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INTRODUCTION

ThisStandard was prepared to meet a growing neeo for the use of standard
sampling plans for inspection by varigbles in Government procurement, supply
and storage, and maintenance inspection operations. The variables sampling
plans apply to a single quality characieristic which can be measured on a contin-
uous scale, and for which quality is expressed in terms of percent defective. The
theory underlying the development of the variables sampling plans, including the
operating characteristic curves. assumes that measurements of the quality char-
acteristic are independent, identically distributed normal random varisbles.

In comparison with attributes sampling plans, variables sampling plans
have the advantage of usually resulting in considerable savings in sample sise
for comparable assurance as to the correctness of decisiona in judging a single
quality characteristic, or for the sarfne sample size, greater asesurance is ob-
tained using variables plans. Attributes sampling plana have the advantage of
greater simplicity, of being applicable to either single or multiple quality char-
acteristice, and of requiring no knowledge about the distribution of the contihuous
measurements of any of the quality characteristics,

it 18 importsnt to note that variables sampling plana are not to be used
indiscriminately, simply because it is possible to obtain variables measurement
data. In considering applications where the normality or independence assump-
tions may be questioned, the user is advised 10 coneult his technical agency to
determine the feasibility of application.

This Standard is divided into four sectiona. Section A describes general
protedurcs of the sampling plans. Sections B and C describe specific procedures
an¢ applications of the sampling plans when variability is unknowr, In Section B
the catimate of lot standard deviation is used as the basis for an estimate of the
unknown variability, and in Section C the average range of the sarmnple is used.
Section D describes the plans when variability is known.

Each of Sections B, C, and D is divided into three parts: {I) Sampling Plans
for the Single Speacification Limit Case, {11} Sampling Plans {or the Double Spec-
ification Limit Case, and (11]) Procedures forEstimation of Process Average and
Criteria for Tighlened asnd Reduced lnspection. For the single specification
limit case, the acceptabilitycriterion is given in two forms: Form | and Form 2.
Either of the lorms may be used, since they are identical as to sample size and
decision for ot acceptability or rejectability. In deciding whether to use Form !
or Form 2, the following points should be borne in mind. Form | provides the lot
acceptability criterion without estimating 1ot percent defective. The Form 2 }ot
acceptability criterion requires estimates of Jot percent defective. These esti-
mates aleo are required for estimation of the procass average.

Operating Characteristic Curves in Table A-3 ghow the relationship between
Quality and percent of Jots expected to be acceptable for the quality characteristic
inspectad. As stated, these Operating Characteristic Curves are based on the
assumption that measurements are selected at random from a normal distribution.

The corresponding sampling plans in Sections B, C, and D were matched
as closely as poseibie under a system of fixed sample size with respect to their
Operating Characteristic Curves, Operating Characteristic Curves in Table A-3
have been computed for the sampling plans bascd on the estimate of Jot standard
deviation of unknown variability, They are equally applicable {or sampling plans
based on the average range of the sample of unknown variability and those basad
on known variability,

Certain characieriatics concerning the sampling plans in Sections B and C
and thoss in Section D ahould be noted. Plans bassd on the sstimats of unknown
variability require fewer sample units for comparable assurance when the esti-
mate of lot standard deviation is used than when the average range of the sample
is used; on the other hand, plans vsing the average range of the sample require

wil
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simpler computations. FPlane using known variability require considerably fewer
sampie unite for comparable assurance than sither of the plans when variability
is unknown, however, the requirement of known variability is a stringent one.
The uscr is. advised to consult his techoical agency bafore applying sampling
pians using known variabiliiy.

Table B-8 provide s values of the factor F to compute the maximum standard
deviation MSD. The MSD serves as a guide for the magnitude of the estimate of
lot standard deviation when using plans for the double specification limit cawe,
based on the estimate of lot standard deviation of unknown variability. Similarly
Table C-8 provides values of the {actor { to compute the maximurmn average range
MAR, The MAR sarves ap a gujde for the magnitude of the average range of the
sample when using plane for ¢ double specification limit case, based on the

‘average range of the sample of unknown variability, The estimate of ot standayd
deviation or average range of the sample, if it is less than the MSD or MAR, re-
-epectively, helps to insure, Lut does not guarantee, lot acceptability,

All symbois and their definitions are given in the appendix to Partlil of the
applicable section. An illustration of the computations and procedures used in
the sampling plans is given in the exampies of Parts ! and Il of the applicable
section. The computations involve simple arithmetic operations such as addition,
suybtraction, multiplication, and division of numbers, or at most, the taking of &
square root of a number. The user should become familiar with the general pro-
cedurec of Section A, and refer to the applicable section for detailed instructions
regarding specific procedures, compu’ - ions, and tables for the sampling plans.
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BECTION A
GENERAL DESCRIPTION OF SAMPLING PLANB

Al, SCOPE

ALl Purg?ae. This Standard establishes
sampling plans and pracedures for inespec-

tion by variables for use in Govcrnment

procurement, supply and storage, and main-
tenance inspection operations. When appli-
cable this Standard shall be referenced in
the specilication, contract, or inspection in-
structions, and the provisions set forth
herein shall govern.

Al.2 Inspection. lnapection is the process
of measuring, examining, teating, gaging, or
otherwise comparing the "unit of product”
{Sec Al.4) with the applicable requirementas.

Al.l inspectiom by Variables. Inspection by
variables 19 inspection wherein a specified
quality characteriatic {See A}).5) on a unit
of product is measured on a continuous
scale, such as pounds, inchea, feet per sec-

P . emment s A

R P
«wng, TiL, AN0D &4 MEaBUrement l- TeCrici.,

Al.4 Unit of Product. The unit of product
is the entity of product inspected in arder
to determine its measurable quality char-
acteristic. This may be a single article, a
pair. 4 met, a componeni ¢f an end product,
or the end product itself. The unit of prod-
uct may or may not be the same as the unit
of purchase, supply, production, or
shipment.

Al.5 Quality Characteristic. The guality
characicriatic ‘or variables inspection is
that characteristic of a unit of product that
is actually measured, to determine confor-
mance with a given requirement.

Al.b Specification Limits. The specifica-
tion Iimit{s} 1s the requirement that a
quality characteristic should meet. This
requirement may be expressed an an upper
specification limit; or a lower ppecification
limit, calied herein a single specification
lifmii; er boih upper and iower epecification
limits, called herein a double gpecification
limit.

Al.7 Sampling Plans. A sampling plan is
a proced_re - lch lpatﬂlcl the number of
vniis of ]‘)fﬁuﬁii irom a lot which are (o =
inspecied, and the criterion for acceptabil-
ity of the lot. Sampling plans designated in
this Standard are applicable to the inspec-
tion of a mingle quality characteristic of a

anit of product, These plans may be used
whether procurement inspection is per-
formed at the plant of a prime contractor,

subcontractor or vendor, or at destination,
and also may be vand when appropriate in

supply and ltorage and mn:num:a inspec-
tion operatiaons,

A2. CLASSIFICATION OF DEFECTS

Al2.) Methodof Classifying Defects, Aclas-
sification of delects 18 the enumeration of
defecrs al the unit of preoduct classificd
according to their importance. A defect is
a deviation of the unit of product {rom re-
quirements of the specilications; drawings.
purchase descriptions, and any chaages
thereto in the contract or order. Defects
normally belong to one of the following
classecs: however, defects may be placed in
other clanses.

AZ.l.]1 Critical Defects. A critical defect
is one that judgmen? and experience indicate
could result ir, hazardous or unsafe condi-
tions for individuala using or maintaining
the product; or, for major end iterns unite of
product, such as ships, aircraft, or tanks, a
defcct that could prevent performance of
their tactical function,

- A2.1.2 Major Defects. A major defect in a
defect, other than critical, that could resul?

in failure, or materially reduce the usability
of the unit of product for its intended purpose.

A2.1.3 Minor Defects. A minor defect is
onc that does not materially reduce the usa-~-
bility of the unit of product for its intended
purpose, orie a departure from established
aundnrd- having no nlgnu'icmt bearing on

e e mal e Al Sha semis

ihe Clll‘cll't umse Or DP:I'IIIUII Sl WEFD WAIARe

AJ. PERCENT DEFECTIVE

Ad.] Expression of Noncanformance. The
extent of nonconformance of product shall
be expressed in terms of porcant delective.

A}.2Z Percent Nrnlective. The percent da-
fective for a - sality characte ristic of a given
lot of produ.t isthe number of units of prod-
uct defective for that characteristic divided
by the total numnber of units of product and
multiplied by one hundred. Expressed as an

- aquation: Percent defective =

Number of defectives x 100
Number units
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ACCEPTABLE QUALITY LEVEL

Ad.1 Acceptablsa Qualitly lewel, The ac-
ceptable th'ly Tevel l*ﬂ:, 1s a mominal
value expressed in terms of percent defec-
tive specified for a single quality character-
istic, Certain numerical values of ADQL
ranging from .04 to0 15.00 parcent are shown
in Table A-1. When a range of AQL valuce
ia specified, it shall be treated as if it ware
equal to the value of AQL for which sampling
plans are furmnished and which is included
within the AQL range. When tbe specified
AQL is a particular value other than those
for which sampling plans are furnished, the
AQL, which is to be used in applying the
provumnn of this Standard, shall be as shown
in Table A-1.

Ad.2 Specifying AQL's. The particular AQL
value to IEe uleh Ior a single quality char-
acteristic of & given product must be spec-
ified. In the case of a double spacification
limit, either an AQL wvalue is specified for
the total percent dafective outaidsa of both
upper and lower specification limits, or two
AQL values are specified, one for the upper
limit and another for the lower limit,

AS. SUBMITTAL OF PRODUCT

A5.1 Loit. The term *lot" shall moan "in-
spection lot." i.e., a collection of units of
product {rom which a sample is drawn and
mapecled to del.e rrnme compliance with the

AS.I.! Formation of lots. Each lot shall,
as far as is practicable, consist of units of
product of a single type, grade, class, size,
or composition manufactured undar essen-
tially the same conditicns,

A5%.2 Lot Size. The 1ot pize is the number
of units of product in a lot, and may differ
irom the quantity designaled in the contract
or ordar as & lot for production, shipment,
ar other purposes.

AS8. LOT ACCEPTABILITY

Ab.) Acceptability Criterion. The accopt-
ability of a Iot oi material submitted for
inspection shall be determined by use of one
of the sampling plans associated witha spec-
ified valus of the AQL{s). This Standard
provides sampling plans based onknown and
unknown wvariability, In the lattar case
two alternative methods are provided, one

based on the estimate of lot standard darl-
&tion and the other on ihe average range oi
the sample. Theae are referred to as the
standard deviation method and the range

-method. Forths case of a single spocifica-

tion limit, the acceptabllity criterion is

given in two forms. These are idantified
as Form | and Form 2.

Ab.2 Choice. ¢f Sampling Plans. Sampling
plans and procedures are pronded in Sec-
tion B if wvariability is unknown and the
standard deviation method is used, in Sec-
tion C if variability is unknown and the range
method isused, and in Section D if variability
is known, Unless otherwise specified, un-
known variability, standard deviation method
sampling plans, and the acceptability cri-
terion df Form 2 ({or the single specification
limit case) shall be used,

A7. SAMPLE SELECTION

AT.1 Determination of Sample Size. The
sample size ir the oumber ol units of prod-
uct drawn from alot. Relative sample sizes
are designated by code letters, The n.mple
sisc code letter depends on the inspection
level and the lot size. There are five in-
spcctionlevels: I, [1, 11, IV, and V. Unless
otherwise specified inspoctionleval IV shall
be used, The sarnple size code letter appli-
cable to the specified inspection level and
forlots of given size shall be obtained from
Table A-2,

NOTICE~Special Reservation for
Critical Characteristics. lhe overnment
Tescrves the right to lnspect everyunit sub-
mitted by the supplier for critical charac-
terintice, and to reject the remainder of the
lot immediately after & defect is found. The
Government also rer=rves the right to sam-
ple fok critical defects every lot submitted
by the supplier and to reject any i~ U a
sample drawn therefrom is found to contain
one or more.critical defects.

A7.2 Drawing of Samples, A sample s one
or more units of product drawn f{rom a lot.
Units of the sample shall be selactad with-
out regard to their quality,

AB. ESTIMATION OF PROCESS AVERAGE
AND SEVERITY OF INSPECTION

Procedures for estimating the process
average snd criteria for tightened and re-
duced inspaction based on tha inspection
results of preceding lots are provided in
Part 11l of Sections B, C, and D,

Af. BPECIAL PRUCEDURE FOR APPLI-
CATION -.F MIXED VARIABLES-
ATTRIBUTES BAMPLING PLANS’

A9.1 Applicability. A mixed variables and
attributes sampling plan may be ussd under
eithor of the two [lollowing conditions:
{(NOTE: No Operating Characteristic Curved
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are provided for the mized wvariables-

attributes “sampling plans bherein and tha:
tbose in Table A-) are not applicatls.)

Condition A. Ample evidence exists
that the product submitted for inspection is
sslecisd by the supplier to mest the apeci-
fication limit(s) by a screening process
from a larger quantity of prodoct which ls
not being producad within the specification
Itmit(a).

Condition, B, Other conditions exist
that warrant the use of a varisbles-
attributes sampling plan.

A9.2 Definitions.

A%.2.1 Inspection by Attributss. Inspection
by attributes 1s inepection wharein the unit
of product is classified simply as defective
or nondefective with respect to a given re-
quirement or set of reguirements.

A9.2.2 Mixad Variables-Attributas Inspac-
tion. Mixcd variables-attributes inspection
is mspection of a sample by attributes, in
addition to inspection by variahles already
made of & previous sample, belore a de-
cision as to acc.ptabnhy or rejectability af
a 1ot can be made.

A9.3 Selection of Sampling Plans. The
mixed variables-attributes sampling plan
shall be selected in accordance with the
fallmwdne

== asagl

A%.3.]1 Select the variables aampling plan
in accordance with Section B, C, or D.

A9.3,2 Select the attributes sampling plan
from MIL-STD.105, paragraph 10, using a
single sampling plan and tightenod inspec-
tion. The same AQL wvalue(s) shall be used
for the attributes sampling plan as used for
the wariables plan of paragraph A9.3.1.

MIL-5TD-414
11 June 1057

(Additional sample itemes may be drawn, as
Becassary, to satisfy the requirements for
sample sise of the attributes sampling plan.
Count as adefective asch sample itemn falling
outside of specilication limit{s).)

A9.4 Determination of Mce%ﬂltr A lot
moeta the acceptability criterion one af
the following conditions is satiafied:

Condition A. The lot complics with
the apnrapriais variahlas acceptabllityeri-

e mpEps e esass Tess=EoST

terion of Section B, C, or D,

Condition B. The lot compliss with
the acceptabllity criterion of paragraph
11.1.2 of MIL-STD-105.

A9.4.1 M Condition A is not satiefied, pro-
ceed inaccordance with the attributes sam-
pling plan to meet Condition B.

satislied, the

t
ia o !_:111: criterion.

lot do _e!-._ maet th
A9.5 Severity of Inspection. The proce~
dures Tor severityol inapection referred to
in paragraph AB are not applicable for
mixed variables-attributas inspection.

NOTICE ~When Government drawings,
specifications, or other data are used for
any purpose other than in connection with a
definitely related Government procurement
operation, the United States Government
the rabv incurs no responsibility or any ob-
ligation whatsoevcr; and the fact that the
Government may have formulated, furnished,
or in any way supplied the said draywings,
specifications, or other data is not tu he
regarded by implication or otherwise as in
any manney licensing the holderor any other
person or corporltmn. or conveying any
rights or permission to manufacture, use,
or sell any patented invention that may in

any way be related thereto.
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TABLE A-1 TABLE A-2
AQL Convereion Tabis Sampit Sizse Coda Letters!
For specified AQL walucs | Use this AQL Inspection lLevals
falling within thess rangss wvalue Lot Sise - .
1 O miwvy
e S 1 0_0‘9 0.04
Jto [} B B B B C
0.050 t0o 0.069 0.065
9o 15 B B B B D
0.070t0 0.109 0.10
16 to 28 B B B € E |
0.11Cto 0,164 0.15
26 1o 40) B B B D F
0.165te0 0,279 0.25
4] 10 65 B B C E G
0.280 to  0.439 0.40
66 to 10D B B D F H
0.440 to 0.699 0.65 ]
111 te 180 B C E G 1
0.700 to  1.09 1.0 _
181 ta loo B D F M 2J
1.10 to 1,64 1.5
’ 301 to 500 € E G I K
1.65 to 2,79 2.5
501 to 860 D F H J L
2.80 to 4.39 4.0
801 two i.300 E G 1 K L
4,40 to 6.99 6.5
1,301 to 3,200 F H J L M
7.00 to 10.9 10.0
N 1,201 to 8,000 G 1 L M N
11.00 10 16.4 15.0 :
8,001t0o 22,000 H J M N ©
22,001 te 110,000 1 K N O P
110,001 to 550,000 1 K O P Q
550,001 and over I K P Q C

iSlrnple sitc code letters given in body of
table are applicable when the indicated in-
spection levels are to be used,
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TABLE A-3
Opsrating Characteristic Curves for Sampling Plans
of Sectiones B, C, and D

MIL-8TD=4
11 June 1057

A


http://www.abbottaerospace.com/technical-library

‘wajpsvdiuy eioms sy spesy A sysdery v maaw e wanb) g

{oaivmgay quessed 51 ) ELOTY QLLLIMENE 40 ALITVND WMLPl P ¢ Shy Smpens B e pmpst
. wb peveasan wis g g e payleas

o pepeiee e g iesed ay  senpe By

oy n T - efsssynsoisensradusareietganestosayradensnsareaangs S°J

U " e 0 K O} O Y Or %K X N B O H n ¢ » O

sremrphkprad, FYYYYT FYY
3
1 2 1. 515 4] - i1 1 1!
] B i bt 1
1 | HH Tl
o3h =4 : HEHEH }
T : o
:
0 > = A A :
o i 4 H 3
13 2! T T } i el 3 : HiTHE
+i + > t
H=Ha i d 5 th t B HHEHH
e ' 8 + » 90 MD. 11
Fe 7 ] : e » m
Hotet 1 +HH > T T 17 T |4 “
B . G 13 =iy "ﬂ: 1 :
* uv i - m» H ]y
et ps HiHE R hitditiin it ot
et H R D 1i4.0°0f] = ¥
FHY -t whd 1 H i m:x pa pur-4 - .f._ 4
H E : u 3
3. H T -
: LR i et SR t i :
. LH + % o
: :
[)
iyl
$ ity s aile t H t
HPHTH H A Giigist: 5 Y 1
i | R it L
: i
== : ettt o8
bard + 5 H
' ! $ Is : :
s H - -
3 ) m N L, ST : oa
L (2411 T ¢
43 s 4 v
= {TEH m B B H
- H 1
..m 3 r i hdd H HH m : H 1 ﬁh v
. I ] ' h . 1] I
H H f HEHRE 1: L Trias B H 18 ]! I
st gt iR ] Ingros HiHE !
Il J o o T ITH Iln » 1u .gn >4 ;4 “ T 3 IIW
H H ea 11544 T TH et .
! ¥
H it : t T FHHH i o
H ¥ HH He H 4 1 b4 =
H - = 33
[N ‘f 3 H = T
HH . 4 . Bt 1
H HF | s THH TR :
: 1L o+ Y - o gl it
¥ it 3o $ ERH L R H
: b + : H [~ ERUT
. 1 . - i it M 13 [ -
; R it .
- [ T 3 -4
HHEEE 1y . H

IMIL-STD~414

11 June 1957

[
4l

{ pepanke Luiweses  am Apguiae wsey pue pogse shuns @ parsq nued Gugdens ey e )
8

B3LLTT 3000 3ZIS FdNVS

QOHL13N NOILVIA3Q GUVQONVIS NO G3SVE SNVId ONMdNYS HO4 SIAHND JUSIHILOVHYHO ONLLYHIJO

c.¥v TWvl

ALY 39 01 OLLIAATD §107 40 LNENN

z

© et


http://www.abbottaerospace.com/technical-library

waitedie pass ) dpe) K myrpdeesy o seame wp seadiy) gy

-

-y
m . (naipongep quodond w1 | GO0 QRLLINENG 40 ALNVND WML PRI T bay St B P
M ymatmsrin vep it g o0 Egluee
-m . oo s ysy B pmaad oy B o By
l..-
l
H

oot o o o o 08 o o3 o -

i
hﬂa

1. [
H
1

8

8
CRLOOOY 38 OF GIIMID S107 40 ANEONDY

8

18

{ 1epnabe Gpyminy os Lomyias ey p pogee dhuss @ persy twyd Bugdens a3 e |
0

H3LL3N 300D 3ZIS IJINYS
OOHLIN NOLLYIAZG GYVONVLS NO G35SVE SHVId ONMJWVYS HOJ SIANMD OUSIHILIVIVHD DNUVHII0
€-v IwWu



http://www.abbottaerospace.com/technical-library

11 June 1937

MIL-STD-414

‘welisedey [vmsey mf Ty Ljeng wqeideeey am seaam we mankyy ey

{osmyey gusseed v} §LOT OLLLINGNG 40 ALITND TWMLAR PuSE § eng ape

i
0

‘8

:
$

GIAEIOY 30 01 GRS 8107 .20 ANEOWW

8

T s oy
p:

4

L

g

{ vepandbe ipyuscn o Lppeeins ll-i. s peyse shuss w persy syl bugdees sy S8 )

. a
HILLIT 3002 3ZUS IWRYS

GOHL3IN NOILVIA3Q QUVONYLIS NO 03SVE SNYIJ ONMAWYS HOJ SIAHND DILSIHILOVEVHO ONUVHIJO

£-v vl

-——— - -


http://www.abbottaerospace.com/technical-library

11 June 1057

MIL-STD-414

wepttedin) pussucae) Neas) Apend siqvpleory s ssine we sundi] epy

Cragagep pwaaed v ) G100 030IMENE 4O ALOVND WU PR B Shy SagERi B physn
W QRIS Shyn M P M piydeng
o 8y papwie oy Yasad By Bt By

os oe o o ob oy ot o ol oo

¥

e

B -]
-

1Y

-t

3

8
Q432%v 39 01 CLTMAD $107 40 INENWM

-----

H
:

H
H
IITL H -
11 T
H

T

2

i oo
{ puopainde  Msipeessr o Kjpqeima vasuy sun poyen shuns e pansy suad Bughens s pun) )
3
431131 3000 32IS AWNVS

OOHLIW NOLLYIAIQ QHVONVLS NO 035VE@ SNVId ONNJWYS HO4 SIAHND JILSIHILIVHVHD ONILVY3JO

£-v 3Ngvl



http://www.abbottaerospace.com/technical-library

11 June 1957

MIL-STD-414

usjitedun jsma ) tpsaey Ljang sjqsjdersy o venies we wanky sy

(dciisygop ywinind w ) g0y glLIMENS 40 snend N e ey Shpens g8 ltll
W Hmuiaries ye A pes W pegdenny
M Beaetss sy 8 pmrtd mu B e By

o3 o« L] 4 | [ $ L LI ] ] il [} ¢ d 9 ] » | 3 I | 0

QLY 3% 01 QLI 8107 40 LNRONDd

o
T T T T P T Ty TP Tr Ty rye—scae e erererte— ey ©
3 X ! IO B = S TR e s : 2t e
3 L L : i HHH
w {E =3 At e - _ - i R i H il B i
1 : i : L 8 rEEHEHH
i g w..!-r ﬁ" . L m
: , : i 3 {
t o3
3 i 7 o
Mmm.m. 7 1
R H b :  ov
i Hifteis: iR
1 i * R H 0s
1 =z it ¥ 3T H ﬁ oih
n My by ..... shuif :
Bl hiE 53 i os
w.. R :
[ I " = 1 -
= i b :_“ 3 3 o
iothis I i H t brfHiEH i
3 piiitd : :
h T _
- i i i 7 B HHHE
S E H M * ”+ 1 e ;nﬁ 8
i _
R e R : Hi: A ik

_ oo
&

{ iwpanksy Lpyewins s Liyquima .lu.... v oprysm sbus: W putey sueyd bundmes o) Taaivy |
1}

v 3
¥31131 3000 3718 Fwes

QOH132NW

"
T
1!

- ——

10


http://www.abbottaerospace.com/technical-library

MIL-8TD-414
11 June 1857

QOHI IN

‘earediiy Py ) spee) NipAY wivideey an wese w by e,
Eosgpomep pwmued | §LON QRLLINENS 40 ALV

WU puae By Supes @ el
e ymemasean Wy b B am iy deme
o vy pepiminn g b pnind my B e 0y

8

_ _ <. - ~ a a o = -
- of 13 | ] ] 3 1] 03 | }] " vi (] i L . | ] H o
g --HNJ:M.- + “I.-u- h. $ .
T B i
dv a e < —m "} T T 14
] i H it TEotiiEtth Hi
11 d %y o X ey - Sy E 1
.
T it i e
H
o1t = . i dii= H
bt 1] e '
ehl )it - ol | i
H -t 10 ’ . BUFNSS TRA N AR, AR A AP iR IR AN g P IR AU TR R PO LL
e : HiR
1 : - |HHHL : lon' ke qm
=H 3 e T | L iR
e Y
[3]] . BT iipe
s WL h b
H ..- mmw,.- - = : :
sy Y :
1 badd - - - 1 M
I3 1 11] . . H H
] hud o ¢ o -
ou a0 ) -,
e i b gk
HHREDUER T it
y HH . '
:
BRI ] i 53 T i i
- "l w1. > » 4 ro e
b |n_ .+mf. 4 |
waprer
T H 14
:
HHH
: :
3 i :
:
L :
:
il
: 3 H
T e ;
T i :
i R HHE
tIainssiing s
i
+
‘.

{ 1opanba Amygmcsr o Kgisima .._.l... pa prgew shuss v perey wumd —j sy aaavy )

' { Panujue) ) 3

YALLF 3000 3215 TWNVS

NOILYIA3GQ QHVONVLIS NO Q35VE SNVId ONMNVS ¥OJ SIAHND DN1SIHILOVHEVHO ONLVHILO

£V Juv

4

?

2
oI 7 0L W'm»ﬂmu
' 1


http://www.abbottaerospace.com/technical-library

MIL-STD-414

11 June 1957

‘weiidedsu) v sy apeany Ay Aoy s wens ue wink)y oy

{ Paposgn juiaoed o | 5100 QILLINGNG 4O ALFVNR UMD PAAY § Bny megues (8 Bipies
; S 2wnisesetn wigh igm pea we poplons

MO pepemles el 8 padad By B VA By

L] & o s L (1] i i o [ ] - ¢ L $ 4 £ ] U ]

R .Hum.‘.m"ﬂ. RS : :
¢ | u 1 It - 4
iR ATy i o
= 3 —4le - : +
CpEaEnian A ey an Be g R bl R 1 hid .
- = 1} T
- ¥ H :
- b
T :
p bd —r ] -
L R Rt i CRELE e 1E: Q
= B e s TR TS T =+ e i i - 4
H : T reriizeiers —~i . a1 k)
.._.HH- H ot - i ” =y i b s
= - He B I Hr _.u.u m w
u.u” : it i TR -
Pa ) Fos Hhkpss o o M .
H . E3 2 ot T3
== Lt B =T Lrye n
.-T.-l;_nh 1T HE Petthd T “w.l.u
o z : EPTL T s Heth
™ . r q 1 -
Tt i SRR,
o 0 .
L : > o d
- : AT eesraeies
SR H—rr i oo
E :: H LS K
- ol H =¥ (i {]
i) I et i
! it um.
s 1= " o ¥ 2 b g el -] B
e 3 ol m
. H — -
30 . : i ..umm B ¥ =2 : r .
: g st T H 1 : =L
} . + k. fass » e b e * +
Arrte bt I o0
= n hs :
0 4 -
H = . - - B 1 v o]
: = YT
- s : T s o8
i HEHRE
1
..... ]
H
TR T

(uapandy Gmqusans we Appgspas wmavy pus pigen sbuss wm prsey wunid dupdues ) taun) |

o
HILL3T 3000 3718 3WNYS
QOHL3W MOUWIAIQ QYVAHTIS HO I3SVE SHVId ONNJWVYS H03 S3AUND DILSINILIVHYHI ONIIVH3O

£-v 38w

- s T


http://www.abbottaerospace.com/technical-library

‘wegredvey pman m) seasy dppng sqagdoey e mams we sanbyy ey

| taippngey iwaed i ) £:07 QILLIAGNS 4O ALNYND TEPRU) P b g Gputd (0 pajbiges
A puasassie wiys ipe Ppes Gy pogdene
"N peprmiae njo) P pemasd By B By

4 o

MIL-8TD-414
11 June 1857

vt By [e®

[¥ 43¢ ==l

el

ity St tH

¢

8

£

H; .n.

L ivepuande Amyuerss 08 Agquima wmivy gwe gegen sbusi w petsy sumd Sugduns ) taamy)

. teehuieg ) 9
4311371 3002 3ZIS IIANYS

QOHIIN NOILVIAZO QUVONVAS NO 035vE mz,v...n ONNAAVYS B0 S3IAHND DILSIHIALIVHYHI ONLLYHILO
£-v 318Vl

QLYY P8 0L QLI €107 40 LNRIUDe

13



http://www.abbottaerospace.com/technical-library

MIL-ETD-414
11 June 1937

;Lr
H{ 4
i
= g
Fise
l"'"ﬁ
'Eh
’

{ Curvas o

o
o
X
[
[
b
i aigy et el
3 iy S i
= "h‘-‘-"l.‘. R P e LT EH
= it oby I o -.ﬂj" Yeirdide
5 'F'!:H:r. e ndde e
w . A T T E L
(=] % = Fo Shit CiH it W
o ] Ty o] Fe SEEIT T =32 0
e FEn Al ey e
1 ¥ C o) GRS Rl T e T it
e > e e B
< 3 PR e
oy % AP TR o _?‘:"‘:.1 r T ey
» EE ..,..".‘.'.;}ﬂ;.l‘l.l s =3 e RIS —
g -i ! ey :E‘ltl_’ .
L] by
a. -
W H
g © ]
m :*_-_' ]
| )
£ u i
-
. Ll -
€« o o ]
© 8 1 % TR
3 3 L 1 B eaSe e
< 8 M . EECHEC e G e e B R e e
2 & e Hoss S e e ey cree e e el e RSt
- i ' Sty e 2RUES e oy y —
ey - e e T e ST T e
g e L e B e L A b e it
S F = 3 =He
o -
€
z i
: -
O £
Q H
[
2}
T
(Y]
[
2
-
- of
[
(]
z
F
e

ORLAEOOY B0 0L OLZNO S107 40 ANIONIS

14

{ I percent dobuslive )

i

Moter Figurss em surves arw Asaploble Quality Lovels .l nereel inspectiion,

QUAUTY OF SusMITTED LOTS

The wives of " pereont of oty crpoctnd o be
e s s Bl aml b s e B

L AL -" TTEN NSV W WY
wieated of rendes frem ¢ narwdl dintribwiion,


http://www.abbottaerospace.com/technical-library

‘woijsediin puame ) s Kggend sqe ey wm seeme wanlyy ey
[ saijrapeg puesnd v ) §L07 QILLINANE 40 ALNYND Ay pass 8 sy Spes @ Hpee
“n twasmesen wyn ke pgis s plydane
o % polaedsr sy o ymend my B reaes gy

MIL-8TD-414
11 June 1957

T

4 5y TTRH

T

-y
| 3
b b
=TIt

‘s
~IT

=1
a3

. 1 : HHEE ..ﬂw = i T
i 1 = : : :
HH il HiHE R i il it
d . I ¥ 18 "“ .m
..._" : H 1 r4_u- R T — - “
i3t Gimlaig sl i Bt
B iy : i H Hid
i w T kb e 3 R s HIhREEI
o1 il %.ﬂ ' e _n..ln_m .m—mr.m : h.n 21 _—... mu 1l .— r:.m.m
1 I J'm 1 : 3 h- Iy u-.l_- “H qH: H .” it
B e
r ! TR il : L
i 1H 3 o i ¥ anﬁ .__ —". I H i I
il e
il 1121 R I | R T R R in TR
HhE wirkhtitiste i s : ; !
un. teti] umww ﬂu : _m—"m. Mu.— Hr“mwn_ﬂo_ : 1 .m _r m 1 } ___-r N .

n.....on,_..r Lmppyvaets a3 Lpuquns weauy pve poype shuss we porng mumd sunduer e By )

{ ponuiiuoy ) H
H31137 3002 3ZIS IdNVS

QOHL3IW NOLIVIAZG QUVANVLS NO 03SVE SNVId ONIdWVS ¥OJ SIAUND JILSIYILIVHVHI ONILVHILO

£-v Jmavl


http://www.abbottaerospace.com/technical-library

11 June 1957

MIL-STD-414

enpieding (pusew mp sy KSAD syeideosy wm e w ssanbyy ey

[ smyrynp yazsed y) ) S107 QlLLINENS JO ALNVNAD ‘WU PRI § SLy SupI) B peSae
W e AR W -‘ M Pyl
' oy o pHIelns sy 0 pesad gy B Tenpe by

r
L;;.,fm_._.:r__ AT i iRl +_
e e el U )
i L Pl
.:.mmq ﬂ@.m* ik ikl h VI e
h.mrw T ._““..T _%_"_ H I 1 R ! :

LB i wmu i IR i _.

3

=

P53
o

i
12
H
=EHIT

by AT
1.3t

H3L13T 3000 3ZIS FINVS

GOH13W NOILVIAIQ GHVANVIS NO JISVE SNVId ONITdNVS HOJ4 S3AUND JILSIHILOVHVHO ONUVYE3J0
£-v Imv

- - ——

QLIEIOY T8 01 TIBGT 8107 40 INFNM


http://www.abbottaerospace.com/technical-library

MIL-8TD-414
11 June 1937

‘weiavivy paayv m) sea) Leny nsdory sa e wm sl ey

(e perad o )

$107 JiLLMENE {0 aLnenp

"Lty puae b by $epuhi (B piidipn
W Yuiassaeerm wihn dme Py W puydeus
N Pepear e o pnaad By 0 B ay)

- 130
b ot

= Lrefre

. iR

L

3!

T I

»

.
M

-
]
4
'

H
»

—

—x

.
] .

*
H QHt

. %_

L
i

QLA™ D8 OL TLIMOG $107 40 ANIINIe

a i
_ 1 A
= .r-ﬂ T Tl =
b= € gl ! IH] > 1f =
¥ wlﬂ._.m IR | H i t “
h HiHH
....__.I,mr.ﬁhm_ "jm_.: vy ) .
‘: rrﬁmmu. |5 .M ..m"—. ._ |
GRS L g : ; i
111! ! S,T. | h:n) 1
B e i il
TE _.J IETHE i 1 BT T ke
adip] Lt ] : \
{1 :__.: .‘m._ { i: ] ! 1Rk .
il r_* it ._:_A_mh m._ “ LA T R s Ntk b
) i N4 I i 1 HINART:
)] .J;ﬁ.m.m mzm R ! i HINIRRY
diinlinEn: RIS IR RN iR L IHIH R AL : _
{ pwepanbe Lmjuernn o Aygeaea umouy -l.-..t-.. s @ peing ol bujdare aey "aum |
( penuguoy )
31131 3002 3215 IINVS
QOHLIN

NOILVIAIO0 GHVYONVLIS NO G35V SNVId ONITdWVS 804 SIAUND DILSINILOVHVHO ONILVYILO

£-v 3evi


http://www.abbottaerospace.com/technical-library

11 June 1837

MIL-8TD-414

| (]

‘weistiu) peass mj esasy Ljipng sunjdonay am merd W sunllyy ey

{ saiisopop jueased Wi ) £107 0314MBNE 30 LNVND WYAHND PRy § Sy Sngels g pesigm
: MR Heran iy Wy Ap P 0 iyl
N poisedas ba) o pesad By B same ay

n . n ’, £1
s s -l 1
“ $ .ui 1 ey ._ tit R K Y
il i 4l m““m.w. g ﬁl_. A
allitii Ak il RN K ki [ TH ] il
e T | By ) rpmafagidind i LG HIN -ﬂ. i
Y iRlH: A _mE._ ? e
! ..,:. ; .w. n 1! h, !
w# Rt %f itianiaiN ik i
M 2! ﬂw “n‘“ TH ‘.._.‘ HH m # H
% ek M -.—.u T
.im_.ﬁ :._ :4_,; i
I TR Y h | T..._“ ‘.H.f _“r U.. HEEH THIB] il
R e i
1) o efRH I i
i i ..m*_”. qlﬁ i it Hi
i uhiARHITEE R s RGN i
rﬁ_ it , | izt
il e e
A T el
} -m—ﬂm It ._-m { J” il u.. 1
A i A tHh HEE
H I, ! wm,_. iRy u i biiie 38
H = SR - L
i ?WJI ” x”.. L {H i i ﬂ.. evad H 1 '
Rl ..ﬁm HE HEh Lm : ot “

{ tvepragnta Lppueta s Ljggeiaes wsuy pon pogen tbues prag vl Qupglsns ) Seansy )
r
¥31131 3000 3215 3NYS

QOH1I3W NULLVIA30 QUHVONVLS NO G3SV8 SNYId DNNJWVS HOJ SIANND DLSIHILOVHVHO ONLLVH3EHO
£€-v Iev-


http://www.abbottaerospace.com/technical-library

‘warissdiy) e s} aas) uBaY siqsydeovy am sesat wo seanyy ey

. [ Miveyop voed v ) GI0N QLLLIMANG 2O AUTMO WD PR § my B @ 6 e
S Heentarttn Wn s PRas WA payions

o oy privedae sy 0 pasad ny ot By

MIL-B8TD-414
11 Jume 19677

2

x

]

" L1] " | ] ]
__ 1. 1
LTI G i T IR HH i
i . t
_: ; | t } i : ‘_.
il t ; 1
# i i 1 H
4 .'= (1 HaHT eaias]]
1] .r-u
*| . i ~; v 4
-.. [§ ' m ! Ul H :
_.E _ _E“ TR : 4 m‘
m__ : n ; g
1] K] __: 7 ; 3Tl Hii ) .m Rl R
: iRl I SEHH A e T :
i 4 Lm \
_ B : ] ..r AT R
Bliatglalnd lm.i.__m.r e
by _ sl Sy it
.mi o1 m-. M: i1 m__lm ﬁm—w.m ! rm n“nw:wm.a_g..m f 4ﬂ I -1 {
TG T R B B ETET R R 3 R
it e KR s e :
i B N T RE L HBEE=HE: R AT RN SR L G o

{ Jwpanhy pieenss 28 Lyygeims wmsvy sum poyism shuss W perny Susd bundemy ) Saasmy |
{penuiuoy y ¢
H31131 3007 32i1S IWNVS



http://www.abbottaerospace.com/technical-library

“eayisitu e my ospasy Gpng ey s muam i wranki) ey

(fupapp juesond v ) €107 QILLINGNS 4O ALOTND WAL PR b sy Bapuls B poiag

o NeneArire stym Ay PEes oM b ydemm

i MY pelaeler 1) g pasad Wy B enpe iy

MIL~-BTD-414

11 June 1957

A . [ 1]
4 .. 1TTee H ”
-.- 3 i1 I Mo »._. —- 1 o M.—..
DETE ; i ! !
edifishake [ A I :
G! il
t 3 TN iy
4 M_Ln. .....__ r....:".vm._. ! ._“_.
HTIN i
i m.,u n“wmw_.u,#..w iidin
HiE ™ - % 1Y
HiL HIY i e
BB RR
B AR RIS s T
_ .ﬁdﬂ 'vl—iﬂ -m‘m "l-l “ ﬁ'“-m
it Al G e
| S K LI G| HBIFI8
P A R s
L
« BEH = HIAEY
il i ...mwgmﬂ ik n;.hm
i N HihaR gt _<.u,_m
- e
e
i _m%»m.# :
'HE W“ faes
il Hil
T—”..a.- Mm ﬂ..._ H T .R_
R W A
R e ..:._ airlabfilir:
5 ik Hiz)

{ (uoppanbe Lpyuests  0us Djuqeimea usouy pes peyee ahuss v panag sund bujdest ay ssum) |}
b |
¥31137 3000 3218 IWNVS

QOHL13N NOLIVIA3Q CHVONVAS NO 03SVE SNVId ONINJIWVS HOJ S3ANND JILSINILIVHVHD ONLVH3dO

£-v e

AMASEIV 34 04 GAATMXD 100 20 ANDONM

-


http://www.abbottaerospace.com/technical-library

TABLE A-3

SAMPLE SIZE CODE LETTER

K ( Conttnued }

{ Corvar for sumpling plent based an tangs methed wnd bnown varhsbitly we  snantidly wotvatend |

MIL-STD-414
11 June 1957

e
x -
QUALITY OF SUBMITIED LOTS {In pertent dehuetive }
Mater Figures on gorwes are Msesptabis Qualily Levsts far marmal Inapaction

=
3 £ S5 - H iy
: Tl : ! .
431 e i L B IS R Py
o3 3 er g~ Ten
:E’ LR =11 g—"—-ﬂ-“ ; el
e )
o1 15 Hoims T ] Lt £ ErLET
Vo ira 3 gl s o s s —yme T shraTEIEVITNES]
H . = ot Fﬂ : 3
- - —— —44 » ~- S p M
= ¢ n g T "
3 = 'u'f" 1
: 1
- - = s 7
=4 .
. r £, L
E
rertad i ?
alyes H £ 1
] e -
et | ¥ X s b
Y E L T L = =
k- . n . LT [X o)
—k o] s nie = . Ly
T = s zo3ed —t T :' -
yag L s oesy = .
1 TEoTL E:."
Bt t e A
3
3 et
i ey T :
3
E a1
L
e 5 :
- [} 1
T
-4 SR S
£ e
= 375
; s,
3 - - -
4 i, ?
iryf 1 2ar] EXE
R
e O =
F — Tore .7

T wiess of the poreant of loly sopueind s be
el ov Wi mlp vhen msswmnls we
winied o mning s o sruel Bistnesiion,


http://www.abbottaerospace.com/technical-library

i =y
5
23
=
.
o
17
¥
£
sam
H
4
e
fost

e ardE (SR ) el Lipag wyspieary s s e eanliy) agey

{ompmes wsivd &) §,01 0ILLIMGNS JO ALTVND VRIS P § iy Seps 8 e e
i W ymasmesas s dne Pgts am o e
o 6 Peiandan e o ymasd ay B el N

n
-
L
y
.
-
L]
-
an
-«
w
»
]

r.

]
-t
11
p
1
by
&“
* 1)
H
H
:
pos
*
H
-

11 June 1957

MIL-S8TD~414

I
. pogy —: 1 ¥
- 1 ]
A [ I.
+ 1 T T
: 3 HHE : _
sipedye
Rl R R i | i : 0
43+ H b
¢4 # " e . . ‘
H THEE HELH TR
f H H R Tt 1
: L 1 : , -
.. . - H - H
H - 4 1 » b m : by “U..A . .
{ : s jeakiite a o 3
pRiensh) g = : ;
b b s ; TPt it BT it -
i wr ~H } ’ srayld
; = JH RS oS _ [+
phiERH: sal s R N R L vt 4 8
it H H H - ’ H T
: s I ar : .T
! % ) I 11 H ¢ m ”
™ oo THE T : : fresiil 4
a4 ftit g e s §115a2 ] E H ol ]
3 L e 133 . whmu m 1 + HYH i 1,
et b ! HHERERE H = ~18
. {4349 T 1 i {=} ¢t . LR IF + — -
) y« b "y Wl ) - 1 yrinbaed o 144 . 3 LA .—
i feevi ] ¥ A J
H u-.mm H H e - 4 | l “
] ; 1 hiiiHigh: e il ; " ‘
phpre b T : 3 13
=i T relavh f 4 i = I # s L LR
SHEL i i At aphrk ih A it
As i r 4 : _.. . . - . ... B
| [ H 1 1 H Hir I L
B .wﬂ > L4, ] m s B phrsnd
e @ 3 - ™ %&u g
3 ] B

{ vepvaynin :.1:5-- s Kquis emtuy gue pogen sbues W pecng tunid bupdees ) teum) )
1
H3113% 3000 3215 FTUWNVS

QOKLiIN NOUVIAIQ QUVANVLE KO Q3SV8 SNVId ONNAWVS Y04 SIAUND JILSIHILIVHVYHI ONUWMNEIO
€y Iwv

L o

e


http://www.abbottaerospace.com/technical-library

s

Twhiredi (Baaie m) i) Liend avidany e sees we wandy gy
{omjongap jueisd w) )  §10T QILLIMENS 30 ALITRND

MIL-STD-414
11 June 1937

QRLLIOY PR 0L OILYRIME S10N 40 LNEOWRd

i
n [l 1 )
»
Y iityintanslae
A4 5 i1t
Tl th, T o] el
i 1
N4
 » 14 .
R ; H ErEsgis
: L Hitie £
a3t i el f
Rigrily 1
il H
- 11r 13 ¥ 1 ¥
it i T HH HEH
i HT
H i
I
o [ s
: iy it HH
L F H
! i Ing iy
SRR Y B
: e i i i
H+HH H :
L LICT T
HE{H #f 1 ; s }
H .L n H ..ﬁ..m 21 sezid - : m a
1 H s B HHE ' .
H = hus . 11
: Tt m t i
1Bt et : I
HTHE H I} T : 7
- I - T - :
Il - -
i i L HORHH, : il : : {
¥ i L et E % i

( dmeponnbe dmpieeses 000 Lugguina wouy g pagaw ohuss W peisy sund bujeeee a5y tam) )
{ panuiueg y

H31L37 3002 3ZIS I WINVS
QOHL3N NOUWVIAIQ CHYANVLS NO Q3SVE SNYld ONIdWYS HO3 S3ABND JLLSIHILIVEYHI ONLIYY3HO

€-v Fevl


http://www.abbottaerospace.com/technical-library

MIL-STD-414
11 June 1957

“wnardiug wwasy ) eeas) Kiisng sgsidsisy i seny e vesnbyy epey

S107 QaL1ImENE JO ALTWND WAL e 8 SNy Bepend i PN
, o9 gy mamaen viys Ly pyes W prplens
oy 0y Pajoedan ey )0 pedaod my )8 s ey

( vaygragep qusied vy |

» n ____n 1] 1 Lm.t_ n___ v Kk L1} - :.... ;.4«- .m_
e L Ot b e Il
! i A Sl e 2 Y _"ﬁ_,“.a
_mmw.. il wh mmm_wmm& %wﬁw@%ﬂgmmh _ﬂ.wvﬁ_rﬁ ﬁ,” FEERI: w.”.
1 I1kns ileh O B a gl ! j
] = [} Y T 13 .
e
BlEH: dtl| LR R e BRI e QUi G T3]
.FF T H 1] 3 .M..t J.-ImA | pr -v. o TTh X F m
if _n,ﬁw 3 i Ml e
pahll4ll s En R Rt gy i
Ly I U IR R IR BRI RO LR EH LIk
il B LR ] : :
e e i _,".,m.ﬁm i M )
b .ma T %E Esllibifu Rl ei l
i : st : it !
ith ] : R T e AR E L (i “uﬂ“.T.“;. { ,nlql ! ._._..
! T T H R T HHTE dEigjisininla BT R IR
Jihe I A ,_:f_.fwm. liis { {EhH p H
il g e R e s e
VTR 5] H g 1H H CHRT s [ TR AT
HIURE .E.:. ._.MJ,_.:_.._”.-._..:. THTHD BT B T HETHTH HHEH .m—. 4 T HisTHE 1), ikl
23rik g HHEH I T e B HUHFRAN A EH B H et bR i
1 3 J.ﬁm : .m ﬁum.ﬂ_ ‘m._,TI,nrh w,m i U&.@.ww_ w_., ir :@M .u i %m.. M Lm-
. T 10 . H ol - h 1
. i ..L_..“. [l ﬁ : H g 3 HiHRU ik A IR il dex): NARH
M Lbh_ﬁ. #TH_EPFF.“[. ”rr_mu....r ! m H :_m,muj‘ [terfl .Whhﬁh ‘_an;w_. Erh oy mﬁw; ] 1 ..:.“.:-.m X
s ,F MG Bkt it fHREEHT ng.E_ L il
1 iy U H: At |1ty el =] i Lk L :
wru?:#w i g __.ﬁ: it _,L. 5 [hitks il i iR f:m =hittih 3 -

( tuapanhe Lnyuacs o Ajpqeias uaouy eue peyes shuns e petry tund bugdues ey 1y )
13
._

. R

C3A4T30V B8 Q1 OMLIMXD SI0T 4O LNEONI


http://www.abbottaerospace.com/technical-library

MIL-STD-414
11 June 1857

v
ad

‘weplavdey (1emy sep opeaa) dppeng aygvideaay o seme sl ey

{ vupengep pusand v §

§107 Qi LImBNS 20 ALNYND

MYRUIY P v ovy e

wn pmasmetiy wiys ipn pges
Moy et Gy g0 pernd p oo oy

fe s oyl

{ tsapmnbe  Amyjuensa

431130 3007 37I1S 3IFWIWVS

£-¥ 38V

I : : 1 : —_..J
Hictdibly e R e
“ : rx._ : Au fh i B .H:.. Md
ki T e it
HH e e B | . ' it
] W H G R G, 1 u-w ;.rm. :.H”_;: g .,”_ - k 1
ik i b B i B
ﬁx—-h . m - -—M.! %
—., r T o I T
it i Sty i ]
! m‘ 7 ] LR L | Il h
* H_Em ! -v n— _..1 & s 7] .m 1 -
il it b (1B it _
il e e
T Juizian; ? :
ﬂ i il
! H1 ! i : i
i mﬁ L _
: il Qb R B U R U : : Wit
il i nbie Rk ot ! ; “
L H e - 3 ..,—. H . 1 d
.m i Tids n t FHH 1 e _ m.m :_mM
..uwuu .._ mﬂm“ it u& ‘_ h.—. ﬂu
: H : : 1 ] 1 |
Ll
T tH il ;
3 TH ST [ o ol

v djpqerms uasuy pus pogme sluss e pateq tued fugdees sy
C(penujuon ) W

QOHL3IN NOLLVIAZQ QHVONVLIS NO Q3SV8 SNVId ONNDKYS HO4 SIABND DJILSIHILOVHYHI ONILVHELO

IOV PA 01 QLG S107 SO ANV



http://www.abbottaerospace.com/technical-library

“usjavdun Lt e TR TTTT 3 _—.:-ro 9030y o s we -i..- L]
i oMinien (widied ) 5407 QALUIKGENG IO ALAYAD AL pua b S Bepuns 8 p0sseem

| 84 Hysmdsnitte wins Ave Pyns wub poydesss
M pepuan yhy 0 pmaad ey b maEn )

.mw.rw: - i T
1-0 h
I L] o) o T
: .:.._.r _ B i .llr“u..aﬂm._.ﬂ._.u Y . 1-H d..luu-ﬁ. h
[t bl y s | I..Il [repp e ame pv ) - qrac
__;.M gt T o hitds _H"L ...m.x.
gl R e
ol Pt | vy = T -t $
r . =] Lowsany 1 n |} a ..Mm.-”-lu : h-—..
¥ Load L Aol o
b Ly ...m._. L.L.n T _LJ ' "..-.ﬂ

P

-

oA

HlE

e et T
;e ] ! ; _ R

Dt
T

i 1wpande Gppwasis 0w dpqeias weduy p posu sbuss w peiny cund bubent o) 1) )
N
H31137 3009 3215 3 WINVS

QOHL3N zo.+<_>uo GYVONVLIS NO 03SVE SNVId ONINEWYS HOJ S3AHND JLLSIHIALIVYYHD DNILVYHILO

MIL-8TD-414
11 June 1853

-V 3evl

LAYV 30 0L QLIMNO S10Y 4O INIIWDG


http://www.abbottaerospace.com/technical-library

‘worjsedia nassw m) apas) ApEe sntidemy aa s e seanbyy ey

.I—tlrt_- pasy | imy Sajens JB Pl
sn seembissiin vy A pges e peydens

{onippuyep gwerond w ) 5400 OILLINBNAS 40 ALIVAD

MIL-8STD-414
11 June 1057

. 0g oy pejiiis nuy o pmaad oy b By
* ~
]
. ' YRR | L S N
iR e : i s
L LI, H T Loy d » 1] Jn : Q31 3 3 '
i Li it gl . : :
: & i BB TR TR I s
. ' 134! 4 H _L i ! % b + H m :
: 3 nm : 1 AR i ¥
5 i ﬁ w His t ! : it
i ; 13 = : i R
~HOH 1B T H ' ¥
» 1) 1.4 _,Hm
i ,—. b Il 1
A h" L L
-—ﬂ- -% 1 .
. T m afs -...m h n
: HHH )
i L] s -
! el i amibi : LN
¥ ++ ' T . T . T v
H 4 - " H H i 1] 1
T s rii HHEEA 1 LY t _m
i : 5 {Hfi Hin oy Ui ; e
m i T Ak i !
H Y tanihad 1
H s - ...m. . uo ..T t H: : 1} i H
: fEiHini .@ = 1l d aum !
hat —vm + { - 1 .N Lt .—.“- . .m..% .m‘ L H
1 e : : T ] L : ;
H L % m RS : ..
HHER; : Al iR pnditang i u
-f I' - + - H
¥ r.m.” A L.-._L * t ﬂ m_
1 ryal & - b4 HH [ by 1 43 T. T .
i ] EHA TR I L O SR G ST i L.
g : : : 3 Rk iclilg i Hih: E
} il 1 4 _.J ...A.. LR RRLE H w_ LR
i Hle i) i) T
H : piiiantd i meaiin o L P

{ POOUUE) ) N

431131 3Q07 3ZIS 3IWJANVS

{ iwjrarde Apyssrs 34 Kiiqeia umeuy puo prysw sbuss W petsy sumd bugdeer sgp vean) )

""TOOHL3W NOILYIA3Q OHVONVLS NO Q3SVE SNV1d ONMJAVS BO4 SIAHND DILSIHILIVUVHD ONLLVHILO

f-v Imv

G114399V 38 01 QLMD £107 4O 1NN

g


http://www.abbottaerospace.com/technical-library

MIL-STD-414
11 June 1057

wepiaediu) pean mp speary Lierg sasideosy sm masme we eanbiy ey

UMD pus § g SRS B peome
B matmisen mys e PP R papiume
N Padadar sy b uasad g B TeNER By

( souprager vwsased ) ) §107 GILLINGNE 4O ALVND

i vl i | 4 » LX) i L4 1] [ 4]
SR e iRk
; T |
i e i i
: il m% i :m..
TR R e ol H .
“ L R ARG e
s wm:r;._ ARl 3 SR
i i
. jEERrT g e RS R
t...r...mmﬁ 1L 1 ' _n__J o
] ueh [l rwat dltER I
2! I ¢ ..H T b X !
jl B |- B e BRI ot
f IR PHA ] 7 .._.“_‘ Tl LR
i TEETH ) i
LH®E Hafiuly s .ﬂut it
i patcalf Tl Sl .
; : it
difili Ak S EeEe
1 : ! 4 w.._nn it 3 dHEH .
it i D s bty
: E R ] ) Ll i ! THHIE =
m_. .“m ] ﬂ:._ _ﬁuﬁw : ..ﬁ u.“ LF.Mn THHE .TE_T. i Hrihh .m_LF
i :H.. eligis I ,m sty e 0 HE b R R

{ 1esjeanbe

fmyvesss s Kjpqeins wmuy pus poyae shuss pesoy unid bunpbuen sop 10asm) )

0

H31137 3002 3215 INIWVS

QOHL3W NOIVIAIQ GHVONVLIS KO Q3SVE SNYIJ ONMJWYS ¥O4 SIAHND QUSIHILIVHVHD ONILVHILO

€-v 3Vl



http://www.abbottaerospace.com/technical-library

MIL-8TD-414
11 June 1957

‘wepjasduin (v =) tpasy Apueel) wvihavy LA mese e aandiy syey

Qosregey qvedaed wy ) §10Y QILLIMSNS 40 MOTVND

WM PARE ¢ sty Sepell | PojINd
AR eutmsesn wiyn ipe pges 4 et
"y ey 15 o el By P GepR Sy

w4 i
i tLif: E j
ik i H; {
T e
B
S s
il ﬁ_ {Laltde i -._. ]
1} 5 5 .n & =2 ﬂ“
fy v 1] Wl..lw i
i i
il ¥ .
» rﬁ - ln
: Ak b {
B .m-—w.w—-mm “_wm__ — __
i
i ;..s_mwﬁ i Il
= .M-”.“m, YR
1 ._.mv _.n.
e
: HESUHE
dase:ing 3 :_ m .
i h—.—, H —_m‘-;- (13

( ivepsanbe  Amyueses o kjyaviiea wmauy b Py vives v petey tuayd boduws Jup ey )
{poouyusy )

H31137 3002 3ZIS 3WNWYS
GOHLIW NOWVIA3Q QUVONVLIS NO Q3SVE SNVd ONIdWYS 404 S3AMND O11SIH3LIVHVHDY ONLIVHIHO

€-¥v Javl

St G 6 dull S o f—

a9 0L JLRaT 1N

40 LMEN


http://www.abbottaerospace.com/technical-library

‘weipaedtuy passn sy s AEnl s deivy s seund W soinlicy ajen

L *aipogep (vi3ind W ) 100 Q3L1IMBNS 40 ALNYAO WHMLND Puat | By B 8 pe ey
M ueasntisn wiys Aue pgtn ais oy demn

oy papaetas ey g el ey B teapa By

"o " fl ¥i .ﬂ ¥ r
i T
x.mu el fLHTS Tl 31 : !
T I bl RS R ,
afinhiling it W_
. ! BB m R RO, Uq_.... i ;ﬁ
e R i R i
ik ﬁm:__.?“ “m : 5t ﬁ_w L _ AU mm
I A HH . T i 7
Uy e ZWWM@E: i EEEiE _“M_" i b A e
: PR i BT B pE I g o .._.m h b : 1
H i T T,w WH s T:ZHZ._,““". f ...”
_._r. : Herdtn e R Mg
[ T or b i e k1K
: R m,
e T A
. : P R T &m_m i
.:__ M. St nhRints
i jilp Lt i
st i L A el T
it . ¢ i3
1 1 “J m.u‘._”. 2 rmw 5? n_.m..hb q
..T.n Lt HER L SR T T
" BRIAIHL 3. i
AR T e
ur% jit __n. u.wz_._ i e

TULEIIY M 0L OMIELD S107 40 LNEDNM

MIL-ETD-414

11 June 1857

{ ssapmamba Lmypuncns v £yuqeiia wmauy pus peyyew shuns w parag

d
H31137 3009 32S I WWVS

il bujbere soamy

GOH13W NOWLVIAZO ONVONVIS NO 03SVE SNVd ONITAINYS BO4 S3AEND D1LSIYILIVEVHD ONLLVY3d40

£-v 3av


http://www.abbottaerospace.com/technical-library

MIL-STD-414

11 June 1857

eI Budee M) 1) Kpeng sigeplaivy s s ue ssanbig agey
(ompompep qus2and w1 ] g1071 0LLIABAS 40 ALNYND WAL Peate ¥ say magVRs S phybagn

wt Bismeectn vews Kjus pues am phyleesy
g o pojsader 18y 4 pasd B 0 Geage By

.. ; ) o
E e
i R I T rﬂ um H ..mh.""._._:“ HHTH:
A R
H = B ! ! a2 e
BT AR e S iE B el HER| ~
HH {1k .mm RHH :nm it i “
BiHEHL ! P GT R i 3
R T el it 2 H .. : : m
H T . : H: [ i
: . e THITINTEIT ity HH ey . i 1 3 -
2T v HE R ¥ piplitht i HHA 1 , ! ]
HEAEER g bt il
: T 345 1 | TR A R :
BT uh Thi 5 e LG =
T et |} H R H eesguckiieh i i AT : #——l— _ 1
AT T | R R T O FHETTH ) ,_.1.m.. LG e 3 2 3
: T R e
Bl ; LRI S "
s om H L ! .._# ‘] ﬂ : 1= Tllmn-_. .u ”u M + .
H : . A e Lm r.u 3 t E RN L“ : m
5 ﬁnﬁ” = + -u._. rs ..w.ﬂ.?..h nu i ..w-ﬁlw. u._‘—._u.ﬂ. ...mﬂnul.x”wh..: o H - 1
i - - “ M - - . - -- ln -
H 1 pd I n .h ] BiIELR 1
enmmsbl ik s i i s e R e
i R : TRTHET LT R 7
3 b e bt T HE dilpitd 2 il il et
I . 1 [] o - I P )
s R R T P
LS - - HHIHHHE TIF ey H H
-r ﬁ. n T it 1 .ﬁ.? B ; D .r- Y 1 =} ¥ HiR ——
HitHH T 1 et e Hy = K et
SuEESEEE: G e e B U ; L

{ivepanby Gmpmers 04 Kpguima wmeuy pos pogen siuns w pemq eyl bugdess a) temy )
( ponujvey ) d

H31137 300D 3ZIS FWNVS
QOHL3W NOLLVIA3Q GHVONVIS NO Q3SVE SNVTd ONIWYS 803 SIANND OILSINILOVHVHO ONLLVH3HO
€-v 3avL

31


http://www.abbottaerospace.com/technical-library

MIL-5TD-41-
11 June 1957

Sl st afingd
L B
[4] el P
© T
I : =
: S0
Iz
= I-L: r?é?ﬁ".‘f
z e
= I:-—-}i,y
= T Bt ch
S .H:-' - »1':-1
> — L, 3 ' H
w e ep it e ree
S ; SAJECEE gt S e
o 3 5‘.‘-??‘ IRIpEE I
;‘l é ik ‘J.;_l 'fa' .._‘i—%r
[ 3 p ey S ey FA‘F. =]
4 >
2 3
“ :E i
s K ¥
3 . PlEmSE
[ s -H-;‘H
w = ﬁ" it
7 -y Toy
<t o 2 4 Jhatl
i i 2]
@ e ¥ HEHT
- 1
g (] E T’ T
(2] -, -, - .o f . R
. 3 w - 2yt ftam= g
« O Qg 3 B
6 LT
[ L) o L P
u‘ =z © 2 Hie
a4 w H 1
E' o :f - b4 .
- ZF - b
g s = ¢ =
uJ L.
] 5 } Pt :
S gi - E‘.Eﬂ; T 3t s | e TN T T e ] 1‘-""'—& .
“ g R e e T ZiEra T s SH T Tl
- Y : n “;i r '41531 313 : o o _I;"j BT ] -ﬁ._;_ .=
N ST o I s s for ity
> R i b S S e ] R
é 2 e S T ST e o2 SERTEVE Y pe el o e Ky -
S - ;;_Lﬂﬁf : P E R o B AT
o § PR R il
9 H .vur"’w:;‘."lT‘“ It - - = Ill
5 . H -
= k]
5 -
e 3
< S
T
L ¢
X
[&2
L]
4
P
-
§ -
[=]

LIV 3% 01 OLLIAC) 8107 40 ANIIWDY

32

{ In parconl dutoctive )

QUAUTY OF SURMITTED LOTS

whin asttwrsnmty oy

by
o

wlld
tnaden

of Ma perenrt of Yoty crpactesd by be

e
o

W

Nete: Flgures ow swrven are Accoptebls Qualily Lavela fer normsl nspactien

— e v o — s


http://www.abbottaerospace.com/technical-library

MIL~-STD-414
11 June 1957

‘wopabdtu puatu ) spsa) dEn meejisy am mame v tunbyy ey
| saipesjor pueraed vl | €107 OILLINGNE 40 AANYND WYMLID PR Sy SpEs B pujaepe

e Ssebsaerm wins A PR 0 pagleem

v s peiseden i) o pnead my B e By

" B ™ _n ' n " 1 [
> —olnﬁq e !{.ﬁ%_-__rﬂ.ux “: ...-n}ﬂJl«tnl.HJﬂFF.: a-h—-m.”..- Hrfmm.-n|||.r.. -: -PNn - .
. 1 ) 4 e povqhdad
ST e e e e e
S h R B T .u_”mmn%_._ N s R (S N R e
: LTt 1R it i SRRt s .
AT et Coi b XCE A e U B U P 1 Ty HHErITE e S
fEl e e e Bt e N e
TEIHAT, .y L.l Y ks — > H : ] ooql-petid
Effe I m s B R AR Y RS S R EAER T
sFin Juglk 4 HH [t 2 nhHt HE B REH - TH H Lt 36 et
e e Do e e e R e
RN E S RHE ol BIRL S o PR R T [ R L L R R A TN R TRt
+dh Felds! e bk AR ISR 1t HHITE 3
T |GG A ik L i HA: L..wfr i ;_L
1R i i DT SE A i puisidli L ﬁﬁ Btk
i ot el o | 1 TL h _w- x| AN 1 1
4k L-—ﬂ. 1N .-.” 2 .1-..“4.;"““"& .w.«w ¥ m- jwuu..w.nm“_._..ﬁw._.. ..Mm‘mm : o ..14".» L...L 1> gl
l. H - iEa H ﬁﬂ:ﬁﬂ SRR .hm m“ﬂ.i.ﬁ- M.w _.ﬁ..ﬁ
-.hm.:mu.&. ' 4 '11pba (H 5 47 T e R R TH 5 15 ¥ sHH ;
gl .T‘._L = i i 1& LAEHRUE iR : f
it olx Lyoea 1514 ST THT= HY e Hh 4 [THTH
J_n. |OR A ,.Mﬁ..mimwnm”m“ ..Jﬁ.,_m.aﬂﬁ T H R R TR
v 4 T HRHTH n.ﬂ;..«w..F —im&.a m o HoH RS : T ..m.
HH i 114 K _um.. 4 H{ ! : ifHy h
k m— ery . H mx .._ S & .L 3 &T ”.._.. [ ﬁ A . 1 H ' !
.w”m% it “mﬂ; L ﬁLW&#%mmﬂ : I A el R ERE TR L w. )
i R HijE T R il
! E.q A _.wrm.iﬁimm Atk ] kit ulifeie sl LI i
SHH i e ] 4 Il HH 2 sentplnlnusdl H "
" ﬁ. [3 "' —_ﬁ Lu hf m umm rl "l ﬁ niu -u | H u IWIM “l ﬁx" rﬁl IJ . “ i 111 “ " B“n
._m_ Rt R %J mﬂwﬁ.wuu_mf it ! t it ._.nz L if :.t_._. i3y i ﬁm
pram o o A ¥ os bF b sa by 1 B 23 H 3 4 ur- : ¢ sevntiagy : ..l_ -
H I R 21t v e Hitt siried Ht B
i e e
niHal IRt At Bt ,nmu[ it Rl ihilE £
.—._ ..T-—. _._ :.wm .:nm -ﬂm ] 3 &h__.m : HE xn thise &-MU.—-M.-M- ﬂu ! u w t 138 e dva be

. ! e,

{ impanbe 4pguine o Ajyigeims wesvy pvw pegsw obuts w0 pecsy wad buphens Je) Seamv) )

( penunuo) ) B
¥3LLT) 3002 3215 IWYS

L= s H

GOH13IN NOILVIAIQ GUVONVIS NO 03SY8 SNVId ONNJWYS Y04 .mu>¢:o NISIHILOVHYHD ONLLVHIJI0

-1
“;
2
P

c .
L 3

-GLLLDOY W 01 ORAOG SA00 SO ANTOWM



http://www.abbottaerospace.com/technical-library

SECTION B
VARIABILITY UNENOWN-—~STANDARD DEVIATION METHOD

- Part 1

SINGLE SPECIFICATION LIMIT

81, SAMPLING PLAN FOR EINGLE
SPECIFICATION LIMIT

This part of the Standard describes the
procedures for use with plans for a single
specification limit when variability of the
lot with respect to the quality characteris~
tic is unknown and the standard deviation
method is used. The acceptability criterion
is given in iwo equivalent formas. These are
identified as Form | and Form-2.

Bl.) Use of Sampling Plans. To deter-
mine whether the lot meets the accept-
ability criterion with respect to a particu-
lar quality characteristic and AQL wvalue,
the applicable sarnpling plan shall be used
in accordance with the provisions of Sec-
tion A, General Description of Sampling
Plans,and thoac in this partof the Standard.

Bl.2 DrawingofSamples. All samples ahall
bedrawninaccordance with paragraph A7.2.

Bl.3 Determination of Sample Size Code
Letter. The sample size code letter shall
be selected from Table A-2 in accordance
with paragraph AT.}.

B2. SELECTING THE SAMPLING PLAN
WHEN FORM 1 IS USED

B2.1 Master Sampling Tables. The master
sampling tables Jor plans based on varia-
bility unknown for a single specification

using the standard deviation

Tiommid pacbe men

method are Tables B-1 and B-2. Table B-1
is» used for normal and tightened inspection
and Table B-2 for reduced inspection.

B2.2 Obtaining the Sampling Pilan. The
sampling planconsista of a sample size and
an associated acceptability constant.! The
sampling plan is obtained irom Master
Table B-1 or B-2.

B2.2.1 Ssmple Sizse. The sample sise = 18
shown in the master tahls correspunding to

-each sumple sige code ietter,

B2.2.2 Acceptability Constant. The accupt~
abjlity constant k, corresponding to the sam-
ple size mentioned in paragraph B2.2.1, is
indicated in the column of the master table
corresponding to the applicable AQL value.
Table B-1 is entered [rom the top for nor-
ral inspection and from the bottom for
tightened inspection. Sarnpling plans for re-
duced inspection are provided in Table B-2.

B3. LOT-BY-LOT ACCEPTABILITY PRO;
CEDURES WHEN FORM 1 1S USED*

B3.] Acceptability Criterion. The degree
of conformance af a quality characteristic
with respect to a single specification limit
shall be judged by the quantity (U-X)/a or
X-1)/s.

B1.2 Caomputation. The following quantity
shall be computed: (U-X)/s or {X-L}/»s,de-
pending on whether the apecification limit is
an upper or iower limit, where

U is the upper specification limit,
L is the lower specification limit,

X ia the sample mean, and
s is the estimate of lot standard deviation.

B3.3 Acceptability Criterion. Compare the
qmﬂtylu-iﬁa or {(X-L}/s withihe acceopt-
ability constant k. If (U-X}/s or (X-L)/a is
equal to or greater than k, the lot meets the
acceptability criterion; if (U-X)/a or (R-L)/a
is ices than k or negative, then the lot does
not meet the acceptability criterion.

B4. BSUMMARY FOR OPERATION OF
%g%gnmc PLAN WHEN FORM 2 ©

The foliowing =+=ps summarise the pro-
cedurss te &« rollowed:

(1) Determine the sample sizecode let-
ter from Table A-2 by using the lot ‘eize and

inspection level.

15ee Appendix B for definitions of sll symbals used in the sampling plans based on variability

unknown -standard deviation method.

280¢ Example B-1 for a complete example of this procedure.
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(2) Obtain plan {rom Master Table B-)
or B-Z by selecting the sample size n and
the acceptability constant k.

(3) S¢lect at random the sample of n
units [rom the lot; inspect and record the
measurement of the quality characteristic
for each unit of the sample,

(4} Compute the sample mean X and
estimate of lot standard deviation s, and
a2ls0 cornpute the guantity (U-X)/s for an
upper specification limit U or the quantity
&-L)In for a lower specification limit L.

[5) M the guantity (U-X)/e or (X-L}/»
is equal to or greater than k, the lot meets
the acceptability criterion: if (U-X)/s or
{(X-L)/s is less than k or nagative, then the
lof does not meet the acceptability criterion.

B5. SELECTING THE SAMPLING PLAN
WHEN FORM 2 IS USED

B5.1 Master Sampling Tables. The master
samphing tables for plansbasedon variabil-
ity unknown f{or a single specification limit
when using the standard deviation method
are Tables B-3 and B-4 of Part II, Table
B-3 is used {or normal andtightened inspec-
tion and Table B-4.for reduced-ingpection.

B5.2 Oblaining the Sampling Pian. The
sampling planconsistsol & sample size and
an associated maximum allowable percent
dejective, The sampling plan is obtained
from Master Table B-3 or B-4.

BS5.2.1 Sample Size. The sample size n is
shown in the master table corresponding to
cach sample size code letter,

B5.2.2 Maximum Allowable Percent Defec-
tive. The maximum allowable percent de-
Teciive M for sample estimates correspond-
ing to the sample gsize mentioned in
paragraph BS.2.1 isindicated in the column
of the master table corresponding to the
applicable AQL value, Table B~3 is entered
from the top for normal inspection and from
the bottom [or taightened inspection. Sam-
r-l_idng pPlans for reduced inspection are pro-
Videad 1 Table B-4.

BS. LOT-BY-LOT Aces
CEDURES WHEN FORME ok Yponol

B6.1 Accepiability Criterion. The degree
of conformance of a qualily characteristic
with respect to & single apecification limit
shall be judged by the percent of noncon-
formung product outside the upper or lower

specification limit. The percentage of non-
couniorming productis estimaled by entering
Table B-5 with the gquality index and the
sample size,

-Bb6.2 Computation of Quality Index. The
quality index Qg = (U-X)7a |Eﬁ[5ecompmed

if the specitication limit is an upper limit
U, or Q; = (X-L)/a if it is & lower limit L.
The quantities, X and s, are the sample
v ey mowad oom L - = — a2

mean and estimate of lot standard Gaviaiion,
respectively,

B6.3 Estimate of Percent Defective in Lot.
The quality of a lot shall be expressed by
Py. the estimated percent defective in the
lot above the upper specification limit, or
by pi1,.the estimated percent defective below
the lower apecificationlimit. The estimated
percent defective py or pp is obtained by
entering Table B-5 with Qy or Qp and the
appropriate sample size. -

B6.4 Acceptability Criterion. Compare the
estimated lot percent defective pyor pj with
the maximum allowable percentdefective M,
If py or pp, is equal to or less than M, the
lot meets the acceptability criterion; if PU
or py is greater than M or if Gy or Q, is
negative, then the lot does not meet the
acceptability criterion.

B7. SUMMARY FOR OPERATION OF

SAMPLING PLAN WHEN FORM 2 IS
USED

The following steps summarize the pro-
cedures to be [ollowed:

(1} Determinethe sample size code let-
ter from Table A-2 by using the lot size and
the inspection level.

(Z) Obtain plan {from Master Tahle B-3
or B-4 by selecting the sample size n and
the maximum allowable percent defective M,

(3) Select at random the sampie of n
units {rom the jot: inspect and record the
measurement of the quality characteristic
on each unit of the sample.

(4) Compute the sample mean X and the
estimate of 1ot standard deviation s,

{5) Compute the quality index Qg =
{U-R)/s if an upper specification limit Ui
*pecified, or Gy = (X-L}/s if 8 iower spec.
ification lirmit-L. in specified,

{6} Determinc the estimated 1ot percent
defective py or p; {rom Table B-5.

3See Example B-2 far & caomplete example of \his procedure.
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{"Il If the estimnated lot percentdefective isgreatertan M orifQuorQjp_iv negatiye,

Py ©Ff PL is equal to or less than the maxi- then the lot does not meet the acceptability
mum -allowable percent defective M, the Jot criterion.

meets the acceplability criterion; ifpyorp|

EXAMFPLE B-1
Example of Calculations
Single Specification Limit—Form |

Variability Unknown - Standard Deviation Method

oo F: A . YHhO
BpLLilITu ap L\ F-

Exampie The maximum iemperature of operaiion for a ceriaindeviceis
A lot of 40 items is submitted for inspection. lnspection Level 1V, normal inspec-
tion, with AQL = 1% is to be used. From Tables A-2 and B-1 it is see : that a
sample of size 5 is required. Suppose the measurements obtained are as follows:
197, 188", 184°,205°, and 201 ": and compliance with the acceptability criterion is

to be determined.

Line Information Necded Value Obtained Explanation

1 Sample Size: n 5

2 Sum of Measurements: IX 975

3 Sum of Squared Measurements: =x? 190,415

4 Correction Factor (CF): {xx)%/n 190,125 (975)215

5 Corrected Sum of Squares (55): I.ngF Jlo 190,435 - 190,125
[ Yariance {V}: 85/{n-1) ’ 77.5 3lo/4

7 Estimate of Lot Standard Deviation a: WV 8.8] NT7.5

8 Sample Mean X: IX/n 195 975/5%

9 Specilfication Limit (Upper): U - 209
7] The quantity: (U-X)/s 1.59 (209 - 195}/8.81
It Acceptability Constant: k 1.53 See Table B-1
¥4 Acceptability Criterion: Compare (U-X)/o with k 1.59> 1.53 See Para.Bl.3

The lot meets the acceptability criterion, since (U-X)/s is greater than k.

NOTE: If a mingle lower specification limit L is given, then compute the quantity (X-L}/e in
line 10 and compare it with k; the 1ot meets the acceptability criterion, if (R-L}/s is

equal to or greater than k.
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EXAMPLE B-2
Example of Calculations
Single Specification Limit=Form 2

Variability UnJnown - Standard Deviation Mcthod

Example The maximum temperature of operation foracertaindeviceis speciflicd as 209°F.
A Jor of 40 itemns is submitted for inapection. Inspection Level IV, normal inspec-
tion, with AQL = [I'% is to be used. From Tables A-2 and B-] it is scen that a
sample of size 5 is required. Suppose the measurements obtained are as {ollows:
197*, 1BB*, 184",205%, and 201°*; and compliance with the acceptability criterion is
to be determined, ’ .

Line Information Needed Value Obtained Explanation
1 Sample Size: n 5
2 Sum of Measurements: 1 X 975
3 Sum of Squared Measurements: Ix? 190,435
4 Correction Factor (CF}: (IX)%/n 190,125 (975)%15
5 Corrected Sum of Squares {S5): ZXECF 310 190,435 - 190,125
& ... Vagiange (V): S5/(n-1) 77.% 310/4
7 Estimate of Lot Standard Devialion s: &V 8.81 Na il
B Sample Mean X: IX/n 195 975/5
9 Specification Limit (Upper): U 209
10 Quality Index: Qg = (U-X)/s ’ . 1.59 (209-195)/8.81
11l Est. of Lot Percent Def.: Py *2.19% See Table B-5
iz Max. Allowabie Percent Dei.: M . 3.32% See Table B-3
13 Acceptability Criterion: Compare py with M 2.19% < 3.32% See Para. B6.4

The lot meets the acceptability criterion, since py; iv less than M.

NOTE: I a single lower specification limit L. is given, then compute the quality index Ql.- r
{(X-L)/s inline }0and obtainthe estimate of lot percent defective py . Compare pg, with
M; the lot meets the acceptability criterion, if Py is equal to or k:-o than M.

s

B At I
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TABLE B-1 . Standard Deviation Method

Master Table For Normal and Tightened Lnspection for Plans Based on Variability Unknown
[Siogle Specification Limit—Form 1)

Acceptable Quality Levels {normal inspection)
Sample size | Sample o4 1065 1 .10 | .15 | .25 | 40 | .45 | 1.00 [ 1.50 | 2.50 | 4.00 | 6.50 | 10.00 | 15.00
k k k k k k k k k k k k k k
B ) | i i 1 1 111 wlwrizloossl ges)  sesl a4
Cc 4 ‘_I F L l * 1,45 | 1.34 | 117 |1.01 .Bl4 617 393
-
D ] ) 1.65] 1.53 ] 1.40 { ).2¢ l.p" 874 A151 455
E 7 l i * Z.;O I.'SB 1.75| 1.62 | 1.50 | 1.3} l.ll.'l .955 L7585 536
F 10 ;.24 2.11 | k98 | 1.84f 172 ] 1.58 | L.41 |)1.2) 1.03 8208 .411
G 15 2.64 [ 2.5) |2.42 [2.32 |2.20 [2.06 | 0.9t 1.79 | 1.68 | 1.47 |1.30 1.09 861 .b64
H 20 2.69 | 2.58 |2.47 (2,36 |Z2.24 |2.10 ] 1.96] 1.82 | 1.69 | 1.51 [1.3) 1.12 9L7] .69
I 25 2.72 | 2.61 [2.50 |2.40 |3.26 |2.14 | 1.98] 1.85 | 1.72 | 1.53 |V.38 1.14 936 .Ti2
J 30 2,713 | 2,61 |2.5) |2.41 [2.28 |2.05| 2.00| 1.86 11.73 | 1.55 [1.3% 1.1% 946 .72y
4 15 2777 2.85 12.54 12,45 ;2.3) ;2187 2,03 1.8 (1 1.76 ] 1.57 jti.3% 1.i8 .69 745
L 40 2.77 | 2.66 |2.55 |2.44 |23 | 2.18 | 2,03 1.89 | 176 1 1.58 [|1.19 1.18 971 .T46
M 50 2.83 | 2,71 |2.60 |2.50 |2.35 |2.22 | 2.08] 1.93 | 1.80 | 1.61 |l.42 1.21 1.00 114
N 15 2.90 | 2.77 |2.66 |2.55 |2.41 |2.27 | 2.12] 1.98 | 1.84 | 1.65 |1.46 1.24 1.0) .804
o) 100 2.92 | 2.80 }2.69 |2.58 |2.4) |2.29 | 2.14] 2,00 | 1.86 | 1.67 |1.48 i.26 1.05 819
P 150 2.96 | 2.4 |2.73 {2.60 |2.47 |2.33 | 2108)] 2.03 | 1.89 {1.70 |15 | 1.29 1.07 .B41
Q 200 2.97 1 2,85 |2.7) t2.62 |2.47 [2.3) 2.18| 2.04 [ 1.89 { 1.70 |1.51 1.29 1.07 .045
065 | .10 A5 .25 .40 .65 1,00 1.50 | 2.50 | 4.00 |56.50 10.00 15.00
Acceptable Quality Levels (tightened inspection)

All AQL values are in percent defectiva.

Use [irst sampling plan below arrow, that is, both sample size an well as k value. When sample size equals or exceeds lot
size, every item in the lot must be inspected.

L8481 aung |t

PIY-CQLS-TIN
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TABLE D-2

"Standard Deviation Method

Master Table for Reduced lnspection for Plans Based on Varfability Unknown

{Single Specification Limit—~Form 1}

LSBT amp 11
PIY-CLLS-TIN

- "~ Acceplable Qualily Levels
e hetney | S¥Ple [Tou [ 068 [ 0 | .15 | .25 | .40 T 65 [ 100 [rs0 [ 2.50 | 400 | 6.50 | 10.00
k k k k k k k kK | k k k X
B ) 112 | 958 | .1es | .ses | 34t
C 3 I__l I I l L 112 | o958 | L7685 | .se6 | .34l
D 3 taz | .958 | .768 | .ses | .341
E ) | I I | | .12 958 | .76% 566 | 341
F 4 ¥ | 145 L34 ] 117 | Lot 814 | 617 | 393
G 5 I I I-»—‘ i 1.65 | 1.s3 | 1.40 | 1.24 | 1.07 874 | 675 | 488
H 7 v 200 1 1,88 t.75 ) 162 1.50 f 133 {1i.a% 955 | .755 | .53b
1 10 l;_l 224 20 L 19s | vae | 17z e | e [123 |10 828 | .61
3 10 224 ] 2ar | 198 ) tae | 172} s | e |12y | 103 828 | .41
v v .
X 15 2.53 | 2.42 | 232 ) 2.20f 2.06 | 191 | 1.79| 1.65 | 1.47 {130 | 109 886 | .664
L 20 2.58 0 2.47 236 | 224 | 2,10 | t96 ] 182 169 | st [y | 1az 917 1 898
M 20 2.59 | 247 [ 236 | z24 | 200 | 196 | 182 169 | 151 | L33 | 1.2 917 | L4958
N 25 2.61 | 2.5 | 2.40 | 2.26 | 204§ 1.98 | 185 1.72 | t.53 {135 | 1.4 936 | 712
o 30 260 2,51 | 241 | 228 | 2.45| 200 | 1.86] LT3 | 1.ss | 1ae | 108 946 | 723
P 50 21 2.60 | 2.50 | 235 | 2.22| 208 | 193 1.80 | 1,61 [1.42 [r.2t oo | 174
Q 75 277 | 2.66 | 2.55 | 2.40 | 2.27 | 2.2 [ 198 1.84 | 1.65 [1.46 | 1.24 |03 | .sc4

All AQL values are in percent defective. : )
lUl! flret dampling plan below arrow, that is, both sample sice as well ae k value. When sample nite equals or exceeds lot

ey use foome do Sho B o iiios b foaooial
*eiss, gvery item in the lot must be {papected.
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Part I

DOUBLE SPECIFICATION LIMIT

Bé. SAMPLING PLAN FOR DOUBLE
SPECIFICATION LIMIT ’

This part of the Standard describes the
procedures for use with plans for a double
specification limit when variability of the
lot with respect to the quality characteristic
is unknown and the standard deviation method
is used,

B8.1 Use of Sampling Plans. To determine
whether the Jlot meets the acceptability crxi-
terion with respect to a particular quality
characteristic and AQL value{s) the appli-
cable sampling plan shall be used inaccord-
ance with the provisions of Section A, Gen-
eral Description of Sampling Plans, and
those in this part of the Standard.

B9. SELECTING THE SAMPILING PLAN

A sampling plan for each AQL value
shall'be gelected from Table B-3 or B-4 as
folluws:

BY9.1 Deterrmination of Sample Size Code
iLetter., The sample sire code ieller shali
be sclected frorm Table A-2 in accordance
with paragraph A7T.1.

B9.2 Master Sampling Tables. The master
sampling tables {or plans based onvariabil-
ity unknown for a double specification limit
when using the standard deviation method
are Tables B-3 and B-4. Table B-3 is used
for normal and tightened iospection and
Table B-4 for reduced inspection.

B%.3 Obtaioing Sampling Plan. A sampliag
plan consists of a sample size and the as-
so¢ialed maximum allowable percent defec-
tive{s). The sampling plan to be applied in
ingpection shall be obtained from Master
Table B-3 or B-4.

B9.3.1 Sample Size. The sample size n is
shown in the master tables correspoading
to cach sample size code letter.

BY%.3.2 Maximum Aliowabje Percent Defec.
tive. The maximum allowable percent
defective for sample estimates of percent
defective for the lower, upper, or both spec-
ification limits combined, corresponding to
the sample size mentioned in paragraph
B9.3.1, is shown in the column of the mas-
ter table corresponding te the applicakble
AQL value(s). If different AQL'S are as-
signed to each specification limit,designate

41

the maximum aliowable percent defective by
Mi, for the lower limit, and by My; for the
upper limit. 1f one AQL is assigned to both
limits combined, designate the maximum
allowable percent defectiveby M, TableB-3
is entered from the top for normal inspec~
tion and from the bottom for tightened in-
spection. Sampling plans for reduced in-
spection are provided in Table B-4.

B10. DRAWING OF SAMPLES

Samples shall be selected in accord-
ance with paragraph A7.2.

Bll. LOT-BY-LOT ACCEPTABILITY
PROCEDURES -

Bll.l Acceptability Criterion. The degree
of conformance of a quality characteristic
with respect to a double specification limit
shall be judgedby the percent ol nonconform-
ing product. The percentage of nonconform-
ing product is estimated by entering Table
B-5 with the quality index and the sample
mize.

Bl1.2 Computationof Quality Indices. The
ality indices Qqg = (U-X)/s and Q, -

u
?X—LH: ahal! be computed, where

U is the upper specification limit,

L is the lower specification limit,
X is the sample mean, and
» is the estimate of lot standard deviation.

Bll.3 Percent Defective in the Lot, The
quality of a lot shall be expreased in terms
of the lot percent defective., Its estimate
will be designated by pj ., py. or p. The
estimate pg; indicates conformance with
respect 1o the upper specification limit, p
with respect tothe lower specification limit,
and p {for both specification limits com-~
bined. The eatimates p; and py; shall be
determined by entering Table B-5, respec-
tively with Q] and Qy and the samplc sise.
The estimate p shall be determined by adding
the corresponding estimated percent defec-
tives py and py found in the tabie.

Bl12. ACCEPTABILITY CRITERION AND
SUMMARY FOR OPERATION OF

SAMPLING PLANS

Bl2.1 One AQL valuc for both Upper and
Lower Specilication Limit Combined.
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Bl2. L.} Accepabili:z Criterion.* Compare
the estimated lot percent delective p = py +
pPL with the maximum allowable percent
defective M. 1{ p is equal to or less than M,
the lo: meets the acceptability criterion; if
p is greater than Mor if either Qg or Qp or
both are negative ,then the lot doel not mect
the acceptability criterion.

Bi12.1.2 Summaryfor Operation of Sampling
Plan. In cases where a single AQL value 13
extabhlished far the upper and lower nneg;!;-
cation limit combined for » single quahty
characteristic, the following steps summa-

rize the procedures to be used:

{1) Determinec the sample pizec code
letter from Table A-2 by using the lot size
and the inapection level.

{2) Select plan from Master Table
B-3 or B-4. Oblain the sample size n and
the maximum allowable percent defective M.

{3} Select at random the sample of
n units [rom the lot; inspect and racord the
measurement of the quality characteristic
on each unit of the sample.

{4) Compute the sample mean X
and eatimate of lot standasd deviation s.

{5) Compute the quality indices
= {U-X)/s and Q1. = (X-L)/s.

6) Determine the estimated lot
£
2

- = e e o oo Toabela

eciive P = PU * FL ATOIT j &0iT

(7) 1 the esatimated lot percent de-
fective p is equal to or less than the maxi-
mum allowable percent defective M, the lot
meets the accepirability criterion: if p is
greater than M or if either Qu or Q3 eor
both are negative,then the lot does not meet
the acceptability criterion,

Bl2.2 Different AQL Values for Upper and
Lower Specilication Limilt.

Bl2.2.1 Acceptability Criteril.s Compare
the estimated lot percent defectives py, and
PU with the corresponding maximum allow-
able percent defectivea M) and My; also
compare p ¥ p) + py with the hr.er of My
and My. U pp is equal to or less than My,
py in equal to or less than My, and p is
equal to or less than the larger of M3 and

Myj.the iot meets the acceptability criteria;
otherwise,the lot does not meet the accept-
ability criteria. U either Qi or Qg or both
are negative, then the lot does not tmeet the
acceptabflity criteria.

.Bl12.2.2 Summary for OperationofSamplin
Plan. In cases \vﬂere a Eﬂ!erent m!:v’aue

1s established for the upper and lower spec-
ification limit {for a single quality character~-
istic, the following steps summarize the
procedures to be used:

(1) Determine the aample sizecode
letter from Table A-2 by using the lot size
and inspection level.

'{2) Select the sampling plan from
Master Table B-3 or B-4. Obtain the sample
size n and the maximum allowable percent
defectivea My and M| ,correspondingtothe
AQL values for the upper and lower lpel:i-
lication limits, Tespectively,

{3} Sclect at random the sample of
n units from the lot; inspect and record the
measurement of the quality characteristic
on each unit in the sample,

{4) Compute the sample mean X
and estimate a lot standard deviation ».

{5) Compute the quality indices
Quy = (U-X)/e and O = (X-L}/s.

{6) Determine the estimated lot
percent defactives py and pi, correspond-
ing tothe percent defectives above the upper
and below the lower specification limite.
Alasodetermine the combined percent defec-~

tive p = py + pL.-
{7) 11 all threeof the following con-

ditions:

{a) pyy is equal to or less than
My, i

(b) py is équal to or less than
ML'

{¢c) p is £qual to orlessthanthe
larger of M), and My,

are satinfied,thelot meets the acceptability
criteria; otherwise thelot doete not meet the
acceptability criteria, If either Q1 or Qg
or both are negative, then the lot does not
meet the acceptiability criteria.

4S5ee Exarnple B-3 for a complete example of this procedure.
5Seec Example B-4 for a complete example of this procedure.
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EXAMPLE B-3
Example of Calculations
Double Specification Limit

Variability Unknown - Standard Deviation Method

MIL-STD-414
il June 1957

Onr AQL. Value for both Upper and Lower Specification Limit Combined

The minimum temperature of operation for a certain davice s specifiedas 180* F,
The maximum temporature ie 209° F. A lot of 40 itermna is submitted for inspection.

Inspection Level IV, normal inspection, with AQL = 1% is to be ussd, From Tables
A-2 and B-3 it is seen that & sample of size 5 is regquired. Suppose the measure-
ments obtained are as follows: 197°,188°, 184°, 205°, and 201*; and compliance

with the acceptability criterion is to be determined.

Line Information Needed Value Obtained

1 Sample Size: n 5

2 Sum of Measurements: IX 915

} Sum of Squared Measurementas: !Xz 190 435

4 Correction Factor {CF): (IX)%/n 190,125

5 Corrected Sum of Sguares {S5): IXEC}' 310

6 Variance (V): 55/{n-1} : 71.5

7 Estimate of Lot Standard Deviation ¢: . NV 8.8)

8 Sample Mean X: IX/n . 195

9 Upper Specification limit: U 209
10 Lower Specification Limit: L 180
11 Quality Index: Qg = (U-X)}/» 1.59
!2 Quality Index: Qg = (R-L)/s 1.70
13 Est. of Lot Percent Def. above U: py, 2.19%
i4 Est. of Lot Percent Def, helow L: p; 6%
{5 Total E»t. Percent Def, in Lot: p = Py + Py, 2.85%
16 Max. Allowable Percent Def.: M 3.32%
17 Acceptability Criterion: Compare p = py; * 2.85% < 3.32%

PL with M

Eﬂhmti.cm

(975)%/5
190,435-190,125
3lo0/4

7.5
97575

(209-1951/8.81
{195-180)/8.81

.Sea Table B-5

See Table B-5
2.19% + .66%
See Table B-3

Sece Para.
B12.1.2 (7}

The lot meets the acceptability criterion, since p = Pyt PL is less than M,

43
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EXAMPLE B-4
Exampls of Calculations

Double Specification Limit

Varisbility Uniknown - Standard Deviation Method

Different AQL Values for Upper and Lower Specification Limits

Example The minimum temparature of operation for a certain device is speciliedas 180" F.
The maximumtemperature is 209° F. A Jot of 40 iterns is yubmitted for inspection.
Inspection Level 1V, normal inspection, with AQL = 1% for the upper and AQL =
2.5% for the lower specification lirnit is to be used, From Tables A-2 and B-J it
is seen that a sample of sice 5 is required. Suppose the measurements obtained

are as follows: 197", 1BB°, }
ability criieria is io be deter

Line Information Needed

1 Sample Sige:

n

2 Sum of Measurements: I X

3 Sum of Squared Measurements: r.xz

4 Correction Factor (CF}): OIX)ZIn

Corrected Sum of Squares {SS): txicr

Variance {(V):

S5/(n-1)

Estimate of Lot Standard Deviation s:

Upper Specification Limit: U

5
&
7
8 Sample Mean X: IX/n
9
4]

Lower Speccification Limit: L

11 Quality Index: Qg = (U-X)/»

12 Quality Index: @ = (X-L)/s

13  Est. of Lot Percent Defl. above U: py

14 East, of Lot Percent Del. below L: pp

-
-~

[
-]

Max. Allowabie P

b

Y R A D |
A/CLs DTIOW by

with My

NV

5 Total Est. Percent Def. in Lot: p = pyy + py
16 Max. Allowable Percent Def. above U: My

[ V]

"L

Accepiability Criteria: {(a) Compare py

(b) Compare py,

with ML
{c) Compare p
with ML

Value Obtained

S
975
190,435
190,125
310
77.5
8.81
195
209
'180'
1.59
1.70
2.19%
66%
2.85%
3.32%
2.80%
Z.19% < 3.32%
L66% < 9.BO%
2.85% < 9.80%

B4°, 205%, and 201°; and compliance with the accept-
-
ARRALAANG RSy

Explanation

1975)%/5
190 ,435-190,125
310/4
JTT5
975/5

{209-195)/8.81
(195-180)/8.81
See Table B-5
Sce Table B-5

2.19% + .6t%
S5eec Table B-3

See Para.
B12.2.2(7)¥a)
Sce Para.
B1Z2.2.2(7)bj ~
Sce Para.
Blz.2.2{")c)

The lot meets the acceptability criteria, since 18(a), (b), and {c) are satiafied; i.e,, py <
My. pp < Mg and p c My,
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Part 11

ESTDAATION OF PROCESS AVERAGE AND CRITERIA FOR
REDUCED AND TIGHTENED INSPECTION

Bl fgI'EIMATION OF PROCESS AVER-

The average percent defective, based
upon a group of lots submitted for original
inspection, is called the process average.
Original inspection is the first inspection of
a particular quantity of product submitted
for acceptability as distinguished from the
inspection of product which has been resub-
mitted after prior rejection. The process
average gshall be estimated from the results
of inspectionof samplesdrawn from a spec-
ified number of preceding lots for the pur-
pose of determining severity of inspectian
duringthe coursc of a contractinaccordance
with paragraph Bi4.3. Any lot shall be in-
cluded only once in estimating the process
average. The astimate of the procese aver~
age is designated by Py when computed with
respect to an upper specification limit, by
P, when computed with respect to a lower
specification limit, and by P when computed

with reansct oo 2 datihlie anacificatine 1imair
WAlD respRdl IT & Qounie spolLllcaltion aimil.

Bl).] Abnonrmal Resulta. The results of
inspection of product manufactured under
conditions not typical of usual production
shall be excluded from the estimated pro-
cewns average,

Bl3,2 Computation of the Estimated Pro-
ccos Average. The estimated process aver-
age is the arithmetic meanof the sstimated
lot percent defecctives computed from the
sampling inspection results of the preceding

ten (10) lots or as may be otherwise desig-
nated. In order to estimate the lot percent
defective, the quality indices Qg and/orQg,
shall be computed for each lot. These are:
Qu = (U-X)/s and Q) = (X-L})/». (Sce para-
graph Bll.2.) .

Bl13.2,1 Single Specification !..i.!l:l!'..6 The
estimatad d percent delactive shall be de-
termined from Table B~5 for the plans based
on the standard deviation method, The qual-
ity indexQyy shall be used for the cass of an
upper specification limit or Qp_ for the case
of a lower spacification limit, Table B-5 is
chtered with Qy or Qj, and the sample nizd,

and the corresponding cotimated lot percent
dafactive pyy or py, respectively, is read
from the table. The estimated process av-
erage Pyy is the arithmetic mean of the indi-
vidual estimated lot percent defectives py's.
Similarly, the estimated procese average
Py, is the arithmetic mean of the individual
sstimated lot percent dafectives p; ‘s.

Bl13.2.2 Double Specification Limit, The
estimated lot percent defective ahall be de-

termined from Table B-5 for the plansbased

on the standard de viation method. The qual-
ity indices Qyy and O shall be computed.
Table B-5is entered separately with Qp and
Qj; and the sample size, and the corréspond-
ing pyy and pp are read from the table. The
estimated lot percent defective is p = p“:
PL- The estimated proccss average p is the
arithmetic mean of the individual estimated
lot percent defectives p's,

D13.2.3 Special Caso. U the quality index
Qu or Q3 is a negative number, then Table
B-5 is enterod by disregarding the negative
sign. Howewer, in this casc the cstimaied
lot percent defective above the upper limit
or balow the lower limit is obtained by sub-
tracting the percentage found in the table
from 100%.7

Bl4: NORMAL, TIGHTENED, AND RE-
PECTION

DUCED INS

This Standard established sampling
plans for normal, tightened, and reduced
inspection.

Bl4.1 At Start of Inspection. Normal in-

spaction shall be osed at the start of inspec-
tion cnlesas otherwise dasignated.

B14.2 Duringlnspection. Duringthe courss
of inspection, normal Inspection shall be
used whan inspection conditions are such that
tightenad or reduced inspection ies not re-
quired in accordancs with paragraphs B14.3
and Ble.4.

Bl4.3 Tightened Inspection. Tightened in-
spection shall be instituted when thae esti-
mated procsss averags computed from the

éWhen Form l=Single Specification Limit is used for the acceptability criterion, the esti-
mate of lot percent defoctive pyy.or p), i9 not obtained; in order to estimate the process aver-
L28C, it is necessary to complete paragraphs BE.2 and Bé.Y of Form 2.
For example,if Qyy = -.50 and Q; = 1.60,using sample sise 50,pg » 100% - 30.93% = 69.07T%,
PL ™ 5.30% and p = 49.07% 4+ S, = T4.40%.
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preceding ten (10) lote {or such other num-
ber of lots designated) in accordance with
paragraph Bl3.2 is greater than the AQL,
and when more than a certain number T of
these lots have estimates of the percent de-
fective exceeding the AQL. The T walubs
are given in Table B-6 for the process av.
erage computed from 5, 10, or 15 lote.
Normal inspection shall be reinstated if the
estimated process average of lots under
tightened inspection is cqual to or less than
the AQL. :

Bl4.4 lleduc'ed Inepection, Reduced in-
speclion may De instituted provided that all
of the following conditions are satisfied:

Condition A. The preceding ten {10}

lots (or such other number of lots designated) -

have been under normal inspection and none
has been rejected.

Corndition B. The tstimated percent
defective for each of these preceding lots is
less than the applicable lower limit shown
in Table B-7; or for certain sampling plans,

MIL-STD-414
11 June 1057

the estimated lot percent defective is equal
to zero for a apecified number of consecu-
tive tots (nee¢ Table B-T).

im at =
AR & a

(ol P 11 Y P o e snilen st § oo
CGLUMLATIE s rrcuuliitn

steady rate.

Normal inspection shall be reinstated if any
one af the [ollowing conditions occure under
reduced inspection.

Candition D. A lot is rejected,

Condition E. The astimnated process
average is greater than the AQL.

Condition F. Production becomes
irreguiar or delayed.

Condition G. Other conditions as
may warrant that normal inepection should
be reinstated. .

Bl4.5 Sampling Plans for Tightened or Re- .
duced Inmpection. Sampling plans for tight-
enctd and reduced inspection are provided in
Section B, Parts I and I1.

11 the sample sise cods letter 48 not the same for all samples ueed, the entry in Table B-6

is determined by sample siss code letter corres

to the smallest sampls sine used

in any of the lots uded in the estimation of the proceas average.
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Standard Deviation Mesthod

Sample size Acceptable Quality Levels {in parcent defective) Number
code letter {.04 |.065]1.10]1.15 |..25 ] .40 A5)1.013.512.514.0 .5110.0][15.0] of Lota
4 4 4 4 4 4 4 4 4 4 4 4 4 4 |5
P T 7 7 B 8 B .} ] ] 8 ] 8 8 8 10
10 10 10{10 |23y [y a2 iy 0y {211 11 12 | §-1
4 4 4 4 4 4 4 4 4 4 4 4 4+ 4153
Q 7 8 a 8| @ 8 8 8 8 8 ] [ ] 8 8 10
10 11 ninjaria i in | 1l 12 15

The top figure in each block refers to the preceding S Iota, the middlc figure to the
precediog 10 lots and the bottom figure to the preceding 13 lots.

Tightened iospection iz requi
defective above the AQL from the p

of T in the table, and the process average {rorm these lots exceends the AQL.

All estimates of the Jot percent defective are obtained from Table B-5.

red wheno the pumber of lots with estimates of percent
receding 5, 10, or 15 Jots is grester than the given value
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Read

X bar

Q sub U
Q sudb L
p subl

p sub L

M subl

M sub L

pbar

p bar sub U

p bar sub L

Greater than
Less than
Sum of
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APPENDIX P
Definitions
Definition
Sample -i.:.e {for a single lot.

Sample mean. Arithmetic mean of sample measurements {rom
a single lot.

Estimate of lot standard deviation. Standard deviationof sam-
;l; measurements {rom a single lot. (See Examples i.nSecﬁ?
Upper specification limit,

Lower specification limit.

The acceptability constant given in Tables B-! and B-2.
Quality index for use with Table B-5.

Quality index for use with Table B-5.

Sample estimate of the lot pércent defect: ... above U from
Table B-5.

Sample eatimate of the lot percent defective below L from
Table B-5.

Total sample estirnate of the lot percent defective p = pyy 4 Py -

Maximum allowable percent defective for sample estimates
Eiven in Tables B-2 and B-4. .

Maximum allowable percent defective above U givea in Tables
B-3 and B-4. (For use when different AQL values for U and
L are specified.)
Maximurn allowable percent defective below L. given in Tables
B-3 and B-4. (For use when different AQL values for U and
L are specified.)

Sample sstimate of the process percent defective, i.e., the
estimated process average.

The estimated process average for ao upper apecification limit.
The cstimated process average for a lower specilication limit.
The maximum ournber of estimated procecas averages which
may exceed thef AQL given in Table B-6. {(For use in deter-

mining application of tightened icspection.)

A factor used in determining the Maximurn Standard Deviation
(MSD). The F values are given in Table B-8.

Greater than
Less than

Sum of
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SECTION C
VARIABILITY UNKNOWN-—RANGE METHOD

Part |

SINGLE SPECIFICATION LIMIT

Cl. SAMPLING PLAN FOR BINGLE
SPECIFICATION LIMIT

This part of the Standard describes the
procedures for use with plans for a single
sp.-cification limit when variability of the
lot with respect to the quality characteris-
tic 3s unknown and the range method is used.
The <cceptability criterion is given in two
equivalent forma. These are identilied as
Form ] and Form 2.

Cl.l Use of Sampling Plans. To deter-
mine whether the lot meets the accept-
ability criterion with respect to a particu-
lar quality characteristic and AQL value,
the applicable sampling plan shall be used
in accordance with the provisions of Sec-
tion A, General Deacription of Sampling
Plans, and those in this part of the Standard.

Cl.2 Drawing of Samples. All samples shall
bedrawnin accordance with paragraph A7.2.

C1.} Determination of Sample Size Code

Letter. The sample site code letter shall
bBe sclected from Table A-2 in accordance
with paragraph A7.1.

C2. SELECTING THE SAMPLING PLAN
WHEN FORM 1 IS USED

C2.!1 Master Sampling Tables. The master
sampling tables for plans based on varia-
bility .unknown for a wsingle specification
limit whea gsing the range method are Tables
C-1 and C-2. Table C-] is -used for nor-
ma! and tightenced inspection and Table C-2
for reduced inspection,

C2.2 Obtaining the Sampling Pian. The
sampling plac consiste of 3 sampie size and
an associated acceptability constant.” The
sampling plan is obtained from Master
Table C-1 or C-2.

C2.2.1 Sample Size. The sample size n is
shown in the maslier table corresponding to

cach sample size code Jetter.

€2.2.2 Acceptability Constant. The accept-
ability constant k, corrcspouding to the sam-
ple size mentioned in paragraph C2.2.1, is
indicated in the column of the master table
corresponding to the applicable AQL value.
Table C-1 is entered from the top for por-
mal inspection and frorm the bottom for
tightcoed inspection. Sampling plans {or re-
duced inspection are provided in Table C-2.

C3. LOT-BY-LOT ACCEPTABILITY PRO,
CEDURES WHEN FORM 1 IS USED

C3.! Acceptability Criterion. The degree
of conlormance ol a quality characteristic
with respect to a single specification limit
shall be judged by the quantity (U-X)/R or

{X-Ly/R.

Ci.2 Computation. The foliowing quanility -
shall Be computed: (U-R)/K or (X-LV/E,
depending on whether the specification limit
is an upper or a lower limit, where

U is the upper specification iimit,

. L is the lower specification limit,

X is the sample mean, and
K is the average range of the sample.

In this Standand, K is the average range of
subgroup ranges. Each of the subgroups
consists of S measurements, except for those
plans with sample size 3, 4, or 7 in which
case the subgroup size ia the same as the
sample size. lo computing K, the order of
the sample measurements as made must be
retained. Subgroups of comsecuiive meas-
urements must be formed and the range of
each subgroupobtained. K is the average of

the individual subgroup ranges.

C3.} Acceptability Criterion. Compare the
gquantity IU-lXIJEorIx-E”K with the accept-
ability constant k. If (U-X}/H or{X-L}/K is
equal to or greater than k, the lot meets the
acceptability criterion; if (U-XMR er
(X-L}/R is lesa than k or negativa, Lthea the
lot does not meet the acceptability criterion.

}Sec Appendix C for definitions of all symbols used in the sampling plans based on variability

unknown- rangs method,

2Sec Example C-] for a romplate example of this procedure.

B e Rt
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C4. SUMMARY FOR OPERATION OF
gg)gﬂgﬂﬂc PLAN WHEN FORM 1 I6

The following step

cedures to be followed:

»
"
3
»
.
[0
[
[} ]
[ad
r
[} ]
b
"
-]
]

(1) Determine the sample size code let-
ter from Table A-2 byusing thelot size and
the inspection level.

{2) Obtain plan from Master Table C-1
or C-2 by selecting the sample size n and
the acceptability constant k.

{3) Select at random the sample of n
units from the lot; inapect and record the
mcasurement of the quality characteriatic
for each unit of the sample.

(4) Compute the sample mean X and the
average range of the sample R, and alsc
compute the quantity (U-X)/R for an upper
specification limit U or the quantity (X-L}/R
for a lower specification limit L.

(S} If the quantity {U-R)/R or {(X-L)/R
is equal to or greater than k, the lot meets
the acceptability criterion; if {(U-X)/R or
{X-L)/R is lees than k or negative, then the
lot does not meet the acceptability criterion.

C5. SELECTING THE SAMPLING PLAN
WHEN FORM 2 IS USED

CS5.1 Master Sampling Tables. The master
sarnpling tablee Tor plange based onvarisbil-
ity unknown for a single specification lirnit
wher using the range method are Tables C-3
and C-4 of Part lI. Table C-3 is used for
normal and tightened inspection and Tabie
C-4 for reduced iaspection.

C5.2 Obtaining the Sampling Plan. The
sampliog pilanconsiste of a sample size and
an associated maximum allowable percent
defective. The sampling plan is obtained
fromn Master Table C-3 or C-d.

Cs.2. Su-nslc Size. The sample eise n is
shown in the master table correspondiag to
each sampla size code letter.

C5.2.2 Maximum Allowable Percent Defec-
w. The maximum allowable percent de-
tective M for sampie estimates correspond-
ing to the sample size mentioned in
paragraph C5.2.1 ie indicated in the column
of the master table corresponding to the
applicable AQL value. TableC-3 is entered
from the top for norma!l inepection and from
the bottom for tightened inspection. Sam-
Pling plane for reduced inspection are pro-
vided in Table C-4,

C8. LOT-BY-LOT ACCEPTABILITY PROy
CEDURES WHEN FORM 2 15 USED

Cé.1 Acceptability Criterion. The degree
of coalormaance of & qualilty characisristic
with respect to & single specification limit
shall be judged by the perceat of noncon-
forming product outaide the upper or lower
specification limit. The percentage of non-
conforming productis estimated by entering
Table C-5 with the quality index and the

sample sise.

C6.2 Computation of Quality Index. The
quality index EU = {(U-X)c/K shall be cam-
puted if the speciflication limit is an upper
limit U, or Qp = (X-Lic/H if it iz a lower
limit L. The quantities, X and R, are the
sample mean and average range of the sam-
ple, respectively. The computation of K is
explained in paragraph C3.2. The [actor ¢
is provided in Master Tables C-3 andC-4
correaponding to the sample size code letter.

C6.3 Estimate of Percent Defective in Lot,
The quality of a lot shall be expressed by
PyU. the estimated percent defective in the
iot above the upper specification limit, or
by pl.. the estimated percentdefeclive below
the lower specificationlimit. The eatimated
percent defective p; or pp is obtained by
entering Table C-5 with Qy or Q; and the
appropriate sample size.

C6.4 Acceptability Criterion. Compare the
estimated Jot percent delective pyyor pj, with
the maximum allowable percent delective
M. If py or pp is equal to or leas than M,
the lot meets the acceptability criterion; if
Py ©Ff P is greidter than Mor If Qy or Q;
is negative, then the Jot does not meet the
acceptability criterion. .

C7. SUMMARY OF OPERATION OF SAM-
PLING PLAN WHEN FORM 2 IS USED

The following etops summarize the
proredures to be {ollowed:

{1) Detersrine the sample size code let-
ter {rom Table A- by using the lot sige and
the inspection leval.

{Z) Obtaio plan irom Master Tabie C-3
or C-4 by selecting the sample sizw 0. the
factor ¢, and the maximum allowable pes-
cent defective M,

{3) Select at random the sample of n
unite {zrom the lot, inspect and record the
measurement of the quality characteristic
on each unit of the sample.

3Seo Example C-2 for a complete oxample of this procedure.
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{4) Compute the sample mcan X and the
average range of the sample R

{5) Compute the quality index Qy =
{U-X)c/K if the upper specification timit U
igdpecified, or Q) = (X-L)c/K if the lower
specification limit L is specified.

(6] Determine the estimated lot percen.
defective py or py, from Table C-5.

MIL-STD-414
L1 June 18357

{7) Ll the estimated lot percent defective
py or pL is equal to or leas than the maxi-
mum allowable percent defective M, the lot

memnts Phe ancnntakilite seltavinn: if mee o
TOTEls LUe SCICPRSULLIly CTleTiOT, & Py ©°

pL isgreaterthan M or M Qy or Qp isBeEg-
ative, then the lot does not mect the accept-
ability criterion.

EXAMPLE C-1

Example of Calculatiooe

Single Specification Limit—=Form 1

Variability Unknown - Range Method

Example The lower specification limit for clectrical resistance of a certainelectrical com-
ponent is 620 ohms. A lot of 100 items is submitted for inspection. lnspection
Level IV, pormal inspection, with AQL = .4% i» to be used. From Tables A-1 and
C-1 it i» asecen that a sample of size 10 is required. Suppose that values of the’
sample resistances in the order reading from left to right are as followa:

641, 651, 619, 627, 658, (R = 658 - 619 = 39)
s 670, 673, 641, ~38, 650, (R, = 673 - 638 = 35}

and compliance with the acceptability criterion is to be determined.

Line Information Needed
1 Sample Size: o
2 Sum of Measurements: I X
3 Sample Meas X: IX/n
4 Average Range R: IR/no. of subgroups
5 Specification Limit (Lower): L

The quantity: (X-L}/K
Accepltabllity Constant: k

o ~ o

with k

Acceptability Criterion: Compare (X-L)/R

Value Obtained Explanation
10
6470
647 6470/10
317 {39+35}/2
420
.730 {647-620)/37
.81l - See Table C-1
.730 ¢ .811 s See Para’C).3

The lot docs not meet the acceptability criterion, since (X-L)Iﬁ is leas than k.

NQTE: If a single upper epecification limit U is given, then compute the quantity {U-X)/R in
line 6 and compare it with k; the lot meets the acceptability criterion, if {U-XM/R is

equal to or greater thano k.
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EXAMPLE C-2
Example of Calculations
Single Specification Limit—Form 2

Variability Unknowa - Range Method

Exarmple A lower specification limit for electncal reaistance of a certain electrical com-
ponent is 620 ohms. A ioi of i00 iteme is submitied {or inspeciion. laspection
Level 1V, normal inspection, with AQL - .4% is to be usecd. From Tables A-2 and
C-1 it is seen that a sample of size 10 is required. Suppose the values of the

sample resistances ia the order reading from left to right are as {ollows:

643, 651, 619, 627, b5B, (R] = 658 - 619 = 29)
670, 673, 641, 638, 650, (R; = 673 - 638 = 35)

and compliance with the acceptability criterion is to be determined.

Line Information Necded Value Obtained Explanation
i Sampie Size: o ’ 10
2 Sum of Measurements: IX 6470
3 Sample Mean X: IX/n &4 6470/10
4 Average Raoge R: IR/no. of subgroups 37 (39+35)/2
5 Factor ¢ 2.405 See Table C-2
[ Specification Limit (Lower): L 620
? Quality Index: Q; = (X-L}e/R 1.76 (£47-£20)2.405/27
8 Est. of Lot Percent Defl.: p ] 2.54% See Table C-5
9 Max. Allowable Percent Def.: M 1.14% See Table C-3
10 Acceptability Criterion: Compare pp, with M 2.54% > i.14% Sce Para. C6.4

The ilot does not mect the acceptability criterion, since pp is greater than M.

NOTE: If a singlec upper specification limit U iz given, then compute the quality index QU
P

ll| TPy W i i P ol eI s otto ool Vol e nnws dafartiva n. . Coarmnars

(=3}

IW=AFLf N iIL 00T ¢ ADLU UolaiD the ‘.‘illl.‘: Oi 408 PETLChL ST ave FU- ol L=

with M: the lot meets the acceptability criterion, if pyy is equal o or less than M.
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Part 11

DOUBLE SPECIFICATION LIMIT

CB. SAMPLING PLAN FOR DOUBLE
SPECIFICATION LIMIT

This part of the Standard describes the
procedures for use with plans for » double
specification limit when variability of the
lot with respect to the quality characteristic
is unkoown and the range method is used.

CB.1 Use of Smplln‘ﬁl’lm-. To determine
whether the lot meets the acceptlability cri-
terion with respect to a particular quality
characteristic and AQL value(s), the appli-
cable sampling plan ahall bo used inaccord-
ance with the provisions of Section A, Gen-
eral Deascription of Sampling Plane, and
those in this part of the Standard.

C9. SELECTING THE SAMPLING PLAN

A sampling plan for each AQL value
shall be selected [rom Table C-3 or C-4 ae

C9%.! Determination of Sample Size Code
Letier. The sample sire code letier shall

be seiected from Table A-2 in accordance
with paragraph AT7.1. .

C9%9.2 Master Sampling Tables. The master
sampling tables lor il‘fnl based oo variabil-
ity unknown for a double specification limit
when using the range method are Tables C-3
and C-4. Table C-} is used for normal and

tiohtanad inanaction and Tahle C-4 for re.

SRR SR LTY s e e =a

duced inapection.

C9.3 Obtaining Sampl Plan. A sampling
plan consleis of & sample size and the as-
sociated maximum allowable percent defec-
tive(s}. The sampling plan to be applied in
inspection shall be obtained {rom Maaster
Table C-3 or C-4.

C9.3.1 Sample Size. The sample size o i
shown inthe mastier tables corresponding to
ench aample size code latter.

C9.3.2 Maximurn Allowable Percent Defec-
tive. The maximum owable percent de-
fective for sample estimates of percest
defective for the lower, upper, or both spec-
ificatios limits cembined, correspoading to
the sample size mentioned in paragraph
C9.3.1, is shown in the column of the master
table corresponding to the applicable AQL
value(s). If different AQL's are assigned
to each specification limlit, designate the

67

both specification limits combined.

maximum allowable percent defectiveby My,
for the lower limit, and by My for the upper
limit. If one AQL is assigued to both limits
combined, designate the maximum allowable
percent defective by M. Table C-3 is entered
from the top for borrmal inspection and from
the bottom for tightened inspection. Sam-
pling plans for reduced inspection are pro-
vided in Table C-4.
Cid. DRAWING OF SBAMPLES

Samples shall be selected io accord-
ance with paragraph A7.2.

Cil. LOT-BY-LOT ACCEPTABILITY
PROCEDURES

Cll.l Acceptability Criterion. The degree
of conformance of a guality characteristic
with respect to a double specification limit
shall be judged by the percent of noncon-

-3 product. The percentage of ovoan-
conforrming productis estimated by entering
Table C-% with the quality index and the
sample size. ’

lorminsg
(-3

Cl11.2 Computation of Quality Indices. The
quality indices Qyy = {(U-Xic/H and Qp =
(X-L)c/K shall be computed, where

U is the upper specification limit,

L ie the lower specification limit,

c is a factor provided in Tables C-3 and
C-4,

X is the sample mean, and

R is the average range of the sample.

iIn this Standard, R is the average range of
the subgroup ranges. Each of the subgroups
consists of S measurements, except for those
plans with sample gize 3, 4, or 7 in which
case the subgroup sise is the same 8s the
sample sise. In computing R, the order of
the sample measurements as made must be
retained. Subgroups of consccutive meas-
urements must be formed and the range of
each subgroup obtained. H is the average
of the individual subgroup rangeas.

Cl1.3 Percent Defective In the Lot. The
quality of & lot sha e expressed if terms
of the lot percent defective. 1ts estimate will

" be designated by py. py» ©F p. The astimate

py indicates conformance with respect tothe
upper specification limit, p; with respect to

the lower specification limit, and p for
The
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estimates py and pgy shall be determined by
entering Table C-5, regpectively with QL
and Qy and the sample nize. The estimate
p shall be determiaoed by adding the corres-
ponding estimated percent defectives pp,
and py found in the table,

C12. ACCEPTABILITY CRITERION AND
SUMMARY FOR OPERATION OF
SAMPLING PLANS

Cl12.! One AQL value for both Upper and
Lower Speclflication Limit Combined.

C12.1.1 Acceptability Criterion.4 Compare
the estimated Jot percent deleclive p = pyy ¢
PL with the maximum allowable percent
defective M. If p is equal to or less than M,
the jot meets the acceptability criterion; if
p is greater than Mor if either Qg or Q or
both are negative, thenthe lotdoes not meet
the acceptability criterion.

C12.1.2 Summary for Operationof Sampliag
Plan. Io cases where & single AQL value is
catablished for the upper and lower specifi-
cation limit combioed for a siogle quality
characteristic, the following steps summa-
rize the proceduren to be used:

{1)’Determinc the sample size code
letter from Table A-2 by using the lot size
and the inspecticn level.

(2) Select plan from Master Table
C-3 or C-4. Obtain the sample size n, the
factor ¢, and the maximum allowable per-
cent defective M.

{3} Select a1 random the sample of
n units from the lot; inspect and record the
measurement of the quality characteristic
on ¢ach ugit of the sample.

{4) Compute the sample mean X and
average range of the samplc R.

(5} Computg the quality indices Qy
w» (U-F)e/R and Q' (X-L)c/R.

{6) Determine the estimated lot
percept defective p = pyy 4 py  from Table
C-5.

(7) If the estimated lot percent de-
fective pis equal to or lees than the maximum
allowable percent defective M, the lot meets
the Acceptability criterion; il p is greater
than M or U either Qy; or Q) ar both are
negative, then the lot does not meet the ac-
ceptablility ¢riterion.

Cl2.2 Differeat AQL valuea for Upper and
Lower Specilication Limit.

.compare p = p] + py wit
“and My. If py ia equal to or less than M.

Cl12.2.! Accepiability Critdria.> Compare
the estimated lot percent defectives pr and
Py with the corresponding maximum ow-
-yle percent defectives M; and My also

h tke larger of My

py is equsl to or less than My, and p is
equal 1o or less than the larger of M; and
My, the lot meete the acceprability criteria;
otherwise,the lot does oot meet the accept-
ability criteria. If either Q or Qy or both
are negative, then the lot does not meet the
acceptability criteria.

Cl12.2.2 Summary for Operation of Samplin

Plan. 1o cases wl!ere a ;i"erenlmﬂ v!aue
isestablished for the upper and lower spec-
ificationlimit for a single quality character-
istic, the following steps summarize the
procedures to be used:

(1) Determiae the sample aize code
letter from Table A-2Z by using the lot size
and inspection level.

{2) Select the sampling plan from
Master Table C-3 or C-4. Obtain the sam-
ple size o, the factor ¢, and the maximum
allowable percent defectives My and My,
correspoodiag toc AQL values for the upper
and lower specificationlimits, respectively.

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

{4) Compute the sample mean X and
average range of the sample K.

{5} Con"spule the guality indices Qyy
= (U-X}e/F _and Q) ={X-L)e/R.

t6) Determine the estimated lot
percent defectives pyand p, corresponding
to the perceant delectives above the upper
and below the lower specification limits.
Also determine the combined percent defec-
tive p » py + PL-

{7} If all three of the following con-

ditions:

(a) py is equal to or less than
Myy.

{b} p; is equal to or less thao
ML'

{c) p i»s equal toorless than the
larger of My, and My,

are satiefied,the lot meets the acceptability
criteria; otherwise,the lot does not meet the
acceptability criteria. I either Q1 0r Qyor
both are negative,then the lot doas oot meat
the acceptability criteria,

‘{Sa. Example C-3 for a complete example of this procedure.
See Example C-4 for a complete example of this procedure,
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EXAMPLE C-3

Example of Calculations

Double Specification Limit

Variability Uokoown - Average Raoge Mcecthod

MIL-STD-41q
11 June 1957

One AQL Value for Both Upper and Lower Specification, Limit Combined

& The specifications for elecirical resistance of a certain electrical component is
£50.0 = 30 ohma, A lot of 100 iterma is submitted for inspection. Inspection Level
1V, norma! inspection, with AQL = .4% is to be used. From Tables A-Z and C-3 it
is seen that a sample of size 10 iz required. Suppose the values of the sample
resistance in the order readiag from leii to right are as follows:

643, 655, 619, 627, 658, (R

= 658 - 6‘9_5 39)

670, 673, 641, 638, 650, {Rp = 673 - 638 = 315)

and compliance with the acceptability criterion is to be determined.

Information Needed

Samplec Site: n
Surmn of Measurements: IX

Sample Meao X: IX/o

Average Range R: ZIR/no. of subgroups
Factor ¢

Upper Specification Limit: U

Lower Specificatiop Limit: L

Quality Index: Qg # {U-X)e/R

Quality Index: QL. = {(X-L)}/R

Est. of Lot Percecnt Def. above U: py
Est. of Lot Perceat Def. below L: p,,

Total Est. PercentDel.inLot: p = py + pp,

Max. Allowable Percent Def.: M
Acceptabllity Criterion: Compare p =

Proe & Mo wibkh ki
PU T PL w2 2

Valus Obtained

10
6470
647
37
2.405
&80
620
2.15%
1.76
.35%
~2.54%
1 2.89%
1.14%
2.89% > 1.14%

Explacation

t470/10
- {39 + 35)/2
See Table C-1)

{680-647)2.405/37
{647-620)2.405/37
See Table C-5
Seec Table C-5
I5% ¢+ 2.54%
See Table C-3

See Para.
Cl2.1. 24T

LR TN RN

The lot does not meet the acceptability criterion, since p = pyy + p; is greater than M.
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EXAMPLE C-4
Example of Calculations
Double Specification Limit
Variability Unkaown - :A've rage Range Method

Different AQL Values for Upper and Lower Specification Limits

Example The specifications for electrical resistance of a certain electrical component is
£50.0 » 30 ohmsa. A lot of 100 items is submitted for inspection. Inspection Lavel
1V, normal inspection, with AQL = 2.5% for the upper and AQL = 1% for the lower
specilication limit is 10 be used, From Tables A-2 and C-J it is scen that a sam-
ple of size 10 is required. Suppose the values of the sample resistances io the
order reading from left to right are as follows:

643, 651, 619, 627, 658, (R = 658 - 619 = 39)
670, 671, 641, 638, 650, (R = 673 - £38 = 35}

and compliance with the acceptability criteria is to be determined.

Line Information Needed Value Obtained Explacaticn

1 Sample Size: n 10
2 Sum of Measurements: IX 6470
3 Sampic Mean X: IX/n 647 6470710
4 Average Rapge R: EIR/npo. of subgroups 37 (39 + 35}/2
5 Factor ¢ 2.405 Sce Table C-3
& Upper Specilication Limit: U 680
7 Lower Specification Limit: L ‘ 620
8 Quality ladex: Qg = (U-X)}c/R 2.15 (6B0-647)2.405/137
9 Quality Index: Q; = (X-L)c/R 1.76 (647-620)2.4057137
10 Est. of Lot Percent Def. above U: g, .35% See Table C-5
11 Est. of Lot Percenot Def. below L: pj, 2.54% See Table C-5
12 Total Est. Percent Def, inLot: p = py+pp 2.89% J35% 4+ 2.54%
13 Max. Allowable Percent Def. above U: My 7.42% See Table C-3
14 Max Allowable Percent Def. below L: M), 3.23% See Table C-3
15 Acceptability Criteria: {(a) Compare py LA5% < T7,.42% See Para.
with My Cl2.2.2{7}{a}
{b) Compare p, 2.54% <3.23% See Para.
with My, Clz.2.2(7)(b)
{c) Compare p 2.89% <T.42% See Para.

itk Lde. Cl2.2.2{7Mc}

waiia sy

The lot mmets the acceptability criteris, since 15(a}, (b) and (c} are satiafied; i.e., py <
My, pp < M1, and p < My.

170
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Part 11

ESTIMATION OF PROCESS AVERAGE AND CRITERIA FOR
REDUCED AND TIGHTENED INSPECTION

C11i. ES'EMATION OF PROCESS AVER-
AG

The average percent defective, based
upoo a group of lots submitted for original
inspection, is called the process average.
Original inspectionis the firat inspection of
a particular quantity of product submitted
for acceptability as distinguished from the
inspection of product which has been resub-
mitted after prior rejection. The process
average shall be estimated from the results
of inspectionof samplesdrawn {from aspec-
ified number of preceding lots for the pur-
posc of dectermining severity of inspection
during the caurse of a contractinaccordance
with paragraph Cl4.). Any lot shall be in-
cilided only once in estimating the process
average. The ecstimate of the proccas aver-
age is designated by Py when computed with
respect to an upper specification limit, by
FL when computed with respect to a lower
specification limit, and by F when computed
with respect to a double specification limit,

Cl13.] Abvormal Results. The results of
inspecticn of product rmanufactured under
conditions not typical of usual production
shall be excluded {rom the estimated pro-

cess average.

Cl13.2 Computation of the Estimated Pro-
ceas Average. 1 he estimated process aver-
age Is the a'nthrnetic mean of the estimated
lot percent defectives computed from the
sampling inspection resulta of the preceding
ten {10} lots or as may be otherwise desig-
oated. In order to estimate the lot percent
defective, the quality ipdices Qyu and/orQy,
shall be computed [or each lot. These ars:
Qu = (U-X)e/R and Qp = (X-L)c/H. (See

paragraph CI1.2.})

Cl13.2.1 !S_#le Specification l.l.:nl.l‘..6 The
estimated lot percent delfective s be de-~
termined from Table C-§ for the plans based
on the ramge mothod. The quality index Qy
ahall be used for the case of anuppar spec-
ification limit or O for the case of & lower
spacification limit. Table C-5 is sntared
with Qyy or Q and the sample aise, and the

corresponding estimated lot percent defec-
tive pyy or p;. respectively, is read from
the table. The estimated process average
Py is the arithmetic mean of the individual
estimated lot percentdefectives py;*s. Sim-
ilarly, the estimated process average P
is the arithmetic meap of the individual esti-
mated lot percent defectives pp 's.

Cl13.2.2 Double Specification Limit. The

‘estimated lot percent delective shall be de-

termiacd from Table C-5{or the plane based
on the range method. The quality indices
Qy and Qp shall be computed. Table C-5
is entersd separately with Qy and Q3 and
the sample size, and the corresponding py;
and p; are read from the table. The esti-
mated Jot percent defective is pr py; + py.
The ecatimated procees average P is the
arithmetic mean of the individual cetimated
lot percent defectives p's,

C13.2.3 Special Case. I the quality index
Qyu or Qp is a ncgative number, then Table

-C-% is entered bydisregarding the negative

sige. Howewver, iu this caesc the cstimated
lot percent defective above the upper limit
or below the lower limit is obtained by sub-
tracting thq, percentage found in the table
from 100%.

C14. NORMAL, TIGHTENED, AND RE-
‘DUCED INSPECTION

This Standard established esampling
plans for wormal, tightened, and reduced
inspection.

Cl4.1 At Start of lnspection. Normal in-
spection shall be used at the startof inspec-
tion unless otharwise designated,

Ci4.2 During Inspection. During ihe course
of inspection, mormal inspection shall be
used when inspection conditions are such
that tightensd or reduced iospection is oot
required in accordance with paragraphs
Cl4.3 and Cl4.4.

Cl4.) Ti‘htened lnlqctiou. Tightened in-
spection s e {astituted when the eau-!

mated process average computed from the

Gthn Form l=Siagls Specification Limit is used for the acceptability criterion, the esti
mate of lot percent defective pyy or by I8 Dot obtained: in order to astimate the process ave
428 it s secesmary to complete paragraphs C6.2 and C6.3 of Form 2. .
For example, if Qg = ~.50 and Qh- 1.60, using sample sise 60, py = 100% - 30.94% = 69.06%,

Pr. = 5.32% and p = 69.06% + 5.

% = 74.38%.
T8
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preceding ten (10) lots {or such other pum-
ber of lots designated] in sccordance with
paragraph Cl3.2 is greater than the AQL,
and when more than & certain number T of
these lots have estimates of the percent
defective exceeding the AQL. The T-values
aregivenio Table C-6 for the procesg aver-
age computed from 5, 10 or 15 lote.® Nor-
mal inspection ehall be reinstated if the
estimated process average of lots under
tightened inspection s egual to orless than
the AQL. .

Cl4.4 Reduced Inspection. Reduced in-
spection may be instituted providad that all
of the foliowing conditions are satisfied:

Condition A. The preceding ten (10}
lote (or such other oumber of lote designated)
have been under normal inspection and aoone
has been rejected.

Condition B. The estimated percent
defective for each of these preceding lots is
less thaw the applicable lower limit shown
in Table C-7; or{or certain sampling plans,

MIL-STD-414
11 June 1957

the estimated lot perceant defective is egual
to zero for a specified mumber of consscu-
tiva lots {see Table C.7).

Copdition €. Production s at a
steady rate.

Normal inspection ahall be reinstated if any
one of the [ollowing counditions accures under
reduced inepection,

Coadition D, A lot is rejected.

Condition E. The estimated process
average is greater than the AQL.

Copdition F. Production becomes
irregular or delayeod.
Condition G. Other conditions as

fnay warrant that normal inspection should
be ralnstated. .

C14.5 Sampling Plans for Tightened or Re-
duced lospection. Sampling plans lor tight-
ened and reduced inepection are provided in
Section C, Parts i and IL

61f the sample sise code letter is not the aame for all samples used, the entry in Table T-§
is detarmined by the sample sisne code letter correspoading to the smallest ssmple alae
used in any of the lota iwcluded in the astimation of the process sversgs.
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Range Method

TABLE C-8

Values of T {or Tightened lnspection
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$There are no sampling plans provided ia this Standard for these code letters and AQL values.
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TABLE C-8—Continued Range Method
Values of T for Tightensd lnspection
Sample size Acceptable Quality Levels (in parcent delqctive) Number
code letter | .04 ].065|.101.15].25).40}.65}1.0)1.5[2.5[14.0]6.5{10.0]15.0[ of Lote
' af a bl afl al a] 4] a) s] «] 4} 4| 4] a4} 4]s
P 7 7 7 7 7 8 8 8 8 8 8 L] 8 8 10
10 i0 10 {10 |10 | 11 11 11 1t Il 11 11 11 i2 15
4 4 4 4 4 4 4 4 4 4 4 4 4 415
Q 7 7 7 8 8 8 s & a ] 8 8 -} 10
10| to 10710 72 a0l 1L R pR)]iL 11 12 15

The top figure in each block refers to the precoding 5 lots, the middle {igure to the
preceding 10 lots apd the bottom figure to the preceding 15 lots.

Tighteoed inspection is required when the oumber of lots with estimates of percent
defeclive above the AQL from the preceding 5, 10. or 15 jots is greater than the givea value
of T ia the table, and the process average from these lots exceeds the AQL.

All estimates of the lot percent defective are obtained from Table C-5.
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Read

X bar

R bar

Q sub U
Q sub L

p sub U

p sub L

M eaub.U

M sub L

P bar

p bar sub U

p bar sub L
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APPENDIX C
Definttions
Definitions
Sample sixe for a single lot.

Sample mean. Arithmetic mean of sample measurrments
from a singie lot. )

Range. The differcoce between the largest and smalleot
measurements in a subgroup. In this Standard. the subgroup
size i3 S except for those plans in which n= ), 4, or 7, in
which case the subgroup is the same as the sample size.

Range of the first subgroup.
Range of the second subgroup.

Average range. The arithmetic meao of the range values of
the subgroups of the sample messurcements {rom a single lot.

Upper specification limit.
Lower specification limit.
The acceptability constant given in Tables C-) and C-2.

A factor used in determining -the guality index when using the
range method, The ¢ values are given i Tables C-3 and C-4.

Quality Index for use with Table C-5.
Quality Index for use with Table C-5.

Sample estimate of the lot percent defective above U from
Table C-5.

Sample estimatle of the lot perceot defective below L from
Table C-5,

Total sample estimnate of the lot percent defective p = py, ¢ PL-

Maximum allowable perceat defective for sample estimates
given in Tables C-3 and C-4.

Maximum allowable percent defective above U given ina Tables

-C-3 and C-4. (For use when different AQL values for U and

L are specified.)

Maximum allowable percent delective below Ligiven in Tables
C-3 and C-4. (Far use when different AQL values for U and
L are specified.)

Sample estimate ¢f the pracess percent defective, i.e., the
estimated process average.

The estimated process average for an upper specification limit.
The estimated proceas average for a lower specification limit.
The maxirmnum number of estimated process averages which

may exceed the AOL given in Table C-6. (For use in detpr-
mining application to tightsaed inspection.)
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BECTION D
VARIADILITY KNOWN

Part |

SINGLE SPECIFICATION LIMIT

Di. SAMPLING PLAN FOR SINGLE
SPECIFICATION LIMIT

This part of the Standard describes the
procedures {or use with plans for a single
specification limit when variability of the
lot with respect to the quality characteristic
is known. The acceptability criterion is
given in two equivalent forms. Theoe are
identified as Form | and Form 2.

Di.l Use of Sampling Plans. To determine
whether the lot meels the acceptability
criterion with respect to a particular qualiey
characteristic and AQL value, the applicable
sampling plan shall be used io accordance
with the proviasions of Section A, General
Description of Sampling Plapa, and thoae in
this part of the Standard,

D1.2 Drawing of Samples. All samples shall
bedrawnio accordance with paragraph A7.2.

D1.} Determination of Sample Size Code

Letter. The sample mize code.detter shall
e selected from Table A-2 in accordance
with paragraph A7.1. :

D2. SELECTING THE SAMPLING PLAN
WHEN FORM 1 IS USED

D2.1 Master Sampling Tables. The master
sampling tabics lor plans based on varia-
bility known for a single specification limit
are Tablcs D-1 and D-2. Table D-1 is ased

for sormal mnd tightensd inspection and

Table D-2 for reduced inspection.

D2.2 Obtalning Sampling Plan. The sam-
pling plan consists of & sample size and an
associated acceptability constant. The
sampling plan is obtained from Master
Table D-] and D-2.

D2.2.) Sample Size. The sample sise n is
shown in the master table corresponding to
each sample size code letter and AQL.

D2.2.2 Acceptabllity Constant. The accept-
ability coostant k, corrcsponding to the sam-
ple size mentioned in paragraph D2.2.1, is
indicated in the columo of the master table
corresponding to the applicable AQL value.
Table D-1 is entered from the top for normal
inspection and from the bottorn for tighteoed
inspection. Sampling plans for reduced in-
spection are provided in Table D-2.

D3. LOT-BY-LOT ACCEPTABILITY PRO-
CEDURES WHEN FORM 1 IS USE

D3.1 Acceptahility Criterion. The degree
of conformance of a qualily characteristic
with respect to a single specification limit
shall be judged by the quantity {U-X)/s or

AX-Life.

03.2 Compulation. The following quastity
shall ba computed: (U-X})/e or (X- L}/, de-
pcoding op whether the specliication limit
is an upper ar 8 lower limit, where

U is the upper specification limit,
‘L. is the lower specification limit,
X is the sample mean, and
e is the known variability.

D3.} Acceptability Criterion, Compare the
quuﬁ:ylﬂ-'xﬂc or (R-Lﬂc with the accept-
ability constant k. If (U-X}/e or (X-L)o is
squal to or greater than k, the lot meets the
acceptability criterion; 1f{U-XVe or (X-L}/e
is less than k or negative, than the lot does

the acqeptabiliry criterion.

SUMMARY FOR OPERATION OF
%m PLAN WHEN FORM 1 I8

The following steps summarite the pro-
cedures to be followed:

{I) Determine the sample sise code let-
ter from Table A-2 byusing the lot size and
the inspection level.

l5ee Appendix D for dafinitions of all aymbols used ia the sampling plaos based oo variability

known.,

ZSee Example D-1 for a complete example of this procedure.
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(2) Obtain plaa from Master Table D-1|
or D-2 by selecting the sample size o and
the acceptability constant k.

{1} Selert at random the sample af n
units from the lot; inspect and record the
measurement of the quality characteristic

for cach unit of the sample.

{4) Compute the sample mean X, and
also compute the quantity (U-X)/e for an
upper speciflication limit U or the quantity
[&- L)/e for a lower specificatioa limit L.

(5) If the quantity (U-X)/e or (X-L}/e
is equal to or greater than k, the lot meets
the acceptability criterion: i (U-X)/e or
{(X-Li/e is leas than k or pegative, then the
lot does not meet the acceptability criterion.

D5. SELECTING THE SAMPLING PLAN
WHEN FORM 2 1S USED

D5.1 Master Sampling Tables. The mantser
sampling tables for plans based on varia-
bility known for a single specification limit
are Tables D-3 and D-4 of Part [I. Table
D-J) is used for sormal end tightened ib-

mmmmmtimn atd Takhla MN_4d far mmdisrmed imamae -
.PLLIIU“ - ki 2 ELFIT AF= 7 aAVa ML Ty lu-rch'
tion.

D5.2 Obtaining the Samgpliog Plan. The
sampling planconsists of a sample sixe and
ao associated maximum allowable percent
defective. The sampling plan is obtained
Irom Master Table D-3 or D-4.

D5.2.1 Sample Size. The sampie size n is
shown in the master table corresponding to
each sample size code letter.

D5.2.2 Maximum_ Allowable Percent De-
fective. The maximum allowable percent
defective M for sample estimales corres-
ponding to the sample size mentioned in
paragraph D5.2.1 is indicated in the columo
of the master table correspondiog to the
applicable AQL value. Table D-3 is entered
from thetop for normal inspection and from
the bottorn f[or Lightensd inspection. Sam-
pling plans for reduced inspection-are pro-
vided in Table D-4.

D6. LOT-BY-LOT ACCEPTABILITY PRO-
CEDURES WHEN FORM 2 IS USED?

D6.1 Acceptability Criterion. The degree
of conformance of a quality characteristic
with respect to a single specification limit
shall be judged by the parcent of noncon-
formiag preduct outaide the upper or lower

specification limit. The percentage of non-
conforming productis estimaled by eateriag
Table D-5 with the guality index. -

D6.2 Computation_of Quality Index. The
quality index QU e (U-X)vie shall be com-
puted if the specification limit is an upper
limit U, or QL = {(X-Llv/e if it is a lower
limit L. The quantities, X and o, are the
sample mean and koown variability, respec-
tively. The factor v is provided in Tables
D-3 and D-4 correaponding to the sample
size.

D6.3 Estimate of Percent Defective in Lot.
The quality of a lot ehall be expressed by
py: the estimated percent deflective in the
lot above the upper specification limit, or
by pg.the eslimated percent defective below
the h)wcr specification limit. The estimated
percent defective py; or p) is obtaioed by

eotering Table D-5 with Qy or Q.

D6.4 Acceptability Criterion. Compare the’
estimated Jot percent delective py or p,
with the maximum allowable percent defec-
tive M. If ppy or pp_ is equal to or less than
M, the 1ot meets the acceptability criterion:
it py or pp is greater than Mor if Qy or
Q1 s pegative, then the lot does not meet
the acceptability criterion.

.D7. ‘SUMMARY FOR OPERATION OF

SAMPLING PLAN WHEN FORM 2 IS
USED

The [ollowing steps summarize the pro-
cedures to be {ollowed:

(1) Determine the sample sizte code let-
rfrom Table A-2 by using the lot size and

e inspection ievel.

{2) Obtain plao from Master Table D-3
or D-4 by selecting the sample size n, the
factor v, and the maximum allowable per-
cent defective M.

{3) Select at raondom the sample of n
upits from the lot; inspect and record the
meossurcmaent of the guality characteristic
on each unit of the sample.

{5) Compute the quality index Qg =
{(U-X)v/e if an upper specification limit U
in speclfied, or Qp = (K-Liv/o il & lower
specification limit lf. is specified.

(6) Datermine the estitnated lot percent
defective py or py, from Table D-5.

3See Exarnple D-2 for a complete example of thise procedure.
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(7) I the estimated lot percent defec- if py or pr is greater thas M or ¥f Qg or
tive py or pl, is equal to or less than the Q1 is negative, thea the lot does mot micet
maximum allowable percent defective M, the accepiability criterion.
the lot meeots the acceptabilicy criterion:

EXAMPLE D-1
Example of Calculations
Single Specification Limit—Form 1
Variability Known

Example The specified minimum yield point {or certain steel castings is 58,000 pasi. A lot
of 500 items is submitted for inspection. Ilospection Level 1V, normal inepection,
with AQL = 1.5% io to be used. The variability ¢ ia known to be 3000 psi. From
Tables A-Z and D-1 it is seen that a sample of size 10 is required. Suppasc the
yicld poiate of the sample specimens are: ) ’

62,500; 60,5G0; 68,000; 59,000; 65,500;
62,000; 61,000; 69,000; 58,000; 64.500;

and rompliance with the acceptability criterion is te be determined,

Lioe Iaformation Needed Value Obtained Explapation
1 Sample Site: n : 10
2 Known Var'uhiiit.y: . 1,000
3 Sum aof Measurements: IX 630,000
4 Sample Mean X: IX/n ) &).000 63,000/10
5 Specification Limit {Lower): L 58,000
& The Quantity: (X-L)/e 1.67 163,000-58,000)/3000
T Acceptability Constant: k 1.70 See Table D-1
8 Acceptability Critexion: Compare (X-L)/» 1.67<1.70 See Para. D3]

with k

The lot does not meet the acceptability criterion, since (X-L}/e is less than k.

NOTE: If a singiec upper specification limit U is given, then cornpute the quastiry (U-X)le io
line &6 and comparas it with k: the lat meets the acceptability criterion i (U-X)je to

equal to or greater than k.
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EXAMPLE D-Z
Example of Calculations
Single Specification Limit—Form 2
Variability Koown
Example The specified minimum yield point for certaio steel castings is 58,000 psi. A lot

-0
of 500 items is submitted lor inspection. lnspection Level IV, normal inspection,
with AQL = 1.5% is to be uned. The variability ¢ is known te be 3000 psi. From
Tables A-2 apnd D-] it is scen that & sample of size 10 is required. Suppose the
yvield points of the sample apecimens are:

62,500; 60,500: 68,000; 59.000; 65,500;
62,000; 61,000; 69,000: 58,000; 64,500;

and compliance with the acceptability criterion is to be determined.

Line Information Needed Yalue Obtained Explanation -
1 Sample Size: n 10
2 Known Variability: o 3,000
3 Sum of Measurements: XIX 630,000
4 Sample Mcan X: DX/o . ) . 63,000 ] . 630,000/10
5 Factor: v 1.054
6 Specification Limit {Lower): L 58,000
1 Quali . (X / 5 {61,000-58,000)].054
- uality Index: Q) = {X-L)v/e 1.76 3.000
8 Est. of Lot Percent Del: PL 3.92% Sce Table D-5
9 Max. Allowable Percent Def.: M 3.63% See Table D-3
10 Acceptability Criterion: Compare pj_ 1.92% > 3.63% Sce Para, Db .4
with M

The lot does not meet the acceptability criterion, since p; is greater than M.

NOTE: i a single upper specification limit U ias given. then compute the quality index Q=
(U-X)vie in line 7 and obtain the estimate of the percent defective py. Gompare PU
with M; the lot meets the acceptability criterion if py is equal to.or less than M.

80
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DOUBLE SPECIFICATION LIMIT

D8. SAMPLING PLAN FOR DOUBLE
SPECIFICATION LoMrT

This part of the Standard describes the
procedures for use with pians for & double
specificatiop limnit when variabllity of the
lot with reapect to the quality characteristic
is known. : :

DB.1 Use of Sampliog Plans. To determine
whether the lot meets the acceptability cri-
terion with respect to a particular qualiry
characteristic and AQL value{s), the appli-
cable sampling planahall beused it accord-
ance with the provisions of Section A, Geo-
ersl Deecription of Saenpling Plans., and
those in this part of the Standard.

DS%. SELECTING THE SAMPLING PLAN

A sampling plas for each AQL wvalue
shall be sclected [rom TableD-) or D-4 as
follows:

D9.! Determination of Sample Size Code
Letter, The sample sizse code letter sahall
be sclected {rom Table A-2 in accordance
with paragraph AT.1.

D9.2 Master Sampling Tables. The master
sampling 5bTos Tor pluss bazed on variabil-
ity known for a double specification limit are
Tablea D-3 and D-4. Table D-3 iy used for
nermal and tightened inspection and Table
D-4 for reduced inspection.

D9.3 ol:n.;i-:n‘u:ngl 5““‘2“"|ﬁ Plan. A aampling
plan consists of a2 aample sizeand an asso-
clated maximum allowable percent defec-
tivele), The sampling plan to be applied in
jnspection shall be obtained from Master

Table D-3 or D-4.

D9.13.1 Sample Size. The sample size o is
shown in the master tables corresponding to
cach sample size code letter and AL
D9.3.2 Maximum Allowable Percent Defec-
tive. The maximum owable poercant de-
feciive for sample sstimates of percent
defective for the lowar, upper, or both spec-
ificarion limits combined, corresponding to
tha sample sire mentioned in paragraph
D9.3.1,is shown in the colums of the master
table corresponding to the applicable AQL
wvalue(s]. If diffcrent AJL's ara ansigned to
each specification limit, designate the max-
b bdt : 4

irmumn allgwable percent defectiv

=y ._L_e-

the lower limit, and by My, for the upper
limit. If ane AQL ie asnigned to both Limits
combined, designate the maximum allowable
percent defactive by M. Table D-}is entered

from the top for sormal inspection and from-
the bottom for tighteced inspection. Sarmn-
pling plans for reduced inspection are pro-

vided in Table D-4.

D10. DRAWING OF SAMPLES

Samples shall be selected in accord-
ance with paragraph A7.2.

D1l. LOT-BY=-LOT ACCEPTABILITY
A aas)nl

b 23T aval o' o
F VAL D LU ILERD

D11l.1 Acceptability Criterion, The degree
of confdrmance al & quality characteriatic
with respeoct to a double specification limit
ahall be judged by the percent of noncen-
forming product. The percentage of oon-
conforming product is estimated by entering
Table D-5 with the quality index.

Dl1.2 - Computation of Quality Indices. The
quality indices Qy °© !U-!#Jo and Q1 =

{X-1L)v/o shall be computed, where

is the upper specification limit,
is the lower specification Limit,
is a factor provided ip Tables D-3 and D-4,
ic the sample mean, and ’

is the known variabiliry.

s e rca

D11.3 Perceat Defactive in the Lot. The

quality alots expredscd in termse

of the lot percent defective.. Ita --umrn:a
' ]

will be gdasignatsd by pi, Pyr T P Ihe
estimate py indicates conformance with
respect to I‘gc upper specification limit, py
with respect to the lowar specification limit,
and p for both specification limits com-

binsd. The estimates ;‘»'L and ahall be
dstarmicsd by actering Teble D-5, reapec-

tively with O; and Qgy. The estimate p shall
be detarmined by adding the corrsspoanding
eatimsted percent defectives py, and py found
in the table.

D12. ACCEPTABILITY CRITERION AND
SUMMARY POR OPERATION OF
SAMPLING PLANS

D12.1 Owne AQL valus for both UEFr and
Lower Spaciiic t mbined.
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D{Z.l.l Acceptability Criterion.* Compare
estimated lot percent delfective p = py+

py with the maximum sllowable percent

defective M. If p is equal 1o orleas than M,

the lot meets the acceptability criterion; 1if

p ie greater than M or if Qu or Q} or both

Are negative, then the lot does not meet the

acceptability criterion.

DI12.1.2 Summary of Operation of Sampling
Plan. Ino cases where a mngle AL value 12
catablished for the upper and lower spocifi-
cation limit ¢ombined for a single quality
characteristic, the following steps sumumna-
rize the procedures to be used:

(1} Determine the sample size code
letter [rom Table A-2 by using the lot size
and the inspection level.

{2) Sclect plan from Master Tabie

D-3 or D-4. Obtain the sampie size n, the
r ¥, and the maximum allowable per-
cent defective M.

{3) Select at random the sample of
D unita from the lot; inspect and record the
measurement of the quality characteristic
on each unit of the sample.

{4) Cormnpute the sample mean X,

{5} Compute the quality indices Gy,
= {(U-X)v/e and Qp = (XeL)v/a.

{6) Determine the estimated lot
percent defective p = py; + pp from Table
D-5. ’

{7) X the estimated lot percent de-
fective p is equal to or less than the maxi-
mum allowable percent defective M, the lot
Mmeets the acceptabllity criterion: if p is
greater than M or if Qu or 2 or both are
negative, then the lot does oot meet the
accaoptability criterion.

D12.2 Different AQL Values for Upper and
Lowey Specllication Limit.

D12.2.) Acceptability Criteria.5 Compare
the estimated lot percent defectives py, and
pry with the corresponding maximum A’flo--
able percant defectives Mp and Myy: also
compare p » p}_ + pyy with larger of M},
and My. If pp is equal toorless than My, p

is equal to or less than My, and p ie equs
to or less than the larger of M and My,
the lot mests the acceptability criteria;

otherwise, the lot does pot meect the accept-
ability criteria. If either Qj, or Qu or both
are oegative, then the lot does not rpeet the
acceptabllity criteria.

:D12.2.2 Summary of Operation of Sam

Plan. Ilo canes where a dilferent AQL valuce
18 established for the upper and lower epec-
ification limit for a single quality character-
istic, the following steps summarize the
procedures to be used:;

{1) Determine the sample size code
letter from Table A-2 by using the lot size
and inspection level.

{Z) Select the sampling plan from
Master Table D-3 or D-4. Obtain the sam-
ple wize & and the factor v, corresponding
to the largerof the two AQL values, and also
the maximum allowable percent defectives
My and M;, corresponding to the AQL
values for the upper and iower specification
limits, respectively.

{3) Select at random the sample of
o units from the lot; inspect and record the
measurement of the quality characteristic
on each unit in the sample.

(4) Compute the aampie mean X.

{5} Compute the q;x\a.!lty indices Qqy
= (U-X)v/e and Qp = (X-Liv/e.

(6) Determine the estimated Jot
percent defectives py; and p;,, correepond-
ing to the percent defectives above the upper
apd below the lower specification limits.
Alno determine the combined percent defec-

tive p = py + PL- “
{7) If all three of the following con-

ditiona:
ia) Py is equal to or lass than
MI!=
L ¥
{b) PL fs squal to or less than
My,

(e} p is equal to or less than the
larger of My, and Myj,

are satiefied, the lot meets the acceptability
criteria; otherwise, the 1ot does not meet the
acceptabllity criteria.-lf aither Qp or Qp
or both are negativey, than the lot A’ou not
meet the acceptability criteria.

;Su Ixzmple D-3 for a complets cxample of this procedurs.
See Example D-4 for a complete example of thia procedurs.
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EXAMPLE D-3)
Example of Calculations
Mia Speciiication Limit
Variability Knowsn
One AQL Value for Both Upper and Lower Specification Limit Combined

Example The specified maximum and minimum yield points for certain steel castings are
67,000 pri and 58,000 psi, rcespectively. A Jot of 500 items is submitted for inspec-
tion. Inspection Level IV, normal iospection, with AQL = 1.5% is to be used. The
variability ¢ is known to be 3,000 pai. From Tables A-2 and D-3 it is secn that a
sample of size 10 {8 reguired. Suppose the yield points of the sample specimens

[ ¥4 H

62,500; 60,500; 68,000; 59,000; 65,500;
62,000; 61,000; 6£9.,00D; 58,000; 64,500;

and compliance with the acceptability criterion is to be determincd.

Line information Needed Value Obtained Explanation
1 Sample Size: n 10
2 Known Variability: o 3,000
3 Sum of Measurements: IX &30,000
4 Sample Mean X: IX/n 63,000 630,000/10
5 Factor: v . 1.054 See Table D-3
6 Upper Specification Limit: U 67,000
7 Lower Specification Limit: L ) 56,000
& Quality Isdex: Qy = (U-X)v/e 1.4} {67,000-63,000)1.054/3,000
9 Quality Index: Q) = (R-Lyv/e 1.76 (63,000-58,000)1.054/3,000
to Est. of Lot Percep:t Def. Above U: Py 7.93% See Table D-5
il Est. of Lot Perceant Def. Below L: p, 3.92% See Table D-5
12 Tota) Est. Percent Def. in Llot: p =
PU* PL 11.85% 7.93% +3.92%
13 Max. Allowable Percent Def,: M 3.63% Se¢c Table D-)
is Accepiability Criterioa: Campare p =
Pyt PL with M 11.85% > 3.63% See Para.Dll.4

The lot does not meet the acceptability criterion, since p = pry + py is greater than M.

v e = e W
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EXAMPLE D-4
Example of Calculations
Double Speclfication Limit
Varhbmt; Known
Differcat AQL Valuss for Upper abd Lower Specification Limits
The specified maximum and minimum yield poiots for certain steel castings are
67,000 psi and 583,000 psi, reapectively. A lot of 500 items is submitted for inspec-
tion, lnspection Level 1V, normal inspaction with AQL = 1%. for the upper and

AQL ¢ 2,.5% for the lower specification limit is to be used. The variability o is
kpown to be 3,000 pai. From Tables A-2 and D-3 it is seen that a sample of sizxe

Lioe

s

11
12

1

15

fied;

ii corresponding to the sampie mize code ietier, i, and ithe AGL value of 2.5%

-

required. Suppose the yield points of the sample specimens are:

62.500: 60.500; 64,000; 59,000; 65,500;
62,000; &£1,000; 60,631; 68,000; 62,000; 63,000

aud compliance with the accepiability criteria is to be determined.

Information Needed Value Obtained Explanation
Sample Size: n 11
Knows Variability: o 1,000
Sum of Measurements: IX 678,131
Sample Mean X: IX/n 61,648 618, 131711
Factor: v 1.049 See Tabie D-3
Upper Specification Limit: U 67,000
Lower Specification Limit: L 58,000
Quality ladex: Qg = {U-Xivie 1.87 {67,000-61,648)1.049/3,000
Quality Index: Qg = (X-Ljv/e 1.28  {b1,648-58,000)1.049/3,000
Est. of Lot Percent Del. Above U: py 3.07T% See Table D-5
Est. of Lot Percent Def. Below L: p; 10.03% See Table D-5
Total Est. Percent Del. in Lot: p=py ¢
Pl 13.10% 3.07% + 10.03%
Max. Allowable Percent Del. Above U: My 2.59% Sea Table D-3
Max. Aliowabie Porcent Del, Below L: M, 5,60% See Tablie D-3

Acceptability Criteria: {(a) Compare PU

3.07% > 2.59%

See Para.

with My D12.2.2{7)(a)
(b} Compare py_ 10.93% > 5.60% Sce Para.

with M D12.2.2{7)(b)
{c) Compare p 13.10% > 5.60% See Para.

with M, D12.2.2{T)c)

The Jot does Dot meet the acceptabllity criteria, since 15({a), {b) and (c) are pot satis-

il.e., PU buu, PL > HL’ apd p )ML.

- g ————————
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Part 111

ESTIMATION OF PROCESS AYERAGE AND CRITERIA FOR
REDUCED AND TIGHTENED INSPECTION

DIl EE'IETMATION OF PROCESS AVER-
A

The average percent defective, based
upon a group of lats submitted for original
inspection, is calied the process average.
Original inspcetion is the {irst inspection of
s particular quantity of product submitted
for acceptadbility as distinguished from the
inspection of product which has been resub-
mitted after prior rejection. The process
average shall be estimated {rom the results
of inspectionof samples drawn from a spec-
ified number of preceding lote fur the pur-
pose of determining severily of inspection
during the course of a contractinaccordance
with paragraph DI4.3., Any lot shall be in-
cluded only once in estimating the process
average. The estimate of the process aver-
age is designated by fiy) when computed with
respect to an upper apecification limit, by
P, wheno computed with respect to a lower
speciflication limnit, and by p when computed
with respect to a double specilicatica limit.

D13.1 Abnormal Resultsa., The results of
inspection of product manufactured upder
conditions Dot typical of usual production
shall be excluded {rom the estimated pro-
ccas average.

D13.2 Computation of the Estimated Pro-
cess Averape., The estimated process aver-
age is the arithmetic mean of the estimated
lot percent defective computed {rom the
sampling inspection results of the preceding

ten {1C) lote or as may be otherwise desig-
oated. 1o order to estimate the lot perceat

defective, the quality indices Qp and/or Qg

shall be computed for each lot. These are:
Qu = (U-Xiv/e and Qy « (X-L)v/e. (Sece
paragraph D11.2.)

p13.2:1 Je Specification Limit.® The
estimated lot perceant defective shall be de-
termined from Table D.S for the plans based
on known varisbility. The quality index Qg
shall be used for the case of anupper spec-
ification limit or Q| for the case of a lower
specification limit, Table D-5 is entered

" with Qq or Qy, aod the corresponding esti-

mated lot perceat defeclive py; or pp, re-
spectively, is read from the tabhle.” The
estimated process average By is the arith-
metic mean of the individual estimated lot
percent defectives pyy's. Similarly, the esti-
mated procenss average Py is the arithmetic
mean ol the individual estumnated lot percent
defectives p; 'n. .

D13.2.2 Double Specification Limit. The
estimated Jot percent defective shall be de-
termined {rom Table D-5 for the plans bansed
on variability known. The quality iodices
Q,; and Q; shall be computed. Table D-5 is
elHered separately with Qyy and Q1 and the
correspooding pyy and py are read [rom the
tabie. The estimated iol percent defective
is pz py + pL- The estimated process aver-
age P is the arithmetic meanof the individual
cotimated lot perceant defectives p's.

D13.2.3 Special Case. U the quality index
Qy or Qp_ is a negative number, then Table
D-5 is"entered by disregarding the negative
sign. However, io this case the estimated lot
percent defective above the upper limit or
below the lower limit is obtained by subtract-
ing tl\f percentage found io the table from
100%.
Di4. NORMAL, TIGHTENED, AND RE-
UCED INSPECTION

This Sm&ard establishes aampling
plans for normal, tightened, and reduced
inspection,

Dl4.]1 At Start of lnspection. Normal in-
spection shall be used at the startof inapec-
tion unleas otherwise designated.

Di4.Z During Inspection. During the course
of inspection, pormal inspection shall be
used when inspection counditions are such -
that tightened or reducod inspection is oot
required in accordance with paragraphs
Dl4.3 and D14.4.

D}4.3 Tightened Inspection. Tightened in-
spection » be lostitutod when the osti-
mated process average computed from'the

SWhen Form 1~5ingle Specification Limit is used {or the acceptabllity criterion, the esti-
mate of lot percent defective py or pg is not obtained; ic order to cstimate the process
average, it s necessary to complete paragraphas D6.2 and D6.3 of Form 2.

For example, if Qq » -.50 and Q3 = 1.60, then py = 100% - 30.854% = 69.146%, PL = 5.48%

and p = 69.1456% + 5.48% w 74.626%.
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preceding ten (10) lots (or such other pum-
ber of lots designated) in accordance with
paragraph D13.2 is greatar than the AQL,
and when more thac s certain number T of
these lots have estirnates of the percent
defective exceeding the AQL. The T-values
are given in Table D-6 when the procé.s
average is computed from 5,10, 0r 15 lots.
Norrnal inspection shall be reinstated if the
estimated process average of lots under
tightened inspection is equal to or less than
the AQL.

Dl4.4 Reduced Inspection. Reduced in-
spection may be instituted provided that all
of the following conditions are satisfied:

Condition A. The precediang ten (10)
lots lor such other cumber of lots designated)
have been under normal inspection and none
has beeo rejected.

Condition B. The estimated percent
defertive for each of these preceding lots is

MIL-STD-414¢
11 June 1857

less than the applicable lower limit shown
in Table D-T.

Condition C. Production is at a
stcady rate.

Normal inspection shall be reinstated if any
oane of the following conditions occurs under
reduced inspection:

Condition D. A lot'is rejected.

Condition E. The estimated procecas
average is greater than the AQL.

Condition F. Production becomes
irregular or delayed.

Condition G. Other conditions as
may warrant that normal inspection should
be reinstated.

D14.5 Sampling Plans for Tithened or Re-
duced Inapeclion. Sampling plans jor tight-
ened and reduced inspection are providedin
Sectiop D, Parts | and IL

81f the sample size code letter is oot the sarne for all samples used, the entry in Table D-6
is determined by the sample sise code letter correspoading to the smallest sample sise
used in any of the lots included in the estirnation of the process avarage.
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*There are no sampling plans provided in this Standard for these code letters and AQL values.
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TABLE D-8—=Continued Variability Known
Values of T for Tightened Inspection
Sample size Acceptable Quality Levels (in percent defective) Number
code letter ] .04 ].065].20|.15].25].40].65]|1.0}1.5|2.5]4.0]6.5]10.0|15.0/{ of Lots
4 4 1. 4 4 4 4 4 4 4 4 41 4 4 4 15
P 7 7 7 7 8 s 8 [ ] 8 8 8] & 8 8 10
10 10 [10 | 10 (01 28 a2 22 {22 022 F2) 01} 1) 11 _i5
4] ¢ 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4 |5
< 1 7 8 8 8 8 ] ] -] 8 81 & 8 8 10
10 10 33 par par bl bl Ay Py pi1 gyl 11 15
The top figure in cach block refere to the preceding 5 lote, the middle figurc to the
precediag !0 lots and the bottom figure to the preceding 15 lots.

Tightened inspection is requirsad wheo the oumber of lots with cstimatea of percent
defective above the AQL from the preceding 5, 10, or 15 lots ia greater than lhe given value
of T ib the table, and the process average from these fots exceeds the AQL. -
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Symbol Read

n

X X bar

[ 4 Si!MI

u

I.

k

v
Quy Q sub U
Qr Q sub L
Py p sub U
PL p sub L.
P

” .
MU M sub U
ML M sub L
-4 p bar
Pu p bar sub U
PL p bar sub L
T

< lLess than
> Greater than
I Sum of

= e ™ © g . - L e T R I ——

APPENDIX D
Definitions
Definitions
Sample sixe for s single lot.

Sample mean. Arithmetic mean of sample measurements from
a single lot.

Known variability. The predetermined variability of the qual-
ity characteristic which will be used with the variability known
acceptability plans.

Upper specification limit.
Lower specificatian Limit.
The acceptability coostant given io Tables D-1 and D-2.

A [actor used in determiaing the quality indices wheo using
the knowno variability acceptability plan. The v values.are
giveno in Tables D-) and D-4.

Quality Index for use with Table D-5.

Quality Index for uee with Table D-5.

Sample estimate of the jot perceant defective above U from

Teotla TN

<&
LA BROAT AFS .

Sample estimate of the lot percent gefective below L from
Table D-5. :

Total sample estimate of the lot percent defective p = py + py -

Maximum allowable percent defective {or sample estimates
given in Tablcas D-) and D-4.

Maximum allowable percentdefective abave U given in Tables
D-3 and D-4. (Foruse when different AQL values for U and

T ama ccaa e P Y

Maximum allowablapercentdefective below L given in Tahles
D-3 and D-4. {(For use when different AQL values for U and
L. are specified.}

Sample estimate of the process -vercent defective, i.e., the
estimated process average.

The estimated process average for an upper specification limit.
The estimated process average for a lower specification limit.
The maximum number of estimated process averages which
Tnay exceed the AQL given in Table D-6. (For use indctmr-
mining application of tightened iospection.})

Leos than.

Greater than,
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