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FORXWORD

The fast-changing state of the alactcxics art, together xith increasingly com-
plex aquipments demarding high reilability, 1as created the need for (1) adSticnal
requirements in aleetrenic parts 3ad tubes m.ﬂcations, @) Aster coordraticn of
parts specifications, (3) the establishment cf tecknical characteristics data for 3As-
semiration to design and logistics persorne! snd (4) a complete review of the parts
specifications program to ensure corcpatibility with the reliability program. Trese
basic needs were recognized and reporied by Task Group 5 of the Advisory Growp er
Reliability of Electronic Bquipment in its repoxt dated 4 June 1967.

Accqrdingly, the Ad Hoc Stzdy Greup cn Parts Specifications Management for
Relability was established by a memorandam of agreement cated 14 July 1958 umder
the joint sponsorship of the Office of the Assistant Secretary of Defense (Research
and Engineering) and the Office of the Assistant Secretary of Defense (Supply and
Logistics). The basic objective of the stndy was to analyze the recommendations of
the AGREE Task Group 5 and 2dvise the sponsors regarding efficient Implementation
methods and procedurss.

This report, which contains the finfirgs and recommendations of the Study
Group, Is issued at this tlmefor mformaﬂmalpnrposes anly.

.- Invle'otthestndy'ewich scope, theuroup'srecommendauonswmexevta
major impact on many groucs in both government and industry and at leveis from
management down to the maay tecimical and service activities. Many of the proce-
dures recommended radically. depart from methods now used; however, only thrcugh
these new techniques can we gain the achievable berefits that are needed to meet

__present design demands.

Moreover, this ~eport indicates that the time schednle is eritical and that
maximom benefits will be obtained only if the recommendations are carried sut
immediately. Agqain, this poses a challenge to all the interested goverrmental and
inc.istrial activiues.

The prototype speciﬁmﬂons and standard format for design and documeriation
are offered, not as the ultimate, but as guides to a methodelogy. In our rapidly
advazceing technology, new and better develcpments may be expected by the time the
total program outlined in this report can be implemented.

Accordingly, all recipients of this report are urged to use any of this materfal

that may be useful xnd apprepriate to thefr activities,

J%M, Bridges
Hiorg Directer ¢f Electrernics
Office of the Director of Defense
Research and Engineering

Ctfice of the Assistant aecreta:y cf
Defense (Supply and Logistics)

E

PRRPN

© e e m——

FERNE SPRUS

RO

o Davie




I | ) o vk I i
x
, S
; i Page . ; !
N i
TomeWCTT L L L h ekt t e e e et e e e e e 1 !
1. Concepts ard Cbjectives for the Preraration of Specificatosns ’
; Embodylag Tailure-Rate Sequirements . . o .« . & e oo 1
1 1.1 Imbodmetion . 0 v ¢ 0 0 0 . 0 e v e v e s s s 1 '
! 1.2 BssicComespt + v 4 4 ¢ o . © s v e s e v e s 1 :
} ! 1.3 Additioral Factors To Belnclzded. « « o o o o o & . o 3 ' }
i ! !
; 2. Procedura for Incorporating Reliability-Assurance Frovisices
[; ‘ hnoPartsSpecificaions. ¢« o v ¢ ¢ 4 ¢ ¢ ¢ o o o « v+ 5 ]
3
! f i 2.1 HEodCHOm o o o+ o o o e e e e e e +ee+. B !
j g {. 2.2 Sccpe of the Speciffication-Revision Problem. . . . . . . 5
: : 2.3 BasicApproach. . « & 4 . . 0 00 . 0. e | !
’ 2.4 Quantitative ExpressionofRelability . . . . . . . . . 7 '
. 2.5 SpecfledFallure Rai®S. . . + o v« 4« o =« « ¢« o « » « 8 \
’ ’ v 2.8 Fafluore-RateInspection. . . . . . . . . T - :
. 2.7 QualificationProcedore. . . . . . . . . . .. 0 0. 9
! 2.8 RevisionProcedure . « . « . . . N «c .. 9
3. Outltse of Form and Instrectors for Preparation of Design and
Procnrement mm.nhﬁonfor MiL'.aryPar!s ..... « « 13
- o Hreon . - R
3.1 mmon - e ® - - - .’ ..... * .;Q - - - - - 13
r © 3.2 Rem Requirements Sheet . . . . . . . s ... 2
: i . 3.3 PartSpecification. . « « ¢« ¢« ¢ ¢« ¢ o o o o o o « . 23 .
; i 1 3.4 ApmvedSoureesofSupplyforQual!ﬁedE‘ectronic :
i PartsList. . ¢ . & v ¢ ¢ 4 4 ¢ a o« o o o « o o 37
1 N 3.5 Appucaﬂonmiasheet .......... P /A !
i 3.6 MililaryStanderdsSheet . . . . . . . . . e e s . o 39 ;
l )
4. Sample Specification for Capacitors of Established Relfability . . 43 _
.,:._:" o ., ." «v.:‘ . - “,
1. w‘ L] - ‘Q ',.-- * ’. B [ ] . ® L3 - . - . L ] - [ ] L] * - - 45 {
[} 20 Appwblemmens e o & o © o+ o o & 66 o ° o -0 & 48 1]
3. wremem e & o o & o s e o 6 e o s s o s o . 47 ¥
! - 4., Quality Assurance Provisiors . . . . . . e o s s o o 52 }
i 5. PreparationforDelivery . . . « « ¢« o 2« o o =« « « o 69 }
i - 8’ mm ..... L L] L » * [ L] L] ® - - * - L 3 - - - 70 (
; 5. Technical Pasis for Relay Reilabfiity Provisions . . . . . . . 08
4 ) .
'f’ H 8. Electrcn-Tube SpecificationSheets. . . . . « « . . . « & & 107
i i | |
; 3 f
{ ] v i
i
§ :
1
i




PRI D

FIGURES ,(
y t
Pace
(Secticn 3)
\ 1. Dem RequiremenisSheets(sample) . . « . . . « « « ¢« « & 15
i 2. Item RequirementsSheets(sample) . . « . . . « + + . . . 17
' 3. Surplement io Miltary Speciffcation (samplel . . . « « .« . - 36
] 4. Arproved Sources of Supoly List of lterns Qualified Under
! ' MIL-C-0000Specificaton « « « « = o o = =~ « s o « « « 38 ,
. 5. ApglicationDmtaSheets(sample) . . . « ¢ ¢« ¢« o ¢ « o o - 40 ;
l \ 6. MilaryStandarésSheet(sample) . . . . « « -« « + « « . 42 l
% . .
v 3 . Chartl. Technical Documentation in the Department of Defense . . . 20 - ¥
: ‘ {Section 4)
, 1. Determinmation of established failure-ratelevel . . . . . . . . 60 ..
! 2. Lie at temperatures and voltages relative to 100-percert rating . T2 ,
! : g (Section 5) - t
‘ ‘ 1. Life TestAcceptazce Plan. . . - - - P (- I
: i * - g ‘i, - S . Mn” ' -
’ ] N - - o H
' ' L Fallure rate (30-percent confidencelevel). . . . . . . . . 46 t
. )18 Capacitance tolerance . . . . . . ¢ ¢ . ¢ o 0 o - e . 46 . :
P OI.  Terminal-to-terminal irsulation resistance . . . . . . . . 49 :
! IV. Insulation-resistance correconfactors . . . . . . . . . 49 :
V. Capacitance change at extreme temperatures. . . . . . . . 51
VL Qualificationinspection. . . . . . . . . . . . .. .. 54
VI. GroupCinspection. . . . . . . . e o o o o o o o o « 55
' VII. GroupAimspection. . . . . « . . . . e e o s s e o s 58
. > & GroupBinspecton. . . . . . . ¢ . ¢ ¢t o e e o o o 57 !
{ X. SamplingforgroumpBinspecHon . . . . . « . 4 . . . . 57 ¢
i XL, Summaryoflifetests(format) . . . . . . . . . . . . . 58 !
! X0 Esablishmentoffallorerate (format) . . . . . . . . . . 64 !
XTOI Dielsciric withstandingwoltage . . . . . . . . . . « o . 85
i XIV. FalurerateSs. . . . . ¢ ¢ &¢ o = o s o o o o o o o o 7
!
|
i E ’;
| ;
? ‘ E
vi
.’ ;

——— e e e 1 e Sty o




e

e

¥ e ae—— wn

ey - .

e i ~

-~

" vﬁ&ﬁmﬁm&mﬁﬂR&Wmﬂ@m’ﬁlmmmmmmmanwm,ﬂmm O

e . - PO L s e o et

1. CONCEPTS AND OBJECTIVES
FOR TEX PREPARATION OF SPECTFICATIONS

EMBODYING FAILURR-RATE REQUINRMENTS
1.1 Intruduction.

The elec*ronic-part fajlure rates required by the Mtiitary Departmenis are so
low itat exiremely large numbers of mits must be tesisd %or long periods of time
to ersure the atiain=ent cf those . ates-with any reascradle degree of corfidence.
The assurance {with 90-percent confidence) of a xilure rate of 0. 1 percent per 1000
hours, for exawmrple, requires over 2 million urit hours of test withoat a fatlure, or
nearly 4 miilion hoors with no more than a single failure, Tt is obvious that the
assurance of even ttis moderate faflure rate on an indtvidual-lot basis is entirely
impractical. We must develop a new approach to spect’ying inspection requirements
that will ensure the desired faflure rates without demanding an unrealistic and un-~
economical amount of tnspection.

Based on the concept described here, procedures are fnrnished for accuxa-
iating, over an extended period of tire, the objective evidence of reliability gener-
ated by the parts mamfacturer's performance of the specified acceptanee Inspection.
Thos, means are provided by which the maximum failure rate of the product can be
estimated with a high degree ol confidence ard certified by the qualifying activity.
In addition to the Itfe-test provisions of the acceptance inspection requirement, this
approach permits the extension of life tests beyond the ena point specified for ac-
ceptance-—or for Increasing the number of sample units life-tested in each lot--io
permit the rapid accumulation of fafinre-rate data. Qualificaticn- and accepiance-
inspection procedures are modified for gver-all consistency.

h&efonovi:gseéﬁots, this concept is descrided in detafl, and certain other
pertirent guidelines for preparing electronic-parts spectfications embodyirg faflure
ratcs are delireated. S

1.2 Basic Concept.

MWWSWbemedumnmemtdqmmﬂonmﬂon
and re-evalnation, acceptance inspection and failure-rale testing, as described
below:

1.2.1 Qualification Irspecticn: Iaital qualification should be tased on the
results of inspection perlormed on a large enough sawmyple to provide a reasonable
assurance that the rart {ype has a fafinve rate lower ¥an a specified nominal figure.
For thiis purpose, corfidence limits sheuld be set at a low value, 80 percent or less.
Simplifylcg assumpticns anu acceleraticn factors, based on good ergineering judg-
ment and experience, should be established where practcal b keep samyple sizes
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witdin sccacmical Umits. The sreciliad fiilcme rale shoald Lo asiablished as e
maximum allowablie fgure that would de aconomical for initial rrocduction o low-
producton iterrs. Normally, this falfiure 1teshm1dbeeqmlb, or less than, e
ptcdac..an faficre rate (assured with the same corfiderce) ct the c:r:ent:;liable
wilisry specification,

1.2.2 Re-evalmation of Qralification: Ccocoiirned evalvstion of quaiificaticn
Shesld be tasad ca objective evidence that mmils Zrom current prodection (1) Bave
a faiiure raie that dees not exceed the specilied &zTe rala and {3 can pass the
aiificzHon ‘esis, The #rst calls {or the systematic accumalation and aneiysie cf
life-test caia generated by acceptance-inspection cperatons. The second requires
ﬂ‘.\taszmple, representing some fixed period o grodaction, be subject to seiected

’&eqmupeompr!shgqualﬂ!aﬂcninspecﬁm.

1.3.3 Accephmehsgecﬁon. Where possitle, acceptarce inspection shocld
be cr the tasis of lot-by-lot sampling, including Hghtered or recuced inspection to
ensure marimum protection with mirimum ‘size, Sample sizes for accept-
arce of lots st the fallure rate for which initial
tased on a higher confidence level than that used for the gmilification-approval tests
(89 o 90 percent). At the lower failn=e rates (far wiich certification has been
based on accumulated daia ard a high confidence level, 33 indicated in section 1.2.4),
sample sizes shoald a3 restricted to economically practicsl quantiles, There
shoald be maximum use of acceleraticn tesiing techniques. Provision
mmmm&mumwwammm&
nct's{aﬂmnbemeecstheapmvedhvel.

s -~_$ﬁw~ o N p

1.24 Mur-%l\sﬁng_nshouldbemﬂdedﬁntrmdsutawept
ance life tesis Se weintained, incinding the pumber of terrs testad, the mamber of
failures and the tize to faflure, for use iz determining actual failure rates. These
records must include all tests, whether the iot is accepted or nol. In addticn, some
mdmlptmmmemwummw&mdm
acceptance testing period io the maximum Hme determined by the expectad life,

The data accumunlated from lot-acceptance and extended 1ife tests on all units placed
on test within a specified maximum past period of tire should be used to periodically
compate caximum probable faflure rates at a high (20 to 95 percent) confidence
level. As analterrative {o the compatation, charts or tables may be provided !n
the specification. The specification shoald set Zorth procedures by which the manu-
facturer can obtain certification of a faflure-rate level when his product's computed
fadlure rate {s lower than one of the establisted levels. Conversely, the mar-
facturer should be subject to the loss of approval if the maximum faflure rate so
wmpuheduceecsaspedﬂedmmmmvﬂneforﬂzm (Seesectlonl.s.i.)

Bvqt:m.qriththehﬂﬂalfannrerate determmedbquuﬂcaﬁontesis or
the first lct-acceptance tests, failure-rate requirements should be gradeated o the
lowest ficure necessary to meet the reliability specifications of the most complex or

o-: - ‘- ’§

critical equizreats. In the failure-rate-testing Igrocedzrs the specification shoald

provide for five established failure-rate levels, 1 of which the highest should be no
highertmnthespedﬁedlewlmthementmpcndmgmmmyspectﬂmm

15t should be noted that the word "grade” is not nsed here, f5r & is felt it con-
notes a degree of differentiation in qrality class itat is not inherent in the product.
The designation "establisbed faflure-rate level® gives a current, dyramic descrip-
ticn cf the character of the product.
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In aditicn, levels of 1, 0.1, 0.01 and 0, 00k perceat per 1000 hours 32 =XV
rated operating conditions should be specitied. In cases whers me.;x:wf* S arere
ate values are beyond the state of the art at maximam raed ceadi-ulfg‘: ) vors
it is Imgractical o establish the level directly becase cf the zumber &1 2= Teiss
of tast required, derating ixformatica should be inclzded in the speciicanos. ==

meetizq eack fallyre-rate level sheald be identified b7 agpropriate desicmalicss.

1.3  Additional Factors To Be Incinded.

1.8.1 Criteria for Test Requirements: Tests and test requiremexis (axsept
me-rate levels) should be within ihe state of the az%; Le., existing &aia zust
establish trat at least one manufscturer can produce an item to meet the specified
requirements,

1.8.2 Faflure-Rate Compatation: The specification should fur=ish a method
for accumulaiing the necessary failore-rate data and computing failure rates. In
the computation of failnre rates, stancard statistical procedures should be employed,
and an exponential failure distribation assumwed. The acceptance samgmx;_gms
should incorporate a procedure for assuring the consumer adequate protection.

1.3.3 Rapid Determination of Failure Rate: In addition to setting forth
procedures establishing failure-rate levels gracually (see section 1.2.4), the speci-
fication should permit their rapid determination by testing larger numbers of items
from each producton Iot. In such instances, however, a minimum proportion of
the total unit hoars accumulated in extended life tests should be specified to ensure
that the faflure rate is not solely based on the abbreviated tests normally used for
acceptance inspection. . | e - . - T

e for W E T TR e W
- ~1.8.4 Conditions Affecting Failure Rates:
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°7>.".."1.8.4.1 Minor Changes: Obviously, the inspection proceduresina
specification must be based on an assamption that design processes and materials
are stable. To support this assumption, the inspection procedures maust indicate
whether an accamulation of minor changes has significantly affected the ability of
current production units to meet the qualification requirements. To this end, cer-
tain tests in the qualification group shoald be required at regular infervslscnz
sample of units representing current production, e

. AR

s ey o ) - Ehott : LT -
L 1.3.4.2 Accidental or Unosual Conditiors: Lu evidence that an item's
fallure rate has risen appreciably above an established level, the certification of
the established failure-rate level should be revoked and the manunfacturer should
either be certifi=d at the next higher failure-rate level or lose qualification approv-
al, as appropriate. However, the specification should include a provision to
protect the wamfacturer against such action when the fallures were the result of
accidental or umuosual conditions and did not reflect a true deterioration in the fail-
ure rate. oL

1.3.5 Correlation Factors: When the testing limits or environments are not
identical with the usage requirements, a correlation factor should be estabiished
and made a part of the specification to provide faflure rates at appropriately rated
conditfons of end use. Itis tat these correlation factors mest be
established initially on the basis of availacle data, which may be Incorrplete, and
therefore these correlation factors wust be based cn experience and good engireer-

ing judgreent.
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1.3. 6 Manafacturer's Responsituittes: The responsitility for performing
the required tests and keeping the necessary records should de the marufactover’s,
Ee is also responsible for informing the quslifyicg activity whenever xis product’s
fallure rate falls below the rext lower astablisked level.
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2. PROCEDURE FOR INCORPORATING
RELIABILITY-ASSURANCE PROVISIONS
INTO PARTS SPECIFICATIONS
2.1 IntroducHon,

‘This procecare is desigued rrimarily for use in the initial stages of 2 bread
program 1o incorporate reliability-assurance provisions into specifications for a
wide variety of paris.

A program of s ¥ind inwolves many differest probdlems, of which all carxct -
be soived by this procecure. For example, some Specifications ambody no life-test
requirement, and sometimes when they do this procedurs is not suitaNe for the
specified life test. Since the incorporation of reliatility assurance in'o specifica~
tions is quite complex ever uncer rormal corditions, it is to be expectad iat some
specifications will require special treatmert trat will depart in some aspecis, or
entirely, from this method. . .

In the procedore it is recogrized that the lfe-tast irements in many exisi-
ing specificatiors do aot prevent the acceptance of a product with a relatively high
faflare-rate level, even though some products may have attaired significantly lower
rates. Provisions are made o protect against the aczeptance of failure rates that
exceed lovels commoanly attainatble and to qualify the product at lower levels, based
upon data generated by the life tests. A series of faflure-rate levels Is specified,
and this permits items o qualify for the lowest level attairable within the state of
the art either now or in tke {creseeable future.

The procedure also recogrizes that a balance must be maintained between the
cost of life testing and the satisfactory assuracce that a product sonforms to the
specified faflure-rate lavel. At the higher levels, individual-lot protection in the
form of a fixed LTPD (lot tolerance percent defective) is crovided at a high confi-
dence level. At the lower levels, where samrle sizes and/or the duration of 1ife
test for Individual-lot assurance with equal protection and high confidence would
tecd to become prekititive, individual-lct assarance 2t hich corfiderce is provided
by a fixed AQL (accectable qualily level) type of sampling. Protection in the form
of a fixed LTPD type cf sampling is simcltanzously provided through the analysis of
data accumulated from several corsecutive producton lots.

2.2 Scove of the Specification-Revision Problem.

The incorporaticn of reliatility-assuracce procedures into military parts
specificatiors makes it necessary to ctange the procedures for ixitial qualification
and for acceptance testizg and ‘o add procecores for certifying faiflure-rate levels.
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In addition, many specificatioss mequire changes that e not directly related o the
quactitative reliability-assorance procedurss tat are seeded 'o make tha specifica-
Hoas more meaningful, 'Ibe-ur-{:npcrt:.ntwg&sct&is:amrem axplaized in
the follcwing caragrarhs:

2.2.1 Responsidility 2ar Performing Specifled Inspecdon: A siatement re-
FArEing the manufacturer's respensibility for the pericrmance of specified insgec-
Hea mast be added to the qualily-assurance pmvz. ions ¢t many specificat ons.
Some rewcrding of other paragTichs may be necessary o eli:::.mte possi..e con-
fHets with tiis statement.

2.2.2 Qualification Inspection: Most specilicaticns require a qualification
inspection cf the product. Scmetimes the requirement is described in the qualily-
assurance provisions of the specification, bat on othar occasions it is described
partly in an appendix, To elimimate these unnecessary variations in form, the re-
quiretnent shoald be described In the specification's quality-assurance provisions.

2.2.3 Combired Qualifieation: Many specifications permit a form of blanket
qualification called a combined submission, Fur example, the qualification-approval
tasts are conducted on a sample made up of equal numbers of two styles of the same
component type, and if the sample complies with the requirements both styles are
aperoved. These provisions sheald be carefolly reviewed io ensure that the combi-
mtion of the styles mvolvediswndvithrespectho chamterisﬁcs aﬂecﬁng reli-
aldlity. )

2.2.4 DPeriodic Insps:‘:x Somespeciﬁcaﬂonsre@dnanxppuable tests
to be perfurmed on a qualification sample and on a sampie from each inspectioa lot
(see paragraph 2.2.5). Others require all tests to be performed on a qualification
sample, Lut not on 2 sample from each lot, - Specificaticns mast be revised io re-
quire, following the initial qualtfcation inspection, periodic requalification iests on
samples from current production. At the same time, the revised specification must
require, a5 2 mimdmam, relhﬂlity-assnrance tasts ona sample from everylnt

1 K

p”dm'd‘w,m ,...;.( . xtﬁ;,, I ;’, et e s “:"‘,”
2.2.5 nLots- lhny-peciﬁaﬁomcalltortheformaﬁonof’hspec

ton lots, * may consist of an indefinite pumber of producton lots of items

that are not necessarily alike. 'Ihspectﬁaﬁnmshouldreqtﬂremthemspeﬂﬁon

lotsconsistditemsukelybbehomogeneons o &
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2.2.8 Grougngotmspecﬂors Inmanyspedﬁaﬂons,cermnenmimﬂons
and tests are required at stated Intervals, when they shoald be made on a sample
from each production lot. In the revised specifications, tbseinspect!onsmustbe
regroupe'lsouattbeywmsern&emtendedpnrpose et

2.2.7 Process Average: mmostspeciﬂm.ﬂons eoniaﬁﬂnqa.parzgraphon
resubmitted lots, the wording can lead to a misuxdersianding of {ts Intention, Para-
graphs concerning lots resubmitted for under the provisions of MIL-STD-
105 must clearly staie that data pertaining to lots rejected shall be included in the
computation of the process average, regardless of the sveniual disposition of those
lots. Simflarly, data from any lot failing to meet the ife-test provisions must be
included in faflure-rate~-certification caleulations, which are tased on lests of con-
secutive lots, without regard to nltimate conclusions concerning the rejected lot.
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3.8, uife Tesis: The life tests ix various parts specifications aze treated
{nconsiste y with respect to the nature aad conditions of the test. Each so~called
life test sheuld he carefully aralyzed o essure that it iS truly 2 lest of tte part's
1ife snd not merely an exposure {0 axtreme electrical, mechanical or stter en-
vircemental conditions,

In some irstances, life tests are performed at less than the maxdmum éper-
ating conditions under which the item is %o perform. Life tests should be concducted
under rmaximum rated conditions--and even higher, if pcssibla-~to take advantage
of any accurately gnown accelerstion factor provided by higher temperature, voltage,
ate,

2.2.9 In-Process InspecHon: Many specifications call for certain inspec-
tions after the item is completed, even though it is Impossible, or economically
impractical, tu do so at that time. Provisions for carrying out all necessary exam-
toations and test at suitable times (during or after the manufacturing process) should
be Included in the specifications.

© 23 Bastedoproacy, .
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< Asindicnwdbytheforeqo.nqmm ptrtsrelhbmtymbeguan.nteed
only H existirg quality-assurance provisions are revised and mgmented with suit~
abi2 provisions ta.ﬂored to the following objectives: , .
Q1) Deﬂne the atm:nhlereuammyintemsotasatotwoprm
hﬂnre-ra‘;levels hnckeﬂnq&aprsentand thefutn.reshtesotthe:rt;

-
T e SN gt A "*“* 2 G “" e K \"‘ ‘? :" -‘ Tl

. . procedn'es vhjs:h provide the dwi:ed sht!st!cal probecﬂm.

- P N 4»,’\-,
L. DL N - R i T ) r

) 2.4 annﬂfative Exgusion of Remhﬂity ”

Mexpresionotreqmedrelhbﬂuqumnﬂiaﬁvetermsisneededmpm-
vide a2 common basis for comparing the reliability of one pe.rt with another's and
vithﬂxereﬂabnnydemandedbymmhryusaqe Whatever quantitative expression

¢ isused,itmusthtnasonndsiaﬂsﬂalmanmq andﬂ:emeaninqmnstbetba

XN

oA sameinanpa.rtsspeciﬂcations. S
o -~ ”,:-'%h ‘ . »h’: N AP STV "" *
" - “Anitbdnytoexpressrelhhﬂﬂyvouldbelntbefnrmotasmqhmber
N which, by its oumerical value, would indicate the degree of 2 product!s reliability.
. This characteristic, h:vever,canonlyheestimated, and the accuracy of the esti-

mate is affected by mor2 than one factor. Whatever quantitative term is used, its
nnmerialvﬂnemzybemeaninqlessnnlssa]ltbefacbrsonwhichit!sbaseda.re
speciﬁmnydeﬁnedor clearlyun&rstood. . L3

nemostsutablequanutaﬁvemmrexpressmq&ereuabmvdeompon
entptrbiscommonlvkmwnaghﬂnrpntemdisnsnaﬂyexprwsgdasper;ent

-

-
T

S ol (3) Revisequality-amnmeprocedm:sandaddreuabﬂi:y-nssnnmi
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I ~ |
| ' f failures per X hours (or cycles) of operation. This is a condensed version of the ' ¥ 3
{ i g foliowing expression: : } i
' U :
: N i When operated continually at C% of its raied capacily, Reve is a2 %
likelihood that the product will have a Zailure rate that &es not ex~
I i ceed F% failures per X hours (or cycles) of operation.
{

Obvicusly, the numerical vaize for F dépends ca the values for C,P ard X, It also
frequently depends on the environmentsl conditions, especially emperature, and
i ; I if pertinent thése should be included in any telladility statemenis. The values for

~ ) C, P and X should be selacted in accordance with the following:

At

e o

(1) C: This value should be established at 100, althouch a product in
actual use is seldom operated continuously at 100 percent of rated capacity, While
this value for C will result in specified failure rates higher than those to be ex-~
pected of paris in operatoml use, it provides a suitable tase for comparison,
evaluation and derating, where the necessary derating factors are mown. Wken
j ¢ acceleration factors are known with a reasomable accuracy, life tests should be
| .

performed at higher values ct rated capa.city, butresnlts stmldstm be stated in "
terms of C 100..

TR rn

- W

¥ . -
s " A;“”,.‘ » “\.‘..‘”‘ T 4
k‘d )- v""“ ’;"r ..,ﬁ,fu \', .~ o !\u-”u~ b}

|
X (2) P ’I‘hevllneselechedforpwmdependontheamountcfpro- * .
; mmndwmmememtaMgmedesmdlmh A figure of 90 is com- : !
: monly used in statements of statistical confidence, bt where the amount of data )
; available is small this usually results ina Juaranteed failure-rate figure consid- . .
erably worse than the "best estimate™ required by the designer. Accordingly, a
i . lower value of P, which narrows the gap between the guaranteed figure and the
5 RS designer'sbestsdmate and reduces the otherwise prohibitive cost of assurarce, T
i TR 1sthenpre£erred. Undersathdrcumsh.ncs, alo'ervalnehrpisjustiﬁed. e
4

VI 23 AR kS . "e\\, e
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(3) X: Thevalneofx insofar as is practcal, sbuldbesetatacon-
i ; sistentva.lneforauspeciﬁuﬂom Where the ime scale is measured in hours, the ?
: ' ~ figure 1000 is generally accepted and should be used. In cases where the time scale : N
; : - 1s measured in cperations (e.q., swilches, relays or connectors), the use of some - '
f - other standard decade value may be justified io obtain faflure-rate figures more . :
representative of actual usage. The base figure, however, shonldnothesolarge ? 3
. astoimplyacapabﬂitythtismtinherentm!hepart. T . :

2.5 Specified Failure mﬁes

LAY
S

B "“"‘* 9& o=

T Asindiatedintheforegﬂnqdeﬁniﬂon, ﬂuevalueoffrepresenisagnanntee .
co 1imit whose magnitude is a function of the testing economics for the component part .

concerned. When a reliabflity-assurance provision is incorporated inio a speci- »

y fication, the highest value for ¥ should be no greater than that permitted by the

. ) existing specification, and the value may well be lower if it is krown that present -

' market requirements and competitive suppliers' performances do not warrant an

approved faflure rate as high as that currently permitted. .

. s e
e -
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To cover the range bet'een the highest faflure rate (determined as Indicated
above) and the lowest failure rate that is of valce in future designing, a series of
failure-rate levels can be specitied with provisiors that call for marking the product
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% : according to the level it meets. Theseriess!nu.dhebwedondeadestem,sm
i i A these are sufficient for joararniee surposes and the additiceal administrative sffort
§ i

needed for closer spacing of the steps is not ;Tus&ﬁed.

o aan ——— s
T,

¢ 2.6 Faflure-Rate Inspection.

. Failure rates are Jeterminad by subjecting the procduct o some form of testing N
i that simulates operation ander cenditions of actzal xse. In many specifications this :
t ¢ is called a life test, but there is O standard lermincioqy and tre test itself msy mot !
1 i be specified. :

When such a test is specified, it is usually required for qualification approval; :
itmaya]sobeperfomedperbdiany. The life-test requirement must be revised 1
to make ii suitable for (1) acceptance inspection on'a lot-by-lot basis and (2) failare- ‘
k Tate certification on a cumulative dasis. For acceptance parposes, an average :
outgoing failure rate, at o> below the certified lovel, may be ecczomically prefer-

k rable, especially at the low levels over the fixad LTED form of test. For certi-
i fication, the sequent'al accumulation of part hours and faflures from the lot-by-lot

[P,

" sy s

DRI s
s

{ * acceptarce tests makes iz possible to assure a specified failure-rate level at a . '
{ nominal risk o the consumer (mmely, 90percenteunﬁdeme)vitbontgreatdehyor o |
' . spedalexpexse. . - ol - "

2.7 gﬂiﬁaﬁon Procemn-e

In the procedure mder discussion, a product is gualifted at the bighast g }
Specified failure-rate level when the product manufacturer meets the qualification- L :
inspection requirements.. In addition, a product will be certifled at a lower faflure- .. . .
rate level when the manafacturer meets faflvrre-rate inSpéction requireménis for . . .07 |

the lower failure-patelevel. Present basic qualification procedures can be easily :

amended to provide this added function, and approved sources of supply for qualified
electronic parts lists can be extended to show the lowest certified faflure-rate levels.,

Maximum faflure-rate levels for qualification must be no higher than those for which

there is an actual market, because, without advaniages In performance, weight, T

volume, cost or availability, there is no justification for q:alify!nganymamfacmnr '
at faflure rates worse than those established by competing firms. Accordingly, it N
may be necessary to determine the highest faflure-rate levels allowable for qualifi- :
cation on the basis of experience qained in the practice of the procedure recom- 1 )
mended here, In any case, no failure rate higher than any preseat specification & i
mmshouldbopermmed. evenmatemporarybasis ASeesectionZSZ) . ; g

2.8 Ravlsion Procedxre

el \,y:wi«“

m:secﬂonisastep—by-stq:mﬂineottheprocednretorrev!sinqmrent
specifications, The content of existng spectfications varies to such an extent that
1t 13 impossible to {denttfy specific paragraphs that must be revised. Nor is it
possiblebspeakoireﬂsinqparagraphsmtheordermwhichtbeywmappearin
the revised version.

'merevisionprocedn-e cons!stsotthefollowingsteps

PR

(1) Identification, regrouping and analysis of 1nspecﬁons,
(2) Determiration of faflure-rate levels and the qualification approval
samgle;
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(3) Determinafica of requirements for acceptance iife-test sampling ‘ { !
{4) Determinaticn of criteria for certification and revccaton of faflure { ‘
rates. f !

| ————
- o o aw

2.8.1 Identification, Recrcuping and Aralysis of ospections:

2.8.1.1 Identifzation and Regreuping: The first sisp is lo identily the
iife-~tebt requirement Irom which the failure-rate levels are o be Jderived. In most
i specications this requirement is entitled "fe test® or “encurance test.* In others
. there may be 1o life~test reqeirement, or the requirément as specified may be in~
: ccreplete, indethnite or difficzit i recognize. The identification process can be
Acilitated by reqrouping the requirements on the basis of certnin alements (listed
belcw) that are commen o Bnmm!mﬂoxsandtesis mthesnmegmup:

Groggllcworma.censpect!on. These are intended to de= . k
hctdeﬂaﬂnxsﬂromsﬂn&r&esﬂbhshedby&edesigﬁ)&amamibuumem .
waraiacturing errors, This Xind of inspection can be identifled as an examinaton

i nrtesttha.timolves-mmmentorlcompﬁson witha.designsiandard. : i
‘ RN, Ty, T LI H

e i
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, : 2. Environmental Tests: 'mepm-poseotmesehests Tk
\ P hbascerhh'h&erlprtmmmdesignsmmwmsmdcm Sy
3 environmental condttions to which it may be subjected in cperatioral use, storage or v !

bandling. The tests can be identifled by the inclusion of an environmental condition- K i
ing requirement (e.g., subjection to shock, vibration, temperature variation, ete.), i !

—

’ ’ ‘ during or after which eerhin!nstsarerepatedtndetzctanychanqesinthepnrt’s b
: Q- ‘ c:m‘crmancebdeﬂgnsm:ns L N : N R |
. et st T ] %&3;«;‘ www ?;m gwmi 2

Al i B s f Life Tests: Theseare!ntendedhoensurethatparis
- 4" ; T T aﬂmmqbds*@smmms.mcienﬂytteefmm susceptibility to failure

to fall within the limits set for maximum failure rate--the tested parts' ultimate .

i & faflure being elther catastrophic or outside specified performance limits. These =~~~ .
i ] f tests can be identified by thelr specification of 2 number of hours or cyclesof | 0~ " .50y Dl
; tmcﬂomloper,ﬂmd:r!ngrbicheonformancemtsareemployedh determine Lo

« { whetter the part has falled. R

4 'Ihiskindo!regroupingls necessary, notonlyhoidenﬂfythe ufe-bestreqxnre- R ;

: ment, but to correct such imadequacies as making conformance inspections period- el i

; ically when they should be made on samples from each lot, or performing environ- . SN |
| mentalt&ﬂsmeachlotwhe:perhdicb%ﬂnggimadequatepmwcﬁon At

4.»\ -«v«'

e s
PSRN

Biwe o s 'rmm& RO ﬂ:\':w

- 2, 8.1.2 &e- When the enmimtions and ms ha speciﬁcaﬂon
are menﬁﬁedandclasiﬂedim‘n groups designed for a common purpose, it is pcs~
sible to determine the amount of inspection required for each group. Suitable
samplirg plans can then be seiected to ensure that each group provides the pecessary

B

Protection. The matare of this protection can be determined by the followtag analysis oy

. (1) Coniornzme inspectinrs are mtended to nncover defecis that may a 1

ocear i any unit of product at any time in the manufacturing process. Samples i
¢ shonldbetzxaxtromlotsﬂ:ateontainalloftbeprodnctandmmmogeneouain e {
form. B A A, o |
} i ' (2) Environmertal tests are . intended to demonstrate that sausfacmry i
i i

performance is attajrable durizg--or after, as specified--expesure to conditions

e . - w
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of external stress that are lixely to be encouw. = .1 or that are known or suspected

0 be deleterious to performance or life, Not cnly Jo these tasts verify the adequacy

of product design, tut they snsure the adequacy of materials used in fabrication,
the manufacturing and procorement specifications employed ard the inspection per-
formed. Based upon the degree to which the product's performance depends on
cperating or storage envirozment and because of the {mpermarence of any demon-
straled assurance, envircnmental tesis may be required on a let-by-lot basis,
ratter than less frequently.

{8) Life tesis ave intendad 0 ansure thal e parts are iree from sus-
ceptiXlity to a variety of failure mechanisms, ranging from certain combinations
of normal variatons in design and construction to adverse sensitivity o environment
and other external stimull,

2.2.2 Determination of Fajlure-Rate Levels and the gualjﬁcaﬂon Approval
;gt The highest failure-rate level should be chosen on wi
representatives, taking into account failure rates now applicable to prod-
vets currently available at a minimum cost, as well as the scope and cost of the
assurance testing needed to attain a reasonable degree of confldence that the maxi-
mum failure rate is not exceeded. It must be clearly undersiood that the qualifi-
cation level i3 in the nature of a quarantee and therefore may be somewhat higher
than the "best estimats. ® The initial qualification-approval level should be no higher
than the level computed from the life-iest requirement in the existing specification,
but it should not be so low as to preciude the approval of a new source of products
of a reasonable and controlled quality simply because the initiation of the lonq-term
procednre m{ght constltnta an economic hnrdle. o et aenen
N e 2 Reged B L N S ‘: Pty *nc" ,Jw-?“’i%c er
RS 'l‘.hsseeondaﬂnre-n!ehvel shouldbe setat tbe nenlover decade vﬂue,
\an!meremininglmls, atsmeessivelquyerdeades . .

L S s ] W%\ st v g nﬂ(«~n~~»$w :s_ﬁ‘a
TNt S ARRERIONe

R msimoftheiniﬁalqmunaﬂonsampleshoaldbecomputedonthebasisof
. t!z h!ghathﬂnre-rate level and a confidence level of 80 percent or lower. For
th!s purpom, & sinqle-elmpunq wst pun should be employed.
o .,,«\ . 'D,-'? x“ ,‘;v’v~\
2.8 3 Determlnaﬂon of Requiremenis for Accepta.nce me-Tst Samplingr
The acceptance test chosen for the highest failure-rate level should be desigred to
1imit the user’s risk at that fallure rate, taking into account the item’'s cost, the
test ime and the acceleration factor, if applicable. The confidence level should
be somewhat higher than that used for the inftial qualification approval, but it need
not be as high as the level nsed for the faflure-rate certification. A confldence
levelut&)thOpercenf, therefore, shouldbensedforthispurpose

3“,\9 e e

et “a m‘»»;"ﬁ".w it SN S R e e
* For the Iover hﬂnre-ra.!n levels, samp!e sizes for a limited consumer's risk
(lﬂgheonﬂdemelevel)andln'faﬂnre rates become undnly large, especially if
acceplance oumbers higher than zero are used--as they must be toumitthepro-
dncer's risk to a reasonable value. It is therefore practical to resort to the type of
acceptarce protection inherent in MIL-STD-105, namely, that of an adequate aver-
age cutgoing fallure~-rate level for continucus produciicn. Thus the consumer's .
risk can be progressively increased at the lower levels., This is justifiable, since
the faflure-rate level will be continuously certified by sequential araiysis of data
from acceptance and extended life tests to Himit the risks of both pruvcucer and con-
sumer. Acceptance sampling plans may be of the single-sample or the sequential

v«
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2.8.4 Determination of Criteria for Certification and Revocation of Tailure
Rates: Procadares should be establisted for e accumuiation of daa on the ac-
ceptance tasts and, where desirable, on extendeq life ‘ests. The data should be
analyzed by seqmenﬂal-amlysis techniques.

Excelleat treatments of this subject.will de Jound In the following:

{1) Epstein, B. Eancbook cu Statistical Techniques in Life T
Chapter II, *Testicyof Ha?o&gsi&' Cataber 1938,

{2} Epstein, B, and Sobel, M. "Sequentizl Life Tests in the Experi-
mental Case,® Armals of Mzitiematical StatsHes, March 1§55,

®) WallgisA. Sequential Aralysis. New Yark: John Wiley and Sozs,

e R . By
% - -~

The criteria for certifying faflure-rsaie lavel skovld he hased on a kigh degree
of confidence (90 to 95 percent) that the true faflare rate !s lnss than the certified
value. In addition, criteria most be established for rewsidng certificaticn when the
data no longer satisfactorily assure an accepiable failure-rule level. THs may be
dore by defining the producer's risk at a faflure rate somewhat lower than the
certified level. To simpiily the use of the criteria, chansortablesshouldbein-
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3. OUTLINE OF FORM AND INSTRUCTIONS FOR

PREDARATION CF DESIGN AND PRCOCUREMENT DOCUNMENTAITON
FOR MILITARY PARTS
3.1 Introcucten.

Tt cannot be emphasized too strengly that this secticn is not recomrmended as
a replacement for all the preseat Department of Defense "M™ mannals, Since this
secton does constitute an sxample of 2 system that will accomplish the parpeses
Stated belcw, however, 1t is recommended that it be used as a guide in the much-
needed revision of the *M*® manvals. The purposes are: )

(1) To provide a guide to documentation format for use by

. () industrial, commercial and professional associations; and
.77 () the Military Departments;

(2) ‘Ibprcv'ldgallinfomaﬁgn_desiredby L : i

T ety S (a) the Military Departments, vha\a‘ 'assodaﬂog"_&i&ﬁzéph&m 15“_ -

usedby military contractors; and
Jnoe- (b) industrial organizations, when they

- Pt e b e - *

™ oy e
& *

. -

(3) To make possible incalculable savings in future Defense budgets.
The .2veral "M" manuals ttat have been prepared by the cognizant offices of the
OSD (Office of the Secretary of Defense) establish basic Department of Defense
policy on preparing documentation of procarzble (purchasable) items. Most of
these mannals are individually well organized and complete, but the relationship of
one document to another is not defined so as to protect the Military Departments
sufficiently and, at the same time, provide enough informaton in the most ecoromi-
cal form for industry, both users and manufacturers of other than end items.

. In the fall of 1956, a survey was conducted of a large percentage of the com-
panies supplying equipment to the Military Departments. Iis purpose was to establish
an estimate of the saving that might accrue if military specifications were prepared
in the pruper format and containad the proper information, The results indicated
> - tzudal saving among these companies in excess of $40 million per year.

Actually, this estimate is only a small part of the ultimate possible economy, be-
cause it >ould only have been based on the elimination of effort pow being expended
in preparing company standards, running special qualification tests, ete.

The really big additioral saving will result from tte increased reliability of
equirment produced from adequately detired, crocured, inspected and applied plece

13

use "associaton” or military ‘ .
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rar’s and materials and frcm roduced maintenance costs on the completed aquipment.

Thus, the definition of proper format and the provision of proper irformatica is the
first step toward realizing this enormcus lolal potenHal saving. The first most
logical acton is the stancardization of dccumantation prepared bty indusirial, com-
meraeial ard orofessional associations. This step should then be follcwed by the
creraraton of any necessary military decumsentaton in the same format.

A review of the recommended format reveals a close similarity between the
fadivideal documents recommended and certain docuraents defired by Department of
Deferse "M" manuals. Infzct, the only real differences between the recommended
ard the existing formats are:

i

(1) the defirition of the relaticnship cf the varicus documents,

(2) the creation of a moch-needed item {part) number and

(3) the preparation of a documant listing information needed for engineering
reference in selectng items for applization to a part!cular use,

Cf the three, it is probeble that the importanceoftheﬁrsthas been least
reccgnized in present Department of Defense mannals. Apparently, the existing
documents have been issued, one by one, over the past years without any recognition
that each is part of a system. Certainly there has been no effort to establish the
system ard to defize the relationsaip of its parts. As this is felt to be an extremely
important point, it is speciﬁcally covered in these proposed instructions.

New names havebeena&s'igned to most of the individnalparts of the docz-

. meniation, even when the definition and content remain unchanged. This was done
because much of the present confusion in discussions between industry and the: -

Military Services and among indusirial {lIrms results from differences jn semanﬁéﬁ. ‘
The selection of 2 pame, or expression, and agreement on its definition immediately

- lorms a basls for understanding between the participants in discussions. The name

iSelfismtimportant-itcanhec..anqed. thtounderstandanda.greeonwmuhe

g S . —Q-*A,ﬂ'«{.&

Some associa.ﬁozs may not be interested in all pa.rts of thjs outline, bat a re-
view of the different parts will show which ones most nearly fit iheir indivicnal
activities. All who prepare and use this type of documentation are strongly urged
to corsider using the information contained in this outline and instructions as a guide
to the ultimate siznda.rdimﬁon of the documentaﬂon. ) y

R CAT e & SR S w.f."‘t :-‘.W JR

During the Iast several months, repated discussiozs wlth industrial and

=,

s

military personnel have pointed up the need for clarifying the meanings of 'complete-“ .
ness of documenfation® and *item (part) nambers.” These two subjects are discussed

in sections 3. 1.land3 3.2, which follow.

% - - st

3.1.1 Completeness of ﬁ;cumenfaﬁom Because items covered by military
and incustrialSpecHications vary widely, it is expected that some items #ill not
require the completeness of documentator indicated by the proposal. Complete

docamerntation consists of the following parts

’ s

(1) Item Requirements Sheet. Since it wm always be necessary to
descrite or o identify an {tem refore It can be used, an Item Requirements Skeet
must be prepared for every style or type of item. The sheet may describe ore item
or mary. (See Figures 1and2.)
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The compiate requirements for procurement of capacitors
descrided hereon shall consist of all the requirements
specified hereon and all the requirements specified in
Specification MIL-C-0000.

IO, BP et
5t

Gompeag
e Uted Siutes G

-#=¥% Tolerance ~

«Capacitance Data:
4% Rated Capacitance

P

~ e G TR T
; -

i

H‘l A n/ee ]

.1'{ uax ‘]

i

‘ '1 T s e O—it—0

His ' T

ws) -

ﬂs( figure 1 - Dimensions and Circuit Diagram

L3 i{ . All dimensions fa inches.

i B 2. Leads shall be of solid wire, 1-5/3 *g long,

L H axially located; No. 22 AWG for cases .235

: l and .312 in diameter and No. 20 AWG for cases e

h{, <400 through 1 in diameter. - o
1% JTEM XAME : Capacitor, ﬁlxed, tubular

,lf mcr SECTIONS : One -
5 Vorking Voltage : 200 v de

“""Diolectnc $ paper or paper-polyestar 1'11.
-, Construction i : extended f0il type L
" Cireuit diagram 3 see Figure 1 ..o - .- ‘ .
raxumx RATE -, 3-see Tablef . O
mn‘—'—,,.a- BT i 0000/1 TS e R
TASE DATA Fn ST
Tﬁ case “,'_ . H tubnlar -etal hcmtically
5 e " sealed 5
Dimensions .$ see Table IIl
TERMINAL DATA . . .
tity - : two . el
<. Type RReE, s. axial vire lends
. Dlnensmns Tz v ot see Pigure 1 o
MOUXTING DATA .. w< .., ¢ brackets or bonding
TEMPERATUIE RATING H -55'C to +125'C

see Table III IR
- see Table IT ~

(7N [
Com Capacitor, fixed, tubular, paper ITEM REQUIREMENTS
or paper-polyester film dielectric 0000/1 -
T — 200 v d¢ _ -
| NJ L ~C-2000 1 2
Figure 1 ' S
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ﬂl‘; Symbol Iate Symbol Tolerance

HH x 3. X + 0%

P 1 X 1. L + 20%

il o .1

ill" P .01

i Table I - Failure Rate Table II - Capacitance
] Percent per Tolerance

i ! 1000 hours

(90% confidence level)

H Item Failure Capacitance!Case Dimensions
, l Nu-berl _ Rate |[Capacitance| Tolerance ,+l/32 mas
~1/16 -.005
. uf inches | inches
0000/1-562- | X, X,0,P| o .0056 K, L 13/16 .235
0000/1-682~ E,X,0,P .0068 K, L 13/16 235
0000/1-183~- | #,%,0,P .018 K, L 15/16 .312
0000/1-223- | X,X,0,P .022 K, L 15/16 312
0000/1-333- | X ,X,0,P .C33 K, L 1-1/16 | .312
0000/1-473- | M, ¥,0,P 047 K, L. - -315/16 .400
.l 0000/1-633~ ! ¥, %,0,P .0638 K, L 1-3/16 .400
0000/1-104- | X,%,C,? .10 K, L 1-7/16 .400
0000/1-154- | X,%,0,P .15 K. L 1-1/3 .562
0000/1-224~ | XX, G, P .22 K. I "11-3/8 .562
0000/1-334- | X,X,0,P .33 K. L 1-5/8 .562
0000/1-474- | X,5,0,P 47 K, L 1-5/8 .670
0000/1-634- | 1.%,C,P .63 K, L 1-7/3 .750
0000/1-105- | ¥, %, 0,P! 1.0 K, L 2.3/8 .750 ;
1 - Complete Item Nuxber w31l izclude additional &
~ - Symbols to indicate Failure R.te and Capacitance
Tolerance - ; - <z
T - Example: 0000/1 N 473 X R
EREE - Failure Capacitance
. Y= .~ " Rate Tolerance
Table III - Capacitances and Dimensions E
PA e
uo-a- Capacitor,fixed,tubular,paper or ITEM REQUIREMENTS
ver lyester film dielectric
paper-po ;00 v ce 0090/1
“oET 2 [ 2

- Yigure 1 (Continued)
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];!i ITEM NAME

-_ Dielectric

FAILURE RATX
ST
TASE DATA
~Type case
- Dimensions
- TERMINAL DATA
antity

MOUNTING DATA

. and ,312 in diameter and ¥o. 20 AWG for cases
s "+400 through 1 in diameter,

QUARTITY-OF SECTIONS

ml!a':mil]i -
Yorking VYoltage:
Capacitance Data:

. ~ Rated Capacitance

| . Tolerance

2. 300 v de

tz] <-Construction
" - 1Circuit diagram

40 20 86 00 00 00 0
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Dimensions /

! 0. AP CLAN
!‘ 910
Ji

4

]r’ The complete requirements for procurement of capacitors

bl described hereon shali consist 6f all the requirements

Ix Specified hereon and all the requirements specified in

i3] Specitication MIL-C-0000.

i

fa

'i wee »

li' = amssuse ; L ?—*_9
“ . Figure 1 - Dimensions and Circuit Diagram

i 1. All dimensions in inches, 1

! 2. Leads shall be of solid wire, 1-5/8 *1 1ong,

axially located; No. 22 AWG for cases .235

Capacitor, fixed, tubular
One

see Table 1II .
ses Table 11X

paper or paper-polyester filam
extended f0il type

see Figure 1

see Table I

0000/2

tubular metal, hermetically
sealed
see Table 11X

two LT
axial wire leads
see Pigure 1
brackets or bonding

PrRTIY
et e B X8 R

NS

SRR ASCInc

. u.wam,mvmmwmvmmmwnﬁﬁ: "

L ae 80 00 00 00

TING

~55°C to +128°C

A [
L:f- - -- |Capacitor, fixed, tubular, paper or ITEM REQUIREMENTS
.27 " lpaper-polyester film dielectric 0000/2
o K] - —_—
L MIL=C-0000 1 2

Figure 2
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H'; Symbol Rate Syabol | Tolerance
HH X 3. X + 10%
ma X 1.1_ L + 20%
i il P .01
i

x Table I - Failure Rate hblo 11 - Capacitance
gr Percent per _ 'l'ollruec
1 1000 hours
-{:{f (30% confidence level)
L] LN
i ~
!,.i Item r;:lm Capacitan Carg:citqe. Case Dimensions
Humbder: te pa ce erance -
m, : - (a21e | o208
" o0 R 4 ing:hn inches
ﬂ 0000/2~472~ | ¥,X,0,P .0047 K, L 13/16 |5 .23
lf '0000/2-153- | M,¥,0,P| .01S XK, L 1516 | .32
‘ lf‘. 0000/2-223- {¥,¥,0.p| .02 K, L 1-1/16 | .312
0000/2-333~ { M. NX,0,P .033 K, L 41-1/18 |, .400
- §ap}|{ 0000/2-473~ | M,X,0,P 047 '} X, L S{1-5/32 | ,400-
t:{} 0000/2-683- | M,¥,0,P{ .0C3 K, L 1-13/32| ".400
g[ 0000/2-104- | M,X,0,P .100 K, L 1-1/8 .562
0000/2-154~ | M,X,0,P .15 - K, L j1-3/8 | .562
~ 1§ 0000/2-224~ | X ,X,0,P 22 - K, L {1-5/8 | .562
.~ {1 0000/2-334~ | ¥, X,0,P] .33 K, L 1-3/4 | .670
<+ 11 0000/2-474~ | X,X,0,P| .47 X, L 2-1/8 | .750
0000/32-684~ |-'%,X,0,P .68 . K, L 2-3/8 .750
0000/2-105~ | ¥,%,0,P 1.0 K, L 2-1/8 |1.0

Tolcnnco -

b Complete Itei Numbsr will include additional
‘symbols to india.{fto rulnre Rate md cnylcltanec P

e N

Capacitor,fixed,tubular,paper or

; paper-polyester film dielectric
AP

N oS e 90
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Pigure 2 (Continued)
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(2) Specification: Whether a separaie specification will be required
for every tem depends on the pature of the itém. It could de so Simple Zatall re-
quiremests, including sawmplingasd ias  jon, could be placed on the I': m Require-
ments Sheet. In that case, a separate specification would not be requisad.

(3) Application Data Sheet: For some items, it may not be necessary
to prepare Application Data Sheets if (a) no application data are necessary % ensure
optimu= use of the item or (b) if suitable arplication data already spresw in gother
form (e.g., Mechanical Engineers Eandbock, ed. Liorel S. Marks, New Yark:
McGraw-Hill Book Comparny, Inc.; Mil{ Banchock Electror Tubes Teckrdi. as
for the Apclication of in Military Eﬁ%mmmm.

See Mxre 5.)

(4 Military Standard Sheet: Whether a Military Standard Sheet (MS)2
is prepared, and depends on owing factors: i
- (a) Whether, in the case of tem Requirement Sheets prepared by
an indusirial association, it has been possible to select tha Usted
varieties of {tems so judiciously that the selaction ' not only supplies all the varieties
needed for immediate désign but represents only those varieties that are most
desirable for future néw use. In these circumstances, no Military Standard Sheet

*’ (b) Whether standardization (Iimiting) irformation 1S avaflable at
thetlm)ethlﬂlihryServices issue the tem Requirements Sheet. (See
302.7. Vo RS et R oA T W TR ¥ ol = LY DA VA

B .
et Spa 8 s
¥

P B
3 R, - 3 3 Y
B i Gusd e T H %

CEREERENR) Mihe Standardization (limiting) study is completed by the
cognizant Service after the Item Requirements Sheet is released, then a Military
Standard Sheet shall be issied at that time to indicate the desired limitation of items
for new design. A Military Standard Sheet, if issued, shall indicate only that cer-
hinitemorlﬂmllydescﬂbedmdhrh!chpnrtmmbersmass{gmdonthe
Ttem Requiremenis Sheet shall be standaxd for new design. 3 L

.12 iteu‘:‘(Pa.rt) Numbers; Please notstlmt, in this document, *item mam-
ber” does not mean the same as "Federal Item Identification Number® (FIIN).

= o
LR o A e
TR -y

SR e S e

o e e o A S AN e & S S A e

R o e N CaEwer :«,%;z,‘.g&«was ;w,,efi»g;;;,{_‘é;;;'4,":-5;‘.:;{:21',‘< L
- Based on a careful study of the advantages and disadvartages of doth - !

cant” (coded) and *nonsignificant” (sequentially sumbered) zumbering systems, and
because Hems covered by military and industrial spectficaticss vary so widely, it
is probable that both significant and nonsiguificant item numbers will be required,
(Section 3.2. 6 provides for the use of both significant and norsignificant nambers,

altbuqhﬁ:_e'eg:mphs in Figures landz depict only the significant numbers. ) .

- — PO
- LI

ZHere, "MS" means 2 "limiting® document, not a *describng® or ™dentifying®
one. ° . N oL - i

- - .

3Here, agaln, the MS is "limiting® and not "describing,® since the ftem kas
already been described adequately on the Item Requiremerts Sheet.
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; Both simiftcant and mensignificant sambers shall de prefixed by iz *address®
] . to the apglicable spevification. In a military specifi atict:. the ad **ess shall con-
1 1K sistcf:
' )

e ——— ;.
— ——

e . ———— e

(1) ‘:e numerical perton of the specification’s identification, f
(2) 3 mack v indcste a ssparatien (/) or (+) aznd !
(3) 2 zumber o identily the particular yre or style of the item. :

’.; Feor examgle, "STST/2 Zor the seccnd siyle of ralay desarided by Specification MIL- . '

f « ]
R-3757; ar, in the case of an NAS (\aﬁoul Aircraft Sta..é.rd) specification, "NAS- ' .
72z When the complete specification requirements kave been placed on the Item ‘ , -
Requirements Sheet, a specification rumber shall be assigned, together with */1,* ; C
' 1 1o fdentily the Item Requirements Sheet document number, This rumber skall con- i P
' i : stitute the address of individual item numbers on the sheet. The final portion of
. the number may be either signiticant or ronsignificant.

X e

G

| ! 3.1.2 Relatonship to Specificaticn MIL-D-70327: Many questions have been 5 |
L} raised recently concerning areas of apparent corflict between these instructions and
. * the requirements of Specification MIL-D-70327, "Drawings, Engineering and Associ- ‘ §
; X ated Lists.” (It should be noted here that, ifsu.heonﬂiﬂsdidexist, there would .
: , also be conflicts between the "M™® manuals and MIL-D~70327.) These questions
' arise because (1) some of the documents described here are similar io those de-
! ; scribed in MIL-D-70327, (2) the recommended numbering system ditfers from the

: system referenced by MII.-D-70327 and (3) the relationships of elements of the

over-all Depariment of Defense system of technical docnmentaﬁon have not been g

e M-uv—m\- A
e . ’.,ﬂ:.ht..;, SOl
PR NP NORE
i

'Ib remove qustiozs of conflict bet'&n these instmcﬁons (and the various o
*M* marnals) and MIL-D-70327, it is recommended that relatonskips between the T . :
various areas ottechniwldocumennﬁoninmeDepartmenthefensebedeﬁned

. asshownonChartI.

3.2 Ilem Requ:lrements Sheet.

oy

3.2.1 Purpose: This section explains and stancardizes the format in which

E

¢ J an Item Requirerents Sheet for military parts shall be prepared. 'I‘he pnrpOSe of

f ‘ the sheet stall de to provide: N rE
i

Ry

’ e T ‘
A e B4 A B TR Smameta i SR

(1) A de.,cripﬁon of the 1tem
{2) A statement of requirements for the ilam

“(3) Atechn.calreferenceiordesignpersonnel - L
: (4) Anitemnnmber - R Il .

.,‘,t,.; ’-‘;-‘

-
- o iy

3.2.2 Deﬁniﬂon: The Item Requiremenis Sheet shall pment, 1n a simple,
short, clear and accurate description, the technical requirements of items that are

used repeatedly, arranged in a simple tabular form. It shall contain the £ollowlng
irformation:

[

. . - ’ :
(1) A paragrarh referring to a specification (if applicable) as follows: 7
The complete requirements for procuring /flem rame/ described bereon

shall consist of all the requirements specified kerecn ard all the require-
ments specified in Spectfication /cumber/.

- et ema———

ot e s ————y
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{2) Desicn and performance (detaii) requirements pecaliar to the items,
(3) Reliability informadon, if this is a specification requirement.

(4) Compglete deseriztion of {tem, according to the Federal Item Iden~
tiecation Guide,

(5) Nem numbers.
{8) Document mumber of tem Requirements Sheet

3.2.3 Characteristcs: The Item Requirements Sheet shall ave the following
characteristes:

Q) R shall be the primary procorement dat;nmeut.

{2) It shall rormally be used, prior {o the actnal need for a specific
design application, to describe a series of items which are similar, warying only
mtbegrmhﬂonotpkysicelsizesofelectﬁcalormechnmlmnes,mdwhich )
may be considered suitable for mnnyappnaﬁoxs

.“."1. PPN
[pe et

@) nr shall containa simple dnwlng ot the ibam, when feasible, .
Qether with a tabanlation of its characteristics~~physical dimensions, electrical and ’
mechanical values, ete. Configuration dimensions that affect mﬂng or appli-
caticn shall be sPeciﬁed with suitable lnlerances.

oy T 7 N .
;‘.,..:w..m - ox) v_“,.,,

") meﬁemqeormue-ugectmenemsustedsmn

( generally
beumihdcnbbythepreferenﬁal valmustsprspnredandusedmrthseitems R
by e ndastry. - nn AT X

(5) Altlnughthetabulaﬂonwﬂlqenenllyﬁx:ludemmbersforthe -
items, oncerainkindsofiﬁemsthemmbersmaybeotaeodedtypeandsommt
be listed. In this care, intormatlononfnrmingthemshallbeg'lveninaseparata
paragraph. . N T =

Y

(6) nsanlcontainmrequirementthatismtmonihoredbyaninspec

Hon specified either onthenem Requirements Sheet orinthe referenced specifi=
ea.tic(n. el o p T I e X
b2 a4 «A - M } "'!""’"" M',‘vx-,"» ir \;h:’:, ”;:.; Q*‘h

# (7) Itwmmrmanybeprlntedononesmeofanaxm}qnchruum
sheetsoas!npermiteasyreprodncﬂon, oL .

3.2.4 ?ormat: The Item Requirements Sheet shall be in the Iormat {Hus- .
trated by Figures 1and 2. N s g

it
U S

3.2.5 Document Numbver: The document mmbey stzll be eomposed of. the
applicable specification mnmber followed by a2 dagorcal mark (/) and a "dash” number
(i, 2, 3, etc.). 'I‘hedashnnmbersshanbeassignedsequenﬁallyasnewnem )
ReqldrementsSbeetsareprepared. ¢ e B

. R L
(= LTy L e
e

3.2.8 Item Numbers: Item numbers shall consist of the Item Requiremenis
Sheet number plus an additioral dash number. The dash mumber may be either a
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nonsignificant or a coded number, depending upon the total zumber 124 the rature
of the items to be listed.

(1) Nonsignificant zumbers may be assigred if the items' naizre
permits and if the total zumber cf {tems is small erongh that the assigment of noa-
significant numbers will allow all infermation, including the ilem numbers, o
appear on two sheets of zaper,

T T Smmer an T AT T Gde T

(3) It a coded number is required &= ‘e {%am, the code and the fro- ¢

cedure for esioblishing the {tem number shallbeex;:hinedinasepnnte parsgrach.
(See Figures 1 and 2.) :

(3) If it can be decided which items should be “Stancard® at the Hme ;
ofissuance, then these items can be so identiffed by an asterisk cr cther symbol. g
In this case, no separate mmsumdﬁnet('umiﬂng'docnment) need de is-
sued for the items.

3.2.7 Use by the Military Departments: The Item Requirements Sheet shall
be used by the Military Departments when they find i necessary to describe items \
that can be readily procured and are desirable for repeated use in their equipmernts, '
both in new-design and replacement applications. )

3.3 Part Specification.

3.3.1 DPurpose: This section explains and standardizes a skeleton format in
which specifications for parts shall be prepared. It is not complete in itself but
shouldbetsedasaguideintherevlsionotprssentDeputnmtotDefense 'M'

manuals,, - RiEe oy N ] - i
i #ﬂ’ﬁi‘,{ o »mfma‘».« W S oy w2l e A P NN N
e “v.»...u?‘-m o wh e A e me, B mr———RTY

78.3.2 Deftnition Aspeciﬁcaﬁonisamtotthedxnmentaﬂonrequ!:edm :
describe clear’y and accurately the technical and reliability requirements for any !
item, including (1) prescribed methods of inspection and testing o determine that '
the requirements have been met and (2) requirements for pachginqandpacﬁnq,
markinqorotherwsenﬂalcharactaﬁsﬁ‘s

3.3.3 §pgg_iﬁcaﬂon: Ape.rtspeciﬁmﬂnnshanbaveahadinqands}nnm- ‘
sist of six numbered . It may also contain approprme concludinq material,

muﬂésofmeéécuonsshanbeas.ouows o SR

i =,

- - - A et .
s - s 1_»3‘.&‘ T k

w(l) Sccpe PR A o
{2) Applicabie Documents
(3) Requirements
(4) Quality Assurance Provisiors
(5) Preparadonfor Delivery
" (8) Notes

IR
¥
¥
&

The subject matter shall be praented within the scope of these sections so
that the same kind of requirements or irformation will always appear in the same
section of every specification. I there is ro information pertinent to a cerfaiz sec-~
tion, the following sentence shall appear as a numbered paragraph below tte section
heading:

*This section {s not applicable to this specification. *
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3.3.4 Xinj, Class a:d Subelsss: These Istructers are concerned with
specilfications classifad as cuilred I the folicwing four subsections:

.

3.3 41 Xind Pur?specificatiors are classi®ed as commedity '
Specifications. Commodity Specifications are divided &lo three grouss of pro-
qressive structoral complevity--materials, products ard aquipment, Within these .
groups, rart specifications are classified as prodicet specifications,

e ene

3.3.4.2 Class: The specificailors of intarest here are classified as
geceral specifications. 1re cereral specification covers requirements common o
various commodities; by including requirements rertaining to a series of different o
types of commodites in cne specification, charges in common requirements can be '

e  aggpee—, L

v o r oz g
[ ]
Ll gl b ag F LTI S R

i : 3.3.4.3 Subclass: Specifications are classifled as either perfor- !
‘ ‘ 3 marce or design specifications.

. i (1) Performance specifications express requirements in

1 the form of the output, function or operation of a commodity; the details of design,

S 5 fabrication ard intarwal workings are laft to the manufacturer. This type of specifi-
‘ cation should cover required performance rather than optimum performance and

would ordinarily be employed when information on design details is not essential.

Neasy

\

v e

: (2) Design specifications4 contatn all data recessary for t
the production of the items covered. Normally, this includes detafls of matertal, - )
composition, physical and chemical requirements, weight, size, dimensions, etc,
Wken feasible, design specifications incorporate design requirements by reference
to design drawings. Design specifications establish the exact features of design to
beusedinthema.nnfacmreofaprodnct, exactly as a production drawing estab-
Hshes the features of limitations. )

When other than over-all system interchangeability is affected and it is neces-
sdry io specify detafls of design, such as the interchangeability of minor component
parts (so that the components of one manufacturer's prodnct will be interchangeable
with those of another), this method of presenting requiremerts may be used., Tke
use of design specifications skall depend upon the desirability of controlling the -
desicn in all respects. They should cever be used unless it is impracticable to
define. the requirements in a performance specification.

-

PO S o Act Wets deka e e oy ety e
o

P P T

4Design specifications may include performarce requirements; when such is
i the case, extreme care must be exercised to ensure that the design and performance
. requirements are compatible.
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3.3.5 Generai Mstrackicns on Format and Style:

3.3.5.1 Pare Size and Identiicaton: Speciffcaiions shall te printed
om 310§ -inch paper. ATl ssges Shall be numberad, aad the race number shall ap-
pear at the lower richt-hand margia of the odd-numbered pages and the lower leit-
Pand marcin of the sven-mumdered $ages.

The specificaticn zo=mber (see 3, 3, 5. 15) shall agrear ca all pages at the ugper
richt-hand margin of he odd-cumbdered rages and the urper left-hand margin of the
evex-tambered pages.

3.3.5.2 Puncthation, Spelling, etc.: The United States Government
Printing Cffice Style Marnval shall be used as a guide to purctuation, spelling, word
compounding, capitaiizstioe, etc. When the irformation desired is rot covered by
the GPO Style Marmal, Webster's New Interratioral DicHorary (Unabridgaed) shall
be vs~id.

3.3.5.3 Abtreviations and Symbols: The arplicable military stand-
ard abbreviations and symbols shall be used. The oniy abbreviations employed
shall be those in common asage and not subject to misinterpretation; and they shall
be used only when they effect 2 gemine saving in space. Words and terms that
seldom appear should not be abbreviated. The first Hme an abbreviaton is used in
text, it shall be placed in parentheses and shall be preceded by the word or term
spelled out in full, e.q., pounds per square inch {psi). This rule does not apply o
abbreviaticns used for the first time in fables andequations.

'l‘heonlysymbolsﬂntsbouldbeusedintextare'+" 'and"t"toexpress

rangesortolera.nces Oﬂ:ersymbols maybeusedinequaﬁom and tables.
- N --f-;":.-\ ‘m‘ ~ * i""""‘""‘*”’

: ©3.3.5.4 M :.achparagraph, orgenera.lheadianorasub—
paragraph, shall be given a aumber, and these numbers shall run consecutively
within each section. Each paragraph and subparagraph shall be given a heading;
this belps restrict the conterts to pertnent information. The same headirng shall
not be repeated in the main paragraphs in a section, although the use of duplicate
subparagraph headings under different paragraphs may sometimes be unavoidable.

'Ibesequenceafsentemswit}xinaparagrzphando!mgmphs within a
section shoald be logical, so tkat &ze relat!ozship of the document’s parts 15 clea.r

: 3.3.5.5 Crxss Refererces: Cmss rderences can cla.r!fy the rell.-
tHonship of parts within the specifications and may help to avoid inconsistencies and
uncecessary repetition. In referring to paragraphs within the specification, only
the applicable paragraph number shall be used; the word "garagraph® shall not

3.3.5.8 Reforerces ip Other Documents: The reason for referring
to otter documents is to elimirate the repetition of requirements and testd that are
adequately set forth elsewhere, While it is generally urdesirable to repeat in the
specification anything that agpears in a referenced document, rejetition {s some-
Himes permissible if the specification {s ‘hersby claritiad, For example, a re-
quirement in a referesced document may be repesated in section 3 of a specification
(provided ttat the excerpt is brief) in order (o have 2 requirement corresponding to
a test procedure specified in secton 4 of that specification.
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Since parsgraph, table or figure zumbers may be changed in subsequent re-
visions of a referenced decument, Jdescrigtive terms rather than sack numbers

shall be used. However, test-method sumbers shall be used, e. 3., Standard MIL-
STD-2Q.

Care should be tiken to cover in the specificatica any special Jefails called
for by an sppiizadls Jocument, Simzza ac&f‘COﬁfiﬁ'&d specification is more usable
than one; requiring reference to a numbder of documernts (which, in kurn, generally
refer l0 several more), reférences shall be restricisd to documents that ave
specifically and clearly applicable to the specificatica.

3.3.5.7 Commonly Used Words and Fhrases: With respect o cer-
tain words and phrases that are used repeatedly in all specitications, the following
rules skall be observed:

(1) and/or -~ The use of this pbrase shoald be avoided.

(2) 2s specifted in )
conforming to the requirements of } ~= These
in accordance with the recuirements of)

phrases shall be used in citing applicable documents.

(3) shall )
sho ma --Thewotdshallsbanbeusedthrough-
will

- [

out the specincaﬂon wherever the siahementis inhendedb)behindinqonﬂ:econ-

tractor or vender., Tie words should and may shall be used in siatemenis that are
not mardetory in essence. The word will beusedinadechnﬁonotpurpose
onthept:toithepurchaserortostataanexpectedresult.

In peqative statements, the phrase is not required shallbensedinsteadot
shallnotber-qu.*gd.

-~
-

4 s 2
-- These words shall be a.pita.uzed only
bullet!_nl .) )

when they immediately precede the des'.,..a..on cf the :bcument, ior mmple 'This
specification supersedes Specification MIL-- -1001 "

...fh

(5 geciﬁed in ) -— 2
for compliance with) These phra ¢35 shall be used

in references io another paragraph within the speci..mﬁon. When a figure in ¥.2
specification is referenced, the phrases shown on or specified on shail be used.
For the sake of achleving uni!ormity and exactress throughout the specification, the
word specified is generally preferable to others such as: prescribed, described,
establisked, desigmated, indicated, etal.

(6) unless otherwise specified -- This phrase skall be used
only wkten it is possible to clarify its meaning by addirg in the purchase order or

28
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herein Cr coe or more Speciﬂc caragrach Lamders It the specifeation. When used,
the parase (andaccompanyinqreferer..,) shall »e placed at the deginning of the
sentence, if possible,

(7) In stating positive Umitations, the shrase should be *The
diameter shall be nct qreater than ...."

3.3.5.3 Tolerances: Teoleranses shall de specified; except wteua
maximum or minimum value, or both, sxe Sossidered prefaratie or ghen calyan
ate value is required. ‘Ihef:sect"*esy shel *4* stall be Hmited & e
expressionotmlemmiromaspeaﬁedm:e. Gezerally, olerarces skail be
expressed in the same terms as the specified wlue, 2axd they should be consistent
with respect o significant fiqures; the resder should not be unnecessarily required
to work arithmetic problems.

) &3.59 Defiritions: 'meinchsioncfdeﬁniﬁminspeciﬁcaﬁms
can often be avoided if the requirements are properly stzted. When the meaning of
oneotmomtermsmustbeestabﬁshedintheweciﬁaﬁm Sefinitions shall be
phcedtnthetaxtvheretheyuemostmefnlhtherﬁder

3.3.5 10 InfomaﬂononConmmlauiAdmmistnnve Matters:
Momaﬂonmsqemmumtssmlm&emmmcmmmsﬁnqotmeeom-
modity shall be placed in section 8 ocely,- and it shall be restricied o what is con-
sideredrennyimporhntmtheuserdthespeciﬁaﬁon. . )
3.3.5 11 FL _mAﬂqureisapichm"rgnph&atrepmsentsa
clearerandmoreaccuraiathscﬂpﬁm&anmof.herﬁsebepmvt&d. When vsed,
& figure constitutes an integral part of the requizements of a specification. '(Fig-
mshouldmtbecsm’usedwﬂhnnmberedandoated&aﬂngs, 'hinhwonldbe
nstedinsqcﬁonZasreferemsonly.) O

B R AN \r-~('~5 £l "‘i.\»;t »vlvc,’_‘;a.'

Eachngareshonldbeloatedfono'm, or within, t‘.:epuagraphconmning
a reference to it. All daia on a figure shall te clearly related ‘o, and consistent
with, the text of the assoclated Al fiures shall be titled, and they
shall be consecnﬂvely zmmbered wiﬂ!Arab'ic mmerals.

-

< 3.3.5.12 'I‘ables Atahleisanoruerly, concise arrangement of data
inunesandeolnmnsandshmﬂdbeusedwbendatacantmxsbeprsenbdmore
clearly than in texi. The contents cf a 2atle should te organized and arranged to
show clearly the signifieance and relationship of the Gata. Whenever possible, the
hasicnlemeniskalchdaamotherwhmmrelatehoﬂmnmnyshmm&phwd
intheﬁrstcolnmn. o

N - P
BT -

Aiableshouldbeloatedfonnﬁ:q, orvitlzin. ﬂ:emheonta!ning
reference to it. Data included in the text of that paragraph skall not be repeated In
the table, and the table's content shall be restricted to data pertitent to the associ-
ated text. Each table shall bave a Htle fndicative of its contert; this helps avoid

the error of Inclnding unrelated data. All tables shall be coxsecnﬁvely nnmbered
with Roman pumerals. )

(For information on footaotes to fables, see tte foilowing paragraph 3.3.5.13.)

54643 O =40 -3

a
# ;-&

——

b ) St g P fe
s St S ENINRES o R e, S s

[ Y

e T
T iy

oy \.&_m-saév.;wf' v

n A AN v
i LW

RS PR,

Ak A A ot

e

e e A

ARy

o~

S 2

FO

A o A ——

ey ¥

— —— topny i

PESREAS




o s N ik

pre——

-

« v

e

PR

.

M g

N

— ————— o] o7

RSN

" e

Lo

3 3.5.13 Footnctes: Feotnotes io the text should de used soaringly.
Their rurpose is o convey adaiticral, nonessentlsl informatica it is rot properly
a part of the specification's -eq..:.rements. When such ifermatica must be included,
itwmnmma&duamﬁmmwﬁmsd%smﬁum and 2
refersnce to it can Ye arprocriately lccated alsewhere if necessary.

Fooinoiss o text shall be consecutively numbered with Arabic numerals
roughout the specification, axd sach shall appear cn the page ccataining the refer-
ence to it

Footnotes i ablas may contain mandatery informaticn that cannot be pre-
sented as data within a table. They shall be numbered separalely for cach table and
shall be placed within the lnes exzclosing it. .

3.3.5.14 lan le: The paramount consideration in a specifi-
caton is its technical essence, and this should be presented in lanquage iree of
vague and ambiguous terms ard using the simplest words ard phrases that will con~
vey the intended meaning. Stipulation of essential information skall be complete,
whether by direct expository statements or refererce lo other documents. Consist-
ency in terminology and organization of materiai will contribute to the specificaticn's
gereral clarity and usefulness.

3.3.5.15 Specificaticn Number: The specification number shall be
established according to the appropriate one of the two following procedures:

(1) Industry specifications: The rumber shall be prepared
by using 2 distinctive group of letters, a hyphen (éash)arda se@ent:lally assignpd
dash number Examples are NAS-7 SMC-2 SAE-43

- e () Fu...:re military speciﬁcaﬁons. The identiﬂaﬁon num-
bersha.nbepreparedbyusinq'm- * plus the letter desigrating the type of com-
modity covered by the specification, plus the 4-digit Federal Stock Code assigned
to the item covered by the specification, plus a sequentially assigned nomber, €.4.,
MIT.-M-61051, to identify the first specification that would be written for "Motors,
electrical, " Whose Federal Stock Code is 6105,

3.3.8 Hﬁ@g_ Thespeciﬂmﬁonhmdingcoxsistsoftbefonowingmts

(1) Security classification o
{2) Number and approval date e
- {3) Supersession data T v

N

() Title : s

3.3.6.1 Security Classificatior: I the materialina speciﬁw.tion
falls within the category of security icformation, as defired by Depariment of De-
fense requlations, the proper security classification shall be determined and printed
in capital letiers not less than one-fourth-inch kigh at the top and bottom of each
page. In addition, the following statement shall be printed at the bottom of the first

page:
This document contains szomaﬁon affecting the national defense

of the United States within the meardag of the Espionage Laws,
Title 18, U.S.C., Sections 793 ard 794, The trarsmission or
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the revelation ¢f {is contents In anysmanner ‘o ar arauthorized person
is prohibited by law.

3.3.8.2 Xumber and Atyrcval Date: The tumber &f the stecification
(see 3.3.5.15) shall be placed immeciately telow the iop margin did inside the
richt-tard margin of the first page. The cale on which the specification was ap-
cmved stall be placed on tha naxt line balow, expressed as follows: dav of month,
onth 3zd year (e.g., 2% fuze 18<0).

3.3.8.3 Surersession Dats: When arclicable, the word *SUPER-
SETCING™ and the numberis) ana cate(s) cf superseced specification(s) shail be rlaced
on cersecutve lines béiow the azcroval Side. Wheén more than three specificaticns
are surerseded or when 2 speciication is superseded in part, the staterent “(See
secticn 8.)" shall be placeqd below the word "SUPERSEDING" and the pertinent in-
formation shall be placed in secHen 6.

3.3.6.4 Title: The title shall consist of the basic rame of the com-
modity or grocess coveraed by the srecificaton, followed by the mirimum number
of modifiers necessary io distinguish the specification from others on similar sub-
jects. The item name of the commodity skall be in accordance with the Federal
Item Identification Guide. The plural form skhall be used if the specification covers
more than ore type, ciass, etc., of commodity or process; otherwise, the singular
form is esed except when the only form of the word is plural.

3.3.7 Section 1, *Sccpe™:

3.3.7.1 Gerneral: General information concerning the a,phabmty
of the commodity or process covered by the specification--and, wken necessary,
its specific detailed commodity classification--shall be placed in the apprepriate
subdivisions of section 1. However, information properly belanging in cther sec-
Hons, such as detail requirements or intended vse, shall not appear m sect!on 1

SRR T e e s B R R

3. 3.7.2 Statemest of Sccpe: The first paragraph of sect!on 1 shall
contain a brief statement of the specificaticn's scope; this shall consist of a clear
concise abstract of the specification's coverage and may include, whenever neces-
sary, irformation on the use of the procuct--otker than specific and detailed ap-
plications, which are more propérly a part of secticn 6. This statement shall pro-
vide a complete and comprehensive general description of the product, in terms
easily interpreted by mazufacturers, contractors, suppliers a.nd others familiar
with the applicable termimlogyand traaepmct‘lces. e K

o [.
e ‘«J: M; - e LA, .. -

Specifications for items af established reliability shall define in this sectics
the bases fcr the specified reUabﬂity levels, .G, Y percent ,er 100 hours at x
peroentconﬁdencelevel. v : .

PN L. - ..«-1,

3.3.17.3 C':.assiﬁm.ﬁon. 'n:e second ;m'a.graph of section 1 shal. con-
tain classification desigratiors; #tenever rracticable, those previcusly esiablisked
should be continued. ¥ ckarces are desirabls, refererce shculd be made o section
8, which skould include irformation relating the new desigrations ip tke previous
ones. The designations estanlisked in section 1 skall be used corsistently through-
out the specificalien. Wken crnly ore class¥icaton is covered by the specificaticn,
this infor nation sha!l be inclnded in the first paragraph of secticn 1, and tbe clas-
sification ;aragraph shaii o omitted.
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(1) CoZizg: ¥ coding is used on the applicable item require-
ments sheets as a part of the item numbers, it should be explained in the classifi-
caation raragraph.

(2) Types, classes, grades, ete.: One or more of the
classification terms defived in (a) throvgh (1), which follow, may Ye uséd to classify
the commodity. The sigrificance of each desicmsticn used should be axplained
briefly in the classiffcation paragrach.

(a) *Type® implies differences in lixe commodities

with resgect to design, model, skape, etc. Type shall be designated by Roman
oxerals, for example, *type L*

(b) *Class”™ implies differences in mechanical or other
charscieristics of commodities with the exceptioa of those that constitute a diifer-

ence in quality. Class shall be dJesignated by Arabic numerals, for example, *class
1' -

{c) "Grade® implies differences in quality of a corn-
modity and shall be designated by capital letters, for example, "grade A."

(d) *Composition™ shall be used to differentiate com~
modities that are classified by their chemical composition. The designatiors shall
be in accordance with the applicable trade practices wheénever féasible.

(e) 'Style" shall be used to deslgnate a dffference in
design o appeamce. ) . cep

- e

P
et T ;u' . N -
PO "’n&g:‘.."

Ser 'fw:m ) Otherherms-fftheforegoi..g!e...sdouc.a‘.e- T

quately describe or clasify the diferences in commodities, other terms may be 5
used, for example, color, form, weight, size, power supply, temperature ratirg, o
condition, nnit, enclosnre, raﬂ..g, dnty, izsnhﬁon, k:lnd, variety, etc. oo

(3) Fafiore rates: The specitic applicable faflure rates B

should be indicated, together with any reqtﬂ.red symbols for their designatonps in
item numbers.

3.3.8 Section 'g, *Applicable Doctm:ents": Section 2 shall contain a list of
all the documents--and only those--tbat are referred to in sections 1, 3, 4and 5
of the specification. References appearing on figures shall be included, but those
appearing cn supplementary documents, such as item requirements sheets, skall
not be included. The list shall be arrarged (1) by type of document {specifications,
etc.), (2) by series under each type (military, etc.) and (3) by docurment number
under each series. 'I‘hesequenceofnsﬁngbysa:iw shau be as follows:

Federal

Military

Afr FPorce-Navy Aeronautical
U. S. Army

U. S. Navy

U. S. Air Force :
Naticnal Bureaa of Standards
Nongovernmert crganizatons
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3.3.8 Sectizld, "Requirements"™:

8.8.8.1 Geperal: Secticn 3 shall set forth all essextial requiremesnts
for the chysical and performance characteristics of tke. cc:n:nodxty covered by the
specificaticn. The centent stall be so clenrzy axd doncisely worded as o previde a
defi=ita basis for seiecton & ‘Re, commodily ¥ any- *eq..irament iS not met, When
both'z general spesiogHon and Several item requirements sheéets are precared 'o
cover sevenl types, classes, ete. of one commodity, the réquirements apgplicatle
o all tydes, classes, ste., arzplaced In secticn 3 of the gereral specification, and
the requirements agelicable only to individoal tyves, class&e, etc., are placed cn
the izdividual item requirements sheels. Section 3 shall include a statement of re-
quirements covering the izformation cutiined in 3.3.3.2 through 3.3.9. 11 (which
follow), as appiicalle to the specification.

3.3.9.2 Detail Requirerhents for Individual ltems: Requirements for
individual items skall be placed on item requirements sheets, and the first para~

_ grach of sectica & skali 'pédtytmsasmuns:

3.1 Detail 'equ:!remems for inctwidnal Eommodity? De-

tail requirements (incloding failure-rate levels) or except-

tions apolicable to particular /commodity/ sball be as

specified in the applicable {tem requirements shéet. In

the event of any conflict between requirements of this

specification and thg item requirements Sheet, the laiter

shlll gvern. e

- .3.3.9.3 “g@auon. Whenqunﬂcationinspecﬁoxsarerequired
bysecﬁon4dthespedﬁnnnn, thesecondpnngraphofsecﬁonsshanbeas -t
’O“"ws .- ~<v,w4a""“" - "";‘TV e ) . ;

- - e
- e :.‘H (’ o

- .
v -

MR L
v.ﬁq Lo

3.2 cation, /c‘:ommodiq__nnmshedmdertm :

. spe jon shall be a product which has been tested and :
kas passed the qralification tests Specitied in /appropriate
snl;:a;ngrapbsofsecﬁong

3.3.9.4 Material: Requiremests covering the materials or parts to
be used in the commodity stall be presented under the heading "Material, * except
where it is more practicable to include the information in other paragraphs. When
ltisnecwsarybspecﬂyindetaﬂonlyonemaﬁer!alorpartotﬂxemateﬂals the
follo'inggeneralmainmgraphmaybeused: o A
ST - gmrm/ N'ﬂwv’« “"' E
3/-7'l‘hemater!zlforeachputshaubeasspeciﬁed
herein. Bowever, when a definite material is not speci-~
ned,amatermsznnbeusedrmchwmemmethe/&m-
modity/ o meet the performance requiremerts of this
specification. Acceptance or approval of any constituent
matertal shall not be construed as a quarantee of the

AUV S

£ . S

acceptance of tte firfshed product. ' e

3.3.9.5 Chemical and Physical Properties: Wten applicable, such
properties as composition, ccncentration, degree of acldity or alicalinity, hardress,
tensile streugth, elongation, specific gravity, etc., may be specified in detdil in

31
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secticn A In comzodly specifications, these sheald be S:‘cmnmphs under
“Materisl®; in materixt specificatiors, they shouid be main paragrachs with appro~
priate beadings.

3.3.3.8 Desicn and CozsirecHon: General requirements for desinm
axd ccostructon may often be covered :arcely oy #qures snd aMes in the gensral

I8 al e

specificatica. Delndl :equxremerts, suc.h as physical dirersioss, tabulation o
values, ate., skall be creséated in- individcal item requirements skeets.

3.3.9.7 Meéasursments: Requirements with regard to dimension,
caracily, size, volume, termperatuce, etc., shall be exgressed in units according
to estahlished rractice.  Tolerances shall be specilled where applicable and may
be {cllowed by gage sember desigrations in pareuthases.

3.3.9.3 Performance: Reqniremmtsspectzylnqthepertormame
exgected cof 2 commodity ~aybenrsentedasse:a:ate paragraphs or as subpara-
graphs uréer the healirg "Performance.” Suchrequirementsslnubesupporhed
byeor*esmndinqt&stpmcemresmsecﬂonk SR S

3.3.9.9 Weiqght, Colorand?!nm:: When such information is re-
quired, it should be stated in separate subparagrarhs under the heading "Désign
and Construction.® The specified ‘colors and firishes should geperally be in ac-
cordarce with existmgsiandards andspeciﬁmﬁcns

3.3.9.10 Name P‘!atesorP-odnctmrﬁngs In some cases, the
name plate or marking may be the only means of identifying the product, whichis
important from the stardpoint of stock, replacement and repair. All requiremerts
pertaining to name plates or markings'stall be placed urder the agpropriate heading,
with rezerer.ce to a;:pl.mhle specxﬁmﬁom, dram or standarcs

3.3.9.11 Wo p_ip; Reqniremenis relaﬂngho thedesired swrl-
ardafworkmanshipandmtmiformity, defects and the gereral appearance of the

finished prodnct shall be included in a paragraph headed *Workmanship.™
3.3.10 Secticn 4, "Quality Assurarce Provisions™:

3.3.10.1 Geperal: Section 4 shall contain complete and detailed in-
formation on sampling, inspection and test of commodities presented for qualifica-
tion or acceptance to determire their conformance to specified requirements. This
section shall contain test procedures supporting and corresponding to the require-

ments stated in sect!on 3, and whevever practicasle they shall be a:ranged in the
same order. B

- T

When other speciﬁmt!ons or standards covericg sampung, inspecton or tests
are referenced to make them a part of this section, any details specified by the
applicable document, such as requirements for method, procedure, conditions,

mountng or measuremerts, skall be specified. Noze of the referenced material
should be unnecessarily repeated.

3.3.10.2 "lassiﬁmﬂcnofnsgecdom "heﬁrst;aragraphinsecﬂon
4 shall itemize the classifications of inspections inciuded in the specification. The
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classifications "qualification inspectcen,” “accertance inspecticn® or *failure-rale
taspection™ shall be used, as arplicable, Pertirzent definitions are as follows:

(1) Iistection means the examiration (Including testing) '
of sepplies and services {inciuding, when appropriste, raw materials, componerss :
and Intermediate assemblies) o determine whether the supplies azd services con-
form ‘o contract requiremerts, which include all agplicable drawizgs, specific ons
and pyxrchase deseristions. '

(a) Examination iS an element of inspecton: it consicte
of the {nvestication (withcut the use of Special laboratory applisices or procedusss)
of surplies and sarvices to determire their conformance to these specified requize-
ments that can be thereby determired. Examization is generally nondestructve a=d
Incledes--but is not limited to--visual, anditory, cifactory, qusisiory, tactile axd
other xinds cf examication, as well as gaqing, meesuremmtandsimple plxysiul
manipulation, . . .

i
i
]
}
i
ot
i
H
!
1
i
{
)
;
i
!
5

(b) 'msung, also an eleznentof inspection, gererally
cansists of determining by technical means the chysical and chemical properties cr
elements of materials and supplies, or of their comporents, ard iavolves not so
much personal judgment as the application of established scientific principles and

{2) Qualification inspection is the examiration and testing
of a product to determine whether it conforms to all qualification requirements cf
the specification. " The objective of this inszection is normally {0 gain dpproval of
the commocity as a qualified product, either oa an agproved sources cof supply list
or on a compeny qualified products list. K no qualification ixspecﬁon is required,
itsbanbesostatedintheﬂrstpangraphofsecﬁont N

- -.-,,,\‘,M...e -
v per - The At ¥ - AW

- f:,—- (5) -Acceptance insuection conszsis of eiamination and test-
ing o determine whether the commodity conforms to certain specifled requiremmﬁ, ,
a.ndthisixspecﬂonservesasabasisformeptance L L R T

*‘:.: wu,,', .. ,_é‘n-;;w ~ e

o - ! e

(4) Faﬂnre-rate inspecﬁon s the enzmnat!on and testing
of items to enable the accumulation of life-test data over an extended period of
Hme. These data, gererated from acceptance testing and an extension of those
tests, are used m determining t.he items' speciﬁc failure ratas.

LW

- ').... -
'~¢~r* RN ere W

b
3.3.10.3 Test Conditlsns, Equipment, Facilites, efc.: Information i
otﬂﬂsmmrerelaﬂmtoanustsshaubespeciﬁedunderappvopr‘mepamg:a;h A

3.3 10. 4 ngaliﬂmuon Inggecﬂon. The fouowinq informat!on sball be
covered nnder th.s heading, with appropriate subparagraphs: essential information
concerning the number and ckaracteristics of specimens that constitute a sample, ;
tbemtdalarequiredfromthema..nfzcmrer,thetaﬁtmuneorsequemeandh :
basis for refusing qualification approval. A complete list of the qualification in-
spection examinatiors and tests required, as well as information on sequence, :
grouaping, etc., shall be provided in a table; an irspection for every requirement !

H
)

established in section 3 skall be included. The table #ill also generally serve as
anindezwautberequlremenmmsecdon3and&ecorespondmgtestpmcedurs
in secticn 4.
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35.3.10. 4.1 Group C, Periodic Re-evaluatisn Ispection:
Tests performed as part of & procurement action cally on a *time” rather

tan "lot” basis shall be considered periodic re-evaluation inspection. (See
..a.IO.S'cr;rmAandB ) 'rbesc tests are intended o ascertain whether prod-
ases soxdtrming to designstancarss (group Aj can withstand certatn environmental
ecedions o vh!ch they may be subjected in operaticz. They include envlmnreum
canditioning, e. 3., Subjection io shock, vidraticn, temperature variatons, ete.,
-Xv-#ng or after which GQroup A evtlvatons are l“.‘{.’f!‘.-?" o datent tasy "‘"'".GE et
rxeduct that would affect its ability to continue meeting the qualificaton mspecﬁcu
requirerments,

3.3.10.5 Acceptance Inspection: When feasible, examirations and
tests corstituting acceptance inspection shall be broker down inlc groups. The
grouging shall be generally ased on differences in sample size needed to obain
the dasired assurance of quality, the duration and destructiveness of the tests, ete,
Toder each group, the following irformation shall be organized under appropriate
subparagraphs: sampli:g procedure, criteria for acceptance or rejection, disposi-
Hen of specimens and action to be taken if the sample is rejected. Any restrictions
relating to the forration of lots (types, specific charadtaristics, processing, ete.)
shail be specified 11 the first under this heading, since the informa-
tion woald be applicnidle o all groups. A table listing the required tasts should be
incinded; the test suquence may or not be important, as indicated. All examirations
ard tests lHsted under qualification inspection (3. 3.10.4) shall be included in the
test groups A, Band C. The performance of all three groups of tests, therefore,
will antomatically ensure conformance to qualification inspection requirements.
(FntqmupCtssts see33104.) .

" Gro Aenmmaﬂonswdtestsmlntendedwdetectdeﬂa
uomh-omdaﬁqnsundards are altributable o manufacturing error. Each
examiraton or dast iz this group involves a mensurement or a mmpar'.son wi.ha.
dssignstandard. e .. T

G e ‘“‘br‘v”w"* 7

» - )l
.i;.‘” il e

- NN R Grot_xg B teste ‘Lﬂe) are intended 1o ascertain whether prod- '

ucts that couform to design standards (group A) can satisfactorily perform their
Internded function throughout thelr expected lives. These tests specify a number of
houers or cycles of functional oper .*lon, during or afler which certain group A
evaluaticns are repeated to detect any changes In the product. (The test parameters
are adjusted for a suitable ‘adune rate In accordance with section 2 of Volnme II.)

s , \,l.'w.,_.‘)

‘ 3.3.10.6 Fanure-Rate EEcuon: This pra.qraph shan contain essen-
tial information concer ~ug the maintenance of records of acceptance life tests (n-
clnding the number of L ms tested, the number of failares and the times to failure);
& provision that some percentage of the lot accentance life tests be continued bsyond
the end ~* the accentance testing peried to a maximum length of time determined by
the expe.~..d life; and instructions for the periodic computation of the probable
failare r:£S at 2 high level of confidence. The specification may provide for the
maircterance of charts or tables as an alternative to the computation. (The test
parar-‘ers are adjusted for a suitable failure rate {n accordance with section 2 of
Voluxe 1I.)
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S 10,7 Statistisal Samzling Drecedures: When procedurss aoe 8-
sired for attributes Ampiing, T SOTUSICS may be referenced, 3ad the
acceptable Jxality levels sha.l be speciﬁed. When there {s a need for life-test cr
failure-rate s-mnlinq, the tast plans shall be dased cn the documents found on page
12 of this report, Volume U, Detalls of lot and sample sizes and the acceptance
zambers :ay be presented iz tabular dor=.,

3.3.10,8 Methnsis of Sonmizallen 2nd Tesls Uader this teading scall
bessedﬁedmnecmden.s Telaticg © examiratons and tests that most be
performed ¥ determine whether the requirements sinted i sscitisn S have been met,
The #1rst caragraph should siale the iseal and mechanical {rspection required o
determine tat the item coxforms with these requirements in section 3 for which a
separate Sorresponding test procedure is not specified elsewhere in section 4, e.d.,
requirerzenis relating {o material, design, construction, marking and vorxznarship.
When the sequence of lesting includes e:terml'and'inherul inspection, this
ﬁrstplngrwhm--*wkendovn m{osubptnqraphsunderthosehendinqs

FoLcrt::qtheﬁrstmb, there shall be a separate paragraph corre-

o each requirement in section 3 (with the exception of those requirements
for which only & vwisual and mecharical inspection is specified, as already stated).
The wording of thess related peragracks of sections 3 and 4 shall be carefolly
correlated; they shall be placed in the same sequence and shall bear the same head-
Incs. When qualiffcation and acceptance inspecHons call for different test proced-
ures, it is asually better to present this information in two separate paraqraphs,
avoiding repetition insofar as 1s possible. It may be necessary ic break down
‘Tlengthy procedures into apprepriaiely titled subparagraphs, Information on pro-
eednress!nn!dbemlydzhﬂedemughbachieveareasomble degree ofcompab‘.—
bmtymou;thenrlons tspecuonact!vit!s. P LUV

CLet B M'“M» AR \r‘om»-&"f\&-’-&.qw~ e v
3.3.11 Secﬁon 5, '}replnﬁon‘a. Deli”ery" Information relating to re-
qdremmtsfnrureserv{ng packagirg, packing and marking the commodity for ship-
ment shall be inciuded under this heading, When this informaﬁonisnotavnﬂable,
ﬁ:empﬁcablcomot&nbuomqmqraphs maybeusedhere- o

“The fsommodiq7 shall be prepared for delivery in accordance
'lth'&\e manufacturer's standard practice.

la.. .

01'

"

~x The [c'ommodﬂﬂ shall be prepared for delivery in accordance
vmx ;m\‘mcﬂom ccntained in thq contract or purchese order,

o o o e, 4y
o N ‘{i.,.m Wy T

N VR

3 3 IZSecﬂnng, 'Notes" Nostatementsofamandabrynamreshan
in this section. When applicable, detafls of the commodity's intended use shall
consttute the Arst ueder this heading, The second paragraph shall lst
ﬂ:einforu:aﬂmreferredtomﬂ:especﬂimﬂonﬁntmus*becnuedforinthepnr-

chase orter, and the relevant panqraphs shall be referenced in their nnmer!cal
order,

Other paragranhs of this section may confain administrative or contractnal
data, cantionary statements or nct2s on application. Definiticns should be placed
inthetextwberetheyaremostusefnltomnreader (see section 3.3.5.9). If
definitions are broadly applicable or of only minor concern to the reader, they may
be placed in this section, "Notes,”

35
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RILITARY SPECIFICATION i
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! #
CAPACITORS, FIXED, PAPER (OR PAPER-PLASTIC) ,
DIELECTRIC, DIRECT-CURRENT, ESTABLISHED RELIABILITY i '
o ¢ { (HERMETICALLY SEALED IN METALLIC CASES) Y
; .
, 3 i
M § X . * '
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& : 4 This snpplement furms & part of Specification WL-C-0000 dated 15 Jaly 1953,
g' § ¢ ° Y
, y o :
e 3 ‘ 2.01 Scope. ~ This supplement lists the Item Require- H
b ‘ i ments Sheets %ch reference this specification. !
: P .
- ¥ i o e e s i :“
i 4 ¢ ‘ Item Requirements Sheets . o
f 3 ' - N T B -
g R 0000/1 Capacitors, fixed, metal case, tubular 200 volt,125°C NS
L ’ 5 . S
;‘I 0000/2 Capacitors, fixed, metal case, tubular 300 volt,125°C . §
£ 0000/3 Capacitors, fixed, metal case, tubular 400 volt,125°C “
f 0000/4 Capacitors, rixed, metal case, tubular 600 volt,125°C
P
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§ ‘ 8.8.13 Supplement: A supplement, prepared in ‘the format Nlusteated by

v, Figure $ and [ISting all e types of commodities detalled on the item requirements
| 8 sheats, shall be inciuded In each general speciftcation.
i

vt r——— s fng

3.4 Avproved Sources of Supoly for Qualitied Sleckronic Parts List.

3.4.1 Durpoca: Thig gecHion explains and standardizes e format in which

sreroved scurces of supply for qualified electrernic parts lists skall be prepared.

J e ATt

3.4.2 Content: An aperoved sources of supply list shall contain the mames of
manufacturers »ho bave been axproved to supply the items specified o the item ;
requirements sheets. ;

Ae o aoeme

3.4.3 Format Approved sources of supply lists shall be prepared in the
fomatmmzedbyﬂqmt s

e

3.4.4 Document Number: The document zumber of the approved sources cf
. snpplyustshucoxsistotfﬁemcnmentnmberassignedbtheitemmquirements

; _ Sheet, precethdby'S'(eg..SOOOO)
3 3.5 Application Data Sheet,

o e e g —
P Y 2o TR

3.5.1 Purpose: This section explairs and standardizes the format in which
application data sheets for mililary parts shall be prepared. An application data ! i
sheetisarecordotinformaﬂonontheuse:.ppuaﬂonofibemsspeciﬂedoutheitem
requirementsshee!s

K
]
F ) .
4 e e T, S N5 . .r. el
N PO o €, L0 :fN .f Tl -~_¢’ R * - -
g . M ~.“j .«:;' s{&‘;’?."v)vgﬁ "»2“‘ !)"ml»,‘« M f * *". ‘;‘ * "1'7('( ::45‘ »;» = e
-

N m&“,‘.

3.5.2 Conteut: Anappuatlon data sheet shall coniain ﬂnfono'lnqinforma

P

~ - ""F MVS
e . tonm - vv:& o Mms”waeu*v EELIN s e
- ( , i PO '\\/‘}"ﬁmﬁ‘ " . .

.‘,‘_.\ o’
R 5 Ve . .
< red S

i (1) Arefermtotheappli&.aleimmreqmremens sheet
- (2) Design and performance requirements common to other simflar . f
fters and needed for design selection B
* (3) Reliabflity information (indicating whether-data are estimated)
* (4) Information from (a) the specification and (b) other sources that

: % aids in the proper application of items
;l
3

———
B ]

(5) The following statement: "'I!ds docnment not !n he used in pro- )
curement.” o
% (e) Document mmber

—

w.s . w353 ?e__mappumuondmsheetsxangewanymm‘u{as&ﬂe
N specific type

. 3.5.4 Use- Thea.ppliaﬁondatasheetmaybensedtohr!ngtothedesigner's
attention cerfain characteristics that are very important (in some applications) and
the resulting use limitations that are not monitored by Inspections in the specifica~
Hon, Thesheetmayalsobeusedmesiablishtheboundarylimﬁsdtolerance
strucmreoutsidewhichtheitemsshanmtbensed.

SRR ~ . ER Y z s

-

A -y

-

355 Fomat: Appﬂcaﬂnndatasheetsslnnbepreparedintheformat :W
filnstrated by Figure 5. .

3.5.8 Document Number: The document mmber oi the appumﬁon data sheet

ey —————

R

shall consist of the documert rumber assigned !o the {tem requirements sheet, pre-
xn

ceded by "AD” (e.g., AD 00C0/1).
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i» i $3 0000/1 o ’
) 1S September 1959 i i
) 5 i
; b
APPROVED SOURCES OF SUPPLY LIST OF ;
. ITEMS QUALIFIED UNDER MI.-~C-0000.SPECIFICATION }
k CAPACITOR, FIXED, TUBULAR, PAPER OR .
R PAPER-POLYZSTIR FIIM DIXLECTRIC ' '
H ' P All items listed herein have been qualified under the requirements : !
. . for the item as specified in the latest effcctive issue of the Item Re- g .
. quirements Sheets, Revision of this list will de issued as necessary. ;
} The listing of an itsm does mot relsase the maaufacturer from compliance I
4 with specified requirsments. 4
s Manufacturer’ A
i ; Item Desigmno:s Failure Rate Test or Marufacturer's - !
. Designatioa and Ntem R lavel Qal.itication Fame &k Address . .
' pproval Refersnce
Requirements No. .
13 -l
200 volt, ;
i .0056 uf 0000/1- b
; | to 1.0 ut ‘
) o " 300 volt, .
N 0047 ut 0000/3- . g e
to 1.0 u - ::Eu - ) .‘.;-.iiﬁ:’;:f:\u\s
L~ ’ ; ' RS -
i e o . "y :
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3.3 Miliare Shndaxds Sheet.

3.8.1 Purpcsa: This sastion explains and standardires the format in which
the military stazéarsds a“eets skall be prepared.

3.6.2 Corntent: A militsry stancards sheet sksll coniain only the following
irformation:

(1) A listof item numbers selected frcm the arpiicable ilem requir
mcnls cheet

{2) A statement such as "The following /T ~e"'s7 are stanéard,

(3) The following statemert: "This documeant not to be used L. oIo-
curement.”

{4) Document mmber

3.6.3 Scope: The mililary stancards sheet shall identify those items that
the Military Services' standarzation stnles have shown to be desiratle for new
design when such a study is completed at a later cate than that of the issuance of the
arplicable item requirements sheet. The skeets shall be "limiting* ard not "ce-

scribing® documents.

3.6.4 Formah: Military standards sheets shall be prepared in the format
{llustrated by Sigure 6.

3.8.5 Document Numbex: The document number of the mflitary standards
sheet shall consist of the docuwment number assigred to the item *eqniremems sheet,
preceded by "MS* (e.g., MS 0000/1).
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THIS DOCUMENT NCT TO BE USED IN PROCUREMENT 3970

1. General, - Information gcataized herein consists of (1)
general requirements taken directly from Specification
MIL-C-0000 and (2) application data obtained from use
history. The information is applicable ta capacitors
described oz Itom Roguirament Sheets No.'s 00U0/1, 0000/2,
0000/3 and 0000/4. These capacitors are high-reliability,
direct-curreat {dc). paper or paper-polyester £33
(polyethylene terephthalate) dielectrie, fixed tubular
capacitors, hermetically sealed in metallic cases.

2. Intencded Use. - These capacitors are primarily intended
for filter, by-pass, and dlocking purposes vhere the
alternating-current (ac) component of the impressed
voltage is small with respect to the dc voltrge rating.
The rating givea is the steady state dc voltage, or the
sum cf the dc voltage and the peak ac voltage, provided
that the peak ac voltage does not exceed 20 percent of
the rating at 60 cps, 135 percent at 125 cps, or 1 perceat
at 10,000 cps. These capacitors should not be used, with
an expectance of highly reliable performance, where heavy
transient or pulse currents are encountered,

3. Ratings. - Based on tests contained in Specification
NIL-C-0000 these capacitors have ratings as follows:

Service temperature range

Yorking voltages

Insulation resistance (25°C)
a. termiaal to terminal

“
-
A

-35°C through 125°C
200, 300, 400 and 600 v dc

0-0.6 uf

Greater than 0.6 uf

; 25,000 megohms ainimum

. 15,000 megobms/microfarads
greater than 10,000 megohms

0-0.6 uf

eater than 0.6 uf
S50 megohms minimum
20 megolms/microfarads

greater than 100 megohms

S ee

b. terminal to case
Insulation resistance (125°C)
a, terminal to terminal

LI TY

b, terminal to case
Dissipation factor (1,000

..

(13

less than 1 percent

cps)
Vibration (10-2000 cps at
15G)
Salt spray

no opens or intermittents
no harmful corrosion R
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per~-polyester film dielectric AD 0000/1, /2,
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3. Kcunting. ~ These cap;xcitors should be mounted such that

TRIS DOCUMENT ¥OT TO BE USED IN PROCUREMENT m

20 shorts or intermittents
1.R, more than 4,000 megohms

Shick ( 50 G )
Moisture resistance
Acceleration (350G for

T

5 sec) ! 0 shorts cr intermittents
Capacitance change with
temperature -&t'C +2% ts -10%

" s

+123°C 3% to +10%

Altitude Limitations. - Capacitor bushing flashover voltage
limitations should be taken into consideration whea
designing circuits for use in guided missiles and similar
high altitude applications. The curves below give typical
sAximum-voltages which should be taken into consideration
when using these capacitors im elecironmic equipment., From
the practical standpoint, these curves indicate that it
By sometimes be necessary to specify a higher working
voltage capacitor in a larger diameter case in order to
insure satisiactory operation of the finished equipment.
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"« FIGURE 1 .

the leads are nct required to withstand forces arising
from the nass of the capacitor body where shock or high
frequency vibration is likely to be encouatered. The
necessity for exercising sreat care in the use of a

Strap or clamp is emphasized. A clamp which pinches the
body too tightly may injure it, either becauss of the
stress produced in tightening or because of the agaravation
of these stresses by vibration. There are available, how-

ever, clamps cesigned to support capacitors subject to
s and vibration.
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The following capacitors are Staandard.
(See selection note at lower left hand corner)

Capacitors,fixed, tubular,paper or
paper-polyester film dielectric
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4. SAMPLE SPECIFICATION FOR CAPACITORS OF
ESTABLISHED RELIABILITY

This section consists of a self-contained sample specifi-
cation for caracitors of esiablished reiianility, together
with the associated documexis (item requirements sheets,

etc.), prepared in accordance with the imstroctiors set
forth in section 8.

NOTE

nmustbecleulyrecognlzedthatthisprototypespecinauonandmeitem
requirements sheets were prepared chiefly to exsmplify the application of the basic
concept to an actual specification. To do this In the time available, it was
tomakemmcompmmlsesindetaﬂs'hlcheithermmtperﬁmnttomebasic
objectives fe.g., detalls of test procedures, dimensianal requirements) or, while
pertinent, are a somewhat arbitrary choice e.g., the confidence levels for accep-
tance tests in the capacitor specification). These details can and shonld be resclved
lnthenormalpmeessesofspeczﬁcaﬁmmordlmﬁon. This prototype specificatica
isnotintenchdtobecomi&redasa*ﬂrstdnﬁofarevisedspeciﬁcaﬁmmrmbe
referredtoaspednmuongrmpforcoord!mumandpromulqaumasamor
revised military specification. Rather, it 1s meant to'serve as an example of this
nevappmachbspeclfy!nqrelhbimymdmguidespedﬂadon-prepanngadiﬂnes
It must also be that, since this prototype is primarily intended to ilins-
trate principles, the application of these principles to specifications for other types
otpartswmmcessnruyuuforsomemod!ﬁnumouhetechnlmlandadmmm-

tive detalls to fit the specific item.

Furthermore, the tachnology of life-test sampling plans is experiencing rapid
development, with continual improvement. Therefore, users of this report must
bea:lnmhd&hnpldlychmhqtechnloqymdmahuseottbelatests&ﬁsﬂml
techniques and improved plans,

354449 O« 48 - ¢

PRV,
[ERTSNUIPOTE NP USSR

g ———— i,

N e

- ————y

- st -

- e -




: MIL-C-0000 \ ! :
! ; ! 2 February 1960 : ; !
¢ : ¢ { z ’
Lo : |
P i

AD HOC STUOY GROUP RECTMMENDATION
ON PROTOTYPE FILITARY SPECIFICATION

RPN

Fal B+ R Wad-wt-bra-

x 0 CAFPACITORS, FISED, PAPER (OR PAPER.PLASTIC) : ‘
f ' DIELECTRIC, DIRECT-CURRENT, ESTABLISHED RELIABILITY
(HERMETICALLY SEALED IN METALLIC CASES)

This specification bas net been approved sad iz net 10 3¢ ssed for pracarement purpeses.

1. SCOPE N

1.1 Statement of Scope. Tis speciﬁca’don covers established reliability,
direct-current (ac), paper-dielectric or paper-polyester-Hlm (polyethylene tereph-
thalate)-dieleciric, fixed capacitors bermetically sealed in metallic cases. These
capacitors are primarily intended for filter, bypass, and blocking purposes where !
the alternating-current (ac) component of the impramed voltage is small with re-
spect to the dc voltage rating. Capacitors covered by this specification may have a ;
faflure rate ranging from 3 percent per 1, 000 hours to 0.0l percent per 1,000 hours.
{See 1.2.1.2.) This faflure rate is established at a 90-percent confidence level.

Vo e g e

e
S T APt et x
- 0 g s et S 1 A v

i
i
i The faflure rate, idenﬁﬁedbytheappﬁmblesymbol, isreferredbOperaLonat
: fun*ated'zouageat&t’:oc ‘
: 1.2 Classification. . . - o

P o Tt e .
——————————————— P A U, et T e el T e -
L . - e T s Ve TR - o

1.2.1 Rem piimber. The item pumber shall be in the following form and as
* specified (see 3.1 and 8. 2):

-~

B RIS cl e s

; 0000//~ 7 M 104 X 1
i , I i -
i Style Faﬂnre Ca;ac‘taxe Capacitance T ’
. tolerance ’ 1 :
; : ©o(Lz. 1.1) (1.2.1.2) . (1.2 1.3) o (1.2.1.4) o
; - .‘ -

1.2.1.1 le. 'n:e style is idenﬁﬂedby the nnmba- assiqned to the item
i . requirements s desa'ibes the particular capacitor.,

R g oo

A S vy -

3 ! 1212Faﬂurerate Thefaﬂmmteperl,OOOhoursisidenﬁﬂedbya
sinqleletterinaccardamewtth'l‘ablel.

Y
PRERASRRPN

1.2.1.3 Capacitasce. The nomimal mpacitancevaluee:pressedm micromi-
crofarads is identified by a 3-digit number; the first two digits represeut signifi-
cant figures and the last digit specifies the number of zeros to follow. Available
capacitance values are specified on the applicable item requirements sheet.

. s .
- Ay e s mus

L L

FSC 5910

T




o rgg—

P ad

P T

— ————— AL

PR

L e e A A T S+ st A K 5 G i i

- A

e ——

- e

e s TP

FTSN

-

A Bme s A e e 4 M e et ad e

- e wstremie e sem e

- s ——

- - -

-

VX

sesapn

[,

MIL-C-0000

Table I. Failure rate (30-percent confidence level)

Symbol Rate
Percent per 1, 000 hours
M 3.
N 1.
o 0.1
P 0.01
1/ 0.001

1/ This and sther failure rates can be achieved by
derating. (See 6.6.)

1.3.1.4 Capacitance iolerance. The capacitance tolerance in percent is
{dentifled by a single letler in accorcazce with Table IL

Table 1. Cspacitance tolerance

Symbol Capactitance tolerance.

Percent
0
20

2l ]

. 8. APPLICARBLE DOCUMENTS

2.1 The following specifications and standards, of the issue in effect on date
of invitation for bids, form apartd&‘sspeciﬂcaﬁonbthe_ex:tentspeciﬁedherein.

SPECIFICATIONS
Federal

PPP-B-588 -~ Boxes, Folding, Paperbcard.
PPP-B-575 - Box, Pzper-Overlaid Veneer (Straparound Type).
PPP-B-585 - Boxes; Wood, Wirebound.
.., PPP-B-1 - Boxes, Fiberboard, Wood-Cleated,

. PPP-B-801 - Boxes, Wood, Clealed-Plywood.

" PPP-B-821 - Boxes, Wocd, Nailed and Lock-Corner.
PPP-B-838 - Boxes, Fiber
PPP-B-878 - Boxes, Set-Up, Paperboard.
PPP-T-80 - Tape; Pressure-Sensitive Adkesive, Waterproct, for

. Packaging and Sealing.
PPP-T7-97 - Tape; Pressure-Sensitive Adkesive, Filament
Reirforced.

Military

MIL-P-118 - Preservaticn, Methods of.

MIL.-B-42290 - Boxes; Pzperbcard, Metal-Stayed.
MIL-B-10377 - Box, Wood, Cleatad, Vereer, Paper~Overlaid,
MIL-L-10547 - Liners, Czse, Waterprocf.
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STANDARDS
Miltasy
MITL-S3TD-1{8 - Sampling Procederes sod Tables for Inspectcn by

Attricdas,
MIL-STD-129 - Marking for Shipment azd Sterage.
MIL-STT-130 - Identification Maridng of U. S. MItitary Srcperty.
MIL-STD-502 - Test Mathnds for Elactronic and Electrical Com-
ponent Jarts,

{Copies of specifications and stazcards required by contraciers in sonnection
with specific procurement functions sieuld be obtained from the procuring agency
orasdirectedbytheccntracﬂngmﬁm )]

2.2 Cther vublicators. The fcflowing docaments form a cart of this specifi-
catlon. Unless otherwise indicated, e issue in effect on date of invitation for bids .

shali apply. - -
Department of Defense

Handbook Hé-1 - Federal Supply Code for Manufacturers (Part I).

(Reqnestsfnrcopi&sshouldbenairssedtoﬂn&peﬂ“tendentctmcuments
Govemmentmnﬂngomce, Washmglnnzs, D. C.)

- Cfficial Chaslﬂcation Co..‘:n!ﬁee

Unifomf?eightClassiﬁnﬂoanles.

(Requests far coples should be addressed to the Cfficial Classiflcation Com-
mittee, One Park Aveme, at 33rd Street, New York 16, N. Y.)

American Society for Testing Materials

D62-52 - Flash and Fire Point (Cleveland Cpen Cup).

(Req\mtsﬁorcopt&sshouldbeaﬁrssedb the American Society for Testng
llalnrials, 19IBRaceStreet, Philageipnia 3, Pa.) .

I . - -2

3. REQUIREMENTS _ ) :

3.1 Detad requirements for indt7idnal caracitors. Detail requirements or
excepticrs applicable to particular cagacitors skall be as specified in the arplicable
item requirements sheet. In the evert of any corflict between requiremenis of this
specification and the item requiremer?s sheet, the latter shall govern. (See 6.2.)

3.2 Qualification. Capacitors fzrnished onder this specification stall be 2
product that bas been tested and has rassed the qualificaton tests specified in 4. 4
(See 8.3.) i

3.3 Material. The material shail ve as specified herein. Eowever, whena
defirite material 13 act specified, a walerfal shall be csed ‘kat #ill ecable the
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capacilors to meet the performance requirements of this specification. Accert-
ance cr arerovat of a::y sonstitrent matesial shall not e consmued as a geararniee
of tbeaccepts..ce £ the finisred croduch.

3.3.1 Irrrecrating amd Sliing compouncds. Compownds used in e imporeg-
radcx and fiiing of capaciiors stall be chemically Inactive with respect 1o the
capacitor element and the case. (See 3.4.1, 6.7, and 8.8.) The compoand, eitter
in e s_tatecto.*‘lgi.mlappiica&onorasaresultoﬂaﬁnqaged, skall have ro
adverse offect on the perfor=ance of the capaciter. For Lquid-flled capacitors,
the sazxe material shall be used for impregrating as is used {or {llling.

P

3.3.2 Terminal leads. Leads shall be of copper, copver alloy, or copper-
clad steel. Copper alloy and ccoper-clad steel shall contain a miximum of 30 per-
cent of the conductivity of electrolyte copper. Leads shall be solder-coated to
facilitate soldering.

3.3.3 Termiral insulator. The terminal insulator shall de glass or ceramic.

3.3.4 Design and construction. Capacitors stall be of the design, consiruc-
tion, and physical dimensiors specified. (See 3.1.)

3.4 Design and construction. Capacitors shall be of the design, construction,
and physical dimensions specified. (See 3.1.)

3.4.1 Case. Each capacilor shall be enclosed in 2 hermetically sealed tin-
or tin-alloy-coated brass case tbatwmpreventleakageoi tl:e impregrant or flling
compeand ard, in addition, will protect the capacitor element from molsture and
mechanical damage under all the mt conditions speciﬁed neroin.

3.4.2 ngcitnr eleme:L 'I‘he a.pacihor element shall coasist of conducﬁng -
layers separated by at least two layers of capacitor H