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PERFORMANCE SPECIFICATION

CAPACITORS, FIXED, ELECTROLYTIC (ALUMINUM OXIDE), ESTABLISHED RELIABILITY
AND NOW-ESTABLISHED RELIABILITY, GEMERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for established relisbility (ER) and non-
ER, aluminum oxide, electrolytic, fixed capacitors (see 6.1). Capacitors meeting the ER requirements of
this specification have reliability established on the basis of life tests performed at rated voltage at
85°C for failure rate (FR) levels ranging from 1.0 percent to 0.001 percent per 1,000 hours in accordance
with MIL-STD-690. These FR leveis are established at a 60-percent confidence (evel and sre msintained at »
10-percent producer’s risk. The level of reliability is identified by the following FR Level sywmbols:

Symbol FR_level (%/1,000 hr)
L} 1.0
P 0.1
R 0.01
H 0.001

A part per million (PPH) quality system is used for documenting and reporting the asverage outgoing quatity
of ER cepacitors supplied to this specification. Statistical process control (SPC) techniques are required
in the menufacturing process to minimize varistion in production of ER capacitors supplied to the
requirements of this specification.

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

Beneficial comments (recosmendations, additions, deletions) and any pertinent data which may be of use
in improving this document should be addressed to: Defense Electronics Supply Center, ATTN: DESC-ELDM,
1507 wilmington Pike, Dayton, O 45444-5765, or by using the self-addressed Standesrdizetion Documwent
improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.

AMSC N/A £SC 5910
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

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

2.1 Governwment documents.

2.1.1 Specifications, standards, and handbooks. The fcllowing specifications,
stanagards, and handbooks form a part of this document 30 the extent specified
herein. Unless otherwise specified, the issues of these documents are those
Jisted in the issue of the Department of Defense Index of Specifications and
Standards (DDDISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY
miL-C-39028 - Capacitors, Packaging of.

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

STANDARDS
FEDERAL
FED-STD-H28 - Screw-Thread Standards for Federal Services.
MILITARY
MIL-STD-202 - Test Nethods for Electronic and Electrical
Component Parts.
MIL-STD-690 - Faflure Rate Sampling Plans and Procedures.
MIL-STD-790 - Reliability Assurance Program for Electronic
Parts Specifications.
MIL-S5TD-810 - Environmental Test Methods.
MlL-STD-1276 - Leads for Electronic Component Parts.
MiL-STD-1288 - Marking of Electrical and Electronic Parts.
niL-STD-45662 - Calibration Systems Requirements.

(Unless otherwise fndicated, copies of federal and mflitary specifications,
standards, and handbooks are available from the Standardization Documents Order
Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094,)

2.2 MNon-Government publications. The following documents form a part of this
documen o the extent spec e erein. Unless otherwise specified, the tssues
of the documents which are DoD adopted are those Yfsted fn the issue of the

DOD1ISS cfted 1n the solfcftation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the 1ssues of the documents cited in the

solfcitation (see 6.2).
ELECTRONIC IMDUSTRIES ASSOCIATION (EIA)}

EIA-554 - Assessment of Outgo'n? Nonconforming Levels
in Parts Per Nillion (PPN),
EIn-557 - Statistical Process Control Systems.

(Application for copies should dbe addressed to the Eleactronic Industries
Association, Engineering Department, 2001 Penmsylvania Avenue NM, MWashington, OC

20008.)

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:35Z
Check the source to verify that this is the current version before use.
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{Non-Government standards and other publications are normally avaflable from
the organizations which prepare or distribute the documents. These documents may
21so be availadble in or through libraries or other informations) services.)

S. REDUIKREMENTS

3.1 Specification sheets. The individual item requirements shall be as
specified herevn and Tn accordance with the applicable specification sheets.
the event of any conflict between requirements of this specification and the

specification sheet, the latter shall govern (see 6.2).

In

3.2 Qualification, Capacftors furnished under this specification shall be
products which are authorized by the qualifying activity for listing on the
applicable quatified products Y1st at the time of award of contract (see 4.4 and
€.3). Unless procured from the manufacturer or his authorized distributor listed
or approved for listing on the qualified products list, parts furnished under
this specification shall not be considered as having met the requirements of this

specification.
3.3 Reliability and quality (ER styles only).

3.3.1 Relfability. Relfabilfty of ER capacitors furntshed under this
specification shall be established and maintained in accordance with the

procedures and requirements specified in MIL-STD-790 and MIL-STD-690 with details
specifiea tn 4.1.2, ¢4.4.4.), and 4.4.7.

3.3.2 Quality.

3.3.2.1 Statistical process control (SPC). The manufacturer shal) taplement
and use SPL technlques Ei the sanutacturing process for ER parts covered by this
specification. The SPC program shall be developed and maintastned in accordence
with all the requirements of EIA-557. The SPC program shall de documented and
maiatained as part of the overal) relisdility assurance program as specified in

NIL-STD-790. The f1aplementation date for SPC shal)l be 12 months from the dete of
this specification. Processes for application of SPC techniques should 1include

but are not limited to:
a. Foil classification.
b. Rolling.
€. lmpregnation.
d. Cover assembly.

e. Encapsulation,

3.3.2.2 Quality Jevels. The quality of lots that have been subjected to and
have passed e subgroup 1 100 percent screening inspectfons of group A
inspection shall be established and maintatined 1n accordance with 4.5.1.2.1.2.3
and EI1A-554, method B. Individua) PPN defect Yevels (1.¥., PPN-2 &nd PPN-3) and
an overall PPN defect Yevel (f.e., PPM-5) shall be estab)ished,based on the tests

prescribed {n the subproup 2 tests of the group A inspections, The defect leve!
for PPH-2 shall be less than 100 PPN. Data shall not be sxcluded from the

appropriate PPN calculation unless specifically authorized by the qualifying
activity. Guidance for exclusfon of data is speciftied fn EIA-554.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:35Z
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3.3.2.3 Noncompliance. The contractor shall notify the qualifying activity
when the 100 PPN Eevei is reached or exceeded for PPM-2. The contractor shall
provide sufficient information to the qualifying activity documenting the causes

of the problem and what corrective action is being taken. Ffailure to correct
nis problem shall be the basis for rempval of the affected product from the QPL.

3.4 Material. The material shal) be as specified herein; however, when @

definite material is not specified, a materia) shal) 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 &
guarantee of the acceptance of tnhe finished product.

3.4.1 Case insulation {insulated capacitors only). Case insulation shall not
soften, creep, or shrink 10 a point where a part of the cylindricalt case is left
uncovered at the high operating temperature. The use of exterior cardboard
sleeves for fnsulating purposes shall not be permitted.

3.4.2 Internal examination. MWhen capacitors are examined as specified in
4.6.2.1, there shall be no visidble evidence of corrosion.

dimensions. Capacitors shall be of the
fed (see 3.1).

3.5.1 Case. Each capacitor shall be enclosed in a metal case, and shall bde
effectively sealed against the entry of contaminants, and leakage or evaporation
of the electrolyte. The element shall be secured so that there will be no
sovement in the case.

3.56.2 Jermimals. All terminals shall be permanently secureé internally and
externally, as applicadble, so that normal handling of the tersinals will not
result 1n wear, damage, or excessive strafn to the capacitor element, case, or
case insulation. \Nire-lead terminals shall be hot-solder dipped or electroplated
with solder having & tin content of at least 40 percent. Threaded portions of
;c;:w-thrcac terminals shall be in accordance with FED-STD-N28 as specified (see

3.5.2.1 Selder aip (retinnin

Only the manufacturer (or gory
dir/retin the Jsads of product supplied to this specification, provided the
solder dip process has been approved by the qualffying activity.

3.5.2.1.1 guclifzin’ oct1v1t¥ cggroval. Approva) of the solder dip process
will be based on one o e following options:

a. udhen the origtnal lead finish qualified was hot-solder dip lead finish
§2 of MIL-STD~1276 {Note: The 200 microinch maximums thickness
requirement {3 mot applicable.), the sanufacturer shall use the same
solder dip process for retinning as is used in the original menufacture
of the product. :

1esds) (capacitors with wire-lead terminals).

b. When the Tead originally quatified was not hot-selder dip lead fimish 52
of MIL-STD-1276 as prescribed in 3.5.2.1.1a, approval for the process to
be used for solder dip shall be based on the following test procedure:

(1) Thirty samples of any capacitance valwe for each style and lead
finfsh are subjected to the manuTecturer's solder ¢ip process.
Following the solder process, the capacitors shall be subjected to
the electrical tests of group A inspection, with no defects allowed.

(2) Ten of the 30 samples shal) then be subjected to the solderability
test as specified 1n 84.6.8. No defects are allowed.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:35Z
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3J.5.2.1.2 Solder dip/retinning options. The manufacturer (or his authorized
category 8 or C distributor] may soider dip/retin as follows:

a. After the group A screening tests. Following the solder dip/retinning
process, the electrical measurements required in group A, subgroup |
screening tests shall be repeated on 100 percent of the lot. (Note:

The manufacturer may solder dip/retin prior to the electrical
measurements of the group A, subgroup 1 tests. This would eliminate the
need for an additiona) set of electrical measurements.). The Percent
Defective Allowable (PDA) for the electrical measurements shall be the
same 3s for the subgroup ! tests.

b. As a corrective action 1f the 1ot fails the group A solderability test.

c. After the group A inspection has been completed. Following the solder
dip/retinning process, the electrical measurements required 1n group A,
subgroup 1 screening tests shall be repeated on 100 percent of the lot.
The PDA for the electrical measurements shall be as for the subgroup 1
tests. Following these tests, the monufacturer shall submit the lot to
the group A solderability test as specified in 4.6.8.

3.6 Burn-in (ER styles only). When capacitors are tested as specified in
4.6.3, There shall be no evidence of dancge. arcing, or breakdown., After
burn-1in, capacitors shall meet the following requirements:

DC leakage - - = = « « = = o o =« Shall not exceed the initial requtirement
specified (see 3.1).

Capacitance - - = = - =« = = = = = Within the tolerance specified (see 3.1).

ESR - = = = ¢ = o o o o o = - = - Shall not exceed the initfal requirement

specified [see 3.31).

3.7 bC 100&110. When measwred as specified in &4.6.4, the dc leakage shall not
exceed the appliicable value specified (see 3.1). For nonpolarized style

capacitors, the 1imits apply to measurements In both directfons, except that
after environmental tests involving one directional polarfzation greater than 30
minutes, the 1tmits shall apply to the last polarized direction only.

3.8 c.glgiggnet. When meesured a3 specified in 4.6.5, the cepacitance shall
be with erance of the nominal value specified [see 5.1)

3.9 Equivalent series resfstance (ESR). When measured as specified in 4.6.6,
the ESR i‘n ohms) shall not exceed the value specified {see 3.1).

3.10 ow temperature exposure, When tested as specified in 4.6.7, capacitors
shall meel Tthe goTioiTnd Tequirements:

DC leskage - - -« = ¢ o = = & - - Shall not exceed the initia) requirement
specified (see 1.1).

Capacitence = ~ =« =« = - - = = « =« Hithin the tolerance specified (see 3.1).

R - e o e c e e e e o - = - = Shall not exceed the initfal requirement

specified (see 3.1}.

3.11 . Whean
capacitors are sted a8 s [ n §.5.8, e [13 surtace of the leads
shall be at least PS-percent covered with a new, smooth solder coating. The
remaining 5 percent of the lead surface shall show only small pinholes or rough
spots; these shall not be concentrated in one area. Bare base metal aad areas
where the solder dip falled to cover the original coating are indfcations of poor
solderabtlity, and shall be cause for fallure. In case of dispute, the percent
of coversge with piaholes or rough spots shall bde determined dy actual
measurement of these areas, as compared to the total ares.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T18:35Z
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3.12 Tlermina) strength., When capacitors are tested ss specified in 4.6.89,
there shall be no loosening of terminals or permanent damage to the terminal
weld, or termtnal solder, as applicable,.

3.13 Stability at reduced and high temperatures. When tested 25 specified in
4.6.10, tapecitors shall meet the following requirements:

Step 1:
DC leakage - - - - - - s Snhall not exceed the initial
requirement specifieu [see 3.1).
Capacitance - - - - - = = - - = - Within the tolerance specified (see
3.1},
ESR « = = o ¢« o o s e o o o = = = Shall not exceed the initial
requirement specified (see 3.1).
Step 2:
Impedance- - - - - - - - - - - - - Shall not exceed the value specified
(see 3.1).
Capacfitance- - - - - = -~ = = = - - Change not more than the value

specified (see 3.1).
Steps 3 through 5:

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

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

ESR = = c o = o ¢ o o o & = = = = Shall not exceed the value specified
{s5ee 3.1).

3.14 Life. When tested as specified in 84.6.11, capacitors shall meet the
following requirements:

DC leakage - - - - =~ - = - « - ~ - ?h'l]3”:§ exceed the value specified
see 3.1).

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

ESR « = ¢ c o o v o v @ o « = = = Shall not exceed the value specified
(see 3.1).

Yisual examination - - - - - -« - - There shall be no leakage of
electrolyte or evidence of mecharical
damage, end the marking shall remain

legibdle,
3.15 Case insulation (insulated capacftors only).
3.15.1 Dielectric wfthstnnainF voltage. When capaciters are tested as
specified n &.0.14.1, ere sha ¢ no breakdown of the insulation.
3.15.2 Insulatton resfistance. MNhen capacitors are tested as specified 1in

4.6.12.2, TRert IRGTT BT RS Dreskdown of the insulation, and the insulation
resistance shal!l not dbe less than 100 megohms.

3.16 Shock (specified pulse}. When capacitors are tested is specified in
4.6.13, ere sha ® R0 Tnteratttent contacts of 0.5 millisecond (ms) or
greater durationm, orcinz. or open- or shert-circuiting, nor shall thers be any
evidence of mechanical damage or leakage of electrolyte.

3.17 Yidbration. Whem capacitors are tested as specified in &4.6.14, there
shall be mo Tnterafttent contacts of 0.5 ms or greater duration, or open- or
short-circutting, nor shall there be any evidence of mechanical damage or leakage

of electrolyte.

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



MIL-C-35018C

3.18 Salt spray (corrosion) {al} st les except CUB! and CURB!). When
capacitors are tested as spec e , there shs ¢ no harmful corrosion
and at least 90 percent of any exposod neta? surface of the capacitor shall be
unaffected. In addition, there shall be no more than 10-percent corrosion of the
terming) surface. Harmful corrosion shall be construed as any type of corrosion
which fn any way interferes with mechanical or electrical performance. There
shall be no unwrapping of or mechanical damage to the insulating sleeves (when
applicablie). The marking shall remain legible.

3.19 Therma) shock and immersion. When tested as specified in 4,6.16,
capacitors shall meet the following requirements:

DC deakage - - - - - =« =« -« = -« - o - - - Shall not exceed the initial
requirement specified (see J.1).

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

ESR o = = o o o o o o 0 o0 o o o = o o - Shall not exceed the initia)
requirsment specified (see 3.1}).

Visual examinationr -« « = = = - - = <« . = There shal) be no harefu) or

extensive corrosion and at least
950 percent of any exposed meta)
surface of the capacitor shall be
protected by the finfsh, There
shall be no more than l0-percent
corrosion of the terainal
hardware or mounttng surface.
There shall be no leakage of
electrolyte or mechanical damage,
and marking shall rematn legidle
after the test. When applifcadle,
case fasulation shall not exhibit
evidence of burning, charring, or
arcing, and shall aset the
requireaents of 3.15. In
additfon, there shall bdbe no
evidence of dye penetration when
viewed under sltraviolet light,

3.20 S!raﬁ vo1t%|e. When capactitors are tested as specified In 4.6.17, there
shall be no breeskdown or other permanent damage. Terminals and seasls shall
remain intact. There shall be no lTeakage of the electrolyte when the capacitor
1s held with its end sea) downward during the test. Capacitors shall seet the

following requirements:

DC Yeakdge - - =« o = ¢ = o ¢ o = = o« = = Shall not exceed the inftial
requirenent specified (see 3.1).
Capacitante - « = « = « o = o o = « o = Change not more than the value
specified (see 3.1).
ESR - & o e ¢ o 2 e e 0 ¢ o v o = o = Shat! not exceed the inftial
requiresent specified (see 1.1).

3.2t see 3.1). When capacitors are tested as specified
opernte. and there shall be no explosive expelling of
the contents. oisrnptlon shall occur only at the vent; the case or end seal
shall not otherwise rupture.
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3.22 Moisture resistance. When tested s specified in 4.6.19, capacitors
shall meet the tollowing requirements:

BC lesakage - - - - - - . Shall not exceed the initial
requirement specified (see 3. 1),

(apacitance - - - - - <« « o « - « - o - Change not more than the value
specified (see 3.1).

ESR = = o & o o ot et e e e e e e e . Shall not exceed the inftial
requirement specified (see 3.}1).

Case ipsuviation - . - - <« - « - - - - - Shall be as specified in 3.15
(when applicadble).

vyisual examination - - - - <« « - - - . = There shal) be no harmful or

extensive corrosion and at least
90 percent of any exposed metal
surface of the capacitor shall be
protected by the finish., There
shall be no more than 10-percent
corrosion of the terainal
hardware or mounting surface,
There shall be no unwrapping of
or mechanical damage to case
ifnsulation {(whe applicable).
There shall be no leakage of the
electrolyte or deformation of the
case, and marking shal) remain
Tegible.

3.23 Fungus. The manufacturer shall certify that all external materifals are
fungus rosl!fnat or shall perform the test specified in 4.6.20. When capacitors
are tested as specified in 4.6.20, examination shall disclose no evidence of
funges growth on the external surface of the capacitor.

. When capacitors are tested as specified
s al t B ashover, breakdown, evidence of mechanical damage
or leskage of the electrolyte. The marking shall remain legidle.

3.25 nigh temperature exposure. When tested as specified in 4.6.22,
capacitors shall meet the Tollowing requirements:
DC leskage - - - - - - B $hall net exceed the valwe
specified {see 3.1).

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

ESR = = « = ¢ 0 a0 o = = = - e s e - o= Shall not exceed the value
s:ec!fitd {see 3.1).
Yisual examination - = - - « « . - - - = There shall be no deformation of
the casse.
3.26 Reverse voltage (w . When tested as specified in
4.6,23, capac owing requirsments:
OC leakage - - - - - R I R T Shall not exceed the value
specified (see 3.1).
Capacitance - - - - - - < - = % e Change not more than the value
specified (see 3.1),
ESR - - = o = o o = = = & N Shall not exceed the inftial

requirement specified (see 3.1),
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3.27 High temperature verification {(styles CUle, CUI3, CUR13, Culd, Culs,
cuis, culY CUR[; TURTY, tUOI, CURDY CU‘UZ CURU} and LUROY only). When
capecilors are tested as specxf?ea in §.6.¢%, there shal]l be no evidence of
damage, arcing or breakdown, and the capacitors shall meet the following
requirements:

Shall not exceed the value

specified (see 3.1).

Change not more than the value

specified (see 3.1).

ESR - - - « - « = <« - - T, Shall not exceed the initial
requirement specified (see 3.1).

3,28 AC verification (styles CUR91 and CURS2 %nlzl. When tested as specified
in 4,6.25, capacitors sha withstand the ac voltage exposure without visible

damage, and shall meet the following requirements:

DC leskage - - - - - - - « - - - - - - -

Capacitance - -« - -« - - = o = = - o =« -

DC Veakage = = - = = o = = o o o = = =« - Shal)) not exceed the value
specified {see 3.1).

Capacitante - - = = = = = « « & = = « = Change not more than the value
specified (see 3.1).

ESR - ¢ =« =« = = = - - - e . ... Shall not exceed the inftial

requirement specified (see 3.1).

3,29 Penetratd
cursgy, CtURIY, anc
meet the followle

DC Teakage - « = = = = o = ¢ = = = = = = Shall not exceed the inftial
requirement specified (see 3.1).

Capacitence - - =« - - - e e e o= Change net more than 210 percent
of the inftfal measured value
{see 3.1).

ESR « = o = = «a o o a0 o o & =« SR Shall not exceed 115 percent of

the initial requirement (see 3.1).

. When tested as

specifie , capac ollowing réquirements:

OC leakage - -~ « = « = =« = = = o =+ - - - Shell not exceed 300 percent of
the initial requirement specified
{see 3.1).

Capacitance « - = « = « « = = S Shall not exceed 210 percent of
fnittal measured value.

ESR = =« o o o s o - - R . Shall not exceed the inftial
rtquirclcnt specitied [see 3.1).

3.31 Marking. Capacftors shall be marked 18 accordance with sethod 1 of
MIL-STD- . Marking shall {include the "JAN® brand (ER style only}; Part or
lIdentifying Number {PIN) (see 3.1); capacitance 1n (uF); capacitance tolerance;
dc rated voltage; date code; lng‘sg!rc! cade, The ¢gc rated volthe for polarized
capacitors shall be desfgnated *VYDC® and nonpolerized ca:aé!tor: Pi11 be
desfgnated "VNP". Both voltages and temperatures shall be shown on dusl-rated
units, Polarity on polarized capacitors with axfa) wire-lead terminals shall be
indicated dy s mininum of twe plus (*) symbol at the pesitive end of the case.
For capsciters with beth terminals on the same end, the positive terminal shal)d
be 1dentified by a single plus (*) symbol adjacent to the termsinal, or as
specified (see 3.1). Each capacitor body shall be legibly marked with
smear-resistant ink that will withstand the environmental conditfons specified
herein. The marking shall remafn tegible after all tests.
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3.31.1 “JAK" and "J" merking (ER styles only). The United States Government
has adopted, and Vs exercising legitimate control over the certification marks
"JAR® and “J", respectively, to indicate that items 5o marked or fdentified are
manufeactured to, and meet all the reguirements of milftary specifications,.
Accordingly, items acquired tu, and meeting all of the criteria specified herein
ana 1n applicable specificdtions shal)l bear the certification mark "JAN" except
that items too small to bear the certification mark “JAN" shall bear the ietter
“J®. The "JAN" or "J" shall be placeo immediately before the PIN except that if
such location would place a hardship on the manufacturer in connectfon with such
marking, the “"JAN" or "J" may be located on the first line above or below the
PIn. J[tems furnished under contracts or orders which either permit or require
deviation from the conditions or requirements specified herein or 1n applicable
specifications shal)l not bear “JAN" or "J". In the event an {tem fails to meet
the requirements of this specification and the applicable specification sheets or
associated detail specifications, the manufacturer shall remove the “JAN" or the
"J" from the sample tested and also from all items represented by the sample.

The “"JAR® or "J" certification mark shall not be used on products acquired to
contractor drawings or specifications. The Untted States Government has obtained
Certificate of Registration Number 504,860 for the certification mark “JAN".

3.31.2 Supplying to higher faflure rate levels (FRL'sS). A manufsctuer may
supply toe s 3VTUFe rate Tevels than to which he fs qualified. Itess of
an exponential) FRL as shown ¢n table | and marked to lower FRL's, with procuring
agency approval, are substitutable for higher FRL's, and shal) not be remarked
unless specified in the consract or purchase order (see 6.2), the Tot date codes
on the parts are unchanged, and the workmanship criteria is met.

TABLE I. Faflure rate level substitutability.

T ) T
{ Parts qualified to | Are substitutable for |
| fatlure rate level | failure rate level I
|8 1 {
| S | M, P, and R |
| R | M and P [
| [ ] i " i
l ) |

3.31.3 Substitutadl) of capacitance tolerance and rated voltage. Parts
Qualified 2 ) er capactitance tolerance or gher rated voltage,
with procuring sgency epproval, are substitutable for parts marked to looser
capacitance tolerance or lower rated voltage, provided all other values are the
same. The substitutadle parts shall not be remarked wnless spocified in the
contract or purchase order (see 6.2). 1In the event the capacitance tolerance or
voltage rating 13 remarked, the lot date codes on the parts shall not be changed
and the workmanship criteria shall be met.

3.31.4 Substitutability of vibratt lev . Parts qualified and sarked to
hMgh Yruqu!l!!'!?*!t!!ll ‘37515;‘w‘!ﬁ prvccr!;g agency approval, are
substitutadle for lower freguency vidration level parts, provided all other
valuess are the sams. The substitutsble parts shal) not bDe remarked unless
specified 1n the comtract or purchase order (see 6.2). In the svent the
vibration level 15 remarked, the 1ot date code on the parts shall not be changed
and the workmanship criterfa shall be met.
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3.32 Workmanship. Capacitors shall be processed in such 3 manner as to be
uniform in quality and Shall be fres from cold soldering, corrosfon {see 1.18),

pits, cracks, dents, rough edges, and other defects that will affect life,
serviceability, or appearance. Solder on the surface of the case shall be smooth
and unhroken and shall have no pinholes or girdle.

3.32.1 Soldering. Flux for soldering shall be rosin, rosin and slcohol, or
rosin and turpentine., No acid or acid salts shall be used in preparation for or

during soldering. Al1l excess flux and solder shall be removed. Electrical
connections shall be mechanically secure before soldering, when possible, and

electrically continuous after soldering.
4. QUALITY ASSURANCE PROYISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, the contractor is responsible for the performance of al}
inspection requirements (examinations gnd tests) as specified herein. ¢Except as
otherwise specified in the contract or purchase order, the contractor may use his
own or any other facilities suftable for the performance of the 1nspection
requirements specified herein, unless disapproved by the Government. The
Governaent reserves the right to perform any of the inspections set forth in the
specification where such tnspections are deemed necessary to ensure supplies and

services confors to prescribed requirements.

4.1.1 Responsidbility for compljancp. All items must meet al) requirements of
sections and 5. e Tnspections set forth in this specification shell become &
part of the contractor’'s overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring thst al) products or swpplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as part of manufscturing operations, is an
acceptable practice to ascertain conformince to reguirements: however, this does
not authorize submission of known defective material, efther indiceted or actual,
nor does ft commit the Govermment te accept defective material.

4.1.2 Reliadilft . A relfalbitity

assurance progras sha shed an [ n accordance with
MIL-STD-790. Evidence of such compifance shall be verified by the qualifying

activity of this spectfication as a2 preregutsite for qualification and continued
qualification.

4.1.3 Statistica) process control (SPC) (ER styles only). An SPC progras
shall de esta shed and maintaine n accordance w -557. Evidence of such
compliance shall be verified by the qualifying activity as a prerequisite for
qualification and reteation of qualification, ‘ :

4.1.4 Test equipment and inspection facilities. Test and measuring equipment
and inspection fac ties of sufficient accuracy, quality, and quantity to permit
performance of the required fnspection shall be established and majintained by the
contrector. The establishment and maintenance of a calibration systes to control

the lcelrcez of the measuring and test equipment shall bde 1n sccordance with
MIL-STD-45662.

4.2 CIigglﬁication of inspections. The inspections specified herein are
classified as Tollows:

8. Qualification inspection (see 4.8).

b. Verification of qualification (ER only) (see ¢4.4.7).

c. Quality conformance inspection (see 4.5).
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4.3 Inspection canditions. Unless otherwise specified herein, all inspections
shall bdbe :choFi;i Thn sccordance with the test conditions specified In the
GENERAL REQUIREMENTS" of MIL-STD-202,

4.4 Qualification inspection. Qualification inspection shall be performed at
a laboratory scceptable to the Government (see 6.3) on sample units produced with

equipment and procedures normally used in production.

4.4.1 Sample size. The number of capacitors to be subjected to qualffication
inspection sEa“ Be as specified 1n table Il and in the appendix to this
specification,

4.4,2 Test routine. The sample shall be subjected to the qualification
inspection specitied in table II, in the order shown. The sample units shall be
subjected to visual and wmechanical inspection (interns) examinstion). The
resaining sample units shall be subjected to the subsequent {nspections of group
1. The sawple shall then be divided as specified in table Il for groups 1l
through X11 and subjected to the inspections for their particular group. For
voltage-group submission, each style and cepacitance value shall be equally
represented 1n each group.

4.4.3 Flllur!?. Fatlures 1n excess of those allowed 1n tabdle I1 shall be
cavse for refusal to grant qualification epproval.

4.4.4 Fatlure rate Tevel and quality level vertification,

4.4.4.1 FR gualification (ER styles only). FR qualification shall be in
accordance -1!? the general and a.E-!l.a requirements of MIL-5TD-690 and the

following detafls:

ualification at the inftial FR level. Level "N°

. . ] o - sha pply. ampTle unfts shall be
subjected to the qualification tns:tction specified in group 111, table
11. The entire 11fe test sample shall be conttawed On test te 10,000
hours as specified In 4.6.11.1.1 on completion of the 2,000-hour
qualificetien test.

8. Procddurc l -

ston of quelification to lower FR levels, To extend
Que ) ol P , a8 s fmited to
each voltage group within a style; for FR levels °R" (0.0l percent) and
*S" {0.001 percent), dats from two or more voltage groups within a style
of simtilar construction may be combined.

1 4 fen. MNaintenance

rtr 0 ) - sha . gor “gf the number of preduction
ots preduced during this period, the specified nember of unit hosrs

shall be acceumilated to maintein gqualification (see 4.4.77).

edure 111 - Najot nce of Fl'lev 1

Qualtification appreval will be based on the successful completion of the tests
specified 1n table I}, and will net be withheld pending completion of the
extended i11fe test of 4.4.4. 18, C - !

4.4.5 Fg.l!*; 1§VE1 verificeation (ER st‘les onl!). The manufacturer s
responstdbie Yo ste a9 & qua Yy s rify the PPN dofect level of
Toets that are sub{octol to subproup 2 tests of the group A imspections., The PPM
defect leve) shall be based on a G-month moving average. The mansufacturer shall
verify and report individusl PPN catororlus (1.0., PPR-2 and PPN-)) and ar

overall PPH defect level (1.e., PPH-5
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TABLE 1I. Qualification inspection.

Requirement

Inspection
paragraph

Test methodl

paragraph

1

Number of

| sample units

toc be

inspected

Number
failure
3allowed

of
3
1/

Non-E

™m
=

Non-ER

rm
x

Group 1

|

|

{vyisual and mechanica
| 1{inspection (intern
| examination) - -
|
|
{
|

I & =
—

¥isual and mechanica
inspection (extern
examination) 2/ -

Burn-in (ER styles

only) 2/ - - - - -
OC leakage 2/ - - - -
Capacitance 2/ - - -
ESR 2/ - = = = - - - [

Group 11

[ ]
-—

]

|

|

)

]

|

|

|

|

|

|Low temperature
| exposure - - - - - 3.10
{Solderabildity

| (capacitors with |

| wire-lead terminals |

| ORlYy) =~ = = = = = =
|Teraina) strength - -
I1Stadbility at

| reduced and high

: temperatures - - -

|

)

|

i

|

|

|

|

|

|

Group 111
Life (2,000 hours

on - e = e s
Case Insulation

{insulated

capacitors only)-

Group 1V

(Shock (specified
| pulse) - « - - « =
jvibration - - - - - -
|1Salt spray
(corrosion) (all
styles except

|

|

: cCu8l and CURBL) - - .18
)

i

]
— e e e e —— . ——— —— —— — ————
«
.
[
w

Thermal shock and
famerston - - - - - I 3.19

4.6.10

4.6.11.1

4.6.12

4.6.13
4.6.14

4.6,15

I
]
|
T
!
I
l
|
|
|

~

|
!
|
|
|
|
)

J

o

o

]
|
|
!
|
{
|
|
|
|
!
|
l
)
I
|
|
]
I
]
Il a2
l

|

)

N

) Syt At R
Y
I~
~

J

>6

D ) A — S — — G_— - —

I

»
o

J

) -

——— e e e e e

J

r 1

—

J

L 1

—Cmm—————————

v

[ §
—

T — e
J

=

o

(=4

J

— D ——— - — —— - —— —— —— —

i

t_————.——

J
J

See footnotes at end of table.
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TABLE 1]. Quelification inspection - Continued.

1
Test method|l Number of
paragraph | sample units
te be
inspected
1

Number of
failures
s1lowed 1/

Requirement

Inspection
paragraph

T
]
]
!
|
| ER Non-ER ER

Non-ER

—-_—— g —-——
—— e

Surge voltage - - - - 3.20 4.6.17

Yent {when specified,
see 3.1)- - - - - -

4.6.18

Group V!

Motsture resfistance -
Fungus 8/ - - - - - ! 3.23

Group V11l

!
|
!
1
!
;
6roup V :
{
|
|
!
|
|
|

—  —— e et e e e e e e

[
~N
———
.
' -
—Y
<
[

!
I
!
!
}
!
!
I
i
]
|
!
|
!
]

Barometric pressure
{(redvced} - « - - - 3.24

High temperature
exposure - - - - - 3.2%

Group YII!

Reverse voltage
(styles CU12, CUL3,
CUR13, CUlé, CuUl7,
and CURL17 only)- -

Sroup 1X

4.6.21
4.6.22

—_— ___.\_w.:J._—-.—-_—r_—-..J—q_—
- J o
)

LM.‘

4.6,23

|

]

|

)

!

|

)

|

|

|

H

{

}

|

{High temperature

| verification (styles
| Cul2, Culld, CUR}la,
| Culs, CUl5, Culs,
] Cul?, CUR1?Y, CUR1S,
| Cv0l, CurOl, CURDZ2,
| CURQO3, and CURO4

!

|

|

1

|

|

{

!

|

i

)

|

{

)

|

i

)

only) « ~ « - - - - 4.6.2¢

Group X

AC verification
{styles CUR91 and

CURS2 only) - - - - N/A

3.28 4,6.25

Sroup X1

Penetration of
solvents (not
applicable to
styles CUT1, Cumr7i,
Cusl, CURB1, CuUR9l,
and CURS2)- - - - . | 3.29

4.6.26

s G e, g S g — . p— -

T S . S —— P —— T TP E — Sms L G — —— — m— . > — — S ——- a— ——
[ s G e Gty S ey At et T . o S T B . e T —— —— s ———— S —— ———— t—
—
S S s e e e W . ——— e —— T ——— — — Y —" ——— — — . o . = — — —
T T S TS e i e i e s e e s e, e b b —— — ——— . — — v ——— o w———— - —

See footnotes at end of table.
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TABLE II. Qualification inspection - Continued.

I | 1 1 i 1
| Inspection ) Requirement ITest method! Mumber of | Number of l
I | paragraphn | paragraph | sample units! failures |
[ | | | to be I allowed 1/ |
| | i | inspected | |
| | | | 1 1 1 1
| i | ! Non-ER | ER | Non-ER | ER |
I T | 1 T T 1 Rl
: Group X1l ] | ] } : | |
| | i | | !
IReverse voltage ! | | ! ! ! ]
I aging (all styles ! ! ! | | [ I
| except CUl8 ana | | | l ! ! !
I CUls) = = = = = = - | 3.30 | 8.6.27 I 10 I 10 | 0 | 0 |
| ! i | ! ! [ |
1/ A sample unit Raving one or more defects shall be considered as a single
failure.
2/ MNondestructive test.
J/ One additional sample unit is included in each sample size to permft
sudbstitution for the allowabdle faflure in group 1.
4/ The number of sample units to be inspected are:
Mop-ER ER
73 - Styles CU7]1 and CuBl 96 - Styles CUR?] and CURBI
93 - Styles CUl4 and CULS 108 - Styles CURS) and CURS2
103 - Style CuOl 126 - Styles CUROL1, CURO2, CUROD3,
109 - Styles Cul2, Cul3, CURO4, and CURLS
Culé, and CU17 132 - Styles CURI3 and CURL1?
5/ Certification of fungus resistance may be substituted for testing.
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4.4.6 Retention of qualitication (non-ER styles only). Jo retain
qualification, the contractor shdl| forward ¢ report at b6-month intervals to Lhe
qualifying activity, The qualifying activity shall establish the initial
reporting date. The report shall consist of:

a. A summary of the results of the tests performed for inspection of
product for delivery, groups A and B, indicating as a minimum the number
of lots that have passed and the number that have failed. The results
of tests of al) reworked lots shall be identified and accounted for.

b. A summary of the results of the tests performed for periodic inspection,
group C, including the number anc mode of fatlures. The summary shall
include results of all periodic inspection tests performed and completed
ouring the 6-month perfiod. If the summary of the test results Yndicates
nonconformance with specification requirements, and corrective action
acceptable to the qualifying activity has not been taken, 2ction may be
taken to remove the failing product from the qualified products list.

Failure to submit the report within 30 days after the end of each 6-month period
may result in loss of qualification for the product. 1n addition to the periodic
submission of inspection data, the contractor shall jamediately notify the
qualifying activity at any time during the 6é-month period that the inspection
data indicates fatilure of the qualified product to meet the requirements of this
specification.

In the event that no production occurred during the reporting period, & report
shall be submitted certifying that the company still has the capabilities and
facilities necessary to produce the item. If there has been no production during
three consecutive reporting perfods the manufacturer may be required, at the
discretfon of the qualifying activity, to submit a representative product of each
style to testing tn accordance with the gualification inspection requirements.

4,4,.7 Vverification of gualification (ER styles only). Every 6 months the
manufacturer sShall cbﬁpri a sullary oV the results 3"qualtty conforsance
inspections and extended FR test dats, fn the form of a verification of
qualification report, and forward ft to the qualifying activity within 30 days
after the end of the reporting period as the basis of continued qualification
approval. la asddition, the manufacturer shall immediately notify the qualifying
activity whenever the FR data Indicates that the manufacturer has fafled to
mafintain the qualified FR Jevel, or the group C inspection data fndfcates faflure
of the qualified product to meat the requirements of this specification.
Continuation shall be based on evidence that over the 6-month pericd the
following has been met:

4. VYerification by the qualifying activity that the manufacturer meets the
requirements of MIL-STD-790.

b. The manufacturer has not modified the design of the ftem,

€. The specification requirements for the item have not been amended so far
as to affect the character of the ftem.

d. Lot rejection for group A inspection does not exceed 5 percent or one
Tot, whichever (s greater.

¢. The requirements for group C inspection are met.
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f. 1he records of all FR tests combined substantiate that the “M“ or "P" FR
leve) has been maintained or that the manufacturer continues to meet the
"R* or "S" FR level for which qualified, although the total component
hours of testing may not, as yet, meet the requirements of 4.4.4 1lc.

g. The manufacturer shall provide documentation to the qualifying activity
pertaining to PPM calculations, including numbers 0f part types tested,
individual PPM defect categories [(f.e., PPM-2 and PPM-3), and the
overall PPM defect rate (PPM-5). A1]l ER capacitor styles may be
combined for PPM calculations.

1f group C requirements were not met and the menufacturer has taken corrective
action satisfactory to the Government, the forwarding of the verification of
qualification report may be delayed up to 30 days after completion of retesting
of the periodic quality conformance tests. Jn this case, the qualifying activity
shall be notified of this condition within the time that the originasl
verification of qualification report was due. A1l reports shall be certified by
a responsible company officia)l. The qualifying activity shall be contacted for

the report format.

1f group C testing requires a comparisfon of "post-test” readings with initial
readings (delta measurements), the verification of qualification susmary shall
include the maximum and minimum delta changes for each inspection lot. For Vife
testing, delta C readings shall be reported at each interval in which readings

are taken,

Failure to submit the report within 30 days after the end of each 6-month period
may result in loss of qualification for the product. 1In addition to the periodic
submission of fnspection data, the supplier shall immediately notify the
qualifying activity at any time during the 6-month period that the inspection
data indfcates failure of the qualified product to meet the requirements of the

specification.

In the event that no producticn occurred during the reporting period, a report
shall be submitted certifying that the company stfll has the cepabilities and
facilities necessary to produce the item, [f during three consecutive reporting
periods there has been no production, the manufacturer say be reguired, at the
digscretion of the qualifyiag activity, to subait a representative product of each
style to testing in accordance with the qualification inspection requirements.

4.5 Quality conformance 1nspection.

4.5.1 1Inspection of product for delfvery. 1Inspection of product for delivery
shall consist of groups A and B inspections.

4.5.1.1 lInspection and production lot.

4.5.1.1.1 Inspection lot. An fnspection ot shal) consist of all capacitors
covered by the same specitication sheet, 1n the same voltage group (see 30.1.2 of

the appendix), produced under essentially the same conditions, and offered for
fnspection at one time. A production perfod shall dbe & maximum of 2 weeks.

4.5.1.1.2 Production lot. A production 1ot shall comsist of all1 capacitors of
the same style, voltage rating, nomtnal capacitance valwe, capacitance tolerance,
and case size. The manufacture of all parts in the Yot shall have been started,
processed, assembled, and tested as a group. Lot ideatity shall be maintained
throughout the manufacturing cycle.

4.5.1.2 Group A inspection. G&Group A inspection shall consist of the
inspections specified In tabies 111 and Vv, and shal) be made on the same set of
sample units in the order shown.
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TABLE If{[. Group A fnspection (ER)}.
| I b 1 hl
] Inspection | Requirement i Test i Sampling
| | paragraph | me thod | procedure t
| ) i paragraph | I
I I 1 T T
| Subgroup 1 | ) | 1003 !
iBurn-1np -~ - « - = <« - - } 3.6 | 4.6.3 ] inspection !
| ! ) |
i Subgroup 2 (PPM) | | I\ ]
!DC Yeakage 5PPR-2)- - -1 3.7 ] 4.6.8 ]
|Capacitance (PPM-2) - - | 3.8 | 4.6.5 }
JESR (PPM-2) = - - « - - | 3.9 | 4.6.6 ! )
{DC Yeakage (high ] | ] See !
| test temperature) | i { > table |
I (PPM-2) - = = - ~ - - | 3.7 | 4.6.4 ) 1y ]
Imechanical examination | { | |
|} design and | ! | |
} construction (PPM-3)- | 3.5 : 4.6.2 :; :
! |
| Subgroup 3 ! | | |
{Visual examination- - - | 3.1, 3.4, and | |
| I 3.4.1 | 4.6.2 | 13 samples I
{ Marking 1/ - -~ - <} 3.2 | 4.6.2 | 0 fetlures
| MWorkmamship - - - - - | 3.32 | 4.6.2 ) :
| | } }
| Subgroup 4 | 1 | |
lSo1¢erog111£y | | ) |
| (capacitors with ] | { 13 samples !
| wire-lead terminals)- | 3.11 | 4.6.8 ) D failures :
| ] | |

1/ Marking deafects are based on viswal examination omly.

TABLE 1!Y. Sampling plans for PPN categories.
| | |
{ Lot size ] Sample stze |
T 1 i
( 1- 126 | 100 percent |
| 126- 3,200 ) 128 |
| 3,20)- 10,000 | 200 |
i 10,001- 35,000 | 315 i
} 35,001-150,000 | 500 |
{ 150,001-500,000 | 800 )
| 500,00l-up | 1250 (

18

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



MIL-C-39018C

TABLE Y. Group A inspection [non-ER).

T T J I !
! Inspection ! Requirement | Test ! Sampling

I | paragraph | method ] procedure |
| I | paragraph | !
T ] L T T
| Subgroup 1 ! | | !
i | i ! I
IDC leakage - - - - - - | 3.7 | 4.6.4 ! |
lICapacitance - - - - - - | 3.8 { 4.6.5 | 125 samples |
JESR « - = & « o - & - - | 3.9 | 4.6.6 : 0 failures :
| | !

] Subgroup 2 | | | |
| | | t |
{Yisual and mechanical ] | ! |
| inspection - - - - - | 3.1, 3.4, and | 4.6.2 ! |
| | 3.4.1 ] } {
| Design and i | | |
| construction - - - - | 3.5 I 4.6.2 I 13 samples ]
| Marking 1/ - - -1 3.2 ] 4.6.2 | 0 faflures |
: Workmanship - - - - . : 3.32 : 4.6.2 = . :
| Subgroup 3 | i | !
| { | | |
(Solderability ! | ! |
| (capacitors with | | | 13 samples !
: wire-lead terminals)- : 3.11 : 4.6.8 : 0 fajlures :

1/ Marking defects are based on visual exemination only.

4.5.1.2.1 ER styles.

4.58.1.2.1.1 Subgr 1 test. Tha subgroup 1 test shall be performed or 2
production lot ba n rcent of the product supplied under this
spectfication. Capaciters failing the test of subgroup 1 shall be removed from
the lot. If, dering the 100 percent inspection, screening requires that more
than B percent of the capacitors be discarded, the entire production lot shall be

rejected.

4.5.1.2.1.1.1 Menufacturer's production inspection. If the mamufacturer

performs tests similar to that specified in subgroup I of tadble Ili, as the final
step of his production process, group A, subgroup 1 inspection may be waived and
the data resulting from the manufacturer's production tests may be used instead.
Authority to waive the sub?roup 1 inspection shall be granted by the qualifying
activity only. The following criteris must be complied with:

a. Test conducted by the manufacturer during production shal! be clearly
identical to or more stringent than that specified for subgroup I and
shall be performed only on a fully sealed capacitor. Test conditions
shall be equal to or more stringent than those speciffed for subgroup 1I.

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

€. The parameters measured and the fatlure criteria shall be the same or
more stringent than those specified herein,
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a. The lot rejection criteria §s the same or more stringent than that
specified herein.

¢. The manufacturer shal) make available all information concerning the
test procedures and instrumentation used in his production tests. This
data shall be provided as part of the evaluation required for

MIL-STD-790. The manufacturer shall also make available to the
Government all records of all detafil test data resulting from production

tests.

4.5.1.2.1.2 Subgroups 2 tests (PPM Categories).

4.5.1.2.1.2.1 Sampling plans. Subgroup 2 tests shall be performed on an
inspection lot basis. Samples subjected to subgroup 2 shall be selected in
accordance with table [V, based on the size of the production lot. In the event
of 1 or more failures, the 1ot shall be rejected. quipment and operators used
to perform the subgroup 2 tests shall not be the same as those used in the
subgroup 1 100 percent test.

4.5.1.2.1.2.2 Rejected lots. The rejected lot shall be segregated from new
lots and those lots s ave passed inspection. The rejected lot shall be 100

percent inspected for those quality characteristics found defectives in the

sample and any defectives found shal) be removed from thea lot. A new ssmple of
parts shall then be ranaomly selected in accordance with table 1Y, If 1 or more
defects are found fn this second sample, the 1ot shall be rejected and shall not

be supplitied to this specification,

4.5,1,2.1.2.3 PPM calculations. PPM calculations shall be based on the
results of the fiTst sampie check as presribed in 4,.5,1.2.1,2.1. Calculations
and datas exclusfon shall be 1n accordance with E1A-554. (Note: PPM calculations

shall not use data on the second sample submission).
4.5,1.2.1.3 Subgroup 3 tests. Subgroup 3 tests shall be performed on an
inspection lot anis. The sampling procedure shall be as specified in table 11I.

4.5.1.2.1.3.1 Rejected lots. The rejected 1ot shall be segregated frem nev
lots and these 10 passed inspection. Lots rejected because of

fatlures in subgroup 3 may be offered fer acceptance only 1f the manufacterer
inspects all units i the lot for those quality characteristics found defective
in the sample and, after resoving a1l defective units found, reinspects the lot
using the sampling procedure specified in teble I111. If 1 or more defects are
found in the second sample, the 1ot shall be rejected and shall not be tu,p11e¢
to this specification. Resuvdbmitted lots shall be kept separate from new jots,

ang shal) be identified as resudbmitted lots.

4.5.1.2.1.4 Subproup 4 (solderadility).

4.5.1.2.1.4.1 Sampling plan. Thirteen samples shall be selected randomly from
every inspection TOt and subjected to the subgroup 4 solderability test. The
sanyfacturer -q{husc electrical rejocts from the sudbgroup ) scresning tests for

all or part of the samplei to be used for solderadiltty testiang. If there are
one or more defects, the 1ot shall be considered to have fafled,
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4.5.1.2.1.4.2 Rejected lots. 1In the event of one or more defects, the
inspection 1ot shail be rejected. The manufacturer may use one of the following

options to rework the lot:

a. Edch production l1ut thet was used tou form the failed inspection lot
shail be individually submitted toc the solderability test as required 1n
4.5.1.2.1.4,1. Production lots that pass the solderability test are
avajlable for shipment. Production lots fatling the solderability test
can be reworked only if submitted to the solder dip procedure in

4.5.1.2.1.4.2b.

b. The manufacturer shall submit the fafiled Jot to a 100 percent sclder dip
using an approved solder dip process in accordance with 3,5.2.1.
Following the solder aip, the electrical measurements required in the

roup A, subgroup 1 test shall be repeated on 100 percent of the lot.

he PDA for the electrical measurements shall be as for the subgroup 1
tests. Thirteen additiona) samples shall then be selected an¢ subjected
to the solderability test with no defects allowed. If the lot fails
this solderability test, the Jlot shall be considered rejected and shall
not be furnished against the requirements of this specification.

4.5.1.2.1.4.3 Disposition of samples. 7The solderability test is considered a
destructive test and samples suﬁnifgea to the solderabiltity test shall not be
supplied on the contract,

4.5,1,2.2 Non-ER styles.

4.5.1.2.2.1 Samplin lan, The sampling procedure for subgroups 1 and 2 shall
be as specified In EaSie V.

4.5.1.2.2.2 Rejected l1ots. 1f an inspection Jot for subgroup 1 or 2 is
rejected, the contractor may rework 1t to correct the defects, or screen out the
defective units, and resudbmit for reinspection., Another 125 or 13 samples, as

appifcable, shal) then be tnspected. If the seconéd sample 1ot has one or more
fafilures, the entire production lot shall be rejected and shall not be delivered

on the contract or purchase order,

4.5.1.2.2.3 Subgroup 3 (solderability).

4,.6.1.2.2.3.1 Samplin lan. Thirteen samples shall be selected randomly from
every inspection Yot and subjected to the subgroup 3 solderability test. The

manufacturer may use electrical rejects from the subgroup 1 screening tests for
2l)] or part of the samples to be used for solderability testing. 1If there are
one or more adefects, the 1ot shall be considered to have fajled.

4.5.1.2.2.3.2 Reiected 1ots. In the event of one or more defects, the
inspection lot sha ¢ rejected. The manufacturer say use one of the following
options to rework the lot: :

a. Each production lot that was used to form the fafled inspection lot
shell be individually submitted to the solderability test as required in
4.5.1.2.2.3.1. Production lots that pass the solderability test are
available for shipment. Production lots fatling the solderabilfty test
can be reworked only {f submitted to the solder dip procedure iIn

4.5.1.2.2.3.2b.

Z1
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b. The manufacturer shal)l submit the failed lot to a 100 percent solder dip
using an approved solder dip process im accordance with J.5.2.1.
Following the solder dip, the electrical measurements required in the
group A, subgroup 1 test shall be repeated on another 125 samples, with
no defects allowed. Thirteen additiona) samples shall then be selected
and subjected to the solderabilfty test with no defects allowed. 1¥ the
Yot feils this solderability test, the lot shall be considered rejected
and shall not be furnished against the requirements of this
specification.

4.5,1.2.2.3.3 Disposition of samples. The solderabfility test is considered a
destructive test and samples submitted to the solderability test shal) not be
supplied on the contract.

4.5.1.3 Group B 1nsgection. Group 8 inspection shall consist of the
inspections spec ed in table VI, in the order shown, and shall be made on
sample units which have been subjected to and have passed the group A inspection.

TABLE VI. Group B fnspections.

Test method
‘paragraph

Requireaent

Inspection
paragraph

N B

Subgroup 1

Terminal strength
{not applicable to style

CUBl)- - - - - A 4.6.9

Stabilifity at reduced and
high temperstures - - -~ -

Subgroup 2

Life (260 hours) (mon-ER
only) - - =« - = - ¢ - - -

Subgroup 3

Reverse voltage aging
{a1) polarized styles)- -

|
|
J
I
|
|
|
]
!
I
{
]
}
|
!
!
3.14 |
1
|
|
!
|

3.30

s o — s - —— — - T G W a—— — — — o st ] e St ]
(=]
.
[
w
o
.
-]
.
-
o
—— v ———— " ——— —— ——— —— — — el oo o]

1

4.5.1.3.1 Saemplin lan. For ER styles 1n sudbgroup 1, and for non-ER styles
in subgroups T and 2, Eﬁc sample size shall be 8, with no faflures peraftted.

For subgroup 3, the sample units, as applicadle, see below, will be subjected to
the test with sne faflure permitted. If ome faflure does occur, & second group
of sample wnits shail e subjected teo the test with ao failure permitted. No
fatlures by shortinmg shell be allowed. Sample uafts shall not be shipped on
contract or purchase orders.

For styles CU12, CU13, and CUR13 - 10 sample untts

For styles CU16, CU1?, CUR1?, and CURIS - 6 semple units

A1) other polarfized styles - 3 sample units
22
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4.5.1.3.2 Rejected lots. If an inspection Yot Vs rejected, the contractor may
rework it to correct the defects, or screen out the defective units, and resubmit
for reinspection. Another sample lot, in accordance with 4.5, 1.3.1, shall then
be inspected. If this lot has one or more failures, the entire production lot
shal) be rejected and shall not be delfvered on the contract or purchase order.

4.5.1.3.3 Oisposition of sample units. Sample units subjected to subgroups !
and 3 of group B inspection may be shipped on the contract provided all sample
units are resubmitted to group A inspection and pass.

4.5.2 Periodic inspection., Periodic inspection sha!l consist of group C
inspecton. Etxcept where the results of these inspections show noncompliance with
the applicable requirements (see 4.5.2.1.3), delivery of products which have
passed groups A and B inspections shall not be delayed pending the results of
this inspection.

4.5.2.1 Group C inspectfon. Group C inspection shall consist of the
inspections specified 1n table V]I, in the order shown.

TABLE YI1. Group C inspection.

-

Number of
fajlures
allowed 1/

Number of
sample units
to be
inspected

Test
method
paragraph

Requirement
paragraph

Inspection

. —f o e e —

Non-ER} ER

Subgroup |

hock {specified pulse)
fbratfion - - - - - -
alt spray (corrosion)
{a)] styles except
CU81 and CURBL)- - -
Thermal shock and
{amersfon - - - - -

Subgroup 2

Surge voltage - - - -
Yent (when specified,
see 3.1) - - - - - -

Subproup 3

Penetration of solvents
(not applicable to
styles CU71, CUR?L,
cusl, CURS], CUR9],
and CURS2) - - . . .

Subgroup 4

oisture resfistance- -
erminal strength
(style CUBL only)- -

-j-

W W
- »
—
~ O

-
1

-]

— e e —
N«

'

3.18
3.19

________,q____
 eihhgiuioy i Rty

— . o S w— e —— ] —— —

S

3.20
3.21

— —
[

—vr

rl

3.29 4.6.26

-
~N

4.6.19
4.6.9

3.22
3.12

- R

N/A

T TS e e o T s s e et e et i e . s el e e v T D S e 20 et e gt S e e e ]
[
~N

7
—— e e s s e e e o e e s e e ]

E
.
(-
.
-
(-]
o

—— L — . — — — T ———— — —— —— e
S W e S — B — TS —— — — — —y W g —
T e s it S = — —— — —— A ——

See footnote at end of table.
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TABLE V]1l. Group C inspection - Continued.

Number ot
sample units
to be
inspected

Test
method
paragraph

Requirement
paragraph

Inspectron

Number of
failures
allowed

fo—
~

Subgroup 5

1

1

i

{

|

i

}

l .

|Barometric pressure
I {(reduced) - - - - - 3.24 4.6.21
IHigh temperature

]

]

i

J

|

}

!

exposure - - - - - - 4.6.2¢

Subgroup 6

Life (1,750 hours)
(non-ER only) - - -

[
~

4.6.11.2.2
4.6.11.2.3

3.14
Life (10,000 hours)

——————— e e ]
[
~N

—— i ———— ——— ——-—-——-—1—-—-— — =

(ER only) - - - - - 3.14

Subproup 7

Reverse voltage (styles
culz, Cul3, CuRrl13,
Culé, CUl7, and CURI?
only) - - - - - .-

Subgrnug 8

High temperature

|
|
|
¢
)
I
}
| 4.6.23
)

|

|

: verification (styles
|

|

|

|

!

|

{

)

|

}

|

3.26

culz, CUld, CUR1],
-cule, CULS, CULG,
cul7, Curl?, Curly,
cupl, CuRDl, CuRO2,
CURO3, and CURD4

Oﬂ,]) ------- 24

4.6.24

Subgroup 9

AC verificstion (styles
CURS1 and CURSZ only)

3/

4.6.25 17

I
!
i
|
!
1
]
!
!
I
|
{
!
|
|
|
1
!
|
|
|
|
I
|
]
|
]
|
l
|
|
|
i
|
|
I
]
|
]
|
!
3.28 |
J

e Gt et — D —— — A —— — ——— ——— ———— —— A~ —— —
e — ——— ———— ———— —— ———— —— i~ s S —— —

(2]
k-

-
Non-ER|
]
|

—

|
!
I
]
!
T
|
]
i
I
|
Ol
|

N/A
N/A

(L
~

N/A

e e e e ]

[ e e B — ————  —— — P d— .t S o — — S~ ———— -
e — e —— ——— P Wy T — —— — — - — ——— —— —— — ———— —r—

1/ A semple unit having one or more defects shall be considered as 2 single
faflure.

2/ Number of allowable faflures may vary depending on the failure rate ‘tevel
of the part defing tested.

3/ Six units of each voltage group every & months,
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4.5.2.1.1 Sampling plan. Every 2 months (every year for styles LUld, CUIS,
ond CUBL), the i1nspections shall consist of subgroups 1 through 3. Every 6
months (every 2 years for styles CUld, CULS, and CUBI), the inspections shall
consist of subgroups 4 through 5. Sampliing shal) be as follows:

a. Every 2 months (every year for styles CUl4, CUlS, and CUB1), sample
units from production, including those with the largest capacitance
voltage product per case size, shall be selected at random from each
style in production that has passed group A fnspection,

b. Every 6 months (every 2 years for styles CUl4, CUL5, and CUBL), sample
units to be subjected to tests of subgroups 4, 5, 7, 8, and 9 shal}l be
selected at random fros units that have passed the group A inspection.
Sample units to be subjected to the test of subgroup 6 shall be randomly
selected every 6 months (every 2 years for styles CUl4, CUL5, and CUBL),
including units of the largest capacftance value in each style
(insulated or uninsuleted) and voltage group that have passed group A
inspection and subgroup 2 of the group B inspection,

¢. When the samples are selected, the contractor shall review 2all
selections made within the preceeding time perfod in order to assure
that al) styles in production have been drawn into the test program.

4,.5.2.1.2 Disposition of sample units. Sample unfts subjected to group C
inspection shaly not be delivered on the contract.

4.5.2.1.3 Noncompliance. If a sample fails to pass group C inspection, the
manufacturer sha no y the qualifying activity and the cognizant inspection

activity of such failure and take corrective action on the materials or
processes, or both, &8s warranted, and on all units of product which can be
corrected and which were manuvfactured under essentially the same conditions, with
essentially the same materials, processes, etc., and which are considered subject
t0 the same faflure. Acceptance and shipment of the product shall be
discontinued unti) corrective action, acceptable to the qualifying activity, has
been taken. After the corrective action has been taken, group C Inspection shall
be repeated on additional sample units (al) fnspection, or the inspection which
the original) sample fafled, at the option of the qualifying activity). Groups A
and B inspections may be reinstituted; however, finasl acceptance and shipment
shall be withheld until the group C inspection has shown that the corrective
action was successful. In the event of failure after reinspection, information
conceraing the fatlure shall be furnished to the cognizant inspection activity

and the qualifying activity.

4.5.3 Packaging inspection. The sampling and inspection of the
pregservation.- gin g, and container marking shall be tn accordance

[] n
with the requirements ;f MiL-C-3%028.
4.6 Methods of inspection.

4.6,1 Tast criteria.

4.6.1.1 AC measurements. AC measurements shall be made 3t a frequency of 120
45 hartz (NZ). The sagnitude of the ac voltage shall be limited to 1.0 volt
root-mean-square. The maximum dc bias voltage shal) be 2.2 volts for all ac
measurements.

4.6.1.2 Reference measurenents. When requirements are based on comparative
measurementS Wade DETOre and drter conditionipg, ghe reference measuresent shall
be considerea the Jast measurement made at 25 o5 C prior to condftioning.
Unless refareance sedsurenents have deen sede within 30 days prior to the
beginning of condftioning, they shall be repeated.
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4.6.2 Visual and mechanical inspection. Capacitors shall be examined to
verify that the meteria's, design, construction, physical dimensions, marking,
and workmanship are in accordance with the applicadle requirements {see 3.1, 3.4
to 3.5.2 incl, and 3.31 to 3.32.1 1nc)).

4.6.2.]1 lInterns) examination (see 3.4.2), Capacitors shall be opened and the
foils and separator shall be unrolled for & visual examination of the internal
construction. The entire interior, including foils, tabs, and contact areas of
tad to foil, shel) be exemined for corrosion.

4.6.3 Burn-in (ER styles only) (see 3.6). Capacitors shall be subjected to 2
minimum of J0U percent of the oc rated voltage at the high ambient test
temperature for 48 hours minimum but not to exceed 96 hours. During this test,
capacitors shall be adeguately protected against temporary voltage surges of 10
percent or more of the test voltage. After burn-in, the capacitors shall be
returned to room ambient conditfons and the dc leakage, capacitance, and ESR
shall be measured as speciffed fn 4.6, 6, 4.6.5, and 4.6.6, respectively.

4.6.4 DC leakage (see 3.7).

4.6,4.1 For gualification inspection. DC leakage shall be measured with
appropriate rated voltage (ses 3.1) applied S minutes #30 seconds after
capacitors have reached the rated voltage across the terminals,

4.6.4.2 Ffor quality conformance 1nsEtction. 0C leakage shall de measured with
the appropriate rated voitage (see J. applied at room tempersture and at the
applicable saximum high temperature 5 minutes #30 seconds after capacitors have
reached the rated voltage across the terminals.

4.6.5 Capacitance (see 3.8%. Capacitance shall be measured in accordance with
method 30% o - - . e following detafls shall apply:

a. Test frequency - 120 25 Mz,

b. Limtt of accuracy - Measurement accuracy shall be within 2 percent of
the reading.

c. Magnituse of polartzing voltage - As specified 1n 4.6.1.1.
4.6.6 ESR (ses 3.9). ESR shaill be determined by o polarized capacitance
bridye. nstrusent measurement accuracy shall be within ¢2 percent (see 4.6.1.1).

4.6.7 Low tc-Ferature exposure (see 3.122. Capacitors shall be exposed for 48
hours at the app)icable low temperature +0 , -5 C with no voltage applfed. After
exposure, the capacitors shall be returned to room ambient conditions and the dc
leskage, capacitance, and ESR shall be measured as specified in 4.6.4, 4.6.5, and

4.56.6, respectively.

4.6.8 Solderability {(capacitors with wire-lead terminals oni ) (see 3.11).
Capacitors sha e teste n accordance w metho ° - - . e
following detafls shall apply:

a. The number of terminations of each part to be tested - Twe (four for
style CURLY).

b. Depth of immersion in flux and solder - Leads shall be fmmersed to
within .125 1ach (3.18 am) of the eyelet, seal, lead weld, or case,

4.6.9 Termimal strength (see 31.12). A1) capacitors shall be tested in
accordance w , when specified (see 3.1}, in accordance with 4.6,9.2

or 4.6.9.3,
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4.6.9.1 Pull test. Capacitors shall be tested in accordance with method 211
of MIL-51D-Z02. The following details shall apply:

a. Test method - A,

b. Methoo of holoing - The body of the capacitor shall be secured, when
applicable,.

¢. Applied force - 3 pounds.

4.6.9.2 7Twist test. Capacitors shall be tested in accordance with method 211
of MIL-STD-70C. The following details shal) apply:

a. Test congition - D.

b. Number of rotations - Three.

4.6.9.3 Torque test {threaded terminals only). Capacitors shall pe tested in
accordance uiiﬁ method ZI1 of RIL-STD-Z20Z. The following detefls shall apply:
a. Test condition - E.

b. Torque - as specified (see 3.1).

After the test(s), capacitors shall be visually examined for loosening of
terminals and permament dasmage to the terminal or terminal solder, as applicable.

4.6,10 Stabjlity at reduced and high temperatures {(see 3.13). The
neasurements spec!;ici Th table VIIT shall %e ®ade 1n the order shown, The
capacitors shall be brought to thermal stability before the measureaents are
made. Thermal stability will have been reached when no further change in

capacitance is observed between two successive measurements taken at l5-minute
intervals,

TABLE VIll. Temperature and measurement for stability
tests at reduced and high temperatures.

1 1 1 | 1 B
| Step | Temperature | Measursment | Requirement | Test method |
| | {°C) |  paragraph | paragraph |
1 1 I | 1 L
] 1 | 25 5 | DC leakage | 3.7 | 4.6.4 )
i | | Capacitance | 3.8 i 4.6.5 |
i | | Esk I 39 | 4.6.6 |
I 1 1 ] ) 1
| 2 | 85 *D, .3 | lImpedance | 3.13 | 4.6.10.1 |
| i{or as srccifiod. | Capacitance | .8 | 4.6.5 ]
} ] see 3.1 | | | |
! | | | 1 ]
i 3 | 26 »§ | BC leakage | 3.7 | 4.6.4 i
i | ] Ca‘oc!tcnco ) 3.8 | 4.6.5 |
[ | | ES i 3.9 | 4.6.6 |
i | | 1 | 1
| 4 | Applicable maximus | ©DC leakage i 3.7 ] 4.6.4 |
| | nigh temperature | Capacttance | 3.8 | 4.6.5 |
| | +3, -0 {(as | ESR | 3.9 | 4.6.6 }
| | specified, see 3.1)| ] § I
| ( ] i 1 B
{ 5 | 25 +5 i DC Yeakage ) 3.7 | 4.6.4 |
| | | Capacftance | 3.8 | 4.6.5 l
) ) § ESR | 3.9 I 4.6.6 |
a7
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§.6.10.1 lmpedance (see 3.13). lmpedance shall be measured at -55°C <0°C,
-3°C (or as specified, see J.IJ in accordance with 4.6.1.1. The following

current 1imits shall be used when measuring impedance:

Maz current level (mA) Range of expected impedance (chms)
100 .00} to .1
10 .03 to 3
1 1.0 to 30
.1 10 to 300
.01 100 to 3000

These values are sufficiently low to prevent a detectable change in impedance due
to internal heating of the capacitor. Measurement accuracy shal) be within #5

percent.
4.6.11 Life (see 3,14).

4.6.11.1 For qualification inspection. Capacitors shall be tested in
accordance with thod TU8 of RIL-STD-202, test condition F (2,000 hours). The

metho 0
following details shall apply:

8. Distance of temperature messurements from specimens, in inches - Not
applicable.

b. Method of mounting - Capacitors shall be mounted by normal mounting
means,

c. Tc;t temperature ,nd tglercnge - A1} capacitors shall be tested at 85°C
*+§°C, -0Cor 105C *5C, -0C, as applicable. For styles Cul2, CUl3,
and CURL13, a quantity of capacitors equal to the quantity tested at 85 C

shall be tasted at 125°C,

d. Operating conditions - A minimum of dc rated voltage {(see 3.1) shall be
agpliod graducl1‘ {not to exceed 5 minutes efther by o slow bufld-up of
the voltage or through a resister which shall be shorted out within §
atautas). VYoltage shall ba applied c{ntinuous1y except for measurement
perfods. During the 1ife test of styles CULL and CULS, the applied
voltage shall be reversed at regular intervals. A specific number of
hours between intarvals shall be chosen. The interval shall be between
95 and 125 hours, and, once established, shall rematn the same
throughout the test. The voltage shall be reversed gradually over a

period not to exceed 5 minutes.

e. Nesasurameats after exposure - Gapacitors shall be returned to room
ambient conditfons and dc leakage, capacitance, and ESR shall be
measured as specified 1n 4.6,4, 4,.6.5, and 4.6.6, respectively.
chacitort shall then be examined for evidence of sechanical damage,
obliteration of maerking, and leskage of electrolyte.

4,6.11.1.13 Fol} - f jon inspection (ER styles only).
Sample units that Egeglﬁoca sﬁE!!Eft! %é i.ﬁﬁu Eiur% o TIT¢ test as spe?T;Tcd in
4.6.11.1 shal) remein on test for an sdditional 8,000 +72, -0 hours; measurements
after completion of the 10,000 hour Vife time shafl be as specifiod in 4.8.11.1e.
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4.6.11.2 For quality conformance inspection.

4.6,11,2.) Performance check {non-ER), (apacitors shall be tested as
specified in 4.06.11.1, excepl that test condition 8 (250 hours) 1s applicable.

4.6.11.2.2 C(Continuvation test {(non-ER}, Capacitors which have been subjected
to the 250-hour performance check test (see 4.6.11.2.1) shall be tested for an
additional period of 1,750 hours in accordance with 4,6.11.1.

4,.6.11.2.3 10,000-hour group C test (ER). Capacitors shall be tested as
specified 1in 4,6.11.1. The following details and expections shall apply:

a. Test duration - 10,000 +96, -0 hours.

b. Measurements during exposure - Hot dc leakage shall be measured during
the first hour of exposure and then at 240 +48, -0; 1,000 +48, -0; 2,000
*72, -0; and every 2,000 +72, -0 hoyrs thereafter to 10 000 hours. 0C

leakage, capacitance, and Esi at 25 C shall be measured as specified 1In
4.6.4, 4.6.5, and 4.6.6, respectively, at 0, 240, 2,000, and 10,000

hours.
¢. Measurements after exposure - In accordance with 4.6.11.1e.
d. Test temperature - 85°C.
4.6.12 Case Snsulation (insulated capacitors only) (see 3,.15).
4.6.12.1 Dielectric withstanding voltage (see 3.15.1). Capacitors shall be
tested 1n accordance with method 381 o7 H?[oSTU-ZUZ. The following detafls and

exceptions shall apply:

a. Magnitude and nature of test voltage - 2,000 volts, dc.
b. Duration of application of test voltage - 60 ¢5 seconds.

c. Points of » gplication - Between 3 strip of metal foil .250 tnch (6.35
mm) 2,015625 inch (0.39688 mm) wide (placed around the sleeve) and the

capacitor case.

d. Examination after test . Capacitors shall be visually examtned for
breskdown at the sleeve.

4.6.12.2 lInsulation resistance (see 3.15.2). Insulation resistance shall be
measured 1n accordance w metho o «STD-202. The following detatls
shall apply:
a. Test condition - A (100 volts).

b. Points of measurement - Between 2 strip of metal fofl .250 1nch (6.35
Aan) 4.015625 fnch (0.39688 mm) wide (placed around the sleeve) and the
capacitor case.
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Shock (specifiea pulse} {see 3.16). Capacitors shail be tested in

accordance with metnod 213 of MIL-STD-202. The following details and exceptions
shell apply:

a.

4.6.14

Special mounting means - Capacftors shall be rigidiy mounted on 3
mounting fixture by the body. Leags shall be secured to rigidly
supported terminals, so spaced that the length of each lead from the
capacitor is approximately .375 inch (9.52 mm) when measured from the
edge of the supporting terminal. Leads shall be within 30 degrees of
being parallel. When securing Jeads, care should be taken to avoid

pinching the leads.
Test congition - 1, unless otherwise specified (see 3.1).

Measurement and electrical loading during shock - DC rated voltage shall
be appiied to the capacitor during test. Observations shall also be

made to determine intermittent contacts, arcing, or open- or
short-circuiting. Detecting equipment shall be sufficientiy sensitive
to detect any interruption of 0.5 ms or greater duration.

Examination after test - Capacitors shall be visually examined for
evidence of arcing, breakdown, mechanical damage, and leakage of
electrolyte.

Yibration {see 3.17). Capacitors shall be tested as specified in

4.6.14.1, 4.6.14.2, or 4.6.14.3, as specified (see 3.1).

4.6.14

.1 Low frequency. Capacitors shall be tested in accordance with method

201 of MIL-5TD-202. 7The following details and exceptions shall apply:

Tests and measuresents prior to vibration - Not aspplicabdle.

:.

b. Method of mounting - Securely fastened by normal mounting weans.

c. Duration of vibration-- 1 hour 30 minutes.

d. Direction of motion - 45 minutes in each of two mutually perpendicular
directions, one parallel and the other perpendicular to the cylindrical
axis.

e. Mgasurements during vibratfon - During the Jast 3 minutes of vibratfon
in each direction, an electrical measurement shall be made to determine
intermittent contacts, or open- or short-circuiting. Detecting
equipment shal) be sufffciently sensitive to detect any interruption of
0.5 ms or greater duration,

f. Examination after test - Capacitors shall visually examined for
mechanica! damage and leakage of electrolyte.

4.6.18.2 HWigh freguency. Capacitors shall be tested in accordance with method
204 of nlL-STU!!U!.' e ‘o!lo-iug detafls and exceptions shall apply:

a. Mounting - Body of the capacitor shall be rigidly mounted to the
vibration test apparatus.

b. Test condition - 8 (15 G), unless otherwise specified (see 3.1).

¢. Duration and direction of motion - & hours in each of two mutually

perpendicular directions (tots) of 8 hours), one paralliel and the other
perpendicular to the cylindrical axis.
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d. Meausrements - During tne iast 30 minutes of vibration in each
girection, an electrica)l measurement shal) be made to determine
intermittent contacts, or open- or short-circuiting. Detecting
equipment shall be sufficiently sensitive to detect any interruption of

0.5 ms or greater duration.

e. Examination after test - Capacitors shall be visually examined for
mechanical damage and leakage of electrolyte.

4.6.14.3 Random vibration (styles CUR13, CURL?, CURDl, CURD2, and CURD4 only)
(see 3.1), Uapacitors shall b ‘esfea n accbriance'i??ﬁ'hethod’ZT? of

®
PIT-STU-202. The following detafls shall apply:

a. Mounting - Body of the capacitor shali be rigidly supported.
b. Test condition - E of table 214-2.

¢. Duration and dfrection of motion - 1 hour 30 minutes in each of three
mutually perpendicular directions (total of 4 hours 30 minutes).

d. Measurements - During the last 30 minutes of vibration in each
direction, an electrical measurement shall be made to determinme
intermittent contacts, or cpem- or short-circuiting. Detecting
equipment shall bde sufficiently sensitive to detect any interruption of

0.5 ms or greater duration.

e. Examination after test - Capacitors shal) be visually examined for
mechanfcal damage and leakage of electrolyte. -

4.6.15 Salt spray (corrosion) (all styles except CUS1 and CURS1) (see 3.18).
Capacitors sha e teste ., test con
hours) of MIL-STD-202, After this test, capacitors shall be visually examined
for evidence of corrosfon and other defects that will effect 1ife or
servicesbility, for unwrapping of and mechanica) damage to case fnsulation (when
applicadle), and obliteratfon of marking.

4.6.16 Thermal shock and immersion (see 3.19).

4.6.16.1 Thermal shock. Capacitors shall be tested iIn accordance with sethod
107 of MIL-STD-2UZ, The following details and exceptions shall apply:

a. Conditioning prior to first cycle - For a period of 15 minutes at room
ambient temperature,

b. Test condition - A, except that in step 3, sample units shall be tested
at the applicable maximum high temperature (see 3.1).

C. MNeasurements before and after cycling - Not applicadle.

4.6.16.2 Immersion cycling. Following thermal shock, capacitors shall be
tested in accordance v sethod 104 of MIL-STD-202. The following detafls and

exceptions shall apply:

a. Test condition - B, with the addition of a noncorrosive dye, rhodamine B
{tetresthylirhodenine or equivalent), added to both baths.

b. Temperature of cold dbath - 0°C *0°C, -5°C.

¢. Duration of each tsmersion - 30 minutes. Change from one solution to
the other shall be made 1n not more than 3 seconds.

n
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d. Measurements after cycling - Between 30 minutes and & hours after
removal from the immersion bath, dc leakage, capacitance, and ESR shal)
be measured at room ambient conditions es specified in 4.6.4, 4.6.5, and
4.6.6, respectively. When applicable [see 3.1}, cese insulation shall
be tested as specified in 4.6.12.

e. ETxamination after test - Capacitors shall be visuvally examined for
evidence of corrosion {see 3.1B), mechanical damage, and obliterstion of
marking. Capacitors shall also be examined for leakage of electrolyte,
and shall then be opened and examined for evidence of penetration of
dye. Internal materials that do not pick up visual amounts of the dye
shall be observed under ultraviolet 1ight.

4.6.17 Surge voltage (see 3.20). Capacitors shall be sybjected to 1,000
cycles of the dc surge voltage specified (see 3.1). Nonpolarized styles shall be
subjected to 1,000 cycles in each direction. The ambient temperature during
cycling shal) be the applicable maximum high temperature (see 3.1). Each cycle
shall consist of a 30-second surge voltage application, followed by & 5 minute
30 second discharge period. VYoltage application shall be made through a resistor
(1,000 2100 ohms for capacitance values of Yess than 2,500 ,F and 100 210 ohms
for capacitance values of 2,500 ,F and greater) in serfes with the capacitor and
the voltage source. Each surge voltage cycle shall be performed 1n such a manner
that the capacitor is discharged through the resistor at the end of the 3I0-second
application. The test shal) be terminated on the discharge portion of the
cycle. After the last voltage application cycle, capacitors shall be stabilized
at the fnspection conditions specified fn 4.6,.1, and the dc leskage, capacitance,
and ESR shall be measured as specified in 4.6.4, 4.6.5, and 4.6.6, respectively.
After the test, capacitors shall be visually examined for evidence of mechanical
damage or leakage of electrolyte,

€.6.18 Vent {when :geclfied' see 1,.1) (see 3.21). Capacitors shall be
subjected to e appiication of & constant reverse dc current of 10 s0.5 amperes
for 30 ¢] minutes. The vant shall operate within the time period of current

application, If the capacitor opens or short-cfrcuits and the vent has not
operated, additfonal capacitors shal) be selected and subjected to this test,

4.6.19 Mofsture resistance (see 3.22). Capacitors shall be tested in
accordance w metho ° - -202. The following details and exceptions

shall apply:

a. Mounting - Rigidly mounted by normal mounting means (see 3.1), except
during messurements.

b. Inftfal measurements and conditioning - Not applfcable.

c. Polarfzation voltage - Not applicadble.
d. Loading voltage - Not applicabdie.

e. Final weasurements - After the fimal cycle and within 2 to & hours after
rembval of capacitors from the humidity chamber, dc leskage,
capacitance, and ESR shall be measured at room ambfent conditions as
specifiod in 4.6.4, 4.6.5, and 4.6.6, respectively, When applicadle,
cése fnsulation shall be tested as specified in 4.6.12.

f. Examinations after test - Capacitors shall be vfsunlliicxcuincc for

corrosfon, mechanical damage, and obliteration of marking. Capacitors
shall also be examined for leakage of electrolyte.
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4.6.20 Funqgus (see 3.23). Capacitors shal) be tested in accordance with
method S08 o0f MIL-SID-B10. Pretest and post-test measurements are not required.

4,6.21 Barometric pressure (reduced) [see 3.24). Capacitors shall be tested
in accordance with method 105 of MIL-STD-202, The foliowing details and

exceptions shall apply:

a. Method of mounting - By norma) mounting means.

b. Maximum pressure - .B2 fnch (20.8 am) of mercury (equivalent to 80,000
feet or 24,384 m),

c. Test during subjection to reduced pressure - At the end of the
conditfoning period, with the capacitors stil]l at reduced pressure, the
dc rated voltage (see 3.1) shall be applied for 1 minute #5 seconds.

d. Exposure time prior to measurements - 5 minutes.

e. Examination after subjection to reduced pressure - Capacitors shall be
visually examined for evidence of mechanical damage, obliteration of
marking, leaskage of electrolyte, and indications of flashover and

breakdown.

4.6.22 MHigh temperature exposure (see 3.25). Unless otherwise specified (see
3.1), capacitors shall be stored for 50Q 8 hgurs in a forced-air oven at the
applicable maximum high temperature (*§ C, -0°C) (see 3.1) without any
application of voltage. After the storage perfod, the capacitors shall be
removed from the oven, and returned to and stabilized at room ambient
conditions. OC leakage, capacitance, and ESR shall then be measured as specified
in 4.6.4, 4.6.5, and 4,6.6, respectivei{. Capacitors shall be examined for
evidence of mechanical damage, and for leakage of electrolyte. Two capacitors
shall then be subjected to the internal examination specified fn 4.6.2.1 (see

3.4.2).

4.6.23° Reverse voltage (when sEoc1fied| see J.1) (see 3.26). Unless otherwise
specified (see 3.1), capacitors sha e subjected to the specified dc test
voltage (see 3.1) applied in the reverse polarity direction for 125 ¢5 hours, and
to the dc rated voltage applied in the forward polarity direction, for an

additional period of 125 35 hours. The smbient te-ggraturg during the tests
shall be the applicable maximus high temperature (+5°C, -0 °C) (see 3.1).

After the last 125-hour period, the capacitors shall be returned to room ambient
conditions and the dc leakage, capacitance, and ESR shall be measured as
specified 1n #.6.4, 4_6.5, and 4,6.6, respectfvely,.

4.6.28 MNigh temperature verification (styles CU12. CU13, CUR13, Culs, CULS
Cculeé, culf"%UTJ rr"'cmv—mr TURUT CUIUS CORUS, and CONDR 5511"7 see 3.n_2’).

2 2 2 1 ¥l -
Tapacitors she be tested at the applicable temperature and volitage {see J
for 2,000 +72, -0 hours. Capacftors shall be returned to room ambient conditions

ané dc leakage, capacitance, and ESR shall be measured as specified in 4.6.4,
4,6.5, and &4 6.6, respectively.

4,6.25 AC verification (styles CURS1 and CURI2 onl (see 3.28). Capacitors
shal) be expose ° ¢ voltage an requencies spec ) at 105°C
*5°C, -0°C for 2,000 +72, -0 hours. Capacitors shal) be returned to rooms ambient
conditions and dc leakage, capacitance, and ESR shall be measured as specified in
4.6.4, 4.6.5, and 4.6.6, respectively.
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4.0.26 Penetration of solvents [not applicable to styles Cu71, CUR7L, CUBIL,

R : ' 5). apacjtors s be Tmmersed in Jupont type
, Of_equivelent, +5°C, -0°C_for & hours minimwm, followed by

*C +8°C, -0°C, or 125°C *5°, -0°C, as applicadle, for 250 hours

enposure at 85 ‘
minimum with rated voltage applied (see 6.5). Following exposure, capacitors
shall pe stabilfzed at the inspection conditions specified in 4.6.1 and the dc¢

Yeakage, capacitance, and ESR shall be messured as specified in 4.6.4, 4.6.5, and
4.6.6, respectively. After the test, capacitors shal) be visually examined for
evidence of mechanical damage end leakage of electrolyte.

4.6.27 Reverse voltage aging (21) styles except CUl4 and CULS5) (see 3.30).
Capacitors Shall be saSiectea to 1.5 vo‘fs appiied in the reverse polarity
girection for 96 +5, -0 hours at maximum rated temperature with 10 ohms maximum
impedance. Capacitors shail be returned to 25 C and surge voltage shall be
applied in @ forward direction for & period of 2 hours minimum to 24 hours
maximum. Impedance for capacitance values of less than 2,500 uF s 1,000 ohms
maximum and 100 ohms maximum for capacitance values of 2,500 oF ang xreater. DC
leakage shall then be measured at rated voltage as specified in-4.6.4.
Capacitors shall be visually examined for evidence of mechanical damage and

leakage of electrolyte.
5. PACKAGING
5.1 The requirements for packaging shall be in accordance with MIL-C-39028.

6. NOTES

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

6.1 Intended use. Alustinum oxfide electrolytic capacitors are intended for use
in fiiter and bypass applications where large capacitance values are required in
smal) cases and where excess of capacitance over the nominal value can be
tolerated. For polarfzed capacitors, the c:plicd ac peak voltage should never
excend the applied dc voltage; the sum of the applied ac peak and dc voltages
should never exceed the dc rated voltage (see 3.1).

§.2 Acquisition regquirements. Acquisition documents must specify the
following:

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

b. Issue of DODISS to be cited 9n the soliciftation, and 1f required, the
spectific 1ssue of indfvidual documents referenced (see 2.1).

¢c. Title, number, and date of the applicable specification sheet, and the
complete PIN (see 3.1).

d. 1f retinning (hot-solder dip) of the leads s required (see 3.5.2.1).
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6.3 Qualificatfon, With respect to products requiring qualification, awards
will be made only for products which are, at the time of award of contract,
qualified for inclusion in the Qualified Products List, whether or not such
products have actually been so listed by that date. The attention of the
contractors is called to these requirements, and they are urzeo t0 arrange to
have the products that they propose to offer to the tederal Government tested for
qualification in order that they may be eligible to dbe awarded contracts or
purchase orders for the products covered by this specification. The activity
responsible for the Qualified Products List is the Space and Naval Warfare
Systems Command and information pertaining to qualification of products may be
obtained from the Defense Electronics Supply Center (DESC-E), Dayton, Ohio
45444, Application for qualification tests shall be made {n accordance with
"Provisions Governing Qualification", copies of which may be obtained on
application to Stendardization Documents Order Desk, Builiding 4D, 700 Robbins
Avenue, Philadelphia, PA 19111-5094.

6.4 Standard capacitor types. Equipment designers should refer to MIL-STD-198
for standard capac‘for Types and selected values chosen from this specification.
MIL-STD-198 provides a selection of standard capacitors for new equipment design.

6.5 Cleaning solvents. Recommended solvents include al) those free of halogen
or halogen groups, such as toluene, menthanol, methly cellosolve, alconox and
water, and naphtha. Chlorinated or fluorinated hydrocarbon solvents are
prohibited for capacitors without an epoxy or polymer end seal.

6.6 Changes from previous fssue. Asterisks are not used in this revision to
identify changes with respect to the previous 1ssue, due to the extensiveness of

the changes.

6.7 Subject term (key word) l1isting.

Epoxy
Polymer

F12
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APPENDIX

PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 Scope. This appendix details the qualfification-submittal plans for
capacitors to be subjected to the qualificatfon inspection in this
specification. These plans specify the sample size, sampling criteria, and
limits of coverage for the type of quelification sought.

10.2 Qualification categories. Qualification shall be categorized as follows:

Category A - Qualification shall be {in accordance with the requirements
of this specification.

20. APPLICABLE DOCUMENTS
This section 135 not applicable to this appendix.
30, SUBMISSION

30.1 Sample.

30.1.1 Single-type submission. A sample consisting of 73, 93, 96, 103, 108,
109, 126 or I!!. as applicable lsee table 11), sample units of each style in the
highest capacitance value in the voltage rating for which qualification is sought

shall de submitted. The capacitance tolerance shall be the same for all
submitted samples,

30.1.2 Voltage-group submission. A sample group, as specified (see tadbie IX),
of the highest capacitance value In the lowest and highest voltage ratings, as
applicable, for which qualification within each voltae group 1s sought shall be
submitted. Separate submissions shall be made for each voltage group. Styles
covered by different specification sheets shall not be combined. Examples of
voltage-group svubmission are listed in table X.

TABLE 1X. VYoltage groups.

.

=
or qualffication and maintenace of |For maintenance of qualification

| F
|_qualification for subgroup 3 of group B |for the remainder of the specification
T

- e ] . — el

o ! ]

i Group number | Yoltage rating (ot | Group number I'oltngg ratina .

] { 85°C or 105°C | J(at 85 C or 105 C)

T | ) T L
§ 1 | §- 50 ) 1 } $-100 |
| 11 i 76-260 | 11 | 150-350 |
i 11 ] 300-360 § | |
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APPENDI X

TABLE X. Examples of voltage-group sSubmission.

T RS 1

| Types to be submitted |Quantity | When gualification §s sought for

T kB |

| M39018/01-0D406 | 27 |Styles CULl2 and CUL13, A1l capacitance ]

| M39018/01-0606 | 28 Ivalues in all voltage ratings of voltage |

I M39018/01-0438 i 27 lgroup 1. |

: M39018/01-0638 : 28 } :

| M39018/01-0845 1 27 JStyles CUl2 amnd CUL3. A1) cspacitance [

| M39018/01-0645 | 28 ivalues in all voltage ratings of veltage |

| M39018/01-0474 | 27 lgroup 1II. |

{ M39018/01-0674 % 28 !

i M39018/01-0481 I 27 {Styles CUL2 and CUl3. A1l capacitasce I

| M39018/01-0681 | 28 lvalues in all voltage ratings of voltage |

| M39018/01-0488 | 27 fgroup 111. |

} Mi19018/01-0688 } 28 ’ :

| uasnls/nx-1oosi“ I 66 [Style CURI3. A1l capascitance values |

% M39018/01-1038M : 66 }1n ¢11 voltage ratings of voltage group I. :

| M39018/01-1045M 17 | 66 ]Style CUR13. A1l capacitance valuves in |

: M39018/01-1074M f = 66 :all voltage ratings of voltage group 1I1I. {

| M39018/01-1081M | 66 IStyle CUR13. A1l capacitance values fn |

: l)’Ol.lOl-lOll!J , 66 :al voltage ratings of voltage group III. |

| M39018/02-0404 | 23 IStyles CUL4 and CULS. A1l capacitance

| N3%018/02-0604 | 24 lvalues in al) voltage ratings of voltage

| #39018/02-0423 23 lgroup I.

{ M39018/02-0623 24 =

' N39018/02-0420 23 ISt{lcs CUl4 and CUIS. A1) capacitance
n3l%018/02-0628 24 |values in a1l voltage ratings of voltage

| M39018/02-0446 23 lgroup II. |

} n39018/02-0646 : 24 : :

| M39018/03-0409 | 27 {Styles CUY6 and CUL7, A1) capacitance |

, n39018/03-0609 28 Ivalues 1n all voltage ratings of voltage |
M39018/03-0442 27 lgrowp 1. ]

= u39018/03-0699 28 | |

| N39018/03-0451 27 Styles CUL6 and CUI7. A1 capacitance

t 139016/03-0651 28 values in 211 voltage ratings of voltage

' n39018/03-0403 27 growp II.

| N39018/03-0603 28 ‘ -

| N39018/03-0491 27 Styles CULS and CULT. A1) capacitance

| m39018/03-0691 28 valyes 1n a1 voltage ratings of veoltage

| H35018/03-0498 27 growp 111,

Il N39016/03-0698 28

}

See footnote at end of tabdle.
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APPEND IX

TABLE X. Examples of voltage-group sudbmission - Continued.

1 i | R
{ Types to be submitted /Quantity | When gualification fs sought for |
T I | !
] M39018/03-1009M ) | 66 IStyle CURI7. A1} capacitance values
] M39018/03-1099M 1 66 11n 2a)) voltage ratings of voltage group 1.
| ) ! §
| M39018/03-1051M 17 1 66 1S le CUR17. AT! capacitance values in
: M39018/03-1083M { 66 }a1l voltage ratings of voltage group 11. :
|

| M39018/03-1091M | 66 IS yle CURI7. A1l capacitance values in )
; M39018/03-1096M i 66 : 17 voltage ratings of voltage group III.

{ I
1 M39%018/03-1209M I 66 1Style CURI7 (high frequency vibration). }
| M39018/03-1299M I 66 IAY) capacitance values in a1l voltage |
} : :rctings of voltage group 1. ‘
| M39018/03-1251M | 66 }Style CUR1? (high freguency vibration). |
| M3901B/03-1283M | 66 JA11 capacitance values in all voltage |
} l lrntings of voltage group 11I. :
| M39018/03-1291M | 66 {Style CURI7 (high frequency vibration).
| M39018/03-1298M 1 66 1A1} capacitance values fan 21) voltage i
| | jratings of voltage group Ill, |
I | ] {
{ M39018/04-0010 I 37 IStyle CU71. Al capacitance values ia ]
: M39018/04-11686 : 37 :.1) voltage ratings of voltage group I. ]

{

| M39018/04-1188 1 37 jStyle CU71. A1 capacitance values in )
} M39018/04-0086 : 37 la)1 voltage ratings of voltage group 11, :
| 39018/04-1303 i 37 lSlee CU71. A1l capacitance values in |
: N39018/04-0105 ; 37 :111 voltage ratings of voltage growp ll11I. }
! m3%0318/04-2025M | 48 IStyle CUR71. Al cepacitance values in l
: M39018/04-2170M % 48 lall voltage ratings of voltage growp 1. :
| M39018/04-2190M | 48 tStyle CUR71. A1l capascitance values in !
I m35018/04-2237M ] 48 lal} voltage ratings of voltage group 11 !
) | | {
| R39018/04-224M | 48 IStyle CUR7L. A1l capacitance valages i» |
: R39018/04-2255M : 48 :.ll voltage ratings of voltage group lI1. :
| m39018/05-0004 1 37 IStyle CUBL. A1l capacitance values 1in i
{ M35018/05-0036 ; 37 {al voltage ratings of voltage group 1I. :
| M39018/05-1004M | 48 {Style CURBI. A1l capacitance valwes in i
: H39018/05-1036M : 48 {nll voltage ratings of voltage growp !. :
| M39018/706-0020M { 54 IStyle CURDL. Al capacitance veslwes in I
| M39018/06-0167M ] 54 ::1 voltape ratings of voltage group l. :
| }
| ®39018/06-0177M | 54 (Style CURSL, Al capacitance values in {
: H39018/06-0213M : 54 =|1! voltage ratings of voltage group 1l :

See feotnote &t end of tabdle.
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APPENDI X

TABLE X, Examples of voltage-gqroup submission - Continued.

Quantity

Wwhen qualification is sought for

27

T
| Types to be submitted
I b
| M39018/07-0012M | 63
} M3901B8/07-0095M } 63
| M39018/07-0104M | 63
| M39018/07-0128M : 63
|
| M39018/07-0212M 1 63
= M39018/07-0295M ’ 63
| |
| M39018/07-0304M | 63
M39018/07-0328M { 63
| * |
| M39018/08-0001 | 52
: ®39018/08-0012 = 52
| M35018/08-0013 | 52
: M39018/08-0018 : 52
\
| M39018/08-0102M | 63
‘ n39018/08-0113M } 63
I M39018/08-0114M ; 1/ I 63
| M39018/08-0119M - = 63
| M39018/09-0018M | 63
= M39018/08-0086M = 63
, M39018/09-0104M | 63
N39018/09-0175§J : 63
I M39018/10-0001M | 27
I N39018/10-0011M i 27
N39018/10-0141M I 27
l M39018/10-0151M I
M39018/10-0012M ] 27
N19018/10-0020M | 27
n39018/10-0162N0 | 27
139018/10-0160M { 27
M3i8018/10-01610 | 27
| M39018/10-0171M | 27
M39018/10-0201M | 27
MN39018/10-0211NM : 27
| ®RI018/10-0172M i 27
| M390186/10-0180M | 27
| M39018/10-0212M | 27
| M39018/10-0220M | 27

tyle CUR1I9. A1l capacitance values in
11 voltage ratings of voltage group I.

» "

Style CUR19., A1) capacitance values in
al

Style CUR]Y (hign frequency vibration).
AVl capacitance values in all voltage
ratings of voltage group I.

tyle CUR1S (nhigh frequency vibration).

5
A1l capacitance values in all voltage
ratings of voltage group Il.

|voltage ratings of voltage group I.

|
|Style CUOL. A)1 capacitance values in all

|voltage ratings of voltage group Il.

voitage ratings of voltage group I.

Style CUROL., A1l capacitance values in
voltage ratings of voltage group [1].

Style CURO2. A1l capacitance values in
Ivoltage ratings of voltage group 1.

Style CURO2. A1) capacitance values in
voltage ratings of voltage grouwp I1I.

|Style CUR92. A1l capacitance values in
Ivoltage ratings of voltage group I,
| terminal style A.

Style CURS2. A1) capacitance values in
voltage ratings of voltage group I,
terminal style 8.

Style CURS2. A1) capacitance vatues in
voltage ratings of voltage group II,
terminal style A.

|Style CURS2Z. A1) capacitance values 1n
Ivoltage ratings of voltage group 1I,
iter-incI style B.

1 voltage ratings of voltage group I1.

Style CUOLl. A17 capacitance values in all

Style CUROI. A1l capacitance values in all

»
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See footnote at end of table.
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TABLE X. Exemples of voltage-group sybmission - Contfinued.

T ! kB 1
| Types to be submitted |Quantity | When qualification is sought for J
T I T I
| M39018/11-0018M | 63 1Style CURO3, A1) capacitance values in
: 839018/11-0143m I 63 {al) voltage ratings of voltage group 1.

| | |
| M39018/11-0161M I 63 IStyle CURO3. AV capacftance values in
| M3S018/11-0197M I 63 fall voltage ratings of voltage group I1I. !
1 ! f i
| M39018/11-0218M | 63 IStyle CURO4., A)) capacitance values in
: M35018/11-0343M I 63 lall voltage ratings of voltage group I.

| ] |
| M39018/11-0361NM I 63 i{Style CURO4. All capacitance values 1in )
| M39018/131-0397™M I 63 o1l voltage ratings of voltage grouwp I[1.
] | )

1/ For parts with optional random vibration, the letter "R" shall be used in
place of the dash (f.e., MIS018/09R0O001IN) .

30.2 Test data. ¥hen fnspections are to be performed at a Government
lTaboratory prior to submission, all sample units shall be subjected to 211 of the
nondestructive tests in table [I. Each submission shall be accompanied by the
test date obtained from these examinations and tests. The performance of the
destructive examinatfons and tests by the manufacturer on a duplicate set of
sample units 1s encouraged, but not required. Al test data shall be submitted

in duplicate.

30.3 Certification of waterfal, When submitting samples for qualificaetion,
the manufacturer sha submit certificatfon, in dupliicate, that the materials
used in his compenents are in accerdance with the applicabls specification
requireaents,

30.4 Description of 1tems. The manufacturer shal) submit a detafled
descriptTon of the capacitors being submftted for fnspectfon fncluding
information on the type of welds or solder buttons, the type of electrodes, the
type of sea)s [inner or outer, as applicable), the case and lead materials, the

case insulating materia) (when applicable), and the case finish,

40. EXTENT OF QUALIFICATION

40.1 s1nflg-t[ge sugg1;ﬁlon. Capacitance qualification shall be restricted to
values equal to an ess than the capacftance value in the style and dc reted
voltage submitted. Capacitance tolerance qualification shall be restricted to
the cepecitance tolerances equal to or wider than the tolerances submitted.

40
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40.2 Voltage-group submission. Qualification of types submitted shall be a
basis for qualtrtrcation of all intermedizate voltages of the voltage group
submitted. Capacitance quaiification for each voltage submitted shall be
restricted to the capacitance value equal to and less than the capacitance value
submitted. For intermediate voltages in the same voltage group, capacitance
qualification shall be restricted to capacitance values equal to and less than
the higher capacitance values submitted. Capacitance tolerance qualification
shall be restricted to the tolerances equal to and wider than those submitted,
Yualification of an insulated style shall be the basis for qualification of the
uninsulated style from the same specification sheet,

40.3 Quaelification for styles with optional random vibration. Qualification
for styles with optional random vibration shall be granted for the same styles
that have been qualified without random vibration under the following conditions:

a. For parts with random vibration having the same design and construction
4s those without random vibration, a sample of 6§ units shall be
subjected to the random vibration test, with one faflure allowed.

b. Parts with random vibration not having the same design and construction
as those without random vibratfon shall be subjected to the entfre
qualification inspection in accordance with table Il1. The number of
samples for each style shall be the same as those listed in table X,

CONCLUDING MATERIAL

Custodfans: Preparing activity:
Army - ER Navy - EC
Navy - EC
Air Force - 85 Agent:
DLA - ES
Review activities:
Army - NI {Project 5910-1688)
Navy - SH
Air Force - 17, 99
OLA - ES

User activities:
Navy - AS, CG, NWC, 0S
Afr Force - 19
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INSTRUCTIONS

The preparing activity must complete blocks 1, 2, 3, and 8 In biock 1, both the document number and revision
ietter shouid be given.

2. The submitter of this form must complete blocks 4, 5, 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 waivers, or clarification of
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to
waive any portion of the referenced document(s) or to amend contractual requirements.

1. DOCUMENT NUMBER 2. DOCUMENT DATE (YYMMOD)

?RECOMMEND A CHANGE: MIL-C-39018C 910107

3. DOCUMENT TITLE Cabacnors, Fuxed Electrolytic (Aluminum Oxide), Established Reliability
ificatiopn for

4. NATURE OF CMANGE (identify paragraph number and include proposed rewrite, if passible. Attach extra sheets #5 needed.)

Ty ST ————
S. REASON FOR RECOMMENDATION

a. NAME b. TELEPHONE (include Ares Code)
(1) Commarcial {2) AUTOVYON
Edward H. Back (513) 296-6003 986-6003
# YOU DO NOT RECEIVE A REPLY WITHIN 45 DAYS, CONTACT:

c. ABDRESS (mclude Zip Code)
Defense Quality and Standardizetion Office
DEFENSE ELECTRONICS SUPPLY CENTER m"{* w"';. '. w':. ':o a'.':.m o VA 12041-3866

ATTN DESC-ECT Thlanhane FIAN 7€L 1200 ALITAVAN 00.7240
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