KQTE: The document identifier and henoding have been changed ' HIL-PRF-39022E
on this page to refiect that this is a perfarmance specification. i8_dsnuary 1991
There are no other changes to this document. The document identifier SUPERSEDING
on subsequent pages has not been changed, but will be changed the next MIL-C-39022D

time this docunent is revised. 12 June 1978
) PERFORMANCE SPECIFICATION

CAPACITORS, FIXED, METALLIZED, PAPER-PLASTIC FILM, OR PLASTIC
FILM DIELECTRIC, DIRELT AND ALVERMATING CURRENT, (HERMETICALLY SEALED IN
METAL OR CERAMIC CASES), ESTABLISHED RELYASBILITY, '
GEMNERAL SPECIFICATION FOR

#a
This specification fs approved for use by all Depart-
ments and Agenclies of the Depeartment of Defense.

1. SCOPE

1.1 Scope. This specification covérs the general requirements for esteblished reliability (ER), direct
and alternating current (dc and sc), metallized paper-plastic film, or plastic film dielectric, fixed
capacitors, hermetically scaled 1/ in metal casex. Capacitors covered by this specification have failure
rate (FR) levels established in sccordance with MIL-STD-690. The reliability for each (evel is ident{fied
by a symbol in accordance uith table 1. These FR tevels are established at o 90 percent confidence Llevel
and msintained at a 10 percent producer’s risk unless otherwise tpecified (zee 3.1) and are besed on Life

tects parformed at maximm rated voltage at maxisem rated temperature. Unless otherwize checified (cee

3.1), an acceteration factor of 5:1 hu been used to relate life test data obtalned at 140 p percent of rated
voltage at maximus rated temperature, to rated voltage at rated tesperature (see 6.5). A part per millfon’
(PPM) quality system is used for documenting and reporting the average outgoing quatity of capacitors
supplied to this specification. Statistica! process control (SPC) techniques are required in the
nanufacturing process to minimize varfatfon in production of capacitors supplied to the requirements of this

Prompupy v 3 JENSGFRY g
wl'lcﬂ‘lm

TABLE I. FR_level (established at a 90 percent confidence level).

Symboi fE_tevel
. Percent/1,000 hour
[ ] 1.0
[ 4 0.1
R 0.01
s 0,001

1.2 Clessification. Capacitors covered by this specification are classified by the style, as specified
(gee 3.1).

7_1/ For the purpose of this specification, a hermetically-sealed capacitor 1s one in which the capacitance
element is contalned within a sealed enclosure of cersalc, glass or metal, or conbinations thereof,
shere sealing 15 adcomplished by materisl fusfon, welding, brazing, or soldering.

Beneficlal commente (recommendations, sdditfons, deletions) and any pertinent
data which may be of use {in ioproving this document should be sddressed to:
Defense Electronics Supply Center, ATTN: ELDN, 1507 Wilsington Pike, Dzyton, OH
454445765, by using the self-addressed Standardintim Docunent Improvemen

Do | Fomam 1773244 .._.--.—. as tha af thin Ancimmant an ho latras

{_Liopusat jUU YUIRL_4cUy BpPpCaring oL e l:iI-l S1_Inis GOTUMENt OF oY (EiI&i.

AMSC N/A FSC 5910
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited,
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2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The follewing specificatiens,
standards, and handbooks form a part of this document to the extent specified
herefn. inless atherwise specified, the issues of these documents are those
1i{sted in the issue of the Department of Defense Index of Speciffications and
Standards (DODISS) and supplement thereto, cited in the solfcitation {see 6,2},

SPECIFICATIONS
FEDERAL : ' .
0Q-5-571 - Solder; Tin Alloy; Lead-Tin Alloy; and Lead Allay.
MILITARY
MIL-C-18312 - Capacitors, Fixed, Metaliized (Paper, Faper-Flastic,
or Plastic Fiim) ODfelectric, Direct Current
{Hermetically Sealed in Metal Cases), General
Specification For.
MIL-C-39028 - Capacitors, Packaging of,

{See supplement 1 for 1{ist of assocfated specification sheets.)

STANDARDS .
MILITARY
MIL-STD-202 - Test Methods for Electronic and Electrical Coamponent
Parts.
. MIL-STD-650 - Fajlure Rate Samplfing Plans and Procedures.
MIL-STD-790 - Relfability Assurance Program for Electronic Parts
Speciffcatians.
MIL-STD-810 - Environmental Test Methods and Engineering Guidelines.
MIL-STD-1276 - Leads for Electronic Component Parts,
MIL-STD-1285 - Marking of Electrical and Electronic Parts.

(Unless otherwise indicated, copies of federal and milftary sﬁectfications. .
tandards, and handbooks are avaflable from the Standardization Documents Order
eck, Byilding 4bh, 700 Robbfns Avenue, Philadelghfa, PA 19111.5094.)

$
n
Deck, 8yildin g 4b
2.2 Hon-Goveranment publications. The following documents form & part of this
document to the extent specified herein. Unless otherwise specifled, the 1ssues
af the documents which are DOD adopted are those 1isted in the fssue of the

. DODISS cited -fn the solicitation. Unless otherwise specified, the 1ssues of
documents not 19sted in the DODISS are the fssue of the documents cited In the

solicitation (see 6.2).
ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

EIA-554 - Assessment of OQutgoing Nonconforming Levels fn Parts Per
Billian {PPH).

EIA-557 - Statistical Process Control Systems.

(Application for copies should be addressed to the Electronic Industries
Associatfon, 2001 Eye Street, NW, Washingten, 0C 20006.)

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T19:11Z
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ICAN SOCIETY FOR TESTING AND MATERIALS {A3TH)

&R
ASTM-DI92 - Standard Test Method for FYash and Fire Points by
Cieveland QOpen Cup.

American Society for Testing

(Application for coples should be addressed to th
A 103.1

and Materfals, 1916 Race Street, Philadelphia, PA 1

(Non-Government standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents als
may be available in or through Y{braries or other informatfonal services.) :

i
2.3 order of precedence. In the €vent of a conflict between the text of this
docaaent’!ﬁ?‘tﬁ?EFEFEFEEEES cited herein {except for related associated detail
specifications, specification sheets, or MS standards), the text of this document

takes precedence. Nothing in this document, however, supersedes applficable laws
and regulations unless a speci{fic exemption has been gbtained.

3. REQUIREMENTS

3.1 Specffication sheets. The Tndfvidual item requirements shali be as
specified hereln and 1n accordance with the applficable specification sheets. |in
the event of any conflict between requirements of this specificatfon and the
specification sheets, the latter shall govern (see 4.7.1).

3.2 qualification. Capacitors furnished under this specification shall be
products which are qualified for listing on the applicable quaiified products
1ist at the time set for openi{ng of bids (see 4.4 and 6.3). In addition, the
wanufacturer shall obtaia certificotion from the qualffying activity that the

raldahdTiéy acennmanmna mam dmmmnn e ad A 1 1 Waun haoanm maet and ava hadna
TS I1GV I TN Wy @3JUMFEGHLE TLYUITFTCTRTHLS VI sd sl HETFLE VoLl MLL. ViU B g woiny

mafntained. Unless 2cquired from the manufacturer or his authorized distributor
1{sted or approved for listin? on the qualiffed products list, parts furnished
under this specification shall not be considered as having met the requirements

of this speciffcation,

=1 r LA s -
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3.3.1 fRelfability. Relfabfifty of capacitors furnished under this
specification shall be established and mafntained in accordance with the
procedures gnd requirements specified fa MIL-STD-790 and MIL-STD-690 with details
specified 1n 4.1,1, 4.4.4, and 4.5 herein.

3.3.2 Quality.

3.3.2.1 Statistical process control. The contractor shall {uplement and use
statistical process control techniques in the manufacturing process folr parts
- covered by tﬂis specification. The SPC progriam shall be developed and maintafaed
in accordance with all the requirements of EIA-557. The SPC program shall be,
documented and maintained as part of the overall relfasbflity assurance program as
specified 1n NMLL-STD-790. The implementation of statistical process contrcl
shz]]l be 12 months from the date of this specificatfon. Processes for
application of SPC techniques should fnclude but are not limited to:

4. Pre-assembly.
b. Assembly.
c. Encapsulatian,

d. Packaging.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T19:11Z
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3.3.2.2 Quality levels. The quality of lots that have been subject to and
passed the Subgroup | 100 percent screeniang faspection of the group A finspection
shall be established and maintained {n accordance with 4.4.4_.2 and EIA-554.
Individual PPM defect level ({.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

PAPTY e - - - - ha 2awmme:e A 4 mmsmas Y. -~ ~ Y. -~ -
subgroup Z tests of the group A {inspections. The defect level for PPM-2 shall be

less than 100 PPM. The jimplementation of PPM verification shall be 12 months
from the date of this specification.

3.3.2.2.1 Honcomplfance. The contractor shall notify the qualifying activivy
when the 100 evel 15 reached or exceeded for PPM-2. The contracter shall
provide sufficient information to tHf qualifying activity documenting the causes
of the problem and what corrective action ts befng taken. Failure to correct
this problem shall be the basis for removal of the affected product from the QPL.

3,4 Materials. The materials shall be as specified herein, However, when a
definite materia) is not specified, a material shall be used which will enable
the capacitors to meet the performance requirements of this specification.
Acceptance or approval of any constituent material 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 filtling compounds. The Tmpregnant and
fnsulating and F117ing compounds, Jncluding vg?nisg'ana similar mzterfals, shall
be chemically fnactive with respect to the capacitor element and the case., The
impregnant and compounds, efther 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 1iquid-filled capacitors, the same materjal shal) be used for
impregnating as is used for filling (6.4.2).

3.4.2 Metals. Metals shall be of a corrosion-resistant type or shall be
plated or treated to resist corrosion. S{lver plating shell not be used fn any
extern2) portions of these capacitors,

3.4.2.1 bDissimilar metals., Where dissimilar metals are used in intimate

contact with each other, provision shall be made to provide protection against
electrolysfs and corrosion, The use of dissimilar metals in contact, which ma
tend toward active electrolytic corrosion {particutarly brass, copper, or stee
used fn contact with alumfnum or alumifaum alloy), shall not be acceptable,
However, metal plating or metal spraying of dissimflar metals to base metals to
provide sfaflar or suitable abutting surfaces will be parmitted (for example, the
spraying of copper on alusfnum for soldering operatfoas will be pernittedg. The
use of dissimilar metals separated by fnsylating material will also be permitted.

3.4.2.2 Solder. Solder for electrical connectfons shall be fn accordaace with
QQ-S-571. .

3.5 Design and construction. Capacitors shall be of the design, constrectien,
and phy?TET*‘ETiEﬁ!Ttﬁ!‘tﬁEETT1ed (see 4.7.1),

3.5.1 Terminals,

3.5.1.1 Lead terminals. Lead terminals shall be C, N, or ¥ in accordance with
HIL-$TD-2275. Tvnat Tinish {5 the option of the manufacturer,

3.5.1.1.1 Solder dip (retinning) leads. Only the menufacturer {or his
authorized category B or U aisfriguforl may solder dip/retin the leads of product
supplied to this specificatfon provided the solder dip process has been approved
by the qualf$fying activity.

F
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a. When the ariginal lead finish qualified was hot solder dip lead finish
52 of MIL-STD-1276 (Note: The 200 microinch maximum thickness is not
applicable), the manufacturer shall use the same solder dip process for
retinning as 1s used in the priginal manufacture of the product.

b.  When the lead originally qualified as not hot solder dip lead ffnish 52
of MIL-5TD-1276 as prescribed in a., approval for the process to be used
for solder dip shall be based on the following test procedure:.

(1} Thirty samples of any gapacitance value for each style and tead
finish are subjected td the manufacturing's soider dip process.
Following the solder dip process, the capacitors are subject to the
CAP, DF, and IR measurements. No defects are allowed., (Note: 1If
X-ray and hermetic seal testing are required in group A, these
tests would also be performed.)] MNo defects are allowed.

{2) Ten of the 30 samples are then subjected to the solderability
test. Ko defects are allowed.

(3) The remaining 20 samples are subjected to the resistance to solder
heat test followed by the seal test. HNo defects are allowed.
(Note: Solder dfp of gold plated leads is not allowed.)

5.5.1.1.3 Solder dip/retinning optiens. The manufacturer {or 2uthorized
category C disfr15u£nr§ may solder gip]fetin as follows:
a. As a corrective action 1f the lot fafls the group A solderabilfty test.

b. After the group A inspection has been completed, and following the
sglder dfp/retinnfng process, the CAP, DF, and IR measurements shall be
performed on 100 percent of the lot. The percent defective altowable

. {(PDA) for the electrical measurements shall be as for the subgroup 1
-tests. (Note: 1If X-ray and hermetic seal are required in the group A,
cnhérnun 1 tests, these tests shall be repeated.) Following these

tests, the nanufacturer shall submit the ot to the group A
solderability test as specified in 4.7.14.

31.5.2 Case. Each capacitor shall be enclosed in a her-etical1y-sealed metal
(nagnetic oF nonmagnetic as specified, see 3.1), case which will prevent leakage
of thc !Hp'eguullt ar '1l.1"g cn-pcdad' ‘:.Hd’ in .dd{f'ﬁn H{'I. prl\f.l‘f l;!!e
capacftor element from moisture and mechanical damage under all the test
conditfons specified herein. The use of exter{or cardboard sleeves for

ifnsulating purpose will not be permitted.

3.5.3 Capacitor elenent. The capncitor ele-ent shall consist of metallized
plastic film, or a coubination of metallfzed paper and plastic fils. The
capacitor dielectric may i1nclude uncoated dielectric tissues (plastic film or

paper).

3.5.3.1 Construction. All clplcitors shall have extended electrode
construction to mintuize fnductance.

3.6 Burn-in (see 3.I}. When tested as specified in 4.7.2, capacitors shall
withstand the extremes of high temperature without visible damage.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T19:11Z
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3.7 Radioqraphic inspection [X-ray) (see 3.1). When capacitors are tested as
specified in H.;.E. Y-ray examination shall disclose no evidence of improperly
made connections, misalinment of seals or eyelets, substandard soldering or
structural weakness, or attached solder particles or stivers,

3.8 Thermal shock. When tested as specified in 4.7.4, capacitors shall
withstand the extremes of high and low temperatures without visible damage.

3.9 Seal. When capacitors are tested as specified fn 4.7.5, there shall be no
regetitive bubbling, and for liquid-impregnated capacftors, there shall be no
evidence of leakage.

+ .
3.9.1 Ligquid- or salid-impre nateJ capacitors. When capacitors are tested as
specified in 8.7.5, there shall be no evidence of leakage of impregnant or
‘repetitive bubbling.

3.9.2 tfquid-filled capacftors; When c2pacitors are tested as specified in
4.7.5, there shall be no evidence of 1iquid lYeakage.

3.10 Dielectric withstanding voltage. When tested as specified 1n 4.7.6,
capacitors shall be capable of withstanding the potentials specified (see 3.1)
without permanent damage, or open- or short-circu1t1n?. Homentary breakdowns
{see 6.4.1) will be permitted unless otherwise specified (see 3.1).

3.11 Insulation resistance. When capacitors are tested as specified in 4.7.7,
the following shalTl apply. ) "

3.11.1 Terminal to termina). MWhen measured as specified in 4.7.7b.(1). the
product of the nominal capacitance (expressed in microfarads (uF)) and the
insulatifon resistance {expressed in megohms) shatl be not Tess than the values

specified (see 3.1).

1.11.2 Terminals to case {when case 15 not & terminal). When measured as
specified Tn 4.7.75.12), the {nsulation resistance between terminals and case
shall be not less than the value specffied (see 3.1).

3.12 Capacitance. When measured as specified in 4.7.8, the capacitance shall
be uithiﬁ'%ﬁé‘iﬁbchable tolerance specified (see 3_1). .

3.13 Dissipatfon factor. When measured as specified fn 4.7.9, the dissipation
factor shall - not exceed the value specified (see 3.1).

3.14 gBarometric pressure (reduéed). When tested as specified in 4.7.10,
capacitors shall withstand the specified potential (see 3.1) without visible
damage, external flashover, or open- or 3 ort-circufting.

. 3.15 vVibration. W¥hen capacitors are tested as specified in 4.1.1i. there
shall be no evideance of mechanica) damage, no intermittent contacts of 0.5
millisecond {ms) or greater duration, or open- or short-circuiting.

3.16 Salt spray (corrosion). When capacitors are tested as specified 1n
4.7.12, There :Ea‘T‘Eé‘no Tarcful or extensive corrosfon, and at least 90 percent
of any exposed métal surface of the capacftor shall be protected by the finish.
Haraful corrosfon shall be construed as being any type of corrosion which in any
way interferes with mechani{cal or electrical performance. There shall be no
unwrapping of or mechanical damage to the {nsulating sleeves, when applifcable.

In addition;, there shall be not more than 10 percent corrosion of the terminal
hardware or mounting surface. Marking shall remain legible.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T19:11Z
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3.17 Immersion. When tested as specified in 4.7.1?. capacitors shall meet the
following requirements:

Dielectric withstanding voltage:

lnsutating sleeves [when applicable)- - ~ - Greater than 4,000 volts,
-~ dc.

Terminal to terminal- = =« = = = = = = = =~ - As specified in 3.10.
Terminals to case (when case is not a

terminal) - - = = = = 2 4 2 4 4 o o =~ - As specified in 3.10.

Insulation resistance:

Insulating sleeves (when apfiicable)- - - - 100 megohms, minimum.
Terminal to termindl=- =« = = = = = = = = « = Not less than the

specified percent of the
inftial requirements (see
3.1).
Terminals to case {(when case 1§ not a
terminal) = = = = = 2 = @ 2 2 4 2 o e~ . Not less than the value
specified (see 3.1).

Capacitance change - = =« =« = = = = = = = = = Within #]10 percent of
inftial measured value
(see 3.12]}.

Dissipation factor « - « = = = = = =« = =« = = Not more than the
specified percent {see
3.1).

As a result of the test, corrosion of exposed metal surfaces shall not exceed 10
percent. ({(Dfscoloraticen and tarnishing alone shall not be cause for rejectfon.)
There shall be no unwrapping of, or mechanical damage to, the insulating steeves,
(when agplicable] or ob?1teration of markings, '

3.18 Solderability (lead terminals). When cagacitors are tested as specified
in 4.7.1%, Eﬁe'aippes surface of the terminals shall be at least 95 percent
covered with & new, smooth, solder coating. The rem2ining 5 percent of the
termninal surface shall show only small pinholes or rough spots; these shall not
be concentrated in one area. -Bare¢ base metal and areas where the solder dip
fafled to cover the original coating are {ndicatfons of poor solderability, and
shall be cause for faflure. 1In case of dispute, the percent of coverage by ’
pinholes or rough spots shall be determined by actual messurement of these areas,
a2s compared to the total area.

3.19 Shock (specified pulse). When capacitors are tested as specified in
4.7.15, There shall be no mechanical damage, no evidence of fintermittent contacts
. 0f 0.5 ms or greater duratfon, or open- or short-circufting.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T19:11Z
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3.20 Resistance tu soldering heat. When tested as specified in 4.7.16,
capacitors shail meet the following requirements:

Insulation resistance - - - - « - = = = * As specified in 3.11.

Capacitance - - - - - - - e e e - - Wwithin *5 percent of .
initial value (see 3.12).

Dissipation factor - - - - - - - - - -~ Not greater than initfal
limit. -

3.21 Moisture resistance. When tested as specified in 4.7.17, capacitors
shall meet the following requirements:
)L

Dielectric withstanding voltage:
Insulating sleeves (when appiicable}-

]
I3
]

Greater than 4,000 volts,

dc.
Terminal to terminal- - - - - - - « = - - - As specified in 3.10.
Terminals to case (when case is not a
terminal) = = = = = = = = = - = - = = - = As specified fn 3.10.

Insulation resistance:
Insulating sleeves (Wwhen applicable)- -~ - 100 megohms, minimum.
Ternfnal to terminal- - - - - e P Hot less than the
specified percent of the
gnlgial requirements {see

Terminals to case (when case 15 not a
terminal) - - - - - - - - - ~ - =« - <« - Not less than the value
. specified (see 3.1).

Capacitance change - - = =« = = = = = = - = = Within #10 percent of
initial measured value
{(see 3.12).

Dissipation factor - - - - - - - - - - =a . Not ne:e
. spec fie

As a result of the test, corrosion of exposed metal surfaces shall not exceed 10
percent. {(Discoloration and tarnishing alone shall not be cause for rejection.)
There shall be no unuraeping of, or mechanical damage to, the insulating sleeves,
{when appiicabie).or obliiteration of markings.

3.22 Terminal strength. When capacitors are tested as specified fn 4.7.18,
there shall be fo permanent damage to the terminals or seal.

.. 3.23 Low temperature and capacitance change with temperature,. When capacitors
are tested as specified in #.7/.19, Chere shall be no indication of breakdown or

arcing, nor shall there be any open- or permanent short-circuiting or any visible
evidence of mechanical damage. The capacitance changes at the spec{fied '
temperatures shall not exceed the applicable 1imits specified in table Il unless
otherwise specified (see 3.1). :

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T19:11Z
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TABLE I1. Capacitance change at extreme temperatures.

T - 1 T
| Gfelectric material |Maximum capacitance changel
| 1 {in percent) 1
| 1 I High test I
i i 55°C i temperature i
| I 1 T
} Paper-polyethylene-terephthalate- | -10 | +20 |
| Polycarbonate {(dc¥} - = - - - - - I -2.0 { -2.0 )
} Polycarbonate (acV¥}) -~ - - - - - - | =-3.0 | -3.0 1
| Polyethy!ene-terephtha\atg- - -=-1 -8.0 l +8.0 !
| Cellulose acetate - - - - '~ - - - : -12 : +4.0 }
|

3.24 Ffungqus. The manufacturer shall certify that

nonnutrient or shall perforp the test spec1f1ed in 4.

all external materials are
7.20. When capacitors are

tested as specified 1n 4.7.20, examination shall disclose no evidence of fungus

growth on the external surface.

3.25 Resistance to solvents. When capacitors are tested as specified in

.7.21, marking shall remain Tegible and shall not smear or rub off. In
add{tiun, there shall be no visible {ndicatfon of damage or deterforation of the
capacitor body. .

3.26 Life. When tested as specified in 4.7.22, capacitors shall meet the
following requirements unless otherwise specified (see 3.1}):

Dissipation facter:
At the applicable maxfmum rated
temperature after 24 hours but not
more than 48 hours from start of test- -

At the applicable maximum rated
temperature 2ny time during the
last 48 hours of test - - - - - - .- -
Insulation resistance:

Insylating steeves (when applicable) - - -
Terninal to terminal - = - = = =« = = =« - =«

Terminals to case {when case is not a
termninall .- e e = e m = m®m e ma e === =

Capacitance change = = = = = = = =« = - = - -

Dissipation factor « - - - - - - - -e--e-

Y¥isual examinatfon « « « =~ = = =~ =« = =~ - ~

Not greater than the ¥imit
specified.

Not greater than the lfmit
speci{fied,

100 megohms, minioum.
Hot less than the value
specified.

Mot less than the value
specified.

Within 10 percent of
{nftial wmeasured value {(see
3.12).

Not greater than the limit
specified. ’

There shall be no
corrosfion, leaka e of
impregnant or fiiling
compound, or wmechanical
damage either during or
after the -test. Marking
shall remain legible.

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

.-



MEL-C-39022E

3.27 Flash point of impregnant. When tested as specified in 4.7.23, the flash
point of Tmpregnant shall be not lower than 145 C.

3.28 Marking. Marking of capacitors shal! conform to method 1 af
MIL-STD-TZ8%, and shall! include the Part or Identifying Number (PIN) (see 6.9),
'JAN' marking, date code, lot symbol, trademark (CHRO! styles only}, and N
manufacturer’'s source code. Except for CHROL styles, the capacitance {in pFl,
capacitance tolerance, and rated voltage shall also be inciuded. The date code
shall designate 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 ‘0" and ‘1" shall not be used (the letter "A' shall be used to identify a
single lot and the date code will ingdicate the lot). Manufacturing records shall
include these same date codes and lat symbols. The manufacturer shall provide
for lot traceability by date code and lot symbol. Example of marking (unless
otherwise specified, see 4.7.1}):

M39022/01- - PIN -~

1001

JAN7833A 12345 - "JAN" marking, date code, 1ot symbol, and
sgurce code.

.018 uF 5% S50 ¥ - Capacitance, capacitance tolerance, and rated
voltage.

The date and gource codes shall also be marked on the unit package,.

3.28.1 "JAN" and "J" marking. The United States Government has adopted, and”
is exercising Tegitimate control over, the certification marks “JAN" and "J%,
respectively, to indicate electrical equipment, namely, resfstors, capacftors,
electron tubes and the 1ike, acquired by, or manufactured for use by, or for the

[l Y * dm mrrsdanan uith stondamd Oavamnouant enarni ficatinne Arrpandinnlu
gU¥ernment TN AlLOradndce wivn SLdNudrnd GUVETrneSiie Spelivitdeiviig. ACCOFAINGg Y,

capacitors acquired to, and meeting ail of the criteria speciffed herein, and in
aﬁplicable specification sheets shall bear the certification mark “JAN", except
the capacitors too small-to bear the certification mark “JAN" shall bear the
letter "J". Capacitors furnished under contracts or orders which efther permit
or require deviation from the conditions or requirements seecified herei{n and in
appiicable specification sheets shall not bear “JAHR" or "J". In the event &
capacitor sample fails to meet the requirements of this specification 2nd the
applicable specificatfon sheets, the manufacturer shall remove the-“JAN" or
tne “d" from the sample tested and also from all capacitors represented by the
sample. The United States Government has obtatfned Certificate of Registration
No. 504,860 for the certification mark “"JAN".

3.28.2 Harking of non-ER parts. An ER part may be warked and furnished as 2
non-ER part for ems 1n ~C-18312, 1f produced on the szme assenbly l{ne and
provided 1t {s subjected tc and meets all the inspecticn requirements of the ER
part. .

- 3.28.3 Supplying to higher faflure rate levels, A mapufacturer may supply ‘to

all higher fagiure rate lTevels than to which he 1s qualfffed. Parts qualified
and marked to lower faflure rate levels, with acquiring agency approval, are
substitutable for higher faflure rate levels, and shall not be reamarked unless

specified 1n the contract or acquisitfon document {see §.2}.

3.28.4 Supplying to looser capacitance tolerance and lower rated volitage.
Parts qualifiea ana marked tc tighter capacitance taleraace or higher rated
voltage, with acquiring agency approval, are substitutable for parts marked to
looser capacitance tolerance or lower rated voltage, provided all other values,
such as case sfze, characteristic, and leads are the same. The substitutable
parts shall not be remarked unless specified in the contract or acquisition
document {see 6.2}.
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1.29 HWorkmanship. Capacitors shall be processed in such a4 manner as to be
uniform Tn quality and shall be free from pits, corrosion, cracks, rough edges,
and other defects that will affect 1ife, serviceabiiity, or appearance {4.7.1).

3.29.1 <Connections. The electrical connections of capacitors shall not depend
on wires, lugs, terminals, or ather connectors clamped between a metallic member
and an insulating material. Where the maintenance of a tight connection depends
on the resistance of an insulating material to compressive or shearing stress,
such a connection shall be securely soldered or welded.

3.29.2 Soldering. Where soldering 1s employed, only fluxes with low corraosive
properties shall be used, unless 1t gan be shown that corrosive elements have
been satisfactorily removed after soldering. A1l excess flux and solder shall be
removed. Solder shall not be used primarily for ocbtaining mechanfcal streagth.
Electrical connectians shall be electrically continuous after soldering and,
where possible, mechanically secure before soldering. L

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsfbility for inspection. Unless otherwise speciffed in the contract
or purchase order, the contractor {s responsible for the perforwance of 211
inspection requirements as specified herein. Except as othervise specified in
the contract or order, the manufacturer may use his own or any other facilities
suftable for the performance of the inspection requirements specified herein with
aﬂproval by the Government., The Government reserves the right to perforo any of
the tnspections 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 must meet all requirements of
section 3 and 5. 1The inspection set forth in this specification shall become a
part of the contractor's overall inspection system or quality program. The
absence of any 1inspection requirements in the specification shall not relfeve the
contractor of the responsibflity of assuring that all products or supplies
submitted to the Government for acceptance comply with all requirements af the
contract. Sampling 1n quality conformance does not zuthorize submission of known
defect{ve materfal, efther {ndfcated or actual, nor does 1t commit the Government
to acceptance of defective material:

4.1.2 Relfability assurance program. A reliability assurante program shall be
eitab]}shei_ind malntained 1n accordance with MIL-ST0-790, with the following -
exceptions: -

a. Only the following of 5.2.7(3§) shall appiy: "the manufacturer shall as
a minfnum be able to fdentify the time period during which the final
production operation was performed on each 1tem of product prior to
final test. The date or lot code marked on each part shall be
fdentified to a production lot.*®

b. 5,2.11.3 shall not apply.

Evidence of such compliance shall be verified by the quallfying activity of this
specification as a prerequisite for qualiffcatfon and continued qualffication.
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4.1.3 Statistical process caontrol {SPC}. A SPC preogram shall be established
and maintained in accordance with EIA-957. Evidence of such compliance shall be
verified by the qualifying activity as a prerequisite for qualification and
retention of qualification,

4.2 C(Classification of inspections, The inspections specified herein are
classified 2s follows:

a. Qualiffcation fnspection (see 4.4}.
b. Yerification of qualification (see 4.5).

L}
c. Quality conformance 1nspecti5n {see 4.6).

4.1 lnspection condfitions 2nd methods,

4.3,1 Conditfons. Unless otherwise specified herein, all inspections shall be
made in accordance with the general requirements of MIL-5TD-202 except relative
humidity shall not exceed 75 percent. Accuracy of all test voltage measurements
?hallabfiuithin 2.0 percent of the spec{ffed voltage unless otherwise specified

see 3.1),

§.3.2 Methods.

4.3.2.1 Reference measurements, When requirements are based on comparative
measurements made before and after conditioning, the reference measurement shall
be considered the last measurement made at 25 C #3 C prior to conditioning.
Unless reference measuyrements have been made within 30 days prior to the
beginning of conditioning, -they shall be repeated. .

4,3.1 Power supply. The power supply used for life testing shall have a
regulatiof of #Z percent or less of the specified test voltage.

4.4 Qualffication inspection. Qualification inspection shall be performed at
a laboratory acceptable to the Government {see 6.3} on sample units produced with
equipoment and procedures normally used {a production. 2/

4.4.1 Sample size. The anumber of capacitors toc be subjected to qualification
fnspectfon sEall Be as specified fn appendix to this specificatton.

4.4.2 Test-routine. Sample unfts shall be subfected to the qual{fication
{nspection specified in table III, in .the order shown. All sample units shall be
subjected to the inspections of group II. The sample units shall then be divided
into five remaining groups aS'specifged in table 111, and subjected to the tests
for their particular group. Sample units which have been selected to be
subm{tted to the 11fe test shall be divided fnto two groups. One group shall be

.subjected to the sccelerated condition and the other group to the rated
condition. The decision as to whether ‘or not the product {s to be included on
the qualiffed products 11st shall be made at the conclusion of the 2,000-hour
1ife test, ) . ;

27 Application for qualification tests shall be made in accordance with sSD-6,
*Provisions Goveraing Qualification™ ([see 6.3.1).
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Quajification inspection.

Examinatfon or test

I
Requirement | Method

| Number of |

tsample unit |

Kumber of

1 : |
| I
[ | paragraph |paragraph | to be . | defectives |
| 1 | inspected | permitted [/ {
| [ [ I | ]
e ! T ! :
| rou

1Burn-in S e T | 3.6 | 4.7.2 I 76 I 0 I
1 | | { l {
| Group 11 | ) | | | ]
Ivisual and lecﬁanical 1 " ! I Iy i
| examination - - - - - - - - 13.:,3.4,3.51 4.7.1 | | !
| Marking 3/ - = =~ = = = - - { 3.28 | 4.7.1 | | |
1 Mortmanship (external} - - | 3.29 | 4.7.1 | | |
lRadiograghic inspection | | | | |
I (X-ray) 4/ - - - - - - - l 3.7 | 4.7.3 | | i
{Thermal shock - - =« - - - - 1 3.8 1 4.7.4 | | |
1Seal = = = ~ = = = = = = - - { 3.9 |1 4.7.5 I> 76 _I& 0 I
|Dielectric withstanding | | | | |
| voltage - - - - = - - « - i 3.10 | 4.7.6 i | |
| Insulation resfstance - - - | 3.11 1 4.7.7 | | I
!f_ennc!ganrn - . e = m = = = ! 3=LZ | 4.7.8 l | |
|Dissfpation factor - - « - - | 3.13 1 4.7.9 1 | |
|Barometric pressure | | | | 1
| (reduceda) - - - - - - - - i 3.14 | 4.7.10 ) 1/ . :
| | | i |

| Group I11 | | | { |
lVfbratfoﬁ:_:ET_f_ ------ | .15 ) 4.7.11 | i |
|salt spray {corrosion) - - - 3.16 i 4.7.12 l 6 | |
| Immersion 5/ = = = = &« = = | 3.17 | 4.7.13 | | |
| . t l i ] |
| Group 1Y | | | |
{So Iderabiliiy {Tead ] | | | {
i terminais) - - - - - - - - i 3.18 1 4.7.14 Iy ! !
|Shock (spec{fied pulse)- - - | .19 | 4.7.158 | | |
JResistance to soldering ! | | 6 5/ 1 1 l
| heat = = = = = =« = = =« =~ = - 3.20 | 4.7.16 I { I
|Hoisture resfstance- - - - - | 3.21 : 4.7.17 : : :
| |

| Groug Y ] | . - 1 |
ITerminal strength - - - - - | 3.22 1-4.7.18 | | I
ILow temperature and | | | | |
] capacitance change with 1 | | 6 | |
| temperature 2/ - - - - - l 3.23 : 4.,7.19 : : }
| ’ i '

i Group V1 i i { i !
IFungus &/ = = - = = - = - - ( 3.24 | 4.7.20 | s | 1 |
}Res stlnce to_solvents - - - l 3.25 1 4.7.21 = 4 } ‘
| Group VII i 1 | |
IL§fe (accelerated- - - - - - I 3.26 {1 4.7.22 l 20 i 1 |
[Life {rated) 7/ = - - - - - : 3.26 I 4.7.2 I 30 : :
I

i Group VIII t | i { f
IFlash point g impregnant 8/ | 3.27 | 4.7.23 | 1 | 0 :
[ — 1 | | l

See footnotes on next page.
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TABLE I11. Qualification inspection - Continued.

1/ A sample unit having one or more defects shall be cansidered as 2 single
defective.

2/ HNondestructive tests, .

3/ Marking defects are based on visual inspection only and shall be charged
enly for illegible, incomplete, or incorrect marking. Any subsequent
electrical defects shall not be used as a basis for deteramining marking
defects.

4/ Radiographic inspection not required for FR level M of style CHR49.

T/ Two sample units shall be testgd for salderability with no defectives

~  permitted when maximum rated tekperature is less than 100 C. The remaining
4 sample units shall be tested for shock and moisture resistance.

6/ Certification of fungus resistance may be substituted for testing.

7/ MNot applicable for style CHR49. :

B/ Kot applicable for style CHROL.

4.4.3 faflures. Faflures in excess of those allowed in table III shall be
cause for refusal to grant qualification approval.

4.4.4 Faflure rate level and quality level verification.

4,4.4,1 FR qualification. FR qualificatfon shail be in accordance with the
general and detailied requirements of MIL-STD-690 and the following deta{1s:

a. Procedure [ - GQualification at the inftial FR level, Level M (1.0
percent/1,000 hours} {(see 3.1) of FRSP-20 shall apply. Sample unfts
shall be subjected to the qualification inspection specified 1n group
¥I, table 111 {see 4.4.2). The entire 1ife test sample shall be
continued on- test to 10,000 hours as specified in 4.7.22.1, upon
completion of the 2,000 hour qualfficatian, -

b. Procédure II - Extension of qualification to lower FR levels. To extend
qualification to the R (0.0l percent) and S (0.001 percent) FR levels,
data from two or more styles of similar construction may he combined.

€. Procedure III - Mafntenance of FR level qualification. Maintenance
?eriod B of FRSP-10 shall apply. Regardless of the number of production
ots produced durfng this period, the specified number of unit hours
shall be accumulated to maintain qualification (see 4.6.1).

4.4.4,2 Quality level verfification. The centractor is responsible for
establishing @ quality system to verify the PPM defect lTevel of lots that are
. subjected to subgroup 2 tests of the group A inspections. The PPM defect level
‘shal) be maintained for each specification sheet. The PPH defect level shall be
based on a 6 month moving average. The contractor shall verify and report
individual PPM categories (1.e., PPM-2 and PPM-3) and an cverall PPH defect level
(1.e., PPH-5). ‘In the event that the contractor meets or exceeds 100 PPH 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 months, the manufacturer shal]
compile a summary of the resulis of quality conformance inspections and, where
applicable, extended failure rate (FR) test data, in the form of a2 verification
of qualification report, and forward it to the qualifying activity as the basis
of continued quatlification approval. In additfon, within 30 days of the end of
the reporting date, the manufacturer shall immediately notify the qualifying
activity whenever the FR data indicates that the manufaciurer has Tailed to
maintain his qualified FR level. Continuation shall be based on evidence that,
over the 6-month perfod, the following has been met:

a. Veriffcation by the qualifying activity that the maaufacturer meets the
requirements of HIL-STD—790..
L

b. The manufacturer has not modified the design of the i{tem.

c. The specification requirements for the item have not been amended so as
to affect the character of the {tem (not applicable to CHRO1l styles).

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

¢. The requirements for group { fnspections are wetl.

f. The records of all FR tests combined substantfate that the "M*" (1.0
percent) or “P" (0.1 percent) FR level has been maintained, or that the
manufacturer continues to meet the "R" (0.0! percent} and “S" {(0.001
percent) FR level for which qualified, although the total component
hours of testing does not, as yet, meet the requirements of 4.4.4.1c.

g. The contractor shall provide documentation to the qualfifyfng activity
pertainin? to PPHM calculations including numbers of part types tested,’
individual PPM defect -categories {f.e., PPM-2 and PPM-3) and the overall
PPM defect rate {PPM-5). This informatfon shall be submitted on 2

‘specification sheet basis.

If group C test requirements were not met and the manufacturer has taken
corrective actfon satfisfactory ta the Government, the forwarding of the
verification of qualiffcatfon report may be delayed unttl within 30 days after
completion of retesting of the-group C inspections. In this case, the qualifying
activity shall be notiff{ed of this condition within the time the orfginal
verification of qualification report was due. All reports shall be certified by
2 responsible company official. The qualifying activity shall be contacted for

the report format.

Yudas lf; ng @

4.5.1 Records. Maintenance of 1{fe test and FR level records shall be as
specified 1n NIL-STD-690,

‘4.6 Quality conformance fnspection.

4.6.1 lnsgec;ion of Erbduct for delivery. Inspection of praduct for delivery
shall consTst of group nspection. ' .
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4.6.1.1 Inspection lot. An inspection lot shall consist of all capacitors
from the same production line or lines, of one or more styles, one or more
voltage ratings and the same dielectric, not less than the minimum numbers of
dielectric layers 3/, and offered for inspection 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 units belonging to a lot shall be identified by means of
& ¢ode syobol (either letters or numbers, at the option of the manufacturer),
The follouin? styles may be combined for quality conformance and FR level
maintenance (all voltage ratings wmay be combined):

Group Styles
1l - - - - CHRO9, CHRlZz, "ind CHR19.
2 ~ = « - CHR4 9,
3 - - - - CHRS9, '

4.6.1.2 Group A inspection. &roup A inspection shall consist of the
examinations anﬁ Tests speciftied in table 1Y, and shall be made on the same set
of sample units, in the order shown.

4.6.1.2.1 Subgroup 1 test. Subgroup l tests shall be performed on a
production lot basis on 100 perceant of the product supplied under this
specificatfon. Lots having more than 8 percent (5 percent for CHROL styles)
total rejects shall not be furnished on contracts. A fajlure is defined as
capacitance value 420 percent of fts nomina) value, fnsulation resistance (IR)
less than 1,000 megohms, or dissipation factor (OF) exceeding the limits
specified after 10,000 hour life test.

4,6.1,2.2 Hanufacturer's production inspection. I[f the manufacturer performs
tests similar to those specified in subgroup 1, table IV as the final step of the
production process, group A, subgroup 1 inspection may be waived and the data
resulting from the wanufacturer's production tests may be used fnstead.
Autheority to waive the subgroup 1 inspection shall be granted by the qualifying
activity only. The following criteria shall be cooplied with:

a. Tests conducted by the manufacturer during production shall be clearly
identical to or more stringent than that specified for subgroup 1. Test
conditions shall be equal to or more stringent than these 'specified for
subgroup 1 tests. -

b. Manufacturer subjects 100 percent of the product supplied under this
specification to the production tests. .

¢. The parameters weasured and the faflure criteria shall be the same or
more stringent than those specified herefn. .

d. The lot rejection criterfa are the sawe or more stringent than those
specified herein,

e. The manufacturer shall make available 21] information concerning the
test procedures and {nstrumentation used 1n the production tests. The
manufacturer shall also make available to the Government all records of
all detafl test data resulting from producticn tests.

e. Once approved, the manufacturer shall not change the test procedures or

criteria without prfor notification and concurrence by the qualifying
activity.

3/ The mininum number of dielectric layers is that number of layers used in
the sample units submitted for qualification.
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4.6.1.2.3 Subgroup 2 tests (PPM categories}.

4.6.1.2.3.1 Samplin lans. Subgroup 2 tests shall be performed on an_
inspection lot EEE?ET”ﬂxgiﬁTEs subjected to subgroup 2 shall be selected in
accordance with table ¥, based on the size of the inspection lot. 1In the event
of 1 or more failures, the lot shall be rejected. Equipment and operators used
to perform the subgroup 2 tests shall not be the same as those used in the
subgroup 1 100 percent tests.

4.6.1,2.3.2 Rejected Jots. The rejected 1ot shall be segregated from new lots
and those lots That have passed inspection. The rejected lot shall be 100
percent inspected for those quality characteristic found defective in the sample
2nd any defectives found removed frod the lot. A new saaple of parts shall then
be randomly selected in accordance with table Y. If 1 or more defects are found
in this second sample, the lot shall be rejected and shall not be supplied to
this specification.

4.6,1.2.3.3 PPM calculations. PPM 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: PPM calculations shall
not use data on the second sample submission,)

4.6.1.2.4 Subgroup 3 tests. Subgroup 3 tests shall be performed on an
{nspection 1ot Dasis. Statistfcal sampling {nspectfaon shall be performed on an
fnspection 1ot basis., A sample of 13 parts shall then be randomly selected, 1if
one or more defects are found, the lot shail be rescreened and defects removed. -
A new sample of 13 parts shall then randomly be selected. If one or more defects
are found 1n this second sample, the 1ot shall be rejected and shall not be
supplied to this specification,

4.6.1.2.5 Subgroup 4 tests {(solderability].

- 4.6,1,2.5.1 Inspection lot. An inspectfon 1ot for the purpose.of subgroup 4
{solderab$1fty) testing shall consist of all lots manufactured with the same
diameter lead wire and offered for inspection within the same work week. Each
manufacturing lot shall be kept separate from every other lot. All samples
belonging to a manufacturing Fot sh2ll be {dentified to that lot. Means of
fdentification is at the option of the manufacturer.

4.6.1,2.5.2 Sampling plan. A winimum of 13 pieces shall be selected randomly
from each fnspection lot; however, each manufacturing lot shall be represented in
the sample. If the inspection lot consfsts of more than 13 manufacturing lots,
then a minfmum.of one sample shall be selected from each manufacturing lot. 1f
there are one or more fajlures, the inspection lot shall be considered to have
fatled.

4.6.1.2.5.3 Rejected lots. In the event of cne or more defects, the
"{nspectfon lot T5 rejected. The manufacturer may use one of the following
options to rework the lot: :

a. Each production lot that was used to form the failed {nspection lot
shall be 1nd{vidually submitted to the solderabflity test as required in
4.6.1.2.5.2. Production lots that pass the solderability test are
available for shipment. Production lots failing the solderability test

can be rewarked only 1f submitted to the solder dip procedure in b.
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TABLE 1V Group A inspectida
T L ) I |
| Inspection IRequirement | Test | Sample | Lot criteria
{ | paragraph | method -1 |
| t fparagraph | |
I - ! L ]
| Subgroup 1 | | |
1Burn-in = = = = = = = = = i 3.6 ! 4.7.2 i
IRadiographic inspection | ’ | ] '
| (x-ray} Ll - - - - - - i 3.7 ] 4.7.3 |
|Thermal shock 2/ - - - - | 3.8 i 4.7.4 !
1Seal - - - - & - - - - - | 3.9 | 4.7.5 i 100% inspection
iDietectric withstanding | { |
| voltage - - - =« = - - = ( 3.10 { 4.7.6 |
linsulation resistance | | |
| at 25°C - - - - - - ~ - 1 3.11 1 4.7.7 |
|Capacitance - - - - - - - | 3.12 {1 4.7.8 {
|0issipation factor - - - l 3.13 : 4.7.9 :) \ |
| Subgroup 2 (PPM) | | | t
|Insulation reésistance i { | . |
| at 25°C (PPM-2) - - ~ - | 3.1 1 4.7.7 | See N Reject
ICapacitance {PPM-2) - - - | 3.12 | 4.7.8 I] table | one
jDissipation factor (PPN-2)I 3.13 | 4.7.9 | v | defect
iMechanical examfnation ! | | | .-
| (PPM-3} - = = = = = - - : 3.4 : 4.7.1 { 13 } 0 faflures
|
i Subgroup 3 1 ) | |
I¥isuaT Thspection ! ! 1 I
| Physical dimensions ~ « | 3.1 | 4.7.1 | |
| External - - = = = = = i 3.4, 3.5 | 4.7.1 l 13 ] 0 failures
| Marking 3/ - - - - -~ - l 3.28 | 4.72.1 | |
{ Workmanship -.- - - - ~ | 3.29 | 4.7.1 | I
! Subgroup 4 : : l | 1
ISolderaEil!ty ------ | 3.18 | 4.7.14 ! 13 i 0 faflures|
( { I ! ! |
1/ Mot required for styles CHR29, CHR49, CHR20 throygh CHR2S,
2/ Ten cycles, minimum (CHROLA, CHROLB, CHROLD, CHROIE, CHRD1G, CHRO1H,
T CHROLK, CHROLL, CHROIN and CHROIP}. Five cycles, minfmum (CHROIC, CHROLF,
CKRO1J, CHROLM and CHROIR).
3/ Marking defects are based on visual inspectfaa &nd shall be charged only

for 11legible, incomplete, or {ncorrect marking.

Any subsequent electrical

defects shall not be used as a basis for determining warking defects.

TABLE ¥, Sampling plans for PPH categories.

T T 1
| Lot size { Sample sfze |
1 - 1
1 1l - 125 i 100 percent |
! 126 - 3,200 { 125 {
1 3,201 - 10,000 | 200 |
| 10,001 - 35,000 1 315 l
¢ 35,001 - 150,000 | 500 1
| 150,001 - 500,000 | 800 !
! 500,001 - wup 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, subgroup 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 group A,
subgroup 1 tests, these tests shall be repeated.) Thirteen additional
samples shall be then selected and subjected to the solderabiiity test
with zero defects allowed. 1f the lot fails this solderability test,
the 1ot shall be considered rejected and shall not be furnished against
the requirements of this specificattion.

4.6.1.2.5.4 Diﬁposition of sample§! The solderability test is considered a
destructive test, and samples submitted to the solderability test shall not be
supplied on the contract,

4.6.2 Periodic inspection. Periodic Tnspection shall coasist of group C
fnspection. Except where the results of these Inspections show noncompliance

with 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 fnspection shall consist of the tests
specified {n EaETd‘VI;ETE'Tﬁe order shown., Test data cbtafned therefrom on the
perfodicity specified 1n 4.6.2.1.1 shall be reviewed as part of the complete
reevaluation of qualfificatfon. Subgroup 1 of group C inspection shall be made on
saaple units selected from fnspection lots which have passed group A inspection.”
Subgroup 2 inspection shall be made on sample units from lots which have been
subjected to and have passed group A Inspection.

4.6.2.1.1 Sampling plan. For subgroup 1 of table v1, 36 sample units shall be

i - aul Lan i FRIl,
taken from production every 2 months (for CHROl styles, 18 sample units shall be
taken from production every & months and shall consist of CHROLA, CHROLD, CHROILG,
CHROLK, and CHROLN styles only) and subjected to the tests specified for
subgroups 1A, }B, and 1C, in the order shown. The maxfmum and minimum case sizes
manufactured during that month shall be represented in the sample 1n at Teast the
approximate ratio of productien. Allowable faflures shall be as specified in
table ¥1. Ffor subgroup 2, a minimum of 10 sample units per inspection ot every
2 months shall be subjected to the tests specified in table YI, in .the order
shown, For subgroup 3, a minioum of 5 sample unfts for each CHROl style shall be
subjected to the tests specified, in the order shown, .

........ I1F 2 =a gnit faile to nacs an,
r

"‘.5.2.1.2 NUI’ICUNP‘I‘EI‘H—;E. 47 @ 3u=p}e L R a v opuss g
the contractor shall take corrective action on the materfals or processes, o
both, as warranted, and on al) units of product which can be corrected and which
were manufactured under essentially the same conditions, with essentially the
same materfals, processes, and so forth, and which are considered subject to the
.same failure. Acceptance of the product shell be discontfnved unti) corrective
dction, acceptable to the Government, has been taken. After the corrective
action has been taken, group € inspectfon shall be repeated on additfanal sample
units {2l fnspectfon, or the inspection which the original sample failed, &t the
option of the Goveranment). Group A inspections, as applicable, may be
refastituted; however, final acceptance shall be withheld unt{l the group C
reinspection has shown that corrective actfon was successful, In the event of
faflure after reinspection, information concerning the faillure and corrective
action taken shall be furnished to the cognizant inspection activity and the

qualfifying activity.

roup € Tncpactd
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4.6.2.1.3 Disposition of sample units. Sample units which have been subjected
to group C inspection shall not be deTivered on the contract or order.

4.6.1 Inspection of packaging. Sample packages and packs shall be selected
and inspecfe% TN accordance wif% MIL-C-39028 to verify conformance with the
requirements in sectien 5 of this specification.

4.7 Methods of examination and test.

4.7.1 Visual and mechanical examination. Capacftors shall be examined to
verify that the materfals, design, construction, physical dimensfons, marking,
nd workmanship are in sccordance wigh the applicable requirements (see 3.1, 3.4,

, 3.28, and 3.29).

4.7.2 Burn-in {(see 3.6] (see 3_.1). Capacitors shall be tested under
accelerated voltage conditions as specified in 4.7.22, with the following
exceptions:

a. AC burn-in, 140 percent of rated roms 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 winfmum.

b. DC burn~in, CHRO1A, CHROLD, CHRO]G, CHRO1K, and CHROIK styles shall be
exposed to 2 temperature of +125°C with 140 percent of dc rated voltage

Q0 perc
for 16 hours, minimum.

4.7.3 Radiographic fnspection {X-ray) {see 3.1 and 3.7}. Capacitors shall be
tested 1n accordance with method 209 of FYL-3Th-202. The following details shall
apply:

2. Radjographic quality: Sufficient definition to determine that specimens
are free from defects specified in 3.7.

b. Image-quality indicator: A sample part of the same type as the part
being radiographed that contafns efther an actua?‘ar simulated defect
. ‘_: - [ e

which 1s at least 10 percent smaller than the smaliest defect to be
detected.

c. Posftions of specimen: Two views perpendicular to the. terninal axis.

A:ter first view, specimen shall be rotated 90 degrees for the secand
view.

d. Evaluatfon of images:

(1) Special kind of viewing equipment: Magnifying glass.
12) lgggif!g;t!gn: 10X. -

{3) Defects to be sought in specimen: As specified n 3.7,

4.7.4 Thermal shock (see 3.8). Capacitors shall be tested in accordance with
method 107 o - - . e following details and exception shall apply:
Test condition letter 8 (except that step 3 shall be the applicable maximum rated

temperature (see 3.1}}.
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TABLE ¥I. Group C inspection.

] { i T l [
| | | | Number of | |
| Test |Requirement | Method | sample units |Allowable |
| | paragraph |paragraph | for inspection | failures |
T T T 1 i i
{ Subgroup 1 (every 2 months) | i { { i
{ (FR levels M, P, R, and S) : : : : : :
| Subgroup 1A | i | “ |
I¥ibration - - = = = « = - = | 3.;5 14.7.11 | 1) |
jSalt spray {corrosion} - - - | 3.16 14.7.12 | 12 Y { i
|lmmersion - =~ - - « = - - = 4 3.17 14.7.13 | | |
I | I | | |
| Subgroup 18 | i | | |
i Shock Ispecifgea putse) - -} 3.19 14.7.158 {\ l l
IResistance to soldering | | 1 10 i/ | i i
| heat = = = = = = = = = = = i 3.20 14.7.16 | | > I
|Moisture resistance - - « - | 3.21 :4.7.17 : t :
|

| Subgroup IC i | | I |
| TerminaT strength - - - - - 1 3.22 14.7.18 ! 1 |
{Low temperature and | | | | |
| capacitance change with | | | 12 1/ | |
| temperature - - - - - - - | 3.23 14.7.1% | | |
IResistance to solvents - - - | 3.25 14.7.21 | | :
| | | | l

| Subgroup 2 (every 2 months) | | I | i
| (FR leveis M, P, R, and 5 | ! ! ! 1
: not applfcable to CHROI } : : : }
| Stries) : | | | | 1
|Insulation resistance (at A | | | |
| appiicable maxfmum rated | } | | |
i’ teamperature} - - - - - - - ] 3.1 14.72.7 \ 10 per lot | 2/ |
|Barometric pressure | l | minimum | i
| (reduced} - - - - - « - = 3.14 14.7.10 I : | |
ILife (extended) - - - - - - | 3.26 14.7.22.3.11 } :
| | ’ N | |

( Subgroup 3 (every month) l | | ! 1
i Tubgroup 3A i ! ! | |
I (AN evels for CHRO1 l ( | |
| styles} | i | | i
|Capacitnnce change with | i l ' 1 |
| teuperature ------- i 3.23 i4.7.18 i 5 per style |} 2/ ]
(LIfEe - « = = = =@ = = = = = = 1 3.26 14.7.22.3.11j - wminizunm | |
| | t | i |
| (cunDTrCitRoTD ' ' ' ' |
| (CHR » CHRO1G, | | 1 . I . |
{ CHRO1K, and CHROLN) | | | | {
(AC life (240 hours)- - - - - { .26 (4.7.22.4 I | |
IDissipation factor - - - - - | 3.13 14.7.9 . 3/ | 4/ |
tInsulation resfstance - - - | 3.11 i4.7.7 i iJ !
1 ] { LJ : i |

1/ Six samples for sty]es CHRCG1A, CHRO1D, CHRDIG CHRO1K, and CHROLM,’

P/ See MIL-STD-690 for number of failures pernitted.

3/ The number is at the optien of the manufacturer; the total capacitsnce of
Fhe sanfle units to be tested shall equal 40 uF, unless otherwise specified

see

4/ For reference only; data will be submitted to qualifying activity.
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4.7.5 Seal (see 3.9). Capacitors shall be tested in accordance with method
112 of MIT- - . e following details shall apply:

a. Test condition letters: As specified (see 3.1).
b. Messurements after test: MNot applicable.
4.7.5.1 Alternate test for liquid-filled capacitors. Capacfitors shall be
placed with The terminals facing sideways {not upward] on a.clean sheet of

absorbent paper and exposed to a case teaperature within +3°C, -07C of the
applicable maximum rated temperature {see 3.1) for a minfmum of 1 haur.

After the test, paper and cagacitors'&hall be visually examined for evidence of
ledkage of impregnant or filling compound, or bubbles from the seal.

4.7.6 Dielectric withstanding voltage (see 3.10). Capacitors shall be tested
in accordance with method 301 of MiL-57D0-20Z. The following details and
exception shall apply:

a. Magnitude of test voltage: As specified (see 3.1).
]

b. Hature of potential: ODC [except style CHR49 which shall be ac).

¢. Ouratfon of applicatfon of test voltage: At least 98 percent of
zpplied potential for 1 minute. For 100 percent inspection specified
{n table 1Y, capacitors shall be subjected, at the option of the
manufacturer, to the application of the percent of rated voltage and
for & given.time as specified (see 3.1).

d. Points of applfcation of test voltage: As specified (see 3.1}.

e, Power supply voltage regulation: 2 percent or better.

f. Current resfstor: Sufficient to }imit charging current to 1.0 ampere,
maxioun.

4.7.7 Insuldtion resistance {see 3.11). Capactitors shall be tested in
accordance with method JUZ of RIL-STD-20Z. The following deta{ls shall apply:

a. Test potential: A potential equal to rated voltage oé 500 ¥ dc,
whichever 1s less (see 3.1).

b. Points of measurement:

(1) Terminal to terminal: Insulation resistance shall be measured
between terminals at_the applficadle maximum rated temperature (see
3.1), and at 25°C #3 °C (see 3.11.1}). )

(2) Terminals to case {when case fs not a terminal}: Insulation

r;;istggge shall be measured between each terminal and the case at
25°C £3 C. .

4.7.8 Capacitance (see 3,12}, Capacitors shall be tested fn accordance with
method 305 o - - . ass otherwise spec{fied (see 3.1), the following
details shall apply:

a, Test frequency: 1,000 #100 Hz.
b, Limit of accuéacy: Within *0.05 percent.
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Dissipation factor (see 3.13}). Unless otherwise specified {see 3.1},

the dissipation factor shall be measured at 1,000 #100Q Hz (for capacitors having
2 nomina) capacitance of 1 pyF or less) or 100 +10 Hz {for capacitars having a

nominal capacitance greater than 1 uF).

4.7.10

Barometric pressure (reduced) (see 3.14). Capacitors shall be tested

in accardance with method 105 of MIL-STD-202. 7The following details shall apply:

a.-

b.

Methods of mounting:. By normal mounting means.

Test condition letter D (100,000 feet), unless otherwise specified (see
3.1).

M ]
Tests during subjection to reduced pressure: The specified potential
{see 3.1) shall be applied for at least 1 minute between each terminal
and the case when the terminai fs not connected to the case or between
the insuiated termfnal and the case when the case is a terminal.
However, at no time shal) the potential exceed those 1imits specified
{by altitude and case diameter) on figure 1, A suitable means shall be
used to detect momentary or permanent breakdown.

After the test, capacftors shall be visually examined for evidence of damage.

4.7.11

Yibration, high frequency (see 3.15). Capacitors shall be tested in

accordance with method 204 of MIL-STD-202. The following details and exceptions
shall apply:

.

Mounting of specimens: Capacitors shall be rigidly mounted by the body
to & vibration-test apparatus. Capacitors with lead terminals shall be
secured 0.500 ¢0.125 fnch from the case.

Electrical load conditions: During the test, 2 dc potential equal to
S0 percent of the rated voltage (see 3.1} shall be applied between the
terminals of the capacitor.

=
o
e
oo : 500 Oia- Ca3E ang up
c 44 400 DIA. CASE
ANINN | 7V faiz oiacase
7 4 .
@ 50 ' B " / 7 235 DIA CASE
z \ Q P .195 DIA. CASE
J75 DIA. CASE
.9 N 3
- N -
L 3
Z 70 P \"‘;
w \ w:\h._
S - N L
[ 60 1
:l‘ \ N “'\ -
50 N [~

200 300 400 500 600 70O E0Q 900 K00
VOLTAGE {VOLTS.DC)

FIGURE 1. Breakdown voltage vs, altitude.
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Test condition letter D (20 g°s), uniess otherwise specified {(see 3.1},

Duration and direction of motion: 4 hours in cach of two mutually
perpendicular directions (total of B hours), one paralliel and the other
perpendicular to the cylindrical axis.

Measurements during vibration: Ouring the last cycle in each
direction, an electrica) measurement shall be made to determine

intermittent contadts of 0.5 ms or greater duration, or open- or
permanent short-circufting.

Measurements after vibration: WNot applicable.

test, capacitors shall be visually-examined for evidence of mechanical
open- or short-circuiting.V

salt spray {corrosion) (see 3.16). Capacitors shall be tested in

accordance with method LUl of MIL-S10-20Z. The following details shall apply:

a.
b.

c.

Applicable salt solution: 5 percent.
Test condition letter 8 (48 hours].

Measurements after exposure: Not applicable,

After the test, capacitors shall be visually examined for evidence of harmful
corrosion, unwrapping of, or mechanical damage te the fnsulating sleeves {when
applicable), and obifteration of marking.

4.7.13

Immersion (see 3.17). Capacitors shall be tested in accordance with

method 104 of MIL-ST0-202. 1he following details and exception shall apply:

a.

4.7.14

Test condition ltetter €, with the following exceptions:

{1} Both hot and caold baths shal) be a saturated solution of sodium
chloride and water. .

{2) For quality conformance inspection only, two immersion cycles and
30-minute exposure shall be required,

Inspections after final cycle: Capacitors shall be examined for
evidence of extenstive corrosion, obliteration of markings, and
unwrapping of or mechanical damage to the insuleting sleeves {when
applicable).

Measurements after final cycle: For capacitors with insulating
sleeves, dielectric withstandin? voltage and fasulation resistance
shall be measured as specified 1n 4.7.6 and 4.7.7, respectively, The
measurements shall be made between two wire windings placed arocund the
cleeve of the capacitor 0.500 inch apart; each winding shall consist of
three close turns of 0.040 fnch (18 ANG) bare copper wire, lIn
additton, a1l capacitors shall be subjected to the dielectric
withstanding voltage, insulation resistance, capacitance, and
dissipatfon factor tests as specified in 4.7,6 through 4.7.9. These
latter wmeasurements shall be made at 25°C #3°C and the {nsulating
sleeves shall be removed from insulated units for these measurements.

Solderability (lead termfnals) {see 3.18). Capacitors shall be tested
in accordanceé wWith ueona 708 of HIiL-STD-¢c02. 1the following details shall apply:

b.

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

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

No physical damage after test.
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Specfal mounting means: Rigidly mounted by the body.
Test condition letter 1I.

Electrical loading during shock: During the test, a potential of 50
percent of the rated voltage shall be applfed between the terminals of
the capacitor. R .

Measurements during and after shock: During the test, 8 cathode-ray
osciltoscope {or other coafparable means) shall be used as an indicating
device in determining any electrical failures and intermittent contacts
of 0.5 ms or greater duration, or open- or permanent short-circuiting.

test, capacitors shall be vjsually examined for evidence of breakdown,
acttures, and other visible mechanical damage.

Resistance to soldering heat {see 3.20). Capacitors shall be tested in
accordance with wmethod 210 of HIE-SIE-ZUE. The Tollowing detafls shall apply:

4.7.17
clcles of
sh

Depth of immersion in molten sclder: To a minfmum of 0.250 inch from
the capacitor body.

Test condition letter 6 (260°C ¢5°C for 10 t1 seconds).
Cooling time prior to final measurement: 10 #] minutes.

Measurements after test: Insulation resistance, capacitance, and
dissipation factor shall be measured as specified 1n 4.7.7, 4.7.8, and
4.7.9, respectively,

Moisture resistance (see 3.21). Capacitors shall be exposed to five
the thermal shock specified in 4.7.4 to condition the capacitors, and

211 then ba tactad in accordance with method 106 of MIL_STD.202,  The follpwing

WIIWAT M WL e FIF MWW wT W - e - -

details an

a.

d exceptions shall apply:

Mounting: Mounted by normal mounting means, Capacitors.uhich are
normally supported by their wire leads shall be mounted te rigidiy
supported terminals so spaced that the lepgth of each lead from the

..... fdmem hodu chall ha anmmavimatale N E2C (nah Tuhnlar canacritnre
Lapati eVl UUUY 2@l VS GQPPI VATRMAWCIY VeWied §liwve. VMM U Y wWr

greater than 0.562-1nch nominal dfameter and 1.562 inches in length
shall have a supplementary mounting means, and the leads shall be
supported at the ends during vibration.

Subcycle: A total of five subcycles shall be perfarmed. The vibration

required in step 7 shait be in any direction.

e
Loading (polarization}: Durin stegs 1 to 6 tnclusive, a dc potential
of 100 volts or rated voltage ?see .1), whichever {s less, shall be
apptied across the terminals of 50 percent of the capacitors. No
potential shall be applied to the remaining 50 percent of the

Final measurementy: After the final cycle, capacitors shall be
condftioned at 25.C +I0.C, -5C at a relative humidity of less than 80
percent, and ¢ barometric pressure between 28 and 32 {nches of

wmercury. After a maximum of_24 hours, capacitors shall be exsmined for
evidence of extensive corrosion, obiiteration of marking, and
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unwrapping of or mechanical damage to the insulating sleeves {when
applicable). insulation resistance (see 4.7.7) and dieleciric
withstanding veltage {(see 8.7.6) shall be measured between twa wire
windings, 0.500-inch apart, each winding consisting of three close
turns of 0.040 inch (1B AMWG)} bare copper wire, placed around the sleeve
of capacitors having insulating sieeves. In addition, all cepacitors
shall be subjected to the dielectric withstanding voltage, insulation
resistance, capacitance, and dissfipation factor tests as specified in
4.7.7 through 4.7.9. The insulating sleeves shall be removed for the
latter measurements.

After the test, capacitors shaitl be visvally inspected for evidence of extensive
corrosion, and unwrapping of, or mechanical damage to the insulating sleeves.
M

4.7.18 Terminal strength {see 3.22). Capacitors shall be tested in accordance
with method 211 ofF HIE-SiD-ZUZ. ThHe following details and exceptions shall apply:
2. Test condition letters A {pull test) and D {(twist test).

b. Test condition A:

{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,

4.7.19 Llow temperature and capacitance change with temperature {see 3.23).

4.7.19.1 Low temperature., Capacitors shall be placed in a chamber maintained
at -55°C +0"C, =3 U and a potential equal to the dc rated voltage shall be
applied at this temperatura for 48 ¢4 hours. The voltage shall be applied to
each capacitor through its individual current-limiting resistor of such value to
1imit the charging current to 50 mill{amperes. The afir within the conditioning
champer shall be circulated.

4.7.19.2 Capacitance change with temperature. At the conclusion of the test
specified {a %, 7.10.1, capacitance medsurements shal]l be made ag specified in .
4,7.8, except that measurements shall be.made at -55 C +0 C' -3C, 25 C_t3 C, the
applicable maxfoum rated temperature {(see 3.1), and 25 C #3 C. The -55°¢C
measurements shall be made before the capacitors are removed from the
conditioning chamber. The measurement at each temperature shall be recorded when
two successive readings taken at 5 minute intervals indicate no change {n
capacitance. .

After the test, capacitors shall be visually exénined for evidence of breakdown,
arcing, open- and short-cfrcuiting, and other visible mechanical damzge,

4.7.20 Fungus (see 3.24). cgpacigois shall be tested in accordance with

" ‘method 508, procedure I, of MIL-3TD-814.

4.7.21 Resfstance to solvents (see 3.25). Capacitors shall be tested in
accordance with method 215 of RIL-5T0-20Z. The following details shall apply:

a. Portion of specimen to be brushed: That portion on which warking i3
present.

b. Humber of specimens to be tested: As specified, see tables III and ¥I.
c. Permissible extent of damage: As speciffed in 3.25.

Following each immersion, capacitors shail be brushed with a common hard-bristie
toothbrush for 10 strokes. Brushing force shall be one pound,
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4.7.22 Life [see 3.26).

4.7.22.1 For qualificatfon inspection. Capacitors shall be tested in
accordance wi metho ] -202. The followfing detafls and exceptions

shall apply unless otherwise specified, see 3.1:

a. Distance of temperature measurements from specimens: Temperature to be
measured on the body of the capacfitor.

b. Tegt temperature and tolerance: Applicable maximum rated temperature,
+4°C -0°C, (see 3.1). ({Radfation shall not be used as 2 means of
heating the chamber.}

c. Operating conditions: Conditfons shall be divided into two groups for
testing, as follows:

{1) Twenty each shall be subjected to an accelerated condition of the
specified percent of rated voltage (see 3.1).

{2} Thirty each shall be subjected to 100 percent of rated voltage.

The voltage shall be applied to each capacitor through its fndividual
current-11miting resistor as determined froa the formula;
R = 0.025

—_

Where:
€C = The nominal capecitance in farads.-
R = Resistance in ohms. Note: The actual current-lfmiting resistor
employed shal) have a resistance valuye within #10 percent of the
ca1cu1ated.value (R){ however, R need not exceed 2 megohms.
d. Test conditfon letter F {2,000 +72, -0 hours).

e. Measurements:

{1) During Vife test: The dissipation factor of each sample shall be
measured as specified in 4.7.9 at the applicable maximum rated
temperature (see 3.1) after 24 hours, but not more than 48 hours
frem the start of the 1ife test, and also at any time during the
last 48 hours of the 1ife test. (During thése measurements, the
dc voltage shall be removed from the capacitor terminals.)

{2) After 2,000 hours of 11fe test: Capacftors shall be returned to
. the inspectfon conditions speciffed in 4.3, and 1insulation
resistance, capacitance, and disslgation factor shall be measured
as specified fn 4.7.7, 4.7.8, and 4,7.9, respectively. Capacitors
shall then be visually examined for evidence of corrosion, leakage
of fupregnant or f1l11ing compound, wechanfcal damage, and

Tegfbility of marking.
Upon completion of the 2,000 hour test and related inspections, the capacitors

which were tested under rated voltage conditions shall be tested for an
additional 8,000 hours (see 4.7.,22.2.2). . .
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4_.7.22.2 For exteaded life {FR leveis #m, P, R, and 5},

4.7.22.2.1 At accelerated conditions. Capacitors shall be tested under
accelerated conditions as specified in 4.7.22.1, except that time duration of
test shall be 2,000 +72, -0 hours. Measurements shall be accomplished after 240
*48, -0; 1,000 +4B, -0; and 2,000 +72, -0 hours,.

4,7.22.2.2 At rated conditions {(see 3.1). Capacitors shall be tested under
rated voltage conditions as specified in 4.7.22.1, except that time duration of
test shall be 10,000 +96, -0 hours and the specified aeasurements shall be
accomplished after 240 +48, -0: 1,000 <48, -0; 2,000 +72, -0; and every 2,000
+72, -0 hours thereafter. '

b

4.7.23 Flash point of jmpregnant {see 3.27). The flash point of {mpregnant
shall be measured as specified in ASTH-U92, except that fire pofnt and precision
do not apply. The word "impregnant” shall be substituted for the word "oii"
through the test method.

5. PACKAGING

5.1 Packaging requirements., The requirements for packaging shall be fn
accordance witﬁ MIT-C-300286. _ .

6. NOTES

{This section contafns information of a general or explanatory nature that may’
be helpful, but is not mandatory.)

1 Solder dip (retinning). If retinning {hot solder dip) of the leads is
ired, see J. 5. T T, T,

6
reau
LIL=4t]

6.2 Acquisition requirements, Acquisition documents must specify the
following: - .

2. Title, number, and dite of the specification.

b. Issue of DODISS to be cited in the solicitation, and 1f required, the
specific f{ssue of individual documents referenced {see 2.1).

c., Title, number, and ‘date of the applicable specificatibn sheet, and the
complete part number (see 3.1).

d. Required leveis of preservatfon and packaging and packing, and special
marking (see section §).

6.3 Qualification. With respect to products requiring qualiffication, awards
.will be made for products which are at the time set for opening of bids,
qualified for inciusion in the appiicablie qualified products Tisi whether or aot
such products have actually been so 1isted by that date. The attention of the
contractors §s called to this requirement, and manufacturers are urged to arrange
to have the products that they propose to offer to the Federal Government, tested
for qualiffcation, tn order that they may be eligible to be awarded contracts or
purchase orders for the products caovered by this specification, The activity
responsible for the qualffied products Tist is the Space and Naval Warfare
Systems Command; however, {nformation pertaining to qualification of products may
be odbtained from the Defense Electronics Supply Center (DESC-EQP}, 1507
Wilnington Pike, Oayton, Ohioc 45444-5287, agent for administration of the
Qualified Products List, Application for qualification tests shall be made in
accordance with "Provistons Governing Qualification® (see 6.3.1).

6.3.1 Copies of SD-6, “Provisions Gaverning Qualification” may be obtained
upon application to the Standardfzatfon Documents Order Oesk, Building 40D, 700
Robbins Avenue, Philadelphia, PA 19111-5094.

28

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



MIL-C-39022L

6.4 Definitions.

6.4.1 Momentary breakdown. Momentary breakdown is defined as a siangle or a
series of raplidly-succeeding capacitor discharges evidenced by abrupt decreases
in insulation resistance of values below the 1imit speciffed in 3.10 and followed
by restoratfon of the resfstance to a value above this limit.

6.4.2 Liquid-filled capacitors. A liquid~-filled capacitor is a capacitor in
which a 1Tquid Tmpregnant occupies substantially all of the case volume not
required by the capacitor element and its connections. Space may be allowed for
expansion of the Viquid under temperature varfation,

an i - i—‘-—_
r

nformstion. Equipment designers should refer

5.5 Sfll‘:tl-ll‘.ll d PHIL I . W - L
to MIL-STD-198 for a n of standard capacitor types and values for new
equipment design. The capacitors covered by thfs specification are primarily
intended for use in power supply filter circuits, by-pass applications, and other
applications where the alternating current {ac) component of voltage {s small
with respect to the applied d¢ voltage and where occasional periods of
low-insulation resistance and momentary breakdowns (see 6.4.1) can be tolerated.
However, CHROL styles may be used for applfcations requirtng a tight capacitance
tolerance, excellent capacitance stabflfity, very high fnsulation resistance, and
Tow loss factors where the &c component of voltage is large with respect to the
appiied dc voltage and where momentary breakdowns {see 6.4.1) cannot be tolerated.

w |
o |rm

6.6 Dfelectric material. Dielectric materials normaily used in the
construction of the capacitors described herein are of the materfal specified
(sep 3.1), however is not restricted thereto.

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

6.8 Subject term (key word) listing.

Capacitance

6.9 PIN examples. ' .
M390227 01- 1251

Single letter desfgnating levels
of testing

| |
I -+
' : : l Wonsignificant dash number
| | Slash sheet number
|
| Mil1ftary specification number
H330227/ 8- A 349 M
| T Il T
I . | | | . .
| { | ] Single letter designating
{ | : FR levels (M, &, R, and $)
| | :
| | {_- Nonsignificant dash number
! |
| |
|
!
!

S$lash sheet number

e o —————— —— ]

Military specification number
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Single letter designating FR
levels (M, P, R, and §)

Single letter designating
tolerance

Capacitance express in (pF),

the first two digits represent

’ significant figures and the
last dfgit speciffes the
number of zeros to follow

single letter designating
circuit and voltage code

slash sheet number

Military specification number

Single letter designating FR
levels (M, P, R, and S}

_{
_,___4ﬂ

Single letter designating
tolerance .

Capacitance express in (pF),
the first two digits represent
significant figures and the
last digft specifies the
number of zeros to follow

Single letter desfgnating
voltage code

——— T — Y ) Y i —— — —

Slash sheet number

— i e i —— A S —— — AT A — ——— p— -{

Military specification number

6§.10 Changes from previous {ssue. Marginal aotations are not used {n this
revision to g&éhf!??‘tﬁiﬁges wIth respect to the previous {ssue due to the
extensiveness of the changes.
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APPENDIX

PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 Scope. This appendix details the procedure for submission of samples,
with related data, for qualification inspection of capacitors covered by this
specification. The procedure for extending qualification of the required sample
to other capacitors covered by this specification is 2also cutlined herein. This
appendix is a mandatory part of the gpecification. The information contained
herein is intended for compliance.

20. APPLICABLE DOCUMENTS
This sectfan is not applicable to this appendix.
30. SUBMISSION

30.1 Sample. Qualiffcatfon to "M" level (see 3.1) shall be in accordance with
table I11.

30.1.1 Single type submission. A sample consisting of 76 sample units of each
style, circuit, dielectric material, rated voltage, capacitance value, and
capacitance tolerance for which qualification is scought shall be submitted.

30.1,2 VYoltage group submissfon. For styles CHRO9, CHR1Z2, CHR1S5, CHR49,.and
CHR59, a sample consisfing of JB sample units of the highest capacitance vatue in
the smallest case size and 38 sample units of the highest capaclitance value in
the largest case size, within a single voltage rating for which qualification is
sought, shall be submitted. The style, circuit, dielectric material, capacitance
tolerence, and FR level of the sample units shall be the same. Separate
subaissfon shall be made for each voltage group in each style (except CHRO9 and
CHR12) for which qualtification 1s sought (see table YII). Styles CHRO9 and CHR1Z
with voltage Fatings of 200, 400 and 600 veolts may be combined for submission as
tndicated in table Y11. For environmental tests only, CHRO1A will .qualify CHROL1B
and CHROLC; CHROID will qualify CHROLE and CHROIF; CHRO1lG will -qualify CHROlH and
CHRO1J; CHROIK will qualify CHROLL and CHROIM; and CHROLN will qualify CHRO1P and
CHRGIR.

30.1.3 Complete qualificatian group submissioen, The types and number of
sal?les which shall be submitted for qualificetion approva) are those shown 1in
table Y11 and shall be grouped in accordance with that table.

30.1.4 Impregnant. Two-hundred cubic centimeters of each impregnant used in

"the specimeéns Yor which approval 1s sought shall be submitted. On subsequent
submissions, an {mpregnant which has successfully withstood the flash point of
fupregnant test (see 4.7.23} need not be subuftted.

30.2 Test data. When specifically requested, each submission shall be
accompanTed by test data covering the nondestructfve tests 1isted fn table 11!
which have been performed on the specimens. The performance of the destructive
tests by the manufacturer on a duplicate set-of specimens 1s encouraged, although
not required. A}l test data shall be submftted in dupifcate.
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APPENDIX

30.3 Description of items. The manufacturer shall submit a detailed statement
of the materials and constructional features of the capacitors being sSubmitted
for test, including fnformation on whether they are liquid-filled or
liquid-impregnated; the type ‘and quantity of the impregnant; the type, thickness,
and number of tayers of the capacitor tfssue; material, thickness, and applied
finfsh of the case; and detafls of the terminal assemblies.

40. EXTENT OF QUALIFICATION

’

40.1 S5ingle type submission. Qualification of a capacitance type will be
restricted to the dielectric matertal, dc rated voltage, and capacitance value
submitted. Capacitance-tolerance qualification will be restricted to the
capacitance tolerances equal to and wider than the tolerance submitted. Circuit
1 qualiffcation will be the basis for qualification for circuft 3. Extent of FR
level qualification shall be as specified in 40.4.

40.2 Voltage group submission. Quatiffcation of the capacitance types
suybmitted will be a basls for qualificatfon for all cagacitance values and case
sfzes in the voltzge group. Capacfitance-tolerance qualffication will be
restricted to the capacitance tolerances equal to and wider than the tolerance
submitted. Circuit 1 qualification will be the basis for quatification for
circuft 3. Extent of FR level qualification shall be as specified fn 40.4.

TABLE v]l. Samples for complete qualification submissions.

——— . ] — — — —— ik S — — — —— _.—.——~—1_—-«—.—|—__,_

1 ¥ I
Style I Qualification | Types to be } Quantity for complete |
: group { submitted : qualification groups :
i A
1 T L i
CHROY | 50 v I M39022/01-1273 | k}:) |
CHR1?2 | | M39022/08-2193 : 38 ;
| {
| T | |
CHROY9 i 200 ¥ | M39022/01-1401 | kF:] 1
CHR12 | | M39022/08-1161 { 38 :
| 1
{ 460 ¥ | H39022/01-1445 | 38 |
| | M39022/08-1189 ] 38 1
| | | |
l i ! |
} 600 V | M39022/01-1473 | 38 |
; : M39022/08-1225 ’ 38 }
| T E j [} I
CHR19 1 200 ¥ | H39022/02-1111 | k}:| |
‘ | M39022/02-1163 1 38 :
1
{ 400 ¥ ! M39022/02-1167 | as {
| | Wisp22/02-1211 } k1] i
| |
I . T I [
CHR29 | 200 ¥ | M39022/04-1001 | 28 |
: | M39022/04-1038 : 38 :
{
I 400 V¥ | M39022/04-1039 ‘ 16 :
|

32

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



MIL-C-39022€

APPERDIX

TABLE VI1, Samples for complete qualification submissions - Continued.

T ; | T T
I Style ! Qualification | Types to be | Quantity for complete |
I | group | submitted | qualification groups |
| | | J |
T T T T T
{ CHR49 {AC rated voltage! ] I
| | 165 v | M439022/07-1031 | i8 I
f ! 110 ¥ } n39022/07-1042 ! 38 !
| 1 80 v | M39022/07-1043 { 38 |
! ] 200 v | M319022/07-1052 ! 38 |
1 | 400 Vv t M39022/07-1171 i 38 !
| 1 400 ¥ ! M39022/07-1177 | a8 {
i | { ) {
i 1 L i T
| CHROLA { 3o v 1 M35022/9-A349H ! 76 |
| CHROlB | oy t M39022/9-B349M | 76 |
{ CHROIC | Jo v 1 M39022/9-C349M | 76 |
[ CHROLID | 50 ¥ ! M39022/9-D331M | 76 {
! CHROIE | 50 ¥ 1 M39022/9-E331M | 76 |
f CHROLF i 80 ¥ | M39022/9-F331M i 76 i
| CHROlG | 100 ¥ | N39022/9-6295M | 76 |
|  CHROILH | 100 ¥ [ H39022/9-H295M ! 76 ]
| CHROL1J | 100 v r M39022/9-J295H | 16 i
|  CHROLK | 200 ¥ { M39022/9-K283M | 76 |
| CHROIL | 200 ¥ | M39022/9-L283M ] 76 ]
{  CHROIM | 200 ¥ ! M39022/9-M283M | 76 i
| CHROIN i 400 v 1 N39022/9-N127HM { 16 {
| CHROIP | 400" ¥ 1 N3Y022/9-PL2TH ! 76 {
; CHROIR I 400 ¥ 1. M39022/9-R127H { 76 |
] i
T | I - !
| CHR10 | 50 v | M39022/10A473FM 1 38 |
| ; { M39022/10A226FM : 38 :
I |-
i { 160 v { M33022/10C103FM | 38 |
i 1 1 M39022/10C226FM | is i
! ! 1 | |
| | 200 v | M39022/10E103FM | 38 !
| ] | M39022/10E106FM : i8 ]
| | { !
l 300 ¥ | M39022/10L103FM | is {
-{ | | M39022/10L395FNM ! as I
! | ! ! {
1 | 400 V¥ f M39622/206103FM | 38 |
| | : | M39022/106275FM : k] :
1 { |
| i 600 ¥ | M39022/10J103FHM | 38 i
{ ! ! M35022/10J105FM ! a8 !
1 L) i [ 1
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APPENDI X
TABLE VvIl. Samples for complete qualification submissigns - Continued.
Style Quailification Types to be Quantity for complete

| 1 I | |
| | | | {
l | group | submitted | qualification groups |
| | | ] |
T | 1 | B T
| CHR20D | 30 | M39022/11A333FH ] 38 |
: : , M39022/11A105FM : k¥:] {
| CHR2L | 50 i m3do22/118103FN i 18 l
i H ! M19022/11B68B4FM : 38 |
| | | |
I CHR22 q 100 i M39022/11C562FNM | 38 |
| | | M39022/11C224FN : 38 :
l | !

| CHR23 | 150 | M3I9022/11D332FM | 38 |
| | | M39022/11D104FM | 38 |
| | ! | |
| CHR24 | 200 | M39022/11E222FM | is |
f | | M39022/11E683IFM : 38 :
) ] |

| CHRZS | 300 | M39022/11F102FNM | k}:] [
| | I M35%022/11F393FM : as :
| | |

mplete

ualificatton

=

40.3 Comp g groug-submission.
qualificat ] be the

{on group

subhmitscinn wi
=0 Wil

Qualification of the complete
as1s for qualfficatfon for all types,

styles, circuits, dielectric materials, rated voltages, capacftance values, and

capacitance tolerances,

in 40.4.

Extent of FR level qualification shall be as specified

40.4 FR level qualification. The extent of qualti{fication between FR levels

shall be as specitied in table YIII.

TABLE VIII.

.Extent of FR level qualification..

o

.o

-ty
-t )

2 =n

<
-t

)
-

[}
- )

—— i Sy ] o —— o —

b - N

— —— ] ——— — —

50. QUALIFICATIOR APPROYAL FOR LOWER FR LEYELS

§0.1 FR

ualification.

, Extensfen o
in accordinceé witn #.%.% of this specifi

i BN .
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CONCLUDING MATERIAL

Custodians:
Army - ER
Navy - EC
Air Force - 8%

Review activities: 'y
Army -.AR
OLA - ES

User activities:

Navy - AS, CG, MC, 05, SH
Air Force - 19
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