizes tends to reduce
inspection costs. When conditions of homogeneity are satisfied, small pro-
duction lots may be combined to form a larger lot called a "grand” lot, The
grand lot is sample inspected as a single large lot,

A.k.3.2 Small Lots. The formation of very large lot sizes may be
undesirable since they may create an expensive storage problem, disrupt the
flow of product to the purchaser on a fixed delivery schedule, and if rejec-
tion occurs may cause difficult problems. For large lots, inaccessibility
to all units in the lot may make it more difficult to obtain a random sample.
Under certain conditions, this problem may be minimized by subdividing the
lot into sublots for purposes of sampling inspection. For example, if the lot
represents a full work week of production, each inspection sublot may consist
of one day's production. Each sublot may be sampled by applying a single
plan individually, or a single sample based upon the grand lot apportioned
by taking one-fifth of the sample from each sublot. The acceptance/rejection
criteria are then applied to the inspection results accumulated over the
week,

AL 3.3 ‘Lot Identity. Proper lot identification and effective main-
tenance of inspection results for each lot are essential. Arrangements for
the formation of inspection lots should include provisions for the identifi-~
cation and physical segregation of inspection lots. Maintenance of lot iden-
tity will ensure that acceptance or rejection is made on the lot from which
the sample was drawn. Maintaining lot identity will prevent mixture of a

¥See MIL~STD-1235.
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rejected product with other products not yet inspected or with accepted pro-
ducts awaiting shipment. The simplest way to maintain lot identity is by
physical segregation, This facilitates the disposition of the inspected
product, whether the decision is to accept or reject the lot. In case of
lot acceptance, segregated lots can be readily identified for screening and
resubmittal if such action is warranted or desired.

A.5 TYPES OF LOT SAMPLING PLANS

A.5.1 General. A lot sampling plan is a statement of the sampling size
or sizes to be used and the associated acceptance and rejection criteria.
The acceptance number is the maximum number of defects or defective units
in the sample that will permit acceptance of the inspection lot or batch. The
rejection number is the minimum number of defects or defective units in the
sample that will cause rejection of the lot represented by the sample. Lot
sampling plans can be grouped into four basic types: single, double, multi-
ple, and sequential. The use of these four sampling plans usually requires
the grouping of production units into stationary lots or batches. Lots
or batches are either accepted or rejected depending upon the results of
sampling inspection. The terms "accepted” and "rejected" indicate a statis-
tical decision reached on the basis of the sampling plan and criteria used.
This decision in itself does not dictate or guarantee final acceptance or
rejection, since other contractual, administrative or technical considera-
tions may be involved. The primary purpose of sampling inspection is to
obtain information in order to reach a statistical decision regarding the
disposition of lots or batches (accepted if they conform to specified guality
requirements, or rejected if they do not conform).

A.5.2 BSingle Sampling. A single sampling plan is a type of sampling
plan by which the resulis of a single sample from an inspection lot are con-
clusive in determining its acceptability. The number of sample units inspec-~
ted shall be equal to the sample size given by the plan. This number is
usually designated by the letter "n". If the number of defective units is
equal to or greater than the rejection number "Re" the lot or batch shall
be rejected. A decision concerning the acceptability of a lot is reached on
the basis of results obtained from taking a single sample of "n" unit at

random from the lot,

A.5.3 Double Sampling. A double sampling plan involves sampling
inspection in which the inspection of the first sample leads to a decision
to accept, reject, or to take a second sample, The inspection of a second
sample, when required, then leads to a decision to accept or reject. Double
sampling plans are operated in the following manner.

A.5.3.,1 A first sample of "n." units is selected at random from the
lot and inspected. If the number of éefective units is equal to or less than
the first acceptance number "c", the lot is accepted. If the number of
defective units is equal to or greater than the first rejection number "r_",
the lot shall be rejected. If the number of defective units is greater t%an
the first acceptance number "c.", and less than the first rejection number

2
"rl", the next sample step nust be taken.

n
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A.5.3.2 A second sample of "n." units is selected at random from

the lot and inspected. The number of gefective units found in the first

and second samples shall be accumulated. If the cumulative number of defec-
tive units is equal to or less than the second acceptance number "c_.", the

lot is accepted., If the cumulative number is equal to or greater than the
second rejection number "r.", the lot shall be rejected. Under certain condi-
tions, it may be more desirable to select both samples of a double sampling
plan at one time, rather than draw the second sample after the first sample
has been inspected. Inspection of the second sample would not be required

if the lot is accepted or rejected based on the inspection results of the
first sample,

A.5.4 Multiple Sampling. Multiple sampling is a type of sampling
in which a decision to accept or reject an inspection lot may be reached
after one or more samples from the inspection lot have been inspected, and
will always be reached after not more than a designated number of samples
have been inspected. Under multiple sampling, the procedure is similar to
that described for double sampling, except that the number of successive
samples required to reach a decision to accept or reject the lot may be more
than two.

A.5.5 Sequential Sampling. Sequential sampling involves a unit-by-
unit plan in which the sample units are selected one at a time. After each
unit is inspected, the decision is made to accept, to reject, or to inspect
another unit. Sampling terminates when the cumulative inspection results
of the sample unit determine that the acceptance or rejection decision can
be made. The sample size is not fixed in advance, but depends on actual
inspection results. It may be possible to continue sampling under the sequen-~
tial plan until all units are inspected. From a practical standpoint, this
is not desirable and is seldom required, Most sequential sampling plans
are "truncated," which means the plan requires either an acceptance or rejec-
tion decision after a specified number of units have been inspected. It
should be emphasized that for a large majority of lots, the total sample
size under sequential sampling will be smaller than under single or double
sampling.

A.5.6 Average Sample Number (ASN) Curves. Average sample number curves
are a graphic means of showing the average sample sizes which may be expected
to occur under the various sampling plans for a given product quality. The
average amount of inspection for any sampling plan can be computed. On the
average, double sampling plans usually require less inspection than single
sampling plans, and multiple sampling plans usually require less inspection
than double sampling plans. Usually, the amount of inspection required for
single sampling is the number of units in the sample, regardless of the pro-
duct quality, since inspection is not curtailed (i.e., immediately terminated)
as soon as the rejection number is reached. For double and multiple sampling
plans the amount of inspection is minimized when the product is of a very
good or a very poor quality. Sequential sampling plans may result in a
further reduction in the amount of inspection.




RDT F 2~T7T
Page 16

A.6 SELECTION OF SAMPLING PLANS

In the preceding, different types of sampling plans have been described
and it has been shown that in many instances there are a number of alterna-
tive sampling schemes which can be used for a specific situation. The selec~
tion of which particular type of sampling plan to use, however, is not always
an easy task since the selection is actually dependent upon a number of dif-

ferent factors. Generally, selection involves consideration of the following:

. Properties of the sampling plan. (See A.7T below)
. Ease of administering the sampling plan.

,  Amount of inspection required.

. Unit cost of inspection.

. Unit cost of manufacture.

U W N

In addition to the necessity for appropriately considering these fac-

tors, it must be recognized that the plan adopted for one type of product may

not be the best for another type. This is particularly true where the sub-

mittal of product for inspection depends on the physical layout of a manufac-

turing facility or operation, the production methods, or both., Further, past
quality history of the supplier, source, or process plays an important role
in the selection of the appropriate sampling plan., Where this history

shows submission of product of consistently high quality, the sampling

plan selected should permit the minimum amount of inspection necessary to
reach an inspection decision regarding the conformance of the product to
specified quality requirements. For suppliers, sources, or processes with
relatively poor guality histories, a much greater amount of inspection may
be fully Justified.

A.7 SAMPLING RISKS AND OPERATING CHARACTERISTIC (OC) CURVES

A.7.1 General. Regardless of the inspection plan used, there is always

a risk or chance that some percentage of defective units will be passed,
especially if sampling inspection is used. Because of personnel errors,
poor judgment in the interpretation of quality tolerances, the improper use
of inspection equipment or the incorrect conduct of tests, it is well recog~
nized that there is always some risks that defective units may be missed
under 100 percent inspection, and even 200 or 300 percent inspection., This
is not to imply that such mistakes are not made under sampling inspection,
but that even when circumstances dictate its use, 100 percent inspection
incurs some risk of passing defective units. Studies have shown that 100
percent inspection under optimum conditions is only 85 to 95 percent
effective in separating bad product from good product (in the absence of
completely automated inspection methods). As with 100 percent inspection,
therefore, 1t logically follows that sampling inspection can never guarantee
that material it has passed is completely free of defects. In addition to
the errors or mistakes in judgment which the inspector may make when using
sampling inspection, there is also an additional "statistical” risk; i.e.,
the "luck of the draw” that must be taken into consideration.
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A.T7.2 Statistical Considerations Related to Sampling. The first consid-
eration to be weighted in deciding whether sampling inspection can be used for
a particular gquality characteristic is: "What would be the result of accep-
ting a defect?" If the defect is of such a nature that it could cause a
safety hazard, incur great loss, result in intolerable operating efficiency,
or result in costly repairs or corrections, the conclusion probably would be
that sampling inspection should not be used because the presence of such
defects could not knowingly be tolerated. Thus, it would follow that even
with its apparent limitations, 100 percent inspection should still be pre-
scribed {see A.2.3). If the defect did not fall into any of the categories
described above, the conclusion reached might be to use sampling inspection,

A.7.3 Ideal Sampling Plan. Assuming that 100 percent inspection of the
units of product to specified requirements is not mandatory, the (statistical)
risks inherent in sampling plans become a factor of importance. Before
considering the nature of these risks, however, it is first necessary to
establish the standard which defines "acceptable quality.” Normally the only
desired product quality is zero percent defect (or zero defects per hundred
units). A product quality standard which establishes an "acceptable quality"
at less than a perfect product results from a compromise between the pur-
chaser who desires a perfect quality product, but cannot afford the
related high costs and the supplier who desires to submit a perfect quality
product, but is limited by the capabilities of men and machines. ZEven when
such a compromise is reached, 100 percent inspection cannot ensure a complete
separation of conforming and nonconforming units of product (see A.T7.1).
Therefore, since the compromise of acceptable quality is some absolute value
of quality greater than zero, expressed in practice as a numerical value
(such as "percent defective"” or "defects per hundred units”), this standard
represents the degree of nonconformance of units of product that can be toler-
ated and consequently considered acceptable, Therefore, the "ideal" sam~
pling plan is one which rejects all lots worse than the standard and accepts
all lots equal to or better than the standard. TFor example, assume that an
ideal sampling plan could be devised so that all groups of product with less
than 5 percent defective would be accepted and all groups of product with
more than 5 percent defective would be rejected. A sampling plan having
this capability is shown graphically in Figure 1. From a practical stand-
point however, an ideal sampling plan such as is shown in Figure 1 which will
accept all good lots and reject all bad lots cannot be developed. In effect,
no sampling plan actually exists that can "discriminate" (distinguish)
between "good" and "bad" lots 100 percent of the time. Even 100 percent
inspection under highly controlled and ideal conditions may not achieve
perfect discrimination between bad and good products.

A.7.4 Power of Discrimination. The extent to which any given sampling
plan can approach "absolute' discrimination between good and bad lots (as
‘with the ideal sampling plan) is generally referred to as the "power of dis-—
crimination" of the plan. Every sampling plan can therefore be characterized
or indexed by its "discriminating power.'"  Although a sampling plan cannot be
developed which behaves exactly like the ideal plan, as will be shown in
subsequent discussion, sampling plans can be varied to the extent that the
ideal plan concept is approached.
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Figure 1. Performance Diagram for an Ideal Sampling Plan

A.7.5 Sawmpling Risks., The foregoing has shown that there are certain
risks inherent with inspection. In the case of sampling inspection, there
is in addition to the error in human performance, a special kind of risk that
can be attributed to the "luck of the draw" that results in erroneous
decisions relative to "good" and "bad" lots. In other words, whenever sam-
pling is involved, there is always the risk (or chance) that good lots may be
rejected and bad lots accepted. In general, the smaller the sample size, the
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greater the risk of making an erroneous Jjudgment. Since risks are inherent to
sampling plans, this relationship should be clearly understood. The signifi-
cance of these risks may be explained as follows: 'Assuming that a lot is
some given percent defective, what is the chance (probability) that the lot
will be accepted or rejected by the sampling plan?”" When the given percent
defective is in the region of good quality, interest will be centered on the
chance the lot has of being accepted; when the given percent defective is in
the region of bad quality, interest will shift to the chance the lot has of
being rejected. This can be determined from the performance curve or opera-
ting characteristic curve of the sampling plan. The curve shown in Figure 2
for the single sampling plan indicates the chance of lots of varying quality
(percent defective) being accepted. Due to variations in the sample, however,
a sampling plan will sometimes yield results leading to an incorrect accep-
tance or rejection decision. That is, the sampling plan may reject a small
percentage of good lots (commonly referred to as the supplier's or "alpha"
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Figure 2. Comparison of a Theoretical "Ideal" Sampling Plan with an
Actual Sampling Plan
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risk); likewise, the sampling plan will accept a small percentage of bad
lots (commonly referred to as the purchaser's or "beta' risk.

A.7.6 Operating Characteristic (0C) Curves. The protection afforded
by a sampling plan (that is, its capability to discriminate between varying
degrees of good and bad quality) can be accurately calculated. The fact
that these risks can be quantified makes it possible to state these risks
statistically (numerically), usually in advance. Further quantification
of these tests makes it possible to describe with a very high degree of mathe-
matical accuracy the gquantity of a product that are likely tc be accepted
if the quality standard is met, and the gquantity rejected if the standard
is not met. BSuch calculations, based on the mathematical theory of probabil-
ity, provide the basis for the curve shown in Figure 2. As in the case of
the "ideal sampling plan,” performance of any sampling plan can be shown
graphically by these errors. Figure 2 compares the single sampling plan
which has a sample size 50 and acceptance number equal to 2, to the theoreti-
cal "ideal sampling plan.”

The curve of Figure 2 indicates the relationship between the quality
of lots submitted for inspection and the probability of acceptance and is
identified as the plan's operating characteristic curve, or 0C curve. OC
curves are a graphical means for showing the relationship between quality of
lots submitted for sampling inspection (usually expressed in percent defec-
tive, but may also be expressed in defects per hundred units), and the proba-
bility that the sampling plan will yield a decision to accept the lot
(described as the "probability of acceptance"). In preparing the OC curve,
the percent defective of submitted lots is generally shown graphically on
the horizontal scale, ranging from zero to some conveniently selected percent
defective value representing very bad quality (but not exceeding 100 percent),
Along the vertical scale of the graph, the percentage of lots that may be
expected to be accepted by the particular sampling plan are shown ~ also
ranging from zero to 100 percent. Obviously, lots which contain zero percent
defective will be accepted 100 percent of the time by any sampling plan,
and lots which are 100 percent defective will never be accepted; consequently,
the initial and terminal points (highest and lowest) on the graph can be
plotted without the need for calculation. The points in between follow a
smooth curve and are obtained from mathematical probability computation.
Textbooks on statistical quality control and related procedures describe
the exact procedures for constructing OC curves.

A.7.7 Adequacy of Sampling Plan. ZFach sampling plan has its own char-
acteristic risk pattern which is represented by the OC curve for the plan,
Therefore, each OC curve is distinctly different, a property which provides
an effective means for ascertaining the effect of changes in sample sizes
and acceptance numbers on the acceptance or rejection of lots. The proper
sampling plan can be determined from studying the OC curve for each plan
under consideration. By studying the 0OC curves it is possible to compare
the relative risks of two or more sampling plans from a given sampling situa~
tion. By virtue of the OC curve, sampling tables can be constructed in which
the risks of incorrect decisions have been determined in advance, making it
possible to select plans which will have risk factors that are acceptable
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from the viewpoint of both the supplier and the purchaser.

The OC curve can be used for classifying sampling plans from the stand-
point of the protection afforded to the supplier, purchaser, or both., TFrom
this classification, sampling plans may be selected using as a basis for
selection, consideration of the supplier's risk, the purchaser’s risk, or
both risks. Therefore, one of the main advantages offered by sampling
inspection over 100 percent inspection is the capability of assessing the
risk of incorrect decisions. Quality managers, designers, engineers, specifi-
cation writers, inspectors, and others who must select sampling plans should
become familiar with OC curves.

A.7.8 Effects of Changes to the Sampling Plan on the 0C Curve. A sam~
pling plan and its associated risks are complete defined by the lot size, sam-
ple size, and acceptance number, The lot size, except in the case of very
small lots, has relatively little importance in most cases in determining
the risks associated with any given sampling plan. Thus, sample sizes and
acceptance numbers are the two important factors that influence the risk
pattern of sampling plans. If the risks of a tentative sampling plan are
considered unsatisfactory, the question which follows is: "What changes
must be made to obtain the desired sampling protection?”" This can be answered
if the effect of changes in the sampling plan on the OC curve is considered.
To understand the effect of such changes, a more detailed study of the OC
curve (see Figure 3) is appropriate.
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Figure 3. OC Curve for a Typical Sampling Plan
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Examination of Figure 3 shows that if lots to be inspected are 2 percent
defective, approximately 90 percent of the lots are expected to be accepted,
whereas if the lots submitted are 8 percent defective, about 10 percent of
the lots are accepted. If 2 percent defective and 8 percent defective repre-
sent good and bad quality lots, respectively, the good lots will be rejected
10 percent of the time (100 - 90 = 10) and bad lots accepted but 10 percent
of the time. This rejection/acceptance frequency will occur by chance. If
this frequency is intolerable, appropriate changes to the sample plan are
required.

A.7.8.1 Changes in Lot Size. Except for very small lots, the lot
size has relatively little effect on the risks associated with any given sam-
pling plan (see Figure L4). TFor example, for the situation N = 1000,

n =20, c =0, p=0.05, the probability of acceptance, p_, is 0.355 (based on
the hypergeometric distribution); for N = », n = 20, ¢ =a0, p =0.05, the
probability of acceptance, P_, is 0.358 (based on the binomial distribution).
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A.7.8.2 Changes in Sample Size. An increase in sample size
results in a steepening of the OC curve, as indicated in Figure 5. The
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Figure 5. Effect of Changing Sample Size on an 0OC Curve.

steepness of the OC curve indicates the power of the sampling plan to discrime
inate between "good” and "bad" quality. Figure 5 clearly illustrates the
effect that increasing sample size has on making the OC curve "steeper”.

A.7.8.3 Changes in Acceptance Number. Figure 6 illustrates the
effect of changes in the acceptance/rejection numbers on the OC curve, In
general, the effect of increasing the acceptance number is to shift the
location of the entire OC curve to the right.
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A.7.8.4 Simultaneous Change of Sample Size and Acceptance Number,
If more accurate disposition of the lots whose "percent defective’ is close
to the selected quality level is desired, the sample size must be increased
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QUALITY OF INSPECTED LOTS, in percent defective

Effect of Changing Acceptance Number on an OC Curve

to provide more discrimination (see Figure T).

Also, the

curve that is properly located about the "desired" quality level,
the degree of discrimination of a given plan is considered adequate, but the
plan is "too loose"” or "too tight" for a given quality, proper adjustment is

made by selecting the appropriate acceptance number.
a sampling plan is desired which has certain desirable risk characteristics,

acceptance number must be selected which will yield the OC

Thus, if

Usually in practice, if
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Figure 7. Effect of Simultaneous Change of Sample Size and Acceptance
Number on OC Curve.

both sample size and acceptance numbers must be simultaneously adjusted. In
order to make proper adjustment, however, the effect of each must be under-

stood.

A.7.9 OC Curves as a Basis for Selecting Sampling Plans. As indicated
earlier, one of the advantages of sampling inspection, in which mathemati-
cally developed sampling plans are used, is the opportunity one has to deter-
mine the risks of incorrect decisions through known risk patterns (as afforded
by the OC curves). The preceding should make it apparent that the probability
or likelihood of incorrect decisions under a particular sampling plan is
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completely described by the OC curve for that sampling plan. By study of

the OC curves, therefore, it is possible to compare the relative effective-
ness of two or more sampling plans for use in a given Situation, or to con-~
struct special sampling tables in which the risks of incorrect decision have
been rationally determined. In a particular situation, the desired degree of
discrimination may result in a large sample size being required. However, if
destructive or very expensive testing is involved, it may be uneconomical to
inspect such a large percentage of the lot, so that a compromise must be
reached. In reality, this kind of a compromise is reached every time a
decision to use a sampling inspection plan is made. The purchaser would
naturally prefer perfect quality. However, any attempt to guarantee such a
high level of quality would require 100 percent (or perhaps 200 or 300 per-
cent) inspection. For characteristics resulting in hazardous conditions, this
may be warranted and necessary. For others, a certain degree of imperfection
is usually satisfactory, and the actual decision then becomes one of balancing
the cost of inspection against the cost of defectiveness which might be
accepted by the sampling procedure. In view of this fact, therefore, it
should be apparent that administrators (and inspectors who must select their
own sampling plans) should familiarize themselves with the basis for
interpreting OC curves. Appendix B contains OC curves for each sampling
plan (i.e., sample size and acceptance-rejection combination) listed.

A,7.10 Amount of Inspection. The average amount of inspection for any
sampling plan can be computed. In general, double sampling plans require
less average inspection than single sampling plans. Multiple sampling plans
require less average inspection than single or double sampling plans.
Normally, the amount of inspection required for single sampling is the number
of items in the sample regardless of the quality of the product since inspec-
tion generally is not curtailed (that is, immediately terminated) as soon
as the rejection number is reached. For double and multiple sampling plans,
the savings in the amount of inspecticn is greatest for product of very good
or very bad quality. Double sampling plans may, on the other hand, require
more average inspection than single sampling plans when the product is
marginal in guality.

A.8 DRAWING OF SAMPLES

A,8.1 General. Basic to sampling inspection is the assurance that the
sample selected from a quantity of units represents the quality of that quan-
tity of units. Hence, the procedure used to select units from a lot must be
such that it ensures a sample free of bias. The process of selecting a sam-
ple meeting this requirement is called random sampling.

A.8.2 Random Sampling. A sample consists of one or more units of pro-
duct drawn from a lot or batch. Random sampling is the procedure used to
draw units from an inspection lot so that each unit in the lot has an egqual
chance, without regard to its quality, of being included in the sample., A
basic requirement of sampling inspection is to ensure that the sample repre-
sents the quality of the lot to a high degree. If the units in a lot have
been thoroughly mixed, sorted, or arranged without bias as to their quality,
a sample drawn anywhere from the lot will meet the requirements of "randomness."
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Sometimes it is not practical to mix the units thoroughly because of their

: physical dimensions or for other reasons. OSometimes the best that can be done

in drawing a sample is to avoid any type of obvious bias. For example, if
the units are stacked in layers, obvious bias would result if the entire
sample is drawn from only the top layer., It is possible to reduce bias by
avoiding such pitfalls as drawing units from the same position in containers,
stacks or piles; selecting units from the output of one machine and not others;
or selecting units which appear to be defective or nondefective. If such
biased sampling procedures are avoided, it will be easier to obtain a sample
that approachés a random sample and will better reflect the overall quality
of the lot.

A,8.2.1 Table of Random Numbers. A table of random numbers, similar
to Table 1, may be used to draw a random sample of units from the lot. Each
unit in the lot must be identified by a distinectly different number. This
can often be done by placing the units in racks or trays where the rows and
columns of positions in the racks are distinctly numbered. If the units
have serial numbers, these serial numbers can be used. The three-dimensional
position of each unit (row, column, depth) in a large grouping can also be
used. A table of random numbers, such as Table 1, can then be used to select
the random sample. If more extensive tables of random numbers are needed,
the ICC "Table of 105,000 Random Decimal Digits" or other suitable source
of random numbers may be used.

EXAMPLE 1:

Selecting Random Numbers, Assume a sample of 5 units is to De
selected at random from an inspection lot containing 50 units numbered
from 1 to 50, In selecting 5 random numbers from Table 1, one method
is to begin by letting a pencil fall blindly at some number in the table
and start at this point. Toss a coin to decide which way to go: heads,
go up; tails, go down. Suppose a pencil falls on column (5) and line
(7). The decision is made to read down the column and take only the
first two digits in each number of five digits. The selection of random
numbers is made as follows: reject 89 since it is over 50, the lot size;
take the random numbers 31, 23, 42, 09 and 47. The units numbered 9,
23, 31, 42 and 47 should be drawn from the lot to form a random sample
of 5 units.

A.8.2.2 Additional Applications. Tables of random numbers should
provide enough digits with numbers at least as large as the number of units
in the inspection lot. Two digits will be sufficient for lots having fewer
than 100 units. Five digits will be sufficient (Table 1) for lots having
fewer than 100,000 units. For larger lot sizes, Table 1 can still be used
by ignoring the break between columns., For example, if a serles of 6-digit
random numbers is desired, the 5 digits of column (1) may be connected to the
first digit of column (2); or the last 4 digits of column (1) may be connected
to the first 2 digits of column (2); and so on. The random numbers in Table 1
have been generated in a way that gives each digit from O to 9 an equal chance
to be selected. The randomness of numbers in Table 1 is preserved by any
method of reading across, diagonally, up or down the columns.




TABLE 1: TABLE OF RANDOM NUMBERS
Gl @ @& @ & ©® ™ ® © a0y an  q a3 18
Line :

1 10480 15011 01536 02011 81647 21646 69179 14194 62590 36207 20969 99570 91291 0700

2 22368 46573 25595 85393 309958 89198 27982 53402 93965 34095 52666 19174 39615 99303

3 24130 48360 22527 97265 76393 64809 15179 24830 49340 32081 30680 19655 63348 586429

1 42167 93093 06243 61680 07856 16376 39440 53537 71341  ST004 00849 74917 97758 16379

5 37570 39975 81837 16656 06121 91782 60468 81305 49684 60672 14110 06927 01263 54613

6 77921 06907 11008 42751 27756 53498 18602 70659 90655 15053 21916 81825 44304 42880

7 99562 72905 56420 69994 98872 31016 71194 18738 44013 48840 63213 21069 10634 12932

8 96301 91977 05463 07972 18876 20922 - 94595 56869 69014 60045 18425 849003 42508 32307
9 89579 14342 63661 10281 17453 18103 §7740 84378 25331 12566 58678 44947 05585 6941
10 85475 36857 53342 53088 53060 59533 38867 62300 08158 17983 16439 11458 18393 64932
11 28918 69578 88231 33276 70997 79936 56868 03859 90106 31595 01547 85590 91610 78188
12 63553 40961 48235 03427 49626 69445 18663 72695 52180 20847 12234 90511 33703 o322
13 09429 93969 52636 92737 88974 33488 36320 17617 30015 08272 84115 27156 30613 PELEN
14 10365 61129 87529 85689 48237 582267 67689 03394 01511 26358 85104 20285 29G75 8303568
15 Q7119 97336 71048 08178 77233 11916 47564 81056 97735 85977 29372 74461 28551 90707
16 51085 12765 51821 51259 77452 16308 60756 G134t 49442 53900 70960 63990 73601 40719
17 02368 21382 52404 60268 89368 19885 55322 44819 01188 65255 64835 44919 05944 KRR
18 01011 54092 33362 94904 31273 04146 18594 29652 71585 85030 S1132 01915 Q2747 649351
19 52162 53916 46369 58586 23216 14513 83149 98736 234958 64350 94738 17752 351356 335749
20 07056 97628 33787 09998 42698 06691 76988 13602 51851 46104 88916 19509 °~ 23625 88104
21 48663 91245 85828 14346 09173 30168 00229 04734 59193 22178 Jo421 61666 99904 32812
22 54164 58492 22421 74103 47070 25306 76468 26384 S8151 06646 21524 15227 96309 41302
23 32639 32363 05597 24200 13363 38005 94342 28728 35806 06912 17012 64161 18296 21881
24 29334 27001 87637 87308 58731 00256 45834 15398 46557 41135 10367 07684 36188 18310
25 02488 33062 28834 07351 19731 92420 60952 61280 50001 67658 32586 86679 50720 94933
26 81525 72295 04839 96423 24878 82651 66566 14778 76797 14780 13300 87074 79666 Q3723
27 29676 29591 68086 26432 46901 20849 89768 81536 86645 12659 Q2259 57102 80423 23280
28 00742 57392 39064 66432 84673 40027 32832 61362 08947 96067 64760 61584 96096 Q38233
29 05366 04213 25669 26422 44407 44048 37937 63904 45766 66134 75470 65520 34693 ) 90449
30 91921 26418 64117 94305 26766 25940 39972 22209 71500 64568 91402 42416 07844 69618
31 00582 04711 87917 77341 42200 35126 74087 99547 81817 42607 43808 76655 62028 76530
32 00725 69884 62797 56170 86324 88072 76222 36086 84637 93161 76038 65855 77919 88006
33 69011 65795 95876 55293 18988 27354 26575 08625 40801 59920 29841 80150 12717 48501
34 25976 57948 29888 88604 67917 48708 18912 82271 65424 69774 33611 54262 85963 03547
3s 09763 83473 73577 12908 30883 18317 28290 35797 05998 41688 34952 37888 38917 83050
36 91567 42595 27958 30134 04024 86388 29880 99730 55536 84855 20080 09250 79656 73311
37 17958 56349 90999 49127 20044 59931 06115 20542 180359 02008 73708 83517 36103 42701
38 46503 18584 18845 49618 02304 51038 20655 58727 28168 15478 56942 53389 20562 87238
39 92157 89634 94824 78171 84610 82834 09922 25417 44137 48413 25588 21246 35509 20468
40 14577 62765 35605 81263 39667 47358 56873 56307 61607 49518 89656 20103 77490 ‘18062
41 98427 07523 33362 64270 01638 92477 66969 98420 04880 45588 46565 04102 46880 45709
42 34914 63976 88720 82765 34476 17032 87589 40836 32427 70002 70663 88863 77778 69348
43 70060 28277 39475 46473 23219 53416 94970 25832 69978 94884 19661 7..828 00102 66794
44 53976 54914 06990 67245 68350 82048 11398 42878 80287 88267 47363 46634 06541 97809
45 76072 29518 40980 07391 58748 25774 22987 80059 39911 96189 41151 14222 60697 50583
46 90725 52210 83974 29992 65831 38857 50490 83765 55657 14361 31720 57375 56228 41546
47 64364 67412 33339 31926 14883 24413 59744 92351 97473 89286 35931 04110 23726 51900
48 08962 00358 31662 25388 61642 34072 81249 35648 56891 69352 48373 45573 78547 R1788
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TABLE 1: TABLE OF RANDOM NUMBERS (continued)

)

95012
15664
16408
18629
73115
57491
30405
16631
96773
38935
31624
78919
03931
74426
09066
42238
16153
21457

21581

55612
41657
91340
91227
50001
65390
27504
37169
11508
37449
46515
30986
63798
82486
21885
60336
43937
97656
03299

79626 .

85636
18039
08362
79556
92608
23982
09915
59037
42488
46764
03237
86591
38534

68379
10493
81899
81953
35101
16703
83946
35006
20206
64202
76384
19474
33309
33278
00903
12426
08002
40742
57802
78095
66999
84979

21199

38140
05224
96131
94851
70225
30362
70331
81223
61995
84816
32906
98782
46891
63175
01221
06186
68335
14367
15656
29068
82674
25835
96306
33300
78077
86273
45430
81482
01715

93526
20492
04153
05520
47498
23167
23792
85900
42359
14349
17403
23632
57047
43972
20795
87025
2650+
29820
02050
83197
99324
46949
31935
66321
72958
83944
39117
Stitl
06694
85922
42416
46583
99254
92431
07408
24010
89303
05418
03574
47539
61337
60627
04142
27072
40055
05908
26695
69882
63003
55417
52667
94964

70765
36391
53381
91962
87637
49323
14422
98275
78985
82674
53363
27889
74211
10119
95452
14267
41744
96783
89728
33732
51281
81973
27022
19924
28609
41575
89632
38351
54690
38329
58353
09785
67632
09060
53458
25560
16275
38982
17668
03129
06177
36478
16268
32534
67006
97901
62247
61657
93017
63282
61582
87288

10592
91132
79401
04739
99016
45021
15059
32388
05300
66523
44167
47914
63445
89917
92648
20979
81959
29400
17937
05810
84463
37949
84067
72163
81406
10573
00959
19414
04052
57015
21532
41160
43218
64297
13564
86355
07100
55758
07785
65651
12143
65648
15387
17075
12293
28395
69927
34136
31204
90816
14972
65680

04542
21999
21438
13092
71060
33132
45799
52390
22164
44133
61186
02584
17361
15665
45154
04508
65642
21840
37621
24813
60563
61023
05462
09538
39147
08619
16487
66499
53115
15765
30502
78128
50076
51674
59089
33941
92063
92237
76020
11977
46609
16764
12856
27698
02753
14186
76123
79180
36692
17349
90053
43772

76463
59516
83035
97662
88824
12544
22716
16815
24369
00697
64758
37680
62825
52872
09552
61535
74240
15035
47075
86902
79312
43997
35216
12151
25549
64482
65536
71945
62757
97161
32305
83991
21361
64126
26445
25786
21942
26759
79924
02510
32989
53412
66227
98204
14827
00821
50842
97526
40202
88298
89534
39560

54328
81652
92350
24522
71013
41035
19792
69298
54224
35552
75366
20801
39908
73823
88815
31355
56302
34537
42080
60397
93454
15263
14486
06878
48542
73923
49071
05422
95348
17869
86482
42865
64816
62570
29789
54990
18611
86367
25651
26113
74014
09013
38358
63863
23235
80703
43834
43092
35275
90183
76036
12918

02349
27195
36693
94730
18735
80780
09983
82732
35083
35970
76554
72152
05607
73144
16553
86064
00033
33310
97403
16489
63876
80644
29891
91903
42627
36152
39782
13442
78662
45349
05174
92520
51202
26123
85205
71899
47348
21216
83325
99447
64708
07832
22478
11951
3507t
70426
86654
04098
57306
36600
49199
86537

17247
48223
31238
06196
20286
45393
74353
38480
19687
19124
31601
39339
91284
88662
51125
20472
67107
06116
48626
03264
25474
43942
68607
18719
45233
05184
17095
78675
11163
61796
07901
83531
88124
05155
41001
15475
20203
98442
88428
68645
00533
41574
73373
34648
99704
75647
70959
73571
55543
78406
43716
62738

28865
46751
59649
35090
23153
44812
68668
73817
11052
63318
12614
34806
68833
88970
79375
17689
77510
95240
68995
88525
93911
89203
41867
31405
$7202
94142
02330
84081
81651
66315
54339
80377
41870
59194
12535
95434
18534
08303
85076
34327
35308
17639
88732
88022
37543
76310
79725
80799
53203
06216
97548
19636

14777
22923
91754
04822
72924
12515
30429
32523
91491
29686
33072
08930
25570
73192
97596
05974
70625
15957
13805
12786
25650
71795
14951
56087
91617
25299
73101
66938
50245
81073
58861
35909
52689
52799
12133
98227
03862
56613
72811
15152
58408
82163
09143
56148
11601
88717
93872
76536
18098
95787
04379
51132

62730
32261
72772
86774
35165
98931
70735
41961
60383
03387
60332
85001
38818
51805
16296
52468
28725
16572
33386
05269
12682
99533
91696
82790
23772
84387
00275
93654
34971
49106
74818
81250
51275
28225
14645
21824
78095
91511
22717
55230
13261
60859
82558
34925
35503
37890
28117
71255
47625

42579

46370
25739

92277
85653
02338
98289
43040
91202
25499
44437
19746
59846
92325
87820
46920
99378
66092
16834
34191
06004
21597
92532
73572
50501
85065
70925
07896
34925
48280
59894
52924
79860
46942
54238
83556
85762
23541
19585
50136
75928
50585
93448
47908
75567
05250
57031
85171
40129
19233
64239
88684
90730
28672
56947
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A.8.3 Constant Interval Sampling. When units of product are arranged
in an order without regard to their quality (such as data records on magnetic
tapes or product units in a tray), the sample may be drawn by using a con-
stant interval technique. By this method, a constant interval is maintained
between the units drawn for the sample. Thus every 8th, 17th or 23rd unit
of a consecutively ordered lot may be selected. The first unit to be drawn
from the lot may be determined from a table of random numbers. All other
units in the sample are drawn at a constant interval following the first unit.
The amount of the constant interval is determined by dividing the lot size
by the sample size.

EXAMPLE 2:

Constant Interval Sampling., Assume the lot size is 20,000 units
and a sample of 315 units is to be drawn. The constant interval is
computed by dividing the lot size by the sample size:

20,000 + 315 = 63

The first step is to select a random number from 1 to 63 from a
table of random numbers or by other appropriate methods, After the
first unit has been drawn, the remaining units in the required sample
size are drawn by selecting every 63rd unit from the lot until the
total sample size of 315 is reached.

A.8.4 Stratified Sampling. Under certain conditions it may be neces-
sary to divide the lot into sublots so that information can be obtained
about specific parts or strata of the lot. The division of the lot into
stratified sublots requires considerable knowledge and judgment concerning
the characteristics of the product. A sample is drawn from each sublot
as though it were an independent lot. Statistical decisions regarding
the acceptance or rejection of the product quality can be made for each
sublot.

EXAMPLE 3:

Stratified Sampling. Assume the lot consists of 38,100 units
produced from five different machines (or operators) and sampling inspec-
tion is used to determine the acceptance or rejection of product for
each machine (or operator). The sublot sizes for each machine (or
operator) and related sample sizes may be as follows:

Machine No. Sublot Size Sample Size
1 30,000 315
2 4,000 200 -
3 3,000 125
A 1,000 80
5 100 _20

Total 38,100 7ho
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Although the acceptance or rejection of the entire lot (38,100 units)
might have been determined from a single sample of 500 units drawn at
random from the entire lot, much more information is obtained by forming
sublots (one for each machine or operator) and accepting or rejecting
the product of each machine or operator. Thus, one or more particular
machines or operators can be identified as producing acceptable or
rejectable quality products.

A,9 DISPOSITION OF DEFECTIVE PRODUCT

A.9.1 General. Under sampling inspection, the entire lot may be rejected
when the rejection number is reached or exceeded as determined by the sampling
plan. The probability of rejecting lots of any given quality is shown by
the OC curve for the sampling plan. The poorer the quality of lots submitted
to the sampling plan, the greater the probability of rejection. The rejection
of entire lots under sampling inspection will have a greater impact on the
supplier than the rejection of individual defective units under 100 percent
inspection. The rejection of many lots introduces other problems for the
supplier such as the disposition of the rejected lots, determination as
to the remedial action to be taken, availability of storage space, rework
time, disposition of scrap materials, difficulty in meeting delivery sched-
ules as well as an added financial burden to the supplier. Failure of the
supplier to correct the situation may even force a production stoppage, partic-
ularly when a large number of rejected lots are accumulated. ©Sometimes the
purchaser may agree to buy the rejected lot at a reduced price, especially
when the product is in great demand and short supply. The more customary
practice requires the rejected lots to be screened, defective units reworked
or replaced, and the lot resubmitted by the supplier.

A,9.2 Obvious Defectives. While drawing the sample, the inspector
should identify all units which are observed to be obviously defective.
Obviously defective units should not deliberately be included in or excluded
from, the random sample. After the sample has been drawn from the lot and
inspected, those units previously observed and identified as being oviously
defective but not included in the sample must be removed from the lot for
disposition in accordance with established procedures for defective products.

A.9.3 Resubmitted Lots.

A.9.3.1 Screening and Resubmission. ©Screening is the procedure
by which each unit of product in rejected lots is inspected and all defective
units are rejected. A resubmitted lot is a lot that has been rejected, sub-
jected to screening, and subsequently submitted again for acceptance. When
the purchaser rejects lots, the supplier may elect to screen and reprocess the
units and resubmit the lot for inspection if not prohibited by contractual
provisions.

A.9.3.2 Disposal of Defectives. Defective units found as a result
of sampling or screening of rejected lots shall not be mixed with production
lots, At the discretion of the responsible authority, defective units may
be:
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1. Reworked and accumulated over a period of time for subsequent
resubmission as a miscellaneous lot which will be inspected for
all characteristics.

2. Reworked and submitted with the lot from which they were screened.
3. Submitted by the supplier in a request for deviation approval.

4, Disposed of as scrap by the supplier.
5. Disposed of as agreed upon by the supplier and responsible authority.

A.9.3.3 Classes of Defects. A decision must be made as to whether
inspection of resubmitted lots is to be performed for all types of classes of
defects or only for the particular types or classes of defects which caused
initial rejection. This decision will depend to some extent on whether
defects are correlated and the nature of the work performed on the lot prior
to its resubmission. If screening is all that was required, reinspection can
be limited to the class of the defects that caused rejection. On the other
hand, if the lot was reprocessed, a possibility exists that additional defects
may have been introducted. In such instances, reinspection should be per-
formed for all classes of defects. When reinspection is limited to the class
of defects that caused rejection, defects of other classes may be observed
during reinspection. Units containing defects in the other classes should
be returned to the supplier for replacement if justified on the basis of
cost. However, the observance of such defective units is not counted in
the results of reinspection. If counted, the supplier would be placed in
double jeopardy, because sampling inspection is not intended to ensure that
products are completely free of defective units.

A.10 QUALITY HISTORY

A,10.,1 General. Quality history is the compilation of inspection,
quality control, or reliability records for a unit of product (or a group
of units) suitable for evaluation on a time series basis. The quality history
of suppliers producing the same product can be developed, and their quality
capabilities can be evaluated. Process capability and design variability
studies can be made to provide a factual basis. for changes necessary to meet
either quality or performance requirements., Deficiencies in unit of product
or systems design can be brought to the attention of development, product or
systems engineering activities for corrective action. The importance of the
quality history of a supplier for a specific product cannot be overstated.
When the gquality history is very good (the product is consistently high in
quality for all characteristics), less inspection will be required and inspec-
tion costs will be reduced for both the supplier and the purchaser.

A,10.2 Inspection Records. Inspection records consist of recorded data
concerning the results of the inspection with appropriate identifying inférma— -
tion as to the characteristic or class of characteristics inspected. The -
recording of sampling inspection data permits maintenance and continuity of
quality history. By analyzing these data, adverse quality trends can be
detected and corrective actions initiated. This not only makes it possible




RDT F 2-TT
Page 33

to avoid frequent rejection of product and costly delays in meeting produc-
tion schedules, but it also increases the supplier’s responsibility for qual-
ity products. Better control over guality can be exercised when the facts are
known and recorded. In order to develop a quality history, it is necessary
to compile and maintain data regarding the results of inspection. These data
permit the evaluation of the process capability. One of the best techniques
for this evaluation is the estimated process average. It is essential that
adequate records of inspection results be maintained regardless of the type
of inspection performed. Standard forms should be used for this purpose.

The records should provide complete identification of the product or opera-
tion inspection and as applicable, information such as: the supplier, con-
tract number, specification, instructions or project order, type of sampling
used, lot size, sample size, quality level(s) and complete inspection results
including acceptance or rejection decisions. Inspection records serve a
number of useful purposes such as:

1. The compiled information can be used to determine the severity of
inspection needed for current contracts or subsequent contracts
with the same supplier.

2. Inspection records indicate the supplier's quality capability and
integrity. They can be used in subsequent contract award decisions.

3. They are a source of feedback information to support requests for
waivers, engineering redesign, and in the investigation of com-~
plaints of defective products by the purchasing activities.

A.10.3 Feedback Information. Feedback information is the collection or
receipt of quality data reports regarding the product. Feedback information
is most commonly generated by the purchaser when a product fails to satisfy
his needs under live environmental conditions; however, feedback also includes
satisfactory reports, success data, inservice use data, etc. The inspector
also generates feedback information on a product before it reaches the pur-
chaser. TFeedback information can be used to aid in making valid decisions
regarding adjustments of the product or process to prescribed requirements
by alerting supervision to unsatisfactory performance as it occurs. The
feedback of sampling inspection results, as well as the frequency and the
nature of complaints from the purchaser, is an important feature of feedback
information which cannot be overstressed, and is a major factor in the read-
justment of quality levels and may provide a realistic and factual measure of
the "state-of-the-art.” It is also valuable in providing a basis for awarding
incentive type contracts.

A.11 RESPONSIBILITIES

A.11.1 Purchaser Responsibilities. Basic responsibilities of the pur-
chaser are to establish realistic quality requirements, conduct an adequate
amount of inspection to ensure that product quality conforms to requirements,
and operate a data feedback system to improve product design and quality
requirements. Inspection by the purchaser is usually performed to determine
the adequacy of the supplier's inspection system or quality program, except
for inspections reserved for sole performance by the purchaser. Normally,
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this is accomplished by the inspection of products that have already been

inspected by the supplier and submitted for acceptance, Purchaser inspec-

tion is usually in the nature of a verification inspection rather than a .
duplication of the supplier's inspection effort. Conformance inspection by
the purchaser consists of examinations and tests performed to ascertain
whether the product meets standards established by the procurement documents.
Fach of these examinations and tests is characterized by a measurement or
comparison which furnishes information relative to a standard established

by the procurement documents.

A,11,2 Supplier Responsibilities. The supplier is responsible for
controlling the production process which may generate products, produce data
records or result in the performance of defined operations. The suppliér
is also responsible for taking necessary actions to regulate or prevent the
occurrence of defects, The supplier is required to perform all inspections,
unless otherwise prescribed by the contract. The maximum tolerable "propor-
tion defective” is usually specified by the quality assurance requirements
of specifications, purchase descriptions, or other contractual documents.
Based on the results of his inspection, the supplier determines whether the
products intended for submission to the consumer meet or do not meet the
desired quality requirements., The decision as to whether the products
should or should not be submitted rests with the supplier. The scope of
the supplier's total quality effort is dependent on such factors as the
importance of the product, the complexity of the product, the intended usage
of the product, and the unit cost. To satisfy these objectives, the supplier
may be required to establish an inspection system, a calibration system, or
a quality assurance program as specified in the Ordering Data.

A,11.3 Purchaser Versus Supplier. Inadequacies in the supplier's
inspection must be demonstrated by objective evidence developed through
product inspection. However, sampling variations can occur. It is important
to know, when sampling inspection is used, whether any difference between
supplier and purchaser inspection results is real or can be considered to
be due to chance alone. Procedures have been developed which permit a compar-
ison between supplier and purchaser inspection data for the purpose of
determining evidence of statistically significant difference, ©Such a
procedure has been published in DOD H-109. These methods may also be used
in procurement, storage and maintenance inspection operations, or whenever
an independent check is desired of the reported "fractions defective."
Whenever a real difference exists between purchaser and supplier inspection
results, an investigation may be needed to determine whether this difference
is due to misinterpretation of the inspection requirements. Problems
arising from such situations can be minimized if certain administrative
actions (on the part of the purchaser) are taken. As a minimum, these actions
should ensure that both supplier and purchaser inspection personnel under-
stand and be aware of the need for the following:

1. Proper lot formation and control,

2, Drawing sample units of product in a random manner.
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Clear description of a defect or a defective unit,

Correct application of the sampling plan used.

Adequate maintenance and calibration of inspection equipment.
Uniform application of quality standards in classifying sample units.
Preparation and maintenance of appropriate inspection records.

Proper interpretation regarding the amount of inspection to be
performed.

A.12 APPLICATIONS OF SECTION 4 (ATTRIBUTES PLANS)

A.12,1 General. This section provides instructions and illustrative
examples for applying and administering the attribute sampling procedures
contained in Section 4. Nothing that follows in this section shall be
interpreted to be in contradiction with any statements in Section 4 since
this is intended to serve only as an aid in support of the procedures in
that section. Sampling plans designated in Section 4 are applicable, but
not limited, to attribute inspection of the following:

l.

End Items. These are completed products that may be inspected
before or after packaging and packing for shipment or storage.

Components and Raw Materials. These are the materials which are
shaped, treated, or assembled to form the end items. These
materials may be inspected at their source, upon receipt at the
peint of assembly, or at any convenient place along the assembly
process where the end items are formed.

Operations. Repetitive work performed by machines and operators
may be judged to be acceptable or unacceptable. These work opera-

tions may be inspected on a sampling basis to determine whether the
process, machine, operator or clerk is performing satisfactorily.

Materials in Process. Materials may be inspected on a sampling
basis to determine their quality after any step along the production
line for: (1) the extent of damage or deterioration while in tempo-
rary storage between production steps or (2) quality before pro-
ceeding to the next step in the production process.

Supplies in Storage. The sampling procedures and tables of Section L
can be used to determine the quality and gquantity of supplies in
storage on a sampling basis.

" Maintenance Opérations., These operations are usually performed on

repalrable materials to restore them to a serviceable condition.
When maintenance or overhaul operations are performed, attribute
inspection is made to determine the gquality of the product after
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reconditioning through maintenance operations has been completed,

Duta or Records. Whenever large volumes of data are processed (i.e,
accounting records, cost data, invoices, bills of lading, etc.), the
attribute sampling inspection procedures of Section I can be used as
the basis for determining dollar volume, item count, accuracy, or
other measures of quality for the data or records,

Administrativé Procedures. Procedures of this type may sometimes
be questioned as to whether desirable results are being achieved,
If the results can be measured on an attribute basis, the sampling
plans and procedures of Section 4 can be applied.

A.12.2 Example of Attributes Inspection. A typical sequence of opera-
tions in using the sampling procedures and tables of Section 4 and Appendix B
for inspection by attributes is illustrated in the following:

EXAMPLE:

la

Contractual arrangements have been made with Supplier X to supply

a needed quantity of component parts, Product specifications for
these parts have been generated by the purchaser and are referenced
in the contract. For those product characteristics for which accep-
tance sampling is possible, and is agreeable to the purchaser, the
purchaser has specified a "Lot Tolerance Percent Defective" (LTPD)
and an accompanying Beta (B) risk (see A.T).

Assume that for a certain specified product characteristic for which
acceptance sampling is permitted and for which the purchaser has
specified LTPD = 10, B = 0.10, the supplier elects to conduct lot-by-
lot sampling inspection (see A.4.3). The first consideration here
is the formation of appropriate inspection lots.

Assume that for the product characteristic in question, nothing is
known about the usual shape of the within-~lot distribution of all
possible measurements; i.e., it is not known whether such measure-
ments sufficiently approximate the "normal” distribution. Such
cases require the use of attributes inspection. (See Section 5).

The selection of an appropriate attributes acceptance sampling plan
is the prerogative of the supplier and can be readily accomplished
by examining the Operating Characteristic (OC) curves in Table 3 of
Appendix B, For the example here, the sampling plan represented by
the 4.0 AQL OC curve for code letter L is one of the several plans
in Table 3 affording the required purchaser protection of LTPD = 10,
8 = 0.10. The sampling plan represented by the 1.5 AQL OC curve for
code letter H could possibly also be considered adequate in this
regard. - The code letter L plans require a sample size of n = 200
while the code letter H plans require a sample size of n = 50 for
single sampling plans (see A.5 for discussion of appropriateness of
single, double, and multiple sampling plans).

E 4
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In addition to assuring that the sampling plan used will afford
the required purchaser protection, the supplier should determine
the effect of the sampling plan upon his own business costs. To
illustrate this, assume that inspection lots are of size n = 3000
items, unit inspection costs are $2.00 and the unit cost of manu-
facturing is $1.50. Further, assume that the vendor routinely
produces lots which are 5 percent defective. Although, at first
indication it may seem that the sample size of n = 50 is a more
profitable approach for the supplier because of the lesser inspection
costs involved, the following figures show that such is not always
the case.

For each plan, assume a total of 100 lots is to be inspected,

a. Plan L (n = 200)

Total inspection costs: 100 lots X 200 samples per
lot X $2 inspection cost

$40,000

Cost (to supplier) of items expected to be rejected
by this plan: 0.08 proportion of lots rejected X
100 lots X 3000 items per lot X $1.50 unit manfac-
turing cost

36,000

Total cost (to supplier) for using this plan = $76,000

b. Plan H (n= 50)

Total inspection costs: 100 lots X 50 samples per
lot X $2 unit inspection cost = $10,000

Cost to (to supplier) of items expected to be

rejected by this plan: O0.L4 proportion of lots

rejected X 100 lots X 3000 items per lot X

$1.50 unit manufacturing cost = 198,000

$208,000

Total cost (to supplier) for using this plan

Note that the use of Plan L, although having four times the
inspection cost of Plan H, results in considerably less overall
cost to the supplier.

Thus, consideration should be given by the supplier to the use of

a sampling plan with more discriminating ability, i.e., more samples.
The vendor must take into account:his process average. If such
average (in terms of lot percent defective) is close to the pur~
chaser's required LTPD, then more samples are required to discriminate
between "good" and "bad" lots. If the supplier's process is such

that he routinely produces substantially fewer defects than the maxi-
mum tolerable indicated by the purchaser's LTPD, a less discriminating
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plan (i.e., fewer samples) could prove to be more economic for the
supplier.

8. After an appropriate plan is chosen (as in the foregoing), there
remains the necessity of randomly sampling each inspection lot for
the indicated number of samples and rejecting those lots whose sam-
ple containg more than the permissible number of defective units
as indicated by the reject number (Re),

A.13 APPLICATIONS OF SECTION 5 (VARIABLES PLANS)

A.13.1 General. Up to this point, all of the discussion in this Appen—
dix has dealt with acceptance criteria based on attributes. In plans based
on attributes, consideration is given only to the number of articles in a
sample conforming or failing to conform to certain design specifications.

In variables acceptance sampling, the characteristic must, of course,
be one that can be measured. Acceptance decisions are then based on the
actual measured values in the sample rather than on the number of items con-
forming or failing to conform to the specification limits. Some of the more
common variables acceptance criteria are:

1. Criteria in which the decision on acceptance or rejection of a lot
is based on the sample average alone. Plans using such criteria may
be referred to as "known-sigma" plans.

2., Criteria in which the decision is based on the sample average in
combination with a measure of sample dispersion. Such plans may be
referred to an "unknown-sigma' plans.

The concept of the use of the OC curve to describe the performance of
a sampling plan is as true for variables acceptance sampling plans as for
attributes acceptance sampling plans. An OC curve can be computed for each-
variables plan and shows the probability of accepting, with the specific
variables plan involved, lots of stated "percent defective." The methods for
doing this, as well as the underlying principles involved in variables accep-~
tance sampling, are well documented in the more comprehensive texts on the
subject.

A,13.2 Limitations on the Use of Variables Plans. The computed degree
of protection against accepting lots with various percentages of defective
units depends upon an assumption regarding the form of the underlying fre-
quency distribution of the quality characteristic in question.

The frequency distribution of many industrial quality characteristics
is roughly "normal.” This is particularly true where the product comes from
a single source and is produced within a short pericd. For this reason, the
assumption of a normal distribution is good enough for practical purposes in
many instances. This assumption is most likely to be a reasonable one where
inspection lots are formed close to the point of production, so that the
chance of mixing products which have different frequency distributions is
held to a minimum,
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Nevertheless, even though inspection lots have been produced under appar-
ently homogeneous conditions, the assumption of normality must be thoroughly
checked to see whether conditions exist that are likely to cause serious
departure from a normal distribution., Sometimes the underlying frequency
distribution is skewed, or although it may be symmetrical, it could be either
peaked or flat-topped. The percentage of defective units in the extreme
tails of such distributions may differ considerably from those obtained under
a normal distribution., Further, the protection against stated percentages of
defective units given by variables acceptance criteria may be either greater
or less than the protection indicated by OC curves computed on the assumption
of normality.

A,13.3 Unknown Sigma Plans. When there is no satisfactory basis for
estimating the within-lot variability, o, prior to the inspection of a lot,
acceptance plans must make use of some measure of the observed sample disper-
siony; i.e., unknown sigma plans must be used. Section 5 and Appendix B con-
tain many such unknown sigma plans and examples which may be used. Like the
known sigma plans, these assume a normal distribution of the quality character-
istic.

A.13.4 Known Sigma Plans.

A.13.4.1 Use of Known Sigma Plans. The use of a known sigma plan
involves the question of the magnitude of the within-lot variability, o, and
its stability. As the theory underlying known sigma plans assumes this condi-
tion, their use must be limited to cases where there is evidence that such
varigbility is known and is stable. Such evidence may be provided as shown
in the following example,

A.13.4,2 Example of Procedure Using Sample Ranges. An example of a
known and constant within-lot variability, utilizing sample ranges follows:

1. Assume samples of n = L are taken from each of six lots (sequentially
manufactured under continuous production) with the following results:

L 2 3 Lk 5 &

1.0 b3 2.k 3.2 2.5 0.9

0.7 0.9 2.6 L7 0.7 2.h

1.7 2.k L.2 2.k 3.b 2.3

0.6 L5 08 28 2.9 Lo

Range(R) = 1.1 3.4 3.k 2.3 2.7 1.5

Average range (R) = et 2.k

2. Upper control limit for ranges (UCLR) = Dh§'= 2,28 (2.4) = 5.5
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3. Lower control limit for ranges (LCLR) = Déﬁ = 0(2.4) = 0.

Note that the D. and D, values are obtained from the values in
Table 2 correspgnding to the sample size n.

4. Since all the above sample ranges are within the limits of O to 5.5,
we conclude that no significant difference exists in the variability
of the parent lots.

5. The constant, or known, sigma, o, to be used for the known sigma
plan is estimated from the above data as o = R/d2 = 2,h/2,06 = 1.17,
where the d2 is obtained from Figure 8.

6. A control chart for ranges, using the statistical limits as
determined in (2) and (3) above shall be maintained to record
all lot inspection results. For any lot inspected, the sample
range for the lot in question must be within the calculated limits.
Evidence of a shift in the within-lot variability shall be cause for
repeating the above steps to determine the appropriate ¢ and the
range control limits. '

TABLE 2: _
FACTORS FOR DETERMINING FROM R
THE 30 CONTROL LIMITS FOR R CHARTS

Number of Factors for R Chart

Observations Lower Control Limit Upper Control Limit

in Sample D3 Dh

2 0 3.27

3 0 2.57

b 0 2.28

> 0 2.11

6 0 2.00

7 0.08 1.92

8 0.1h 1.86

9 0.18 1.82

10 0.22 1.78

X

Notes: 1. Upper control limit for R = UCLR Dgﬁ.

—

2, Lower control limit for R = LCLR = DBR'

3, All factors in this table are based on the normal distribution.
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A.14 BIBLIOGRAPHY

This reference list is presented to identify sources of information as
an aid to the user of this standard. These documents do not invoke mandatory
requirements for acceptance sampling.

1. DOD H-109, Statistical Procedures for Determining Validity of
Suppliers Attributes Inspection

2. MIL-STD-1235, Single and Multilevel Continuous Sampling Procedures
and Tables for Inspection by Attributes
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APPENDIX B

TABLES AND EXAMPLES

This appendix contains tables and examples referenced in this standard.
Table 3 is reproduced from MIL-STD-105D. Tables L, 5, 6, 7T and 8 are repro-
duced from MIL-STD-414, Page numbers are shown in parenthesis, ' Examples
start on page 117.

Page
B.1 TABLES
Table 3: Operating Characteristic Curves for Attributes Single Ly

Sampling Plans

Table 4: Operating Characteristic Curves for Sampling Plans Based 76
on Standard Deviation Method

Table 5: Acceptance Criteria for Variables Sampling Plans -~ 10k
Unknown Standard Deviation

Table 6: Table for Estimating the Lot Percent Defective Using 105
Standard Deviation Method

Table T: Acceptance Criteria for Variables Sampling Plans - 114
Known Standard Deviation

Table 8: Table for Estimating the Lot Percentage Defective for 116
Variables Sampling Plans Based on Known Variability



TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS
Sample Size Code Letter: A

PERCENT OF 1.OTS

t:(l'(g:?;;}nnt(r),;t)} (Curves for double and multiple sampling are matched as closely as practicable)
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QUALITY OF SUBMTTED LOTS (p, in percent defective for AQL’s é 10; in defects per hundred units for AQL's > 10}

Note: Figures on curves are Acceptable Quality Levels (AQL's) for normal inspection.

Tabulated Values for Operating Characteristic Curves for Single Sampling Plans

o238y

Acceptable Quality Levels (normal inspection)

Pq 65 6.5 J 5 I 40 T 65 ] 100T 150 1 > | 20 l > | w0 l > | 60 > l 1000

p (in percent defective) p (in defects per hundred units)
99.0 0.501 0,517 7.45 21.8 41.2 89.2 145 175 239 305 374 517 629 859 977
95.0 2.53 2.56 17.8 40.9 68.3 131 199 235 308 385 462 622 745 995 1122
90.0 5.13 5.25 26.6 55.1 87.3 158 233 272 351 432 515 684 812 1073 1206
75.0 13.4 14.4 48.1 86.8 127 211 298 342 431 321 612 795 934 1314 1354
50.0 29.3 347 83.9 134 184 284 383 433 533 633 733 933 1083 1383 1533
25.0 50.0 69.3 135 196 256 371 484 540 651 761 870 1087 1248 1568 1728
10.0 68.4 115 195 266 334 464 589 650 770 889 1006 1238 1409 1748 1916
5.0 7.6 150 237 315 388 526 657 722 848 972 1094 1334 1512 1862 2035
1.0 90.0 230 332 420 502 655 800 870 1007 1141 1272 1529 1718 2088 2270

( continued ) Note: Rinomial distribation naed for percent defective compotatioan; Poison for defecta par hundred unita,
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sampling Plans for Sample Size Code Letter A (continued)

Cumu- Acceptable Quality Levels (normal inspection) Cumu-
Type of lative lative
sampling ample |Less than s
2 samp o5 65 | > | 10 15 25 40 | 65 100 | 150 | ><| 250 ::><;: 400 | > | 650 | > | 1000 2
Ac Re [Ac Re|Ac Re|Ac ReAc Re|Ac Re|Ac Re|Ac Re [Ac Re{Ac Re|Ac Re|Ac Re|Ac RelAc Re|Ac Re|Ac Re|Ac Re {Ac Re
Single 2 v 0 1 L 212 3|3 4|5 617 88 910 11(12 13|14 15)18 19121 22|27 28|30 31 2
Use Use Use
Double v * Letter | Letter | Letter | (*) (*) (*) (*) (*) *) (*) (*) (*) *) (*) (*) (*)
b c B
Mulliple v * * * * » . . * * - - * »* *
V = Use next subsequent sample size code letter for which acceptance and rejection numbers are available.
Ac =  Acceptance number
Re = Rejection number

* =

Use single sampling plan above (or alternatively use letter D).

Use single sampling (or alternatively use letter B).

(continued)
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sample Size Code Letter: B
PERCENT OF LOTS (Curves for double and multiple sampling are matched as closely as practicable)
EXPECTED TO BE
ACCEPTED (P,)
> > ~ ™ ]
\ b,
% \ N h N
80 \ s
20 HHAT\ A
\ \ A N N
A\
© VAR W A .
s0 N N N N
1Y \ \ AN N b
\ N AN
AR N AN BN
WL N\ 3 N
4.0 15 \ 25\ 40 5 - 100 X150 Y250 b, 400 hNED b, | 1000
N N N N
10 N N i N ~
K N N N N I
o N 3 - - = -
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
QUALITY OF SUBMITTED LOTS (p, in percent defective for AQL’s Z 10; in defects per hundred units for AQL’s ~>10)
Note: Figures on curves are Acceptable Quality Levels {AQL's} for normal inspection.
Tabulated Values for Operating Characteristic Curves for Single Sampling Plans
Acceptable Quality Levels (normal inspection)
Py 4.0 4.0 ’ 15 l 25 l 40 l 65 100 ><[ 150,]><| 250 I><l 400 J><[ 650 I><| 1000
p (in percent defective) p (in defects per hundred units)
99.0 0.33 0.34 4.97 14.5 214 59.5 96.9 17 159 203 249 345 419 573 651 947 1029
95.0 1.70 1.71 11.8 273 45.5 87.1 133 157 206 256 308 415 496 663 748 1065 1152
90.0 3.45 3.50 17.7 36.7 58.2 105 155 181 234 288 343 456 541 716 804 1131 1222
75.0 9.14 9.60 32.0 57.6 84.5 141 199 228 287 347 408 530 623 809 903 1249 1344
50.0 20.6 23.1 55.9 89.1 122 189 256 289 356 422 489 622 722 922 1022 1389 1489 g
25.0 37.0 46.2 89.8 131 170 247 323 360 434 507 580 724 832 1046 1152 1539 1644 0%
0]
10.0 53.6 76.8 130 177 223 309 392 433 514 593 671 825 939 1165 12717 1683 1793
5.0 63.2 99.9 158 210 258 350 438 481 563 648 730 890 1008 1241 1356 1773 1886 OJ:\‘
1.0 78.4 154 221 280 335 437 533 580 672 161 848 1019 1145 1392 1513 1951 2069
( c Ont inued) Note: Binomial distribution uaed for percent defective computations; Poisaon for defects per hundred units.
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sampling Plans for Sample Size Code Letter: B (continued)
Acceptable Quality Levels (normal inspection)
Cumu- Cumu-
Type of lative |Less than lative
sampling 1 40 40 {65 > w0 | 15 [ 25 | a0 | 65 | 100 | >| 150 || 250 | ><| 400 [ > 650 [ > | 1000 sample
sample :
plan size size
Ac Re [Ac Re|Ac RelAc Re[Ac RejAc Re{Ac Re|Ac Re|Ac Re|Ac RelAc Re|Ac Re|Ac Re|Ac Re [Ac Re]Ac RejAc Re|Ac Re|Ac Re[Ac Re
Single 3 \V4 0 1 1 2/2 3(3 4|5 6|7 8|8 9|10 11|12 13[14 1518 19|21 22|27 28|30 31j41 42|44 45 3
Use | Use | Use
2 \V4 * 0 2(0 31 4f{2 5|3 7|3 7|5 9/ 6 10/ 7 119 14|11 16|15 20{17 22|23 29(25 31 2
Double LetterjLetter |Letter
4 1 213 414 5|6 7(8 9[11 12{12 13|15 16|18 19|23 24|26 27|34 35|37 38|52 53[56 57 4
A D o
Multiple % * i I o o e e e e I e e = I = o s IR ot T = ol N = S IS S IS SR G
Y = Use next subsequent sample size code letter for which acceptance and rejection numbers are available.
Ac = Acceptance number
Re = Rejection number
* = Use single sampling plan above (or alternatively use letter E).
++ = Use double sampling plan ahove (or alternatively use letter D).

(continued)
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLINGS PLANS (continued)
Sample Size Code Letter: C

(Curves for double and multiple sampling are matched as closely as practicable)

PERCENT OF LOTS
R neeT EXEECTIR,T 8
ACCEPTED (P,) ACCEPTED (Py)
100 - 100 -
\ b, N h, P -
\ N N\ N
90 N %0 N \\
\ 3 N
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\ \ A \ .
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L NAVIRAY \ A .
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30 30 O et i ) SO S 4
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\‘ b ~N - \\
i 10 N i a 1o d N P
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i 50 100 150 200 250 300 100 200 300 400 500 600 700 800 900 1000 1100 1200
|

QUALITY OF SUBMITTED LOTS (p.  in percent defective for AQL's z 10; in defects per hundred units for AQL’s > 10)

Note: Figures on curves are Acceptable Quality Levels (AQL's) for normal inspection.

Tabulated Values for Operating Characteristic Curves for Single Sa.mpiing Plans

i Acceptable Quality Levels (normal inspection)
i P, 25 10 25 ] 10 ] 15 ] 2 l 40 ] 6 l >< ] 100 1 > ] 150 l > ] 250 ] > ] 400 ’ > l 650
‘ p (in percent defective) p (in defects per hundred units)
? 99.0 0.20 3.28 020 | 289 | 872 | 165 | 352 | s81 | 701 | 954 | 122 150 | 207 1 | 34 | 39 s | 618 |
95.0 1.02 763 | 103 | 700 |16 073 | 523 | 196 | 939 | 123 154 185 | 209 298 | 308 | 449 639 | 691
90.0 209 | 1.2 210 | 106 | 220 349 | 60 | 931 | 109 140 173 | 206 | 273 35 | a9 | 482 679 | 733
75.0 559 | 194 576 | 192 | 345 50.7 | se4 | 19 | w7 172 208 | 25 | 38 31 | 485 | 542 749 | 806
50.0 12.9 314 139 | 36 |35 B4 | 03 |13 | 213 253 203 | 373 33 | 553 | 613 833 | 893
{ 25.0 2.2 45.4 277 | 539 | 784 102 148 | 198 | 216 260 304 | 38 | a3 199 | 621 | e 923 | 987
' 10.0 36.9 58.4 46.1 778|106 134 186 | 235 | 260 308 356 | 403 | 495 ses | 699 | 6 | 1010 | 1076
5.0 15.1 65.8 509 | 949 |16 155 200 | 23 | 289 339 389 | 438 | s 605 | s | sl | 106 | 1131
; 1.0 60.2 77.8 921 | 133|168 201 %2 | 320 | 348 103 56 | 509 | 612 687 | 835 | 98 | nn | 1
|
( cont inued) Note: Binomial distribution used for percent defective computations; Poisson for defects per hundred units.
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sampling Plans for Sample Size Code Letter: C (continued)

Cumu- Cumu-
Type of lative | Less lative
saml;;l;ng sample !;asn 25 | 40 [>T 65|10 |15 [ 25 |40 | 6 [>T 100 | >| 150 | S| 250 | >| 400 |>| 650 | 1000 sample
P size size
Ac_RelAc RelAc RelAc Re{Ac RdAc RelAc RelAc Re[Ac RelAc RelAc RefAc RelAc RelAc Relac RelAc RelAc RelAc RelAc RelAc RelAc Re
Single 5 v 0 1 1 212 313 45 6|7 8|8 910 11|12 13|14 15[18 19|21 22(27 28|30 31|41 42j44 45 S
Use | Use Use Use
3 v b 0 2|0 311 42 513 713 715 9|6 10(7 11|19 1411 16|15 20(17 2223 295 3l 3
Double Letter | Letter | Letter Letter
6 1 2|3 4|4 5|6 78 9|11 12(12 13|15 16{18 19(23 24|26 27 34 35[37 38(52 53|56 57 6
B E D B
Multiple \v/ . b i e i S o R o o I o o R o o B o o T o o e o o I o ol R o B o o B o e o ol e
¢ =  Use next subsequent sample size code letter for which acceptance and rejection numbers are available.
Ac =  Acceptance number.
Re = Rejection number.
* =  Use single sampling plan above (or alternatively use letter F).
—+ = Use double sampling plan above (or alternatively use letter D).

(continued)
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

PERCENT OF LOTS EXPECTED
TO BE ACCEPTED (P,)

Sample Size Code Letter:

D

(Curves for double and multiple sampling are matched as closely as practicable)

PERCENT OF LOTS EXPECTED
TO BE ACCEPTED (Pg)

700

100 100 -
%0 MAVAN - - % NAN ~
\ N N . \
A
© AN ® \ \
N N 1 \
70 L N N 70 \ \
0 \ N AN ” Y
A N 3 N \ \
\ \
N \
\ N © \ ;
NC \
30 N
\ N A \ \
\l. s| \10 15 25 L a0l 20 65 | \J10¢ \ 150 400
20
N N N
10 A N h 1 1 N
N1 -~ 0 NEA
.y
0 0 Y ~— ) o
10 20 30 40 S0 60 70 80 90 100 110 120 130 140 150 160 170 100 200 300 400 500 600
QUALITY OF SUBMITTED LOTS (p, in percent defective for AQL’s < 10; in defects per hundred units for AQL’s ~>10)
Note: Figures on curves are Acceptable Quality Levels (AQL’s) for normal inspection
Tabulated Values for Operating Characteristic Curves for Single Sampling Plans
Acceptable Quality Levels (normal inspection)
Py 15 6.5 10 15 | 65 10 15 25 o | > s | > wo > se | ] o | > | a0
p (in percent defective) p (in defects per hundred units)

99.0 0.13 2.00 6.00 0.13 1.86 5.45 10.3 223 36.3 43.8 59.6 76.2 93.5 129 157 215 244 355 386
95.0 0.64 2.64 11.1 0.64 4.44 10.2 17.1 327 498 58.7 771 96.1 116 156 186 249 281 399 432
90.0 131 6.88 14.7 1.31 6.65 13.8 21.8 39.4 58.2 67.9 87.8 108 129 171 203 268 301 424 458
75.0 3.53 12.1 22.1 3.60 12.0 21.6 31.7 52.7 4.5 855 108 130 153 199 234 303 339 468 504
50.0 830 | 20.1 32.1 8.66 | 21.0 334 45.9 70.9 95.9 108 133 158 183 233 271 346 383 521 558
25.0 15.9 30.3 433 17.3 337 49.0 63.9 92.8 121 135 163 190 218 272 312 392 432 577 617
10.0 25.0 40.6 53.9 28.8 48.6 66.5 83.5 116 147 162 193 222 252 309 352 437 478 631 672

5.0 31.2 47.1 59.9 315 593 78.7 96.9 131 164 180 212 243 274 334 378 465 509 665 707

1.0 43.8 58.8 70.7 57.6 83.0 105 126 164 200 218 252 285 318 382 429 522 568 732 776

(continued)
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sampling Plans for Sample Size Code Letter: D (continued)

Acceptable Quality Levels (noﬁnal inspection)
Type of C‘"f“" Less than Higher Cur?m-
sampling [ 1ative |77 ST 15 | 25 (>S40 [ 65 110 |15 | 25 | a0 [><T] 65 | ><C| 100 | > 150 | > 250 | > 400 than | lative
plan sample sample
size size
Ac  Re |Ac Re|Ac Re|Ac RelAc Re|Ac Re|Ac Re |Ac RejAc ReAc Re|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re[Ac Re|Ac RelAc Re
Single 8 \V4 0 1 1 212 3|3 445 6|7 8|8 9(10 11|12 13|14 15{18 19|21 22|27 2830 31|41 42|44 45 JA 8
Use | Use | Use
5 v . 0 2|0 3|1 4]2 5|3 7{3 7|5 9610|711} 9 14|11 16|15 20}17 22423 29|25 31 FAN 5
Double Letter| Letter |Letter
10 1 2]3 4|4 516 718 9|11 12|12 13|15 16{18 19|23 24|26 27|34 35|37 38(52 53|56 57 10
C F E
2 v * # 2% 2|w 3|® 4|0 4]0 4|0 5]0 6/1 7|1 8|2 9|3 10|412/6 15616 A 2
4 # 2(0 3]0 311 S5}1 62 7|3 813 9{1410|6 12| 7 14(10 1711 19]16 25]17 27 4
6 0 2|0 3|1 4|2 6|3 8i4 9|610)712{8 13[11 17|13 19|17 24{19 27({26 3629 39 6
Multiple 8 0 3(1 412 5|3 7(51076 11| 8 13[10 15{12 17|16 22|19 2524 3127 3437 46]40 49 8
10 1 312 4313 65 871119 12111 15{14 17|17 20{22 25125 2932 37(36 40/49 55(53 58 10
12 1 313 5({4 6|7 9[1012(12 14|14 17{18 20|21 23127 29|31 33 |40 43|45 47|61 64|65 68 12
14 2 3[4 5|6 7910 (13 14|14 15(18 19|21 22|25 2632 33|37 38|48 49|53 54|72 73|77 78 14
/\ = Use next preceding sample size code letter for which acceptance and rejection numbers are available.
V = ke next subsequent sample size code letter for which acceptance and rejection numbers are available.
Ac = Acceptance number
Re = Rejection number
® = Use single sampling plan above (or alternatively use letter G).
# = Acceptance not permitted at this sample size.

(continued)
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sample Size Code Letter: E

';‘\'l‘rr'(\"‘,‘,"”l)‘?('}\ (Curves for double and multiple sampling are matched as clgsely as practicable)
ACCEHETED (P
100 T
100 T NN f I ; T 11
a0 N N, o N By ’ RN : |
NN ‘ N AN
a0 N N an AL\ A Y\ N i .
N\ RIBAYIAY .
- -0 \ | ;
: A\ N ‘\ ‘ H\ \ \ V\‘ |
60 - .
%0 ¥ \ |WANERAN \ A
N N EREE \ \
5 X \ \ \
40 \‘ N 0 \ \ \ \ i
30 N AN AN 30 \ A
1.0 a.04-I6s-f\J10 ls\ 25 —\40 H—\ 65 100 -} ,..~,\1so~ 4 IN250 - 4t
; .
20 20
N \ AN N N
N b b o N L
10 \\ h AN 10 A\ N N N L
A N AN \\ N ~
o ~_] SN 0 NN LN - ——_ I
5 10 15 20 25 30 35 40 45 50 55 60 50 100 150 200 250 300 350 400 450 500

QUALITY OF SUBMITTED LOQTS (p. in percent defective [or AQL'SZ 1G; in defects per hundred units for AQL’s > 10)

Note: Figures on curves are Acceptable Quality Levels (A(1."s) for normal inspection.

Tabulated Values for Operating Characteristic Curves for Single Sampling Plans

Acceptable Quality Levels (normal inspection)

P, | 10 1.0 l' 6.5 ] 10 10 £0 {65 | 10 15 [ 5 | >< l w0 > l 65 I > [ 100 ’ > l 150 [j;><: I 250
p (in percent defective) p (in defects per hundred units)
9.0 | 0077 | 119| 363 | 700| 0078| 115| 335 633 | 137 | 224 | 27.0 | 367 | 469 | 575 | 796 | 967 | 132 | 150 ) 219§ 238
95.0 | 0394 | 281 | 663 113 | 0395] 2731 620] 105 | 200 | 306 | 361 | 475 | 592 | 71 | 957 | 15 153 | 173 | 246 | 266
900 | 0807 | 416 | 880 | 142 | 0808| 409! 848| 134 | 242 | 358 | 41.8 | 540 | 665 | 792 | 105 | 25 165 | 185 | 261 | 282
5.0 | 219 741 | 134 | 199 | 222 | 7390 133 | 195 | 325 | 458 | 526 | 663 | 802 | 94l } 122 | 144 187 | 208 | 288 | 310
500 [ 519 | 126 | 200 | 275 | 533 | 129 | 206 | 282 | 36 | 590 | 667 | 821 | 975 | 113 13 | 168 213 | 26 | 320 | 344
250 101 194 | 280 | 362 | 107 | 207 | 302 | 393 | 571 | 745 | 831 [ 100 | 117 | 134 167 | 192 241 | 26 | 355 | 379
100 |162 | 268 | 360 | 444 | 177 | 209 | 409 | S1é | 713 | 905 | 100 [ 119 | 137 | 155 190 | 27 269 | 205 | 388 | 414
5.0 |206 | 316 | 410 | 495 | 2.0 | 365 | 484 | 596 | 80.9 | 101 | 130 | 150 | 1e | 205 | 233 286 | 313 | 409 | 435
10 [298 | a15 | 506 | 587 | 354 | 511 | &7 | 723 | 100|123 134 | 155 | 176 | 196 | 235 | 264 320 | 39 | 450 | 477
(continued) Note: Binomial distribution used for percent defective computations; Poissoo for defecta per hundred units.
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

Sampling Plans for Sample Size Code Letter: E (continued)

Acceptable Quality Levels (normal inspection)
Cumu- = N
T,Pi?f tive vy 0 0 10 {15 | 100 | 150 N t::;
sa . .
:;l:nlﬂ! sample ﬁ)j 1. s [ > 25 | 4 6.5 B> 0 (> 6 > > > B0 xgg sample
size size
c¢ Reic RefAc Re|Ac ReJAc ReAc HRepc RejAc RelAc RerAc RefAc Re|Ac RejAc RelAc RelAc RelAc ReAc RelAc ReAc RelAc RelAc Re
Single 13 \V4 0 1 1 212 3|3 4|5 67 8[8 9|10 11|12 13|14 15(18 19|21 22|27 28|30 31j41 42|44 45 JAN 13
Use Use | Use
8 AV 0 20 3|1 42 53 7375961071191411161]520172223292531A 8
Double ° Letter | Letter |Letter
16 1 2|3 44 sis 7|8 911 12012 1315 1618 19(23 24[26 27[34 35|37 3852 53|56 57 16
D G F
3 \vAR s 2|s 2{» 3]s 4|0 4]0 al0 SJ0 61 7[1 82 9| 3104 126 15|56 16| A 3
6 # 200 3|0 341 511 6/2 713 B3 of4 10l6 127 14[10 17011 19)16 25017 27 6
9 0 2i0 341 42 673 84 976 1017 13[ 8 13[12 17[13 19{17 24|19 27|26 36|29 39 9
12 0 31 4f{2 53 7/5 10{6 11/8 13|10 15{12 1706 2219 25[24 31|27 3437 4640 49 12
Multiple
15 1 32 4|3 65 87 11| 9 12/ll 15{14 17|17 20(22 2525 29|32 37[36 40|49 55|53 58 15
18 1 313 5|4 67 910 1212 14{14 17(18 20{21 23|27 29{31 33140 43145 47161 64|65 68 18
2 2 314 S5{6 7|9 10013 1414 15(18 19121 2225 26(32 33({37 38|48 4953 54|72 73|77 78 2
O\ = Use next preceding sample size-code letter for which acceptance and rejection numbers are available.
7 = Use next subsequent sample size code letter for which acceptance and rejection numbers are available.
Ac = Acceptance number.

Re =
L] -

o =
(conti

Rejection number.

Use single sampling plan above (or alternatively use letter H).
Acceptance not permitted at this sample size.
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PERCENT

TABLE 3:

OF LOTS

EXPECTED TO BE
ACCEPTED (P,)

OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sample Size Code Letter: F

(Curves for double and multiple sampling are matched as closely as practicable)

100 100
h S A
\ NN N N g
" ANEN %0 \ N\ N
80 AN 80 N N AN
N
\ N N
o} A ¥ \ 2 \ N
AN TN AN C \
N 60 A A} AV \
50— Y N 50 \ y \
\ \ A\
40 Y C " \ h \\
30 \ N
\ 0 \ \

“n 0.65 2.5 4 6.5 101 15 25 40 65

= 20

10 \\\ N 10 < 3 A

o e = o - .

10 20 30 40 50 20 40 60 80 100 120 140 160
QUALITY OF SUBMITTEN LOTS (p, in percent defective for AQL's <10; in defects per hundred units for AQL’s > 10}
Note: Figures on curves are Acceptable Quality Levels (AQL's) for normal inspection.
Tabulated Values for Operating Characteristic Curves for Single Sampling Plans
Acceptable Quality Levels (normal inspection)
P, 0.65 ] 2.5 4.0 6.5 l 10 0.65 l 2.5 | 4.0 l 6.5 ] 10 I 15 [ ><J 25 >< 40 l > 65
p (in percent defective) p (in defects per hundred units)
99.0 0.050 0.75 2.25 4.31 9.75 0.051 0.75 2.18 4.12 8.92 14.5 17.5 23.9 30.5 37.4 51.7 62.9
95.0 0.256 1.80 4.22 7.13 14.0 0.257 1.78 4.09 6.83 13.1 19.9 23.5 30.8 38.5 46.2 62.2 74.5
90.0 0.525 2.69 5.64 9.03 16.6 0.527 2.66 5.51 8.73 15.8 23.3 27.2 35.1 43.2 51.5 68.4 81.2
75.0 1.43 4.81 8.70 12.8 21.6 1.44 4.81 8.68 12.7 21.1 29.8 34.2 43.1 52.1 61.2 79.5 93.4
50.0 3.41 8.25 13.1 18.1 27.9 3.47 8.39 13.4 18.4 28.4 38.3 43.3 53.3 63.3 73.3 93.3 108
25.0 6.70 12.9 18.7 24.2 348 6.93 13.5 19.6 25.5 37.1 48.4 54.0 65.1 76.1 87.0 109 125
10.0 10.9 18.1 24.5 30.4 41.5 11.5 19.5 26.6 334 46.4 389 65.0 77.0 88.9 101 124 141
5.0 13.9 21.6 28.3 34.4 45.6 15.0 23.7 315 38.8 52.6 65.7 72.2 84.8 91.2 109 133 151
1.0 20.6 28.9 35.6 42.0 33.4 23.0 33.2 42.0 50.2 65.5 80.0 87.0 101 | 114 127 153 172
( Cont inued) Note: Binomial distribution ased for percent defective computations; Poisson for defects per hundred uaits.
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PIANS (continued)
Sampling Plans for Sample Size Code Letter: F{continued)
Acceptable Quality Levels (normal inspection)
Cumu- Cumu-
Typel'of lative Less Higher | lative
somPlog | cample | than | 065 | 10 > | 15 ] 25 4.0 6.5 10 15 | > | s [ > w0 | D> 6 than | Gample
P size - size
Ac Re|Ac Re|Ac Re|Ac RefAc RelAc Rel|Ac RefAc Re{Ac Re|Ac Re|Ac RelAc Re|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re
Single 20 7 0 1 1 2412 313 415 6| 7 8| 8 9{10 11|12 13[14 15(18 19|21 2 A 20
Use Use Use
13 v b 0 210 311 412 5] 3 71 3 71 5 916 10} 7 11{9 14|11 16 A 13
Double Letter | Letter | Letter
26 1 213 4|4 516 718 9|11 12(12 13|15 16{18 19]23 24126 27 26
E H G
5 \v/ . # 2l 24s 3|ls 4] 0 4lo0 4]0 s5j0 6|1 It 82 9| A 5
10 2 210 310 311 5| 1 6! 2 713 8] 3 9] 4 101 6 12| 7 14 10
15 0 2{0 3|1 4|2 6|3 8|4 9f6 10|77 128 1311 17713 19 15
Multiple 20 0 3(1 412 513 715 10f 6 11f8 13110 15(12 17[16 22|19 25 20
25 1 312 413 6|5 8 7 11y 9 12|11 15(14 17|17 20122 2525 29 25
30 1 313 5|4 6| 7 9110 12112 14|14 17]18 20(21 23]27 29|31 33 30
35 2 3] 4 516 719 1013 14]14 15018 19{21 22|25 2632 33|37 38 35
/\ = Use next preceding sample size code letter for which acceptance and rejection numbers are available.
¥ = Use next subsequent sample size code letter for which acceptance and rejection numbers are available.
Ac =  Acceptance number

Re = HRejection number

L4

Acceptance not permitted at this sample size.

(continued)

= Use single sampling plan above (or altematively use letter J).
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TABLE 3:

PERCENT OF LOTS
EXPECTED TO BE
ACCEPTED (P}

Sample Size Code Letter: G

(Curves for double and multiple sampling are matched as closely as practicable)

OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

100 100
v \‘ N A, N
% \
1IRVANEAN A, %0 \
A
80 N N 80 \\ N
AUAN
70 \
AVHAN N 70 \
60 \ ™ N \
4 NC AN 60 \ \
50 AN \
\ N Y 50 \ T\
i \ \\ \\\ C # \
A N AN
. 3 40 b 1 2 N s s * \\ N
20 \ .L . . 6.5 \‘10 20 \/15 25 N 40
N ™
10 X N 2 ~] 10 ! N
0 =) - 0 RS ] ™
5 10 15 20 25 30 35 40 20 10 60 80 100
QUALITY OF SUBMITTED LOTS (p, in percent defective for A()L.'s Z 10; in defects per hundred units for AQL’s > 10)
Note: Figures on curves are Acceptable Quality Levels (AQL’s) for normal inspection.
Tabulated Values for Operating Characteristic Curves for Single Sampling Plans
Acceptable Quality Levels (normal inspection)
P, 0.40 | 15 [ 25 l 4.0 l 6.5 I 10 0.40 l 1.5 [ 2.5 \ 4.0 l 6.5 [ 10 1 >< l 15 ] > l 25 l >< 40
p (in percent defective) p (in defects per hundred units)
99.0 0.032 0.475 1.38 2.63 5.94 9.75 0.032 0.466 1.36 2.57 5.57 9.08 11.0 14.9 19.1 23.4 32.3 39.3
95.0 0.161 1.13 2.59 4.39 8.50 13.1 0.160 1.10 2.55 4.26 8.16 12.4 14.7 19.3 24.0 28.9 38.9 46.5
90.0 0.329 1.67 3.50 5.56 10.2 15.1 0.328 1.66 3.44 5.45 9.85 14.6 17.0 21.9 21.0 32.2 42.7 50.8
75.0 0.895 3.01 5.42 7.98 13.4 19.0 0.900 3.00 .39 7.92 13.2 18.6 21.4 26.9 32.6 38.2 49.7 58.4
50.0 2.14 5.19 8.27 11.4 17.5 23.7 2.16 5.24 8.35 11.5 17.7 24.0 27.1 33.3 39.6 45.8 58.3 67.7
25.0 4.23 8.19 11.9 15.4 22.3 29.0 4.33 8.41 12.3 16.0 23.2 30.3 33.8 40.7 47.6 54.4 67.9 78.0
10.0 6.94 11.6 15.8 19.7 271 34.1 7.19 12.2 16.6 20.9 i 29.0 36.8 40.6 48.1 35.6 62.9 7.4 88.1
5.0 8.94 14.0 18.4 22,5 30.1 37.2 9.36 14.8 19.7 24.2 32.9 41.1 45.1 53.0 60.8 68.4 83.4 94.5
1.0 13.5 19.0 23.7 28.0 35.9 43.3 14.4 20.7 26.3 314 41.0 50.0 54.4 63.0 7.3 79.5 95.6 107
( Cont inued) Note: Binomial distribation used for percemt defective computations; Poinson lor defecta par hundred waits.
(> + * Q . %
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sampling Plans for Sample Size Code Letter: G (continued)
Acceptable Quality Levels (normal inspection)

Type of f:\:fnu- ek lCumu-
i ative Less than 1gher ative
Sa";:i‘ms cample | 040 ] 040 | 065 | ><| 10| 15 | 25 | a0 [ 65 [ 10 [ >| 1 > > | 40 | than | sample

P size 40 size

Ac  Re |Ac Re|Ac Re|Ac RejAc RelAc HelAc Re{Ac Re|Ac Re|Ac RelAc Rej{Ac He| Ac RejAc Re|Ac Re|Ac Re|Ac Re
Single '32 v 0 1 1 202 313 4] 5 6/ 7 8] 8 90 11|12 13|14 15|18 19(21 22 A 32
Use Use Use
20 v 0 270 311 4} 2 5|3 7113 7|5 9 1017 11 9 1411 16 FAN 20
Double Letter | Letter | Letter
40 1 2|3 414 sy6 7{ 8 9l 12/12 13[15 16|18 19)23 24|26 27 40
F J H

8 v w28 2| % 3|« 4l 0 4|0 4j0 s|lo 6|1 7T{1 82 9| A 8

16 » 210 3{0 31 5{1 6|2 7{3 8|3 9|4 10[6 1217 14 16

24 0 210 311 4] 2 6|3 814 9|6 107 128 1311 17113 19 24

Multiple 32 0 301 4l 2 513 115 1016 1118 1310 15{12 17|16 22]19 5 32

40 1 302 413 65 8| 7 11f9 12{11 15914 17{17 20422 2525 29 40

48 1 3 3051 4 6! 7 9110 12012 14}14 17]18 20121 23|27 29 .3l 33 48

56 . 2 304 506 7| 9 10[13 14114 15(18 1921 22025 2632 33 |37 38 56

TAN
v
Ac

Re

»

LS

= Use next preceding sample size code letter for which acceptance and rejection numbers are available.

= Use next subsequent sample size code letter for which acceptance and rejection numbers are available.

= Acceptance number.

= HRejection number.

= Use single sampling plan above (or alternatively use letter K).

= Acceptance not permitted at this sample size.

(continued
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TABLE 3:

Sample Size Code Letter: H

‘::!}(l}’%%vr{ig’:r(liogé (Curves for double and multiple sampling are matched as closely as practicable)
ACCEPTED (Pg}

100

0 A h, N, L e

’ AR N N, h N

80 AV WY AN N, h

\VA \ N AN
70 ™
\ A\ N\ C N h
60
A N N,
50 \ A A N )
L VAN \ Ay AN
a0 3 N N N AN
\ N N
30 [ \ A
N o.2s\ 1.0\ 15N 2.5 4.0 6.5 o N 15 2
20 WL A N h,
q N y NG S <
. N
10 NS o ] -
0 ==
5 10 15 20 25 30 35 40 45 50 55 60 65

QUALITY OF SUBMITTED LOTS (p, in percent defective for AQL(s é 10; in defects per hundred units for AQL's > 10)

Note: Figures on curves are Acteptable Quality Levels {AQL's) for normal inspection.

Tabulated Values for Operating Characteristic Curves for Single Sampling Plans

OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

Acceptable Quality Levels (normal inspection)
Py 025 | 10 | 15 | 25 | 40 | 65 | > 10 Jo2zs | 10 15 | 25 | 40 65 | > 10 | D>Z| 15 | >Z|
p (in percent defective) p (in defects per hundred units)

99.0° 0.020 | 0.306 .| 0.888 1.69 3.66 6.06 7.41 11.1 0.020 | 0.298 | 0.872 1.65 3.57 5.81 7.01 9.54 12.2 15.0 20.7 25.1
95.0 0.103 | 0.712 1.66 2.7 5.34 8.20 9.74 12.9 0.103 0.710 § 1.64 2.13 5.23 1.96 9.39 | 12.3 15.4 18.5 24.9 29.8
90.0 0.210 | 1.07 | 223 3.54 6.42 9.53 | 11.2 14.5 0.210 1.06 2.20 3.49 6.30 9.31 | 10.9 14.0 17.3 20.6 273 325
75.0 0.574 | 1.92 3.46 5.09 8.51 [ 12.0 13.8 17.5 0.576 1.92 3.45 5.07 8.44 | 119 13.7 17.2 20.8 24.5 31.8 374
500 |13 [333 | 531 | 730 |13 [152 [172 | 22 [ 139 [ 336 | 535 | 734 | 3 | 153 (173 |26 | 253 | 293 | 373 | 433
25.0 2.74 5.30 7.70 10.0 14.5 18.8 21.0 25.2 2.77 5.39 7.84 10.2 14.8 19.4 21.6 26.0 30.4 34.8 435 49.9
10.0 4.50 7.56 10.3 129 17.8 22.4 24.7 29.1 4.61 7.78 10.6 134 18.6 23.5 26.0 308 | 356 40.3 49.5 56.4

5.0 5.82 9.13 12.1 148 19.9 24.7 21.0 31.6 5.99 9.49 | 126 15.5 21.0 26.3 28.9 339 38.9 43.8 53.4 60.5

1.0 8.80 15.9 18.8 24.3 29.2 31.7 36.3 9.21 13.3 16.8 20.1 26.2 32.0 34.8 40.3 45.6 50.9 61.1 68.7

(continued) Note: Binomial diatribution used for percent defective compatations; Poisson for defects per huadred units.
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TABLE 3:

Sampling Plans for Sample Size Code Letter:

@

H (continued)

e

OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PIANS (continued)

Type of
sampling
plan

Cumu-
lative

sample

size

Acceptable Quality Levels (normal inspection)

0.40

6.5

><

[e+3
[ 33

Higher

than
25

Ac Re

Ac

el Ac

Ac

Ac

Ke

Ac

Single

50

Use

Double

32

64

Letter

G

Multiple

39

52

65

78

91

[gv]

(%2

21

I
N

(o]

w

26

16

.

[~

wn

(2]

o

-1

“

o

ro

-1

19

2%
et

47
Curmu-
lative
sample

size
50
—

32

64

13

260

349

%

T8

YA
v
Ac

Re

L

= Acceptance number

= Hejzction number

= Use single sampling plan above (or alternatively use letter L).

= Acceptance not permitted at this sample size.

{continued)

= Use next preceding sample size code letter for which acceptance and rejection numbers are available

= Use next subsequent sample size code letter for which acceptance and rejection aumbers are available

6¢ °9ed
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TABLE 3:

ERCENT OF LOTS
XPECTED TO BE
ACCEPTED (P,)

OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

Sample Size Code Letter:

J

(Curves for double and multiple sampling are matched as closely as practicable)

100 T
% N\ 3 e
AV N N
1y S )
80 N y d
N
b f N A\ .
N
N A \ AN \\ N\ N
50 . A | N, A
\ . | N AN
0 N \ N AN 3 N
\lk \ ] \\\ \‘ \\‘ D
© N NS NS ™ AN BN
20 N0, [N 0.65 \1.0 N 1.5 N2 4.0 [ 6.5 10 ™15
HEANEAN N | N s N
10 N < ~Nd ~ b e ™
i ] Il h [ M~ ~
° I I ] i — — ™ D e 0 Y . —~— L ] 1]
1 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
QUALITY OF SUBMITTED LOTS (p, in percent defective for AQL’s €10; in defects per hundred units for AQL's >10)
Note: Figures on curves are Acceptable Quality Levels (AQL's) for normel inspection.
Tabulated Values for Operating Characteristic Curves for Single Sampling Plans
Acceptable Quality Levels (normal inspection)
Pq 015§ 065 | 10 | 15 | 25 | 40 [ >| 65 | >| 10 fJoas [oes | ro | 1s |25 | 40 | >|6s | D] w0 | >] 15
p (in percent defective) p {in defects per hundred units)
99.0 0.013 | 0.188 | 0.550 [ 1.05 2.30 372 450 | 6.13 7.88 9.75 ] 0.013 { 0.186 | 0.545 | 1.03 2.23 3.63 4.38 5.96 7.62 9.35 12.9 15.7
95.0 0.064 | 0.444 | 1.03 1.73 3.32 5.06 | 598 1 791 9.89 | 11.9 0.064 | 0.444 | 1.02 1.71 3.27 4.98 5.87 7.71 9.61 | 11.6 15.6 18.6
90.0 0.132 | 0.666 | 1.38 2.20 3.98 591 691 | 895 |[11.0 13.2 0.131 | 0.665 | 1.38 2.18 3.94 5.82 6.79 8.78 | 10.8 12.9 17.1 20.3
75.0 0.359 | 1.202 | 2.16 | 3.18 5.30 750 [ 8.62 | 10.9 13.2 15.5 0.360 | 1.20 2.16 3.17 5.27 7.45 8.55 | 10.8 13.0 15.3 19.9 23.4
50.0 0.863 | 2.09 3.33 4.57 7.06 9.55 | 10.8 |133 15.8 18.3 0.866 { 2.10 3.34 4.59 7.09 9.59 | 10.8 13.3 15.8 18.3 23.3 27.1
25.0 1.72 3.33 4.84 6.31 9.14 | 119 {133 |16.0 18.6 21.3 1.73 337 4.90 6.39 9.28 | 12.1 13.5 16.3 19.0 21.8 27.2 31.2
10.0 2.84 4.78 6.52 8.16 (113 142 1157 |18.6 21.4 24.2 2.88 4.86 6.65 835 |11.6 14.7 16.2 19.3 222 25.2 30.9 35.2
5.0 3.68 5.80 7.66 9.39 127 158 | 17.3 |20.3 23.2 26.0 § 375 5.93 7.87 9.69 |13.1 16.4 18.0 212 | 243 27.4 33.4 378
1.0 5.59 8.00 |10.1 12.0 15.6 189 | 20.5 {236 26.5 29.5 5.76 8.30 {10.5 12.6 16.4 20.0 21.8 25.2 28.5 31.8 38.2 429
( Cont lnued) Note: All values given in above table based on Poisson distribution as an epp to the Binomial.
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sampling Plans for Sample Size Code Letter: J (continued)
Acceptable Quality Levels (normal inspection)
Type of |C ive |Lommh High ICTM-
li ative ss than 0 er ative
saml[:l:ng sample 0.15 0.15 0.25 >< Q.4 0.65 1.0 1.5 25 4.0 >< 6.5 >< 10 >< 15 d{gn sample
P size size
Ac Re |Ac Re|Ac RclAc Re|Ac Re|Ac Re|Ac Re!Ac Re|Ac RelAc Re [Ac Re |[Ac Re |Ac RejAc RelAc Re|Ac Re|Ac Ref
Single 80 v [V 1 212 3[(3 4|5 6|7 8|8 910 11]12 13§14 15]18 19 (21 22 A 80
Use Use Use
50 v * 0 20 3|1 42 513 17 715 9{6 107 11}9 14{l1 16 FaN 50
Double Letter Letter | Letter
100 1 213 44 5|6 718 9|11 12(12 13|15 16{18 19{23 24 |26 27 100
H L K
20 v . p 20e 2]# 3|2 4]0 4]0 4|10 5]0 6{1 M1 82 9 A 20
40 » 210 3(0 371 501 6j2 7|3 8}3 914 10{6 127 14 40
60 0 210 311 412 6]3 8|4 916 10}7 127 ¢ 13(11 17 |13 19 60
Multiple
80 0 3|1t 4(2 513 715 10|16 118 1310 15(12 17|16 22|19 25 80
100 I 3{2 413 6|5 8|7 1119 12(11 15§14 17117 20(22 2525 29 100
120 1 3|3 5|4 6{7 910 1212 14114 1718 2021 23|27 29 |31 33 120
140 2 3|4 5({6 719 10{13 1414 1518 19j21 22|25 26(32 33 |37 38 140

Use next preceding sample size code letter for which acceptance and re, 2ction numbers are available.

]

Acceptance number

Rejection number

Use single sampling plan above (or alternatively use letter M)

Acceptance not permitted at this sample size.

(continued)

Use next subsequent sample size code letter for which acceptance and rejection numbers are available.
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TABLE 3:

PERCENT OF LOTS
EXPECTED TO BE

Sample Size Code Letter:

K

(Curves for double and multiple sampling are matched as closely as practicable)

PERCENT OF LOTS
EXPECTED TO BE

OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

ACCEPTED (Pu) ACCEPTED (Pa)
100 e 100
g b
90 ‘\ P 90 \ \‘ A
80 Y 80 \ \ \ N
Ll iy \ 70 1 - N
60 N N 60 A
N
50 N NC 50 \
a0 \ IS «© \ \ \
30 A\ ~ 3 30 A
0.10 0.40 065 1.0 s\ 25 N4o 6.5 10
20 C » ~] 20 N X
10 ] - ~ ~ 10 NANEAN N a
= — A ‘\ ‘\
0 [1] by . — b
1.0 2.0 3.0 40 5.0 6.0 7.0 5 10 15 20 2
SUALITY OF SUBMITTED LOTS (p, in percent defective for AQL's (10; in defects per hundred units for AQL's > 10)
Note: Figures on curves are Acceptable Quality Levels (AQL’s) for normal inspection. '
Tabulated Values for Operating Characteristic Curves for Single Sampling Plans
Acceptable Quality Levels (normal inspection)
Pq 0.10 0.40 0.65 1.0 15 25 > 4.0 > 6.5 > 10
p (in percent defective or defects per hundred units)
99.0 0.0081 0.119 0.349 0.658 1.43 2.33 2.81 3.82 4.88 5.98 8.28 10.1
95.0 0.0410 0.284 0.654 1.09 2.09 3.19 3.76 4.94 6.15 7.40 9.95 11.9
90.0 0.0840 0.426 0.882 1.40 2.52 3.73 4.35 5.62 6.92 8.24 10.9 13.0
75.0 0.230 0.769 0.382 2.03 3.38 4.77 5.47 6.90 8.34 9.79 12.7 14.9
50.0 0.554 1.34 2.14 2.94 4.54 " 6.14 6.94 8.53 10.1 11.7 14.9 17.3
25.0 1.11 2.15 3.14 4.09 5.94 7.75 8.64 10.4 12.2 139 17.4 20.0
10.0 1.84 3.1 4.26 5.35 7.42 9.42 10.4 12.3 14.2 16.1 19.8 22.5
5.0 2.40 3.80 5.04 6.20 8.41 10.5 11.5 13.6 15.6 17.5 21.4 24.2
1.0 3.68 5.31 6.73 8.04 10.5 12.8 18.3 16.1 18.3 20.4 24.5 275
( continued ) Note: All values given in above table based on Poisson distribution as en app to the Binomial,
¢ . . ¢ oo
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sample Size Code Letter: K (continued)

Acceptable Quality Levels (normal inspection)
T f Cumu- Cumu-
YP:? lative |Less than Higher lative
amph i~ o
s pl;:nng cample | o010 | 010 | 015 > | oo | os0 | oes | 10 | 15 | o2s | > a0 | > ss | > than | ample
size size
Ac RelAc Rel|Ac HelAc Re|Ac RelAc Re|Ac Re|Ac RelAc HRe|Ac He|Ac RelAc RelAc RejAc RejAc Hejdc  HelAc Re
Single 125 \V) 0 1 1 212 313 4)5 6 7 88 9{10 11|12 13|14 15}i8 1921 22 JA 125
Use Use Use
80 \V4 * 0 210 341 412 513 713 715 91 6 10| 7 11| 9 14|11 16 VA 80
Double : Letter | Letter | Letter
160 1 213 4]4 516 71 8 911 12012 13|15 16]18 19123 M2 27 160
J M L
32 \V/ . s ol 20 3]« 4l o0 4lo 4lo0 sjo 61 71 82 9 O 3
64 = 210 310 3|1 S{ 1 62 713 Bl 3 9t 4 10} 6 1217 14 64
96 0 2{0 311 412 61 3 8| 4 9f6 107 1208 13|11 1713 19 96
Multiple 128 0 311 412 513 715 10) 6 1| 8 13]10 15[12 17|16 22]14 25 1°8
160 1 312 413 6[5 81 7 1{ 9 12111 15)14 17[1T 20122 25125 29 160
192 1 313 5|14 6|7 91 10 12112 14|14 17|18 20§21 2327 29131 33 192
224 2 314 5({6 719 10{13 14]14 15[18 19121 22{25 26{32 33|37 38 294
[\ = Use next preceding sample size code letter for which acceptance and rejection numbers are available.
J/ = Use next subsequent sample size code letter for which acceptance and rejection numbers are available.
Ac = Acceptance number

Re = Rejection number

. = Use single sampling plan above (or alternatively use letter N).

" Acceptance not permitted at this sample size.

(continued)
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS {continued)

PERCENT OF LOTS
EXPECTED TO BE
ACCEPTED (P}

Sample Size Code Letter: 1T

(Curves for double and multiple sampling are matched as closely as practicable)

100
™ ™
90 \ N, I, h
N N § N
\L ) b,
80
‘ \\ P b,
70 N \ N ‘\ "~
N N \\ N
60 A A NG
N N
o N
50 \ N N
40 \ A AN
. N
30
\ N h \\ ™~ P
20 0.065 N0.25 | \{0.40 0.65 1.0 N3 2.5 N0 6
10 ANEL BN = - <
-
0 -y
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12,0 13.0 14.0 15.0 16.0
QUALITY OF SUBMITTED LUTS (p, in percent defective for AQL’s Z 10: in defects per hundred units for AQL’s > 10}
Note: Figures on curves are Acceptable Quality Levels (AQL's) for normal inspection.
Tabulated Values for Operating Characteristic Curves for Single Sampling Plans
Acceptable Quality Levels (normal inspection)
Pq 0.065 0.25 0.40 0.65 1.0 15 > 25 > 4.0 > 6.5
p (in percent defective or defects per hundred units)
99.0 0.0051 0.075 0.218 0.412 0.893 1.45 1.75 2.39 3.05 3.74 5.17 6.29
95.0 0.0256 0.178 0.409 0.683 1.31 1.99 235 3.09 3.85 4.62 16.22 7.45
90.0 0.0525 0.266 0.551 0.873 1.58 2.33 2.72 3.51 4.32 5.15 6.84 8.12
75.0 0.144 0.481 0.864 1.27 2.11 2.98 3.42 4.31 5.21 6.12 7.95 9.34
50.0 0.347 0.839 1.34 1.84 2.84 3.84 4.33 5.33 6.33 7.33 9.33 10.8
25.0 0.693 1.35 1.96 2.56 37 4.84 5.40 6.51 7.61 8.70 10.9 12.5
10.0 1.15 1.95 " 2.66 3.34 4.64 5.89 6.50 7.70 8.89 10.1 12.4 4.1
5.0 1.50 2.37 - 3.15 3.88 5.26 6.57 7.22 8.48 9.72 109 13.3 15.1
1.0 2.30 3.32 4.20 5.02 6.55 8.00 8.70 10.1 11.4 12.7 15.3 17.2
(C ontinued ) Note: All values given in above table based on Poisson distribotion as an spproximation to the Binomial
e . ¢
. « F
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sampling Plans for Sample Size Code Letter: 1, {continued)

Cumu- Acceptable Quality Levels (normal inspection) Cumu-

Typevof lative Toos o Higher lative
sampling sample | 0oes | 0.065 [ 010 | ><| 015 | 025 | 040 {065 | 10 | 15 [ >| 25 | > 40 | >| 65 | than | sample
plan size 6.5 size

Ac  RelAc Re|Ac RelAc Re|Ac Re|Ac Re|lAc Re|Ac Re{Ac Re]lAc Re|[Ac Re[Ac Re jAc Re]Ac Re|Ac RejAc Re|Ac Re
Single 200 \V4 0 1 1242 33 415 6y 7 81 8 910 1112 1314 15(18 19f21 22 FAN 200
Use Use Use
125 0 2|0 3|1 4]2 5013 713 7[5 916 10| 7 11}9 14{l1 16 FAN 125
Double \V4 Letter | Letter | Letter
250 1 23 414 5716 718 9111 12112 13115 16[18 19]23 24|26 27 250
K N M

50 V] s 2|« 210s 3{x 4l 0 4]0 40 5]0 61 7[1 8|2 9] A 50

100 # 210 3]0 311 51 612 7|13 8|3 9] 4 1016 1217 14 100

150 0 210 3|1 4)2 6| 3 81 4 916 107 128 13/11 17113 19 150

Multiple 200 0 311 412 513 7( 5 10y 6 11{8 1310 15|12 17y16 22(19 25 200

250 1 312 413 615 8i 7 11} 9 12|11 15|14 17|17 20|22 25}25 29 250

300 1 33 514 6(7 9110 12)12 14|14 17 (18 20121 23|27 29{31 33 300

350 2 3(4 5|6 7|9 10]13 14114 15118 19421 22|25 26|32 3337 38 350

= Use single sampling plan above (or alternatively use letter P).

= Acceptance not permitted at this sample size.

A —

v =

Ac = Acceptance number

Re = Rejection number

L

" =
(continued)

Use next preceding sample size code letter for which acceptance and rejection numbers are available.

Use next subsequent sample size code letter for which acceptance and rejection numbers are available.

59 28®vg
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

Sample Size Code Letter: M

PERCENT OF LOTS

EXPECTED TO BE (Curves for double and multiple sampling are matched as closely as practicable)
'ACCEPTED (p,)
100 oy S
\ h A
90 AN NEA <
\ AN AN N
80 \ A AN
ANy N X, X N
1 NN N
\ h AN
0 \ A N N
\ \ y N 3\
50 \ i C A
1 \ \ N N
t \ R
120 N N \\\
R AN N N
1 10-040\0-15N0.25\,0.40 T\ 0.65 \\Lo Al w\2 5 g 4.0
20 ‘\ [ q
ANAN b A Y N
10 N NCTS - ~
- - ™ P~ —
0 Lo 2.0 3.0 4.0 5.0 6.0 2.0 8.0 9.0 10.0

QUALITY OF SUBMITTED LOTS (p,  in percent defective for AQL’s < 10; in defects per hundred units for AQL’s > 10)

Note: Figures on curves are Acceptable Quality Levels (AQL’s) for nomal inspection.

Tabulated Values for Operating Characteristic Curves for Single Sampling Plans

Acceptable Quality Levels (normal inspection)
Po 0.040 0.15 0.25 0.40 0.65 1.0 > 15 >< 25 | > 4.0
p (in percent defective or in dejects per hundred units)
99.0 0.0032 0.047 0.138 0.261 0.566 0.922 1.11 1.51 1.94 2.38 3.28 3.99
95.0 0.0163 0.112 0.259 0.433 0.829 1.26 1.49 1.96 2.44 2.94 3.95 4.73
90.0 0.0333 0.168 0.349 0.533 1.00 1.48 1.72 2.23 2.75 3.27 4.34 5.16
75.0 0.0914 0.305 0.580 0.804 1.34 1.89 2.17 2.74‘» 3.31 3.89 5.05 5.93
50.0 0.220 0.532 0.848 1.17 1.80 2.43 2.75 3.39 4.02 4.66 5.93 6.88
25.0 0.440 0.854 1.24 1.62 2.36 3.07 3.43 4.13 4.83 5.52 6.90 7.92
10.0 0.731 1.23 1.69 2.12 2.94 3.74 4.13 4.89 5.65 6.39 7.86 8.95
5.0 0.951 1.51 2.00 2.46 3.34 4.17 4.58 5.38 6.17 6.95 8.47 9.60
1.0 1.46 2.11 267 3.19 4.16 5.08 . 5.53 6.40 7.25 8.08 9.71 10.9
(continued) Note: Al valoes given in above table based oa Poisson distribation ae an spproximatio 10 the Bisomial.
¢ = . [ ) S
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS {(continued)
Sampling Plans for Sample Size Code Letter: M (continued)
Acceptable Quality Levels (normal inspection)
Cumu- - Cumu-
Type 'Of lative Less K Higher lative
sampling campte | (hen | 0.040 | 0.065 > 010 | oas o2 | os0 | 0es | 10 | >| 15 [ D>I]| 25 | > 40 T
plan . 0.040 4.0 )
size g size
Ac Re |Ac  Re |[Ac Re|Ac Re|Ac RelAc Re|Ac Re [Ac Re|Ac Re]Ac He[Ac Re|Ac Re{Ac Re|Ac Re|Ac Re|Ac RelAc Re
Single 315 v 0 1 1 22 3|3 4|5 6|7 8|8 910 11{i12 13}14 15{18 19|21 22 AN 315
Use Use Use
200 v . Letter | Letter | Letter 0 210 31 41 2 513 713 715 916 107 11]9 14111 16 JAN 200
Double
400 1 213 4] 4 516 78 9111 12{12 131)5 1618 1923 24)26 27 400
L P N
80 v . w 2|« 2|2 3|4 4|0 4/0 4l0 s{O0 6|1 71 8f2 9 A 80
160 = 20 3]0 371 5|1 6| 2 713 8|3 974 1016 12{ 7 14 160
240 0 210 311 4}2 6|3 814 9] 6 10{ 7 12]8 1311 17]13 19 240
. 320 0 311 4 2 5|3 7{5 1006 118 13{10 15|12 17jl6 22|19 25 320
Multiple
400 1 312 4/ 3 615 8|7 1119 12011 15|14 17117 20§22 25{25 29 400
480 1 3t 3 574 617 9110 12§12 14{14 17/[18 20 Fl 23127 29{31 33 480
560 2 314 5|16 79 10113 114)14 15)18 19121 22125 26/ 32 33| 37 38 560

VaY
\V)
Ac

He

»

= Use next preceding sample size code letter br which acceptance and rejection numbers are available.
= Use next subsequent sample size code letter for which acceptance and rejection numbers are available.
= Acceptance number.

= Rejection number.

= Use single sampling plan above (or alternatively use letter Q).

=  Acceptance not permitted at this sample size.

(continued)
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

PERCENT OF LOTS
EXPECTED TO BE

ACCEPTED (P,)

Sample Size Code Letter: N

(Curves for double and multiple sampling are matched as closely as practicable)

100
N
N
90 N A N ™
N
80
\VA T
20 | L N L N
\ T’\ XAL
i

60 v - 1NTT —t AN

o N VB N S

3 + T

0 ; \ N\ i

N N ! "
A n n
30 \ S N
A [
20 0402§ .10 \0 15} 5.25 ‘i\o.aq \\oes \1.0‘ (15 2
10 N AN ™
| N T T
o S T ——— : r— - [
0s Lo s 2.0 2.5 3.0 35 4.0 45 5.0 5.5 6.0 6.5

OUALITY OF SUBMITTED LOTS (p, in percent defective for AQL's z 10; in defects per hundred unizs. for AQL’s > 10)

Note: Figures on curves are Acceptable Quality Levels (AQL's) for normal inspection.

Tabulated Values for Operating Characteristic Curves for Single Sampling Plans

ACCépl;ble Quality Levels (normal inspection)
Po 0.025 0.10 0.15 0.25 040 0.65 > 1.0 > L5 > 2.5
p (in percent defective or in defects per hundred units)
99.0 0.0020 0.030 0.087 0.165 0.357 0.581 0.701 0.954 1.22 1.50 2.07 2.51
95.0 0.0103 0.071 0.164 0.273 0.523 0.796 0.939 1.23 1.54 1‘35‘ 2.49 2.98
90.0 0.0210 0.106 0.220 0.349 0.630 0.931 1.09 1.40 1.73 2.06 2.73 3.25
75.0 0.0576 0.192 0.345 0.507 0.844 1.19 1.37 1.72 2.08 2.45 3.18 3.74
50.0 0.139 0.336 0.535 0.734 1.13 1.53 1.73 2.13 2.53 2.93 3.73 4.33
25.0 0.277 0.539 0.784 1.02 1.48 1.94 2.16 2.60 3.04 3.48 4.35 4.99
10.0 0.461 0.778 1.06 1.34 1.86 2.35 2.60 3.08 3.56 4.03 4.95 5.64
5.0 0.599 0.949 1.26 1.55 2.10 2.63 2.89 3.39 3.89 4.38 ) 5.34 6.05
1.0 0.921 1.328 1.68 2.01 2.62 3.20 3.48 4.03 4.56 5.09 6.12 6.87
continued) Note: All values given in sbove table based on Piasan distribution as an approximation to the Binomial
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

Sampling Plans for Sample Size Code Letter: N ‘(continued)

Acceptable Quality Levels (normal inspection)

Topeof | fune =1 e
sampling somple |FS5hsben | 0.025 | 0.040 | > 0065 | 010 | 015 | 025 | 040 | 0.65 [ >< | L0 > 15 [>T | 28 ol sample
plaa size 5 size
Ac‘ RefAc  Re|Ac Re|Ac RelAc Re[lAc Re|{Ac Re{Ac Re|Ac RelAc Re|lAc Re|Ac Re|Ac Re|Ac Re[Ac Re|Ac RelAc Re
Single 500 v |0 1 1 202 313 4|s 67 88 o910 112 134 15018 19921 2 A 500
Use Use Use
315 - o 2|0 3|1 42 53 73 7|5 9[6 107 1|9 |1 16| A 315
Double \v4 . Letter | Letter | Letter
630 1 2{3 4|4 slé 7f8 9/11 1212 13|15 16(18 19|23 24|26 27 630
M 0 P '
125 v v ¥ 2{« 2}8 3]2 40 4|0 40 5|0 61 7|1 8{2 s A 125
250 # 20 3l0 3|1 s5{1 e6l2 7|3 8|3 9|4 10|66 127 14 250
375 0o 2]0 3]1 4|2 6/3 8 4 9|6 1|7 12/8 13|11 17113 19 375
Multiple 500 0 31t 4)2 s5[3 715 106 {8 13|10 1512 17]i6 22[19 25 500
625 1 3|2 4|3 65 87 1n}9 12011 1514 17{17 20j22 25[25 29 625
750 I 3|3 5|4 617 9o/10 1212 14|14 17{18 20}21 23|27 29(31 33 750
875 2 3|4 s|6 7{9 10/13 14|14 15(18 19|21 22|25 26(32 33|37 38 875

(continued)

Rejection number

= Acceptance number

Acceptance not permitted at this sample size.

= Use single sampling plan above (or alternatively use letter R).

Use next preceding sample size code letter for which acceptance and rejection numbers are availabie.

Use next subsequent sample size code letter for which acceptance and rejection numbers are available.
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

Sample Size Code Letter: P

e onars
',A\gc'inEuT(opc )" (Curves for double and multiple sampling are matched as closely as practicable)

100

N ™~
0 N

80 NS
R DA VL. WA bY
60 X

50
REEI
o N AVEEA

p
p 4
/]

of
P e
7
A

.
pd
Va
,.
A
4
4

- -

0.5 10 LS 2.0 2.5 3.0 3.5 4.0

QUALITY OF SUBMITTED LOTS (p  in percent defective for AQL’s < 10; in defects per hundred units for AQL's > 10)
Note: Figures on curves are Acceptable Quality Levels (AQL’s) for normal inspection.

Tabulated Values for Operating Characteristic Curves for Single Sampling Plans

Acceptable Quality Levels (nomal inspection)
Pq 0.015 0.065 0.10 0.15 0.25 0.40 > 0.65 >< 1.0 > 15
plin percent defective or defects per hundred unjts)
9.0 0.0013 0.0186 0.055 0.103 0.223 0.363 0.438 0.596 0.762 0.935 1.29 1.57
95.0 0.0064 6.0444 0.102 0.171 0.327 0.498 0.587 0.771 0.961 1.16 1.56 1.86
90.0 0.0131 0.0665 0.138 0.218 0.394 0.582 0.679 0.878 1.08 1.29 1.7 2.03
75.0 0.0360 0.120 0.216 0.317 0.527 0.745 0.855 1.08 1.30 1.53 1.99 2.34
50.0 0.0866 0.210 0.334 0.459 0.709 0.959 1.08 . 1.33 ) 1.58 1.83 2.33 2.71
25.0 0.173 0.337 0.490 0.639 0.928 1.21 1.35 1.63 1.90 2.18 2.72 3.12
10.0 0.288 0.486 0.665 0.835 1.16 1.47 1.62 1.93 2.22 2.52 3.09 3.52
5.0 0.375 0.593 0.787 0.969 1.31 1.64 1.80 2.12 2.43 2.74 3134 3.78
1.0 0.576 0.830 1.05 1.26 1.64 2.00 2.18 2.52 2.85 3.18 3.82 4.29
(continued) Note: All valses given in above table based oa Poissioa distribution as ea spproxi to the Bisomial.
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sampling Plans for Sample Size Code Letter: P (continued)

Acceptable Quality Levels (normal inspection)
Cumu- Cumu-
Type .Of lative Higher lative
sam:;ns sample | 0010 | 0015 | 0.025 | ><| 0040 | 0.065 | 0.10 | 015 | 0.25 | 040 | > | 065 | > | 10 | > | 15 | cample
P size - size
Ac Re| Ac Re| Ac Re|Ac BejAc Re|Ac RejAc Re|Ac Re|Ac Re|Ac Re|Ac Re{Ac Re|Ac Re [Ac Re|Ac He|Ac He|Ac Re
Single 800 V 0 1 I 212 313 415 6] 7 8; 8 9j10 11}12 13|14 15{18 19|21 22 A 800
Use Use Use
500 v 0 2|0 3j1 4|2 s{3 7|13 7[5 9|6 10| 7 1|9 141 16 A 500
Double . Letter | Letter | Letter
1000 1 23 4|4 5|6 708 9|11 12[12 13[15 16{18 1923 24126 27 1000
N R Q
200 v . # 2|e 2|2 3|« 40 4/ 0 40 slo 6|1 7|1 8 2 9 A 200
400 # 210 3|10 371 S5t 1 61 2 77 3 8/ 3 94 10] 6 120 7 14 400
600 0 2|0 311 42 6! 3 8| 4 9| 6 10| 7 12¢y8 13711 17|13 19 600
Multiple 800 0 3|1 412 5|3 71 5 10y 6 11| 8 13}10 15412 17)16 22119 25 800
1000 I 32 413 6|5 8] 7 11| 9 12§11 15(14 1717 20022 25125 29 1000
1200 1 3|3 5/4 6|7 9/ 10 1212 14|14 17(18 2021 23|27 29(31 33 1200
1400 2 3[4 Sy6 719 10{13 14f14 15[18 19]21 22125 26|32 33{37 38 1400
A = Usenext preceding sample size code letter for which acceptance and rejection numbers are available.
V = Use next subsequent sample size code letter for which acceptance and rejection numbers are available.
Ac = Acceptance number.
Re = Rejection number.
® = Use single sampling plan above.
# = Acceptance not permitted at this sample size.

(continued)

28=g

T.L
Il=2 4 1a¥




TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

Sample Size Code Letter: Q

PERCENT OF LOTS

E}ggg;{_:&ﬁgﬁ!: (Curves for double and multiple sampling are matched as closely as practicable)

100

A - S U ™~

AN\ N\ N N :

‘ N N \_ - \\,, .- M
N ~
\ N
| HAWA \ _l _ N
o FRREND T\ X
\ N
w \ N \.
% \ . \\ N N N g
. N

50 - -

i X INTEN N N
40 N IS

VAL N N N AN
30 \ N N

N N N b
20 0.010 \0-040N0.065\, 0.10 0.15 | }0.25 N, 0.40 0.65 1.0
N\ N N DN M. -
10 N N N
~N N - ~
0 I
o1 02 03 04 05 06 07 08 09 Lo L1 12 13 14 15 16 17 18 19 20 21 22 23 24 25

OUALITY OF SUBMITTED LOTS (p, in percent defective for AQL’s 2 10; in defects per hundred units for AQL's > 10)

Note: Figures on curves are Acceptable Quality Levels {AQL's) for normal inapection)

Tabulated Values for Operating Characteristic Curves for Single

Sampling Plans

Acceptable Quality Levels (normal inspection)
Pg 0.010 0.040 0.065 0.10 015 0.25 > 0.40 > 0.65 >l 1.0
p (in percent defective or defects per hundred units
99.0 0.00081 0.0119 0.0349 0.0656 0.143 0.232 0.281 0.382 0.488 0.598 0.828 1.01
95.0 0.00410 0.0284 0.0654 0.109 0.209 03\18 0.376 0.494 0.615 0.740 0.995 1.19
90.0 ‘ 0.00840 0.0426 0.0882 0.140 0.252 0.372 0.435 0.562 0.692 _0.824 1.09 1.30
75.0 0.0230 0.0769 0.138 0.203 0.338 0.476 0.547 0.690 0.834 0.979 1.27 1.49
50.0 0.0554 0.134 0.214 0.294 0.454 0.614 0.694 0.853 1.01 1.17 1.49 1.73
25.0 0.111 0.215 0.314 0.409 0.594 0.775 0.864 1.04 1.22 1.39 1.74 2.00
10.0 0.184 0.310 0.426 0.534 0.742 0.942 1.04 1.23 1.42 1.61 1.98 2.25
3.0 0.240 0.380 0.504 0.620 0.841 1.05 1.15 1.36 1.56 1.75 2.14 2.42
1.0 0.368 0.531 0.672 0.804 1.05 1.28 1.83 1.61 1.83 2.04 2.45 2.75
(C ont inued) Note: All values given in sbove table based on Poisson distribuion as an approximation to the Bioomisl
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS {continued)
Sampling Plans for Sample Size Code Letter: @ (continued)

Acceptable Quality Levels (normal inspection) .
Cumu- Cumn-
Type of lative High lative
: a 1gher
sampling - - -
o sample > {0010 {oos | > | 0025 | 0040 | 0065 | 010 | 015 | 0.25 > | 00 | > 065 | > 1o IFTT sample
size size
Ac  Re|Ac Re|Ac Re|Ac Re|Ac Re{Ac Re|[Ac Re|Ac Re{Ac Re|lAc Re{Ac RelAc Re|Ac Re|Ac RelAc HelAc RelAc Re
Single 1250 0 1 1 212 33 415 61 7 81 8 9]10 11{12 13 (14 15718 19|21 22 FAN 1250
Use Use Use Use
800 0 210 3|1 4 (2 SE3 713 7115 916 1007 119 14]11 16 FAN 800
Double Letter * Letter | Letter | Letter
1600 1 213 414 5|6 71 8 91t 12(12 13|15 1618 1923 24]26 27 1600
R P S R
315 * a2 2w 3f= 41 0 41 0 4/0 S| 0 61 711 8] 2 9 FAN 315
630 # 210 3|0 31}l S|y 6] 2 713 8|3 914 10[{6 12| 7 14 630
945 0 2|0 311 412 6| 3 8f 4 916 10] 7 128 1311 17{13 19 945
Multiple 1260 0 341 412 513 75 10| 6 11y 8 1310 1512 17{16 2219 25 1269
1575 1 312 4|3 615 8y 7 11} 9 1211 15}14 17 (17 20122 2525 2¢ 1575
1890 1 3(3 S|4 617 9l 10 12|12 1414 17]18 20{21 23|27 2931 33 1890
2205 i 2 314 si6 7|9 10113 14]14 15{18 1921 22|25 26{32 33|37 38 2205
/A = Usenext preceding sample size code letter for which acceptance and rejection numbers are available
Ac = Acceptance number
Re = Rejection number

il

Use single sampling plan above.

= Acceptance not permitted at this sample size.
(continued)
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)
Sample Size Code Letter: R

PERCENT OF LOTS

EXPECTED TO BE (Curves for double and multiple sampling are matched as closely as practicable)
ACCEPTED (Pg)
100 g
~
99 N N
N N L\
\ Ty
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N \ N h, M,
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0 \ N N N N
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o0 \ N N < i N

y \ N AN M

? A N AN N

0 X h N N

N N
N N )
30 0.025 '\ 0.040 |\, 0.065 ANY] 015 | | | {_0.25 “NJoso 0.65
20 NEERNELN N N - N =
\\ ™ S N & T~ — - —
N
10 ~ - - —
— P
0 -
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5

QUALITY CF SUBMITTED LOTS (p,  in percent defective for AQL's ( 10; in defects per hundred units for AQL's >>10)

Note: Figures on curves are Acceptable Quality Levels (AQL*s) for normal inspection.

Tabulated Values for Operating Characteristic Curves for Single Sampling Plans

Acceptable Quality Levels (normal inspection)
P, 0.025 0.040 0.065 0.10 0.15 > 0.25 > 0.40 > 0.65
p (in percent defective or defects per hundred units)
99.0 0.0074 0.0218 0.0412 0.0892 0.145 0.175 0.239 0.305 0.374 0.517 0.629
95.0 0.0178 0.0409 0.0683 0.131 0.199 0.235 0.309 0.385 0.462 0.622 0.745
90.0 0.0266 0.0551 0.0873 0.158 0.233 0.272 0.351 0.432 0.515 0.684 0.812
75.0 0.0481 0.0868 0.127 0.211 0.298 0.342 0.431 0.521 0.612 0.795 0.934
50.0 0.0839 0.134 0.184 0.284 0.384 0.433 0.533 0.633 0.733 0.933 1.08
25.0 0.135 0.196 0.256 0.371 0.484 0.540 0.651 0.761 0.870 1.09 1.5
10.0 0.195 0.266 0.334 0.464 0.589 0.650 0.770 0.889 1.01 1.24 1.41
5.0 0.237 0.315 0.388 0.526 0.657 0.722 0.848 0.972 1.09 1.33 1.51
1.0 0.332 0.420 0.502 0.655 0.800 0.870 1.02 1.14 1.27 1.53 1.72
(continued) Note: All vaines gives is sbove table based o Poisson distribution as an &pp to the Binomial
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TABLE 3: OPERATING CHARACTERISTIC CURVES FOR ATTRIBUTES SINGLE SAMPLING PLANS (continued)

Sampling Plans for Sample Size Code Letter: R (continued)

Acceptable ‘Quality Levels (normal inspection)
Treot | o (s e
. ativ
sampling | ) > |00 | oois | > | 00 | 0040 | 0.06s | 010 | 0as | D | 025 | D | 040 | > | 065 ‘gf‘gs sample
plan size size
Ac Re|Ac RelAc Relac Re|lAc RelAc Re|Ac Be[Ac RelAc RelAc Re/Ac ReAc Re|Ac Re|Ac Re]Ac Re| Ac Re
Single 2000 |0 1 1 202 313 4ls e|l7 sels ol10 mp2 13lisa 1s{18 19j21 221 A 2000
Use Use Use
1250 o0 2f0o 3|1 4]2 5|3 713 715 9|6 10| 7 1|9 111 1] A 1250
Double d Letter Letter | lLetter
2500 1 2|3 4|4 S|e 7{8 9|11 12y12 13|15 16{18 19|23 24}26 27 2500
Q P S
500 ¢ 2le 2le 3le 4jo alo 4lo slo sl1 711 82 9 A4 500
1000 « 210 3]0 Il 5|1 el 2 713 83 94 106 127 14 1000
1500 0 210 3]1 4|2 6| 3 g4 916 1007 1208 13(11 17(13 19 1500
Multiple 2000 . 0 3|1 4l2 5|3 7S5 1w0]6 ljg 1310 15[12 17|16 22[19 2000
2500 1 3|2 4f3 6|5 gl 7 1|9 12{n 15014 1717 20{22 25|25 2500
3000 1 313 5|4 6l 7 9fr0 12712 14}y 17[18 2020 2327 2931 3000
3500 2 3|l4 5]6 719 1013 14|14 15|18 19|21 22{25 26{32 33(37 38 3500
/N = Use next preceding sample size code letter for which acceptance and rejection numbers are available.

Acceptance number,
Rejection number.
Use single sampling plan above.

Acceptance not permitted at this sample size.
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TABLE L:

PERCENT OF LOTS EXPECTED TO BE ACCEPTED

OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD

Sample Size Code Letter: B
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The values of the percent of lots expected +o be
acoepted are valid ealy when wmeasurements are
selected af rendem frem a nerwmel digtribution, QUALITY OF SUBMITTED LOTS ( In percent defective )
(continued) Nots: Fiqures on ocurves are Acceptable Quality Levels for normal inspection.
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TABLE L4: OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

PERCENT OF LOTS EXPECTED TO BE ACCEPTED

Sample Size Code Letter: C
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The valuss of the percent of lota expected to be
acoepted are valid ely when measurements are

selected at rendem frem a nermel distribution. QUAULITY OF SUBMITTED LOTS ( In percent defective )

(continued) Note: Figures on curves are Acceptabls Quality Levels for normal inspection.
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TABLE b4: OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)
Sample Size Code Letter: D
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The values of the percent of fots expected o be
occepted are valid ealy when measurements are
selected ot randem from o norme! distribution. QUALITY OF SUBMITTED LOTS { In percent defective )
(continued) Note: Figures on curves are Acceptoble Quality Lsvels for normal inspection.
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TABLE 4: OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

PERCENT OF LOTS EXPECTED TO BE ACCEPTED

Sample Size Code Letter: E
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The values of the percent of lots expected to be
accepted are valld only when wmeasurements are
selected ot random from a normal distribution. QUALITY OF SUBMITTED LOTS ( In percent defective )

(continued) Note: Figures on curves are Acceptable Quality Levels for normat inspection.
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOL (continued})

TABLE L

F

Sample Size Code Letter
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The voluss of the percent of lots expected to be
accepted are valid oaly when measurements are

( In percent defective )

QUALITY OF SUBMITTED LOTS

selected of rondem frem o normal distribution.

(continued)

Figures on curves are Acceptabls Quality Levels for normat inspection.

Note:
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TABLE 4

OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued

F (continued)

Sample Size Code Letter
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(continued)

Figures on curves are Acceptable Quality Levels for normal inspection.

Note:
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

TABLE k4

G

Sample Size Code Letter
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QUALITY OF SUBMITTED LOTS

Note: Figures on curves are Acceptable Quality Levels for norma! inspection.
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TABLE k:

PERCENT OF LOTS EXPECTED TO BE ACCEPTED

"I> - .

Sample Size Code Letter: G (continued)

-
I PuSUEuna;

The values of the percent of lots expected to be
accepted are valid only when measurements are
selected ot random from a norwmal distribution.

(continued)

24 26

QUALITY OF SUBMITTED LOTS ( In percent defective )

Note: Figures on curves are Acceptable Quality Levels for normal inspection.

©

OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PIANS BASED ON STANDARD DEVIATION METHOD (continued)

TABLE L

H

Sample Size Code Letter
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD(continued)

TABLE k

H (continued)

Sample Size Code Letter
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

.
.

TABLE 4

I

.

Sample Size Code Letter
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TABLE U

OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

T (continued)

Sample Size Code Letter

03403dX3 S107 4O LN3IOW3d
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Figures on curves are Acceptable Quality Levels for normal inspection.

Note:

(continued)
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

TABLE 4

J

Sample Size Code Letter
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QUALITY OF SUBMITTED LOTS
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accepted are valid oaly when mecsurements are

The values of the percent of lots expected to bs
selected at random from a normal

Figures on curves are Acceptable Quality Levels for normal inspection.

Note:

{continued)
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued

TABLE L:

J (continued)

Sample Size Code Letter:

( in percent defective )

QUALITY OF SUBMITTED LOTS

G31d300V 368 01 03193dX3 S$1071 40 LN3O¥3d

The values of the percent of lots expected to be

accepted are valld only when measurements are

selected ot random from a normal distribution.

figurer on curves are Acceptable Quality Levels for normal inspection.

Note:

(continued)
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued

TABLE 4

K

Sample Size Code Letter
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

TABLE 4

K (continued)

Sample Size Code Letter
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

TABLE L

L

Sample Size Code Letter
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Figures on curves are Acceptable Quality Levels for normal inspection.

Note:

(continued)
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

TABLE L

L (continued)

Sample Size Code Letter
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

.

TABLE L

M

Sample Size Code Letter

{ In percent dafective )

QUALITY OF SUBMITTED LOTS
Figures on curves are Acceptable Quality Levels for normal inspection,

031d300Y 38 OL Q03103d4X3 S107 40 LN3IOHad
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Page

OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

TABLE U4

M (continued)

Sample Size Code Letter
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The values of the percent of lots expected to be

accepted are valid oaly when measurements are

( In percent defective )

QUALITY OF SUBMITTED LOTS
Note: Figures on curves are Acceptable Quality Levels for normal inspection.

from o normal distribution.

selected ot random
(continued)
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued

TABLE 4

N

Sample Size Code Letter
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Figures on curves are Acceptable Quality Levels for norma' inspection.
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

TABLE 4

N (continued)

Sample Size Code Letter
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The values of the percent of lots expscted to be

accepted are valid only when wmeasurements are

{ In percent defective )

QUALITY OF SUBMITTED LOTS

distribution,

selected at random from a normal

figures on curves are Acceptable Quality Leveis for normal inspection,

Note:

(continued)
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EVIATION METHOD (continued)

0

OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD D

.

TABLE L

Sample Size Code Letter
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

TABLE L

0 (continued)

Sample Size Code Letter

( In percent defective )

Quakty of Submitted Lots (in percent defective)

QUALITY OF SUBMITTED LOTS

distribution.

031d390v 38 0L Q3103dx3 S.107 40 LN3D¥3d

The values of the percent of lots expecied to be
accepted are valld only when measurements are

selected ot rondom from o normal

Figures on curves are Acceptable Quality Levels for normal inspection.

Note:

(continued)
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOL (continued )

.

TABLE b

P

Sample Size Code Letter
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distribution.
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The values of the percemt of lots expected 1o be
(continued)

accapted are valid only when measuremenis are

selected at rondom from a normal
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OPERATING CHARACTERISTIC CURVES FOR SAMPLING PLANS BASED ON STANDARD DEVIATION METHOD (continued)

.
.

TABLE L4

Q

Sample Size Code Letter
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TABLE 5:

ACCEPTANCE CRITERIA FOR VARIABLES SAMPLING PLANS - UNKNOWN STANDARD DEVIATION

Acceptable Quality Levels
Sample size | Sample "7 005 T 10 [ 15 | .25 | .40 | .65 | 1.00 | 1.50 | 2.50 | 4.00 | 6.50 | 10.00 | 15.00
code letter size
M M M M M M M M M M M M M
B 3 * VvV V 7.59 | 18.86 | 26.94| 33.69 | 40.47
C 4 1.53 | 5.50 | 10.92 | 16.45 | 22.86] 29.45 | 36.90
D 5 1.33 | 3.32 | 5.83 9.80 | 14.39 | 20.19| 26.56 | 33.99
E 7 0.422 | 1.06 2.14 | 3.55 | 5.35 8.40 | 12.20 | 17.35| 23.29 | 30.50
F 10 0.349 | 0.716 | 1.30 2.17 | 3.26 | 4.77 7.29 | 10.54 | 15.17| 20.74 | 27.57
G 15 0.099 | 0.186 | 0.312 ] 0.503 | 0.818 | 1.31 2.11 | 3.05 | 4.31 6.56 9.46 { 13,71 | 18.94 | 25.61
H 20 0.135| 0.228 | 0.365 | 0.544 | 0.846 | 1.29 2.05 | 2.95 | 4.09 6.17 8.92 | 12.99| 18.03 | 24.53
I 25 0.155| 0.250 | 0.380 |{ 0.551 | 0.877 | 1.29 2.00 | 2.86 | 3.97 5.97 8.63 | 12.57| 17.51 | 23.97
J 30 0.179 | 0.280 [ 0.413 | 0.581 | 0.879 | 1.29 1.98 | 2.83 | 3.91 5.86 8.47 | 12.36| 17.24 | 23.58
K 35 0.170| 0.264 | 0.388 | 0.535 | 0.847 [ 1.23 1.87 | 2.68 | 3.70 5.57 8.10 { 11.87} 16.65 | 22.91
L 40 0.179| 0.275 | 0.401 | 0.566 | 0.873 | 1.26 1.88 | 2.71 3.72 5.58 8.09 | 11.85| 16.61 | 22.86
M 50 0.163 | 0.250 | 0.363 | 0.503 | 0.789 | 1.17 1.71 | 2.49 | 3.45 5.20 7.61 | 11.23| 15.87 | 22.00
N 75 0.147 ] 0.228 ) 0.330 | 0.467 | 0.720 | 1.07 1.60 | 2.29 | 3.20 4.87 7.15 ] 10.63| 15,13 | 21.11
O 100 0.145| 0.220 [ 0.317 | 0.447 | 0.689 | 1.02 1.53 | 2.20 | 3.07 4.69 6.91 | 10.32 | 14.75 | 20.66
P 150 0.134| 0.203 | 0.293 | 0.413 | 0.638 | 0.949 | 1.43 | 2.05 | 2.89 4.43 6.57 9.88 | 14.20 | 20.02
Q 200 0.135| 0.204 |0.294 | 0.414 | 0.637 [ 0.945 | 1.42 | 2.04 | 2.87 4.40 6.53 9.81| 14.12 | 19.92
All AQL and table values are in percent defective.
Use first sampling plan below arrow, that is, both sample size as well as M value. When sample size equals or exceeds lot

size, every item in the lot must be inspected.
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TABLE 6:

TARBRLE FOR ESTIMATING
DEVIATION METHOD

THE

LOT PERCENT DEFECTIVE USING

STANDARD

L8

Sample Sise
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46 . ke
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35.01

50.00
46.06

42.16
38.33
37.95
37.58
37.20
36.83
36.45
36.08
35.70
35.34

x.97

50.00
46.05

42.15
38.31
37.93
37.55
¥7.18
36.80
36.43
36.05
35.68
35.31

34 .94

50.00
46.05

42.13
38.29
37.91
37.54
37.16
36.78
36.41
36.04
35.66
35.29

34.93

50.00
46.04

42.13
38.28
37.90
37.52
37.15
36.77
36.40
36.02
35.65
35.28

34.91

50.00
46.04

42.11
38.27
37.89
37.51
37.13
36.75
36.38
36.01
35.63
35.26

34.89

50.00
46.03

42.10
38.25
37.87
37.49
37.1
36.73
36.36
35.98
35.61
35.2

34.87

30.00
46,03

42.09
38.24
37.86
37.48
37.10
36.72
36.35
B.97
35.60
35.23

34,86

30.00
46.02

42.08
38.22
37.84
37.46
37.09
36.71
36.32
35.9¢6
35.59
35.22

34.85

50.00
46.02

42.08
38.22
37.84
37.46
37.08
36.71
36.33
35.9
35.58
35.21

34.84

38.74
38.45
38.15
37.85
37.36
37.26
36.96
36.66
36.35

36.05

36.67
36.33
36.00
35.67
35.33
35.00
34.67
34.33
34.00

33.67

35.88
35.54
35.19
34.85
34.50
34.16
3.8
33.47
3.2

32,78

35.26
34,90
34.55
34.19
A3.84
33.49
a3.13
32.78
32.43
32.08

34.93
34.37
34.21
33.8
33.49
33.13
32.78
d2.42
32.07
.72

34,73
34%.37
34.00
33.64
33.28
32.92
32.57
32.21
31.85
31.30

34.65
34,28
33.92
33.56
3.0
32.84
32.48
32.12
1.7

31.41

34.60
34.2%
.87
33.51
33.15
2.7
32.43
32.07
31.72

31.36

34.58
4. 21
33.85
23.48
3.2
32.76
32.40
32,04
31.69
1.3

34.56
34.19
3.8
33.46
33.10
32,7
32.38
32.02
31.67

31.31

34.54
34.18
3.8
33,43
33.09
32.73
32.37
32.01
31.65

31.30

34.53
34.16
33.79
33.43
33.07
32.71
32,35
31.99
31.62

31.28

34.50
34,13
33.77
33.40
33.04
32.68
32.32
31.96
31.61

31.25

34.49
3.12
33.76
33.39
33.03
32.67
32.31
31.93
31.60

N.2%

34 .48
.0
33.7
33.38
33.02
32.66
32.30
31.9%
31.58

3.2

34.47
34.10
33.74
33.37
33.010
32.65
32.29
31.93
31.58

3l.22

35.75
35,44
35.10
34.82
3%.51
34.20

33.88

33.57
2.2
32.93

33.33
33.00
32.67
32.33
32.00
31.67
31.33
31.00
30.67
30.33

32.44
32.10
31.76
.42
31.08
30.74
30.40
30.06
29.73

29,39

31.74
.39
31.04
30.70
30.36
30.01
29.67
29.33
28.99
28.66

31.37
31.02
30.67
30.32
29.98
29.64
2.29
28.95
28.61
28.28

31.15
30. %
30.45
30.10
29.76
29.41
29.07
28.73
28,39
28.05

31.06
0.71
30.36
30.01
29.67
29,32
28.98
28.64
28,30
27.96

31.01
30.66
30.31
29.96
29.62
29.27
28.93
28.59
28.25
27.92

30.98
30.63
30.28
29.93
29.59
29.2
28.90
28.56
28.22
27.89

30.9¢6
30.61
30.26
29.91
29.57
29.22
28.88
28.54
28.20
27.87

30.95
30.60
30.25
29.90
29.55
2.2
28.87
28.53
28.19
27.85

30.93
30.57
30.23
29.88
29.53
29.19
28.85
28.51
28.17
7.8

30.90
30.55
30.20
29.85
29.51
29.16
28.82
28.48
28.14
27.81

30.89
30.54
30.19
29.84
29.49
29.13
28.81
28.47
28,13
27.79

30.87
30.52
30.17
29.83
29.48
29.14
28.79
28.43
28.12

27.78

30.87
30.52
30.17
29.82
29.48
29.13
28.79
28.45
28.11

21.77

32.61
32.28
31.96
3.6
31.30
30.97
30.63
30.30
29.96

29.61

230.00
29.67
29.33
29.00
28.67
28.33
28.00
27.67
27.33

27.00

29.05
28.72
28.39
28.05
27.72
2.39
27.06
26.73
26.40

26,07

28.32
27.98
27.65
27.32
26.99
26.66
26,33
26.00
25.68

25,35

27,94
27.60
.
26.94
26.61
26.28
25.96
2.63
25,31

.99

27.72
27.39
7.05
26.72
26.39
26.07
2.7
25.42
25.10

24.78

27.63
27.30
26.96
26.63
26,31
25.98
25.66
25.33
2.01

2%.70

27.38
27.25
26.92
26,59
26.26
23,92
25.61
25.29
2%.97

24,65

27.35
27.22
26.89
26.56
20.23
25.90
25,38
25.26
24,94

2,62

27,53
27.20
26.87
26.34
26.21
25.88
25.56
25.2
24.92

24 .60

27.52
27.18
26.85
26,52
26.20
25.87
25.55
2.2
24.91

.59

27.50
27.16
26.83
26.30
26.18
25.85
25.53
2.2
24.89

24,37

27.47
27.14
26.81
26.48
26.15
2.8
25,51
25.19
.87

24,55

27.46
27.13
26.80
26.47
26,14
25.82
25.49
.17
24.86

24 .54

27.45
27.11
26.78
26,45
26,13
25.80
25,48
25.16
24,84

24.53

&7 bkt
27.11
26.78
26.45
26.12
25.80
25.48
25.16
2% .84

24.52

‘vuu- tabulated are read {o percest.

(continued)
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TABLE 6:

TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD
DEVIATION METHOD (continued)

LEE

Semple Sige - <

3 4 5 7 10 15 20 25 30 35 40 30 75 100 150 200

.73

T4

.75

.76

29.27 | 26.67 | 25.74 [ 25.03 ) 24.67 | 24,46 | 24.38 | 24.33 | 24,31 | 24.29 [ 26.28 | 24.26 | 24.24 | 24.23 | 24.21 | 24.21
28,92 26.33 | 25.41 | 24.71 [ 24.35 | 24.15 | 24.06 | 24.02 | 23.99| 23.98 [ 23.96 | 23.95] 23.92 | 23.91 | 23.90 | 23.90
28.57 | 26.00 | 25.09 | 24.39 { 24.03 | 23.83 | 23.75 | 23,71 | 23.68 | 23.67 | 23.65 | 23.64 | 23.61 | 23.60 | 23.59 | 23.59
28.22|25.67 1 2.76 | 24.07 | 23.72 1 23,52 | R3.44 | 23.40 [ 23,37 23.36 1 23.34 [ 23.33 | 23.31 | 23.30| 23.29 | 23.28
27.86 | 25.33 | 2b.44 | 23.75 | 23.41 | 23.21 | 23.13 | 23.09 | 23.07 | 23.05 | 23.04 | 23.02 | 23.00 | 22,99 | 22.98 | 22.98
27.50 [ 25.00 | 24.11 | 23.44 | 23.10 | 22.90 | 22.83 } 22.79 [ 22.76 | 22,75 | 22.73 | 22.72 | 2.70 | 22.69 | 22.68 | 22.67
27.13 | 24.67 [ 23.79 {23.12 | 22.79 | 22.60 | 22.52 | 22.48 | 22.46 | 22.44 | 22.43 | 22,42 | 22.40 { 22.39 | 22.38 | 22.37
26.77 | 24,33 [ 23.47 § 22.8) | 22.48 | 22.30 | 22.22 | 22.18 | 22.16 | 22.14 | 22.13 [ 22.12| 22,10 ) 22.09 | 22.08 | 22.08
26.39 | 24.00 [ 23.15 [ 22.50 | 22.18 | 21.99 | 21.92 } 21.89 | 21.86| 21.85 | 21.84 | 21.82| 21.80 | 21.79 | 21.78 | 21.78

26,02 | 23.67 | 22.83 {22.19 | 21.87 | 21.70 | 21.63 [ 21.59 | 21.57 ] 21.55 (21.54 | 21.53 | 21.51 | 21.50 [ 21.49 | 21.49

25.64 123,33 122,51 121,88 |21.,57 | 21,40 | 2233 (2.9 121,27 21.26 |21.25 {1 21.23 | 21.22 | 21.21} 21.201 2.20
25.25 | 23.00 [ 22.19 j21.58 | 21.27 | 21.10 | 21.04 | 21.00 | 20.98 | 20.97 { 20.96 { 20.94 | 20.93 | 20.92 | 20.91 | 20.91
24.86 | 22.67 | 21.87 | 21.27 { 20.98 | 20.81 | 20.75 | 20.71 [ 20.69 | 20.68 | 20.67 | 20.65 [ 20.64 | 20.63 | 20.62 | 20.62
24,47 122,33 121.56 | 20,97 | 20.68 | 20.52 | 20.46 | 20.42 | 20.40 | 20.39 { 20.38 | 20.37 | 20.35 | 20.35 20.34 | 20.34
24,07 | 22.00 { 21.24 | 20.67 | 20.39 | 20.23 | 20.17 [ 20.14 | 20.12| 20.11 | 20.10 | 20.09 | 20.07 | 20.06 | 20.06 | 20.05
23.67 [ 21.67 | 20.93 | 20.37 | 20.10 | 19.9%4 | 19.89 | 19.86 [ 19.84 | 19.82 | 19.82 { 19.80| 19.79 | 19.78 | 19.78 | 19.77

23.26 | 21.33 | 20.62 | 20.07 | 19.81 [ 19.66 | 19.60 | 19.57 | 19.56 [ 19.54 | 19.54 | 19.53 | 19.51 | 19.51 | 19.50 | 19.50

22.84 [ 21.00 [ 20.31 | 19.78 | 19.52 | 19.38 | 19.32 | 19.30 | 19.28( 19.27 | 19.26 | 19.25 | 19.24 | 19.23 | 19.22 | 19.22
22.42 | 20.67 { 20.00 | 19.48 | 19.23 | 19.10 | 19.04 { 19.02 | 19.00| 18.99 | 18.98 | 18.98 | 18.96 | 18.96 | 18.95 | 18.95

21.99| 20.33 (19.69 | 19.19 [ 18.95 | 18.82 | 18.77 | 18.74 | 18.73| 18.72 | 18.71 | 18.70 | 18.69 | 18.69 | 18.68 | 18.68

21.55| 20.00 | 19.38 | 18.90 | 18.67 | 18,54 | 18.50 | 18.47 | 18.46 | 18.45 | 18.44 | 18.43 | 18.42 | 18.42 | 18.41 | 18.41
21.11 | 19.67 | 19.07 { 18,61 | 18.39 | 18,27 | 18.22 [ 18.20 | 18.19 18.18 | 18.17 | 18.17 | 18.16 | 18.15| 18.15 | 18.15
20.66 | 19.33 }18.77 | 18.33 ! 18.11 | 18,00 | 17.96 | 17.94 | 17.92| 17.92 | 17.91 | 17.90 | 17.89 { 17.89 | 17.88 ] 17.88
20.20 | 19.00 | 18.46 | 18.04 | 17.84 | 17.73 | 17.69 | 17.67 { 17.66] 17.65 | 17.65 | 17.66 | 17.63 | 17.63 | 17.621 17.62
19,74 | 18.67 | 18.16 | 17.76 | 17.57 | 17.46 | 17.43 | 17.41{ 17.40| 17.39 | 17.39 | 17.38 17.37 | 17.37| 17.36 | 17.36
19.25 | 18.33 | 17.86 | 17.48 | 17.29 | 17.20 | 17.17 | 17.15 | 17.14 | 17.13 | 17.13 | 17.12} 17.12| 17.11 | 17.11 | 17.11
18,76 | 18.00 | 17.56 | 17.20 | 17.03 | 16.94 | 16.91 | 16.89 | 16.88 | 16.88 | 16.87 | 16.87 | 16.86 | 16.86 | 16.86 | 16.85
18.25 | 17.67 | 17.25 | 16.92 | 16.76 | 16.68 | 16.65 | 16.63 | 16.63 | 16.62 | 16.62 | 16.61 | 16.61 | 16.61 | 16.60 { 16.60
17.7 | 17.33 | 16.96 | 16.65 | 16.49 | 16.42 | 16.39 | 16.38 | 16.37| 16.37 | 16.37 | 16.36 | 16.36 | 16.36| 16.36 | 16.36
17.21 | 17.00 | 16.66 | 16.37 | 16.23 1 16.16 | 16,14 | 16,13 | 16.12] 16,12 | 16.12 ] 16.12 ) 16.111 16.111 16.11 ] 16.11

1.00
1.01
1.02
1.0
1.04
1.05
1.06
1.7

1.08

1.09

16.67 | 16.67 | 16.36 | 16.10 | 15.97 | 15.91 | 15.89 | 15.88 [ 15.88| 15.87 | 15.87 | 15.87 | 15.87 | 15.87| 15.87 | 15.87
16.11 | 16,33 | 16.07 { 15.83 | 15.72 | 15.66 | 15.64 | 15.63 | 15.63| 15.63 | 15.63 | 15.63 | 15.62| 15.62| 15.62 | 15.63
15.53( 16.00 | 15.78 | 15.56 | 15.46 | 15.41] 15.40 | 15.39 | 15.39| 15.39 | 15.39 | 15.38| 15.38| 15.38| 15.38 | 15.38

o

14.93|15.67 | 15.48 [ 15.30 | 15.21 | 15.17 § 15.15 | 15.15 | 15.15| 15.15 [ 15.15 | 15.15} 15.15 15.15| 15.15} 15.15-
14.31115.33{15.19 | 15.03 | 14.96 | 14.92 | 14.91 | 14.91 | 14.91( 24.9]1 | 14.91{ 14,91 14.91 | 14.91| 14.91 | 14.9]
13.66 | 15.00 { 14,91 | 14.77 | 14.71 | 14.68 | 14.67 | 14.67 | 14.67| 14.67 | 14.68 | 14.68| 14.68| 14.68| 14.68 | 14.68
12,98 | 14.67 | 14.62 | 14.51 | 14.46 | 14.44 | Lo 4b | 1o bk | LA bl | Lhohds | 1hodoh | 14ul5 ) 14,45 | 14.45 | 14,45 ] 14.45 [
12,27{ 14,33 [ 14.33 } 14.26 [ 14.22 | 14.20 | 14.20 | 14.21 | 14.21 | 14.21 | 14,21 | 14.22| 14.22 | 14.22] 14.22| 14.23
11.51] 14.00 | 14.05 | 14.00 [ 13.97 | 13.97 | 13.97 ] 13.98 | 13.98| 13.96 | 13.99 | 13.99| 13.99] 14.00] 14.00| 14.00

10.71 | 13.67 | 13.76 | 13.73 | 13.73 | 13.74 | 13.74 [ 13.75 1 13.75| 13.76 | 13.76 | 13.77| 13.77{ 13.77} 13.78 | 13.78

{continued) @



RDT F 2-7T

Page 107
‘ii TABLE 6: TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD
DEVIATION METHOD (continued)
- Q Sample Sise
:“ 3 4 5 7 10 15 20 25 a0 35 40 50 75 100 150 200

1.10}] 9.84 [13.33 |13.48 [13.49 {13.50 13.51 |13.52 ]13.52 [13.53 }13.54 |13.54 |13.54 |13.55 [13.55 [13.56 [13.56

- 1.11( 8.89 [13.00 {13.20 |13.25 {13.26 [13.28 [13.29 [13.30 |13.31 {13.31 [13.32 [13.32 |13.33 |13.34 ]13.34 [13.34
1.12)f 7.82 |12.67 |12.93 [13.0C |13.03 |13.05 |13.07 (13.08 |13.09 |13.10 (13.10 (13,11 |13.12 |13.12 {13.12 |13.13
1,13 6.60 |12.33 {12.65 {12.75 [12.80 [12.83 {12.85 |12.86 {12.87 (12.88 [12.89 {12.89 {12.90 [12.91 [12.S9]1 [12.92
1.14)l 5.08 |12.00 [12.37 [12.51 |12.57 {12.61 [12.63 }12.65 |12.66 [12.67 }12.67 |12.68 |12.69 |12.70 |12.70 {12.70
1.15]1 0.29 {11.67 [12.10 |12.27 [12.34 [12.39 {12.42 [12.44 [12.435 [12.46 [12.46 [12.47 [12.48 (12.49 [12.49 |12.50

l.16|f 0.00 |11.33 {11.83 |12.03 1'12.12 [12.18 |12.2)1 |12.22 |12.24 |12.25 }12.25 [l2.26 |12.28 (12.28 |12.29 |1l2.

¥

1.17|| 0.00 [11.00 {11.56 |11.79 {11.90 |11.96 [12.00 j12.02 [12.03 |12.0¢ |12.05 |l2.06 [12.07 [12.08 [12.08 [12.09
1.18])f 0.00 [10.67 {11.29 {11.56 [11.68 {11.75 [11.79 |11.81 j11.82 [11.84 {11.84 [11.85 |11.87 |11.88 |11.88 |11.89

1.194 0.00 |10.33 {11.02 [11.33 |11.46 [11.54 [11.58 {1)1.61 |11.62 {11.63 jll.64 (11.65 |11.67 [11l.68 [11.69 |11.69

1.20f| G.00 [10.00 [10.76 |11.10 {11.24 |11.34 {11.38 |11.41 [11.42 |11.43 {1l.44 |11.46 111.47 [11.48 |11.49 |11.49
1.21 (] 0.00 | 9.67 |10.50 |10.87 |11.03 {11.13 |11.18 {11.21 |11.22 {11.24 {11.25 {11.26 |11.28 {1i.29 |11.30 {11.30
1.22{ 0.00 | 9.33 |10.23 |10.65 |10.82 |10.93 [10.98 |11.01 }111.03 }11.04 [11.05 [11.07 |11.09 |11.09 |11.10 |11l.11
1,23|| 0.00 | 9.00 | 9.97 |10.42 |10.61 {10.73 }110.78 |10.81 |10.84 |10.85 |10.86 |10.88 |10.90 |10.91 |[10.91 |10.92
1.24 4 0.00 { 8.67 [ 9.72 }10.20 {10.41 [10.53 |10.59 |10.62 |10.64 |10.66 [10.67 {10.69 [10.71 |10.72 |10.73 |10.73
1,25} 0.00 | 8.33 | 9.46 | 9.98 |10.21 |10.34 [10.40 [10.43 {10.46 |10.47 [10.48 [10.50 {10.52 110.53 [10.54 [10.55
1.26|f 0,00 | 8.00 | 9.21 | 9.77 |10.00 [10.15 |10.21 |10.25 |10.27 {10.29 {10.30 ]110.32 |10.34 [10.35 |10.36 |10.37
1.27]} 0,00 | 7.67 | 8.9¢ | 9.55 ] 9.81 | 9.96 {10.02 [10.06 }10.09 |10.10 |10.12 |10.13 [10.16 {10.17 |10.18 |10.19
G 1.28) 0.00 | 7.33 | 8.71 | 9.3« | 9.61 | 9.77 | 9.84 | 9.88 [ 9.90 | 9.92 | 9.% | 9.95 | 9.98 | 9.99 |10.00 {10.01

1.29( 0.00 | 7.00 | 8.46 | 9.13 | 9.42 | 9.58 } 9.65 ) 9.70 | 9.72 ] 9.74 | 9.76 | 9.78 | 9.80 | 9.82 | 9.83 | 9.83

1.30([ 0.00 { 6.67 { 8.21 { 8.93 | 9.22 | 9.40 | 9.48 | 9.52 | 9.55 | 9.57 | 9.58 | 9.60 | 9.63 ] 9.64 | 9.65 | 9.66
1.31] 0,00 | 6.33 | 7.97 | 8.72 | 9.03 | 9.22 | 9.30 | 9.34 | 9.37 | 9.39 | 9.41 | 9.43 | 9.46 | 9.47 | 9.48 | 9.49
1.32|| 0.00 | 6.00 { 7.73 | 8.52 | 8.85( 9.0& [ 9.12 | 9.17 [ 9.20 | 9.22 | 9.24 | 9.26 | $.29 | 9.30 ] 9.31 | 9.32
1.33]1 0.00 | 5.67 | 7.49 | 8.32{ 8.66 | 8.86 | 8.95 | 9.00 | 9.03 | 9.05 | 9.07 [ 9.09 | 9.12 | 9.13 | 9.15 | 9.15
1.34 4l 0.00 | 5.33 | 7.25 | 8.12 | 8.48 | 8.69 | 8.78 | 8.83 | 8.86 | 8.88 | 8.90 | 8.92 | 8.95 | 8.97 | 8.98 | 8.9
1.35) 0.00 ] s.00 | 7.02 | 7.92] 8.30 | 8.52 | 8.61 | B.66 | 8.69 | 8.72 | 8.74 | 8.76 | 8,79 | 8.81 | 8.82 | 8.83
1.36) 0,00 | 467} 6.79 | 7.73 | 8.12 | 8,35 ] 8.44 | 8.50 | B.53 | 8.55 | 8.57 | 8.60 | 8.63 | 8.65 | 8.66 | 8.67
1.7 0.00 | 4.33 | 6.56 | 7.5¢ | 7.95 | 8.18 | 8.28 | 8.33 | 8.37 | 8.39 | 8.41 | 8.44 | 8.47 | 8.49 | 8.50 | 8.51

8

.21 | 8.2« | 8,25 | e.28 | 8.31 | 8.33 | 8.35 .35

[

1.381) 0,00 | 4.00 | 6.33 | 7.35| 7.77 | 8.01 | 8.12 | 8.17

1.39|| 0.00 { 3.67 | 6.20 | 7.17{ 7.60| 7.85| 7.96 | 8.01 | 8.05 | 8.08 | 8.10 | 8.12 | 8.16 | 8.18 | 8.19 ! 8.20

1.40 || 0.00 | 3.33 | 5.88 | 6.98} 7.44 | 7.69 | 7.80 | 7.86 | 7.90 | 7.92 | 7.9« | 7.97 | 8.01 | 8.02 | 8.0 | 8.05
1.41 | 0.00 | 3.00 | 5.66 | 6.80 ) 7.27| 7.53} 7.64 [ 7.70 \ 7.74 | 7.77 | V.79 | 7.82 | 7.86 | 7.87 ) 7.89 | 7.90
1.42] 0.00 | 2.67 1 5.44 | 6.62| 7.00| 7.37 | 7.49 ] 7.55 | 7.59 | 7.62 | 7.64 | 7.67 | 7.71 | 7.73 | 7.7 | 7.75
1.43]| 0,00} 2.33 | 5.23 | 6.45| 6.9 ) 7.22 | 7.34 | 7.40 | 7.46 | 7.47 | 7.50 | 7.52 | 7.56 | 7.58 | 7.60 | 7.61
1.44 )| 0.00 | 2.00 | 5.01 | 6.27 | 6.78 ] 7.07 | 7.19 | 7.26 | 7.30 | 7.33 | 7.35 | 7.38 | 7.42 | T.4d | T.46 | 7.47
1.45|| 0,00 ) 1.67 | 4.81 | 6.10| 6.63| 6,92} 7.04 | 7.11 | 7.15 { 7.18 | 7.21 | 7.2 | 7.28 | 7.30| 7.31 | 7.33
1.4614 0.00 ] 1.33 ) 4.60 | 5.93} 6.47] 6.77 | 6.90| 6.97 | 7.01 | 7.04 | 7.07 | 7.10 | 7.4 | 7.16 | 7.18 ] 7.19
1.47 || 0.00 | 1,00 | 4.39 | 5.77 | 6.32 -6.63 6.75] 6.83 | 6.87 | 6.90| 6.93 | 6.96 | 7.00 | 7.02 | 7.04 | 7.05

1.48(f C.00 67 ] 419 ] 5.60 ) 6.17) 6.48 | 6.61 | 6.69 | 6.73 | 6.77 | 6.79 | 6.82 | 6.86 | 6.88 | 6.90 | 6.91

1.49 | 0.00 3| 3.99] 5.44 | 6.02f 6.3¢ | 6.48 | 6.55 ] 6.60 | 6.63 | 6.65 | 6.69 | 6,73 | 6.75 | 6.77 | 6.78

G (continued)
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TABLE 6: TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD
DEVIATION METHOD (continued)
[*]] Sample Size
&i 3 4 5 7 10 15 20 25 30 35 40 50 75 100 150 200
1.50( 0.00 | 0,00 ] 3.80 | 5.28 | 5.87 | 6.20 | 6.34 6.41 | 6.46 | 6,50 | 6.52 6.55 6.60 | 6.62 6.64 | 6.65
1.51 0.00 Q.00 3.61 5.13 5.73 6.06 6.20 6.28 6.33 6.36 6.39 6.42 6.47 6.49 6.51 6.52
1.52(] 0.00 | 0.00 | 3.42 | 4.97 5.59 5.93 6.07 | 6.15 6,20 | 6.23 6.26 | 6.29 | 6.34 6.36 | 6.38 | 6.39
1.53 0.00 | 0.00 ; 3.23 | 4.82 5.45 5.80 | 5.9 6.02 6.07 6.11 6.13 6.17 6.21 | 6,24 6.26 | 6,27
1.5¢ 0.00 0.00 3.05 4,67 5.31 5.67 5.81 5.89 5.95 5.98 6.01 6.04 6.09 6.11 6.13 6.15
1.55 0.00 | 0.00 | 2.87 | 4.52 5.18 5.54 | 5.69 | 5.77 5.82 | 5.86 | 5.88 | 5.92 | 5.97 | 5.9 | 6.01 0.02
1.56| 0.00 | 0.00 | 2.69 | 4.38 5.05 5.41 5.56 | 5.65 5.70 | 5.74 5.76 | 5.80 | 5.85 5.87 { 5.89 | 5.9
1.57|f 0.00 | 0.00 2.52 | 4.26 ] 4.92 | 5.29 | 5.44 5.53 5.58 | 5.62 5.64 5.68 5.73 5.75 5.78 5.79
1.58 | 0.00 | 0.00 2.35 4.10 | 4.72 | 5.16 5.32 | 5.41 5.46 | 5.50 5.53 5.56 | 5.61 5.64 5.66 | 5.67
1.59|{ 0.00 0.00 | 2.19 | 3.96 | 4.66 | 5.04 | 5.20 | 5.29 | 5.34 | 5.38 | 5.41 5.45 5.50 { 5.52 5.54 536
1.60}| 0.00 | 0.00 2.03 3.83 4.54 | 4,92 5.09 5.17 5.23 5.27 | 5.30 { 5.33 5.38 5.41 5.43 5 .44
1.61 0.00 | 0.00 1.87 | 3.69 | 4.41 | 4.81 | 4.97 5.06 | 5.12 5.16 | 5.18 | 5.22 | 5.27 5.30 | 5.32 2.33
1.62|| 0.00 | 0.00 1.72 3.57 | 4.30 | 4.69 | 4.86 | 4.95 5.00 | 5.04 5.07 5.11 5.16 5.19 | 5.21 5.23
1.63)] 0.00 | 0.00 | 1,57 | 3.44 | 4.18 | 4,58 | 4.75 4.86 | 4.90 | 4.94 | 4.97 5.01 5.06 | 5.08 5.11 | 5.12
1.64 0.00 0.00 1.42 3.31 4.06 447 4.64 4.73 4.79 4.83 4,86 4.90 4.95 4.98 5.00 5.01
1.65( 0.00 [ 0.00 | 1.28 | 3,19 | 3.95 | 4.36 | 4.53 | 4.62 | 4,68 | 4.72 | 4.75 | 4.79 | 4.85 | 4.87 | 4.90 | 4.91
1.66| 0.00 | 0.00 1,15 | 3.07 | 3.84 | 4.25 | 4.43 | 4,52 { 4,58 | 4.62 | 4.65 4,69 | 4.74 | 4,77 | 4.80 | 4.81
1,67 | 0.00 | 0.00 1.02 2.95 | 3.73 | 4.15 | 4.32 | 4.42 | 4.48 | 4.52 | 4.55 4.59 | 4.64 | 4.67 | 4.70 | 4.71
1.68( 0.00 | 0.00 | 0.89 | 2.84 | 3.62 | 4.05 | 4.22 | 4.32 | 4.38 | 4.42 | 4.45 | 4.49 | 4.55 4.57 | 4,60 | 4.61
1.69 || 0.0 | 0.00 { 0.77 2.73 3.52 1 3.94 | 4.12 | 4,22 | 4.28 | 4.32 | 4.35 | 4.39 | 4.45 | 4.47 | 4.50 | 4.51
1.701] 0.00 | 0.00 | 0.66 | 2.62 | 3.41 | 3.86 | 4.02 | 4,12 | 4,18 | 4.22 | 4.25 | 4.30 | 4.35 | 4.38 | 4.41 | 4.42
1.71}} 0.00 | 0.00 | 0.55 2.51 1 3.31 | 3.75 ] 3.93 | 4.02 | 4.09 | 4,13 | 4,16 | 4.20 | 4.26 | 4.29 | 4.31 | 4.32
1,72 0.00 | 0.00 | 0.45 2.4 | 3.21 | 3.65 3.83 | 3.93 | 3.99 | 4.04 4,07 1 4.1 | 4.17 | 4.19 | 4.22 | 4.23
1,731 0.00 0.00 | 0.36 2.30 | 3.11 | 3.56 | 3.74 | 3.84 | 3.90 | 3.94 | 3.98 | 4.02 | 4.08 | 4.10 | 4.13 | 4.14
1.74 | 0.00 | 0,00 | 0.27 | 2.20 | 3.02 | 3.46 | 3.65 | 3.75 | 3.81 | 3.85 { 3.89 | 3.93 | 3.99 | 4.,ul | 4,04 | 4.05
1.75 0.00 | 0.00 | 0.19 | 2.11 2.93 | 3.37 | 3.56 | 3.66 | 3.72 | 3.77 | 3.80 | 3.84 3.90 | 3.93 ] 3.95 3.97
1,76} 0.00 | 0.00 | 0.12 2.01 2.83 | 3.28 | 3.47 | 3.57 | 3.63 | 3.68 | 3.7 | 3.76 | 3.81 | 3.84 | 3.87 { 3.88
1.77|| 0.00 |{ 0.00 | 0.06 1.92 2.74 3.20 | 3.38 | 3.48 | 3.55 3.59 | 3.63 3.67 | 3.73 3.76 | 3.78 | 3.80
1.78]| 0.00 | 0.00 | 0.02 1.83 2.66 | 3.11 | 3.30 [ 3.40 | 3.47 | 3.51 | 3.54 3.59 | 3.64 | 3.67 | 3.70 | 3.71
1.79|| 0.00 | 0.00 | 0.0C 1.74 _2.57 | 3.03 | 3.2 3.32 | 3.38 | 3.43 | 3.46 | 3.51 3.56 | 3.59 [ 3.63 3.63
1.80(| 0.00 | 0.00 | 0.00 1.65 2.49 2,94 | 3,13 | 3.24 | 3,30 | 3.35 | 3.38 | 3.43 | 3.48 | 3.51 | 3.5 3.55
1.81]| 0.00 | 0.00 | 0.00 1.57 2,40 | 2.86 | 3.05 | 3.16 | 3.22 | 3,27 | 3.30 | 3.35 3.40 | 3.43 3.46 | 3.47
1.82|| 0.00 | 0.00 { 0.00 1.49 2.32 | 2,79 | 2.98 | 3.08 | 3.15 | 3..9 | 3.22 | 3.27 3.33 | 3.36 | 3.38 | 3.40
1.83 | 0.00 | 0.00 | 0.00 1.41 2.25 2.71 2.90 | 3,00 | 3.07 | 3.11 3.15 | 3.19 | 3.25 | 3.28 | 3.31 | 3.32
1.84 0.00 | 0.00 | 0.00 1.34 2.17 2.63 2.82 | 2.93 2.99 | 3.04 3.07 | 3.12 | 3.18 | 3.21 | 3.23 3.25
1.85 0.00 | 0.00 | 0.00 1.26 2.09 2.56 | 2.75 2.85 2.92 | 2,97 | 3.00 | 3.05 3.10 | 3.1 3.1¢ 3.17
1.86( 0.00 | 0.00 | 0.00 1.19 | 2.02 | 2.48 | 2.68 2.78 2.85 2.89 2.93 2.97 | 3.03 3.06 } 3.09 | 3.10
1.87( 0.00 | 0.00 | 0.00 1.12 1.95 2.41 2.61 2.71 2,78 2.82 2.86 | 2.9 2.9 | 2.99 | 3.02 | 3.03
1.88 0.00 | 0.00 | 0.00 1.06 1.88 2.34 2,54 .64 | 2.71 | 2.75 2,79 | 2.83 2.89 2.92 2.95 2.96
1.89¢ 0,00 | 0.00 | 0.00 | 0.99 1.81 2,28 | 2.47 2.57 2.64 2.69 | 2.72 2.77 | 2.83 2.85 2.88 2.90

(continued)
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TABLE 6: TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD
DEVIATION METHOD {continued)

Q Sample Sise

&!: 3 4 s 7 10 15 20 25 30 3s &0 50 75 100 150 200
1.90]} 0.00 { 0,00 | 0.00 | 0.93 1.75 2.21 | 2.40 | 2.51 | 2.57 | 2.62 2.65 2.70 2.76 | 2.79 | 2.82 2.83
1.91 0.00 | 0.00 0.00 0.87 1.68 2.14 2.34 2.4k 2,51 2.56 2.59 2.63 2.69 2.72 2.75 2.77
1.92 0.00 0.00 0.00 0.81 1.62 2.08 2.7 2.38 2.45 2.49 2.52 2.57 2.63 2.66 2.69 2,70
1.93 0.00 0.00 0.00 | 0.76 1.56 2.02 2.21 2,32 2.38 2,43 2.46 2.51 2,57 2.60 2.62 2.64
1.9 (| 0.00 | 0,00 | 0.00 | 0.70 | 1.50 1.96 | 2.15 2.25 2.32 2,37 | 2.40 2,45 2.51 2.5 2.56 2.58
1.95{ 0.00 | 0.00 | 0,00 | 0.65 1l.44 | 1.90 | 2.09 | 2.19 | 2.26 |2.31 2.34 2.39 | 2.45 2,48 2.50 | 2.52
1.96 0.00 ['0.00 0.00 0.60 1.38 1.84 2.03 2.14 2.2 2.25 2.28 2.33 2.39 2,42 2.44 2.46
1.97)| 0.00 | 0.00 | 0.00 | 0.56 1.33 1.78 1.97 | 2.08 2.14 2.19 | 2,22 2.27 |2.33 2.36 2.39 2.40
1.98 0.00 0.00 0.00 0.51 1.27 1.73 1.92 2,02 2.09 2.13 2.17 2.2 2.27 2,30 2.33 2.34
1.9 0.00 | 0.00 | 0.00 | 0.47 1.22 1.67 | 1.86 1.97 | 2.03 2.08 2.11 2,16 2.22 2.25 2,27 2.29
2,00 0.00 0.00 0.00 0,43 1.17 1.62 1.81 1.91 1.98 2.03 2.06 2.10 2,16 2.19 2.22 2.23
2,011l 0.00 0.00 0.00 0.39 1.12 1.57 1.76 1.86 1.93 1.97 2.01 2.05 2,11 2.14 2.17 2.18
2.02 0.00 0.00 0.00 0.36 1.07 1.52 1.7 1.81 1.87 1.92 1.95 [.2.00 2.06 2.09 2.11 2.13
2.03 0.00 0.00 0.00 0.32 1.03 1.47 1.66 1.76 1.82 1.87 1.90 1.95 2.01 2.04 2,06 2,08
2.04 0.00 0.00 0.00 0.29 0.98 1.42 1,61 1.71 1.77 1.82 1.85 1.90 1.96 1.99 2.01 2.03
2,05 0.00 0.00 0.00 0.26 0.9% 1.37 1.56 1.66 1.73 1.77 1.80 1.85 1.91 1.94 1.96 1.98
2,061 0.00 0.00 0.00 0.23 0.90 1.33 1.51 1.61 1.68 1.72 1.76 1.80 1.86 1.89 1.92 1,93
2.07 0,00 0.00 0.00 0.2 0.86 1.28 1.47 1.57 1.63 1.68 1.71 1.76 1.81 1.84 1.87 1.88
2.08 0.00 0.00 0.00 0.18 0.82 1.24 1.42 1.52 1.59 1.63 1.66 1.71 1.77 1.79 1.82 1.84
2.09 0.00 0.00 0.00 0.16 0.78 1.2 1.38 1.48 1.54 1.59 1.62 1.66 1.72 1.75 1.78 1.79
2,10 0.00 0.00 0.00 0.14 0.74 1.16 1.34 1.44 1.50 1.54 1.58 1.62 1.68 1.71 1.73 1.75
2.11 0.00 0.00 0.00 0.12 0.7 1.12 1.30 1.39 1.46 1.5 1.53 1.58 1.63 1.66 1.69 1.70
2.12 0.00 0.00 0.00 | 0.10 0.67 1.08 1.26 1.35 1.42 1.44 1.49 1.54 1.59 1.62 1.65 1.66
2.1% 0.00 0.00 0.00 0.08 0.64 1.04 1.22 1.31 1.38 1.42 1.45 1.50 1.55 1.58 l.61 1.62
2.3 4| 0.00 | 0.00 |[0.00 {0.07 | 0.6 1.00 1.18 1.28 1.34 1.38 1.41 1.46 1.51 1.54 1.57 1.58
2,15 0.00 0.00 0.00 0.06 0.58 0.97 1.14 1.24 1.30 1.34 1.37 1.42 1.47 1.50 1.53 1.54
2.16 0.00 0.00 0.00 0.05 0.55 0.93 1.10 1.20 1.26 1.30 1.34 1.38 1.43 1.46 1.49 1.50
2.17 0.00 0.00 0.00 | 0.04 0.52 0.90 1.7 1.16 1.22 1.27 1.30 1.34 1.40 1.42 1.45 1.46
2.18 0.00 | 0.00 | 0.00 {0.00 | 0.49 |0.87 1.03 1.13 1.19 |1.23 11.26 |1.30 1.36 1.39 1.41 1.42
2.19 0.00 0.00 0.00 0.02 0.46 0.8 1.00 1.09 1.15 1.20 1.23 1.27 1.32 1.35 1.38 1.39
2.20|] 0.000| 0.000| 0.0001} 0.015} 0.437 | 0.803 | 0.968 | 1.061 | 1,120 | 1.261 | 1.192 ] 1.233 | 1.287 | 1.314 | 1.340 | 1.352
2.21 0.000 | 0.000 | 0.000{ 0.010]| 0.413 { 0.772 | 0.936 | 1,028 | 1.087 | 1.128 ] 1.158} 1.199 | 1.253 | 1.279 1.305| 1.318
2,22 0.000 | 0.000 | 0.000 ]| 0.006 | 0.389 | 0.743| 0.905 | 0.996 | 1,054 [1.095 | 1.125) 1.166 | 1.219 | 1.245 | 1.271 1.283
2.23{| 0.000| 0.000 | 0.000 | 0.003 | 0.366 | 0.715 | 0.875 | 0.965 | 1.023 | 1.063 | 1.093 | 1.134 1.186] 1.2121 1.238 | 1.250|
2.24 || 0.000| 0.000{0.000]| 0.002| 0.345 | 0.687| 0.845 [ 0.935 | 0.992 | 1.032 | 1.061 | 1.102 | 1.154 ] 1.180 | 1.203 1.218
2.25!| 0.0001 0.000§0.000 | 0.001| 0.324 | 0.660 ] 0.816 | 0.903 | 0.962 | 1.002 | 1.031{ 1.071 | 1.123 1.148 | 1.173 | 1.186
z.26]|| 0.000] 0.000 ] 0.000[0.000} 0.304 | 0.634] 0.789 | 0.876 [ 0.933 | 0.972 | 1.001 | 1.041 | 1.092| 1.117{ 1.142 1.155
2.27 || 0.000{ 0.boo | 0.000 [ 0.000{ 0.285 | 0.609 | 0.762 | 0,848 | 0.904 | 0.943 | 0.972 | 1.011 | 1.062 1,087 1.112 ] 1.124,
2.28 0.000] 0.000 | 0.000 | 0.000 | 0.267 | 0.585 | 0.735 | 0.821 | 0.876 | 0.915 | 0.943 0.98241.033| 1.058| 1.082 | 1.09%%
2.29 (| 0.000] 0.000 | 0.000 | 0.000 | 0.250 | 0,561 | 0.710 | 0.794 | 0.849 0_.887 0.915) 0.954 | 1.004 | 1.029 | 1.053 { 1.065

(continued)
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TABLE 6: TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD
DEVIATION METHOD (continued)

Q Sample -Size

Q 3 4 5 7 10 15 20 25 30 35 40 50 75 - 100 150 200

2.30]| 0.000{0.000| 0.000 {0.000 |[0.233 | 0.538 [ 0.685 [ 0.769 | 0.823 | 0.861 (0.888 |0.927 §0.977 |1.001 {1.025 | 1.037
2.31(] 0.000 | 0.000| 0.000 [0.000 [0.218 | 0.516 | 0.661 | 0.743 [0.797 |0.834 |0.862 {0.900 | 0.949 [0.974 |0.997 | 1.009
2.32(l 0.000 | 0.000 | 0.000 | 0.000 {0.203 | 0.495 | 0.637 { 0.719 [ 0.772 {0.809 |0.836 |0.874 |0.923 [0.9%47 |0.971 | 0.982
2.33|| 0.000 | 0,000 | 0.000 | 0.000 | 0.189 { 0.474 | 0.614 | 0.695 | 0.748 {0.784 |0.811 | 0.848 1 0.897 |0.921 |0.944 | 0.956
2,34 || 0.000!0.000}0.000 |0.000 |0.175 | 0.454 | 0.592 | 0.672 [ 0.724 | 0.760 |0.787 (0.824 [0.872 |0.895 [0.915 | 0.930
2.35|| 0.000 | 0.000 | 0.000 | 0.000 | 0.163 | 0.435 | 0.571 | 0.650 | 0.701 | 0.736 [0.763 | 0.799 [ 0.847 |0.870 |0.893 | 0.905
2.36]| 0.000 | 0.000 6.000 0.000 | 0.151 | 0.416 } 0.550 [ 0.628 | 0.678 | 0.704 10,740 | 0.77¢ | 0.823 10.846 | Q.86 | 0.880
2,37 || 0.000 | 0.00G | 0.000 [ 0.000 [0.139 | 0.398 } 0.530 | 0.606 [ 0.656 [0.691 |0.717 {0.753 0.799 |0.822 [0.845 | 0.856
2.38 ] 0.000 | 0.000 | 0.000 [ 0,000 |0.128 | 0.381 [ 0.510 | 0.586 | 0.635 | 0.670 (0.695 {0,730 | 0.777 10,799 |0.822 | 0.833
2.39{ 0.000|0.000 | 0.000 | 0.000 {0.118 | 0,364 | 0.491 [ 0.566 | 0.614 |0.648 (0,674 {0.709 | 0.754 [0.777 {0,799 | 0.810

2,40 0.000|0.000 | 0.000 | 0.000 | 0.109 | 0.348 | 0.473 | 0.546 | 0.594 1 0.628 (0.653 {0.687 |0.732 |0.755 | 0.777 | 0.787
2.41 1 0.000|0.000 {0.000 | 0.000 |0.100 | 0.332 | 0,455 | 0.527 | 0.575 {0.608 (0.633 | 0.667 {0.711 ]0.733 |0.755 | 0.766
2.42 || 0.000 0,000 |0.000 !0.000 [0.091 | 0,317 { 0.437 | 0.509 [ 0.555 |0.588 [0.613 | 0.646 | 0.69]1 |0.712 {0.734 | 0.744
2.43 || 0.000 | 0.000 | 0.000 { 0.000 |0.0832 | 0.302 | 0.421 {0.491 | 0.537 | 0.569 [0.593 | 0.627 | 0.670 |0.692 |0.713 | 0.724
2.44 || 0.000 | 0.000 | 0.000 | 0.000 | 0.076 | 0.288 | 0.404 | 0.474 | 0.519 [ 0.551 [0.575 [0.608 | 0.651 | 0.672 | 0.693 | 0.703
2.45 || 0.000 {0.000 | 0.000 | 0.000 [ 0.069 | 0.275 | 0.389 | 0.457 | 0.501 {0.533 [0.556 {0.589 | 0.632 [0.653 (0.673 | 0.684
2.46{ 0.000 | 0.000 | 0,000 | 0.000 | 0.063 | 0,262 [ 0.373 | 0.440 | 0.484 | 0.516 [0.539 | 0.571 | 0.613 |0.634 |0.654 | O.664

2.47 |1 0.000 | 0.000{0.000 |0.000 [0.057 | 0.249 | 0.359 { 0.425 [ 0.468 | 0.499 ;0.521 [0.553 | 0.595 |0.615 |0.635 | 0.646

2:48 || 0.000 | 0.000 | 0.000 [ 0.000 [0.051 | 0.237 | 0.344 { 0.409 | 0.452 | 0.482 |0.505 | 0.536 {0.577 |0.597 |0.617 | 0.627

2.49}] 0.000 | 0.000 { 0.000 | 0.000 | 0.046 [ 0.226 | 0.331 | 0.394 | 0.436 | 0.466 |0.4€8 | 0.519 | 0,560 |0.580 ;0.600 | 0.609

2.50 1] 0.000 {0.000 | 0.000 {0.000 |0.041 | 0.214 | 0.317 | 0.380 | 0.421 [ 0.451 | 0.473 | 0.503 | 0.543 | 0.563 {0.582 | 0.592
2.51 || 0.000 | 0.000 | 0.000 | 0.000 | 0.037 | 0.204 | 0.304 | 0.366 | 0.407 | 0.436 [0.457 | 0.487 | 0.527 | 0.546 ; 0.565 { 0.575
2.52 ]| 0.000{0.000 | 0.000 |0.000 |0.033 [ 0.193.| 0.292 | 0.352 | 0.392 | 0.421 [0.442 | 0.472 10.511 |0.530 | 0.549 1 0,558
2.53 |l 0.000 [ 0.000 | 0,000 [0.000 | 0.029 [ 0.184 | 0.280 | 0.339 1 0.379 | 0.407 [0.428 | 0.457 | 0.495 | 0.514 [0.533 | 0.542
2.54 || 0.000{0.000 | 0.000 | 0.000 | 0.026 | 0.174 | 0.268 | 0.326 | 0.365 | 0.393 {0.413 | 0.442 [ 0.480 | 0.499 10.517 { 0,527
2.55]| 0.000 | 0.000 {0.000 | 0.000 | 0.023 | 0.165 | 0.257 | 0.314 [ 0.352 | 0.379 [0.400 | 0.428 | 0,465 | 0.484 | 0,502 | 0.511
2.56 || 0.000{0.000 | 0.000 | 0.000 | 0.020 | 0,156 | 0.246 | 0.202 | 0.340 ] 0.366 |0.386 | 0.414 | 0.451 | 0.469 | 0.487 | 0.496
2.57 || 0.000|0.000 ] 0.000 | 0.000 | 0.017 | 0.148 | 0.236 | 0,291 | 0.327 [ 0.354 | 0,373 | 0.40) | 0.437 | 0.455 | 0.473 | 0.482
2,58 || 0.000 | 0.000 | 6.000 | 0.000 | 0.015 { 0.140 | 0.226 | 0.279 0.316 [0.341 [0.361 | 0.388 | 0.424 [0.441 | 0.459 | 0.468

2.59 || 0.000|0.000 | 0.000 [ 0.000 | 0.013 | 0,133 | 0.216 [ 0.269 | 0.304 {0.330 |0.349 | 0.375 | 0.410 | 0.428 { 0.445 | 0.454

2.60 ]| 0.00010.000 | 0.000 | 0,000 [ 0.011 | 0.125 | 0.207 { 0.258 | 0.293 | 0.318 {0,337 | 0.363 | 0,398 | 0.415 | 0,432 | 0.44)
2.61 || 0.000|0.000 | 0.000 | 0.000 [ 0.00%9 | 0.118 | 0,198 | 0.248 | 0.282 (0.307 j0.325 | 0.351 { 0.385 {0,402 | 0.419 | 0.428
2.62 || 0.000|0.000 | 0.000 | 0.000 |0.008 | 0,112 | 0.189 | 0.238 | 0.272 { 0.296 | 0.3l | 0.339 | 0.373 | 0.390 | 0.406 | 0.415
2.63 0.000|0.000|0.000 | 0.000 | 0,007 { 0,105 | 0.181 | 0,229 | 0.262 (0,285 | 0.303 | 0.328 | 0.361 | 0.378 | 0.394 | 0.402 &
2.64 1l 0.000 | 0,000 | 0.000 | 0.000 | 0.005 | 0.099 | 0.172 } 0.220 [ 0.252 1 0.275 0.é93 0.317 | 0.350 | 0,366 0.582 0.390
2.65 |l 0.000 | 0.00C | 0.000 | 0.000 | 0.005 | 0.094 [ 0.165 | 0.211 | 0.243 | 0.265 | 0.282 | 0.307 | 0.339 | 0.355 | 0.371 | 0.379
2.66 || ©.00010.000| 0.000 | 0.000 | 0.004 | 0.088 | 0,157 | 0.202 | 0.233 | 0.256 | 0.273 | 0.296 | 0.328 | 0.344 | 0.359 | 0.367 <
2.67 | 0.0001{0.000 | 0.000 | 0.000 | 0.003 | 0.083 { 0.150 | 0.194 | 0.224 | 0.246 | 0.263 | 0,286 | 0.317 | 0.333 | 0.348 | 0.356
2.68 (| 0.000 ] 0.000 | 0.000 | 0.000 | 0.002 | 0.078 | 0.143 | 0.186 | 0.216 { 0.237 [ 0.254 | 0.277 | 0,307 | 0.322 | 0,338 | 0.345
2.69 (| 0.000 [ 0.000 | 0.000 | 0.000 [ 0.002 [.0.073 0.136 '0.179 | 0.208 | 0.229 [ 0.245 | 0.267 | 0.297 | 0.312 | 0.327 | 0.335

{continued)
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G TABLE 6: TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD
DEVIATION METHOD (continued)
Q Sample Sise
- Y
q‘ 3 4 s 7 10 pL} 20 25 0 a5 40 30 75 100 150 200
2.70]1 ©.0001 0.000} 0.000 | 0.000 { 0,001 | 0.069 | 0.130 | 0.272 | 0.200 | 0.220 |0.236 [0.258 | 0.288 {0.302 |0.317 | 0.325
* 2.7% 0.000 | 0.000 | 0.000 | 0.000 | 0,001 | 0.064 | 0.124 | 0.164 | 0.192 [0.212 |0.227 10.249 { 0,278 1 0.293 |0.307 | 0.31%
2,72 0.000 ] 0.000 | 0.000 | 0.000 | 0.000 | 0.060 | 0.118 | 0.157 | 0.184 | 0.204 [0.219 [0.241 | 0.269 | 0.283 |0.298 | 0.305
2.73|}] 0.000{0.0001{ 0,000 | 0.000 | 0.000 | 0.057 | 0.112 0;151 0.177 ] 0.197 |0.211 |0.232 | 0.260 {0.274 | 0.288 | 0.296
2.74 0.000 | 0.000{ 0.000 {0.000 | 0.000 | 0.053 [ 0.107 | 0.144 [ 0.170 | 0.189 |0.204 {0.224 {0.252 |0.266 [0.279 | 0.286
2.75 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.049 | 0.102 | 0.138 | 0.163 | 0.182 |0.196 |[0.216 { 0.243 |0.257 | 0.271 | 0.277
2.76 |1 0.000 | 0.000 | 0.000 § 0,000 } 0,000 | 0.046 | 0.097 {0.132 | 0.157 |0.175 |0.189 | 0.209 | 0.235 1 0.249 [ 0.262 | 0.269
2.77|} 9.000 | 0.000{ 0.000 {0.000 | 0.000 | 0.043 {0.092 ] 0.126 | 0.151 |0.168 [0.182 | 0.201 } 0.227 |0.241 | 0.25¢ | 0.260
2.784| 0.000 | 0.000{ 0.000 [0.000 | 0.000 | 0.040 | 0.087 | 0.12) | 0.145 [0.162 }0.175 {0.194 | 0.220 ] 0.233 | 0.246 | 0.252
2.7 0.000 § 0.000 | 0.000 | 0,000 {0,000 | 0.037 | 0.083 [0.115 {0.139 | 0.156 {0,169 |0.187 | 0.212 10.225 | 0.238 | 0.244
2.80 ]| 0.000 }0.000 | 0.000 | 0.000 [0.000 | 0.035 [0.079 | 0.110 | 0.133 {0.150 {0.162 |0.181 | 0.205 |0.218 {0.230 | 0.237
2,81 0.000 | 0.000 | 0.000 | ©0.000 | 0.000 | 0.032 | 0.075 | 0.105 | 0.128 [ 0.144 [0.156 } 0.174 ] 0.198 | 0,211 [0.223 | 0.229
2.82 0.000 | 0.000 | 0.000 [ 0.000 {0.000 { 0.030 |0.071 |0.101 | 0.122 [0.138 |0.150 | 0.168 | 0.192 {0.204 | 0.216 | 0.222
2.83 0.000 | 0.000 | 0.000 [ 0,000 | 0.000 | 0.C28 | 0.067 | 0.096 | 0.117 |0.133 |0.145 | 0.162 | 0.18% 10.197 [ 0.209 | 0.215
2.84 )} 0.000 §0.000 | 0.000 | 0.000 | 0,000 { 0.026 | 0.064 0.092 | 0.112 0,128 10.139 |0.156 | 0.179 [0.190 10.202 | 0.208
2.85 0,000 { 0.000 | 0.000 10.000 {0.000 | 0.024 {0.060 }0.088 1 0.108 | 0.122 |0.134 |0.150 | 0.173 [ C.184 [ 0.195 | 0.201
2.86 1 0.000{0.000 |Q.000 |[0.000 {0,000 | 0.022 |0.057 ;0.084 {0.103 {0,128 }0.129 {0.145 [ 0.167 | 0.178 | 0.189 | 0.195
2.87 0.000 { 0.000 | 0.000 | 0,000 |0.000 | 0.020 | 0.054 | 0.080 | 0.099 |0.113 {0.124 §0.139 | 0.161 |0.172 [0.183 | 0.188
@ 2.88 0.000 } 0.000 | 0.000 } 0.000 | 0.000 } 0.019 | 0,051 J0.076 | 0.09¢ ] 0.108 |0.119 {0.134 | 0.155 | 0.166 | 0.177 | 0.182
2.89 0.000 | 0.000 | 0.000 [0.000 [ 0,000 | 0.047 | 0.048 | 0.073 [0.090 |0.104 |0.104 {0.129 | 0.150 | 0.160 | 0.171 | 0.176
2,90} ©.000 [0.000 | 0.000 {0.000 [0.000 | 0.016 {0.046 | 0.069 | 0.087 10,100 {0.110 |0.125 j 0.145 }0.155 1 0.165 | 0.171
2.91 0.000 { 0.000 { 0.000 { 0.000 {0,000 | 0.015 J 0. 043 | 0.066 ] 0.083 |0.096 |0.106 10.120 ] 0.140 ] 0.150 j 0.160 { 0.165
2.921 0.000 | 0.000 | 0.000 [ 0.000 [0.000 | 0.013 | 0,041 | 0.063 | 0.079 |0.092 {0.101 |0.115 | 0,135 [0.045 {0.155 | 0.160
2.93 Q.000 | 0.000 | 0.000 | 0.000 | 0,000 | 0.012 | 0.038 | 0.060 | 0.076 |0.088 |0.097 10.111 { 0.130 [ 0.140 | 0.149 | 0.154
2.9 0.000 | 0.000 [ 0.000 | 0.000 (0.000 [ 0.011 { 0.036-}0.057 | 0.072 | 0.084 |0.093 |0.107 { 0.125 j0.135 | 0.144 | 0.149
2,95 0.000 [0.000 | 0.000 [ 0.000 [0.000 { 0.010 { 0.034 [ 0.054 | 0.069 {0.081 {0.090 {0.103 | 0.121 {0.130 [ 0.140 { 0.244
2.96 0.000 { 0.000 | 0.000 | 0.000 {0,000 | 0.009 | 0.032 | 0.051 } 0.066 (0.077 |0.086 | 0.099 | 0.117 |[0.126 | 0.135 | 0.140
2,97 | 0.000 | 0.000 | 0.000 | 0.000 } 0.000 | 0.009 | 0.030 | 0.049 | 0.063 | 0.074 [0.083 [0.09% | 0.112 | 0.121 | 0.130 | 0.135
2.98 0.000 [ 0.000 | 0,000 | 0.000 | 0.000 | 0.008 | 0.028 | 0.046 | 0.060 | 0.071 |0.079 | 0.091 ]| 0.108 | 0.117 | 0.126 | 0.130
2.99 0.000 | 0.000 [ 0.000 [0.000 {0.000 | 0.007 {0.027 | 0.044 [ 0.057 | 0.068 [0.076 | 0.088 [ 0.104 {0.113 [0.122 [ 0.126
3.00 0.000 | 0.000 | 0.000 {0.000 | 0,000 | 0.006 | 0.025 | 0.042 | 0.055 | 0.065 [0.073 [ 0.084 | 0.10} [0.109 | 0.118] 0.122
3.01 | 0.000{0.000]0.000 |0.000 [0.000 | 0.006 | 0.024 } 0.040 | 0.052 | 0.062 |0.070 | 0.081 | 0.097 | 0.105 | 0.114 [ 0.118
3.02 0.000 ] 0.000 { 0.000 {0.000 | 0.000 | 0.005 | 0.022 | 0.038 | 0.0%0 [ 0.059 |0.067 | 0.078 1 0.093 |0.101 | 0.110 | 0.114
- 3.03 0.‘(m 0.000 { 0.000 | 0.000 | 0.000 | 0.005 | 0,021 | 0.036 | 0.048 | 0.057 [0.064 {0.075 | 0.090 | 0.098 | 0.106 | 0,110
3.04 0.000 | 0.000 | 0.000 | 0.000 [ 0.000 [ 0.004% { 0.019 | 0.034 | 0.045 [ 0.05¢ |0.061 | 0.072 | 0.087 {0.094 | 0.102 | 0.106
3.0% 0.000 | 0.000 | ©.000 [ 0.00C {0.000 | 0.00% | 0,018 | 0.032 | 0.043 | 0.052 |0.059 | 0.069 | 0.08) | 0.091 | 0.099 | 0.103
» 3.06 }{ 0.000 | 0.000 | 0.000 | 0.000 | 0.000 { 0.003 | 0.017 { 0.030 } 0.041 | 0.050 [|0.056 [ 0.066 | 0.080 | 0.088 | 0.095 | 0.099
3.07 0.000 | 0.000 | 0.000 [ 0.000 | 0.000 | 0.003 | 0,016 | 0.029 | 0.039 | 0.047 [0.054 | 0.064 | 0.077 Q.Oﬂ} 0.092} 0.096
3.08 0.000|0.000}0.000|0.000 |0.000[0.003 0,015 | 0.027 | 0.037 | 0.045 {0.052 { 0.061 | 0.074 ] 0,081 | 0.089 | 0.092
3.09 0.000 [ 0.000 | 0,000 | 0.000 | 0.000 | 0.002 | 0,014 | 0.026 | 0.036 | 0.043 | 0.049 ] 0.059 | 0.072 | 0.079 | 0.086 | 0.089

e continued)
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TABLE 6: TARLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD
DEVIATION METHOD (continued)

T Sample “ise
or
Q 3 4 5 7 10 13 2 25 30 a3 40 50 75 100 150 200

®

3.10( ©.000}0.000 | 0.000 | 0.000 {0,000 | 0.002 | 0,003 10.024 | 0.034 0.041 |0.047 | 0.056 | 0.069 {0.076 |0.083 |0.086
3.11|f 0.000 [ 0.000 | 0.000 [0.000 {0.000 | 0.002 | 0.C12 ) 0.023 { 0.032 | 0.039 |0.045 | 0.054 |0.066 [0.073 {0.080 | 0.083 >
3.121(] 0.000 | 0.000 | 0.000 | 0.000 {0.000 | 0.002 [ 0.011 | 0.022 | 0.031 |0.Q38 |0.043 | 0.052 | 0.064 J0.070 |0.077 | 0.080
3.13 {1} 0.000 [ 0.000 | 0.000 {0.000 | 0.000 | 0.002 | 0.011 { 0.021 | 0.029 | 0.006 |0.041 | 0.050 | 0.061 ]0.068 |0.074 |[0.077
3.14 | G.000{0.000 | 0.000 | 0.000 |0.000 | 0.001 | 0.010 | 0.019 {1 0.028]0.034 |10.040 | 0.048 }0.059 |0.065 |0.071 | 0.075
3.15]| 0.000}0.000 [ 0.000 } 0.000 {0.000 | 0.001 {0.009 | 0.018 | 0.026 ]0.033 |0.038 | 0.046 {0.057 |0.063 |0.069 | 0.072

3.16]] 0.000 | 0.000 | 0.000 | 0.000 {0.000 | 0.001 | 0.009 | 0.017 | 0.025 | 0.031 |0.036 | 0.044 | 0.055 [0.060 |0.066 | 0.069

3.17 || 0.000 | 0.000 { 0.000 | 0.000 | 6.000 | 0.001 | 0.008 [ 0.016 | 0.024 | 0.030 }0.035 {0.042 |0.053 |0.058 [0.064 { 0.067
3.18{| 0.000{0.000 | 0.000 | 0.000 [0.000 | 0.001 | 0.007 [ 0.015 | 0.022 | 0,028 }0.033 | 0.0%0 |0.050 |0.056 |0.062 | 0.065

3.19{ 0.000 { 0.000 | 0,000 | 0.000 {0.000 | 0.001 | 0.007 | 0.015 { 0.021 | 0.027 }0.032 { 0.038 [ 0.049 {0.034 {0.059 | 0.062

3.20|| 0.000 | 0.000 { G.000 [0.000 |0.000 { 0.001 | 0.006 | 0.014 | 0.020 {0.026 |0.030 ] 0.037 [0.047 |0.052 {0.057 | 0.060
3.21 || G.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.006 | 0.013 [ 0.019 | 0.024 [0.029 [ 0.035 | 0.045 | 0.050 j0.055 { 0.058
3.22}| 0.000 | 0,000 | 0.000 | 0.000 |0.000 | 0.000 | 0.005 {0.012 | 0.C28 | 0,023 [0.027 [ 0.034 |0.04) {0.048 |0.053 [0.056
3.23 §| 0.000 | G.000 [ 0.000 [ 0.000 {0.000 [0.000 | 0.0053 | 0.011 { 0.017 | 0.022 10.026 1 0.032 | 0.041 |0.046 [0.051 | 0.054
3.24 || 0.000 { 0.000 | 0.000 | 0.000 §0.000 [ 0.000 | 0.005 | 0.0d1 { 0.016 | 0.021 [0.025 | 0.031 {0.040 [0.044 |0.049 | 0.052
3.25 | 0.000}0.000 | 0.000 |0.000 |0.000 | 0.000 [ 0.004 | 0.010 | 0.015 | 0.020 |0.024 | 0.030 | 0.038 [0.043 }0.048 [ 0.050
3.26 || 0.000 { 0.000 | 0.000 } 0.00C | 0.000 | 0.000 | 0.004 { 0.009 | 0.015 {0.019 |0.023 | 0.028 | 0.037 | 0.041 | 0.046 | 0.048
3.27{{ 0.000]0.000 {0.000 | 0000 {0.000 (0.000 [ 0.004 | 0.009 | 0.014 {0.019 |0.022 | 0.027 | 0.035 |0.040 | 0.044 | 0.046
3.28 | 0.000 | 0.000 { 0.000 {0.000 |0.000 | 0.000 | 0.003 | 0.008 { 0.013 | 0.017 |0.021 | 0.026 | 0.034 |0.038 | 0,042 | 0.045

3.29 }] 0.000 )} 0.000 | 0.0CO | 0.000 | 0,000 | 0.000 | 0.003 [ 0.008 [ 0.012 | 0.016 |0.020 | 0.025 | 0.032 |0.037 |0.041 | 0.043

3.30{| 0.000 | 0.000 { 0.000 {0.000 {0.000 { 0.000 } 0.003 | 0.007 [ 0.012 | 0.015 [0.019 [ 0.024 | 0.031 |]0.033 [0.039 | 0.042
3.31{} ©.000]0.000 { 0.000 | 0.000 | 0,000 | 0.000 | 0.003 | 0.007 { 0.011 {0.015 [(0.018 | 0.023 | 0.030 [0.034 |0.038 | 0.040
3.32|| 0.000 | 0.000 | 0.000 | 0.000 [0.000 [ 0.000 | 0.002 { 0.006 | 0.010 | 0.014 {0.017 | 0.022 [ 0.029 |0.032 | 0.036 | 0.039
3.33 || 0.000 | 0.000 | 0.000 | 0.000 {0.000 | 0.000 | 0.002 } 0.006 | 0.010 | 0.013 |0.016 | 0.021 | 0.027 {0.Qs1 {0.035 | 0.037
3.34 || 0.000 [0.000|0.000 | 9.000 [0.000 | 0.000 | 0.002 | 0.006 | 0.009 {0.013 |0.013 { 0.020 { 0.026 [0.030 10.034 [ 0,036
3.35 | 0.000 | 0.000 | 0.000 [ 0.000 {0.000 [ 0.000 | 0.002 | 0.003 { 0.009 | 0.012 | 0.015 | 0.019 [ 0.025 | 0.029 [ 0.032 | 0.Q34
3.36 || 0.000 | 0.000 | 0.000 | 0.000 {0.000 (0.000 | 0.002 | 0.005 | 0.008 | 0.011 |0.0)% | 0.018 { 0.024 |0.028 [ 0.031 { 0.033
3.37 || 0.000{0.000{0.000 | 0.000 {0.000 | 0.000 | 0.002 | G.005 [ 0.008 { 0.011 |0.013 | 0.017 | 0.023 | 0.026 [ 0.030 | 0.032
3.38 11 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.004 { 0.007 | 0.010 |0.013 | 0.016 | 0.022 [0.025 | 0.029 | 0.031
3.39 ]} 0.000 {0.000{0.000 {0.000 §0.000 { 0.000 | 0.001 | 0.004 | 0.007 | 0.010 {0.012 | 0.016 | 0.021 {0.024 | 0.028 | 0.029

3.40| 0.000|0.000{0.000 | 0.000 |0.000 { G.00C { 0.001 [ 0.004 | 0.007 | 0.009 |0.011 | 0.015 { 0.020 |0.023 [ 0.027 | 0.028
3.41 || 0.000{0.000 | 0.000 |0.000 }|0.000 | 0.000 | 0.001 [ 0.003 { 0.006 | 0.009 | 0.011 | 0.014 | 0.020 | 0.022 { 0.026 [ 0.027
3.42 1| 0.000 { 0.000 { 6.000 { 0.000 {0.000 | 0,000 | G.001 | 0.003 | 0.006 | 0.008 |0.010 | 0.014 | 0.019 | 0.022 } 0.025 | 0.026
3.43 || 0.000 | 0.000 | 0.000 | 0.000 |0.000 | 0.000 | 0.001 | 0.003 | 0.005 { 0.008 | 0.010 [ 0.013 | 0.018 | 0.021 [ 0.024 | 0.025

H

3.44 || 0.000 | 0.000 | 0.000 | 0.000 §0.000 | 0.000 | 0.001 [ 0.003 [ 0.005 } 0.007 | 0.009 [ 0.012 | 0.017 | 0.020 ] 0.023 | 0.024
3.45]] 0.000 | 0.000 [ 0.000 { C.000 | 0.000 { 0.000 | 0.001 | 0.003 | 0.005 | 0.007 10.009 | 0.012 { 0.016 | 0.019 | 0.022 [ 0.023
3.46 || 0.000(0.000 | 3.000 { ©0.000 | 0.000 | 0.000 | 0.001 | 6.002 { 0.005 | 0.007 {0.008 | 0.011 | 0.016 | 0.018 | 0.021 | 0.022 &
3.47 | 0.000]0.000{0.000}0.000 |0.000 | 0.000 | 0.001 |0.002| 0.004 | 0.006 |0.008 | 0.011 [ 0.015 | 0.017 { 0.020 | 0.022
3.48 | 0.000{0.000| 0.000 | ©.000 | 0.000 | 0.000 | 0.001 | 0.002 | 0.004 | 0.006 | 0.007 | 0.010 | 0.01%4 { 0.017 | 0.019 | 0.021

3.49 {| 0.000}0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 [ 0.002 { 0.004 | 0.005 | 0.007 | 0.010 | 0.014 | 0.016 | 0.019 [ 0.00

(continued)
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@ TABLE 6: TABLE FOR ESTIMATING THE LOT PERCENT DEFECTIVE USING STANDARD
DEVIATION METHOD (continued)
- Q Semple Size
ax“ 3 4 5 ¥i 10 15 20 25 3 as 40 50 . 73 100 150 200

3.50} 0.000;0.000 | 0,000 | 0.000 |0.000 | 0.000 10.000 | 0,002 | 0.003 {0.005 }0.007 [0.009 (0.013 | 0.015 | 0.018 { 0.019
3.514 0.000 | 0.000 [ 0.000 {0.000 | 0.000 | 0.000 [0.000 | 0.002 | 0.003 | 0.003 10.006 {0.009 | 0.013 {0.015 [0.017 | 0.018

-

3.52 | 0.000 | 0.000 | 0.000 {0.000 | 0.000 | 0.000 { 0.000 | 0.002 { 0.003 {0.005 {0.006 |0.008 | 0.012 | 0.C14 {0.017 | 0.018
3.53|f 0.000 | 0.000{0.000 | 0.000 { 0.000 | 0.000 | 0.000 | 0.001 {0.003 | 0.004 {0.006 | 0.008 [0.012 | 0.014 |0.016 | 0.017
3.54 4 0,000 | 0.000 [ 0.000 | 0.000 | 0.000 [ 0.000 | G.000 | 0.001 | 0.003 {0.004 [{0.005 {0.008 [0.011 | 0.013 | 0.015 | 0.016
3.55{{ 0.000 {0.000 | 0.000 | 0.000 | 0.000 | #.000 | 0.000 | 0.001 | 0.003 { 0.004 |0.005 (0.007 {0.011 {0.0}2 { 0.015 | 0.016
3.56 [t 0.000 | 0.000 | 0.000 oooo 0.000 | 0.000 | 0.000 | 0.001 | 0.002 | 0.004 {0.005 }0.007 |0.010 {0.012 | 0.014 [ 0.015
3.57} 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 ] 0.002 | 0.003 ] 0.003 | 0.006 | 0.010 | 0.0L1 [ 0.01] | 0.014
3.58 | 0.000|0.000 | 0.000 [ 0.000 | 0.000 { 0.000 { 0.000 | 0.001 [ 0.002 { 0.003 | 0.004 § 0.006 , 0.009 { 0.011 { 0.013 | 0.0
3.59 || 0.000 {0.000{ 0.000 ]{0.000 |0.000 | 0.000 | 0.000 | 0.002 | 0.002 {0.003 |{0.00% | 0.006 | 0.009 | 0.010 | 0.012 | 0.013

3.60 || 0.000 {0.000!0.000 | 0.000 | 0.000 | 0.000 { 0.000 { 0.001 | 0.002 {0.003 | 0,004 | 0.006 | 0.008 | 0.010 | 0.012 § 0.013
3.61 | 0.000|0.000{0.000 [0.000 [ G.000 { 0.000 { 0.000 | G.001 { 0.002 | 0.003 {0.00¢ | 0,005 | 0.008 { 0.010 [ 0.011 { 0.012
3.62 0,000 |0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 6.001 } 0.002 [ 0.003 {0.003 | 0.005 | 0.008 | 0.009 [ 0.011 | 0.012
3.63 § 0.000 | 0.000 | 0.000 § 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.001 | 0.002 | 0.003 [ 0.005 | 0.007 | 0.009 | 0.010 | 0.011
3.64 || 0.000 }0.000 | 0.000{0.000 {0.000|0.000|0.000{0.001|0.001 | 0.002 [0.003 | 0.004 | 0.007 | 0.008 | 0.010 | 0.012
3.65 | 0.000 | 0.000}0.000 | 0.000 |[0.000 | 0.000 { 0.000 | 0.001 | 0.001 | 0.002 [0.003 } 0.004 | 0.007 | 0.008 | 0.010 | 0.010
3.66 | 0.000 | 0.000{ 0.000 | 0.000 [ 0.000 { 0.000 { 0.000 [ 0.000 | 0.001 {0.002 {0.003 | 0.004 ! 0.006 | 0.008 | 0.009 | 0.010
3.67 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 j 0.000 | 0.000 | 0.000 { 0.001 | 0.002 | 0.003 | 0.00% | 0.006 | 0.007 ( 0.009 | 0.010
6 3.68 1 0.000 ) 0.000 0.000 { 0.000 } 0.000 } 0.000 | 0.000 | 0.000 { 0.00% | 0.002 {0.002 [ 0.004 | 0.006 | 0.007 | 0.008 [ 0.009
3.69 |} 0.000|0.000(0.000 | 0.00010.000|0.000 | 0.00C | 0.000|0.001 |0.002 {0.002 |0.003 | 0.005 | 0.007  0.008 [ 0.009

3.70|| 0.000|0.000 [ 0.000 {0.000 { 0.00C {0.000 { 0.000 { 0,000 { 0.001 | 0.002 |0.002 | 0.003 | 0.003 1 0.006 { 0.008 | 0,008
3.71§| 0.000 | 0.000 ( 0.000 | 0.000 ) 0.000 | 0.000 | 0.000 | 6.000 | 0.001 {0.001 {0.002 | 0.003 | 0.005 |0.006 {0.007 | 0.008
3.721| ©.0001}9.000|0.000 | 0.000 |0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.001 {0.002 | 0.003 | 0.005 |0.006 |0.007 | 0.008
3.73 || 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 } 0.001 { 0.001 |0.002 |.0.003 | 0.005 {0.006 | 0.007 | 6.007
3.74 |} 0.000 | 0.000 ] 0.000 {0.000 {0,000 | 0.000 | 0.000 { 0.000 | 0.001 { 0.001 {0.002 | 0.003 | 0.00& | 3.005 !0.007 | 0.007
3.75 || 0.000 | 0.000|0.000 | 0.000 (0.000 | 0.000 | 0.000 { 6.000 { 0.001 | 0.001 {0.002 | 0.U02 { 0.004 {3.003 {G.006 [ 0.007
3.76 || 0.000 { 0.000 ; 0.000 [ 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.00: {0.001 [0.002 | 0.00% |0.005 }0.006 | 0.007
3.773 0.000 | 0.000 { 0.000 | 0.000 | 0.000 }0.000 | 0.000 | 0.000 | 0.001 |{0.001 |[0.001 ; 0.002 ; 0.004 |0.005 | 0.006 | 0,006
3.78}] 0.000 ] 0.000 | 0.000 |[0.000 [0.000 }0.000 } 0.000 | 0.000 | 0.000 | 0.001 j0.001 [0.002 | 0.004 {0.004 |0.005 | 0.006
3.79|| 0.000 | 0.000 | 6.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 |[0.001 |0.001 |0.002 |0.003 |0.00¢ |0.005 | 0.006

3.80 |{ 0.000]0.000 |0.000 |0.000 |0.000 | 0.000 | 0.000 | 0.000 {0.000 | 0.001 {0.001 | 0.002 | 0.003 |0.004 |0.005 | 0.006
3.8 || 0.000 [0.000 | 0.000 | 0.000 {0,000 |0.000 ] 6.000 | 0.000 | 0.000 J0.001 [0.001 [0.002 {0,003 |0.00¢ J0.005 | 0.005
3.82 ]| 0.000 |0.600 | 0.000 {0.000 |0.000 | 0.000 | 0.000 | 0.000 | 0.000 [0.001 |0.001 |0.002 | 0.003 }0.004 {0.005 | 0.003
3.3 | 0.000|0.000 | 0.000 |0.000 |0.000 {0.000 | 0.000 | 0.000 | 0.000 |0.001 {0.001 |0.002 |0.003 {0.004 |0.004 | 0,005
> 3.8 || 0.000 {0.000 |0.000 {0.000 {0.000 |0.000 | 0.000 | 0.000 | 0.000 {0.001 |0.001 |0.001 |0.003 [0.003 {0.00¢ | G.005
3.85 || 6.000 | 0.000 {0.000 |0.000 |0.000 |0.000 | 0.000 {0.000 |0.000 |0.001 [0.001 [0.001 {0,002 |0.003 |0.00¢ }0.004
3.86 || 0.000 {0.000 {0.000 {0.000 {0.000 {0.000 {6.000 {0.000 }0.000 |0.000 |0.001 |0.001 }0.002 {0.003 |0.00% | 0.004
3.87 || 0.000 |0.000 |0.000 {0.000 |0.000 |0.000 | 0.000 [0.000 |0.000 |0.000 |0.001 {0.001 |0.002 |0.003 |0.00¢ | 0.00¢
3.88 || 0.000 | 0:000 | 0.000 |0.000 |0.000 |0.000 {0.000 | 0.000 {0.000 {0.000 {0.001 |0.001 {0.002 |0.003 [0.00% {0.004
3.89 || 6.000 | 0.000 | 0.000 {0.000 {0.000 |0.000 {0.000 ] 0.000 |0.000 {0.000 |0.001 |0.001 | 0.002 |0.003 {0.003 | 0.004

G 3.90 {| 0.000 {0.000 |0.000 |0.000 |0.000 [0.000 |0.000 | 0.000 {©0.000 |0.000 |0.001 |0.001 |0.002 ]0.003 |0.003 | 0.004



TABLE 7: ACCEPTANCE CRITERIA FOR VARIABLES SAMPLING PLANS - KNOWN STANDARD DEVIATION

Acceptable Quality Levels

Sample size

code letter .04 .065 .10 .15 .25 .40 .65
n | M v ni| M v n | M v n| M v ni M v n M v n| M v

B
: v
D 211.28 (1.414
E 21.3101.414 2 .51011.414 311.9411.225
F 31.36901.225 31.5681.225 3| .9591.225 411.88]1.155
G 3 .079 ]1.225 3 |.114 |1.225 4 .290(1.155 41.399(1.155| 4 .681(1.155 511.09 [1.118 5(1.76|1.118
H 4 .111 |1.115 4161 |1.155 5 [296(1.118 5[.445(1.118 61.721(1.095 6(1.14 [1.095 711.7511.080
I 5130 1.118 6 1.230 (1.095 6 .321{1.095 6|.478|1.095 71.756]1.080 8(1.14 [1.069 811.801.069
J 6 {145 |1.095 6 |.234 ]1.095 7 1.34311.080 71.50711.080 81.791(1.069 9 /1.18 |1.061| 10]1.79!1.054
K 7 1141 |1.080 7 1.226 {1.080 8 .330|1.069 91.469|1.061 91.760|1.061 1.0 1.14 |1.054| 111.73(1.049
L 8 |.153 1.069 8 {.243 1.069 .9 .35111.061 | 10(.494|1.054( 11|.768(1.049 12 |1.15 |1.045| 13|1.74|1.041
M 10 |.141 |1.054 | 11 -217 |1.049| 11 |.326(1.049| 12|.461!1.045] 13|.721(1.041| 14(1.08 |1.038| 16}1.62]1.003
N 14 .138 ]1.038 | 15|.211 |1.035| 16 |.308|1.033| 17|.438|1.031| 19|.673|1.027| 21 |1.00 |1.025| 23|1.51]1.023
O 19 1,134 |1.027 | 20 |.207 {1.026| 22 |.296|1.024| 23}.423(1.023| 25|.655(1.021| 27| .980(1.019| 30{1.47|1.017
P 27 1129 (1.019{ 30 {.193 {1.017{ 31 ..283{1.017} 34{.397|1.015| 371{.615{1.014} 40| .921{1.013} 4411.39,1.012
Q 37 130 (1.014 | 40 [.196 |1.013| 42 [.285|1.012 | 45|.402(1.011] 49 |.620|1.010| 54| .920/1.009 ) 59/1.39 1.009

All AQL and table values are in percent defective.
lUse first sampling plan below arrow, that is, both sample size as well as M value. When sample size equals or exceeds lot
size, every item in the lot must be inspected.

(continued)
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TABLE 7: ACCEPTANCE CRITERIA FOR VARIABLES SAMPLING PLANS - KNOWN STANDARD DEVIATION (continued)

Acceptable Quality Levels

Sample size 1.00 1.50 2.50 4.00 6.50 10.00 15.00
code letter
ni M v n| M v n|l M v n M v n M v n M v n M v

" v v v v v v v
C 212.73(1.414| 23.90{1.414; 2|6.11(1.414( 6| 9.27|1.414 3|17.74(1.225 3124.2211.225 4133.67(1.155
D 212.2311.414f 2|3.00]1.414| 3|7.56|1.225| 3110.79!1.225 3(15.6011.225 4(22.97]1.155 4(31.01(1.155
E 3{2.76|1.225) 313.85(1.225| 4/6.99/1.155{ 4| 9.97|1.155 5(15.211.118 5120.801.118 6(28.64|1.095
F 4/2.58(1.155) 4/3.87{1.155f 5/6.05(1.118! 5| 8.92|1.118 6{13.89(1.095 7{19.46/1.080 8126.64(1.069
G 6(2.57|1.095! 6{3.77{1.095| 7{5.83|1.080| 8| 8.62{1.069 9112.88|1.061| 11{17.88}1.049| 12|24.88|1.045
H 7|2.62(1.080| 8(3.68,1.069| 9{5.68{1.061| 10| 8.43|1.054| 12|12.35|1.045| 14{17.36|1.038] 16|23.96]/1.033
I 912.59{1.061|10{3.63|1.054| 11|5.60|1.049| 13| 8.13|1.041| 15{12,04|1.035! 17[17.05|1.031| 20|23.43|1.026
J 11§2.57|1.049(1213.61,1.045|13/5.58/1.041| 15| 8.13{1.035| 18(11.88{1.029| 21|16.71{1.025| 24|23.13|1.022
K 1212.49{1.045/14(3.43)1.038/15/5.34(1.035(18| 7.72/1.029| 20{11.57{1.026| 24|16.23|1.022| 27|22.63]1.019
L 14(2.51)1.038]15|3.54|1.035)18|5.29(1.029| 20| 7.80{1.026| 23|11.56|1.023| 27|16.27{1.019| 31(22.57|1.017
M 17)2.35/1.03111913.28{1.027}22/4.98/1.024| 25| 7.34|1.021} 39{10.93)1.018] 33]15.61]/1.016] 38]21.77/1.013
N 2512.19|1.021| 283.05|1.018| 32|4.68]|1.016( 36| 6.95|1.014| 42|10.40(1.012| 49|14.87[1.010| 56{20.90|1.009
O 33(2.12]1.016| 36/2.99[1.014| 42| 4.55|1.012| 48| 6.75|1.011} 55|10.17|1.009| 64]14.58[1.008| 75|20.48|1.007
P 14912.00(1.010| 54|2.82({1.009| 61|4.35/1.008{ 70| 6.48|1.007| 82| 9.76|1.006| 95|14.09[1.005|111(19.90|1.005
Q 65(2.0011.008| 71|2.82{1.007|81!4.34;1.006| 93| 6.46|1.005[109| 9.73|1.005|127{14.02{1.004|147{19.84|1.003

All AQL and table values are in percent defective.

Use first sampling plan below arrow, that is, both sample size as well as M value. When sample size equals or exceeds lot
size, every item in the lot must be inspected.
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TARLE 8: TABLE FOR ESTIMATING THE LOT PERCENTAGE DEFECTIVE FOR VARIABLES SAMPLING PLANS BASED ON KNOWN
VARIABILITY

& %y & Y Y Yy Rl S % R L] Y % Qy ¥ Y

or or or or or or or or or or or or or or or or

4 %L 4 & & & Q& e QL & S S S & 9, &
.00}50.000
.01[49.601| .26({39.743] .51|30.503| .76]22.363|1.01}15.62511.26|10.383|1.51(06.552{1.76|03.920|2.01]02.222]|2.26|01.191|2.51100.604] 2.76| 00.289{ 3.01} 00.131}3.26|00.056{3.51|00.022 3.76{00.008
.02]49.202| .27139.358| .52|30.153] .77|22.065|1.02]15.386]1.27]10.204| 1.52}06.426]1.77|03.836]2.02]02.169| 2.27|01.160] 2.52}00.587| 2.77| 00.280| 3.02| 00.126|3.27{00.054|3.52{00.022]3.77|00.008
.03]|48.803| .28]38.974] .53]29.806| .78|21.770[1.03|15.150|1.28]10.027|1.53{06.301)1.78{03.754}2.03|02.118|2.28{01.130}2.53|00.570| 2.78| 00.272] 3.03{ 00.122}3.28]00.052({3.53{00.021(3.78}00.008
.04 ]48.405] .29]38.591| .54]|29.460| .79]21.476|1.04|14.917{1.29{09.853|1.54|06.178]1.79103.673]2.04]02.068]2.29|01.101{2.54|00.554| 2.79} 00.264| 3.04| 00.118(3.29|00.050| 3. 54| 00.020| 3.73{00.008
.05]48.006| .30(38.209| .55|29.116| .80]21.186|1.05|14.686}1.30|09.680]1.55|06.057|1.80]03.593}2.05}02.018{2.30]01.072|2.55|00.539]2.80{00.256§3.05/00.114}3.30§00.048}3.55|00.019]3.80|00.007
.06]47.608{ .31137.828] .56[28.774{ .81|20.897|1.06|14.457{1.31[09.510}{1.56{05.938]1.81{03.515]2.06/01.970|2.31|01.044}2.56|00.523|2.81|00.248| 3.06/00.111(3.31}00.047|3.56{00.019|3.81}00.007
.07(47.210} .32{37.448] .57|28.434| .82]20.611(1.07|14.231(1.32{09.342{1.57105.821}1.82]03.438}2.07|01.923{2.32]01.017|2.57!00.508| 2.82| 00.240} 3.07| 00.107}3.32{ 00.045|3.57| 00.018}3.82| 00.007
.08|46.812| .33|37.070| .58{28.096] .83|20.327|1.08{14.007|1.33|09.176|1.58]05.705}1.83{03.362|2.08[01.876]2.33|00.990;2.58 OQ.494 2.83(00.233]3.08{00.10313.33|00.043|3.58[00.017 3.83~ 00.006
.09]46.414| .34]36.693} .59{27.760| .84[20.045[1.09|13.786f1.34]|09.012(1.59}05.592 1.5'4 03.288]2.09{01.831|2.34(00.964{2.59|00.480| 2.84] 00.226( 3.09| 00.100(3.34[00.042(3.59{00.017| 3.84|00.006
.10/46.017| .35|36.317| .60|27.425] .85|19.766{1.10/13.567|1.35/08.851|1.60{05.480]1.85{03.216|2.10|01.786]2.35|00.939]2.60]00.466| 2.85} 00.219| 3.10(00.097]3.35!00.040{3.60{00.016}3.85|00.006
.11]45.620] .36]35.942] .61]|27.093| .86]19.489[1.11[13.350|1.36{08.691]1.61|05.370}1.86]03.144|2.11}01.743]2.36{00.914]2.61|00.453{2.86(00.212] 3.11j00.094)3.36|00.039|3.61|00.015(3.86{00.006
\12|45.224] .37135.569] .62]{26.763] .87|19.215[1.12|13.136[1.37{08.534|1.62{05.262|1.87|03.074{2.12]01.700} 2.37(00.889]2.62(00.440| 2.87{ 00.205( 3.12| 00.090|3.37| 00.0383.62]00.015}3.87|00.005
.13|44.828] .38]35.197| .63|26.435] .88{18.943{1.13|12.924]1.38/08.379|1.63{05.155]1.88]03.005[2.13(01.659]2.38|00.866(2.63]00.427} 2.88| 00.199| 3.13| 00.087}3.38|00.036|3.63|00.014]3.88{00.005
\14144.433] .39(34.827] .64]|26.109| .89|18.673]1.14|12.714|1.39|08.226]1.64|05.050|1.89{02.938}2.14|01.618|2.39]00.84212.64|00.415| 2.89| 00.193] 3.14]00.084)3.39 00‘.035 3.64100.014(3.89(00.0C5
.15]44.038) .40134.458] .65|25.785] .90]|18.406(|1.15[12.507|1.40{08.076|1.65|04.947[1.90|02.872]|2.15!01.578}2.40(00.82012.65}00.402( 2.9000.187| 3.15/00.082|3.40}00.034}3.65|00.013}3.90|00.005
L16[43.644] .41]34.090| .66]25.463] .91118.141}1.16|12.302]|1.41]07.927(1.66{04.846]1.91;02.807[2.16|01.539|2.41{00.798|2.66{00.391}2.91(00.181§3.16{00.079{3.41(00.032(3.66{00.013|3.91|00.005
217[43.2511 .42 33.'.72/. .67[25.143] .92|17.879{1.17]12.100{1.42|07.780]| 1.67|04.746|1.92{02.743|2.17[01.500]2.42|00.776| 2..6'7 00.379]2.92{00.175| 3.17 00;0’76 3.42|00.031(3.67[00.012|3.92{00.00«
.18[42.858] .43|33.360] .68(24.825] .93{17.619]1.18{11.900{1.43|07.636|1.68[04.648]|1.93)02.680{2.18/01.463]|2.43|00.755|2.68|00.368| 2.93]00.169] 3.18| 00.074[3.43{00.030}3.68|00.012{3.93|00.004
.19(42.465| .44]32.997] .69{24.510] .94[17.361|1.19[11.702|1.44}07.493|1.69[04.551[1.94|02.619]2.19101.426[2.44|00.734}2.69|00.357[2.94]00.164]3.19]00.071|3.44|00.029{3.69(00.011§3.94| 00,004
.20|42.074| .45[32.636] .70|24.196| .95{17.106[1.20|11.507|1.45|07.353]1.70{04.457|1.95[02.559(2.20(01.390|2.45{00.714[2.70{00.347}2.95/00.159| 3.20] 00.069{3.45|00.028|3.70|00.011}{3.95|00.004
.21|41.683| .46]32.276 .71123.885| .96|16,853[1.21|11.314]1.46{07.214[1.71|04.363}1,96(02.500}2.21|01.355{2.46{00.695[2.71100.336] 2.96( 00.154] 3.21{00.0663.46|00.027|3.71| 00.010(3.96{00.004
.22|41.294| .47}131.918] .72{23.576| .97{16.602[1.22|11.123]|1.47|04.078]1.72{04.272}1.,97(02.442]2.22|01.321{2.47|00.676[2.72]00.326( 2.97( 00.149| 3.22| 00.064|3.47| 00.026|3.72{00.010(3.97{00.004
.23]40.905| .48|31.561| .73{23.270| .98|16.354[1.23/10.935|1.48]06.944]1.73]04.182}1.98|02.385|2.23|01.287|2.48|00.657[2.73|00.317| 2.98( 00.144| 3.23/00.062|3.48| 00.0253.73)00.010|3.98}00.003
L24140.517| .49{31.207] .74122.965] .99|16.109}1.24]10.749}1.49]06.811]1.74]04.093)1.99]02.330]2.24101.255|2.49|00.639)2.74|00.307( 2,99/ 00.139 3. 24| 00.060|3.49! 00,024 }3.74|00.009} 3.99) 00.003
.25(40.129] .50{30.854| .75|22.663]1.00|15.866]1.25|10.565}1.50]06.681]1.75|04.006] 2.00| 02.275| 2.25]01.222] 2. 50}00.621] 2.75[00.298( 3.00{ 00.135 3.25{ 00.0583.50{0C.023|3.75| 00.009]4.00(00.003

—

lValues tabulated are read in percent.
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B.2 EXAMPLES

B.2.1 Unknown Variabhilitv Plans.

B.2.1.1 Single Specification Limit. The maximum, U, permissible
pellet gas content is 0.08. An inspection lot of fuel pellets is submitted
for inspection. The specified LTPD and the accompanying B risk for this
characteristic are 10 and 0.10, respectively. From Table 4 it is seen that
several OC curves could be selected to satisfy these values. Assume the
OC curve having an AQL value of 0.25 and corresponding to sample size code
letter F is selected by the supplier after consideration of his inspection
costs and possible process capabilities (see 5.1.1). From Table 5 it is
seen that this sample size code letter and AQL value calls for a sampling
plan of n = 10 and an acceptance criterion of M = 0.716 maximum allowable
percent defective.

1. Sample size code letter, from Table k4 F
AQL wvalue, from Table L 0.25

2. Sample size n, from Table 5 10
Accept criterion, M, from Table 5 0.716

3. Sample measurements 0.05, 0.06, 0.03, 0.0k, 0.05,
0.07, 0,05, 0.05, 0.0k, 0.05

T _ IX _ .ho _
4, Sample mean, X ~ = 15" 0.049

5. ©Sample standard deviation, S,

,ZX \/6 .02510 - O, 2581
= 0.011

6. Quality index, Q = (U-X)/s = (0.08 - 0.049)/0.011 = 2.82
Te PU = 0.00
8. Compare p,. and M 0.00 < 0.716
The lot méets the acceptance criteria since
pU < M,

B.2.1.2 Double Specification Limit (One LTPD value for both
upper and lower specification limit combined)., The minimum, L, pellet den-
sity is specified at 88 percent. The maximum, U, pellet density is 92 per-
cent. The B risk and the LTPD for this characteristic are 0.05 and 5,
respectively. Assume the OC curve having AQL value of 0.04 and corres-
ponding to sample size code letter G is selected by the supplier. From
Table 5 it is seen that sample size code letter G and AQL level 0.0k call
for a sampling plan of n = 15 and an acceptance criteria of M = 0.099
maximum allowable percent defective.
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1., Sample size code letter, from Table k G
AQL value, from Table L 0.0kL
2., Sample size n, from Table 5 15
Accept criterion M, from Table 5 0.099
3. Sample measurements: 90.2, 90,0, 91.1, 89.3, 89.8, 90.3, 91.k,
88.9, 89.7, 90.4, 91.7, 90.4, 90.8, 91.7,
89.7
7 - X _ 1355.4 _

4, Sample mean, X = el Caal 90.36

5. Sample standard deviation, s,

2 2x)° 122483.96 - (1355.4)°
s = n = 15 = 0.8k46
n-1 14

6. Quality indices: Q; = (U - X)/s = (92.0 - 90.36)/0.8L6 = 1.94
Q. = (X -1)/s = (90.36 - 88.0)/0.846 = 2.79
T. p= Py + Py = 1.997
8. Compare p and M 1.997 > 0.099

B.2.1.3 Double Specification Limit
upper and lower specification limits). Assume the lower specification limit,

The lot does not meet the accept criterion.

(Different LTPD values for

L, for pellet density is specified at 88 percent, and the upper specification
is 92 percent. A B risk and LTPD of 0.10 and 10, respectively, are
specified for the lower specification; a B risk and LTPD of 0.10 and 5, respec-
tively, is specified for the upper specification.

limit, U,

From Table L4 it is seen

that for the lower specification limit, the OC curve with an AQL value of

.65 and sample size code letter G satisfies the required LTPD and B risk; for
the upper specification limit, the OC curve with AQL value of 0.15 and sample
size code letter G satisfies the required LTPD and B risks.

Assume these OC

curves are also deemed satisfactory from the supplier's standpoint (see
From Table 5 a sample size n = 15 is shown for sample size code

5.1.1).
letter G.

above.

1.

The accept criteria, M, for the lower and upper specifications is
2,11 and 0.503, respectively, as shown in Table 5 for the AQL values obtained

Sample size code letter, from Table L
lower specification limit
upper specification 1limit
AQL values, from Table L
lower specification limit
upper specification limit

~
Ed

<




RDT F 2-TT

Page 119
2. Sample size n, from Table 5 15
Accept criteria M, from Table 5:
lower specification limit, 2.11
upper specification limit, 0.503
3. Sample measurements: 90.2, 90.0, 91.1, 89.3, 89.8, 90.3, 91.k,
91.7, 88.9, 89.7, 90.4, 91.7, 90.k4, 90.8,
89.7
= _322__ 90.36

4, Sample mean, X = - =I5

5. Sample standard deviatlon, S,

‘/ 2 (X (1355.4)°
o= X" - J22h83 96 - L 0.8L46

n - l
6. Quality indices: Q = (U~ X)/s = (92.0 - 90.36)/0.846 = 1.94
Q = (X - L)/s = (90.36 - 88.0)/0.846 = 2.79
T Py 1.96
1 0.037
P=pyt P = 1.96 + 0.037 = 1.997%
8. Compare: 0 and MU 1.96 > 0.503
p. and M 0.037 < 2.11
p and M, 1.997 < 2.11

The lot does not meet the acceptance criteria, since pU > MU'

B.2.2 Xnown Varigbility Plans.

B.2.2.1 BSingle Specification Limit. Assume the upper specification
limit, U, for pellet moisture content is 30 ppm. The within lot variability,
o, is known to be 3 ppm., An LTPD of 10 with B = 0.10 is specified in the
product specifications for this characteristic. From Table 4 it is seen that
the OC curve 0.25, for the sample size code letter F, satisfies the required
LTPD and B. The supplier alsc notes that, additionally, this OC curve is
satisfactory from the supplier's standpoint as regards the risk of rejecting
lots of an acceptable (to the purchaser) level of quality (see 5.1.1)., Fronm
Table 7 it is seen that a sample size of n = 3 is required.

1. Sample size code letter, from Table U F
AQL value, from Table k 0.25
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2, Sample size n, from Table T 3
Factor v from Table T 1.225
Maximum allowable percent defective M, Table T 0.568
)
3. Sample measurements: 25, 27, 29
4. Sample mean X = X _ 8L, 27 *
n 3 '
5. Quality index Q; = (U - X)v/o = (30 - 27)(1.225)/3 = 1.23
6. pyy» from Table 8 10.935
7. Compare p.. and M 10.935 > 0.568

The lot does not meet the accept criterion since pU > M,

Note that if a single lower specification limit, L, is given, then com-
pute the gquality index Q = (X - L)v/o in line 5 and obtain the estimate of
the lot percent defective p,. Compare p, with M; the lot meets the accept-
ability criterion if 1 is eéqual to or less than M.

B.2.2.2 Double Specification Limit (One LTPD and B value for
both upper and lower specification limits combined)., Assume the maximum,
U, and minimum, L, specifications for the yield points of certain steel
castings are 67,000 psi and 58,000 psi, respectively. The within lot
variability is known to be 3,000 psi. The specified LTPD and B values for
this characteristic are 10 and 0.10, respectively. From Table 4 it is
decided that the OC curve with an AQL = 1.5 and sample size code letter I
best satisfies both the purchaser and supplier desires (see 5.1.1).

1. Sample size code letter, from Table L I

AQL value, from Table & 1.5

2. Sample size n, from Table T 10

Factor v, from Table 7 1.054

Max. allowable percent defective M, Table T 3.63%

3. Sample measurements 65,500, 62,500, 60,500, 68,000, 59,000,

62,000, 61,000, 69,000, 58,000, 64,500

4, Sample mean, X = E§-= 63,000

5. Quality indices: Q= (U - X)v/o = 1.41
QL = (-}?_ L)v/c = 1.76 "

6., p= py * Py, Trom Table 8 | 11.85
7. Compare p and M 11.85% > 3.63% ¥

The lot does not meet the acceptability criterion, since p = Py + P
is greater than M.
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B.2.2.3 Double Specification Limit (Different LTPD and B and
values for upper and lower specification limits). Assume the specified

maximum, U, and minimum, L, specifications for yield point for certain steel
castings are 67,000 and 58,000 psi, respectively. The variability, o, is :
known to be 3,000 psi. The specified LTPD and B risks for the upper speci-
fications are 8 and 0.10, respectively; the specified LTPD and B risks for
the lower specification are 14 and 0.07, respectively. The OC curve with an
AQL value of 1.0 and sample size code letter I satisfies the LTPD and B
requirements for the upper specification; the OC curve with an AQL

value of 2.5 and sample size code letter I satisfies the LTPD and 8 require-
ments for the lower specification. Both these OC curves are satisfactory to
the supplier (see 3.2.1).

1. Sample size code letter for upper specification, Table L I
AQL value for upper specification, Table L 1.0
Sample size code letter for lower specification, Table L I
AQL value for lower specification, Table 4 2.5

2., Sample size n for code letter I and largest (2.5) of above
two AQL values, Table 7 11
Factor v for code letter I and largest (2.5) of above two
AQL values, Table T 1.0k4k9
MU value for upper specification (AQL = 1.0) Table T 2.59
ML value for lower specification (AQL = 2.5) Table 7 5.60

3. Sample measurements: 62,500, 60,500, 64,000, 59,000,

60,500, 62,000, 61,000, 60,631,
63,000, 62,000, 63,000

L. Sample mean, X = E% = 61,648
5. Quality Index Q = (U - X)v/o = 1.87
Quality Index QL = (X -L)v/o = 1.28
6. py» Table 8 3.07%
p;» Table 8 10.03%
P=py*tp = 13.10%
7. Compare: Py and MU 3.07% > 2.59%
p, and M 10.03% > 5.60%
p and M 13.10% > 5.60%

The lot does not meet the acceptability criteria, since all of those
in 7 are not satisfied; i.e., pU > MU, 153 > ML’ and p > ML'
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