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1. ‘hisMilitaxyStandardis approvedby tk NavalSea SystsmsCnmond,
D+ar&ent of the ~vy, and is availableforuse by all lkpa3mmts d
Agenciesof the Departmentof tkfense.

2. This standardsupersedesNavalWeaprs RequimnsntsWR 43A &&
I 14 June 1965,for the Naval Sea System Conmnd.

3. Seneficialccmrents(.recmmwdations,additions,
pertinentdata whichray be of use in @roving this
addressedto:

Cmnnndino Officer

deletions)end any
dcmment shcraldk

NavalOR&me Statim

~

%andardizatiox@xmmntition Division(501)
Indianwad, MO 20640

by usingthe self-addresssdStandardizatim~t Ilnprowmnt Pr6posal
(00Form 1426)a~aring at the eti of thisdccumnt or by letter.
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Fi3RFT4AP.D

lTrisMilitaryStandardseta forthpracticesfor tk selection,
classificationand identificationof the essentialdesign”characteristics
of ptiucts develqd undert~ cqnizance of tk Naval Sea System Oxnmnd.
(NTi’E:This standardshouldbe selectivelyappliedand tailord for use
in contracts. Its use my significantlyincreasethe Cost forpreparing
engineeringdrawingsand spcifimtions; therefore,it may not k cxxt
effectim in all instances).

This MilitaryStandard was pre-pared“toestablisha uniformmtkdolqy
for the processof’classifyingand annotatingthosecharacteristicsdesmxl
essentialto the govemmnt acceptanceof prcducts. ‘me tma?uknsdscqe
of annotationclarifierswas nscessaryto a~ te severalconflicting
n@dlcds.

The “Classificationof Characteristics”terminologyof MIL+TC-490 Mas
selectedover the “Classificationof lkfects”terminologyof M?-STD-961
as king mre descriptiveof the processdefinedherein. In thismntsxt
characteristicsare classifiedfor a varietyof reasons,incltii.ng
preassi~t of ineim priorities,whiledefectsare classified
pr-ily for determinationof approvalauthorityon waiversand
deviations.While the termsare used interchangeablyand retxgnizsdU3D
and industrywide as king the saw, the term “Classificationof
Characteristics”is mnsidered to be mre suitablefor thatprcxess
~rfo~ ~~g the d~lpt of s~cificati.onsand &aWings.

An additionaldifferencebetweenthisM.ilitayStandardand botht411-~490
and MIZ-STE-961is the kcation of classificationannotationsin
s~ifications. SethMIIA!IIF490and MIL-S’ID-961requirethe classi.?ication
annotatims to be placedin Section4, QualityAssuranceProvisions,while
thisMilitaryStandardrequiresthe annotationto k placedwitlhthe
r=iuir=wmts in Sectims 3 and 5. In many casesthis rduces the
duplicationof requirementssinplyfor indicatingclassification.

I

. . .
111

1:

Downloaded from http://www.everyspec.com



U3D+IW2101 (as)
10 May 1979

CcNrmIS

1.

1.1

1.2
1.3

2.
2.1

3.
3.1
3.1.1
3.1.2
3.1.3
3.1.4
3.1.5
3.1.6
3.1.6.1
3.1.6.2
3.1.6.3
3.1.6.4
3.1.6.5
3.1.7
3.1.8
3.1.9
3.1.10
3.1.11
3.1.12
3.1.13
3.1.14
3.1.15
3.1.16
3.1.17
3.1.18
3.1.19
3.1.20

4.
4.1
4.2

5.
5.1
5.2
5.3

~PE . . . . . . . .
-=. . . . . . .

%xC&k:: :::

REFmmCm~
Issuesof dccumks .

DEFINIYICNS. . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. .. . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .
Central. . . . . . . . . . . . . . . . . . . . . .
Characteristicp critical.. . . . . . . . . . . .
Characteristic,major . . . . . . . . . . ...”..
Characteristic,minor... . . . . . . . . . . . .
Classificatirmof characteristics. . . . . . . . .
Classifiakirmcrde . . . . . . . . . . . . . . . .
Classificationcriteria. . . . . . . . . . . . . ,
Cwrdination . . . . . . . . . . . . . . . . . . .
Life . . . . . . . . . . . . . . . . . . . . . . .
Interchangeabilit y...... . . . . . . ... .
Function . . . . . . . . . . . . . . . . . . . . .
Safety . . . . . . . . . . . . . . . . . . . . . .
ksignanal.ysis. . ... . . . . . . . . . . . . . .
ksign activity. . . . . . . . . . . . . . . . . .
Inspectim by characteristic. . . . . . . . . . .
~ion W cl= .. ----- . . . . . . . . .
Item . . . . . . . . . . . . . . . . . . . . . . .
It6n,cunrercial . . . .. . . . . . . . . . . . . .
Itm, end. . . . . . . . . . . . . . . . . . . . .
Item,-r haxdware
Item;pri=telydevel+ei: : ::::::::::.:
Iten,~stcck . . . . . . . . . . . . . . .
Repairitm. . . . . . . . . . . . . . . . . . . .
~tsanalysis. . . . . . . . . . . . . . .
.%m@ngplan,standalfl. . . . . . . . . . . . . .
qlingplal, special . . . . . . . . . . . . . .

GmEmLm~ . . . . . . . . . . . . . . .
tksi~ activityrsqonsibility . . . . . . . . . .
Analysisprocedureard administration. . . . . . .

DEAIIM3RECUIRJMNI’S. . . . . . . . . . . . . . .
RqUimmntsofcxs. . . . . . . . . . . . . . . .
Formatfor prcductdescritedtyqx2cifications . .
Fonmt for prduct describedby drawings . . . . .

1
1

1

1

2
2

3
3
3
3
3
3
3
3
3
3
3
4
4’
4
4
4
4:
4
4,
4
4
4
5
5
5
5
5

6
6 ‘,.
6

7
7
7
7

iv

Downloaded from http://www.everyspec.com



I U3D-STD-2101(@)
10 Msy 1979

@s$!E!@
5.4
5.5
5.6
5.7
5.8
5.9
5:10
5.11

10.
10.1
10.2

20.

30.

40.
40.1

50.
50.1
50.1.1
50.1.1.1
50.1.2
50.1.2.1
50.1.2.2
50.1.2.3

50.1.3
50.1.3.1
50.2
50.2.1
50.2.1.1
50.2.1.2
50.2.1.3
50.2.1.4

Annotation . . . . . . . . . . . . . . . . . . . .
Classificationc&ies . . . . . . . . . . . . . . .
IWmlbering. . . . . . . . . . . . . . . . . . . . .
supplsnE?ntarysynbls . . . . . . . . . . . . . . .
Bilateraltolerances . . . . . . . . . . . . . . .~.

~t for irqection provisions. . . . . . .
Relationto pmcuraen tcycle. . . . . . . . . . .
Revisims. . . . . . . . . . . . . . . . . . . . .

APPWIX A
IDENTIFICATION,SE.LECHCNAND.CI.ASSIFICATIa

OF (TJALITYCHMWIHU STICS

GENERAL. . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . -’- . . . .
Application. . . . . . . . . . . . . . . . . . . .

~~(NotA@licable) . . . . . . .

DSFINITI~S. . . . . . . . . . . . . . . . . .

QNSF.ALGUIDPJKEINFQFMATI(3N. . . . . . . . .
-=. . . . . . . . . . . . . . . . . . . .

DETA31,111GUI~~M’riCW . . . . . . . . .
Identificationand sel&tion of characteristics
R.e@r~tsanalysis. . . . . . . . . . . . .
Pequirem.ntsanalysisinfonration. . . . . . .
Designanalysis. . . . . . . . . . . . . . . .
Designanalysisfor new designs. . . . . . . .
Analysisfor reprosurenentof existingdesigns
Desiqnanalysisfor standardstik items,
privatelydevelop items,and minor it&s .

Ievelsof_ion . . . . . . . . . . . . .
sel~tion of unitsof inqxxt.ion . . . . . . .
Classificationof characteristics. . . . . . .
Jtigementfactors. . . . . . . . . . . . . . .
E!asisof classification. . . . . . . . . . . .
Rationaleof classification. . . . . . . . . .
~ltiple CLIFScriteria.. . . . . . . . . . .
Classificationsuffixes. . . . . . . . . . . .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

.

Page

7
7
7
8
8
8
9
9

11
11
11

11

11

i:

11
11
11
11’
12
12
15
15

15
15
16
16
16
i6
16
17

v

Downloaded from http://www.everyspec.com



mD-s3’13-2101(G)
10 r4?Iy1979

AP=IX B
USE OF NOTES

Paragraph

10.
10.1
10.2

20.

30.

40.
40.1

50.
50.1
50.2

10.
10.1
10.2

20.

30.

40.
40.1

50.
50.1
50.2
50.3

10.
10.1
10.2

20.

GmEuAL. . . . . .“.. . , . . . . . . . . . . . .
S’=w= . . . - ---------- . .’.......
A@ication. . . . . . . . . . . . . . . . . . . .

R&RmCEDMxmKNrS (Nonapplicable). . . . . . .

=INITIms’. . . . . . . . . . . . . . . . . . . .

GENERALGUIDAKE 3NFU?4ATION . . . . . . . . . . .
-se . . . . . . . . . . . . . . . . . . . . . .

DETAILEDWIDAKCE IN?U?MmTICN.. . . . . . . . . .
Stardardnotes
Nonstandardnote;: : : : : : : :: : : : : : : : :

APPENDIXC
EWMPLSS OF CTASSIFICATI@lCX3DES

GENERAL. . . . . . . . . . . . . .: . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . .
Application. . . . . . . . . . . . . . . . . . . .

~DXWE2WS (NotapplicaMe) . . . . . . .

DEFINITKYNS. . . . . . . . . .

GENERA”WIDANQ? IMX3R$?ATICN.
m== . . . . . . . . . . . .

DETFitLEDW33MFKTZ~F&lATIQN .
Dkensional characteristics. .
Notes. . . . . . . . . . . . .
Spxificationcharacteristics.

APPENDIxD

. . . . . . . . . .

. . . . . . . . . .

. . . . . . . . . .

. . . . . . . . . .

. . . . . . . . . .

. .. . . . . . . . .

. . . . . . . . . .

SELEXXIONOFSANPLING~

GENERAL. . . . . . . . . . . . . . . . . . . .
IF’= . . . . . . . . . . . . . . . . . . . . . . .
Application. . . . . . . . . . . . . . . . . . . .

mTEWKEDmxDMmrS . . . . . . . . . . . . . . .

g

18..
18
18

18

18

18
18

18
18
19

20
20
20

20,

20

20
20

20
20
21
22

23
23
23

23

vi

Downloaded from http://www.everyspec.com



mD-’s7lTl-2lol(C@
10 May 1979

.

‘ Paragraph

30.

40.
40.1

50.
50.1
50.1.1
50.1.2
50.2
50.2.1
50.2.2
50.3
50.3.1
50.4
50.4.1
50.4.2
50.4.3
50.5
50.5.1
50.5.2
50.6
50.6.1
50.7
50.7.1
50.7.2
50.7.3
50.8
50.8.1

DE7UNITICNS. . . . . . . . . . . . . . . . . . . .

~GuIDANCE INEKJRMATI@4. . . . . . . . ....
Puff===. . . . - . .-.’.-... . . . . . . . .

DEITiUFDGilIDPNCEINFQPMATICN . . ..?......
Gem@.... . . . . . . . . . . . . . . . . . . .
~eh~~pemntjnspection . . . . . . . . . .
San@ngrisks . . . . . . . . . . . . . . . . . .
San@ingplans . . . . . . . . . . . . . . . . . .
Standardszmlplingplans.. . . . . . . . . . . . .
specialsanplingplans . . . . . . . . . . . . . .
titformation. . . . . . . . . . . . . . . . . . .
-tsizeanddevelog=mt . . . . . . . . . . . . .
.%m@@gplan indices. . . . . . . . . . . . . . .
Acceptablequalitylevel . . . . . . . . . . . . .
Averageoutgoingqualitylimit . . . . . . . . . .
Limitingquality . . . . . . . . . . . . . ... . .
Variablesinspection . . . . . . . . . . . . . . .
Cnxiition.sforuse . . . . . . . . . . . . . . . .
Mvantages and disadvantages . . . . . . . . . . .
conth.Knls- ion. . . . . . . . . . . . . . .
Description. . . . . . . . . . . . . . . . . . . .
Inspction by characteristicand class . . . . . .
Cemral . . . . . . . . . . . . . . . . . . . . . .
Apprtionm2ntusing?lXK. . . . . . . . . . . . . .
App*ionm2nt usingPAL...... . . . . . . . .
Ins-ion of interfaC+2characteristics. . . . . .
liqectioncri&ria... . . . . . . . . . . . . .

~

23

23
23

23
23
23 .,
23
24
24
24
24
24
24
24
25
25
25
25
26
26
26
26
26
26
27
28
28

vii

Downloaded from http://www.everyspec.com



LI3D-SIW21O1(G)
10 May 1979

(Thispage intentionallyleftblank)

viii

Downloaded from http://www.everyspec.com



IXIC-STD-2101(0S)
10 May 1979

., .. 1. ~PE .

1..1 Purpxe. The purpaseof thisdocment is to establishreguixs-
,. rentsand pmeduree for selecting,identifyingand classifyingessential

‘designcharacteristicsrequiredfor governm+mt acceptanceof prcducte.
C of C (Classificationof Characteristics)is establishedfor use by
prcducingactivitiesin the developmsmtof test and inqxwtion plans,
and also for use ty goverment qualityassurancepersonnelwho Are
requiredto reviewthse plansand nmni.torprducing activitiesguality
programs. w providinginfoxnationn~ssary to evaluatepnxluctquality,
C of Cs assistdecision+nahngand reducejudg~t demads on governmnt
inspectors,indicateesssmtialins~tion rqu~,ts, facilitate
effeetive allocationof .inspctioneffort,quide the use of sampling,
prmrideinformationusefulfordispsitioni.ngnonconformingmaterialand
facilitatedelegationof waiverand dispositionirqreqxmsibilities.
C of Cs also encmtragemore cxn’pletedesigndisclosure,prorateconcern
for qualityand productionrequirmts by designers,.sndseineas a
meansof identifyingand transmittingdesigninfonrat~ franthe design
activityfor use in the prcductim actti~ityas essaatialtixq3ection
characteristics.

1.2 scow. This documentestablisks requiranentsand defines
reqxmsibillties,proceduresand rrethdsfor classifyingcharacteristics
appaaringin drawingsd specificationsof equipments.

1.3 @plication. The provisionsof thisdccunentare a~licable to
prcxxrenentsof shiptaardsystats,equip=nts, and caqmnents (e.g.,
expendable~d rim-tile Weapcns,stu.ps~chinery, scmar,radar,
cunrandand control)when mpssd by the appl~cablewm.’kauthorizaticm
dommmt cr contract. It is for use by the organtitationhat~ing ijesign
re.qxmsibilityfor the itssnprccmd; that is, the organizaucn respon-
siblefor ,preparirqdrawings,specificationsand standards. ihe

ocumentare presentqlfor purgxxesof techniti”lap~dices to this d
guidance.

1
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2. RmERmCmlxxmmms

2.1 Issuesof docmx?nts. The followingdamats of the issuein
effecton date of invitationfor bids or requestfor prqosal forma
partof this standardto the extentspecifiedhereti.

SPIZIFICATICNS

FULITAPX

IMC-P1OOO -
mL-s-83490 –

STANDARDs

MILITARY

MIL-STD-1OO -
MIL-STW105 -

MIL-.5ZD-1O9-
mL-S71’b414 -

MIL-E?I12-490–
MIL-SI!C-961-

MCL+ID-I.235-

HANDBmKs

MILITARY

MIL-KDBK-53 -
MIL-KDBK-106–

PmrtiK-107 -

Dratigs, Ehginesri.rg
S~ifications, -s

and AssociatedLists
and Form

EngineeringDrawing
Sa@ing Procedures
Attributes

Practioss
and Tablesfor Inspectionby

@ality Assurance‘l&rmend lkfinitions
San@ing Proceduresand Tablesfor Inspectionby
Variablesfor Percent Dsfective
SpecificationPractices
Dutlineof Form and Instmctims’for the Preparation
of Spscificatimsand FL%cciate5~ts
Singleand Fblti-levelContinuousSar@ing Prccsdures
and Tablesfor Ins@ction by Attrilmtes

Guide for San@ng Inqection
mlti-Ievel ContinuousSa@ing Proceduresand
TablesfOrInspectionby Attributes
Single-LevelContinuousSa_@ing Prmedums and
TablesfOr IMp2Ctim by Attributes

(Cbpiesof specifications,standads and Publicationrequiredby

~
contractorsin mnnection with qxxific pmcuremn t functionsslmul.dbe
obtainedfmn the prccuring activityor as directd by the contracting
officer.)

2
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.

3. DEFINITI@JS

3.1 weral. For the PUIY3SSOf thiSdccment, the follwing defiJl-
itionsare a@icable. otherterm”relatedto qualityassurancear@
definedin MIZ+TD-109.

3.1.1 Characteristics,critical. A criticalcharacteristic’is one that
analysisiiidlcates1s likely,if defective,to”createor increasea
hazardto hman safety,or to resultin failureof a wea~ systm or
m jor systemto ~rform a requir~ fission.

3.1.2 Characteristic,”major. A majorcharacteristicis one that
analysisindicatesis not criticalbut i: likely,if defective,to result
in faih.yeof an & itmnto perfOm a requirsdmission.

3.1.3 Characteristic,minor. A minorcharacteristicis one that
analysisindicatesis significantto productgualitybut is not likely,
if defective,to @air the missionperformanceof the item.

3.1.4 Classificationof characteristics.C of C is the prmess of
assigningclassfiicatxmcedes (Critical,Major,Minor)to design
characteristicsof an itm.

3.1.5 Classificationcxxie.~s (ClassificationCedes)are &se @es
assignedin the prccessof classlficationof characteristics.

3.1.6 Classificatim criteria. The criteriaof coordination,life,
interchangeability,functionand safety,mllectivelydesignatalby the
acronymsCUE% and individuallydefinedbelcm.

3.1.6.1 Cmrdination. Refersto featuresthataffector are affectsd
by mating,assemblyor titeqrationof an end it=nwith adjo-g 6
itms.

m: The term coordinationis tk sznm as interface/interface
controlbut is used tere for the sin@icity of ti use of the
acronym“CUES” whichis U* throughouttk text.

3.1.6.2 Life. I@fers to featuresthataffectthe itxm’sservicelife,
storageor shelflife,fatiguelife,durability,reliability,failure
ffkquency,wear resistance,cmxosion resistance,or resistanceto
Snvirm!nEn@lstresses.

3.1.6.3 Interchangeability.Pefers to featuresthataffeetform,fit
or functionof an itm in sucha way as to enablecrnrronuse or replaccmmt
with like itemswithoutselectiveassemblyor modification.

3
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3.1.6.4 Function. Refersto featuresthataffectthe abilityof an
itemto p2rfom its intendedpurpose.

.
Functionalperformancemy k

discreteor fruntinuousin tine,activeor passive,or m2asurabl&by
attri.lmtes.or v=iables.

3.1.6.5 Safety. Refersto featuresthat affectthe pmMility of
accidentor ptential risk to the safetyof humrrawho furtherasmble,
handle,maintain,use, or repairan itemor whosesafetydependsin any
WaY Pn ~ integrityor pmpr fmctiofig of the itam.

3.1.7 Designanalysis. Engirk?eringanalysisof the neans by whichan
item is able to respmd to the demmls of itsmission;the basis for
classificationof characteristics.

3.1.8 Rsign activity. The activity(ies)or organizatim(s)within
the activityresponsiblefor the establishmentof technicalrequimmmts
(e.g., drawings,specifications,standards,etc.) and for prescribing
inspz-dion,testingor otherqualityrequirements.

~
3:1.9 Inspxtion by characteristics.Applicationof SFXXifisd inspc-

tion San@.ng parameters(e.g., AQL) to eachclassifiedcharacteristic
individually.

3.1.10 Lrqectionby class1 Applicationof a aFcified sanplingplan
index (e.g., AQL, Rx))) to a Classifid’categDry(Critical,Majoror
Minor)or to a selectedset of characteristicswithjnone of those
d=gories ratherthan to each characteristicimlividually.

l– 3.1.11Itsm. Arly~, s0bdss611bly,ZIStily, Systi Or otherdevi~
identifiedby a draw- or specification.

31.12 Itan,cun’rercial.An itemdesignedfor an availablefor purchase
On the ccmnarcialmrket” and is includsdin item,privatelydeveloped.

3.1.13 Itsm,end. An item in the assembledor cmpleted stateat
which~t p~~t -S place.

,31.14Itm; minorhardware. An item Susceptfileto simplecorrection
or open stcckreplacemnt, or an itm on whichall inspsctim character-
isticsare unclassifiedor minor.

3.1.15 Item,privatelyde~lqd. h itemcmpletely developd at
privateexpnse and offeredto the Covermmt as a prcxiuctionarticle,
withcclv— t controlof the article’scmf igurationnormallylimitsd
to its form,fit and function(inchxlesccmmrical itms) .

4

Downloaded from http://www.everyspec.com



mi3+m3-2101(C6)
10 May 1979

.

3.1.16 Itsm,~ stcck. An off-the-shelfitm identified as an
lllduetrystaIdardItm (sAS,AISI,etc.) or ~t StandaxdItem
(MS,FS, AN, etc.)”.

3.1.17,Repairitem. Any individualpart,subassemblyor assmbly
rqir~ for the mM=ename or rqair of an end item.

3.1.18”’Requrmmts analysis. fhgineeringanalysisof d require-
sd qon a deviceby its designmission;

a perquisite for classificationof characteristics.

3.1.19 san@ing Plan, standard. A sanplingplan descrikedin
MIL-.STD-105,MIL-S17J-414,MIL-STD-1235or otherapplicablemilitary
standard,militaryspecification,goverment directiveor gwerrmmt
instruction.A standardsanplingplanmn bs specifid by reference

I
or citationof a sanctionedgoverrmnt sourcedoctnrent.

3.1.20 Sal@ing plan,special. Any Sa@ing plan otherthana
standardSalTplinqplan. A special~lina plan cannotk soecifiedbv
referenceand tit- & fully~escribd.- - “

..

5
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4. QENERALRELUIKmEmS

4.1 Cesi* activityresponsibility.When classificationof charac-
teristicsis required,the designactivityreqmnsible for preparing
drawingsand specificationsshallensurethatCCs, inspction sanpl~g
and other specialacceptancerequimlnentsare prep31E?d, as provided
herein,and includedin dxawingsand ~ifications for the equipnent
to whichCT3 apply. SPXificationof (32son drawingsad s+xcifications,
ratherthan ti separatedccuren&, is rquird in order to inCZ5aSS
participationby designengineersin the C of C prccessand tn simplify
the correction,revisim and cancellationof CCs.

4.2 Analysisprocedureand administration.Classificationof
characteristicssh+llbe acaqllskd by performingrequtiemmts analysis,
designanalysisand selectionof unitsfor in-icm. AgpendixA is
titendsdto guide the analystsin thiseffort. Require-rentsanalysis
shallconsidermissionfunctionsof hardmre elsrents,durationof
_ed bo~~, mviro~tal limitsOf the mission,availability
of mmt.enance and effectsof failmes on the mission. Dasignanalysis
shallmnsider the designfeaturesof hardmre ekrents relativeto the
-~ts Of ~rdtition, life,interchangeability,functionand
safety. =sign analysisshallencmpass, as appropriate,stulyof
mterial properties,fabdication,assanblyand testingprccesses,
tolerances,designHf e, failuremales,effectsof failureon performance
and safety,and the effectsof normaluse, handling,shippingand storage
on safety. Unitsof inspction shallbe selti using information
develo@ in designanalysis. Becauseof thetitiple interfacesand
activitiesaffectedty C of C, the classificationprmedure mst re&2ive
in~ts f- ~ desiq mgineer~ ~ @ity assuranceactivitiesof
the designorganization.Inputsfranreliability,manufacturingplan-
ning@ other sp=i~ t=tio@ies shallalsol= obtainedas necessary.
A mnference procsdum or equivalentorganizationaltechniqueshallte
used to administerthe preparationand“pmmlgation of CCs and to resolve
differencesof opinionor interpretation.

6
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5. DEITiUEDWIPE4EI?H

5.1 Re@rsmm ts of Cm. CCs shallk preparedfor each itm thich
is expectd to ke an itenof separatepromrsmmt, or pmcummnt as a
spareor repairitan.

5.2 Formatfor ,prcductdescri.bsdby specificationa. For items
describedby specificatirms(MIL-SID-961or MIL-SITJ-490), the G shall
te includedin Sectim 3, I&quirsm2nte and Section5, Packagirq/Prepar-
ationfor ~li~q. f%@es of mtes whichmy i= usedas applicable
to specificationsare givenin Ap+endixB hqein.

5.3 Formt for prr.ductdescrikd by drawings. For itemsdescriked
by draw”mgs(MIL-s’ID-1OO), CCs shallke includeddirectlyon the
~ts at the lwel of assmbly at which the characteristicfirst
appe~s. App=dti B providesS=n@es of noteswhichmy ~ used as
applicableto drawings.

5.4 Annotation.CrIdrawings(MIL-SID-1OO), CCs shallappear
immediately&side the characteristic<call-out. In s~if ications,CY2
annotationshallappsarin Sections3 and 5. Exan@es 0? CC,annotation
are given in @pendix C herein.

5.5 Classificationccxles.Classificationshallbs Ncdted @ ~S

of a categoryade letter,as follows.

Critical– C
Major - M
Minor - no letter

5.6 Kun@rinq. The characteristicsclassifiedshallte nmkered
seriallyon each drawing(regadlessof nmter of sheets), specification
or”separatecc documnt with arabicnmerals, as follms.

Critical– Cl throughC99
Major - MI.01throughM199,MI.101,Ml102,etc.
Minor - 201,202,etc.

?mnotationof minorcharacteristicson tiawirqsand specificationsis
not a rsquiremenL ‘Me previsionsfor annotationof minorcharacter-.
isticsare includedfor thosecaseswhere specialattention(sp=cial
inqxxtion or testmttkxisor equiprmts, etc.) is necessary.While
thesedesignatedminorcharacteristicscannotdirectlyaffectmajoror
criticalcriteria,theyare to he of such a naturethatnoncompliance
couldiqbsctor allow@act on otheracceptancecriteria. Examplesof
thesecharacteristicsare age contil dates,lot identification,shipping
containerlabling, etc. Drawingnotesshouldbe used to the mxinr.nn
sxtentpossibleto identifythoseexceptioml minor characteristics,in
lieuof annotation.

7
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5.7 Sqklmntaxy Syntmls. The follcwings@Ols shallte used,ti
designatethe requimmn ts indicatsd.When used,the appropriag
synbl shallappearwithinthe parentheses,as a suffixto the CC .
annotation.

EXan@es: (C2E)r (~04P), (~lW)

D-

E-

P-

v-

F-

L-

Certifiedtestor prcce.skdata acceptableas verification.

Requiresexceptionaltestingor ins-ion, not coveredby
a standardsamplingplan.

‘lbte verifiedpriorto assembly.

Criticalor major,as classified,when part is prccursdas
a seprate itm; mimr when coverd by higherassemblylevel
inspectionor test.

tksignatesa criticalcharacteristicthat is classifiedonly
Lecauseof effecton missionperformance,and thereforehas
no effecton safety.

Cesiqnatesa criticalcharacteristicthat has @xmtially
hazakous or unsafecrediticnsfor imlividuals-duringtl&
prcessing of itsms,but wuuldnot presenta safetyharard
in Fleetusage.

5.8 Bilateraltolerances.When the minhnn and maximumlimitsof a
character~stichave dlfferentclassifications,the classificationccd.e
shallk precededby a plus (+)or minus (-)sign,a5 appropriate.

5.9
in the

-le:
*2SOG ‘oos(=~) ~

-.001 (-MlolP)

~“~

Requirementfor irqection provisions.Unlessotherwise~ified
contractor %mrk author~zatlon.msmction reauirenmts shallEe”

specifiedfor all critical,major and”desitiatedmin~rcharacteristics.
AppendixD is intendedb guidethe classificationof characteristics
analystsin thisdetetiation. In specifyinginspectionrequirements
in Form 1 ~ifications (referenceMIL-S-83490), care shouldbe
exercisednot to referencecontractordommmts whichdeftie performance,
prccesses,test requirements,procedures,etc., and whichcan be altered
or revisedoutsidethe purviewof tk contract. In such casesthe entire
m remnt shouldbe statedin the formof a note. &cause an objective
of C of C is to allocateinspzdzioneffortin p~rtim to the

8
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specificationof insmctim -
.d remnts for unclassifisd chara~istics slnmldbe a~ided
whemvei .pssible.

5.10 Relationb prc=mrementcycle. C of C shallte acccnplished
priorto the releaseof the associateddrawiny or spscificaticms
for production.

5.11 Revisioos. Changes,mvisicns, cancellations,ad corrections,
to CCs includedin spcificatims @ drawingsshallbs tie by tk
same~er, methodsand proceduresus&5 to accmplish otherdrawing
and spscification changes.

PreparingActivity:
NAVY-C6

ProjectKIC-NO06
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APPR4DIXA
.

133E!V1’IFICATICN, SSL?WFIONAND CI.J!-SSIFICATIIX
OF CUALITY~S1’ICS

10. GfNEmL

10.1 q. This appeuli.xprovidesinformationfor performing
:* irsmmts analysis,designanalysis,and selectionof unitsfor
mq=ction to be use5 for accqlishing classificationof characteristics.

10.2 APPlication. ~is appendixis presentedfor purpxes of technical
guidanceto the organizationhavingdesignresponsibilityfor the itm.

20.

30.

40.

40.1
by tie

REFERmcEw IxmNmrs

see Section2 of the basicstandard.

DEFINITIONS

see Section3 of the basicstandard.

.’GENCRALGUIW+WE INEKXWATICN

EIXFOSe. ‘Ibisa~dix providesguidanceinformationfor use
responsibledesignactivityin accoq?lishingclassificationof

characteristics.

50. DETAILSOGUIDANCSINR3RYATICN

50.1 Identificationand selectionof characteristics.

50.1.1 Requirerrentsanalysis.

50.1.1.1 P.equirsmmtsanalysisinformation.I&quirsmmtsanalysis
‘isa systemt~c procedurefor determirunqthe demandsnndeon an itm
by its intendedmission. Five typesof hfornntion shouldlx?develo~.

a. AH functims the itemmust ~fonn duringits missim.
b. The durat’ionof psrformnce requiredof each function.hlhem

the p2rformnce tiresare randanvariables,theirmaximumvaluesstxmld
nomally be used. For unbmndsd randanvariables,percentilevalues
thatwill k exceededinfrequentlyor with lox pmixbility shouldke
Ussd.

c. Environmentalcxtreresa~licable to tke tission. Envimnmnts
my includeshcck,high tsqerature,lW t.eqerature,vibraticn,
acceleration,acousticnoise,vacuum,pressure,hmidity, saltspray,
fungus,ionizingradiationand others. The limitsof envircxumntal

I
‘1
I
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variablesthatmy be cqerienced by the item shxld be listed. fiter- .
actionsdue to ho or mre envixnuwntalextrems cmlrring sim.Qtaneoue-
ly and contributionsdue to self-inducedheatinqstructu=l resonances,
interfacingsystems,enmy actions,etc., slxxldIx?not overlmkd.

d. Maintenanceavailableto the itm in service. Amxer the
questions,“Canthe itemk mintained in use?” If so, ‘Whatmaintenance
can be performdundermrst-case conditions?”

e. Eff- of failuxes. Answerthe qUeStiOnS,“Canpartialor
-Iete failureof the i~ be tolerati?” ‘*t mm ~ * eff~
of failureon the mission?”

For a simpleitm, nust of the necessaryinformationmy be readily
accessiblein the prcductdaxnmntation. But for a canplexdevice,the
definingdccmx?nts are likelyto be nurrerousand the statsnentsof
requimlrellts~t diffused. Por cmple% deviceswherethe analysis
must be gerfomed at severalassenblylevels,it is nearlyalways
necessaryto synthesizesaw of this informationfor lowr level
assemblies.‘llmsit is desirablethatlmth the designengineerand
qualityassuranceengineerparticipateactively in tie analysisactivity.

50.1.2 Designanalysis.

50.1.2.1 Cesignanalysisfor new designs. &sign analysisis a pro-
cedurefor identifyingand understandingin detailthe mans by which
an itemis able to respmd to the rquirements of its mission,and for
determiningthe qualityfeaturesqam which smcessful respmse depends.
AU availabletechnicaldata relatingto the itenshmld be revia%ed
in supprt of the designanalysis. Relevantdatamy includedevelopmt
testresultsand repxts of designreview,reliabilityanalysis,failure
rrcdesand effectsanalysisand maintenanceengineeringanalysis,as
applicableand available. The analysts&gin by listingthe functims
performd by the deviceand cmparing t.knwith the functionsidmtified
by the requirsmmtsanalysis. tbes tte devicePrfom all functirm
rsquiredof it? If it dces not, the designpmblsm thusunmvsm?d mst
k resolvad. Next, the principlesof opation of the devicemst te
-Steed . The analystsmst answercmqletely the question,how does
it work? At thispint, analysisof devicefeaturesrelevantto the
criteriaof CLIFS (Ccordination,Life,Interchangeability,Punctionand
Safety)my be und~. Questionsthatmy be answeredinclude:

a. Whatmaterialprqerties or attrikakesof the itemare significant
in determining,the quality,i.e., prcductcm fomce of &sign intent?
wterial propertiesincludehardness,ductility,strength,mass,density,
resistivity,capacitance,spxific tit, mqnetic susceptibility,chm.ical
inertness,reflectivity,surface tension,vkmsity, color,vulnerability
to radiation-imlucedchanges,and my others.
isticsdescribableas presentor absent;they

Atiiibutesare character--
are distinctfrunvariables

I
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which are characteristicsmasured on a scale. At@butes, and material
p~rties my influmce 9ualitywith res~ct to my.pr all of the CLm.5
criteria. ‘!.%sdesignengineershmld indicatehut materialselectim and
designattributeswere chosento respnd to tbs.missim requ~ts.

b. How must the itembe prcceseed,fabricatsd,assembledand.testsd?
In additionto observableprqxmties, the processinghistmy of a device
can influencyits Wality to any or all of the CImS criteria. This
can mcu.r in severalways. Manufacturingp~sses can affeetmaterial
propertiesin ways not readilyobservable– hydrogenenbrittlem?ntof
heat treatedmtals is an exanple. Fabricationactivitiessuchas
machiningare squallyinfluential.Stressappliedduringtestingmay
inducecumulativeirreversibledamage_ssible to detectby nonde-
structivemans. The qualityassuranceengineer’skncwlsrlgeof shop
practicesmd capabilitiesis essentialat this stepof hardwareanalysis.

c. What tolerancesare @rtant to an acceptablefit of the device
withmtirq itms in higherassembly? Definitionof kterface rquire-
mnts is a systenenqineerinqtask. Theserequimmmts are usually
passeddcwn fran tie to lmrerlevel,devices,but my requiresynthesis
or verificationby analysis. Att his @nt, the analystsare linking
“outward”.frunthe deviceunderstudyexaminingr~ir~ts inplsedon
it by the largersystm. Oftenthe trueor actualtolerances“-A
on a deviceby the higherlevelasserblywill be diffimlt or impassible
to detsmn.inety analysis. It my be necessaryto wait for testdata to
re~lve such guestionsor it may be necessaryto sp2cifya “safe”toler-
anceknown to te conservative.Interfacerequirementsare oftencharac-
terizedin termsof “fionn,fit and function,” theymy includedimmions,
wsiqht,~ reguirsmmts (voltage,frequency,phase), sFcification
of requiredinputs,and unilateral,bilateralor statisticaltolerances
on all of these.

d. [ihattolerancesmust constituteelcmmts Ht for proper
functioningof the deviceand for interchangeabilityo.freplaceable
partswithin it? The analystmst also lcok “inward”to evaluate
=9uir-nts inqmssdby functionsof the item understudyon its lower
levelelsmmts. Tolerancesmy applyto dimmsions, electricalor
mchanical paramters or otherparmeters such as tim to performcertain
functions.‘lWsrancesmy be unilateral(+.001- .000), bilateral(t.001)
or statistiml. Statisticaltolerancescan k statedin term of variance,
standarderror,man *solute error,cirmlar, sphericalor eliptical
probableerror,FW error,or a varietyof other fores. Surfacefinish
expressedin micro-inchesPM is an exampleof a statisticaltoleran=.

e. What is the itm’s designlifeand what characteristicsdeter-
mine the life? War, corrosion,fatigue,R* stresses,par~ter drift,
mntamination,responseto ionizinq radiationand age effactssuchas
depolymrizationare -g themany factorsthatmy influenceservice
life. The presenceof so many contendingprccesses,ccupledwith the
difficultyof identifyingwhichprcxesslimitsthe lifeof a given
device,my indimte the need for partipationby materialss~cialists
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in the analysisprccess. If the itm is not maintainable,erd of life
cccurs~n functionalfailure. Thus,reliablelife (tin-efrandeploy-
mnt to an arbitraryunsatisfactoryreliability)is the designlife
parmeter. Peliablelifemy he much shxter thanman life. It is
estimatedby reliabili~ analysis.

f. Hu# can the iten fail? Partially?Con@etely? If ElW2A
(FailureW&s, Effects‘ad CriticalityAnalysis)or FaultTreeAnalysis
had keen~oh on the item,the analysisshouldk reviewedta
determinethe failureties to whichthe itenis subject,whethereach
mde resultsin partislor completefunctionalfailure,and the causes
thatcan generateeach ncde. If no suchanalysisis available,the
analystshould~rform a simplifiedanalysis.The prrcessis straight-
forwardedand qualitative.Each part in the device is consideredin
succession.PJl conceivablefailure@es of each part are listed,
lmthdegradativeand catastrophic.It is @ortant to listnot only
what is expectedto happ, but rathereveryfailuretie thatcan hap.
This umally requiresS* consolidationof simplefailureevents,
particularlywhen consideringhigherlevelsof assembly. For _le, all
of the numrous failuresthat can affectan amplifierin continuoususe Can
&s vmarized in three failure@es - no out.~t,gain out of tolerance,
noiseor distortionof the mplified signal. Similarly,formny switches,
all failurepossibilitiescan k stmrarizedby consideringthatsuch a
switchmy fallopen when it shouldromin closed,my close (short)tien
it shouldbs open,or my have excessivelyhigh circuitresishnce. In
reviewingthe ways an itm can fail,it is iqcrtant to assesspssible
effectsof envircmrmtal stressesas wellas oprating stresses. For this
reason,it is inprtant that the best availableenvirmmn tal envelope
& preparedduringthe p=eding requir-ts analysis. Besideeach failure
rrcdeshouldbe listedall cauws believedcapableof givingriseto the
failure. Pfiial or canpletecummsation provisionsin the designshould
~ considered.While lmpy, tti.sprccessis the essenceof ~ as
appliedto C of C activity,sincethesecausesare preciselythe quality
defectsclassificationsare intentkxlto prevent.

9. Can failureof the itm posea safetyhazardto humns and, if
SO, how? Anythin9that can causea failurennie thatmy generateor
increasea safetyhazardto personsinvulvedin the assembly,handling,
maintenanceuse or repairof the deviceshould”be identifiedas relating
to the safetycriterion.

h. Can normaluse, handling,shippingor storageof the device.wse
a safetyhazd to hmans, an if so, hew? Sanedevicesare inherently.
dangerous. This is true of weqxms ad saneccnponsmtsof v.eqmnsand of
energysourcesgenerally. For any devicethat storesenergyin transfer–
able form- mchani=l, electrical,chemical,therml or radioactive– the
analystsshouldidentifythosequalityfeatureswhich,if defective,my
increasethe safetyrisksnormallyasscciatsdwith the device.

14

Downloaded from http://www.everyspec.com



D3D-STD-21O1(a)
10 May 1979

APPINDLYA (Cbnt‘d)

50.1.2.2 Analysisforreprccuramt of existingdesigns. Fxi*ing
designsare reprccur.sdby thegovemmnt fora varietyof reasons- as
n?pir item, to replenishstockpiles,or in connectionwith system
alterations,ncdificationsandoverhauls.Frequently,reprccursmmts
inmlve new suppliers..Threfore,C of C nay lx2requiredunderccmditions
thatprecludeaccessby analyststo the designersor todesigndata. h
thesecases,~ analystsshmld obtainand evaluatedatarelatinqto the
OWattig historyof simil= item. Failureand rejectiondataexe
parti~larlyusefulfordesignanalysis.lilenCCa m.% lx assignedunder
theseconditions,or whenCcs existbut therationalefor thanis in
doubt,mre emphasisshouldbe placedon verificationat lowassembly
levels.

50.1.2.3 Cesign analysisforstandardstcckitens,privatelydeveio@
itms, and minoritem. LEsignanalysisshould& p?rformdon s~
stinkIt.mo,pr~vatelydevelo-@ itm-s,and minoritms in the _ manner
as formre &a@ex devices. wtily, all characteristicsat@dd &
unclassified.If designanalysisindicatedthatany characteristicmust
b? classified,the itenshmld be describedby a kvel 2 ok Level3 drawing
(D3D-D-1OOO)or mm 1 or Form2 s~if ication(MIL-S-83490), withCC
dataaddedas supplemsmtalmilitaryr~ir-ts.

50.1.3 kvels of inapectl“on.

50.1.3.1 Selectionof unitsof in=pection.Nity controleffort
is himizsd when msp2ctlonsare performd at the higkst assmbly levels
mnsistentwith the requiredinformationcontentand sensitivityof the
in~tions; that is, thehighestlevelsat whichdefectiveunitscan
Ee detectedand classifisxlunmbi~sl~. But enphasismustbe placed
,onthe need forunambiguousclasstiicat~on.Typicallya vezymall
fractionof the partsin a cmplex deviceare fuundto contrtitemst
of thequalityand reliabili@problem. It is muchnureefficientto
detestand eliminatethesepartsby impction at lcwasssnblylevels
thanto detectttmmin hi~herleveltests. -sealon prmursrm.t
infonnationand the techm.el informtiorldevelopd in designanalysis,
a deviceshouldgenerallybe selectd as a unitof inspectionif it meets
one or mre of the follmingcriteria:

a. It is to be procuredas an end itemundermntract.
b. It is tn be prcxarsdas a repairitem

It is requiredto be interchangeablefor use or safety.
:: Its perfomce can te detim.imdonlyunderactualservice

conditions(e.g., it mustte testeddestructively).
e. It is inaccessibleor costlyto in-t, repairor replace

afterinstallationin a higherassmbly.

No devicemeting any of the foregoingcriteriashould& excludedfrm
inspectionor frunC of C becauseit is designatedas a stadard stock
item,privately.develo.- itm or minor~e i-.
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50.2 Classificationof characteristics.

50.2.1 Judgemnt factors. At thisPint, the analystswill have
identifiedunitsof ins~tion ~risiq the item underanalysis,Imgether
with qoalitycharacteristicsof each unitof impection relevantti the.
CLIPSand otheracceptancecriteria. The finalstep is to assessthe
seriousnessof the relevantdefectsto the item’scontributionto *
mission. Threeclassificationcategoriesare available. They are:
CYitical,W jor and Minor as prwiously definsdherein.

50.2.1.1 Ekes.isof classification.Assi-t of a characteristicto
classificationcategorydemandscarefulexerciseof engineering
jwikyamnt.The anticipatedeffectof a defecton the mission,as revsded
by the analysls,and the conditionsunderwhichthe unit of in-on
~YbeP rccursd,are the onlyvalidbasisfor classification.Caremst
te exercisednot to over-classifyor under-classify.Classifications
shouldreflectthe seriousnessof the defects. C of,C strmldnot be @
as a mans of creatingadditionalrequirements.Classificationshmld
not be used as an arbitraryn-emsof increasingthe amunt of -ion
for a particularcharacteristic,nor shouldclassificationk basedsolely
on themgnitule of the specifiedtolerance.

50.2.1.2 Rationaleof classification.A characteristicslmuldmt
te classifiedunlessthe analystsare agreedthat theymuld rsquirerework
or scrappingof sub~ent itmtsexhibitingthe defect. Altlnughminor
characteristicscan have no directimpacton CLIPScriteria,tbse
annotatedmst have significant@act on otheracceptancecriteria(i.e.,
mmlatory test/tispectiOn,safetylakling, etc.). Classifi=tion covering
“allother”characterisitcs,lmse teminolcgy such as “aff=tinq
semiceability,“ and similarcatch-allv.ording,shouldbe avoided. It
shouldk rmmkersd that the assignsilclassificationswill also guide
qualityass-ur~cepersonnelin dispsitioningdiscrepantmaterialmd
n@cingdecisionson waiverand dwiation requests. Sare of thosedecisions
till have to be made many yeEusaftertle C of C analysis,during
reprocummnts, re@r itm prcxmremnts, and procurem.ntsfrm alternate
sources. ‘Ihusit is inpxtant to maintaina consistmt rationalegiving
rise to the classifimtion decisions.

50.2.1.3 MultipleCLIFScriteria. If a characteristicis judged
classifiablewith res~t to * or mre of the CLIFS criteria,themst
stringentof the applicableclassificationcategoriesshouldbe assigned
to it. Guplicateclassificationsof the sam characteristicshouldbe
amided.

I
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50.2.1.4 Classificationauffties.
of guidanceoptmns availableto m

D-

E-

P-

v-

F-

L-

mD-Sm-2101 (C@

Six suffixeswhicha@ify tk range
classifierare pmvidsd helm.

Certifiedtestor prccessdataacceptableas verification.

Rmuires exceptionaltestinqor.inmectim, not ccvered
by “astandard’=m~9 Plan:

lb & verifiedpriorto assanhly.

Criticalor m jor,as classified,
separateitm; minorwhenrevered
imqxxtionor test. The v suffix
mnv situationswheredimensional

when~. ispmcuredaaa
@ higherassemblylevel
shouldhusedtomver the
characteristicsare vitalat

pa~ levelbecauseinterchangeabilityis requirsd,lmt are of
ninorsignificanceafterasscnblyhas ken cxnpleted.

Iksignatesa criticalcharacteristictit is classifiedonly
becauseof effecton mission~formnce, ard tkreforehas
no effecton safety.

Designatesa criticalcharacteristicthathas ~tentially
hazardousor unsafeconditionsfor individualsduring
the processingof item, but muld not presenta safety
hazardin Fleetusage.

I
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USE OF NC7TES

10. GmSRAL

10.1 g. This appmdix prwides informationon stxudardarri.
nonstandardnoteswhichmy be usedon drawingsand s~ifications. “”

10.2 Application.This ap~dix is presentedfor the purpse of
technicalquidancein usinqnotesas applicablein tiawingsand
s@cificat~onswhich speqi~y

20.

30.

40.

classifieiicharacteristics.

REFERsNcsnDxuMmrs

Net applicable.

D12TNITICNS

see section3 of the basicstandard.

=- ~DANG. INRWMATICN

40.1 Furpse. This appendixpresentsexanplesof standardndes and
describesnonstandardnoteswhichmy be used duringclassificationof
characteristics.

50. DEXAILEDGUIDAWS INFWommml

50.1 Standardnotes. The follc.wingstandardnotesmy be used as.
applicablem drawingsand specificationswhich specifyclassified
characteristics.

a.

b.

c.

d.

Classificationof characteristics.This C of C coversquality
reWlrwts whichaffeetccordtiation,life, interchangeability,
function,and safety.

.Sa@ing standard. Sa@irg prccdures shall& in acco*e
withMIL-STD- unlessotherwises~ified.—

Inspectionby class. AQL, ACQL or W values,when specified
for a groupof identicallyclassifiedcharacteristics,shallapply
to the qroupas a whole.

Classificationsmffties. Classifiedcharacteristicsfollovd
by one of the suffixeslistedbelowshallbe impcted to the
r-~~ts indicated.

D - Certifiedtestor insp=tion data acceptableas verification.
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E - Pquires exceptionaltestingor inspection,not &vered
by a standardszmplinqplan.

P - ‘lbk verifiedpriorto assenbly.

V – Criticalor major,as classified,when part is procured
as a separateend item;tier when coveredby.higkr level
inspectionOr test.

F - Designatesa criticalChaI_a-iStiC that is classified
only becauseof effeeton missionperformance,W therefore
has no effeeton safety.

L - Designatesa criticalcharacteristicthathas potentially
hazamlousor unsafeconditionsfor individualsduringthe
processingof itms, but tmuldnot presenta safetyhazard
in Fleetusage.

50.2 Nonstandardnotes. A varietyof nonstandardnotesmy te necessary
to expla”mC of C requirenrmtsor conveyC of C information.They should
be ussd literally. In general,a note is neededwheneverthe suffixE is
W-W ~ one or mre m. In addition,notesmy k used to describ?
reWm~ ~s=ti:n m=, in~m conditions,specialfils or
gages,lot formtmn requimnmts @ Otherinspectionor test requir~ts.

I
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EX?!MPLWOF CL.%SSIPICATI~C13DES

10..GfNERAL

10.1 ~. This appendixprovidesexanplesof the classification
cedes* appliedto varioust.~s of characteristicson spcif ications
and”drawings.

10.2 Application.This appmdix “ispresentedfor the purpaseof
technicalcjuidancein illustratingthe use and applicationof the
classificationties. The eianplesare not intendedto
levelof classificationof a particularcharacteristic.

hdicate the

20. P.m’ERmCEDECUmNIS

Not a-pplicable.

30. DEFINITIONS

See section3 of

40. GENERALGUIDAWE

the basic standard,

INFWU4ATIDN

40.1 Furpse. This appendixpresentsexan@es of ths a~lication of
classificationu=desto dimmsional characteristics,notes,and to
specificatim characteristics.

50. DEX?WLEDGUIIM.NCSINEYIP.J!ATI@l

50.1 Dimmsioml characteristics.The follfig exmples illustrate
the applicationof classifimtion @es to d-sional characteristics.

.752

.748

a.

.752

.748

(CIP) +.000
or .750i .002 (CIP)or .752 (CIP)

-.004

l.laximnnand minimnnclassifiedcritid. ~ires
verification~rior to assmbly.

(M.lol) +.000
or .750t .002 (MIOl)or .752 (Mlol)

-.004
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b. i%ximnnaod minti classifiedmajor.

.752
(+Cl) +.000

.748 or .750t..002 (+Cl)or .752 (+Cl)
-.004

c. MAnnnn cl.assified critical.

.752
(-MI.OIV) +.000

.748 or .750t .002 (-14101v)or .752 (-Mlolv)
-.004

d. Minirmnclassifiedmajorwhen part is p~ed as separateend
itxn;-r when promred as part of higherassembly.

.752 (+cl) (iCl) +.000 (+Cl)
or .750* .002 or .752

.748 (-1.llol) (-illol) -.004 (-1.llol)

e. Maxti classifiedcritical- Minimumclassifid mjor.

50.2 titSS. The applicationof classificationcedes to notesare
dcmmstr~i.n the followingexa@es.

(MIOIP) Eoth sidesof the windm+,itsmq , shallbe freefrcm
primr, paint,or foreignmaterialsand fran scratches,
cracks,or chipsthatwld rduce visualobsemation.

a. All characteristicsin noteclassifiedmajor. m k
verifiedpriorto assembly.

(201D) Material: Steel,ATSI 1040 to 1060 inclusive,(+Heat
treatedti a Hardnessof Rc 36-40).
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b. I%mt.ionof note in parenthesesclassifiedminor.
Certifid testdata acceptableas verification.

Wminder of note classified.

(MIOID) Material:

c. Material

Steel,corrosionresistant(AISI201 annealed
at 1,900”Fminimnn)(12guage)sheetor strip
cold formedto give a hardnessof (RC32
minimwn)in area indicatsdby dot dash (.-)
lines.

and annealingtmpratwe classifiedm jor.
Certifiedtestdata acceptableas verification.-
!l%iclmess(gauge)classifiedas major. Hardness
classifiedcritical;to te verifiedpriorto asssrbly.

50.3 Specifimtioncharacteristics.Classificationaxlesas applid
to s~ification characteristicsare illustratedas follcws.

a. Armingand nonannina(Cl) The Safetyand _ tiule shall
not te armedwhen subjsctedto a spinof 1,000t 50 rpn for
3.0 sscondsminimnn. The rrcduleshallnot.te fullyarmedwithin
1.3 SSCOndSand shallte fully?mred in 3.0 SeCOndSwhen
subjectedto a“spinof 2,000+ 200 rpn.

- 000

b. Sun bean width (M102) The sun antennahalf-,-r teamwidth
shallbe 8.0 f 0.5 degrees.

c. Marking (M106) In addition.toany s~ci:l m.rkingrequired
by contractor order,all markingshallk in acmrdance with
MIL-.SrD-l29and Code of FederalRegulations49 CPR 171-190.
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SELECTIONOF SAMPLING~

10. GENERAL

10.1 =. This ap~dix establishesguidancefor selectionof
eanplinginspectionrequi.rewentsto be ussd for verifyingquality
characteristics.

10.2 Application. This ap.=ndixis presentedfor the puqmse of
technicalguidance. %e impction reqirsmmts as descri.tedkrein should
M s-if ied for all critical,majorand designatedminorcharacteristics.

20.

30.

40.

40.1

REFE!umcm ~ :. ?Is

See section2 of the &sic standard.

DEFINITI@t3

See section3 of the basicstandard.

C21WPALGUIDANCEINF3P14ATION

EY?s!2s” This appendixdescribessamplinginqe&cion rquimmnte
to be used bv classificationof characteristicsanalvstsfor.Verifvinq
qualitycharacteristics.

. .

50. DEI’AILEDGUIDANCZINI13RMATION

50.1 Ceneral.

50.1.1 One huntiedP cent inspection. UnlessotherwiseMica&xl
(See5.9) the C of C analystsshouldspecifythe .sa@ing irqection
requirsmmts to be used for verify~ qualitycharacteristics.One
hurikedp?rcentinspectionmy be requirtibut shouldlx?avoidsdto
the maximum extent pssible. One hundredpercentinspectioncannot
quarantee~rfect outgoingquality,becauseinspectionprccessesare
subjectto human errorsgrowingout o.ffatigue,mnotiny ~ s~l=
factors. In sam instances,the cost of 100 ~cent in~tion is
prohibitive.Also, 100 psrcentinspectionis not feasiblewhen the test
or irs~tion prmess is destructive.

50.1.2 SeuqJlinq risks. samplingin~tion is basedon an assmption
of staticalregularity.‘he sacpleis assm@ to representthe lot,
batchor group fran which it was chosen. Inferencesabcutthe quality
of the larqergroup,made by examinationof the San@e,,are evaluatsd
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by ~s of a statistiml decisionruleand a d~ision to acceptor reject
the laqer group is made. Becausesasplinqis basedon statistical
principles,risks=e inherentin its use. 2)..0typesof risksare
associatedwith sanpling: 1) a gccxllotmy be rejected,2) a tad lotmy
be ac!ceptsd. A gcd sanplinqplanbalancestheserisks..It protects
consurrerand proiucerby providingtifomaticmstoutthe lot aml it
minimizesinspectionand _rk. The analystsshouldstwlythe docuwnts
referencd belw, so as to thoroughlyunderstandtheiruse tefore
~ifying samplingrequirements.

50.2 SGu@ing plans.

50.2.1 StandardS- ling plans. San@ing requirementsmy be stated
in temu of lot size,.san@esizeand acce.ptmcenmbsr or in ternsof
AQL (AcceptableQualityIevel), AOQL (AverageDutgoingtiity Limit),
or ~ (Limitingr)uality). Standardsapling plansand additionalguidance
are prescribedin MIL-S’ID-105,MIL-S’m-414,KtL-SIQ-1235,MIL-HDBK-53,
MIL-HDBK-106, and MIL-HLIBK-1O7.

50.2.2 specialsamplingplans. Specialsmpling plansmy te sp2cified
whendesirableor when no standardplan is acceptable.When a s~ial
sanplingplan is ~ified, the suffixE shouldbe axed to the
classificationnotationof the characteristicaffectedand tk plan should
te fullydescribsdin a note.

50.3 Lot fomation.

50.3.1 Id sizeand develo~t. The sizeof in-ion lotsand
the mannerof theirformtion are mattersy~iring judgerrmtby the analysts.
For a givenunit of inspecticm,limitson lot sizeare generallyinpsed
by the p~uction prmess - a lcx..erlimitby quantityof materialprcduced,
m ~= 1~: ~ availablehandlingor storagecapacity. Withinttme
limitsthe pmmry characteristicto be preservedin forminglots is
-enei% of i- withina lot with respectto the quality
characteristicsto be inspected. Tlms,it is oftendesirableto define
lots in tsmroof the outputor averageout~t of a shift,productionday,
productionweek or other tti unit duringwhichessentially,uniform
qualitycontrolsmy b expectedto o~ate.

50.4 Sa@ing plan indices.

50.4.1 Acceptablequality level. AOL is a percentdefectivewhich
a ~linq Pl~ will acceptwith high probability.Specificationof an
l!QLd-s not mean that the governmn, t will willinglyacceptJmcm
defectiveunitsof prcduct,but that the governmnt is willingtd licit

24

Downloaded from http://www.everyspec.com



m13-.sll)-2lol (0s)
10 May 1979

APPENDIXD (tint‘d) .

the contractor’srisk of havingacceptablelots rejectedby sanpling.
In MIL-S’TD-1O5,MIL-STD-1235,and ?4m,-Sm-414,sanplingplansare indexed
bY W. - AQLs inplynure exactingand extensive.san@ing,higter
AQLs inplyless exacting,lessextensivesanpling. .

50.4.2 Averageoutgoingqualitylimit. ‘IhewListhemxinnm
averageoutgoingqualityfor“agivensanplinginspectionplm. Sa@ing
planswhich are selectsdtoassure a desired~ are basedon the assun@ion
thatrejettedlotscariand will k subjectedto screeninginspction.
Plans”of thistype cannotbe USCY3wheredestructivet~ testingis the
onlymans of determiningconformanceto spcified qualityrequir~ts.
In MILATD-105, the AmL can be cahsulatxxlby multiplyingthe appropriate
factor,foundin TableV-A or V-B, tiresthe quantity(l-samplesize/lot
size). In MIL-STD-1235,the ACr21sappaarat the tot.tm0S & mrres~ndjng
AQL co.h!msin the tables. IN MIL-STB414,the ACX)Lcan b deteminsd fOL’
a specifid samplingplan by findingthe maximumvalueof P(A)x p x
(1-sanplesize/lotsize). P (A), the prohshilityof acceptance.is the
ordinatevalueand p, the processaverage,is the Correqnndingakcissa
valueof the CC curvesgiven in TablesA-3 (MIL-S’ID-414).

50.4.3 Limitingcruality.~, or LTPD (Intmlerance Perce.nk&.fecti\-e)
as it is suretin~stermd, is the nwxti percent.defecti~,e(wrest
prduct quality)the consmer is willingto risk acceptingwith a ~ific.xi
(lrw)probability.Specificationof IQ dcesnot mean the governmentwill
willinglyacceptknmn defectiveunitsof prcduct. In MIL-STD-105,L@
with associatedconsumr risksof ten -cent and fivepercent-R given
in TablesVI and VII re~ively, or my k obtainedfrnnthe omrespmd~ng
CC curves. In MIL-STD-1235and MIL-S’ID-414,L@ with associatedcon.mmr
risksmust be determinedfmm the correspontlingCC curves. HandtookH53
containsfurtherdetailson K curvesand samplingplan indicessuch as
?QL,ACQ, and 142.

50.5 Variablesinspection.

50.5.1 Conditionsfor use. Inspction by variablemy te specified
when the qualitycharacteristicto be in~ctd is masurahle on a
mntinuous scale,and where it is knum (ormy be assured)that.
successivereasurem.?ntsare inde~dent, identicallydistxibuted,ncmml
randanvariables. The conditionof independenceis satisfiedwhen no
masursrmnt is affectedby precedingmasurentats. The ccmlitionOF
identicalnorml distributionis satisfiedwhen successivemaax:msnts
are describedby the well knmn tell-shap?dGaussiancurveand when the
man and standarddeviationof the distributiondo not v= h time.
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50.5.2 Advantagesand disadvantages.Variablesinapectim has the .
advantagesover attributes~.icn of intumentlygreaterinformation
content,.permittingreducedSan@e sizesin many applications.Hcmver,
variablesir.s~im typicallydarrardsgreatertire,attention.and
instmmentation. MIL+ID-414 providesprmedures for estimatingthe
man and standarddeviationof sanplesvaiables, for ccnpting ~cent
defectiveand determininglot acceptanceor rejection.

50.6 Continuousins~ticn.

50.6.1 D=cription. Continuousins~icm is a contiguoussanpling
prccsdure‘n whichdesisionsare msde unit by unit m!gardingthe fraction
of follcwingunits to te impcted. Usually,100 percent-ion is
requiredOf units initiallyprcrkced,follokd by alternating~iods
of sanpliq and screening. ML-SD-1235 providesa rnnnberof continuous
=’@ing PlmS fOr fi~im by attriim~s with tis~ctiom for their
use.

50.7 Inspec tion by Chmacteristicand class.

50.7.1 General. Inspectionby characteristic~ that the specified
sanplingr~mts applyto each indicatedcharacteristicindividually.
Inspectim by classmans tit the s~cified sanplingrequirementsapply
collectivelyratherthan individuallyto all characteristicsof the
devicewithinthe m ~ category(critical,m jor,fir) . ~
ins~ting by class,the acceptancenundx2r(msxti numberof defects
thatwill allowa lot be accepted)appliesto all characteristicswithti
the class (defectsare cumulative). Pclditionally,clearanceor ecreen-
fi9 ~ir~ts apply to dl c~acteristics withina classand not to
justthosedefectswhichcausedthe rejection.When insps.~ionby class
is specified,analyticalproceduresare availablefor the casewherethe
class~t & dividedintotwJ or mre subclasses.An exarpleis the
sltuatlonin which m characteristicsof a classhave the P suffix
q-: that is, the!mst k= inspectedprior~ asssnbly,whilethe
IXZll_dmmgcharacteristicsOf the class are ~ be afterasssmbly.
Appmtionmnt of sanplingrequirementsto sukclaseesshouldbs made sp
as to assurea qualitylevelconsistentwith”the requirementsSpscifi.sd
for the classas a tile. A prccedureis givenin the follwing para-
graphsfor variouscases.

50.7.2 ApportiornrentusingACQL. The ~ is utilizd to assign
sanpltigplansto .sx&dasses.This assuresthat themucimumpercent
defectivewhich is accep”~ undera sutclassinspectionsystemwill not
-Ceed thatof the originalclassinspectionsystem. To apprtim a
classiKX2L(ACX2~)anungm suklasses,YOU my assignthe quivalent
sutdass ~Ls (Z@%) any valueas longas the am of all the sub-
class~ris dces not exceedthe PM)~.
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‘l’hestove fornda is validwhereI@2~ ~10.1.

RX exanple,if classACX)Lof 4.0 is assignsd,then equivalentI!52Ls
couldbe assignedto threesubclassesas follows:

I

AcQIj = 0.5
~L2 = 2.0
ACQL3= 1.5

I when assigningthe AQI.@, mnsideratim shmld be givento subclasses
which have a qualityp.mblm, the relativesizesof ttr=subclasses,
whichPLQIS are availablein standardinspectiontables,and the costsof

I samplingto a s-if iedACX2~.

I ?inotherrrethd is to dividethe ACQ~ equallyanungthe mixlasses:

-
-=— fore=l, 2, ...rm

m

!Ihisformulais validwherem% “<10.0.’

Ifthe ACQLC~ 10.0,thena mre exactformla mst k used:

,,
IX12%= l-(1-ACQ~) l/m for e = 1, 2, .... m.

A disadvantageto dividingthe assignedACI_&*1Y ~!l ~ m
subclassesis thatthe calculatedUb is u=lly not available~
standardti-tion tiles.and tie n- tighti W2L amil~le IIUI*bS
assignedto all the subclasses,resniltingin increasedinspectioncosts.

50.7.3 Appxt.io~t usingAQL. Apprtionmmt of a classPQL mung
sutdasses varies.accmdingto the Militarystandardbeingused as follows.

a. when usingFUL-STD-105,a classA(2Lis oftenassignsd. ~
apwrtiOn a ClaSSML (?’Q~)armngsubclassesis considerablyn-ore

I
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canplicatadmthsmaticallyand not reducibleto a sinplefomud.a. When -
a classPQL is assigned,it is necessaryb referto TableV-A or V-B
of MILcS’ID-105and finda’correqmnding~L. Sincetire are several
pssible AQLs givenin MIL-SID-105for each assignedML, it is necessaq
for the mgntizantagencyto decidewhat overallACQ~ is desiredfor
the classof characteristicsunderconsideration.This 7Q~ can then
be apportionedarongthe sulxlassesand correipmdingwI.# calculated
as d&cussed in paragraph50.7.2. Fran the ~I@ calculated,new
-lin9 PlmS with mrms~nding new lot sizes,~le sizes,and AQLs
can be foundin TableV-A or V-B of MIL-STD-105.

b. When usingMIL-STD-1235,a classAQL s~if ied can be directly
assigneda mrrespmding classA~L fran the tables. Then subclass
A(12Lsmy k calculatedas discussedin paragrpah50.7.2.

c. Sticethe sax@nq plansdesignatedin MIL-S’m-414are a~licable
to the inspsrtionof a sfiglequalitycharacteristicof a unit of praluct
and not to a classof characteristics,the abve proceduresare not
applicableto mL-sm-4 14.

50.8 Inspectionof interfacecharacteristics.—

50.8.1 hS~ tim criteria. Interfacesof repairparts,equi~nts,
subsyst&nsand ccqcnents, whichare pnxured separately,shallbe
identifisd on designdisclosuredcmurents. These interfacesin mst
casesare definedby a crripsitegroup (sutclass)of characteristics
which shouldk inspectsdand andlyzd as an entityto insurep-r
physical,functionaland environmentaltiterface,i.e., this sutclass
shouldk in!s@@ed by class.

28

Downloaded from http://www.everyspec.com



I
I

I

;

I

I

I
I
I

I
I

-.

I
I

I

I
I
I
I
I

I
I

I

I
I

;

:..

STANDARDIZATION DOCUMENT lMPFiOVEMENT PROPOSAL
(See Instructions - Reverse Side)

DOCUMENT NUMBER 12. DOCUMENT TITLE

m, NAME 0FSU8Ml TTl NGORGANl ZAT10N 4. TVPEOF ORGAN IZATl ON(M,zrk Line)

,! 10 VENDOR

n“ USE R

ADORESS (Street. City. Stntc ZIP Cod,)

•1
MA NUFACTUREFI

D 0THER,SP8C,,,,,

PR08LEMARE4S

m P.rmr.oh Numb., and W.ardin W

b. RuOmm*”dM!Wo.ding:

c. il. *son/Fl*tio ..!. 10, l%comm.. d.tlo.:

REMABKS

.NAME OF SUOMOTTER (Let, Fir8t, Ml) - Opti.a..l b. WORK TELEPHONE NUMBE13 fl. cl. de Are.

Code) -Ootio..l

MA#LONOAOORESS (street, Cit?. St. te. ZIP Code) -00,30 ..1 8, DATE OF SUOMISSl ON (Y VMMDD)

I

DD Low 1426 PREvl OUSEOITtON lS08S0LETE.

Downloaded from http://www.everyspec.com


