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MI L. C.39022C

2. APPLICABLE OOCUHENTS

2.1 Government documents.

2. 1.1 Speciffcatfons, standards, and handbooks. The following specifications
standards. and handbooks form a Dart of this document to the extent specified-.
herein. ~nless otherwise specified. the issues of these documents are those
listed {n the Issue of
Standards (OODJSS) and

sPECIFICATIONS

FE OERAL

00-s-571

MILITARY

HIL-C-18312

MI L-C-3902E

the Department of Oefense Index of Spectffcations and
supplement thereto, cited in the solicitation (see 6.2).

Solder; Tin A11OY; Lead-Tin Alloy; and Lead AI1oY.

Capacitors, Fixed, Metdl IiZed (Paper, Paper-Plastic,
or Plastlc Film) Dielectric, Direct Current
(Hermetically Sealed in Hetal Cases), General
Specification For.
Capacitors, Packaging of.

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

STANOAROS

MILITARY

HIL-STO-202 - Test Methods for Electronic and Electrical Component
Parts.

HIL-STO-690 : failure Rate Sampling Plans and Procedures.
MI L- STO-790 - Reliability Assurance Program for Electronic Parts

Speciffcatfons.
I4IL-STO-81O - Environmental Test Methods and Engineering Gufdelfnes.
HIL. STD-1276 - Leads for EltctrOnl C COQpOnent Part S.
MI L. STO-1285 - Harking of Electrical and Electronic Parts.

(Unl@SS otherwise lndlcated, co fe$ of federal and ■flftary speciffcatfons,
!standards, and handbooks are avaf itble from the Standard fzatfoa Oocuments order

Oesk, Suildfng 40, 700 Robbfns Avenue, Phfladelphfa, pA 19111 -S094. ]

2.2 HOn-60vernm@nt publ fcdtions. The followfng documents form a part of thfs
document to he extent speclfi fierein. Unless otherwfse s ●cifled. the fssues

Iof the documents which ● re OOOeadopted ● re those llsted fn t ● issue of the
0001SS cited-in the solicitation. Unless otherwfse specfffed, tha fssues of
‘documents not lfsted in the 0001SS are the issue of the documents cited In the
sol fcltatfon (see 6.21.

ELECTRONIC IfCOUSTRIES ASSOCIATION (E IA)

EIA-554 - Assessment of Outgofng Nonconforming Levels In Parts Per
f411110n IPP14).

EIA-557 - Stat fstfcal Process Control Systems.

(Applfcatfon for copies should be addressed to the Electronic Industries
Assocfatfon, 2001 Eye Street. NH. Washington, OC 20006. )
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AKRIC&~ SOCIETY FOR TESTING AND tSATERIALS (ASTM)

ASTFf-092 Standard Test Method for Fiash and Fire Points by
Cleveland Open CUP.

[Applfcatfon for copfes should be addressed to the American SoClety fOr Testing
and Naterials, 1916 flace Street, Phi Iadelphta, PA 19103.1

(Non-Government standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents also
❑ ay be available fn or through lfbrarfes or other informational services. )

2.3 Order of precedence. In the ~vent of d conflict between the text of thfs
documenl ~s cfted fI@refn fexceot .For related ●ssociated detafl
specfffcattons. specfffcatfon sheets, or ffS standards) , the text of thfs document
takes precedence. Nothfng fn this document,. however, supersedes applicable laws
and regulations unless a specfffc exemptfon has been obtained.

3. REOUIREtfENTS

be as
sheets. [n
and the

3.1 Specfffcatfon sheets. The fndfvfdual ftem requirements shall
specffled nereln 4nd In accordance with the ●ppl icable specification
the ●vent of any con flfct between requfre-ents of thfs speclffc,atfon
specification sheets, the latter shall govern (see 4.7.1).

3.2 Q.a;:f;catfon. Capacitors furnfshed under thfs specfffcatfon shall be “
products w c are qualfffed for Ifstfng on the applicable quallffed products
lfst at the tfme set for openfng of bids (see 4.4 and 6.3). In add ftfon, the
❑ anufacturer shall obtafn certfffcatfon from the qualifying act fvfty that the
rellabflfty assurance requirements of 4.1.1 have been met and ore being
maintained. Unless acquired from the ❑anufacturer or his authorized distributor
lfsted or approved for lfstfn the qual if fed products lfst, parts furnfshed
under thfs specfffcatfon shal ? ~~t be considered as havf”g ❑ et the req. frements
of thfs specfffcatfon.

3.3 Reliabflfty and quality.

Relfabfltty of capacitors furnished under this
sp~;;i;ci%+%%ie established and maintained ,. accordanc@wfth the
procedures tnd requirements specfffed fn f4z L. STO-790 and HIL-STO.690 ulth detafls
speclffed in 4.1.1, 4.4.4. and 4.5 herein.

3.3.2 Qualft~.

3.3.2.1 Statfsttcal process control . The contractor shall fmplement ●nd use
Stat fstfcal I tecnnlques In the ■anufacturing process for parts
covered by t fs s ●cfftcatlon.

‘roceis co” ‘0
The SPC program shall be developed ● nd ❑ aintained

fn ●ccordance wft ●ll the requfrenents of EXA-S67. The SPC program shall be.
documented ●nd ■afntatned as part of the overall relf.abflft f ‘Ss”ranc e program ● s
specfffed fn f41.L-STO-790. The fmplementetfon of statfstfca process control
shall be 12 ■onths from the date of thfs Specfffcatfon. Processes for
●pplfcttfon of SPC techniques should fnclude but are not lfmfted to:

a. Pre-assembly.

b. Assembly.

c. Encapsulation.

d. Packagfng.

3
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MI L- C.39022E

3 .3.2.2 Quality levels. The quality of lots that have been subject to and
passed the subgroup 1 10IS percent screening tnspectlon of the group A $nspection
shall be established and ❑aintained in accordance wfth 4 .4.4.2 and EIA.554.
individual PPM defect level [i. e., PPM.2 and PPM.3) and an overall PPM defect
level (i. e.. PPM-5) shall be established based on the tests prescribed in the
subgroup 2 tests of the group A inspections. The defect level for PPH-2 shall be
less thd.n 100 PPYf. The implementation of PPH verification shall be 12 ❑onths
from the date of thf S specfffcatfon.

3.3.2 .2.1 Nancamplfance. The contratto”i shall notify the qualf fying activity
when the 100 ~PH level IS reached or exceeded for PPSf-2. The contractor shall
provide sufficient information to tHg qualifying activfty documenting the causes
of the problem and what corrective actfon fs befng taken. Faflure to correct
this problem shall be the basfs for removal of the affected product from the QPL.

3.4 Materials. The ❑aterfals shall be as specified herefn. Ifowever. when a
definite ❑dterlal is not specified, a material shall be used which will enable
the capacitors to meet the performance requirements of thfs specification.
Acceptance or approval of any constituent ❑aterial shall not be construed as a
guaranty of the acceptance of the finished product (see 4.7.1).

3.4.1 Impregnant and insulating and filling compounds. The impregnant and
insulating ana till ing cOfap Qund S, lnCIUal ng Vdrnisn and similar materials, shall
be chemically inactive with respect to the capacitor element and the case. The
impregnant and compounds, either in the state of original application or as a
result of having aged, shall have no adverse effect on the performance of the
capacitor. For liquid-filled capacitors. the same ❑aterial shall be used for
impregnating as is used for ffllfng (6.4.2).

3.4.2 Metals. Metals shall be of a corrosion-resistant type or shall be
plated or~ed to resist corrosfon. Sil Ver plating shall not be Used in any
external portions of these capacitors.

3.4.2.1 Dissimilar metals. .Hhere dfssfmildr “metals are used fn intimate
contact with each other, provi$ion shall be ❑ade to provide protection against
electrolysis ●nd corrosion.’ The use of dissimilar ❑etals in contact, which ❑ a
tend toward active ●lectrolytic corrosion (particularly brass, copper, or stee {
used in contact with aluminum or aluminum alloy), shall not be acceptable.
However, ●etal plating or metal spraying of dissimilar metals to base ❑etals to
provide similar or suitable abutting surfaces will bepermit ted (for exam le. the
spray{ng of copper on ●luminum for soldering operations will be permitted !. The
use of dissimilar ❑etals Separated by insulating ❑aterfal will also be permitted.

3.4.2.2 Solder. Solder for electrical connections shall be in accordance with
QQ-S-571.

3.5 Oesign ●nd construction. Capacitors shall be of the design, Censtructlon.
●nd phy>lcti almenslons specl f ied (see 4.7.1).

3.5.1 Terminals. . .

3.5.1.1 Lead terminals. Lead terminals shall be C. N. or N in accordance with
f41L-sTO-1270. Flnai lnfsh is the option of the ■anufacturer.

3.5.1 .1.1 Solder dip (retinningl leads. Only the manufacturer” (or his
authorized ca~egory 8 or c dl strlbUtOrl may solder dip/retin the leads of product
supplied to this specification provided the solder dip process has been approved
by the qualifying activity.

4
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3 .5.1.1.2 Qualifying activity app roval . Approval of the solder dip process
will be bdSed on one of the foil owing 0ption5:

d. h’hen the original lead finish qualified was hot solder dip lead finish
52 of UIL-STD-1276 (Note: The 200 microinch maximum thickness is not
applicable), the ❑anufacturer shall use the same Solder dip process for
retinning as IS used in the original ❑anufacture of the product.

. .
b.’ When the lead oriainallv aualified as not hot solder dfo lead ffnfsh S2

of MI L-STO-1276 ii; “p~es~r~bed li a. . approval for the p;ocess to be used
for

(1)

(2)

(3)

solder dip shall be based on the following teSt procedure:.

Thirty samples. of any capacitance value for each style and lead
finish are subjected tb the ●anufacturlngis solder dip process.
Following the solder dip process, the Capacitors are subject. to the
CAP, oF, and lR ❑easurements. MO defects are allowed. (Note: If
X-ray and hermetic seal testing are required in group A., these
tests would also be performed. ) No defects are allowed.

Ten of the 30 samples are then subjected to the solderabillty
test. No defects are allowed.

The remaining 20 samples are subjected to the resistance to solder
heat test followed by the seal teSt. No defects are allowed.
(Note: Solder dlp of gold plated leads Is nOt allowed. )

5. 5.1.1.3 Solder dlp/retinnfng optfons. The manufacturer (or authorized
category C distrlbutorl ❑ay solder alplretin as follows:

a. As a corrective action if the lot fails the group A solderability test.

b. After the, group A inspection has been completed, and following the
solder dfp/retfnnfng process, the CAP, OF, and IR measurements shall be
performed on 100 percent of the lot. The percent defective al Iowe.ble
(POA) for the electrical ■easurements shall be as for the subgroup 1
tests. (Note: If X-ray and hermetic seal are required in the group A,
subgroup 1 tests, these tests shall be repeated. ) Followlng these
tests, the ❑anufacturer shall submit the lot to the group A
solderabfllty test as specified in 4.7.14. . . .

3.$.2 Case. Each capacitor shall be enclosed in a hermetically-sealed ❑etal
(magnetic~nonmagnetlc as specified, see 3.1). case which will prevent leakage
of the impregnant or filling compound, and, In addition, wI1l protect the
capacftor element from ❑olstum and ❑echanical damage under all the test
conditions specified herein. The use of exterior cardboard sleeves for
fnsuls, ting purpose w1ll not be pemitted.

., 3.S.3 Capacitor ●lement. The capacitor eleuent shall consist of ❑etalllzed
plastic ~m. or ● combination of ●etalllzed paper ●nd plastic film. The
capacitor dielectric ■ay Include uncoated dfelectrfc tissues (Plastfc film Or
paper).

3.5.3.1 Construction. All capacltor~ shall have extended electrode
construction to ●in fmize Inductance.

3.6 Burn-in (see 3.11. When tested as specified in 4.7.2. capacitors shall
wtthstand the extremes of hfgh temperature without vlslble damage.

5
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3.7 Radiographic inspection (X-ray) (see 3.1]. When capacitors are tested as
spe Cified in ‘3. I.J. x-ray examl natton shall disclose no evidence of improperly
made connections, misalfnment of seals or eyelets, substandard sOlderfng Or
structural weakness, or attached solder particles or slivers.

3.8 Thermal shock. When tested ds specified in 4.7.4. CapaCit0r5 shall
withstand the extremes of high and low temperatures without vistble damage.

3.9 seal. klhen capacitors are tested as specfffed fn 4.7.5. there shall be nO
repetit~bubblfng, and for lfquid-impregnated capacitors. there shall be no
evidence of leakage.

3.9.1 Liquid- or solid- impregnate~ Capacitors. kfhen capacitors are tested as
specfffed in 4./.5, th ere shall be no evidence of leakage of fmpregnant or

repetitive bubbl{ng.

3.9.2 Lfqufd-ffl led c#paCftOrS; Uhen capacitors ,are tested as speciffed in
4.7.5, there shall oe no evlaence of lfquid leakage.

3.10 Ofelectrfc withstanding vOltage. klhen tested as specfffed in 4.7.6,
capacitors shal J be capable of wfth standfng the potentials specified (See 3.1)
without permanent damage, or open- or short- cfrcuitfn

?.
Uomentar breakdowns

f(see 6.4.11 wfll be permitted unless otherwfse specif ed (see 3.1 .

3.11 Insulation resistance. If hen capacitors are tested as specl-ffed fn 4.7.7,!
the following shall ~PP7Y.

3. 11.1 Termfnal to term fnal. lJhe_n measured as specfffed in 4.7.7 b.(11. the
product of the nomfnal capacitance (expressed fn microfarads (uFII and the
iosulatfon resistance (expressed fn megohms) shall be not less than the values
speclffed (see 3.1).

3.11.2 Termtnals to case (when case fs not a termfnal). Hhen measured as
specfffed 7n~n term fnals and case
shall be not l;s; ~;an the value specfffed (See 3.1),

I/hen measured as specfffed fn 4.7.8, the capacitance shall
be3i!thf$%%&%lible tolerance specfffed (see 3.1). .,

3.13 Oissipatfon factor. Hhen measured as specfffed fn 4.7.9. the dfssf Patf On
factor shtll not ●xceed iie value specified (see 3.1).

3.14 Earometrfc ressure (reduced). 14hen tested ● s speclffed in 4.7’.10,
capacitors shall wi!hstand the specfffed otentlal [see 3.1) wlthOut visible
damage, external flashover. or open- Or s[o’rt-circuiting.

3.1S Ylbratlon. when capacitors ●re tested ● s speclfled In 4.7.li, there
shatl be noevi~nce of mechanical damage. no lnter8ittent contacts of 0.5
❑ill isecond (m) or greater duratfon. or oPen- or shOrt-cfrcuftfn9.

3.16 Salt sp;ay (corrosion). when capacitors ● re tested ●s specified tn
4.7.12. Th n II at no harmful or extenafve corrosion. ●nd at least 90 percent
of any •xp~~~dsm~tal surface of the Capacftar shall be protected by the finish.
Harmful corrosion shall be construed as befng ●ny type of Corroslmn which fn any
way Interferes wfth ■echanical or electrical Per fO~anCe. There shall be no
unwrapping of or ■echanical damage to the insulating sleeves, when applicable.
In addftfon,, there shall be not ❑ ore than 10 percent corrosfon of the terminal
hardware or mounting surface. Markfng shall remafn le9fb1e.
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3.17 Immersion. Uhen tested as specified in 4.7.13, capacitors shall meet the
ful Iowf “y requirements:

Dielectric withstanding voltage:
Insulating sleeves (when applicable)- - - -

Terminal to terminal- - - - - - - - - - - -
Terminals to case (when case is not a

terminal )-------- --------

Insulation resistance:
Insulating sleeves (when ap~ icable)- - - -
Terminal to terminal- - - - - - -“- - - - -

Terminals to case (when case is not a
terminal )-------- --------

capacitance

Dissipation

chang e------ -------

facto r ---------- ---

Greater than 4,000 volts,

~~” specified tn 3.10.

As specified in 3.10.

100 megohms, minimum.
Not less than the
specified percent of the
initial requirements (see
3.1).

Not less than the value
specified (see 3.11.

Uithin ●1O percent of
initial ❑easured value
(see 3.12).

Not’ more than the
specified percent (see
3.1).

As a result of the test, corrosion of exposed ❑etal surfaces shall not exceed 10
percent. (Discoloration and tarnishing alone shall not be cause for rejection. )
There shall be no unwra pfng of.

f
or mechanical damage to, the ins,ulatfng slee VCs.

(when. applicable) or ob Iteratfon of ❑arkings.

3.18 Solderabflity (lead terminals).
fn 4.1.lq, tne

When ca acltors are tested as specified
lppeo surrace or the Ecermfnals s all be at least 95 percent

covered wfth 4 new, smooth, solder coatfng. The remaining 5 percent of the
terminal surface shall show only small pinholes or rough spots; these shall not
be concentrated fn one ● rea. Bare” base ❑etal and areas where tfte solder dip
fafled to” cover the original coating are indications of poor solderability, and
shall be cause for faflure. In case of dfspute, the percent of coverage by
pfnholes or rough spots shall be determined by actual ❑easurement of these areas,
as compared to the total area.

3.19 Shock (specified pulse).
4.7.15, k

Mhan capacitors are tested as speciffed in
here shall be no mechanical damage. no ●violence of intermittent contacts

.of 0.5 ■s or greater duration. or open- or short-circuiting.
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3.ZO Resistance to soldering heat. Uhen tested as specified in 4.7.16,
capacitors shall ❑eet the foil owing requirements:

Insulation resistance - - - - - - - - - As specified in 3.11.

Capacitance ------ -------- within *S percent of
initfal value (see 3.12)’.

Dissipation factor - - -,- - - - -,- - - Not greater than initial
limit.

3.21 Moisture resistance. Uhen tested as specified in 4.7.17, capacitors
shall ❑eet the tollow~ng requirement?:

Dielectric withstanding v01ta9e:
insulating sleeves (when applicable)- - - .

Terminal to terminal- - - - - - - - - - - -
Terminals to case (when case is not a

terminal ) --------- -------

Insulation resistance:
Insulating sleeves (bhen applicable)- - - -
Terminal to terminal- - - - - - - - --- - -

Terminals to case (when case Is not a
terminal ) --------- -------

Capacitance

oissip.ation

change ------ -------

factor-----------”- -

Greater than
dc .
As specffied

As specified

4,000 volts,

in 3.10.

in 3.10.

100 ❑egohms, min{mum.
Not less than the
speciffed percent of the
initial requirements (see
3.11.

Not less than the value
specffied (see 3.1).

Uithin +10 percent of
initial measured value
(see 3.12)..

Not ❑ ore than the
specified percent (see
3.1).

As a result of the test, corrosion of exposed ❑etal surfaces shall” not exceed,10
percent. (Discoloration and tarnishing alone shall not be cause for rejection. )
There shall be no unura ping of. or ■echanical dam.sge to, the insulatfn9 sleeves,

!(when ●pplicable). or ob fteratfon of ■arkings.

3.22 Terminal strength. Uhen capacitors are tested as specffled In 4.7.18.
there shal 1 be no permtnent damage to the terminals or seal .

3.23 Low temperature and capacitance change ulth temperature. Uhen capacitors
“are teateti ltl d * 4 I 19 th 1 b 1 dl Ion of breekdown or
●rcfng. nora~h~!~cthe~e b; ●;y”op&n. ~~p~&nen~ ~hor~-c;a~uitlng or ●ny vlslble
●violence of ●echanical damage. The capacitance changes at the specffled
temperatures shall not exceed the appl fcable limits specffled In table 1 I unless
otherwise specified (see 3.1).

I
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TA8LE 11. Capacitance change at extreme temperatures.

I Ofelectrfc materfal inaximum capacitance chdngei
I (in percent] I

I test
I .55-C I tem~erature I

1 I
I Paper. polyethyl ene-terephthalate- I -10 +20 I
I Polycarbonate (dc V) - - - - - - - t -2.0 -2.0 I
I Polycarbonate (ac V) - - - - - - - I -3.0 / -3.0
I Polyethylene-terephthala~- - - - I -8:0 I +8. O i
I Cellulose acetate - - - - - - - - ~ -12 +4.0 1

i I

3.24 -. The manufacturer shall certify that all external materials are
nonnutrfent or shall perform the test specified in 4.7.20. Uhen capacitors are
tested as specffled In 4.7.20, examination shall disclose no evfdence of fungus
growth on the external surface.

3.25 Reslstitnce to solvents. kfhen capacitors are tested as specified in
4.7.21, ❑arking shall remain fegible and shall not smear or rub off. In
addition, there shall be no visible indication of damage or deterioration of the’
capacitor body.

3.26 Life. Nhen tested as specified in 4.7.22, capacitors shal’
followinfiqu irements unless otherwise specified (see 3.1):

Dissipation factor:
At the applicable ●aximum rated

temperature after 24 hours but not
more than 48 hours from start of test- -

At the applicable maxlaum rated
temperature any tfme during the
last 4&hours of test - - - - - - - - -

Insulation rislstance:
Insulating sleeves (when applicable) - - -
Terminal to terminal - - - - - - - - - - -

Terminals to case {when case Is not a
,, terminal )-------- --------

Capacitance change - - - - - - - - - - - - -

Ofssfpation factor - - - - - - - - - - - -

Visual examination - - - - - - - - - - - -

Not greater
specified.

❑eet the

han the limit

Not grefiter than the Ifm(t
specified.

100 megohms. ❑ ln$mum.
Not less than the value
speclfled.

Not less than the value
specified.

Uf.thin *1O percent of
Initfal measured value (see
3.12).

Not greater than the llmit -
speciffed.

lh~e shall be no
corrosfon, leaka e of

ffmpregnant or fl llng
compound. or mechanical
damage either during or
after the. test. tCarklng
shall remain legible.
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3.27 Flash potnt of impregnant. When tested as specified in 4.? .23, the flash
point of ~mpregnant shall be not lower than 145-C.

HI~~~!E1-%%%;d shall Include the Part or Identifying ~.rnber (pIN) (see 6.9).
Harking of capacitors shall conform to ❑ethod 1 of

‘JAN” markinv, date code, lot symbol, trademark (CHRO1 styles only), and
❑anufacturer s source code. Except for CHRO1 styles, the capacitance (in II F),
capacitance tolerance. and rated voltage shall also be included. The date code
shall desfgnate the week that the $tems are offered for inspection during the
period specified In 4.6.1.1. The lot symbol shall be a single letter except that
letters ‘O’ and “I’ shall not be used (the letter ‘A’ shall be used to identify a
single lot and the date code will In flicate the lot). Manufacturing records shall
$nclude these same date codes and 10< symbols. The ❑anufacturer shall Orovfde
for lot trace ablltty by date code and lit symbol. Example of ❑arking (unless
otherwise specified, see 4.7.1}:

f439022/Ol - Pl” ..-
1001
JAl17833P. 12345 “JAN- ❑arking, date code, lot symbol, and

source code.
.018 IIF 5% 50 V Capacitance, capacitance tolerance, and rated

voltage.

The date and source codes shall also be ❑arked on the unit package.

3.28.1 “JAN” and “J” markin g-. The United States Government has adopted, and’”
is exercising legitimate control over, the certification ❑arks- ‘JAN” and ‘J-,
respectively, to indicate electrical equfpment, namely, resistors, CdpdCftOr S,
electron tubes and the like, acquired by. or ❑anufactured for use by, or for the
Government in accordance wfth standard Government specifications. Accordingly,
capacitors acquired to, and ❑eeting all of the crfterfa speciffed herefn, and in
a pl icable specification sheets shall bear the certification ❑ark ‘JAN”, except

tt e capacitors too small. to bear the certification ❑ark ‘JAN- shall bear the
lettei “J”. Capacitors furnished under contracts or orders whfch either permit
or requfre deviation from the conditions or requirements s?ecffied heretn and fn
applicable specification sheets shall not bear “JAN” or ‘J . In the event a
capacftor sample fails to ●eet the requirements of thfs specfffcatfon and the
a plfcable specification sheets, the ❑anufacturer shall remove the. ”JAN” or

It e “J” from the sample tested and also from all capacitors represented by th”e
sample. The United States Government has obtafned Certfffcdte of Registration
No. 504,860 for the certificattan ❑ark “JAN-.

3.28.2 Marking of non-ER parts. An ER part ❑ay be marked and furnfshed as a
non-ER part for items in 1 L-c-=312. if produced on the same assembly line and
provided It la subjected to and meets all the tnspectlon requirements of the ER
part.

3.28.3 Supply$ng to higher failure rate levels.
all blgher tat

A ●anufacturer ❑ay suppl Y to
lure rate levels than to which hC fs qualfffed. Parts qualfffed

●nd ■irked to 10wer faflure rate levels, with ●c uirfn ●gency approval, are
substitutable for hfgher faflure rate levels. ●n a shall not be remarked unless
specffied fn the contrict or acqufsftfon doca=ent (see 6.2).

3.28.4 Supplyfng to looser capacitance tolerance ●nd lower rated voltage.
parts qual~led and ■arked to t Ighter capacitance tolerance or h Igher rated
voltage, with acqufrfng agency approval . are substitutable for part S ❑arked to
looser capacitance tolerance or lower rated voltage, provided all other values,
such ●s case sfze. character fstfc, and leads are the same. The substitutable
parts shall not be remarked unless speciffed fn the contract or acquisition
document (see 6.2).
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3.29 Workmanship. Capacitors Shall be processed in such a manner as to be
uniform In quallty and shall be free from pits, corros$ on. cracks, rough edges,
and other defects that will affect life, serviceability, or appearance (4.7.1).

3.29.1 Connections. The electrical connections of capacitors shall not depend
on wires, lugs, terminals, or other connectors clamped between a ❑etallic ❑ember
and an insulating material. Where the ❑aintenance of a tfght connection depends
on the resistance of an insulating material .Co compressive or shearing stress,
such a connection shall be securely soldered or welded.

p;~;;;;es%’%%”used, ..1.ss it c#n be shown that corros.fve elements hawe
Where soldering Is employed, only fluxe S with law corrosive

~e~~v~:tisfactorily removed after soldiering. All excess flux and solder shall be
Solaer shall not be used primarily for obtafnfng mechanical strength.

Electrical connections shall be electrically continuous after soldering and,
where possible, mechanically secure before soldering. . .. .

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection. .Unless otherwise speciffed in the contract
or purchase order, the contractor is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise Specified in
the contract or order, the manufacturer may use his own or any other facflftfes
suitable for the performance of the Inspection requirements speciffed herein with
a proval by the Government.

t
The Government reserves the right to Per.fOrM anY Of

t e inspections set forth in the specification where such inspections are deemed”’
necessary to assure supplies and services conform to prescribed requirements.

4. 1.1 Responsibility for compliance. All items ❑ust ❑eet all requirements of
section 3 and 5 Th inspection set forth in this specification shall become a
part of the con~ract~r”s overall inspection system or qualfty program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the res”ponstbflfty of assuring that all products or’ supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling in quality conformance does not authorize submission of known
de fectfve ❑aterfal, efther lndfcated or actual, nor does ft Commft the Government
to acceptance of de fectfve material.

4.1.2 Relfabflfty assurance program: A relidbflfty assurance program shall be
established and maintained in accordance with HIL-STD-790, with the followlng
exceptions:

I a. Only the followfng of 5.2.7(j) shall apply: “the manufacturer shall as
a ❑fnfmum be “able to fdentffy the tfme period during which the final
production operation was performed an each ftem of product prior to
ffnal test. The date or lot code ■arked on ●ach part shall be
fdentffled to a production lot. -

S.2.11.3 shall not apply.

Evfdence of such compliance shall be verified by the quali”fylng actfvity of this

I

specification as a prerequisite for qualfffcatfon and contfnued qualfffcatfon.
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4 .1.3 Statistical process control (SPC). A SPC program shall be established
and maintained In accordance with 1A . . Evidence of such compliance shall be
verified by the qualifying ?.ctivlty as a prerequisite for qualification and
rete”tlon of qualification.

4.2 Class fftcation of inspections. The inspections specified herein are
class ff?ed as follows:

a. Qualification inspection (see 4.4).

b. Verification of qualffi Cati On (see 4.5).

c. IJuality conformance l“spectf’~n (see 4.6).

4.3 Inspection conditions and methods.

4 .3.1 Conditions. unless otherwfse specffied herein, all inspections shall be
❑ade in accordance wfth the general requirements of HIL-STO-202 except relative
hum fdfty shall “ot exceed 75 percent. Accuracy of all test voltage ❑easurements
~~g:13b;)withfn ●2.O percent of the specified voltage unless otherwise speciffed

. .

4.3.2 Methods.

4.3.2.1 Reference ❑easurements. When requirements are based on comparative
❑easurements made bet Ore and aft er condftioni~g, the reference ❑easurement shall
be considered the last ❑easurement ❑ade at 25 C *3 C prior to condftfonfng.
Unless reference measurements have been made within 30 days prior to the
beg fnnfng of condftf on f,ng, .they shall be repeated.

The power supply used for lffe testfng shall have a
r~~~}~io%%’%%~nt or less of the specified test voltage.

4.4 Oualificatfon inspection. Qualification Inspection shall be performed at
a laboratory acceptable to the Government (see 6.3) on sample units produced wfth
equipment and procedures normally used In production. II

4.4.1 Sample sfze. The number of capacitors to be subjected to qualfflcatfon
inspection shall be as specfffed fn appendix to thfs .Specificatfon.

4.4.2 Testroutlne. Sample unfts shall be subjected to the qualification
inspection spectft d fn table 111, fn the order shown. All sample units shall be
subjected to the f~spectioris of grou II.

$
The sam le units shall then be divided

! . and subjected to the testsinto five remaining groups as .specff ed In table I X
for thefr particular group. Sample units which have been selected to be
submitted to the lffe test shall be dlvfded into two groups. One group shall be

.$ubjected to the ●ccelerated condltlon ●nd the other group to the rated
condftfon. The decision ●s to whether”or not the product Is to be fncluded on
the qualfffed products llst shall be ❑ade ●t the conclusion of the 2.i300.hour
life test.

21 AppT_icatfon
- ‘Provfsfons

for qualification tests shall be made In accordance with SO-6,
6overning tzuallficatfon” (see 6.3.1).

12
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TABLf 111. Qualification inspection.

Eaamtnat$on or test

~“rn-,” !z!?!uQ---- . . . . -.

examination - - - - - - - -
Hark fng 31 --------
klorkmans~fp (external ) - -

! 41
Ra~fi~:j hic ln:p~c~i~n- - -

Thermal sho~k - - - - - - -
Seal ------------
Dielectrtc withstanding

voltage -------- -
Insulation resistance - - -
capacitance - - - - - - - -
Oissipatlon factor - - - - -
Barometric pressure

(reduced) - - - - - - - -

Grou P 111
Vfbratfon- - - - - - - - - -
Salt spray (corrosion) - - -
Immers!on ~1 - - - - - - -

So\::W\wead
----- --

Shock (speclfled pulse)- - -
Resistance to soldering

heat -------------
Moisture resistance- - - “- -

f!u!!!u
Terminal strength - - - - -
Low temperature and

capacitance change with
temperature ~1 - . - - -

Life [a..%%%- ----
Life (rated] ~/ - - - - - -

equirement
paragraph

3.6

%

.1,3.4 .3. s
3.28
3.29

3.7
3.8
3.9

3.10
3.11
3.12
3.13

3.14

3.15
3.16
3.17

3.18
3.19

3.2o
3.21

3.2?.

3.23

3.24
3.25

3.26
3.26

3.27

I Number of 1
Method lsam~~eb; nit I
aragraph I

1 fnspected I

---+--+

4 .7.2

4. 7.1
4. 7.1
4 .7.1

4 .7.3
4.7.4
4.7.5

4.7.6
4. 7.7
4 .7.8
4.7.9

4.7.10

4.7.11
4.7.12
4.7.13

4.7.14
4.7.1s

4.7.16
4.7.17

4.7.18

4.7.19

4.7.20
4.7.21

4.7.22
4.7.22

4.7.23

I

i

1,
1’

I
I
I

I

:

I
I

I
1’

76

76

6

6 ~1
. ..

6

)

48
4

20
30

1

I
Number of
defective I
permitted AI I

y

o 1
I

I
I

I
i

o

/

I
I

I

1 I

/

I

See footnotes on next page.

13

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T19:11Z
Check the source to verify that this is the current version before use.



I
I

MI L- C-39022E

TABLE 111. Qualification inspection - Continued.

A sample unit having one or more defects shall be considered as a single
defective.
Nondestructive tests.
Harking defects are based on visual inspection oniy and shall be charged
only for illegible, incomplete. or Incorrect ❑arking. Any subsequent
electrical defects shall not be used as a basis for determining marking
defects.
Radiographic inspection not required for FR level M of style CHR49.
Two sample units shall be test.$d for salderab\lity with n? defective
permitted when maximum rated temperature is less than 100 C. The remaining
4 sample units shall be tested far shock and moisture resistance.
Certification of fungus resistance ❑ay be substituted, for testing.
Not applicable for style CHR49.
Not applicable for style CHRO1.

4 .4.3 Failures. Failures {n excess of. those allowed fn table 111 shall be
cause for refusal to grant qualification approval.

4.4.4 Failure rate level and quality level verification.

4 .4.4.1 FR qual$ffcation. FR quallffcatlon shall be in accordance with the
general and det.al led requirements of HIL-STD-690 and the following details:

a.

. b.

I

c.

Procedure 1 . @a Jfffcatfm at the inftial FR level. Level M (1.0
percent/1,000 hours) (see 3.1) of FRSP-90 shall apply. Sample units
shall be subjected to the qualification inspection specified in group
VI, table 111 (see 4.4.2). The entire life test sample shall be
continued on. test to 10,000 hours as specffied in 4.7.22.1, upon
completion of the 2,oOO hour qualification.

Procedure 11 - Extension of qualfffcatfon to lower FR levels. To extend
qualification to the R (0.01 percent) and S (0.001 percent) FR levels,
data from two or more styles of sfmflar Construction may be combfned.

. . .
Procedure 111 - Maintenance of FR level qualfffcatfon. lfaintenance
~~w:od B of FRSP-10 shall ●Ppl Y. Regardless of the number of production

produced durfng this period, the specffied number of unft hours
shall be accumulated to ■fntafn qualffftatfon (see 4.6.1).

4.4.4.2 Qualfty level verfffcatlon. The contractor fs responsible for
establishing ● qualft y system to ver{fy the PPM defect level of lots that are
subjected to subgroup 2 tests of the group A inspections. The PP14 defect level
“shall be mtlntafned for each specification sheet. The PP14 defect level shall be
based on ● 6 ■onth ●ovfng ●vera~e. The contractor shall verify and report
~~djvldutl PPf4 categories (f .e. . PPU-2 tnd PpH-3) and an Overtll ppfe defect level

. ., PPM-5). “In the event that the contractor ●eets or exceeds 100 PPM for
PPM-2. the actions specified In 3.3.2 .2.1 shall be taken.
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4.5 Verification of qualification. Every 6 ❑onths. the ❑anufacturer shall
compile a summary of the results of qual ity conformance inspections and., where
applicable, extended fat lure rate (FR) test data, in the form Of a veriffcatton
of qualification report, and forward it to the qualifying activity as the basis
of continued qualification approval. In addition, within 30 days of the end of
the reporting date. the ❑anufacturer shall fmmediitely nOtify the qualifying
act fvlty whenever the FR data indicates that the ❑anufacturer has failed to
❑aintain his qualified FR level. Continuation shall be based on evidence that,
over the 6-month per fed, the following has been ❑et:

a.

b.

c.

d.

● .

f.

9.

Verification by the qualify{ig activity that the ❑anufacturer ❑eets the
requirements of MIL- ST O-790.

%
The ❑anufacturer has not ❑edified the design of the item.

The specification requirements for the item have not been amended so as
to affect the character of the Item (not’” applicable to CHRO1 StYle S).

Lot rejection for group A inspection does not exceed 10 percent or one
lot, whichever is greater (not applicable to CHRO1 styles).

The requirements for group C fnsp$ctfons are Met.

The records of all FR tests combfned substantiate that the “M” (1.0
percent) or “P- (0.1 percent) FR level has been ma fntafned, or that the
❑anufacturer continues to meet the ‘R- (0.01 Percent) and “S- (0.001 ‘“
percent) FR level for which qualffied, although the total component
hours of testing does not, as yet, ❑eet the requirements of 4.4.4 .ic.

The contractor shall provide documentation to the qualifying actlvfty
PPM calculations fncludfng numbers of part types tested,

!%t~~%’ & defect categories (i.e., PP14-2 and PPH-3) and the overall
PPt4 defect rate (PPM-5). Thfs information shall be submitted on a
specification sheet basfs.

If group C te’st requirements were not ❑et and the manufacturer his taken
corrective action satisfactory to the Gavernmwnt, the forwarding Of the
verfffcatfon of quallffcatlon report may be delayed until wfthfn 30 days after
completion of retesting of the. group C inspections. In thfs cmse, the qualifying
s.ctlvfty shtll be notified of this condltfon within the time the Orfgfnal
verification of quallffcatlon report was due. All reports shall be certfffed by

I a responsible company of ffcfal. The qualifying actfvfty shall be contacted for
the report format.

4.5.1 Records. Maintenance of life test and FR level records shall be as
specfffed in E-STO-690.

I 4.6 Qualfty conformance inspection.

4.6.1 lnspec~fon of product for delfver~. Inspectf On of prOduct for delfvery
shall consist of group A inspection.

i

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T19:11Z
Check the source to verify that this is the current version before use.



I

f’fIL. C.390ZZE

4.6. 1.1 Inspection lot. An inspection lot shall consist of all capacitors
from the same production line or lines, of o“e or ❑ ore styles. one or ❑ ore
voltage ratings a“d the same dielectric,
dielectric layers ~1,

not less than the mfnimurri numbers of
and offered for $nspection during a single work week. Each

lot shall be kept .separate from every other lot. The sample units selected from
a lot shall be representative of the styles, capacitance values, and case sizes
in the lot. All sample unfts belongf”g to a lot shall be fde”tified by means Of
a code symbol (either letters or numbers, at the option of the ❑anufacturer).

~~.fi~~~~~nf~ll voltage ratings maybe combined):
styles may be Combined for qualfty conformance and FR level

Group Styles
1 ---- CHRa9, CHR12, %nd CHR19.
2 ---- CHR49.
3 ---- CHR59.

4 .6.1.2 Grou_p A inspection. Group A inspection sha II con$fst of the
examinations and tests specl Tied in table IV, and shall be made on the same set
of sample units, in the order shown.

4.6. 1.2.1 Subgroup 1 test. Subgroup 1 tests shall be performed on a
production lot basis on percent of the product supplied under this
specification. Lots having more than 8 percent (5 percent far CHRO1 styles)
total rejects shall not be furnf shed on contracts. A failure is defined as
capacitance value ●20 percent of fts nom$nal value, fnsulatlan resistance (lRI
less than 1,000 ❑egohms, or dissipation factor (OF) exceeding the limits
spec if fed after 10,000 hour lffe test.

4 .6.1.2.2 Manufacturer’s production tnspectf on. If the manufacturer performs
tests sfmflar to those specified in subgroup 1, table IV as the final step of the
production process, group A, subgroup 1 inspection ❑ay be waived and the data
resultfng from the ❑anufacturer’s production tests may be used fnstead.
Authorfty to wafve the subgroup 1 inspection shall be granted by the qualifying
act fvfty only. The following crtteria shall be complied with:

d.

b.

c.

d.
I

e.

e.

Tests conducted by the ❑anufacturer during production shall be clearly
identical to or more stringent than that specified for subgroup 1. Test
condftians shall be equal to or more stringent than these specified for
subgraup 1 tests. . . .

Manufacturer subjects 100 percent af the product suppl led under this
specification ta the praductfan tests.

The parameters ❑easured and the failure criteria shall be the same or
more stringent than those specified herein.

The lot rejection criteria are the same ar ❑ ore stringent than those
specl fled herein.

The manufacturer shizl 1 make ●vail able all information concerning the
test procedures and instrumentation used In the p“raductlon tests. The
manufacturer shall 41sa ❑ake available to the Government all records af
all deta{l test data resulting fram production tests.

Once approved, the manufacturer shall not change the test procedures ar
criteria without prfor notification and concurrence by the qualifYfn9
activity.

31 Th e ❑fnimum number of dielectric layers is that number of layers used in
the sample units submitted for qualification.

16

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T19:11Z
Check the source to verify that this is the current version before use.



MI L- C-39022[

4 .6.1.2.3 Subgroup 2 tests (PPM categories).
,

4 .6.1,2.3.1 Sampling plans. Subgroup 2 tests shall be P.erforned on an
inspection lot basis. Samples subjected to subgroup 2 shall be selected in
accordance with table V, based o“ the size of the inspection lot. In the event
of 1 or ❑ ore failures, the lot shall be rejected. Equipment and operators used
to pecform the subgroup 2 tests shall not .be the same as tho Se used in the
subgroup 1 100 percent tests.

4 .6.1.2.3.2 Rejected lots. The rejected lot shall be segregated from new lots
and those lots th t have passed tnspectian. The rejected lot shall be 100
percent inspectedafor those quality characteristic found defective in the sample
and any defective found removed fro~ the lot’. A new sample of parts shall then
be randomly selected in accordance with table V. If 1 or ❑ore defects are found
in this second sample, the lot shall be rejected and shall not be suppl fed tO
this specification.

4.6. 1.2.3.3 PPh calculations. PP14 calculation shall be based on the results
of the first sample check as prescribed in 4.6.1.2.3.1. Calculations and data
exclusion shall be in accordance with EIA-554. (Note: PPH calculations shall
not use data on the second sample submiss ion.)

4.6. 1.2.4 Subgroup 3 tests. Subgroup 3 tests shall be performed on an
inspection 10% basis. tatistical sampling inspection shall be performed on an
inspection lot basis. A sample of 13 parts shall then be randomly selected, if
one or more defects are found, the lot shall be rescreened and defects removed.
A new sample of 13 parts shall then randomly be selected. If one or ❑ ore defects
are found in this second sample, the lot shall be rejected and shall not be
supplied to this specification.

4.6.1 .2.5 Subgroup 4 tests (solderabilft y).

4.6. 1.2.5.1 Inspecting lot. An inspection lot for the purpose. of subgroup 4
(soldirabflity) testing shalf consist of all lots ‘manufactured with the $ame
diameter lead wire and offered for inspection within the same work week. Each
❑anufacturing lot shall be ke t se arate from every other lot.

!I
All samples

belonging to a ❑anufacturing ot a all be identified to that lot. Heans Of
Identification is at the option of the manufacturer.

4.6. 1.2.5.2 Sampling
. . .

plan. A minimum of 13 pieces shall be selected randomly
from each inspection lot; however, each ■anufacturing lot shall be represented in
the staple. If the inspection lot consists of ■ore than 13 ❑anufacturing lots,
then a mfniaum. of one sample shall be selected from each ❑anufacturing lot. If
there ●re one or more failures, the inspection lot shall be considered to have
failed.

4.6.1 .2. S.3 Rejected lots. In the event of one or ❑ore defects, the
inspection lot 7s rejected. The manufacturer ●ay use one of the fol 1 owi ng
options to rework the lot:

a. Each production lot that was used to form the failed inspection lot
shall be individually submitted to the solderabil ity test as required in
4.6.1.2.5.2. Production lots that paas the .solderability test are
●vailable for shipment. Production lots faillmg the solderability test
can be reworked only if submitted to the solder dip procedure In b.

17
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I Inspection

;
1-
i Sub rou 1
lBurn.ln !.!------
1 Radiographic inspection
l(X-ray) l/------
Ilhermal Shofi 21 - - - -
iSeal -----------
lDieleCtric withstanding
l voltage --------
1 Insulation resistance
jat25”c --------
lCap4cftance - - --- - - -
~Oissfpati On factor - - -

MI L. C.39022E

TABLE Iv. Group A inspection.

i lnsul-
I at 25~C [PPf4-2) - - - -
lCiipacitance (PPM-2) - - -
~fi.. ioatlon factor [PPf4-2

1
Hechanfcal exam fndt~On

(PPM-31 --------

/
IVf sua-on
I Physfcal dimensions - -
l External -------
lHarking 31------
1 Uor.kmansiiip --- - - - -
1..

IScdde-- ----

requirement
paragraph

3.6

3.7
3.8
3.90

3.10

3.11
3.12
3.13

3.11
3.12
3.13

3.4

3.::13.5
3.28
3.29

3.18

Test
method
,ara graph

4. 7.2

4. 7.3
4 .7.4
4.7.5

4. 7.6

4.7.7
4.7.8
4.7.9

4.7.7
4.1.8
4.7.9

4.7.1

4.7.1
4.7.1
4. 7.1
4.1.1

4.7. L4

Sample ; Lot Criteriai
I I

~

I
)

}

100* ins Decti On

\

i
I

See Reject
table i

)
one

v defect

3

3

i.

13 I

O fai uresl

I

I
O faf uresf

I
i

0 fafluresi
1

—

TABLE V. Sampling plans for PPf4 categories.

., ~
I

I f-
1 - 125 ~ 100l~$rcent I

; 126 - 3.200
I 3.201 - 10.000 I 200 ;

10,001 - 35.000 315
I 3s.001 - 150.000 / Soo I

150,001 - .500.000 I 800
I 500,001 - up I 1,250 I
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b. The manufacturer submits the failed lot to a 100 percent solder dip
using an approved solder dip process in accordance with 3.5.1.1.1.
Following the solder dip. the electrical measurements required in group
A, Subgraup 1 tests shall be repeated on 100 percent of the lot. The
PDA for the electrical measurements shall be as for the subgroup 1
tests. (Note: If X-ray and hermetic seal are required in the
subgroup 1 tests, these tests shall be repeated. ) Thirteen add?~;~~af’
samples shall be then selected and subjected to the solderability teSt
with zero defects allowed. If the lot falls this solderabilfty test,
the lot shall be considered rejected and shall not be furnished agdffl St
the requirements of this specification.

4.6. 1.2.5.4 Disposition of sitmplef! The solderability test is considered a
destructive test, and samples submit fed to the Solder ability test shall not be
supplied on the contract.

4.6.2 Per fodic inspection. Periodic inspection shall consfst of group C
inspection. Except where tfi e results of these inspections show noncompliance
wfth the applicable requirements (see 4.6.2.1.2), delivery of products which have
passed group A shall not be delayed pending the reSUlts of periodic inspection.

4.6.2.1 Group C inspection. Group C inspection shall consist of the tests
specified in table VI, in tn e order shown. Test data obtained therefroa on the
pertodiclty speciffed in 4.6.2 .1.1 shall be reviewed as part of the complete
reevaluation of qualification. Subgroup 1 of group C inspection shall be made an
sample units selected from inspection lots which have passed group A Inspect ion.,
Subgroup 2 inspection shall b-e made on sample units from lots which have been
subjected to and have passed group A inspection.

4 .6..2.1.1 Samplfng plan. For subgroup 1 of table VI, 36 sample units shall be
taken from production every 2 ❑onths (for CHRO1 styles, 18 sample units shall be
taken from production every 6 ❑onths and shall consist of CHROIA, CHROID, CHROIG,
Cfl RO!K, and CHROIN styles only) and subjected to the tests specified for
subgroups 1A, lB, and IC. In the order shown. The maximum and ❑inimum case sizes
manufactured during that ❑onth shall be represented in the sample fn at least the
:::; :x fiate ratio of production. Allowable failures shall be as specified in

For subgroup 2, a ❑inimum of 10 sample units per inspection lot every
2 month s”shall be subjected to the tests specified in table VI, in the order
shown. For subgroup 3, a ●inimum of 5 sample units for each CftRO1 style shall be
subjected to the tests specified, in the order shown.

4.6.2 .1.2 Noncompliance. If .3 sample unit fails to pass group C inspection,
the contractor shal I 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 ●ssential lY the same conditions, with ●ssentially the
same ❑aterials, processes, ●nd so forth, and which are considered subject to the

,s.ame failure. Acceptance of the product shall be discontinued until corrective
action, ●cceptable to the Government. has been taken. After the corrective
tction has been taken, group C inspection shall be repeated on ●dditional sampl C
units (all inspection, or the inspection which the original sample failed. at the
option of the Government). GrotIp A Inspections. as applicable, ■ay be
reinstituted; however, ffnal ●cceptance shall be withheld until the group C
reinspection has shown that corrective ●ction was Successful . In the ●vent of
failure after reinspection, information concerning the faUure ●nd corrective
actfon taken shall be furnished to the cognizant inspection activity and the
qualifying activity.
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4 .6.2.1.3 Dfsposftion of sample units. Sample units which have bee. subjeCted
to group C inspection shall not be dell vered o’n the contract or Order.

4 .6.3 l“spection of packagin . Sample packages and packs shall be selected
and inspected In accordance wlr MI L- C.39028 to ver<fy conformance with the
requirements in section 5 of this specification.

4,1 kceth.ads of examination and test.

4.7.1 Visual and mechanical examination. Capacf tors shal 1 be examined to
verffy that the materials. design, construction, physical dimensions. mark$n9.
and workmanship are in accordance wf;,h the applicable requirements (see 3.1. 3.4,
3.S, 3.28, and 3.29).

4.7.2 8urn. in (see 3.6) (see 3.1). Capacitors shall be tested under
accelerated voltage conditions as specified in 4.7.22, with the followin9
except fon$:

?.. AC burn. fn, 140 percent of rated rms voltage 400 Hz shall be applied on
voltages of < 300 volts; 120 percent of rated rms voltage at 400 Hz
shall be appTied on voltages ~ 350 volts for 16 hours minimum.

b. OC burn-in, CHROIA, CHRO1O, CffRO~G, CHROIK, and CHROlf4 styles shall be
exposed to a temperature of +125 C with 140 percent of dc rated voltage
for 16 hours, minimum.

4.7.3 Radiographic inspection (X-ray) (see 3.1 and 3.7). Capacitors shall .be
tested In accordance with ❑ethod 209 of HIL-s-fo-202. Th e following details shall
.3Pflly:

a.

‘b.

c.

d.

. .

Radiographic .qualfty: Sufficient definition to determine that specimens
are free from defects specified in 3.7.

Image- qualfty indfcator: A sample part of the same type as the part
being radiographer that contains either an actual or simulated defect
whtch is at least 10 percent smaller than the smallest defect tO be
detected.

Positions of specfaen: Two views perpendicular to the. terminal axis.
;{~~ ff rst view, specimen shal 1 be rotated 90 degrees for the second

Evaluation of Images:

(1) Special kind of viewing equf Pment: Ma9nffYfn9 91t$s.

(2} Magmificstlon: 10X.

(3) Oefects to be sought in spectmen: As specffled In 3.7.

4.7.4 Ther=e”l shock (see 3.8). Capacitors shall be tested in accordance with
method 107 of me fol lowing details and ●xcefttfon shall ●pply:
Test Condftfon le~ter-8 (;xcept that step 3 shall be the applfctble ❑aximum rated
temperature (see 3.1)).
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TABLE VI. Group C inspection

I I I

I Test l Requirement I
I paiagraph I

1
i Subgroup I (every 2 months) i
I (FR levels H, P, R, and S) ]
I

Subgroup 1A I
lVibrc. tlon ------- --l
isalt Spray (corrosion) - - -
Ilnmersion ---------
I

~Shock -Pulse) --
lResf stance to soldering
l heat ------------
~MOisture resistance - - - -

i
lTermtn%%%%# ---- -
ILOW temperature and
I capacitance change with
I temperature - - - - - - -
lResistance to solvents - - -
I
I Subgroup 2 [every 2 ❑onths)
I (FR Ieve IS H, p, R, ~“d S
1 not a
f style:;

1 icabie to Clf ROl

I Insulation resistance (at
i. applicable ❑aximum rated
I temperature) - - - - - “- -
lBarometrlc pressure
I (reduced) - - - - - - .- -
lLife (extended) - - - - - -

~ Subgroup 3 (every month)

I (All%%#for CHRO1

lCapacitance change with
I#perature . - - . - - .

----- ----- -.
.1

i
I (C”&%%%, fMRLUG,
I CHROli, ●nd CHROIN)
IAC life (240 hours)- - - - -
10isslpatt On factor - - - - -
Ilnsulatton reslstanca - - -

3.19

3.20
3.21

3.22

3.23
3.25

3.11

3.14
3.26

3.23
3.26

3.26
3.13
3.11

1

Hethod I
)aragraph I

1.7.11
1.7.12
1.7.13

1.7.15

!.7.16
1.7.17

1.7.18

$.7.19
6.7.21

6.7.1

~
Number of

samnle units l Allowable. . . .
for inspection I failures

I

)
I

,.

12 Al

10 Lf

I

10 per lot
I

i)❑ini mum
4.7.10 I
$.7.22.3.11

I
I
I
I

I

)

i
4.7.19 I 5 per style ~
4.7.22.3.11 ‘ ■inimum

I I
)

I I
I . 1.

I

)

1.7.22.4 i I
1.7.9 I ~1 1
1.7.7 I I

I)

i

1~)

I

I
I

1/ six samples for styles CHROIA. CHRO1O. CHiO16, CHROIK. and CHROIN. ”
~/ See MI L-STO-690 for number of failores permitted.
~/ The number is at the option of the ❑anuftcturer: the total capacitance of

~~IeSjm ~e unfts to be tested shall equal 40 PF, unless otherwise specified
.! .

~/ For reference only; data will be submitted to qualifying activity.
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4 .1.5 Seal (see 3.9).
112 of HIL. s.lu-zuz. fie

a. Test condftion

HIL-C-39022E

Capacitors shall be tested in accordance with method
following details shall apply:

letters: As specffied (see 3.1).

b. Measurements after test: Not applicable.

4,7.5.1 Alternate test for liquid -f filed capacitors. Capacitors shall be
placed with the termlnai s facing sideways (not uPwavdJ on a clean sheet of
absorbent paper and exposed to a case temperature wfthfn +3” C, -O-C of the
applicable ❑aximum rated temperature (see 3.1] for a ❑inimum of 1 hour.

After the test, paper and ca acftors ‘khan be visually examined for evidence of
!leakage of Impregnant or ffl ing compound. or bubbles from the seal .

4.7.6 Dielectric withstanding voltage (See 3.10]. Capacitors shall be tested
f n accordance with method 301 of fel L-sTD-202. The f0110win9 details and
exception shall apply:

a.

b.

c.

d.

e.

f.

ffagnitude of test voltage: As specified [See 3.1).

Mature of potentfal : 0[ (except style CHR49 whfch shall be at).

Ouratfon of application of test voltage: At least 98 Percent Of
appl fed potential for I minute. For 100 percent inspection specfffed
in table IV. capacitors shall be subjected, at the optfon of the
manufacturer. to the application of the percent of rated voltage and
for a gfven. tfme as specffied (see 3.1).

Points of application of test voltage: As specfffed (see 3.1).

Power supply voltage regulatl On: 2 percent or better.

Current resfstor: S.ufffcient to limit chargfng current to 1.0 ampere,
maxfmuta.

4.7.7 Insulitfon resistance (see 3.111. Capacitors shal 1 be tested in
accordance with method 302 of ftIL-SID-~. The following details shall apply:

.. .

a. iest potentfal: A potentfal eqUal to rated voltage or 500 V dc,
whichever is less (see 3.11.

b. Points of ■easurement:

(1) Terminal to terminal : Insulation resistance shall be ❑easured
between terminals at-the ●pplicable =Jxfmum rated temperature (see
3.1). ●nd at 25-C ●3 C (see 3.11.1).

(2) Terminals to ccse {when case fs nOt ● te~fn~l): Insulation
reflstapce shall be ■easured between each termfnal ●nd the case It
25 c ●3 c.

4.7.8 Capacitance (see 3.12). Capact tors shall be tested f n accordance wf th
●ethod 305 r MIL . . . ress otherwise specf ffed (see 3.1), the f011t$wfn9
details sha~l ●pply:

a. Test frequency: 1,000 ●1OO Hz.

b. Lf-it Of accuracy: i(lthfn ●0.05 percent.
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4 .7.9 Dissipation factor (see 3.13). Unless otherwise
the dissipation factor shall be measured at 1,000 *loo HZ
a nominal capacitance of 1 “F or less) or 100 *lo HZ (for
nami”al capacitance greater than 1 “F].

specified (see 3.1)
(for capacitors hav~ng
capacitors having a

4.7.10 Barometric pressure (reduced) (see 3.14). Capacitors shall be tested
in accordance with ❑ethod 105 of MI L-S TO-20Z. The followfng details shall apply:

a.’ Methods of ❑ousting:. 8Y normal mountfng means.

b. Test condftfon letter O (100,000 feet), unless otherwise specified (see
3.1).

h

c. Tests during subjection to reduced pressure: The specified potential
(see 3.1) shall be applied for at least 1 ❑inute between each termfnal
and the case when the terminal Is not connected to the case or between
the insulated terminal and the case when the case is a..termlnal.
However. at no time shall the potential exceed those lfmits specified
(by altftude and case dfameter) on figure 1. A suitable ❑ eans shall be
used to detect ❑omentary or permanent breakdown.

After the test, Capacitors shall be vfsually ex.cmin&l for evidence of damage.

4.7.11 vibration, high frequency (see 3.1 S). Capacitors shall be tested in
accordance with method 204 of MI L- STO-202. The following details and exception:,,
shall apply:

a.

b.

Mountfng of specimens: Capacitors shall ie rfgidly mounted by the body
to a vfbratfon-test apparatus. Capacitors with lead terminals shall be
secured 0.500 *0.125 fnch from the case.

Electrical load conditions: Ouring the test, a dc potential equal to
50 percent of the rated voltage (see 3.1) shall be appl fed between the
terminals of the capacitor.

L
G
~loor
. . I IN \h i 1 I i A.YXI OIA. CASE ANO UP i..

.17s L+4A. Ctic ‘

H!!l l.!,

501 I 1 h 1 I I I Al Ill-l’+J-l
200 300 400 500 600 700 800 900 8200

WLTAGE (VOLTS. OC 1

FIGORE 1. Braakd.nin voltage vs. altitude.
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c. lest conditi On letter D (2O g’s), unless otherwise specfficd (see 3.1).

0. Ouracion and direction of ❑otion: 4 hours in each of two mutually
perpendicular directions.(total of 8 hours], one parallel and the other
perpendicular to the cylindrical axis.

e. Measurements durfng vibration: Ouring the last cycle in each
direction. an electrical ❑easurement shall be made to determine
intermittent conta<ts of 0.5 ❑ S or greater duration; or open- or
permanent short-circuiting.

f. Measurements after vibration: Not applicable.

After the test, capacitors shall be visual ly. e.?amined for evidence of ❑echanical
damage or open- or short- circuiting. b

4.7.12 Salt spray (“corrosion) (see 3.16). Capacitors shall be tested in
accordance with ❑ethod 101 ot f41t-SID-ZOZ. The following details shall apply:

a. Applicable salt solution: 5 percent.

b. Test condition letter 8 (48 hours).

c. Measurements after exposure: Not applicable.

After the test, capacitors shall be visually examined for evidence of harmful
corrosion, unwrapping of, or ❑echanical damage to the insulating Sleeve$ (when
applicable), and obliteration of marking.

4.7.13 Immersion (see 3.17]. Capacitors shall be tested in accordance with
❑ethod 104 of f41L-STO-202. The following details and exception shall apply:

a.

b.

c.

.,.

Test condition letter C, with the following exceptions:

(1) Eoth hot and cold baths shall be a saturated sOlut.f On Of sOdium
chloride and water.

(2) For quality con frirmance inspection onl Y, two inmersion CYCle S ?nd
30-minute exposure shal 1 be required.

Inspections after ffnal cycle: Capacitors shall be .exarnined for
evidence of extensive corrosion. obliterittlon of ❑arkings, and
unwrapping of or ❑echanical damage to the insulating sleeves (when
applicable).

Measurements after fln.zl cycle: For capacitors with insulating
sleeves, dielectric withstanding voltage and insulation resistance
shall be measured as specified fn 4.1.6 and 4.7.7, respectively. The
■easurements shall be made between two wfre windings pltced ●round the
sleeve of the capacito~ 0.500 inch ●part; ●ach winding shall consist of
three close turns of 0.040 inch (18 AU6) bare copper Wire. In
ifddition. ●ll capacitors shall be subjected to the dielectric
withstanding voltage. insulation resistance. capacitance. and
dissip. stfon ftctor tests ● s specfffed i? 4.7$6 through 4.7.9. These
latter ■easurements shall be ●ade ●t 2S C *3 C and the insulating
sleeves shall be removed fre= Insulited units for these measurements. .

4.7.14 Solderabillty (lead temfnals) (see 3.18). Capacitors’shall be tested
in accordance tslth method ~ e following details shall apply:

a. Number of terminations of each capacitor to be tested: 2.

b. Oepth of immersion in flux and solder: Both terminals shall be
immersed to withfn 0.125 inch of the capacitor body or eyelet closure.

c. No physical damage after test.
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4.7.15 Shock (specified pulse) (see 3.19). Capacitors shall be tested in
accordance with Method 213 of HIL-STO- 202. The following details shall apply:

a.

b.

c.

d.

Special mounting means: Rigidly ❑ounted by the body.

Test condition letter 1.

Electrical loading during shock: Ouring the test, a potential of $0
percent of the rated voltage shall be applied between the terminals of
the capacitor.

Measurements during and after shock: Ouring the test, a cathode-ray
OSCfl lOSCope (or other com~rable mean’s) shall be used as an indicating
device in determining any electrical failures and intermittent contacts
of 0.S ❑ s or greater-duration, or open. or permanent short-circuiting.

After the test, capacitors shall be vjsually examined for evidence of breakdown,
arcing, fractures, and other visible ‘mechanical damage.

4.7.16 Resistance to solderfng heat (see 3.20). Capacitors shall be tested in
accordance with ❑ethod 210 of HIL-STO-ZOZ. T he following details shall apply:

a. Oepth of immersion in ❑olten solder: To a ❑inimum of 0.250 inch from
the Capacftor body.

b. Test condition letter G (260” C *5-C for 10 *1 seconds).

c. CO Ollng time prior to final measurement: 10 ●1 minutes.

d. Measurements after test: Insulation resistance, capacitance, and
dissipation factor shall be ❑easured as specified fn 4.7.7. 4.7.8, and
4.7.9, respectively.

4.7;17 Hoist”re resfsta”ce (see 3.21). Capacitors shall be exposed to five
c cles of the

i
th ●rmal shock ifi d in 4. 7.4 to condition the capacitors, and

s all then be tested fn acco%~~ce ~ith ❑ethod 106 of MIL-STO-202. The following
details and exceptions ,shall epplfi

a. Mounting: Hounted by normal mounting ❑eans. Capacitor s’which are
normally supported by their wire leads shall be ❑ounted to rigfdly
supported termfnals so spaced that the length of each lead from the
capacitor body shall be approximately 0.62S inch. Tubular Capacitors
greater than 0.562 -fnch nominal diameter and 1.562 inches fn length
shall hawe a supplementary mounting ❑eans, and the leads shall be
supported at the ends during vfbration.

b. Subcycle: A total of ffve subcycles shall be perfomed. The vibration
required fn step 7 shall be fn ●ny dfrection.

c. Loadfng ( olarizatton) : Ourfn ste s 1 to 6 in.cluslve. i dc otential
of 100 vo~ts or rated voltage tsee ~.il. whfchever is less. siall be
applied ●cross the temlnals of 50 percent of the capacitors. NO
potentfal shall be appl.led to the remalnlng 50 percent of the
capacitors.

d. Ffnal ●easureaent~: Af$er th$ final cycle. capacitors shall be
conditioned at 25. C +lO. C, -5 C at a relative humfdity of less than 80
percent. and a barometric pressure between 28 and 32 Inches of
mercury. After a ■axi MUM of 24 hours, capacitors shall be exemined for
evidence of extensive corrosion, obliteration of ❑arking, and
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unwrapping of or mechanical damage to the insulating slee, es (when
applicable). Insulation resistance (see 4.7.7) ana dielectric
withsta”di”g voltage (see 4.7.6) shall be measured between two wire
Windings, 0.500-inch apart, each winding consisting of three close
turns of 0.040 inch (18 AkfG) bare copper wire, placed around the sleeve
of capacitors having insulating Sleeve S. In addition, all capacitors
shall be subjected to the dielectric withstanding voltage, insulation
resistance, capacitance, and dissipation factor tests as specified in
4. 7.7 through 4.7.9. The insulating sleeves shall be removed for the
latter ❑easurements.

test, capacitors shall be vfsually inspected for evidence “of extensive
,. and unwrapping of. or ❑e~:anical damage to the Insulating sleeves.

4.7.18 Terminal strength (see 3.22). Capacitors shall be tested in accordance
with ❑ethoa 111 or HIL-SIU-ZUZ. Ine following details and exceptions shall apply:

a.

b.

4.7.19

.-
Test condition letters A (pull test) and O (twist test).

Test condition P.:

(1) Method of holding: Capacitors shall be clamped by one terminal
and Pull test load applied to the other terminal.

(2) Applied force: 5 pounds.

Low temperature and capacitance change with temperature (see 3.23).

4 .7.19.1 .Low temperature. Capacitors shall be placed in a chamber ❑aintained
at -55° C +0 and a POtentfal eqIIal to the dc rated voltage shall be
aPpl ied at this-temperature for 48 *4 hours. The voltage shall be applfed to
each capacitor through its individual current-limiting resistor of such value to
limit the charging current to 50 milliamperes. The air within the conditioning
chamber shall be circulated.

4.7. 19.2 Capacitance change with temperature. At the conclusion of the test
specfffed in 4 7 19 1 1 tance measurements shall be ❑ade as specified In
4.7.8, except ~h~t ~e~s~r~~nts shall be. made at -55” C.*O” C, -3-C, 25 C *3-C, the

applicable Qaxfmum rated temperature (see 3.1). and 25 C *3 c. The -55° C
measurements shall be made before the capacitors are removed from the
Condltionlng chamber. The ❑easurement at each temperature shitl 1 be recorded when
two successive readings taken at 5 ❑inute intervals Indicate no change in
capacitance.

After the test. capacitors shall be visually examined for evidence of breakdown,
arcing, open- and short-circuiting. and other visible ❑echanical dam89@.

4.7.20 Fungus (see 3.24). Capacitors shall be tested in ●ccordance sflth
method 508 . procedure 1, of H1L-STD-81O.

4.7.21 Resistance to solvents (see 3.251. Capccftors shall be testtd In
accordance with. ■ethod or MIL-blu-4oL. The following’ details shall apply:

a. Portion of specimen to be brushed: That portion on which marking is
present.

b. Number of specfmens to be tested: AS speciffed, see tables 111 and VI.

c. Permissible extent of damage: As specified in 3.25.

Following each immersion. capacitors shall be brushed with a common hard-bristle
toothbrush for 10 strokes. Orushing force shall be one pound.
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4.7.22 Life (see 3.26).

4 .7.22.1 For qualification inspection. Capacitors ”shall be tested in
accordance w~th th d 1o11 t HCT TO 2-U2 . The followlng detafls and exceptions
shall apply unle~~ o;herwis~ spec~ffe~. see 3.1:

a. Distance of temperature measurements from specimens: Temperature to be
●easured on the body of the capacftor.

b. Te}t te~perdture and tolerance: Applicable ❑axfmum rated temperature,
‘~ C -O C. (see 3.11. (Radfatfon shall not be used as a means of
heating the chamber. )

c. Operating condftfons:
testfng, as follows:

(1) Twenty each shall
speciffed percent

(2) Thfrty each shall

The voltage shall be applled to ●ach capacftor through fts fndfvfdual
Current.lfmftfng resfstor as determined from the formula:

~ = 0.025

7

,,

Conditions shall be dfvlded Into two groups for

be subjected to an accelerated conditfon of the
of rated voltage (see 3.11.

be subjected to 100 percent of rated voltage.

Uhere:

C . The nom$nal capacitance fn farads.

R . Resistance in ohms. Note: The actual current- lfmftfng resistor

employed shall have a resistance value wfthin *lo percent of the

calculated’ value (R);” however, R need not exceed 2 ❑egohms.

d. Test condftion letter F (2,000 +72. -O hours).

e. Measurements:

{1) Ourfng lffe test: The dfssfpatfon factor of each sample shall be
■easured as specfffed fn 4.7.9 ●t the ●ppl icable ■axfmum rated
temperature (see 3.1) after 24 hours, but not ❑ ore than 48 hours
from the start of the lffe test, and also a; any tfme durfng the
last 48 hours of the lffe test. (Ouring these measurements, the
dc voltage shal 1 be removed from the capacftor termfnals. )

(2) After 2,000 hours of lffe test: Capacitors shall be returned to
the Inspection conditions specfffed fn 4.3, ●nd insulation
resistance, capaclt.snce. ●nd dfssf ●tfon factor shall be ●easured
●s specfffed fn 4.7.7. 4.7..9, ●nd !.7.9, respectively. Capacitors
Shall then be vfsually ex.smfned for evidence of corrosion. leakage
of l-pregnant or fflllng compound. ●echanical damage. and
Iegfbflfty of ●ark fng.

Upon completion of the” 2,ooO hour test and related inspections. the capaCftOr”S
whfch were tested under rated voltage condttfons shall be teSted for an
additional 8,000 hours (see 4.7.22.2.21.
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4 .7.22.2 For extended life (FR levels H. P, R, and S).

4 .7.22.2.1 At accelerated conditions. Capacitors shall be tested under
accelerated conditions as specified in 4.7.22. i, except that time duration of
test shall be 2.000 ●72, .0 hours. Measurements shall be accomplished after 240
,4a, -O; 1.000 +48. -O; and 2,000 ’72, -O hours.

4 .7.22.2.2 At rated conditions (See 3.1). Capacitors shall be tested under
rated voltage cond itions as specifi 4.7.22.1, except that time duration of
test shall be 10,000 ●96. -0 hours ~nd ~he speciffed measurements shall be
~$:ompl {shed after 240 +48, -0; 1,000 .48, -O; 2,000 +72, -O; and every 2,000

, -O hours thereafter.
\

4.7.23 Flash point of impregnant {see 3.27). The flash point of impregnant
shall be ❑easured as specltled 1 5TH Yi except that fire pofnt and precision
do not apply. The word “impregn~nt- s~all ‘be substituted for the word “oil-
through the test ❑ethod. .. . .

5. PACKAGING

5.1 Packag$ng requirements. The requirements for packaging shall be fn
accordance wfth MI L-C-39028.

6. NOTES

(This section contains information of a general or explanatory nature that ❑ay’”
be helpful, but is not mandatory. )

6.1 Solder dip (retfnnlng). If ret fnning (hot solder dip) of the leads Is
required, see J .5.1.1.1.

1

6.2 ACquisfti Ofl requirements. Acquisft$on documents ❑ust specify the
following:

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

b. Issue of 0001SS to be cited fn the solicitation, and if required, the
specific issue of individual documents referenced (see 2.1).

. . .
c. Title, number, and “date of the applicable specification sheet, and the

I complete part number (See 3.1).

d. Requfred Ieveis of preservation and packagfng and pack fng, and special
❑arking (see section 51.

6.3 guallffcatlon. kfith respect to products requiring quallficatlon, awards
will be ❑ade for roducts which are ●t the time set for o’penln of bfds,

I ! !quslifled for Inc uslon In the ●pplicable qualified products 1 St whether or not
such products have ●ctually been so listed by that date. The sttentfon of the
contractors is called to this requirement. and ❑anufacturers are urged to ●rran9e

i ““
to have the products that thay propose to offer’ to the Federal Government. tested
for auf?lffcatfon. fn order that they my be elfgfble to be ●warded contracts or
purchase orders for the products cov_ered- by thf s-specfffcatfon. The ●ctfvfty
responsible for the qualffied products Ifst fs the Space ●nd fla Val U*rfare.
Systems Command; however. information pertaining to qualfffcatfon of products ❑ay
be obtafned from the Oefense Electronics Supply Center (OESC-EQP). 1507
lSfl Min9t0n Pfke. Oayton. Ohfo 45444-5287. agent for administration of the
Quitlfffed Products Lfst. ApPlfcatfon for qualification tests shall be made in
accordance wfth “Provfsfons 6overnfng Qualification” (see 6.3.1).

6.3.1 COpfe S of SO-6, “Provisions Governing Quallffcatfonm ❑ay be Obtained
upon appll Catf On to the” Standardization Oocuments Order Oesk, Bufldfng 40,’ 700
Robbins Avenue, Philadelphia, PA 19111-5094.
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I

6.4 Oefinitio. s.

6. 4.1 H.amentary brea
series of rapfd Iy-succe(
in insulation reslstanct
by restoration of the r,

down. Momentary breakdown is defined as a single Or a
fi capacitor discharges evidenced by abrupt decreases

of values below the limit specified in 3.10 and followed
s{ stance to a value above thfs limit.

6.4.2 Liquid- ffl led capacitors. A lfqufd-fil led capacitor 1s a capacitor in
which a l~quld Impregnant occupies substantially all of the case volume not
requf red by the capacitor ●lement and Its Connections. Space may be allowed for
expansion of the l$qufd under temperature variation.

6.5 Selection and app lfcatfon information. Equtpment designers should refer
to 141L-sTo.198 for a selection of standard capacitor types and values fOr new
equ$pment design. The capacitors covered by thfs specification are prfmarily
intended for use in power supply filter circuits. by.-pass applications. and other
aPPlf Cations where the alternating current (at) component of voltage is small
with respect to the applied dc voltage and where occasional periods Of
low-insulation resistance and ❑omentary breakdowns (see 6.4.1) can be tolerated.
However, CHRO1 styles ❑ay be used for applications requiring a tight capacitance
tolerance, ●xcel lent capacitance stability. very high in~ul ati On resistance. and
low loss factors where the ac component of voltage is large with respect to the
aPpl ied dc voltage and where momentary breakdowns (see 6.4.1) cannot be tolerated.

6.6 Dielectric ❑aterial. Dielectric ❑aterials normally used in the’
construction or he capac~tors described herein are of the ❑aterial speciffed
(seg 3.1), however is not restricted thereto.

6.7 Failure rate L. Failure rate L has been canceled from this specification.

6.8 Subject term (key word) listinq.

Capacitance

6.9 PIN examples.

?’~~

“) I_ Nonsignificant dash number
;

I Slash sheet number
I
I 14ilitary specification number

I

I

I

I

1. I I
I I /
I

Single letter designating
I 1 FR levels {M, P, R. end S)

I I I
1- Nonsignific.snt dash number

; ~
Single letter designating levels

I of testing

I Slash sheet number

Military specification number
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I

)439022/
--r+

I
!

I I
I

i i
I

I I
I

i i
I

I
I

I I

! i

I I
l—

+?+:

I I I Single letter designating FR
; I I levels (H. P, R. and S)

I
I
I

Single letter designating
./ tolerance

I
I

I I capacitance express in (PF),
the first two digits represent

I ~, Significant fjgures and the
last dfgit specfffes the

I number of zeros to follow

I Single’ letter designating
circuit and voltage code

Slash sheet number

I
I

Hflitary specification number

M390221
~-

i-
1
I

i

-+%+:
I

I 1 Single letter
/ i levels (M, P,

I i
single letter

/. / tolerance

designating
R, and S)

designating

FR

I I
1 1“

I capacitance ●xpress in (PF) t
I the first two digits represent

significant figures and the
I last dfgit spe.cffies the
1 number of zeros to follow

i
Single letter designating
voltage code

Slash sheet number

Milttary specification

6.10 Changes” from previous issue. Nargfnal notations ●“re not used in
rev fsfon to fdenttf y changes wi tn respect to the prevfous Issue due to the
extensiveness of the changes.

number

this
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APPENDIX

PROCEDURE FOR QuALIFICATION INSPECTION

10. SCOPE

10.1 *. This appendix details the procedure for submission of samples,
with related data. for aualfficatfon inspection of capacitors covered by this
specification. Tie pro~eduie for extending quallficiition of the required sample
to other capacitors covered by thfs specification is also outlined herein. This
appendix is ● mandatory part of the specification. The information contained
herein is intended for compliance.

20. APPLICABLE ‘DOCUMENTS

This seCtf On is not applicable to this appendix.

’30. SUBI4ISS1ON

ta::;’,,%” Qu~liflcatio” ...
N“ level (see 3.1) shall be in accordance with

30. 1.1 Single type submission. A sample consisting of 76 sample units of each
style, circuft. dielectric ❑aterial, rated voltage, capacitance value, and
capacitance tolerance for which qualification is sought shall be submitted.

30.1.2 Voltage group submission. For styles CHR09. CHR12, CNR19, CHR49, and
CHR59, a sample consisting ot sample units of the highest capacitance value fn
the smallest case size and 38 sample units of the highest capacitance value in
the ltrgest case size, within a single voltage rating for which qualification is
sought, shall be submitted. The style, circuit, dielectric ❑aterial, capacitance
tolerance. and FR level of the sample units shall be the same. Separate
submission shall be ❑ade for each voltage group in each style (exCept CHR09 and
CHR12) for wh”ich qualification {S sought (see table Vll). Styles C!4R09 and CHR12
with voltage ?ating S of 200, 400 and 600 vol ts ❑ay be combined for submission as
indicated In table VII. For environmental tests only, CHROIA will qualify CHROIB
and CHROIC; CHRO1O will qualify CHROIE and CHROIF; CHROIG will qualify CHROIH and
CHROIJ; CNROIK will qualify CHROIL and CHR0114; and CHROIN will qualify CHROIP and
CNROIR.

30.1.3 Complete quiiliflcation group submission. The types and number of
Sam les wbfch shall

f
be submitted 1 if fcation approval are those shown in

tab e VII and shall be grouped In ~~c%:ance with that table.

30.1.4 Im re nant. Two-hundred cubfc centimeters of ●ach impr’egnant used In
the speci.+lch ●pproval IS sought shall be sub.ltted. On subsequent
submissions, ●n impregnant whfch has successfully Withstood the flash point of
impregnant test (see 4.7.23) need not be submftted.

30.2 Test data. When specifically requested. each submission shall be
accompan~ed by test data covering the nondestructive tests listed In table 111
which have been performed on the specimens. The performance of the destructive
tests by the ❑anufacturer on a duplicate set of speclmems is encouraged. althOugh
not required. All test data shall be Subpftted in dupllcate.
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1 30.3 Oes. crfption of items. The manufacturer shall submit a detailed statement
of the materials and constructional features of the capacitors befng Subm$tted
for test, fncludfng information on whether they are ltqufd. filled or

1“
Ilquid-impregnated; the type “and quantfty of the impregnant; the type, thickness.
and number of layers of the capacitor tfssue: mater tal, thfckness. and appl fed
ffnfsh of the case; and details of the terminal assembles.

40. EXTENT OF QUALi FICATION

40. ] Stngle type fubmfssfon. Quai’fffcatfon of a capacitance type will be
restricted to th d iel CCtri C ❑aterial , dc rated voltage, and capacitance value
submftted. Capa.!f tance-tolerance qualification will be restricted to the

““”” capacitance tolerances equal to and wfder than the tolerance submftted. Cfrcuit
1 qualification wfll be the basis for qualification for cfrcuft 3. fxtent of FR
le’sel qualification shall be as specfffed fn 40.4.

40.2 Voltage group submission. Quallffcatfon of the capacitance types
submitted wfll be a bdsfs for qualfffce. tion for all ca acftance values and case
sizes fn the voltage group. \capacitance-tolerance qua fffcatfon wfll be
restricted to the capacitance tolerances equal to and wider than the tolerance
Submftted. Circuit 1 qual{flcatfon will be the basis for qualification for
circuft 3. Extent of FR level qualfffcatfon shall be as specffied in 40.4.

TA8LE VII. Samples for complete qualification submissions.

1 I I 1 I
I Style I fJualfffcatf On f Types to be I Quantfty for complete I

group I submitted I qualification groups I
I I I

1 I r
1 CHR09 I 50 v j ;;;~;;j:;:;::: 1 “38
I CHR12 I 1 38

I I /
1 I
I CHR09 200 v fs39022/ol-1401
I CHR12 : /. H39022/08-1161 ~ . .. :: /

! I 400 v ~ h139022/ol-1445 I
ff39022/08.1189 :: :

; i !“ I
;

i 600 V / H39022101-1473 ! 38 i
i H39022/08.1225 38

! ! ./ /

I CffR19 I 200 v I fs39022/02’-llll I
I 1, f439022/02-1163 I :: i

I /. 400 v ‘; f439022/02-l167 i 38 I

I 1 1439022/02-1211 I 38 I

I i I
1 r
I CHR29 I 200 v I H39022/04-lool I

!
f439022104-1038 ::

i
l.”

~
I 400 v I439022IO4-1039 : 76 /

I I
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APPEND I X

TABLE VII. Samples for complete qualfftcation submfsstons - Continued.

I I I
Style I Qualification I Types to be 1 Quantity for complete

group submitted I qualification groups
I I 1
I I

CHR49 ~AC rf~gdvvol Cage/ I

I
t439022/07-lo31 38

1;: ; : M39d22/07-1042
M39022IO7-1043 i %

200 v I F139022/07-1052 38
i 400 v 1439022/07-1171 1 38

400 v i H39022/07-1177 38
I I I
I I

CHROIA I 30 v I H3902219-A349H 1. 76
CHROIE I 30 v H39022/9-B349H 76
CHROIC I 30 v : 1139022 /9. C349H
CHROIO

76
50 v I 1439022 /9-0331H /

CHROIE / 50 v I M39022/9-E331u ;:
CHROIF I 50 v M39022/9-F331W I
CHROIG I 100 v I
CHROIH

M39022/9-G295H ;;
100 v I 14390 Z2/9-H295H

CHROIJ I 100 v r 1439022 /9-J295H i ;:
CHROIK I 200 v I H39022/9-K283H 76
CHROIL I 200 v 1439022 /9-L28314 / 76
CHROIH I 200 v H39022/9-1428314 76
CHROIN I 400 v ! H3902219-N127M i 76
CHROIP 400. v I t439022/9-P127M I 76
CHROIR / 400 v ~. 1439022 /9- R127N I 76

I I I
CHR1O I 50 v 1439022 /10A473FH I

I
i

H39022/10A226FM ::
I i ~~~

1 100 v I H39022/10t103FH
I

38
1439022 /10c226Fll

I
;“38

I
200 v !139022/10E103FM / 38

M39022/10E106FH
/

38
/ :.’

300 v I 1439022 /10 L103FH
/

38
H39022/10L395FM / 38

I 400 v ~ M39022I1oG1O3FM i 38
I . . 1439022 /10627SFH 38
I I i

600 V 1439022/10J 103FH I
/

38
i H39022/10J105FM 38

I I I
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APPENDIX

TABLE VII. Samples for complete qualification submissions . Continued.

1 1 I I
I Style I Qualification I Types to be I Quantfty for complete /
I I group submitted I qualification groups I

I I
1 1
j CHR20 I

r
30 I 1439022 /11 A333FH I 38

M39022/ll A105FH 38
i i

I
I I
I CHR21 50 143~022/11 B103FM /
I : / )s39022/ll B684F14 i ::

~ CHR22 1
i

100 . . ; M39022/llC562Ff4 /
1

38
M39022/llc224FH 38 I

I I
I CliR23

/
150 I H39022I11o332FM 38

; M39022/l10104Ff4 / 38 ;
/ I I
I CHR24 I 200 fS39022/ll E222FM I 38 I

H39022/ll E683FH 38
: i i I
I CHR2S I

i
300 H39022/ll F102FM 38 I

I 1439022 /11 F393Fkl / 38
I I I

40.3 Complete qualification group submission. Qualfffcati On o.f the COmPletC
qualificatl on group Submlsslon WI I i be the basis for qualification for all types,
styles, circuits, dielectric materials, rated voltages, capacitance values, and
~;p~;!:~nce tolerances. Extent of FR level qualification shall be as specfffed

40.4 .FR level qualification. The extent of qualification between FR levels
shall be as spe C1fied in tabl e V]]].

TABLE VIII. .Extent of FR level qualification ... .

1 I r
fJuallffcati On for Iwill qualify I

‘1 FR level ~FR level(s) I

1 t r
I s ;:, ;. fi. fll
I R
I P \ ~: M“ I
I M I

50. QUALIFICATION APPROVAL FOR LOUER FR LEVELS

50.1 FR qualfftcatfon. Extension of qualification to lower FR levels shall be
In accor~nce . . of this specfffcatfon.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

lt4STR!JCl10NS

1. The preparing activilymu\f complele blocks 1, 2. 3, and B In block 1, both the documenl number and revision
Ietler \hould be given.

2. The subrmi~er Of this form must complete blocks 4. S. 6. and 7.

3. The preparing activity must provide a reply within 30 days from receipt of the form.

NOTE: This form may not be used to request copies of documents, nor to request waiver$, or clarification of
requirements on current contracts. Comments wbmiued on this form do not constitute or imply authorization to
waive any portion of the referenced document or to amend contractual requirements.

“RECOMMEND:x:ck~tik{;; ‘~~-::9;2:’fR
2. DOCUMENT DATf IWMMDD)

,.,. .... ,,.. .:, .,, .:,, ,. .,,. , , ,.+. ,,. . ,-, ,: ... ., .:;+ 910118
DOCUMLNT Tlllf sJIJJf+cITI)Rs , FIXED , METALLIZEVJ , P/1.PER.PLAsTIc FIu~ , OR fJLAsTIc FILM 01ELf7cTR1c ,

)IRECT ANO ALTERNATING CURRENT, (HERMETICALLY SEALED IN ~1 OR ~ CASFS )

{~Tf~~ ffj~~G~#f#f&p~@fl’f~~fd~ fi~d? Pofwsrd mwrile. if .o.ass.We.Acach ercra chreu ●s neetied.)

F~

REASON FOR KECOW.MINOATION
.

PRtPAAJNG A~
NAME b. TELSPHONE (fnchd+ mea Cafe)

“) c~?!’?f’!96-6003
(2) AuTOVON

AlTN: OESC-ECT Ed Back 986-6003

AOORESS (Incfde Z;P Cede)

Oefense Electronics Supply Center
IFYOU 00 NOT RECEIVf A RfPLY w3T141N 4S OAYS, CONTAfX

1507 Wilmington Pike
oefe~ QuaIii ●nd Sunddiza~ion Offiia

Oayton, OH 45444-5280
5203 Leecburg Pike. 3utie 1403. Fall] Church. VA Z204t.3C66
TelePhOO. (T03) 7S~13~ AU70VON 289-Z3_

c-. — . . . . ,.- . . -. ., . . . .
,“, ,,, ,, L.J, “~, By P.”ious - ●,. cQicJQre.
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