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PERF_HE SPECIFICATIW

CAPACITORS, FIXED, ELECTROLYTIC (ALIMINIM OXIDE), ESTABLISHED RELIABILITY
AND NU-ESTABLISHED RELIABILITY, OENERAL SPECIFICATION FOR

This specification is ~ovd for use by ●ll Dapart-
-ts and A~iec of the Dapartmnt of Defense.

1. SCOPE

1.1 ~. This specification covers the general rqirements for estsb[ishad reliability(ER) and non-
ER, ●lminm oxide, electrolytic, fixad capacitors (see 6.1). Capacitorsaeet i rig the EU reqd rments of
this ●pacification have reliability established on the basis of life tests perforud ●t rated voltage st
85*C for fti lure rate (fR) levels rangi~ from 1.0 percent to 0.001 percent per 1,000 hours {n accordance
tdth Ml L-STO-&O. Theeg fR levds sre aettil iehad ●t a @-percent cmf Mince Level u!d ●e -tntainad ●t ●

10-percent ~er’s risk. The Ieva( of reliability is idmtif{ed by the fo[~ouing fR level s~ls:

W!&!! FR (evel (%/ 1.000 hr~

M 1.0
P 0.1
R 0.01
s 0.001

A pert per ●iltion (PPH) ~lity system is used for doctmmti~ and report{~ the wgrage outgoi~ WLity
of ER capacitors sqw{fsd to this apacifioation. Statistical procaea control (SW) tuhniqsea ●e rsqd red
in the tisctwing process to ~inidze vsriation in pr~tim of ER capacitors st@(ed to the
requirements of thfs specification.

1.2 CIQSS ficatii m. Capec{tors covered by this specification ●re c(assifiad by the styie, ●s specified
(sea 3.1).

Beneficia[ CORamts (r8C~tionS, dditi~, deletions) and My pertinmt data which my br of use
in iqwovi~ this docusant should be a&lregsad to: Defense Electronics Sq?ply Cmter, AlTM: DESC-ELDM,
1507 Uj ldngtm Pike, Dayton, OH 45444-5765, or ~ using the se(f -sddressed Stadardizatim Docment
l~ovaaent Prepoaal (DO Form 1426) ~aring ●t the arwl of this ckxxnent or by letter.
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2. APPLfCABLL DOCUMENTS -

2.1 Government documents.

2.1.1 Specifications, standards, and hdndbooks. Tht fcl lowing suecifica:ions,
stanaards. and handb ooks form a part of tll1s document to tne extent specified
herein. Unless otherwise specified, the issues of these documents are those
listed in the issue of the Dep~rtnent of Defense Index of Specifications and
Stanaards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFiCATION

MILITARY

MIL-C-39028 Capacitors. Packaging of.

(See supplement 1 for list of associated specification sheets. )

STANDARDS

FEDERAL

FED-sTD-ti28 - Screw-Thread Standards for Federcl Services.

HILITARY

MIL-STD-202 - Test Methods for Elcctronfc ●nd Electrical
Component Parts.

MJL-STD-69D Faflurc Rate Saaplfng Plans #nd Proccdurcs.
MIL-STD-790 - Rellabfllty Assurance Prograsn for Electronic

Parts $peciffcbtlons.
M1L-STO-Q1O - Environmental Test Methods.
MIL-STD-1276 Leads for Electronic Co=ponont Parts.
MIL-s?O-1205 . Marking of Electrical and Electronic Parts.
PUL-STD-4S662 - Callbratfon Systems Requirements.

(Unless otherwise fntlcated, co Ies of fedmal and ●flltary speclflc@tlons,
!standwds, @nd IItndbooks ●rc ●vai ●ble frw the Standardlzatlon Oocimnts Order

Desk, Building 4D, 700 Robblns Avenue, Phlladelphfa, pA 19111-5094.)

2.2 Non-Government P ubllcetlons. The followfng documents form t part of thfs
document lfl fiereln. Unltss oth~rwlse spcclflcd, tht Issues
of the doc~men~se;h?~h ~?~cOoOeadopted ore those Ifsted fn the fssue of the
0001SS cited In the solicitation. Unless otherwise specffled, the fssues of
documents not llstcd fn thQ DOOISS are the issues of the Oocusents cited In the
solfcftatlon (see 6.2).

ELECTRONIC INDUSTRIES ASSOCIATION (fIA)

EIA-554 - Assessment of Outgoln Nonconforming Levels
1’fn Parts Per Mfllfon PPPI).

E1h-5S7 - Stetfstlcal ProcQst Control Systms.

(Appllcatfon for copies should be ●ddrs$sed to the Electronic Indssstrles
Assocfatlon, Englnrerfng Depertaent, 2001 Pennsylvania Avenue NM, Uashln~ton, OC
20D06.)
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(Non-Government stindaras and other publications are normally available from
Lhe Organlzatlons which prepare or distribute the documents. These documents may
also be avaflablc tn or through Ilbrarie$ or other informational services. )

3.1 Specification sheets. The individssa~ item requirements shall be as
SpeClfied herein and \n accordance with the applicable specification sheets. In
the event of any conflict between requirements of this specif~cation and the
specification sheet, the latter shall govern (see 6.2).

3.2 Qualification, Capacitors furnished under this specification shall be
prDducts which ● re authorized by the qualifying ●ctivity for listing on the
apPliC~ble qualified products list at the tfne of award of contract (see 4.4 and
6.3). Unless procured from the manufacturer or his authorized distributor listed
or approved for listing on the qualifled products Ifst, ptrts furnlshcd under
this specification shall not be considered as having net the requlrenents of this
specification.

3.3 Reliability and quallty (ER styles only).

SPWC.WWW
Rellrnbflfty of ER capacitors furnfshed mder this

be ●stablished and ●aintained in accordance wfth the
procedure ●nd requlroments sp~clfled In MIL-S7D-790 and MIL-STD-690 with details
sp?clfiee fn 4.1.2, 4.4.4.1, and 4.4.7.

3.3.2 Quallty.

3.3.2.1 Statlstlcal process control (SPC). The ●anufacturer shall lmp]ement
●nd use SPC totssniqsm$ In th● ●anufacturing process for fR parts covered by thfs

‘) specification. The SPC program shall be developed ●nd mfntafn~d In ●ccordonce
wfth all the ?e@uffr.me#tc 8? E.14-S6,7. the *C progra~ Bhsll bs documented and
■alatalned as part of the oversll rmllcblllty ●ssurance program as specffied in
MZL-STO-790. The lmplomenta’tfon Oatc for SPC shall be M 8onths frw the dote of
this speclflcatfon. Processes for application of SPC techniques should Include
but ● re not lfmfted to:

a. Foil classfffcetion.

b. Rollfng,

c* Inprcgn*tlon.

a. Cover ●ssembly.

● . Encapssslatfon.

h~~’~~;;ed~”
The quality of lots that have been subjected to ●nd

e su group 1 100 percent screenfng inspections of group A
inspection shtll bs ●stablished and ●afnttlned fn accordance with 4.5.1.2.1.2.3
had ‘EIA.55@, ●dtllbd B: lddldldssal P?W Mfect I#w@l’s’fliu., ‘7PR-? SfIdWR-3) ●nd
tn overdll PPN defect level (f.e., PPM-S) th&ll be ●stabllshm~based on the tests
preaerlbed in tho subgrou$ 2 tasts of the group A ~nspectlmms. The defect level
fer PPM-2 sh*lI be less than 100 PPM. Data shall not be ●xeludod from the
appropriate PPM calculation unless specifically cutisorlzed by the qualifying
actlvlty. 6uldance for exclusfon of d8ta Is speclfled fn EIA-554.

-----
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A’i:i’dwi%w” The contractor shall notify the qudlifytng tctivity
IS reached or exceeded for PPU-2. The contractor shall

provjda sufficient information to the qu811fyfng sctfvlty documenting the causes
of the problem and what corrective tctlon fs being taken. FallurP to correct
:ni$ prob~em shall be the bdsis fur removal of the affected product from the OPL.

3.4 Raterlal. The material shd]] be as SPeCifled hCrPln; ttOWeVer, When a
deflntte Wterfal 1s not specified. a material shall be used which will ●nable
the capacitors to ●eet the performance requirements of this specification.
Acceptance or approval of ●ny const~tuent material shall not be construed as II
guarantee of the acceptance of the finished product.

3.4.1 Case insulation (insulated capacitors only). Case fnsulttlon shall not
soften, creep, or shrink to a pofnt where a part of the cylindrical cas~ fs left
uncovered at the high operating temperature. The use of ●xterfor cardboard
sleeves for insulating purposes shall not be pernltted.

3.4.2 Internal cxamlnatfon. When capacitors are ●xamined ● s specif$ed In
4.6.2.1, here shall be no V~Sfble evidence Of COrrOSIOn.

3.S Design, cmstructfon, and physfcal dimensions. Capacitors shall be of the
design, construct on, and pi?ysicaJ dlDehsions SpeClfie6 (sea 3.1).

3.5.1 Case. Each capacitor shall be enclosed in a ●etal case, and shall be
●fftctfve~salod ●sa$nst the ●ntry of cmtmlnants, and leakage or evaporation
of the ●lectrolyte. The element sh~ll be secured so that there will be no
●ovem*nt ~n the c-se.

3.6.2 Termfisals. All toralnals shall be permanently $Ccurd Internally ●nd
externally, ss applicable, so that noratl I!mdlfng of the tormfnals w1ll not
result In wear, damge, or @xcesslve stratn ta the capacitor element, case, or
cam insulation. Mfre.laad tcmfaals shall be hot-solder dipped or ●lectroplated
with solder Ravfng a tin content of at least 40 percernt. Threaded portions of
Screw-thread tormlnals shall se fm ●ccordance ulth FED.STWU2S ●s spocftfet (s@e
3.1).

3.5.2.1 Solder d!p (retlmln~ loads) [capacitors with wire-lead ter81nals
Butorj ●ey so

3.S.2.1.1 Qu911fyln9 ●ctfvfty ●pp roval. Approval of the solder dip process
will be based on one of t he foil owing options:

a. Uhen the orlgfnal Iesd finish quallFled was hot-solder dlp 18ad ffnlsh “
52 of UIL-STO-1276 (Note: The 200 ●lcrolnch ●aximum thfckness
requirement fs not ●ppllcablo.), tho ●anufacturer shall use the sa~e
solder dlp process for retinnlng ● s 1s used in the orlglnal ●anufacture
of the product.

b. Mtmn ?he lea4 orlgtntlly qwall$iadwms net hot-s.?dw dip Ietd f~m$sh 52
of MIL-STD-1276 as proscribed In 3.5.2.1.18, approv81 for the process to
be used for solder dlp shall be based on the fo)]owlng test procodure:

(1) Thirty samples of any capacitance vslue for each styl~ and lead
f~afsh are subjecttd to the ●$wfactmrer’s soltor dlp procoss.
Followfng the SOlder process, the cgpgcltor$ shall bt subjQcted to
the ●lectrical ttsts of group A inspection, with no defects allowed.

[2) Ten of the 30 samples sha)l then be subjected to tho solderabflity
test as specfffed in 4.6.8. NO defects cre cllowed.
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3.S.2.1.2 Solder dlp/retfnnfng options. The manufacturer for his authorized

Categovy 8 or c dlSt?l butor) may soidrr 41p/retfn as fol)ow$:

● ✎ After the group A scrernlng tests. Following the solder dfp/retinning
process, the electrical measurements required in group A, subgroup 1
screening tests shall be repeated on 100 percent of the lot. (Note:
The manufacturer may solder dip/retin prior to the electrical
●easurements of the group A, subgroup 1 tests. This would ●limfnate the
need for an additional set of ●lectrical measurements.). The Percent
Drfectfve Allowable (PDA) for the electrical measurements shall be the
same as for the subgroup 1 tests.

b. As d corrective action if the lot falls the group A solderabfllty te$t.

c, After the group A inspection has been completed. Following the solder
dlp/retlnning process, the ●lectrical measurements required In group A,
subgroup 1 screening tests SIISI1 be repeated on 100 percent of the lot.
The PDA for the ●lectrical ●easurements shall be as for the subgroup 1
tests, Following these tests, the manufacturer shall submft the lot to
the group A soldertbflfty test as specified in 4.6.8.

3.6 Burn-in (ER styles only). When capacitors are tested &s specffled in
4.6.3, n*re shall be no evl dence of dama ●

burn-in,
~ , arcfng, or breakdown. After

Capaeltors shall me~t the follow ng requirements:

DC Ietkage - - -- - - -- - - - Shall not exceed the Inftla? requirement
specified (see 3.1).

C8pacftance - - - - - - - - - - - Within th~ tolerance specffled (see 3.1).
ESR- - - -- -- - - - -- -- - $ht?l not ●xceed the Irtlt$a? re~ulrement

specifl~d [see 3.S).

3.7 DC Icaks t.
-qT?-

Mhen ●ecsmmd as $pecff?@d fn 4.6.4. the de Ieskage shall not
exceed t ● ●p Cablti value specfffed (Wt 3.1). For nonpolarlzed style
capacitors, t ● l?mfts apply to measurements in ‘both dlrectfons, ●xcept that
after ●nvironmental tests fnvolvfng one directional polarization greater than 30
■fnutes, the IIBfts shsll apply to the last polarfzed dlrectlen only.

bo%%ww”
When ●oosurcd as spccifled fn 4.6.5 the capmcltanc~ shall .

c ● co of tho nodnal value sp~cfffed [s@e ~.1).

3.9 Eaufv#lent srrles resfstonce (ESR). When ●easured ●s speclffed In 4.6.6,
the ESR In ohms) shsll not ●xce~d he value speclfled (set 3.1).

3.10 Jow temperature ●xposurr. Uhen tested as specified In 4.6.7, capacitors
sh~ll ●eet th ● roll owing requirements:

DC leakage - - - - - - -- - - - Shall not ●xc~ed the lnltlal requirement
spectfled (see 3.1).

Capacft8nce ------- ---- Wfthln the tolemnce specfffcd (see 3.1).
far ------------- -- Shall not ●xceed the fnftfal requirement

specffled [see 3.1).

3.11 >R~de ~fr lftY rmlntls only]
capacitors ● re t3tea ~
shall b. at least 96-porcoot cowrod wfth a new 8m00th so?dor coating. The
remsfnfng S percent of the lead surface shall show only small olnholes or rouah
spots; tksc”slmll mot be concentrated fn one srea. B~re base”oetsl cad ●rea;
where tfbe solder dip fslled to cover the orfgfnal coatfng are indfcatfoas of poor
soldersbflfty, @nd sh811 be c8use for failure. In caso of dfsputo, the percent
of coverage with pinholes or rou$h spots shall
●msuroment of these areas, 4s compared to the

be deterafned by aetudl
total fires.
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3.12 Terminal strength, Mhen capacitors are tt$tee as specified in 4.6.9,
there sh~l be no 100Senfng of terminals or permanent danage to the terminal
weld, or termfn~? SO?der, as iipp)icdb]e,

3.13 Stability at reduced and hfgh temperatures. When tested as specified in
4.6.10, capacitors shall meet the Toll owing requirements:

Step 1:
DC leakage- - -- - - - - - - - - Shall not exceed the initial

requirement specified [see 3.1).
Cdp4citdnce - - - - - - - - - - - ‘dithin the tolerance specified

3.1).
ESR - - - -- --- - - - ---- Shall not exceed the Initial

requirement specified (see 3.1]

Step 2:
Impedance- - - - - - - -- - - - - ;:::13n:; ●xceed the value spec’

. .

see

ffed

-

Ccpacltance- - - - - - - - - - - - Chan ● not ●ore than the value
!SD*C fled (sse 3.11-

Stmns 3 throuoh 5:
. . .

DC leakage: - - - - - - - - - - - Shall not exccod the value speciffed
(see 3.1).

Capacitance - - - - - - - - - - - Change not ●ore than the value
specffled [see 3.1).

ESR - - - - - -- - - - - -- -- Shall not ●xceed the value speclffed
(see 3.1).

3.14 Life. When tested as specified in 4.6.11,
followl n~qufrements:

capacitors shall ●eet the

DC Iaakago - - - - - - - - - - - - ~::J13n;; .xce@d the value speclf$ed
J

Capacitance ---g-- ----- Cheage”aoi ●ore than the value —
s ●clfled (SW 3.1).

EAR ----------- ---- tS *11 not ●xc@ed the value specfffed
(Boo 3.1).

Vfs4sal eaam{nbtlon - - - - - - - - There shall be no loakagt of
●lectrolyte or ●vfdonce ●f ●Schaafca)
domege, end the ●arking shall remin
Iegfble.

3.15 Case insulation (fnsulat@d captcftors only).

3.1!3.1 Dielectric withstanding voltage. Mhoa capacitors sre test8d ●s
speclffed ?n ●.b.lZ.1, here shall be no breakdown of the Insulation.

3.15.2 insulation resistance. Uhen Capacitors are tested -S specified In
reakdown of the Insu?atfon, and the Insu)atlon

resistance shall not be leas than 100 ●egohms.

3.16 Shock (speciflad pu?st~. Uhen cfipacltors are tested as specified In
4.6.13, here shall be so lnter9tttont contacts of 0.S ●illisecond (DS) or
greater dwratlono Qrcln , or opon-

8
or s&ort-ctrcuftfng~ nor shall th~re be ●ny

evfdence of ●echanical SBSSC or Ieakag@ of electrolyte.

3.17 Ylbratlon. When ctpacftors arc tested ●s specified in 4.6.14, there
shall bt no fntcrafttent contacts of 0.S ■ s or gretter duration. or open- or
short-cl rcultlng, nor shall thcro be ●y ●vfdonce of ●echanfcdl 4amSe or Iesksge
of electro?ytt.
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)

caDac$tors are In 4.6.15. there shtll ●rmful corrosion
and ;t”lt;st 90 p;rcent of’af!y expos~d methl”surfacr of ths capbcitor SIM1l be
unaffected. In ●dldltlon, there !hall be no more than 10-percent Corrosfon of the
terminal 5urface. Harmful corro$~on $hdll be construed as dny type of corrosion
which fn anv wav interferes with mechanical or electrical performance. There
shall be no-unw~apping of-or mechanical damage to the lnsulattn9 %lee
applicable). The marking shall remain legible.

3.19 Thermal shock and +mmersion. Uhen tested as specffled tn 4.6
capacitors shall meet the toll owing requirements:

DC leakage- - - - - - - - - - - - - - - Shall not exceed the
reoufrement soecified

es (when

16,

nftial
[se@ 3.1).

Capacitance- - - - - - - - - - - -- - - Ctsdnge not more than the value

ESR ---- -- - - - - - - - -- - - -
specffied (s?e 3.1).
Shall not ●xceed the inltlal
roqulromtnt spoclffed (see 3.1).

Visual ex~mfnatlon - - - - - - - - - - - There shall be no harmful or
●xtemslve corrosion and *t lmst
90 percent of 8ny exposed ●etal
surface of the captcftor shall bo
protcctcd by the flnfsh. There
shtll be no ❑ ore than 10-percent
cerro$fon of the termfntl
hardware or mount~ng surface.
Th@re shall be no leaktge of
●lectrolyte or ●echanical damage,
cmd ●arktnt shall rea8fn Itglble
●fter the test. Uhen applicable,
case fnsulstlon shell not exhfbit
cv$denct of burning, ctmrrlng, or
●rcfmg, cnd shs?l ●cet ::e
F@Qnlre9asts of 3.1$.
●ddftfon, there tfttll be no
●violence of dye p~aetratfon when
vlowd ureter ●ltravlo?ot lfgftt.

3.ZO Stsrge volt~. Uhen capacitors are tested -s specfffod la 4.6.17, there
shtll M no bregkdo m or other pe?manent damage. Termfnals and wals ~hsll
remain intact. 7b@re shall be no Ieakago of the electrolyte when the capacitor
1s held wfth fts ●nd seal downward durfng the test. CaFacftors shall ●eet the
followfng reqtdfrements:

DCleak8ge. -- -- - - - - - - - - - - Shsll not ●xceed the Inltlal
ro~ufresont specffled (see 3.1).

Capacft9nce - - - - - - - - - - - - - - Chang@ not ●ore than the value

EAR ------------ ------ R
s ●clffed {see 3.1).
S ●l? not ●xceed the fnftfcl
r~qufreoent speclfled (see 3.1).

)
‘----

3.2! Vent (when spec$ffed, see 3.1). When capacftsm$ tre tested ●s specfffed
fn 4.6.lB t he vent shall operate. and there shall be no ●xplosfvt ●xpellfng of
the conte~ts. Disruption shall octur only ●t the vemt; the ca~e or ●nd seal
shsll not otherwfse rupture.
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3.22 Moisture resistance. when tested 4S specified in 4.b.19, c8p&citors
shall meet th e fall owing requirements:

M )e9kage. -- - - - -- - - - - - - -

(capacitance - - - - - - - - - - -- . -

ESR - - - -- - - -- - -- -- --- -

Case $nsulation - - - - . - - - - . . -

Vfsual exdatinatlon - - - - - - - - - - -

Shall not exceed the inftlal
requirement specified (see 3.1).
Ch4nge not more thdn the value
speclfleo (see 3.1).
Shall not exceed the In$ttal
requfrestent specified (see 3.]).
Shall be as specified in 3.15
(when ●pplicable).
There shall be no harmful or
extensive corrosion and at least
90 percent of any exposed metdl
surface of the ctpacttor shall be
protected by the ffnfsh. There
shall be no ●ore thtn ID-percent
corrosion of the terminal
hordware or Wuntlssg surfoce,
Thorc shall be no unwrapping of
or ●ochanlcal damage to ccse
fnssslttlon (whe ●pgsl~cab?e).
There shall be no leakage of the
electrolyte or deformation of the
case, ●nd mtrklng stss]l remefn
Ieglble.

3.23 Fungus. ThQ .astufscturer shall cortffy that 411 ●xternal msterfals are
fungus resls~ ●nt or shall perform the test sp~cfffed in 4.6.20. Mhcn capacitors
tre tested ●s spoclffed In 4.6,20, ●xamfnttfon sRsII df$close no ●vfdence of
fungus Urewth on the ●xternal surface of the capacitor.

3.24 Beromtrl Uhen cap~cltors ●re tested as speclfled
Icshover, breakdown, evidence of ●echanical damage

or leokafc of tbo ●lectrolyte. The ●arkfng shall remain }egfble.

3.86 lf~sh.teomr~tur.e wrosure. Ubm tasted ●s speclfi~d in 4.6.22,
cap4cftors shall ●ee t he fol low~ng requirements:

OC leaktge- - -- - - . -- - - -. - - Shall not ●ac*@d the vclue

Capacitance - - - - - - - - - - - - - -
specffied {see 3.1).
ChQnge not ●ore than the vclue
speclfiod {~e@ 3.1).

ESR - - - - -- -- -- - . - - -- - - Shsll not exceed the value
s ●clfled (sw 3.11.

Vlsuol ●uamlnatfon . . . - - - - - - - - RT ●rc shsll be no deformation of
tbo Case.

3.26 Reverse voltam [WIS8SI%D~Cffied. When tested as specff18d In

DC )eakage -- - - - - - . . - - -- -- Shall not exceed the value
speclfled (see 3.1).

Cbpacltance - - - - - - - - - . -- - - Chan ● $IOtse?e than tbe valu~
1

EAR ------------ ------
sp8c ffed (see 3.1).
Shall not ●xceed the fnftfcl
re~ufrement speclfled (see 3.1).

8

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:35Z
Check the source to verify that this is the current version before use.



MI L- C-39018C

3.27 High t?

ors art tested here shall
damage, arcing or breakdown, and the capacft~rs shall ●eet the following
requfrrmtnt~ :

DC leakage- - - - - - - - - - - - - - - Shall not exceed the value
specified (see 3.1).

Capacitance - - - - - - - - - - - - -- Change not more than the value
specified (see 3.1).

ESR - - -- - -- - - - - - - - -- -- Shall not exceed the initial
requirement specified [see 3.1).

3,28 AC verification (styles CUR91 #nd CUR92 pnly~. Uhen tested as specified
in 4.6.23 capacitors shall withstand the ac VOT tbge ●xposure without vfsible
damage, aid shall meet the following requirements:

DC leakage- - - - - - - - - - - -- -- Shall not ●xcted the value
speelfled (see 3.1).

C8pbcltanee - - - - - - - - - - -- - - Chan ● not ●ore th@n the value
$spec fled (see 3.1).

Esn ------------ ------ Shall not exceed the lnftlal
requirement speclfled [see 3.1).

Cspmltors sh811

DC leakage- - - - - - - - - - - -- - - Shall not ●xceed the inftfal
rtqufrement specffled (sQe 3.1).

Capacitance - - - - - - - - - - - - - - Cheng@ sot ●ore then ●IO p-rcent
of the !nftfal measured value
(see 3.1).

EAR ------------ ------ Shall not exceed 115 percent of
the lnitfal requirement (see 3.1).

3.30 Rtverse voltage sgfng (s11 styles ●xcept CU14 and CU15). Mhrn tested a$
speclfled in 4.6.27 * Capaci tors shall ●~et he fol Towfng r~quircments:

DC leakage- - - - - - - - - - - - - - - Shall not ●xceed 300 percent of
the Inltlal requirement specified
{We 3.1).

Capacitance ------- ------- Shall not exceed s1O percrnt of
inftlal ●essured value.

Esa . -- -- -- -- - - - - - . . .-, $hall,?ot xeped the fnltlal
freQu+rcmba spacf?{od [s@e 3.1).

Capccftors shall be ●arked lB accordance with ●ethod 1 of
ff;~!;D-%!!%rkfng shall fnclude the “JAN” brand (ER style only); part or
Identffyfng Number (PIN) (see 3.1); ccpacltance fn (-f); copacftance tolerance:
dc rated volts e; date code; 8n

?
The @ rsttd volt~ ● for polarized

#’S~~r~~dc~;~iQlarfzed ca~tk~~~~~ $b~~~!!r~tedcapacitors shs 1 be dtsfgnated VD
desfgntted ‘VWP’. Both volta9es and temperatures shall
unfts. Polarfty on polorfzed csp4cftors wfth ●xfal wlr~-letd terafnals sh#ll be
fndlcatcd by a slnlmum of two plu! (*) syobol ●t the pdsftfve end of the case.
For c8p#cftors wfth both termfntls on the sane @rid, the po$ftfve terminal shall
be ldentffled by a sfngle plus (+) symbol adjscent to the terslncl, or ●s
speclffed (see 3.1). Each capacftor body shall be legibly ●rked with
$Bear-reslsttnt fnk that wf?l ufthstand the ●nvironmental conditions specffled
here!n. The aarklng shall remafn legfble after all tests.

9
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3.31,1 “J4N” and ‘J’ mtrking (ER style$ only). The United States Government
has adopte~, and fs eaercfstng legitimate control over the certification ●arks
“J~H= tnd “J*, respcctfve]y. to fndfcatc that items so ●arked or leentffietl are
manufoctvred to, and ●eet all the requirements of mllftary specfflcat$ons.
Accordinylf, items acquired to, and meeting all of the c~iteria sptciffed herein
ana in applicable speciflcdtions ~hall bear the certification mark “JAN” except
that items too small to bear the certification mcrk “JAN” shall bear the letter
“(J-. The “JAN- ar ‘J” shd~~ be placed immediately before the PIN except that if
such locatlon would pltce a hardship on the manufacturer in connection with SuCh
marking, the “JAN” or “J” m-y be located on the first line above or below the
Plh. It8dI$ furnished under contracts or orders which either permit or require
devii!tion from the conditions or requirements speclfled herein or In app~iceble
specific~tions $h#ll not bear ‘JAN” or “J.. In the event an item fails to meet
the requirements of this $peclfication ond the @ppl{cabl@ specification sheets or
associated detafl specific~tions, the manufacturer shall remove the “JAtf” or the
“J” from the stmple tested an~ OISO from all Items represented by the stmple,
The ‘JAU= or “Jg certfftcatfon mbrk shall not be used on products acquired to
contractor arau!ngs or specif$catlons. The United States Government has obt?fned
Certificate of Reg$stratfon Number 504,860 for the tertfflc~tfon ●ark ‘JAN9.

to blgher faflure r@te levels (FRL ’s). A ●anufacturer ●ay
f’te fs qu811fted. It@*s of

an exponential FRL as :ho~n l;atablsv; ~nd ~~rkgdwtoclower FRL’s, wfth procurfng
●gency approval, are $ubstjtutable for hfgher fRL’s, and shall not be rcmtrked
UOIQSS specif+ed 4R tbe com~rect or pisrchasa order {see 6.2), the lot dnte codes
on the parts are unchanged, and the workmanship criteria is 9@t.

TABLE 1. Faflure rate level substltutablllt~.

1 I 1-
; ?firts qualified to ] Are substltutabl~ for I

fatlure rste level I fallurc rate leval I
1

I PI, P, ●nd R I
1 : lMandP
1 P ~M !
I I

3.31.3 $ubstftutabllj of capacitance tolerance and rated voltage. Parts
tolerance or voltage,

with
\

rocurlng ag~ney t~proval. are substitutable for parts ●arked to looser
Capac tance to~erance or lower rated voltage, provfded all other values ●pe the
$8*C . 7Bt kUbSt?tatabl@ purts shall not be remerfsed unless speclf18d In the
contract or purchase order (see 6,2). In the event the capacitance tolerance or
voltage rctlng 1s rsmarked, the lot dete cedes on the parts shall not be changed
snd the workmnshlp crlterta shall be ●et.

?crts qualftiod bnd ●arked to
II!$II fr~qd i &**acy ●ppro#*l, 4?0
substfthtablo for’ lower frt~uwcy wfbratton level pcrts, proufdod all othor
valuas ●re the sams. The substftut.ble parts 8M11 sot be remarked nnless
spcctfl~d fn U. contract or ourttiase @@@r (sot 6.2). 1* tho •v~at the
vibrotlon lQVS1 Is remarked, the lot date cod~ on tht parts shell not be chtnged
and the workmanship crlterfa shall be ●ot,
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3.32 Uorknanshi
~“

Capacitors $htll be proctssed fn such a manner as to be
uniform In qua t and shall be fres from cold soldering, corrosfon [see 3.18),
pits, cracks, den{,, rough edges, @nd other defects that will affect life,
servfceabi]ity, or appearance. Solder on the surftce of the case shall be smooth
and unbroken and $ha?l have no pinholes or girdle.

3.32.1 Solderin
+“

Flux for soldering Shd?l be rosin, rosin dnd d~coho], or
rosin and turpent ne. NO acid or acfd salts Stssll be used in preparation for or
durfng solderlng. All excess flux and solder shall be removed. Electrical
connections shall be niechanfcally secure before soldering, when possible, and
●lectrically continuous efter $oldering.

4, QUALITY ASSURANCE PROVISIONS

4.1 Rt$ponslblllty for lnSpQCtfOn. Unless otherwfse specified in the contract
or purchase order, the contractor is responsible for the Performance of -11
inspection requiremetsts (Qxaainations anti tests) as speclf$ed here~n. Except as
otheruise specfffed in the contract or purchase order, th~ contractor ●~y use hfs
09ss or ●ny other facflfttes suitable for the performance of the inspection
requirements speclfled herein, unless disapproved by the Government. The
Govern8tnt reserves the right to perform ●ny of the inspections set forth in the
specification whero such Inspmctlons ●re d8emed necessary to ●nsure supplies ●nd
services conform to prescribed requirements.

sews m
part of the contr~ct
●bsence of any fnspe
contractor of the re
submitted to the 60V

)
contr~ct. Samplifig
acceptable prmtfcc
not ●uthorize submls

b- nor does ft con~t t

I
. All ftems must ●eet ●ll requlreaents of

be tovth fn th?s ~pecfflcatlon shall become a
lr’s overcll inspsctfon system or qualfty program. The
:tfOn r~oulrements fn the specification shall not relfcv? the
!pORSfbflfty of ensuring thct all products or $upplles
!rnment for acceptance comply with all re~ufrements of the
nspectlon, as part of sanufcetmrlng op*r8tloms, is an

:0 @sc@rtaln Conto?aanet to remfreDents: however, thf$ does
Ion of known defective ●aterfbl, ●ither fndlcated or ●ctual,
w Govoramomt to ●crept defectlvc ●atcrlal.

4.!.2 Rel~cbflfty ●ssuronce Brcsram (ER styles A rcllalbllfty
assurance progra~ shall
MIL-STD-790.

; ●ccordance wfth
Evfdencc of such ce@pllanco shall b? verlffed by the Ciu41ffYfn9

●ctfvlty of tflis sWctffc8tfoII 8s a pPeP@@Slte fur qualfflcatlon and continued
quallfleatfon.

4,1.3 Stat4stlc&l process control (SPC) (ER styles onl An SPC program
●aintained Evtdence of such

coa llance shall be verlf~ed by the qwallfylng actlvtty 8s ● prcrequlslte for
1’qMa tffc~tfon and ratentfoa of qualfffeatloa.

4.1.4 lest ●eufsmeat and fastectlon $acflftfss. test ●nd measuring ●quipment
and InspectIon facfl itfes of suff lclent accuracy, quallty, ●nd quantity to permit
performance of the requfred inspection shs?l be ●sttblfsbed ●nd ●alntcfned by the
cantmctor. Tb@ ●stablfsbment and ●afntenaac? of a calibration sy$tes to control
the oecumc of the ●easarlng *nd test

iMIL-STD-456 2.

4.2 Cla$s ff+aatim of fmsfkoc?fons.
classified ●s rollous:

8. Qualfflcatfem inspection (s*e

b. Verlffcatfon of qu81fflc8tfon

QQulpment sI181? be in wccoirdonc~ wftf!

The In$pcctfoms spoclfled horefn ●re

4.4).

(ER only) (see 4.4.7).

c. Qualfty confor**nce inspection (see 4.5).
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4.3 Inspection conditions. Unless otherwise specified herein. all inspections —
\hsll be ~ ●r%e

1
(m e.c~etdaace with the test contiltlons specff$?d In the

“GEUECAL C@lIREME#TS’ of MIL-STD-292.

4.4 oualffication Insptctfon. Cjua]ificatfon inspection $hal? be performed at
& Iabor*tory acceptable to the Government (see 6.3) on $dmp)e unjts produced with
equipment and procedures normt?ly used in production.

4“4”’w“ The number of capacitors to be subjected to qualfflcatlon
fnspect~on s d e as speclffed In teble 11 aind in the appendix to thl$
speclffcatfon.

4.4.2 Test routine. Th@ sample shall be subjected to the quclfffcttion
inspection speclfled In table II, In the order shown. The samplt units shall be
subjected to vfsucl #nd nechkn$cal fnsptctlon (internal ●xaafnttlon). The
rem~fnlng sample units shall be subjected to the subsequent Inspections of group
I. The sampl~ shall th~n be dfvided ● s specfffed in tcble 11 for groups 11
through XII ●nd subsectcd to the In$peetlons for thefr particular group. For
voltage-group submfssfon, ●ach style and cepccftence value shall bt ●qua?ly
represented In ●ach group.

4.4.4 FsflurQ vbte level and qualfty lael ver$fgcet$mm.

4.4.4.1 FR quallflcetlon (ER styles onlY). FR quallflcatlon shall be fn
●ccordance with he general and eetaflcd r~qufrcmonts of MJL-STD-690 ●nd the
followlng detsfls:

a. ProcQdurQ 1 - Qualfffcatlon ●t the lnltla~ FR lcvtl. Level “M”
unfts shall be

sabjoct;d to the Quallflcatl.n fns cctlon spec$fled In group 111, table
11. iThe cntlre lIW tmt s~lR s all be cestttn~d on test m ‘!0;000
hours ● s spocfffcd in 4.6.11.1.1 on completion of the 2,000-hour
qaalftlc~tloa twt.

b. w91ftfcatfon ta lwcr Fff ?eve?s. 70 extend

●ach voltage group within a style; for fU I;vels ●R- (0.01 ptrcont) and
“5” 10.001 psrc~nt), data from two or ●ore voltage groups wlthfn o style
of s$mllsr construction gay bt combfned.

Quallflcatfon approvcl ufll bc based on tho successful completion of the tests
speclffed lm tablp I , 4nd wfll not be wfthheld Pemdfng coaplttfon of the

J●xt@nded lff~ tmt ● 4.4,4.ld.

12
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-. TABLE Ii. Qualification inspection.

1- 1 1 I I r
I Inspect Ion I Requl rement lTest methodl Number of I Number of I
t paragraph I paragraph I sample unitsf failures
i ; I to be I allowed ~1 I

i I inspected I
: : I I 1 1-
1 I I Non-ER 1 ER I Non-ER I ER I

I I I
I Group 1 i I I

~Visual and mechanical I’3.1, 3.4, 3.4.2, I 4.6.2 and I 2
1 inspection (internal 13.S to 3.5.2 incl,l 4.6.2.1
1 examination) - - - 13.32 ●nd 3.32.1 I i
I I I
lVissstl and ●echanical 13.1, 3.4, 3.4.1.

I
I 4.6.2 I

I Inspection (external 13.5 to 3.5.2 fncl,l
I ●xamination) g/ - - 13.31 snd 3.32.1 I (
I I 1

● I I
lBurn-fn (ER styles
lonly)2/-----l’
IDC loakag=~/ - - - - 1
lCapacftance ~/ - - - I
IESR ~/- - - - - -- I
I I

Group 11
i ~
ILow temperature
I exposure - - - - - I
lSolderablllty
I (capacitors with i
I ufrc-lsad t~rmlnals I
Ionly) -------l
Ilemlnsl str8ngth - - I
lst4bllfty at I
I roducod ●nd high
I temperatures - - - I

I Group 111 j
I
~Ll~;l(;,OOO hours I

i
----- .-

lCasc nsulatfon /
I {insulated
I ccpacltors only)- - /

1 Group IV ~
I
lShock (specfffed I
I pulse) - - - - - - I
lVfbratlon - - - - - - I
lSslt spray
I fcorroslon) (all I
1 styles ●xcept
I CU81 and CUR81) - - ~
lTherBal shock and
1 immersion - - - - - I

3.6
3.7
3.8
3.9

3.10

3.11
3.12

3.13

3.14

3.1s

3.16
3.17

3.18

3.19

i i
I J
I 4.6.3

1
I ~/

I 4.6.4 I
I 4.6.5
I 4.6.6 I
I I

J

I I
I I
i i

)

I 4.6.11.1 I
~ I

J
; 4.6.12

I
i i
I I

6

22

6

o

1

I

See footnot@s ●t ●nd of table.
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TABLE 11. Ou#lification inspection - Continued.

I Inspection I Retwlrement lTe5t method) Mumber of I Number of I
I I paragraph I paragraph I sa!aple unitsl failures I

f 1 to be I allowpd )/ I

I I I I Non-ER I ER I Non-ER I ER I
1
I Sc!!YrQ I

lSurge voltage - - - - I
lVent (when specffied, I

see 3.1)- - - - - - I
I
I Group VI ;
I
lMotsture resistance - /
tFungus >t -- - - - ~
I

6roup VII
i ~
lBarometrlc pressure
I (reduced) - - - - - !
Illfgh t~mpcraturc I
~ exposure - - - - - I

Gr~uu YIII ~
I
lRever5e volttge I
I (styles CU12, CU13, I
I CUR13, CU16, CU17, I

and CUR17 only)- - I
\ I

Group IX
1. ;
lMlgh temperature
I verification (stylesl
I CU12, CU13, CUR13, ~
I CU14, CU15, CUS6,
I CU17, CUR1?. CUR19, 1
I CUO1, CURO1, CUR02, I
I CUR03. and CUR04 I
t on?y)-- - - -
I

6roup X
i
IAC verlflcatfon
I (styles CUR91
j CUR92 Ofl?y) -

I Group XI
I
lPenctratlon of
I solv~nts (not
I ●oDllcab\e to

I

3.20 / 4.6.17

3.21 ~ 4.6.18

/

3.22 ; 4.6.19
3.23 I 4.6.20

I

I

i 4.6.21

! 4.6.22
I

3.24

3.25

1

3.26

3.27

3.28

I
I 4.6.23
1,

;
i
1

I

;
1
I 4.6.24
J
I

I

1’
3.29 I 4.6.26

II

I

I
I s~jles CU71, CUR71, I
I CU81, CUR81, CUR91, I
I and CUR92)- - - - - ~ 1611 Ill
I 1 t II

I

i
I
I

i
I

1

N/A

See footnotes &t ●nd of ttble.
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- TABLf II. Qualification Inspect Ion - Continued.

I I I 1 I I
I Inspection I Requirement
1

Ilest ●ethodl Uuaber of i !lumber of i
paragrdpn I paragraph I sample unitsl failures

} I to Be I allowed Al /
: ; 1 inspected
I ; ~
I I I I Non-ER I ER I Non-ER I ER I

I I
Group X11 I i I I I I I

i I t
lReverse voltage ; ; ; I
I aging (all styles I ; I
I ●xcept CU14 and 1’ / I / /
I CU15) - -- - - - - I 3.30 I 4.6.27 I 10 I1OIO 101
I I I I II II

1/ A ssmple unit bavlng one or moro dofccts shsll bc considered ●s a single
faflurc.

21 ilondestructlve test.
~/ One additional sample unit Is included in ●ach sample size to permft

substitution for the allowtble faflure fn group I.
~/ The number of sample units to be Inspected are:

WkK!!

73 - Styles CU71 ●nd CU81 96 - Styles
- Styles CU14 and CU15 108 - Styles

1:: - Style CUO1 126 - Styles
109 - Styles CU12, CU13, CUR04,

CU16. and CU17 132 - styles
~/ Certlflcatlon of fungus resistance nay be substituted

LR

CtfR71 tnd CUR81
CUR91 tnd CUR92
CUROI, CUR02. CUR03,
and CUR19
CUR13 tnd CUR17
for testing.

‘----
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4 .4.6 Retention of quilit ication lnon-ER styles only). TO retain -
qualification, tne contractor shdll forward ~ report at 6-month interv~ls to the
qual{fylng actlvfty, The qualifying activity shall ●stablish the initial
reporttflg d~te. Tht r?port shtl} consist of:

a. A summary of the results of the tests ptrformed for inspection Of
product for delivery, yroups A and B, indicating as a minimum th@ number
of lots that have passed and the number that have fafled. The resu~t$
of tests of all reworked lots shall be identified and accounted for.

b. A summary of the results of the tests performed for periodic inspection,
group C, Including the number and mode of failures. The summary shall
include results of all periodic inspection tests performed and completed
auring the 6-month period. If the summary of the test results Indfcttes
nonconformance with specification requirements, ●nd corrrctlve ●ction
●cceptable to the qualifying activity has not been taken, action R8Y be
ttken to remove the faflfng product from the quallffed products list.

Failure to submit the report within 30 days after the ●nd of ●ach 6-8onth period
may result In loss of qualification for the product. in ●ddition to the periodfc
subalssion of inspection dsta, the contractor shall Jmmcdlately notffy the
qualifying ●ctivity at ●ny time during the 6-montR parlod that the fn~P@CtlOn
data lndlcates fsllure of the quallfled product to meet the requirements of this
Speciflcat$on.

In the ●vent that no production occurred during the reporting period, a report
shall be submitted certffytng that the company still has the cap&bi7it~eS ●nd
facilities necessary to produce the Itm. If thtre h~s been no production during
three Consecutive reporting perfods the ●anufacturer ●ay be required, at the
discretion of the qualifying activity, to subaft ● representative product of each
style to testing fn accordance with the quallflcatlon inspection requirements.

4.4.7 Verification of qualification (ER styles only). Every 6 months the
●hrsufacturer snali Cospt 1● a sun ary or tn● rssults or qutllty conformance
inspections and ●xtended FR test data, In the form of a verification of
qua?tffcation report, ●nd forward ft to the qualifying actlvlty within 30 days
after the ●nd of the ?epertlmg period ss the basis of costtlnwcc qualfffcstl.n
●pproval. la ●ddltioa, tha Benssfacturer shall lrn@dlately notify the qualifying
●ctlvlty whenever the FR date Indicates that the ●anufacturer has failed to
●aintain the qutlffied FR level, or the group C inspection dot~ fndfcates failure
of the qualified product to ●eet tha requirements of this specification.
Continuation shall be based on ●violence that over the 6-month period the
followfng has been ●et:

a. Yerlflcatlon by the qubllfying actfvfty that the ●anufacturer 8eetS the
requirements of MIL-STO.790.

b. The ●anufacturer has not ●odlfled the dcsfgn of the ften.

c. The speclflcatlon roqulrements for the item have not
● s to affect the character of the item.

d. Lot rejection for group A inspection does not exceed
lot, whichever ts greater.

e. The requirements for group C ~nspectlon sre ●et.

been emended so f~r

5 pertent or onc
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f.

9.

The records of all FR tests combined substantiate that the “H” or “p” FR
level has been mdlntafned or that the manufacturer continues to meet the
“R= or “S- FR level for which qual ifled, although the total component
hours of test$ng may noL, at yet. ● eet the requirements of 4.4.4.lc.

The manufacturer shall provide documentation to the qualifying activity
pertdinjng tO pp)! Cd~CU~dtfOns, includfng numbers of part types tested.
fntlividual PPM defect categories [I.e.. PPM-2 and PpM-3], and the
overall PPM defect rate (PPM-5). All ER capacitor styles may be
combined for PPM calculations.

If group C requirements were not met and the manufacturer has taken corrective
aCtiOn satisfactory to the Government, the forwarding of the verificttlon of
qualification report may be de]dyed up to 30 dsys dft@r completion of retest~ng
of the perlOdlC quality conformance teStS. In this case, the qualifying cctivity
shall be notified of this condltlon within the time that the orlglnol
verification of qualification report was due. All reports shtll bo c~rtlflod by
a responsible company offlcfal. The qualifying activity shall be contacted for
the report format.

If group C testing requires a comparlsfon of ●post-testm readfngs wfth fnltfal
readfngs (delta measurements), the verlflcbtlon of quallftcation summary shall
include th~ ■aximum and mlnimus delta changes for each Inspection lot. For life
testfng, delta C readfrsgs shall be reported ●t each Intervol fn which readfngs
are taken.

Failure to submit the report wlthln 30 days ●fter the ●nd of ●ach 6-month period
may result In loss of qualification for the product. In ●ddftfon to the perlodlc
$ubmisslon of Inspection data, the suppller shall i~edlately notify the
qualifying @ctlvlty at any time during the 6-monttI perfoa that the inspection

)
data Indfcates ftl)ure of the qualified product to ●eet the requirements of the
specification.

L

In the ●vent that no productlop occurred during the reportfn$ ~oriod, ● r@pOrt
shatl be submitted certifying that the company stfll has the capabflftfes ●nd
facflftfes necessary to produce the item. If during three consecutive reporting
periods there has been no protuctlon, tho ●anufacturer my be required, at the
diccrettoa of the Quslffyiag ●ctlvltyo to su~ft a reprosentstlve product of ●ach
style to testing In accordance with the qualification Inspactlon requirements.

4.5 Qual$ty conformance inspection.

4.5.1 Inspection of product for d~lfvery. !nspectfon of product for delivery
shall consist of groups A and inspections.

4.5.1.1 Inspection ●nd production lot.

4. 5.1.1.1 Inspection lot. An inspection lot than consist of ●ll capacitors
coverea by the same specfrf cation sheet, in th~ same voltage group (see 30.1.2 of
the ●ppendix), produced under ●ssentially the same conditions, and offered for
lnspcctlon ●t one time. A production perfod shell be b ●aximum @f 2 weeks.

4. S.1.1.2 ProductIon lot. A production lot shall consist of -11 capacitors of
the same style, voltagt rallng. noafnal capacitance value, capacitance tolerance,
●nd case size. The ●anufacture of all pfirts In the lot shall have been started,
processed, assembled, and ttsted ●s a group. Lot Itfentfty shall be ●aintained
throughout the ●anufocturfng cycle.

4.S.1.2 Group A inspection. Group A Inspection stssll consfst of the
Inspections speciriod fn tcbf ● s 111 and V, ●nd shaIl be ●ade on the sane set of
sample units In the order shown.
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TABLE 11[. Group A inspection (E R).

I I [ i f
I Inspection I Requirement I Test I Sampling
I I pardgraph I method I procedure I
I t i paragrdph I I

1 T
I SubgrOUp 1 I
lBurn-in - - - - - - - - I
I I

Subgroup 2 [PPM) I
IDC leakage (P~-ZJ- - - I
lCapacltance [PPM-2) - - I
IESR (PPM-2) - - - - - - I
IDC leakage (hfgh 1
I test temperature) I
I (PPM-2) -------I
Ihechantcal ●xamination 1
I design ●nd
I construction (PPM-3)- /

!Vfs.%%HStfon- -- !
I
I ~~rkfng 1/ - - - 1
I iiorkmansh~p - ~ - - - I

!Soldw !
I (capacitors with 1
I wlrk.lead teminals)- I

I
3.6 4.6.3

/

I
3.7 4,6.4

i
I

3.5 4.6.2
i
I

3.1, 3.4, and I
3.4.1 I 4.6.2
3.31 I 4.6.2
3.32 I 4.6.2

;
I

3.11 ~ 4.6.8

100%
/ inspection

See
●ble
IV

samples
f~tlures

1
1 13 staples
I 0 failures

I 1 I 1 I

~/ Markln$ defects are based on visual ●xamlaatlon only.

I Lot size I sample size I

i 100 percent
I 12: : 3,::: I 125 i

3,201- 10,000 I 200 I
i 10,001- 35,000 I 315

35,001-1S0,000 I Soo ;
; 150,001-500,000 I 800 ~
1 Soo,ool-up I 12s0

18
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IABLE V. Group A inspection [non -[R).

[ f I I r
Inspection I Requirement I Test

!
I Sampling

paragraph method procedure i
I I ; paragraph I I

1 I I r
Subgroup 1

i 1’ ; :

}

/
IDC leakage - - - - - - I 3.7
lCap-acitance - - - - - - 1 3.8

1 4.6.4
! 4.6.5 / 125 samples /

IE5R-- - - -- - - - - 1 3.9 I 4.6.6 0 faflures I
I I ; I

Subgroup 2
; 1 ; 1’ I
lVlsu~l and ●QChtftiCJl I
I inspection - - - - - ; 3.1, 3.4, and I 4.6.2

}

1’
I I 3.4.1

/

I D-sign ●nd I 1 i /
I construction . . - . I 3.5 I 4.6.2 13 samples
I Marking 1/ - - - - I 3.31 I 4.6.2 I O faflures i
! Morkmansh?p - - - - - ~ 3.32 I 4.6.2 1“
I I :

Subgroup 3 i
i ~ ~ I /
lSolderabilfty
I (Capacitors ufth I 1’ 13 SSmple$

[ 3.11
/

1 wire-lead ternsfrtils)- 1 4.6.8 I O failures I
I 1 I I I

~/ Marking defects @re based on VISUC1 ●xamination only.

4.S.1.2.1 Et $tyl@s.

4.S.t.2.l.l Subsreus 1 test. Tho subgroup 1 test shall be performed on ●

production lot ba81s rcmt of the product supplfed under tbfs
specfflcttfon. Ccpacf~ors felllng the test of su~roup 1 shall be removed from
the lot. If, durfng the 100 percent lmpectlon, screening requfres that ●ore
than 6 percent of th~ c8puftors be dfscarded, the ●ntf?e production lot shsll be
rejected.

4.S.1.2.1.1.1 M*nufocturer’s production +nspeetfon. If the ●anufacturer
performs tests sfwilcr to that sp~cfffed in sub~rotig I of table 111. ●s the ffnal
‘step of hfs production process, -

?
roup A, subgroiip 1’ Inspection ●SY be waived and

the data resultlng fros the ■ anu 8cturer’s production tests ●hy be used Insteod.
Authorfty to uafve the sub roup I inspection shall bc grcntcd by the qualifying
●ctfvfty only. ?The follow ng crfterfs ●ust be cemplfed wfth:

4. Teat c~aducted by the ●anuf~cturer durfng $roductlon shall be clearly
fdentfcal to or ●ore strfngent than that specfffed for subgroup I ●nd
shall be performod only on 8 fully sealed ctpacftor. Test conditions
shall bt •~ual to or ●or~ strlngant than thosa speciffed for subgroup I.

b. Manufacturer subjtcts 100 percent of tho product supplled undsr thfs
specfffcatlon to hfs production tests.

c. The paramet~rs ●easured ond the failure crfterfa shall be the same or
●ore stringent thtn those specfffed hcr?fn.

19
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a. The lot rejection crlterla fs the same or more stringent thbn thct
spcc it ted hsrcjn.

e. The ●anufacturer shtl~ make ●vsil$blc all infornatfon concerning the
test procedures and instrumentation used in his production tests. This

Octal shall be provided as pdrt of the evaluation reQuired for
MIL.STD-790. The manufacturer shall also make available to the
Government all records of all detafl test data resulting from production
tests.

4.5. 1.2.).2 Subgroups 2 tests (PPFI categories).

4. 5.1.2.1.2.1 Sampling plans. Subgroup 2 tests shall be performed on an
Inspection lot basis. Samples subjected to subgroup 2 shall be selected In
accordance with table IV, besed on the sfze of the
of 1 or more fzilures, the lot shall be rejected. !~;f~~;;;na;;t;pe;;t;F; ;i~;’
to perform the subgroup 2 tests shall not be the same as those used fn the
subgroup 1 100 percent test.

4.5.1.2.1.2.2
&%#l&#~essed fnspoctioo. Th*reJected lotsha~lbelO~

The rejected lot shall be s~gregated from new
lots and those 10 s
percent inspected for those Quality characteristics found defectfves In the
sample and ●ny defectfves found shall be removed from the lot. A new sample of
parts shall then be ranoomly selected In accordance with table IV. lf 1 or ●ore
defects are found fn this second sample. the lot shall b~ rejected ●md shall not
be supplied to this specification.

4.5,1.2.1.2.3 PPM calculations. F’PR calculations shall be based on the
results of the ffrst scmple chec~ as presrfbed In 4.5.1.2i~~;~l. Calcu]attons
and data exclusion shall be fn accordance with EIA-554. : PPH calculations
shall not use data on the second sample $Ubm15$i0n).

4.5.1.2.1.3 Subgroup 3 tests. Subgroup 3 tests shall be performed on an
Insp*ct*on lot 1 88*8. T he samplfng procodure shell be ●s speclffed In teble 111.

4.5.1.2.1.3..1 ted logs. The rejoctcd lot mhall be sogrmgatea from new
lots ●nd those 10 p8s80d fnspoctlom. lots sWJocted becau~ ●f
falleras ie subgroup 3 ●y be ●fferod foe tccsptonc~ ●S3Y lf the ●anutectsrer
inspects ●ll unfts 10 the lot for those @Mlfty charoctoristlcs found defoctfve
in the sample ●nd, cftcr removlmg all @efoctfve ualts fomnd. reinspects tlm lot
usfng the samplln9 procedure spccffftd fn tcble 111. If 1 or ●ore dofocts are
found In the s8cond semple, the lot shall be rejected and shall not be $U plied
to this Speciflcatton. Ihsubmftkad lots shall be kept separate from n8w Ls,
#nd shall bo Identified es resubmitted lots.

4. 5.1.2.1.4 Subgroup 4 [sel$orablllt~.

4.S.].2.1.4.1 So, Ifn
#z+W”

Thlrtoen semples shall be se]octed rendom}~efrom
●very Inspection su ●cted to the sub9roup 4 solderbbflfty test.
●cnyf~cturer ●?,

i
Use ●lectrical rejects from the subgroup 1 scroenfns t~sts for

●ll or part of he’smple~ to’be u$td for soldemSfIlty testlag. If there ert
one or ● ore defects, the lot shell bc consldertd to have failed.

20
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4 .5.1.2.1,4.2 Rejected lots, In the ●vent of one or more de feCt S, the
inspection lot shell be rejected, The manufacturer may use one of the follouinq
options to rework the lot:

d. Edch production lot thdt wds used tu form the f~iled fnsuection 10L
shall be individu~lly submitted to the solderability test ~S required In
4.5.1.2.1.4.1. Production lots that pass the solderability test are
avatlable for stsfpment. Production lots failing the solderability test
can be reworked only if submitted to the solder dip procedure in
4.5. l.2. l.4.2b.

b. The manufacturer shall submit the fafled lot to ● 100 percent solder dip
us~ng an approved solder dip process in accordance wfth 3.5.2.1.
Following the solder dip, the electrical measuresIents required in the

?he POA for the electrical measurements ststll be as for the subgroup 1
roup A, subgroup 1 test shall bc repeated on iOO perceot of the lot.

tests. Thirteen ●dditional samplts shall then be selected ●nd subjected
to the solderablllty test with no defects allowed. lf the lot fafls
this SOldertbllity test, the lot shall be conslder~d rejcctcd ●nd shsll
not be furnished ●gafnst the requirements of this SpeCffiCbtiOn.

4.5.1.2. 1.4.3 Ofsposftfon of samples. The solderablllty test is considered a
destructive test and smples submftted to the solderabflfty test shall not be
supplied on the contract,

4.5.1.2.2 Non-ER styles.

4.5.1.2.2.1 $ampltng plan. The sampling procedure for subgroups 1 and 2 shall
be ● $ specified In table V.

4.S. 1.2.2.2 Rejected lots. If an inspection lot for subgroup lor21s
rejected, the contractor ●ay rework ft to correct the def~cts, or screen out the
slefectfve units, ond resubmit for reinspection. Another 12S or 13 samples, ●s
●pplicable, shall thtn be inspected. If the s~cossd sample lot has one or aoro
fcllures, the entire production lot shall be rejected and shall not be dellvered
on the contract or purchase order.

4.5.1.2.2.3 Subgroup 3 (solderablllty).

4.6.1.2.2.3.1 $smpllng plan. Thirteen samples shall be selected randomly from
every inspection Tot and subj ●cted to the subgroup 3 solderablllty test. The
●anufacturer ●ay use electrical rejects from the sub roup 1 scrcenlng tests for

!all or psrt of the samples to be used for solderabfl ty testfng. If there are
one or more defects, the lot shall be considered to have felled.

4.5.1.2.2.3.2 Re ●cted lots
~d.

In the event of one or ● ore defects. the
inspection lot %ha The ●anufacturer ●ey use one of the followfng
options to rework the lot:

a. Each production lot that was used to form the faf18d inspection lot
shell be lndfvldmally s~bmltted to the so140rabfllty test ●s required fn
4.S.1.2.Z.3.1. ProductIon lots that pass tho solderabllfty test ●re
avalltble for shlpmcnt. Production lots fallfno the solderabllfty test
can be reworked only ff submitted to tttt solder dlp procedure In
4.S. l.2.2.3.2b.
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b. Tht ●anufacturer shall submit the failed lot to a 100 percent solder dlP _
usfng an approved solder dfp process ifi accord~nce wfth 3.5.2.1.
Follewlng the solder dip. the electrical measoremen’ts regulrr!d In the
9rouP A, subgroup 1 ttst shzll be repeated on another 125 samplrs, with
no defects allowed. Thl?teen ●dditional sample5 shall then b~ ~elect~d
and $Ubject@d to the $olderabflfty test with no defects dllOueC1. ]f t~~

lot fsils this solderabflfty teqt. the lot shill be considered rejected
and %hall not be furnished &galnst the vequfvement% of this
specification.

4. 5.1,2.2.3.3 Disposition of samples. The solderability test fs considered a

destructive test and samples submitted to the solderabflfty test shall not be
supplfed on the contract.

4.S.1.3 Group B inspection. Group B fn%pectfon shall consist of the
inspections specffied In tabf Q VI, In the order shown, and shall be made on
$#mpl@ units which have been subjected to and have passed the group A inspection.

TABLE VI. Group B inspections.

1 I 1 r
I Inspection i Requfrcment ~ Te~:am~:h~d I
I I parsgraph P 9 P I

I
I Subgroup 1 I I t

I I I
iT@rmlnal strength i
I [;~;l;ppllccble to style I
I . . ..- ----- I 3.12
I i
lStabtllty ●t reduced ●nd I
I high tooperstures - - - - I 3.13
I
I
I

Subgroup 2 “
I
I
I

i
I

Sub9rouv 3

I
\ 4.6.11.2.1 ~

I I
I I

iR*verss voltmgc aging i i
I {011 polarlzed styles)- - I 3.30 I 4.6.27 i

,:;:;:;:;;sM+’!-#P For ER styles fn tubgroup 1. ?nd for non-ER ltylcs
Q sample size shall be 8, with no faflures ptrmftttd.

For subgroup 3, the sample unlt$, as ●pplicable, see below, wfll be subjected to
the test with .nc foflmre pernfttod. If on. faflurc doos occur, t second grouP
of savlrmft7’*h8*’l*wbjw* co tbmsost u.lM no failure cmrsltted. Ho
fafluret by shorting shsll bc @llowed. Sample uafts shall not be shfpped on
comtrsct ●r purchtsc OP4eFSo

For style% CU12, CU13, ond CUR13 - 10 stmplc anfts
For styles CU16, CU!7, CUR17, ●nd CUR19 - 6 s@9plQ unit%
All othtr poltrfzed styles - 3 sample units
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%- 4.5. 1,3.2 Rejected Iot$. If an inspection lot is rtjected, the contractor may
rework it to correct the defects, or screen out the defectfve units, 8nd resubmit
for reln5pectf0n. Another $ample lot, in accordance with 4.5,1.3.1, shall then
be inspected. If this lot has one or more fdilUrt!, the ●ntire production lot
shrill be rejectefl and $hal? not be delivered on the contract or purchase order.

4.5.1,3.3 olspo~ltlori of samp?e units. Sample units subjected to subgroup5 1
and 3 of group B inspection may be shi pped on the contract provtded 011 sample
units are resubmitted to group A <nspection and pass.

4.5.2 periodic inspection, Periodfc inspection sha)l consist of group C
inspecton, Except where the results of these inspections show noncompliance with
the applicable requirements (see 4.5.2.1.3), delivery of products which have
D~SSed groups A and 8 inspections shal? not be delayed pending the results of
this inspection.

4.S.2.1 Group C inspection. Group C inspection shall consist of the
inspections specified fn tabf ● VII, In the order shown.

TABLE vII. 6roup C inspection.

Inspection I Requirement I Test I Number of I Number of
! ~ paragraph I ●ethod I sasple units I failures i
I I paragraph I to be I allowed l/ I

I Subgroup 1
1

!Shock (specified pulse)l
[Vibration - - - - - - I
ISalt spray [corrosion) 1
1 (s11 stylrs except I
I CU91 tnd CUR81)- - - ~
lThermal shock and
I fmmcrsfon - - - - - ~
I

Subgroup 2
.; ;

lSurge voltage - - - - I
~Ve::e(;h;~ sptclffed, I

--- ----
I /

Suburoup 3
/ i
I%netratlon of solventsl
1 (not ●pplicable to I
I styles CU71, CUR71, I
1 CU81, CUR81, CUR91, I
I ●ndCllR92) -----l

i
; Subgroup 4
I I
lMofsture resfstanc~- - I
lTermfnal strength I
I (style CU81 only)- - I
I I

3.16
3.17

3.18

3.19

3.20

3.21

3.29

3.22

3.12

I
I
I
I
I

I

4.6.13
4.6.14

4.6.15

4.6.16

4.6.17

4.6.18

4.6.26

4.6.19

4.6.9

6

6

6

12

12

See footnote at end of table.
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TABLE VII. Group C inspection - Continued.

1 I i I I (
I lns~ect?on I Requlr Pnent I lPst I Number of ! Num Der of 1

I paragraph I method
i

I sample units I failures
I I paragraph I to be I allowed ~/ ~

I I I inspected I I
1 1

i Subgroup 5 i
I I
lBarometrtc pressure I
I [reauced) - - - - - I 3.24
lHigh temperature I
I exposure - - - - - - I 3,25

I
I
I

4.6.21

}

I

4.6.22 /

/

I NOII-ERI ER I
~

6
1’
I Subgroup 6
I
i Life [1,7S0 hours) i
I (non-ER only) - - - j 3.14
lLlfe (10,000 hours)
I IER only) - - - - - ~ 3.14

/ Subgroup 7 I
t
lRwerst voltage (styles~
I ClJ12, CU13, CUR13,
I CU16, CU17, and CUR171
lonlyl-------] 3.26
I

Subgroup 8
i ~
lHi9h temperature “
I verfffcatfon (styles J
1 CU12. CU13, CUR13,
I ‘CU14, CU15, CU16, !.
I CU17, CUR17, CUR19, I
I Cuol, Clmol. CUR02, I
I CUR03, ●nd CURD4 I
lonly)-------l 3.27

! Subgroup 9 :

;AC rerfflcctfon [styles)
I CUR91 and CUR92 only)l 3.28

i
4.6.11.2.21 12

12
1
I 4.6.11.2.3!

I
I

J
I

6

i

i
I
I
I
1

I
I
I
I
I
I

I
24 11

I
I
I

1:’ i M/A

1

1 I

~/ A sampls unft havfng one or gore defects shall be considered ●s @ single
faflure.

~/ Number of ●llowabIe foflures ●ay vsry depef?dlng on the failure rat, level
of th~ part being tested.

~/ Slx unfts of ●ach voltage group every 6 ●onths.
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4. 5.2.1.1 Sam Iln
~“sh:%;s%::●ad CU81), the inspec

months (every 2 years for styles CU14, Cltl S
.,–. of subgroups 4 through 9. Sanpiing

Every 2 ●onths [every year for sty

consls~

a.

b.

c.

(every year for styles CU14, CU15,
Sbtb,9rOIJDS A through 3. Every 6

and CU81), the jnsptction$ shall
shall b- ts follows:

● s CU14, CU15, and CUB1), sample
unitj from productfo;,- including ihose with the i~rgest capacitance
voltage product per case size, Shall be selected at random from ●ach
style in production that has passed group A inspection.

Every 6 months [every 2 years for styles CU14, CU15, md CU81), staple
untts to be subjected to tests of subgroups 4, 5, 7, 8, and 9 shall be
selected at random from units that htve passed the group A inspection,
Sample units to be subjected to the test of subgroup 6 shall be randomly
selected every 6 months (every 2 years for styles CU14, CU15, and CUBII,
includlng units of the largest Captcftance value In ●ach Style

(tnsuloted or uninsulated) #rid voltage group that have passed group A
inspection ~nd subgroup 2 of the group B inspection.

Uhen the samples ●re selected, Me contractor shall review all
selections ●ade within the preceding time period in order to assure
that ●ll styles in prodoctfon have been drawn into the test program.

4.5.2.1.2 DISpo$ltlOn of sample units. Sample units subjected to group C
Inspection shall not be dell vered on th e contract.

4.5.2.1.3 Noncomplltnce. If a sample falls to pass group C InspectIon, the
manufacturer shall notl fy the qualifying activity ●nd the cognizant Inspection
actlv$ty of such faflure ●nd take corrective action on the ●aterials or
processes, or both, as warranted, and on all units of product which can be
corrected and which were ●anufactured under ●ssentially the same condftlons, with
●ssentially the same .aterlals, processes, ●tc., and which ar~ considered subject
to the s~me f~flure. Acceptance ●nd shipment of the product shall be
dtscont$noed until corrective ●ction, ●cceptable to the qualifying actlvlty, has
b~ea taken. After the corrective ●ctioss has been taken, group C Inspection shall
be repeated on ●dditional sample units (all inspection, or tb~ inspection which
the orfgfnal sample fslled, ●t the option of the qualifying eetlvlty). Groups A
and E lnspoctiens ●ay be relnstftuted; howovor, final ●ccoptancc ●nd $hfpmont
shall be withheld until the group C inspection has shown that the corrective
●ctlon w~s successful. In the event of failure ●fter relnspectfon, Information
concerning the fafluro shall be furnlsbed to the cognizant Inspection ●ctlvfty
●nd the quallfylog ●ctivity.

4.5,3 Pack@glng inspection. The sampling and Inspection of the
ng, mnd container ●arkfng shall be fn accordance

4.6 Methods of inspection.

4.6.1 T9st Cvfta?ia. ,,,

4.6.1.1 AC ●easurements. AC measurements shall be made at t frequency of 120
46 h.~tz (MYJO he,-aofif~ude of tbe ●c voltage shall be llmlted to 1.0 volt
root-moan.gquhre. Tho ●ealmum dc bfes voltago shall ba 2.~ volts for ●ll ●c
●easurem~ts.

4.6.1,2 Reforehce ●easurements. Uhen requfreaents are based on comparative
●easurements masse smfore ●nd attd r condftionl~g, }he reference ●easurement shall
be comsldereo the last ●easurement ●ede at 2$ 85 C prior to condftlonlng.
Unl.ps r*fWr9nce m9B8ureqents hcve bttn ●ode wlthtn 30 days prtor *o’the
beglnnlng of condftlonfng, they sh~ll be rcpoated.

\
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4. 6.2 Visual and mechanical Inspect Ion. Capacitors shall be ●xamined to
verify th~t the mtterltls, design, construction, PhYSiCdl dimensions, mdrkfn9)
and workmcnskip ●re in accordance with the appllczble requirements (see 3.1, 3.4
to 3.5.2 Incl, and 3.31 to 3.32.1 lncl).

4.6.2.1 Intern~l eatminatfon (see 3.4.2). Capacitors shall be opened dnd the
foils and separ~tor shall be unrolled for a visual examlniition of the internal
construction. The entire Interior. including foils, tabs, and cOntaCt areas of
tab to foil, shall be examined for corrosion;

4.6.3 Burn-in (ER stylrs only) (see 3.6). Capacitors shall be subjected to a
mfnfmluln o-r percent of the SIC rated voltage at the high ambfent test
temperature for 48 hours minimum but not to ●xceed 96 hours. Durfng thiS test,
capacitors shall be adeciuately protected against temporary voltage surges of 10
percent or ● ore of th~ test voltege. After burn-fn, the capacitors shall be
returned to room tmbfent conditions and the dc leakage. capacitance, and ESR
shall be meesured 4s specified In 4.6.4, 4.6.5, and 4.6.6, respectively.

4.6.4 DC leakage (see 3.7).

4.6.4.1 For qumlificatlon Inspection. DC leakage shall be ●easured with
appropriate rated vol tbge [sea 3.1) tpplled S ●inutes *3O seconds sfter
Capacitors have reached the rated voltage across the terminals.

4.6.4.2 For quallty confor9anc@ Inspection. W leakoge sIM?I be ●eaeured with
the ●DDrobriate rated voltcge (see 3.1) appl f ●d ●t room temperature ●nd ●t the
applliib)i ●hxlmum hfgh temper~ture 5 ●inutes ●30 seconds after capacitors have
reached the rated voltage @cross the termimls.

Ca acltance shall be ●easured in ●ccordance with
1’● fol owing details shall #pply:

a. Test frequency - 120 ●5 Hz.

b. Lfmlt of ●ccuracy - H@asuPement eccuracy shall be wlthln *2 percent of
the reading.

c. Maoait@e of polarlzi~ voltage - As spoctfled in 4.6.1.1.

4.6.6 ESR {see 3.91. ESR shall be 4eter8ine4 by a pslarlzed capccltmce
brtd~e. Instrument ●easumsent ●ccuracy shall be within S2 percent (see 4.6.1.1).

4.6.7 Low temptrdture exposure (see 3.10~. Capacitors shall be ●xposed for 48
hours at the app)fceble low temperature ●0- -5*C with no voltage ●pplted. After
●xposure, tho capacitors shall be returned ;O roo~ aablcnt conditions snd the dc
leekage, ctpacltance, and ESR shall be Soasursd ●s speclf$ed In 4.6.4, 4.t.S, ●nd
4.6.6, rcsp@ctlvely.

Cap8cltors shall
following details ~hai~ ~pply:

a. The number of terminations of each part to be tested - Two (four fOr
style CUR19).

b. Depth of immersion in flux and solder - Letds shall be Immersed to
ufthin .125 inch (3.10 9B) of the eyelet, sot?, lead weldr or cesg.

4.6.9 Torm$nal strength (Boo 3.12). All capocltors sRo1l b~ tosto9 in
accordance with 4.6.S.1 and, when speclffed (see 3.1), in accordance ufth 4.6.9.2
or 4.6.9.3.
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4 .6,9.1 Pull test. Capacitors shall be tested in accordance with method 211
of MiL-sTD-202, The following details shall apply:

d. Test method - A.

b. Hethoa of holaing - The body of the capacitor shall be secured, When
applicable.

c. Applied force - 3 pounds.

4.6.9.2 Twist test. Capacitors shall be tested in accordance with method 211
of lIIIL-STD-~OZ. T he following details shall apply:

4. Test condition - D.

b. Number of rotations - Three.

4.6.9.3 Torque test (threaded termfn~ls only). Capacitors shall be tested in
he followfng detsfl$ shall ●pply:

6. Test condition - E.

b. Torque - ● s spccffied (see 3.1).

After the test(s), ccpacltors shall be visually examined for loosening of
terminals ●nd permament damage to the terminal or terminal solder, as ●pplicable.

4.6.10 Stability at reduced and high temperatures (See 3.13]. The
moasureaenls spectfled In table viii Snal i be ●aae In he order shown. The
capacitors shall be brought to thermal stabllfty before the ●easurments are

)
●hale. Thermal stablllty w1ll have been reached when no further change in
Capacitance fs observed between two successive ■easurements taken ●t 15-mfnute
tntervals.

TABLE VIII. Temperature ●md ●oasur~ment for stabllfty

tests at rwucd ●nd high t emperatares.

il I 25 *5 I DC leakage 3.7 I 4.6.4
I / I 4.6.5 ;

I I I :Wcit’nce I ::: 4.6.6 I
I

i2
I

-

-

4

Applicable ●tSfWa I OC Ieakcgc i ! 4.6.4 1
hl$h temperature j :S;acfttnce i ;:! I 4.6,6
+30 -o (as 1. 4.6.6 I
specified, see 3.1)1 I i I

i5 i 25 ●5 I DC leakage I 4.6.4
1 I I caDacttance i ::: ; 4.6.5 /
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$. 6.10.1 lapedance (see 3.13). Impedance shall be measured at -55° C “O*C,
-3 C (or as Speclfted, see 3.11 in accordamca with 4.6.1.1. The following
current limits shall bc used when measuring imp~dance:

-

Max current level (mA) Range of expected fmpedbnce (ohms)

100 .001 to .1
10 .03 to
1 1.0 to 3:

.1 to 300
.01 1:; to 3000

These values are suff~ciently low to prevent t detectable change in impedance due
to fnternal heating of the capacttor. Measurement accuracy shall be within ●5
percent.

4.b.11 Life (see 3.14).

4.6. 11.1 ~Or quallflcatlon Capacitors shall be tested In
accordance wTi._h tll a i Ou T 7U2, test condition F (2,000 hours). The
following detail?esh~ll app!y:

.

8. Dfstance of temperature measurements from specimens, in Inches - Not
applicable.

b. Method of ●ounting - Capacitors shall be ●ounted by normal ●ounting
●eans.

c. loft tempcraturo ~nd tgleran$e - All capacitors shall be tested ●t 85*C
+5 c, -O C or 105 C ●5 C, -O C, as applicable. For styles CU12, CU13,
bn$ CUR13, ● quantity of capacitors ●qual to the qu~ntfty tested at 85*C
shell be tostod ●t 126*C.

do Operating ceadlttons - A ●int-a of dc rated voltage (see 3.1] shall be -
a piled graduall (not to exceed 5 ●inutes ●ither by ● slow bufld-up of

it~e voltage or t rough ● resistor which shall be shortsd out wlthln S
●lMltosJ. Wolta~8 sb811 b~ apolfod c ●tenuously ●xce t for maasuroment

; Iperfods. During tho life test ●f sty ●s CU14 cnd CU1 , the ●pplled
voltago shall bo reversed at regular lntorvals. A specfflc nusber of
hours botweon fntorvals shall be chosen. The Interval shall be between
95 ●nd 125 hours, ●nd, once ●stablished, shell rema?n the Seine
throughout the test. The vo?tt$e shall be reversed gradually over a
period not to exceed 5 ●inutes.

●✎ M@ssurosoats ●fter oaposure - Gapccltors shall bt returned to room
emblent conditions o-4 4C leakage, capccltance. and ESR shall be
●essured &s speclfled in 4.6,4, 4.6.S, ●nd 4.C.6 res ●ctfvely.

RCa ●cftors shall then h ●xamined for ●vfdonco or moc anlCal damage,
!ob fteratlon of ●erklng, ●nd leakage of ●lectrolyte.

4,6.11.1.1 Fol) ion In$mectfon (ER styles only).
Sample units t
4.6.11.1 shall romln on test for ●: oddlt{onal 0“;00°+72,
after completion of the 10.OOO hour Iffe tfmo shafl be ●s specfffod in 4.4.11.1..
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4.6. 11.2 For qualtty conformance inspection.

4.6. 1].2.] performance check (non.~R). Capacitors shall Be tested a$
specfffed in 4.6.11.1, except that test condition 9 (250 hours) is applfcablc,

4.6.11. 2.2 Continuation test (non-ERI. Capacitors which have been subjected
to the 250-hour performance check test (See 4.6.11.2.11 Shtll be tested for an
&dditional period of 1,750 hours in accordance with 4.6.11.1.

4.6. 11.2.3 j0,000-hour group C t~st (ER). Capacitors shall be te<ted as

specified In 4.6.11.1. The following detafls and expections shtll dpply:

a. Test duration - 10,000 ●96, -O hours.

b. Measurements during ●xposure - Hot dc leakage shall be metsured during
~~: first hour of ●xposure and then at 240 +48, -O; 1,000 ●48, -O; 2,000

-O; and every 2,000 +72 -O ho~rs thereafter to 10.OOO hours. DC
lec~age, capacitance, ●nd Es! at 25 C shall be meaSured t~ specified In
4.6.4, 4.6.5, ●nd 4.6.6, respectively, at O, 240, 2,000, and 10,OOO
hours.

c. Measurements after exposure - In accordance wfth 4.6.11.le.

d. T@st temperature - 85-C.

4.6.12 Case insulation (insulated capacitors only) (See 3.15).

4.6.12.1 Dielectric withstanding ● [see 3.15.1). Capscltort shall be
● following details and

●xceptions shall ●pply:

I
● . Magnitude ●nd nsture of test voltage - 2,000 volts, dc.

-.
b. Duratfon of application of test voltage - 60 ~S seconds.

c. Pofnts of ● pllcatlon -
!

Between a strip of ●etal foil .250 inch (6.35
mm) *.01562 Inch (0.39668 mm) wfde (placed around the sleeve) and the
capacitor case.

d. Eaamfnat~on ●fter teSt - Capacitors shall be visually eaamtned for
breskdown et the sleeve.

4.6.12.2 Insulation resistance (s~e 3.1S.2). Insulation resf$tance shall be
●eJSUred 10 accordance wfth metnoa 3UZ of ~STD-202. The followfng detafls
shsll ●pPly:

a. lest condftfon - A (100 volts).

b. Pofnts of measurement - Bttween a strfp of ●etal foil .250 fnch (6.35
-1, 4.01~625 inch (,Q.3968$ ●m) wfsle (plt?ed around the sleeve) ●nd the
capacftor case.
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d. b.i.l Shock (specified pu)se~ (see 3.i6). Cdpacltors shall be tested in
accordarice with metnod ?13 of RIL-STO-202. The following dctalls and exceptions -
shall Apply:

a.

b.

c.

d.

Specfal mounting means - Cnp6cftors shall be rfgfdly mounted on a
mounting fixture by the body. Leads ShfJ]~ be $CtUrtO tO rigidly
supported terminals, so spaced that the length of each lead from the
capacitor is approximately .375 inch (9.52 ●a) when measured from the
edge of the supporting termlntl. Leads shall be wfthin 30 degrees of
being ptrallel. When securing leads, care should be taken to avoid
pinching the leads.

Test condition - 1, unless otherwise Speciffed [see 3.1).

Measurement and electrical loading during shock - DC r~ted volta9e shall
be appllcd to the capacitor durfng test. Observat~ons shall also be
made to determine {ntermfttent contacts, arcing, or open- or
short-circuiting. Detectfng equipment shall be sufficiently s~nsitive
to detect &ny InterruptIon of 0.6 ms or greater dssratlon.

Examfnatlon after test - Capacitors shall be visually ●xsnlned for
●violence of arcfng, breakdown, ●echanical damhge, and l@~ka9e ot
electrolyte.

4.6.14 Ylbrctfon (see 3.17). Capacitors shtll be tested as speclfted in
4.6.14.1, 4.6.14.2, or 4.6.14.3, ●s speclffed (see 3.1).

2$”~i’ii~-AW%W”
Capacitors shall be tested fn accordance wfth ●ethod

he following details ●nd ●xception% shall apply:

a.

b.

c.

d.

● .

f.

Tests ●nd ●easurements prior to vfbratlon - Mot ●xplicable.

Method of ●swntfng - Securely fastened by normal mounting ●etns.

Duratton of v$bratlon.- 1 hour 30 ●lnutis.

O{rection of ●otio”n - 45 ●fnutes In ●ach of two ●utually perpendicular
dfrectlons, one parcllel and the other perpendlculor to the Cyllndrfcal
axfs.

Measurements during vibratfoas - During the last 3 minutes of vfbratlon
fn ●ach dfrection, ●n ●lectr~cal ●easurement shall be ●ade to determine
intermittent contacts, or open- or $hort-cfrcuftfn9. Detectfn9
ewlp=nt shc?l be sufficiently sensitive to detect any interruption of
0.S ● s or greater duratfon.

Examination ●fter test - Ctmcltors shall vlsuallY examined for
●echanical damtge and leakage of electrolyte. -

Capacitors shall be tested in tccordsnce Utth ●ethod
llowfng datafls bnd ●xcevtfons shall SPPIY:

● . Mossaltfrlg - Body of the capacftor shall be rfgldly mounted to tha
vfbratfon test •pP~ratUS.

b. Test Condlt$on - e (15 6), unless otherw~se specffted (S=e 3.1)9

c. Ouratfon cnd dfrcctlon of mot$on - 4 hours In ●ach of two 8utually
perpendicular directions (totsl of 8 hours), one paralltl and the other
perpendicular to the cylfndrfcsl axfs.
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d. Medusrements - During the last 30 minutes of vibration in each
airection, an electrical measurement shall be made to determfne
intermittent contacts, or open- or short-circuiting. Detectfng
●quipment sha]l be sufficiently sensltiwe to detect any interruption of
0.5 as or greater duration.

e. Examination after test - c~pdCltOrS shall be visually exanlned for
●echanical damage ●nd leakage of electrolyte.

4.6. 14.3 Random vibration (styles CUR13, CUR17, CUROI, CUR02, and CLJR04 only)
(see 3.1). tapaclt ors shall b t t e in accordance wltn

The fol]owfng de~af;~ ~hdll apply:
methoe <Iq or

- 0-202.

a. Mounting - Body of the capacitor shall be rigidly supported.

b. Test condttlon - E of table 214-2.

c. Dur*tlon ●nd dfroctlon of ●otion - 1 hour 30 ●lnutes in ●ach of three
●utually perpendicular dlr@ctlons (total of 4 hours 30 ●lnUteS).

d. Measurements - During the last 30 ●inutes of vibration In ●bch
dfrectlon, an ●lectrical ●easurement sttall be ●ade to determlnc
intermittent contacts, or open- or short-clrcuftfng. Detecting
t~uipment shall be sufficiently sensitive to detect any interruption of
0.S ●s or greater duration.

● . Emmination after test - Capacitors shall be visually examined for
●echanfccl damsge ●nd leakage of electrolyte.

4.6.15 Salt spray (corrosfon) (all styles except CU81 and CUR(I1) (see 3.18).
Capac~tors shdll tested
hours)

fn ●ccordance with
of MIL-STD:202. After thfs test, cepa~fto;s shail ;: v~t~ally”gxamlned

for ●vldenee of corrosion ●nd other defects that w1ll eff~ct lffe or
servlceoblllty, for unurtpplng of ●nd ●echanlc81 damage to case insulation [when
●pplicable), and obltteratfon of ●arking.

4.6.16 Thermal shock and immersion (see 3.19).

4.6.16.1 Thermal shock. C8p@cftors shall be tested in accordance with ●ethod
107 of MIL-S=. he followlng detslls @nd exceptions shall apply:

● . Condftlonfng prfor to first cycle - For ● period of 15 ●inutes at room
●mbient temperature.

b. Test Condttlon - A, ●xcept that In step 3, sample unfts shall be tested
●t the ●ppl icable ●aximum high temperature (Set 3.1).

c. Measurements before and after cycling - Not applicable.

4.6.16.2 Immersion CYC1lIS Following thermal shock, capacitors shall be
od 304 of MIL-STD-202. The following detafls Snd

●xceptions shall apply:

a. T@St Condttlon - B, wfth the ●ddltlon of ● noncorrosive dye, rhodamlne B
{tetremthylrhodmmfne or ●qtslvalewt), •dd~d to both baths.

b. Tomper4ture of cOld bath - O*C +O”C, .5°C.

c. Duration of ●ach Immersion - 30 ●inutes. Change from one solutfon to
the other shall be ●ade in not ●ore than 3 seconds.
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d. Pledsurements after cycling - Between 30 minutes and 4 hours after
remouil from the immersion bath, dc leakage, Capacitance, and CSR sh~ll
be measured at room tmblent contiltlons as specifted in 4.6.4, 4.6.5, dnd
4.6.6, respectfve?y. When applicable [see 3.1), case Insulation $hall
he tezted as sDeclfied in 4.6.12.

e. Examination dfter test - Capacitors shall be visually eacmined for
evidence of corrosion (see 3.18), mechanical damage, and obliteration of
smarkfng. Capacitors shall also be examined for le~kage of electrolyte,
and shall trt~n be opened and extmlned for tvldence of penetration of
dye. Internal materials that do not pfck up visual amounts of the dye
shall be observed under ultraviolet llght.

4.6.17 Surge voltage (see 3.?O). Capacitors shall be subjected to 1,000
cycles of the dc surge voltage specfffed (see 3.1). Nonpoltrfzed styles shall be
subjected to 1,000 cycles in etch direction. The ambient temperature during
cycling shill bc tho applicable ●axlmun hfgh temperature (see 3.1). Each cycle
shall consist of a 30-second surge volttge appllcatlon, followed by s 5 ■inute
30 second dfschar ● period.

7
Voltage &ppIfc#tfon $h*ll be ●ade through a resistor

(1,000 ●1OO ohms or capacitance values of 1$ss thtn 2,5oo ~F and 100 ●1O ohas
for capacitance vclues of 2,S00 UF ●nd gr~ater) In series wftfl the capacitor and
the voltage source. Each surge voltage cycle shall be performed in such t manner
that the c@pacitor 1s discharged through the resistor at the ●nd of the 30-s@cond
application. The test shall bc terminated on the discharge portfon of the
cycle, After the last voltage application cycle, capacitors shall be stabilized
at the inspection condlttons speclfled fn 4.6.1, and the dc leakage, capacitance,
and ESR shall be me?sured as spcefffed tn 4.6.4, 4.6.5, and 4.6.6, respectively.
After the test, capacitors shall be visually examined for evidence of ●echanical
damage or leakage of electrolyte.

4.6.18 Vent (when specffled, see 3.1) (see 3.21). Capacitors shall be
subjected ?0 t he spplfcatfon or
for 30 ●1 ●tinutes.

a constant reverse dc current of 10 ●0.5 amperes
Th~ vent shall oparate ulthln.the tfme perfod of current

application. IT the eap.aeftor opens or short-cfrcults ●ad the vent h&s not
operated, addftfontl capacitors shall be selected and subjected to this test.

4.6.19 Mofsture ?esfst@nce (see 3.2t), C@pacftors shell be tested +n
accordance with ●ethod o~ - 2. The folloufng detaf}s ●nd ●xceptions
shall apply:

a.

b,

c,

d.

e,

f.

Mounting - Rfgldly ●ounted by normal ●ountfng means (see 3.1), ●xCePt
during stcsuremcnts.

Inftfel measurements ●nd condltfonfng - Not applicable.

Polarfzatlon voltage - Not tpplfcable.

Loadfng voltage - Not applfccble.

Ffntl ●easurements - After the flsal cyclo ●nd wfthln 2 to 6 hours after
?emhval of capacitors from the humldlty Chamber, de leaktse,
ctpacltcnce. end ESR shall be measured at room ambfent conditions cs
speclffed In 4.6.4, 4.6.5, bnd 4.6.6, res ●ctfve?y.

!
When ●pplicable,

cast fssiilatfan shall be test-d ●S speclf cd ffi 4.$.12.

Examfnatfons after test - Capacitors shall be vfsuoll cxamfned for
[corrosion, aechanfcal dtmage, and ob?fteratfon of mar Ing. Capacitors

shall ●lso ba ●xamfned for )cakage of ●lectrolyte.
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4.6.20 Fungus (see 3.23). Capacitors shall be
method 508 of MIL-STD-BIO. Pr@te$t and po%t-te$t

tested fn accordance ufth
measurements are not rtwflred.

4.6.21 Barometric pressure [reduced] [see 3.241. Capacitors shall be tested
in accordance with method 105 of MIL-STD-202. The folloulng deta{l$ end
exceptions shall apply:

a. Method of mounting - By normal nountfng means.

b. ?laxlmum pressure - .82 fnch (20.8 mm) of mercury (equivalent to 80,000
feet or 24.384 m).

c. Test during sub.jectlon to veduced pressure - Rt the end of the
conditioning period, wfth the capacitors sttll at reduced pressure, the
dc rated volta9e {see 3.1) shall be tpplled for 1 mfnute *5 seconds.

d. Exposure time prfor to measurements - 5 ●fnuteq.

● ✎ Ex#mfnatfon after subjection to reduced prelsure - Capacitors shall be
vfsually ●xamined for ●violence of ●echtnlcal damage, obliteration of
■arkfng, leckage of ●lectrolyte, and indications of fltshover snd
breakdown.

4.6.22 Hfgh temperature ●xposure (see 3.25). Unless otherwfse speclflcd (see
3.1), capacitors shall be stored for 50Q aa hgur~ fn ● forced-afr oven at the
applicable maxfmun high temperature (’5 C, -O C) (see 3.1) wfthout any
application of voltage. After the storsge perfod, the Ctpccltors shall tie
resoved from the oven, and returned to ●nd stabilized at room ambient
condtttons. DC leakage, ckpacltance, ●nd ESR shall then be me~sured ● s specffied
in 4.6.4, 4.6.5, tnd 4.6.6, respectfvel

{“
CJpacltors shall be ●xamfned for

evidence of ●echanical damage, tnd for ●aksge of ●lectrolyte. Two capacitors
shall then be subjected to the lnterna? examtnatlon Specified fn 4.6.2.1 (see
3.4.2).

4.6.23 Reverse vo?ttge [when speclffetf, see 3.1) (see 3.26~. Unless otherwise
specffled ?~e,e 3.11 capacitors $htll be subjected to the %peclffed de test
voltage (sse 3.1) ●~pllod in the reverse polarlty dlrcctlon for X25 ●5 hours, and
to the dc rsted volttge opp?fed fn the fo~ward polarfty direction, for an
additional period of 125 ●5 hours. The ●mbient tem $raturg during the tests
shell be the ●pplicable ●axfmum high temperature (+ BC, -OC) (see 3.1).

After the lest 12S-hour period, the capacitors shall be returned to roos ●mbfent
conditions ●nd the de leakage, capacitance, and ESR shtll be ●easured as
specffled in 4.6.4, 4.6.5, and 4.6.6, resptctfvely.

R13. CU14. CU15

be tested at
for 2,000 +72, -O hours.

temperature and volt

#nd dc leakage, capacitance, ●nd ESR shall be seasur~d as specffled In 4.6.4,
4.6.5, and 4.6.60 r~specttvely.

4.6.2S AC verification (styles CUR91 and CUR92 only) (see 3.28). Capacftor$
shall beOtxpo$ed t %h● vwtage ●nd frequtacfes speciff r) at 105”C
●5mC, -O C for 2,0~0 +72, -O hours. Capacitors shall b: re;;;ne; to room ●mbient
conditions and dc leaktge, capacitance, and ESR shall be ●easured as speclfled In
4.6.4, 4.6.5, tnd 4.6.6, respectively.
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minimum ufth rated volts e applfed [s@e 6,5)
i“shall be stabilized at t ● Inspection condit

,ctole to
tors shdf
C-for 4 h
o c, as ●

FO11OU
ions spec

styles CU71, CUR71, CUB1.
be fetmtrsed IIIOupont ty

ours ●fnfmum, fo]lOwCd by
pplfcable, for 250 hours

Ilm9 ●xposure. capacitors
ified in 4.6.1 and the dc

pe

leakage. capacftbnce, and ESR shall be metsured us specffied in 4.6.4, 4.6.5, and
4.6.6, respectively. After the test, cipacltors shall be visually ●x?mfned for
evidence of mechanical damage end )eakage of ●lectrolyte.

4.6.27 Reverse voltage aging (all styles except CU14 and CU15) (see 3.30).
Camcitors shall be sub~ ected to 1.5 volt s &pPlied in he reverse polarfty—.-
direction for 9b ‘5. .G-hour$ at maximum rateil.temperature with 10 ohms ●aximum
Impesldnce. Cdpacltors shall be returntd to 25 C ●nd surge voltdge shall be
dpplied in & forward direction for a period of 2 hours m$nimum to 24 hours
mba~mum. Impedance for capacitance values of less than 2,S00 Bf fs 1,000 ohms
maximum tnd AOO ohms ●aximum for capacitance values of 2,500 MF ●nd ~redter DC
leakaae shall then be ●easured dt rated voltaae ● s SDeCff$ed in.4.6. . “
Ctpbcitors shall be vlssselly exawlned for
leakage of electrolyte.

5. PAcKA61n6

5.1 The requirements for packaging sha”

6. NOTES

(This section contalrss Information of a
be helpful, but Is not aahdtttary).

●v$~ence of ●echanical damage and

1 be In ●ccordance with MIL-C-39028.

general or explanatory nature that may

6.1 Intended use. Alssafnsim oxfde electrolytic capacitors are intended for use
in ffltor ●nd bypass appl~catlons whcr~ large capacitance values are required In
small cases ●nd where excess of capacitance over the nominal value c-n bc
tolerated. for polarized capacitors, the ● plfed ac pcsk voltage should never

i●xco@d the ●pplied dc voltag~; the sum of t ● ●pplied dc p$!dk ●nd dc voltages
should never exceed the dc rated VOlt~Se (Se- 3.1).

6.2 Acquisltfsn rcquiresents. Acqulsltlon documents ●ust specify tho
followfng:

a. Tftle, number, and date of the specification.

b. Issue of DODISS to be cited In the So?fcft-tlon, ●nd 1? required, the
specfffc fssue of fndfvfdual documents referenced (see 2.1).

c. Title, number. and date of the applicable speclflcatfon sheet, and the
Cemploto PIa (s0s 3.1).

d. If retlnttlng (hot-solder dfp) of the leads is requtrod (se@ 3.S.2.1).
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6.3 Jualificatfon, Uith respect to products requiring Qualification, awdrds
wfll be made only for proaucts which are, at the time of award of contract,
qualified for inclusion in the Gualfffed Products L!st, whether or not such
products have @ctually been so listed by that date. The attention of the
contractors Is called to these requirements, and th?
have the products that they propose to offer to the [e;;TaYPZZ;2;mE;IeFZE2; for
qualification in order that they ●ay be elfgible to be awarded contracts or
purchtse orders for the products covered by this specification. The activity
responsible for the (Jual ifled Products List is the Space and Naval Warfare
systems Command and infora~tion pertaining to qualification of products ●ay be
obtained from the Defense Electronics Supply Center (DESC-E), Dayton, Ohio
45444. Application for qualification tests shall be made fn accordance wfth
“provisions Governing Quslificdtion”, copies of which may be obtained on
●pplication to St~ndardization Documents Order Desk, Building 4D, 700 Robbins
Avenue, Philadelphia, PA 19111-5094.

6.4 Stand&rd capacitor ty pes. Equipment designers should refer to MIL-STD-198
for standard capacf tor types ●nd selected values chosen from this specification.
UIL-STD-198 provides a selection of standtrd capacitors fOr new ●quipment design.

6.5 Cleaning solvents. Recommended solvents include all those free of halogen
or halogen groups, such as toluene, ●enthanol, methly cellosolve, alconox and
water, and naphtha. Chlorinated or fluorinated hydrocarbon solvents are
prohibited for capacitors without an ●poxy or polymer ●nd seal.

6.6 Changes from previous issue. Asterisks are not used in this revtsion to
identify changes with respect to the previous issue, due to the ●xtensiveness of
the changes.

6.7 Subject term (key word) listinQ.

Epoxy
Polymer
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APPLNDIX

PROCEDURE FOR fJUALIFJCATIOM !&SPECTION

10. SCOPE

10.1 scope. This appendix details the qualification-subrxittal plans for
capacitors to be subjected to the qualification inspection fn this
specification. These plhns specify the sample stze. sampllng crlteri#, ●nd
limits of coverage for the type of qualificttfon sou9ht.

10.2 (JULllf$CttfOn cattgorlts. Qu&lification shall be categorized as follows:

Category A - Qualification shtll be in accordance with the requirements
of this specif$cat$on.

20. APPLICABLE DOCUMENTS

This soctlon Is not applicable to this appendix.

30. SUBMISSION

30.1 Sample.

●-type submission. A sample consisting of 73, 93. 96, 103. 108.
, as applicable see table 11), sample units of ●ach style fn the

highest capacitance value In the voltage rating for which qualification fs sought
shall b@ submlttsd. The capacitance toler~nc~ shall be the same for all
submitted s~aples.

30.1.2 Voltage-group submission. A smplc group, ●s speclflod (see table IX),
of the hfghest C@ 4C

E ‘t
●ce v~lue Tn the lowest ●nd hl~hest VOlt~9e rctlngs. ●S

●pplicable, for w ich qualification ulthfn ●ach voltae greup Is sought shall b~
submitted. So ●rate submissions shall be ●ad. for ●ach voltage group. Styles

fcoverod by dlf ●rent Spoclflcatlon sheets shall not be Combined. Examples of
voltsgc-group submtssfon ●re llstod in table X.

TABLE 1X. Vol tase # roups.

1 I r.
I For qualification and ●alntenac@ of lFor ●alntonanee of qualfflchtlon I
I qualiflcatlom for subQrouP 3 of group B Ifor th@ romalnder of tho $peCtflCatlOnl

I i
i Group number i vo~tagc rat~n (at i

T
Group number ivOlt~ t ratfm

1t15Cor105C ! !(at 6 C Or 1 6-C)!
{ I I
\ I s- 50 f I s-loo I
I 1: I 76-250 I 1; I ;s0-350 I
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APPENDIX

TABL.E X. Examples of voltt~e-group submission.

1 I I T
I Types to be submitted lQuantfty I Uhen Quallficatlon $s sought for

I r

I

M3901B/01-D406
M3901B/01-0606
M3901a/ol-043’8
M39018/01-0638

M390L6/ol-o$45
M3901S/01-0645
M39018/ol-0474
M39018/01-0674

Bf39018/ol-0481
M39010/01-0681
F139018/01-0488
M39018/01-0688

}

M3901B/01-1006M
M39018/ol-lo38a

M39018/01-1045M
M39018/ol-lo74M

M39018/01-1081R
M3901@/01-1083M

M39018/02-0404
H390$8/02-0604
R39018102-0423
M39018/02-0623

M39018/m-ouo
M39018/02-0628
M39018102-0446
U3901W02-0646

M3901W03-0009
M39018/03-0609
1439018/03-0442
Pf3001$/03-0699

M3901V03-0451
M390io/03-06sl
B139030/03-04a3
ns9018/03-06@3

lt3$0119#m-0491
f439018/03-0691
M39W8103-04($6
m3901am3-0698

i 27
I 28
I 27
I 28
i
I 27
I 28
I 27
I 28
I
I 27
J 28
I 27
1 28
I
I 66
I 66

Al 1 66
I 66
I
I 66
I 66
I
I 23
I 24
I 23
I 24
I
I 23
I 24
I 23
I 24
I
I 27
\ :;

I 28

! 27
I 28
I 27
~ ?4

I 21
I 28
I 27
I 28
I

i Styles CU12 and CU13. All capacitance i
Iwalues in all volttgo ratings of voltage I
Igroup I.

!
/
IStyles CU12 and CU13. All czpacltamce /
Iutlues fn all voltage rat~ngs of voltage
Igroup II. ;
I
i i
lStyles CU12 and CU13. All cipacltasc~
Ivalues in all voltage ratings of voltage ~
[group 111.
I I
I I
lStyle CUR13. All capacitance vclues
lln 811 voltaffo ratings of voltage group I. /
I I
I$tyle CUR13. All capacltanct values in i

!all voltage ratings of voltage group II. !
I
iSt le CUR13. All capacitance vtluos fn i
lal~ voltage ratings of voltagt group 111. ~
1
lStyles CU14 -nd CU15. All capacitance ~
Ivalbms In ●ll voltage ratfngs of voltage
Igroup 1.
1 1
i i
]St Ies CU14 and Ctl15. All tapacltonce ~

fIva ues fn all voltcge ratings of voltage
Igroup II. I
I I
I i
lStyles CU16 ●nd CU17. All capacitance ;
IvaluQs In all voltage rttlngs of voltage
Igrollp I.
1 I

~St les CU16 and CU17. All capacitance I
Iva\ues in sll voltage ratfngs of voltage
Igreap 11.

I

1

I
iStYl@S CU16 aftdCU17. All cspacftancc ~
lvtle~s in all volteye ratfngs of voltcge
IOWUP 111. I
I I

1

See footnote ●t end of table.

37

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:35Z
Check the source to verify that this is the current version before use.



MIL-C-39018C

IIPPENO:X

TABLE X. Exampl?s of woltJ9e-grouP submission - Continued.

7 I I T
1 Types to be submftted Ifluantfty 1 Uh@n oualfflcatfon fs sought for I

i M39018/03-1009M
I M39018/03-xo99M 1
I
1 M39018/03-lo51M
I M39018/03-1083M
I I
1 M3901B/03-lo91M
I N39018/03-1098M I

~ R39018/03-1209M
I P!39018/03-1299M
I I
I
I M39018/03-12SIM
I M3991B/03-1283M
I
I I
i M39018/03-1291M

)I N39018/03-1298M
I
i
! M3901a/04-oolo
1 M39018/04-1166
I
I M3901a/04-l180
I M39018/04-0086
I
i m3901a/04-1303
I M39016/04-0X05
I
! R39018/04-202SN
I M39018/04-2170M
I
I R39018/04-2190M
I M39018/04-2237M

R39018/04-ZZ49M
M39018404-2259M

M39018/05-ooo4
#39015/05-0036

N39018/OS-1004M
M39018/05-lo36M

M39018/06-0020M
M39018106-0167M

M39018/06-0177M
M3901tl/06-0Z13N

I

i 66
I 66
)

~/ I 66
I 66
I
I 66
I 66

; 66
I 66
(

i 66
I 66
I

/ 66
I 66
1

i 37
1 37
I
I 37
; 37

1“ 37
I 37
I
I 48
; 48

I 48
t 48

i 48
~ 48

I 37
I 37
1
I 48
I 48

: 54
t S4
I
I 54
j 54

lStyle CUR17. All capacitance values I
Ifn all voltage rattngs of voltage group 1. I
I 1
lStyle CUR17. Al! capacitance values in
Idll voltagr ratings of voltage group 11.
I /

lStyle CUR17. All capacftafice values fn I
Ian voltage ratings of voltage group 111. I
I I
Istylr CUR17 (high frequency
IAI1 c~pscitance values In a’
Iratings of voltage group I.
I

vlbratfon). i
1 voltage

;

iStyle CUR17 {high freeuency vibration). /
{All capaclt-nce values In a’1 volta9e
~ratlngs of voltsge group 11. i

I
lStyle CUR17 (hfgh frequency vlbratfon).
IAII capacitance values in ?11 voltsge ;
!rstings of voltage group 111. I
I I
Istyle cu7i. All capacltancm V~lUe$ In I
lall volta9e ratfngs of voltage group I. I
I 1
istyle CU710 All capscltancc VtlUeS $n i
Ian voltage ratings of volttgc 9roup 1!.

i
Istyl@ CU71. All cmpacltance values in I
1s11 voltsgt ratings of voltage 9roup III. I
I I
lStyle CUR71. All capacftaace valmrs fn
1s11 volta9c ratings of voltage group 1. i
I 1
lStyle CUR71. All capccftance vslims in !
Ian voltage ratings of voltage group 11,
I i
Istyl@ CUR71. All capacft4Me ualee$ fn I
Ian voltage ratln9s of voltage 9roup 111. I

I

@ CU81”
All c4paclta@C@ V*IMO$ in

IJ1 volta9e rttings of voltage group I. ,!
I

istyle CUR91. All c8pacft&t!ce Vblue$ In i
lallvolttge ratln9s of voltagt group II. I
I I

-
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TABLE X, 64 aaples of volto9e-srouP submission - Continued.

1 } I
I Types to be submitted 10uant~ty

1-
1 When quallflcttlon is sought for

1-
i

I
I
I
I

I

I
I
I

M39018/07-0012M
m3901e/07-oo95M

M3901B/07-olo4M
1439018/07-0i28M

M39018/07-021zM
143901&/07-0295M

N3901a/07-0304R
M39018/07-0328M

.

M39018/08-0001
lt39018/08-0012

M39018/08-0013
M39018/08-oo18

1

M39018JOB-O1O2M
B39018/08-ol13M

M3901a/08-ol14n
N3901a/08-ol19m

i43901a/09-oolOn
n3901e/09-oW6m

n3901e/09-olo4M
M39018/09-017614

M3901a/lo.000IM
M3901a/lo-oollM
M3901a/lo-o141M
M39018/lo-o151M

M3901W1O-OO12H
M3901W1O-OOZOM
M3901a/lo-ols2M
M39010/10-0160M

M3muulo-olmn
M39018/lo-o171M
B39018/10-0201M
M39018/lo-02ilM

M39OIV1O-O172BI
M3901e/lo-oleoM
M39018/10-0212N

I M3901D/10-0220N

i 63
I 63
I
I 63
I 63
I
I 63
I 63
I
I
I 63
: 63

I
[ 52
I 52
1
I 52
I 52
I
I 63
I 63
1
i 63
I 63

63
63

;;

27
27

lStyle CUR19. All capacitance values in I
Ian voltage ratings of voltage group I. I
I I
lStyle CUR19. All capaclttnce vtlues In
Ian voltage ratings of voltage group 11. /
I
lStyle CUR19 (high frequency vfbratlon). /
IA1l capacitance values In all voltage I
Iratlngs of voltage group 1. I
1’
lStyle CUR19 (high frequency vibration). i
[All capacitance values in all voltage t
Iratlngs of voltage group 11.
I /
Istyle Cuol. All capacitance values In all I
Ivoltage ratfngs of volt4ge group I. I
I I
Istyle Cuol. All capacitance values In all I
Ivolttge ratings of voltage group 11.
I !
lStyle CURO1. All capacitance vslues in ●ll~
Ivoltage ratings of voltage group 1.

I

he cuRo’*
All capacitance velues in ●ll!

Iwo tage ratings of voltage group 11.
I I
I$tyle ClJR02. All capccltance values In all~
lvoltag9 ratings of voltagt group I.
I I
j$tyle CUR02. All capacitance vtlues in alll
Ivoltcge ratings of voltage group II. I
I 1
istyle CUR92. All capacitance values In all~
Ivoltage ratfngs of vo?tegc group 1.
~teminol style A. I

I
i
ISt le CUR92.

f
All capacitance values In all~

Ivo tage ratings of voltage group 1,
itomfnal Stylo B. I
I I
i
JStyle CUR92. All capacltaace values in all~
Ivoltage ratings of voltage group 11,
~termlne? style A. I

I
i I
lStyle CUR92. All capacitance values In ●ll!
Ivolttgc ratings of voltage group 11,
~temlnal style B. ~

See footnote at end of table.
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-

TA8LZ x. Examples of voltage-group svbmfs$lon - Contfnued.

I Typts to be submitted lQuantity I When qualification fs sou9ht for I
r r

i M39018/11.oo18M I 63 Istyle CUR03. All capacitanc~ values in I
I li39018/11.D143n I 63 la]] voltage ratings of voltage group 1.
I I /
I M390111/11-0161M ; 63 lStyle CUR03. All capacitance values in
I M39018/11-o197M I 63
I

Ian voltage ratings of voltage group 11. I
I I I

i M39018/11-0218?4 I 63 lStyle CUR04. All capacitance vtlue$ in
I Pi390A8/11.03431i I 63 1411 voltage ratings of voltage group 1. :
I I
I M39018/11-0361ff
; M39018/11-0397M

I 63 lStyle CUR04. A~l capacitance vtlues fn
I 63 1o11 voltage rattngs of Voltcge group 11. /
I I I

1/ For parts with optfonal random vlbrat$on, the letter “R” shall be used fn
~loce of the dash (f.e., M39018/09ROOOlM).

30.2 Test data. Vhen inspections are to be performed at a Government
laboratory prfor to submfssfon, all sample unfts shall be subjected to s1l of the
nondestructive t~$t% in table []. Lath submission shall be accompanf~d by the
test data obtafned from these ●xanfnat~ons and tests. The performance of the
destructive ●xaminations and tests by the ●~nufacturer on a dup?lcate set of
smple unltt Is ●ncouraged, but not requfred. All test data shall be submftted
in dup?fcate.

30.3 Cort4flcatfon Of ●eterfal. When submitting saBpl~s for quelfflcatlon,
the ●anu?scturcr shall sub81t certlflc&tfon, In duplicate, that the ●dtorl&ls
used fa hls eomponeots ● rt la ●ccerdanct with the ●ppllcabl- $p@clftcation
requirements.

30.4 Descrlptfon of Items. The ●anufacturer shall submit a detallcd
description of the CaPaCf tors befng submitted for inspection fncludfng
Information on the type of welds or solder buttons, the type of electrodes, the
type of seals [Inner or outer, as ●ppIfc@ble), the ctze and lead Uterfals, the
case Insulating ●aterial (when applicable), and the case flnlsh.

40 ● EXTENT OF QUALIFICATION

40.1 Slnglt-type subinlsslon. Capocltance oualfficatton shall be restricted to
values •~ual to ●nd less than the capocftance value in the style and dc rated
voltcge submitted. Capacitance tolerance qualfflcatfon shall be restricted to
the ccpocftmce tolercnc~s ●Qua7 to ●r uidcr than the tol~rasces submtttod.
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4LI.2 Voltage-group submission. (juallffcatlon of types submitted sh~ll be d
bdsfs for qualification of all lntermediite voltages of the voltage group
~u~mitted. Capacitance qualification for each voltage submitted shall be
restricted to the capacitance value equal to and less than the capacitance value
submitted. For intcrf$ediate volta9es in the same VOlt89t 9rOUp, Capacitance
qualification shall be restricted to capacitance values equal to and less than
the higher capacitance values submitted. Capacitance tolerance qualification
shall be restricted to the tolerances equal to and wider than those submitted.
Qualification of an insulated style shall be the basis for qualification of the
uninsulated style from the same specification sheet,

40.3 Qualification for styles with optional rtndoa vibration. Qualification
for styles with optional random vlbratl on shall be granted for the same styles
that have been qualified without random vibration under the follouing conditions:

a. For parts wfth random vfbrat$on having the same desfgn ●nd construction
as those without rtndoa vibratfon, a st=ple of 6 units shall be
subdected to the random vibration test, with one ftflure allowed.

b. Parts with random vfbratfon not h@vfng the $&me design and construction
as those wfthout random vfbratfon shall be subjected to the entfre
qualification inspection in accordance with table 11. The number of
samples for each style shall be the same as those lfsted fn table X.

CONCLUDING MATERIAL

Custodians:
Army - ER
Mavy . EC
Afr Force - 85

Review ~ctlvltles:
Army . MI
navy - SN
Afr Force . 17, 99
DLA - ES

Preparfng ●ctfvfty:
Navy - EC

Ag;;: :
- ES

(Project 5910-1688)

User actlvlties:
Navy - AS, Cfm, MC, OS
Afr Force - 19
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

llV$TRU~ONS

1. The WeParing activity fnust complete blocks 1, 2, 3. dftd 8 In block 1, both the documerrt number and rewsion
letter shou)d be given.

2. The submitter of this form must complete blocks 4,5.6, and 7.

3. The preparing activity must provicte a reply w~thln 30 days from receipt of the form.

NOTE: This form may not be used to r~~~t c~ies of documents, nor to request waivers, or clarification of
requirements on current contracts Commen!s submitted on this form do not constitute or imply authorization to

waive any pofiionof the referenced document(s) or to amend contractual requirements.

2. DOCUMENT DATE OTWMW

. .5:...,,. .’.’..’’... ,..’. : . .

Capacitors, Fixed, Electrolytic

~.NATWE Of CMANGE(~rrcify ~r~graph numbw 4W tia ~~ rQwitc, if po$$hle. Attach ●XWJ V@@S J3 ~.)
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‘.
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