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MILITARY SPECIFICATION

CAPACITORS, FIXED, PLASTIC (OR PAPER-PLASTIC) DIELECTRIC,
(HERMETICALLY SEALED JN METAL, CERAMIC, OR GLASS CASES),
ESTABLISHED AND NON-ESTABLISHED RELIABILITY,
GENERAL SPECIFICATION FOR

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for established reliability (ER) and
non-establ ished reliability (non-ER), direct current (dc), plastic or paper-plastic dielectric, fixed
capacitors, hermetically sealed in metal or ceramic or glass cases. Capscitors meeting the established
relisbility requirements specified herein have failure rate (FR) levels ranging from 1.0 percent to 0.001
percent per 1,000 hours (see 1.2.1.9). These FR levels are established at a 90-percent confidence level and
maintained at a 10-percent producer’s risk and are based on life tests performed at maximum rated volitage
and maximum rated temperature. An ascceleration factor of 5:1 has been used to relate the life test data
obtained at 140 percent of rated dc voltage at the applicable high test temperature to the rated voltage at
the spplicable high test temperature. This specification also covers removable mounting retainers for use
with applicable capacitors (see 3.1). A part per million (ppm) quality system is used for documenting and
reporting the average outgoing quality of ER capecitors supplied to this specification. Statistical process
control (SPC) techniques sre required in the manufacturing process to minimize variation in production of ER
capacitors supplied to the requirements of this specification,

1.2 Classification.

1.2.1 Part or ldentifying N r (PIN). The PIN shall be in the following form and as specified (see 3.1
and 6.2).
ER
T T T T T LTZ T J[ T
| | | | | l | | |
ER Terminal Circuit Charac- Voltage Capacitance Capacitance Vibration Failure
style 1.2.1.2 1.2.1.3 teristic 1.2.1.5 1.2.1.6 tolerance grade rate
1.2.1.1 1.2.1.4 1.2.1.7 1.2.1.8 level
1.2.1.9
NON-
] l | ! | | | |
ER Terminal Circuit Charac- Vol tage Capacitance Capacitance Vibration
style 1.2.1.2 1.2.1.3 teristic 1.2.1.5 1.2.1.6 tolerance grade
1.2.1.1 1.2.1.4 1.2.1.7 1.2.1.8
Beneficial comments (recommendations, additions, deletions) and any pertinent data which may
be of use in improving this document should be addressed to: 645 LOG/LGME, Gentile Station
1060 Hamilton Street, Dayton, OH 45444-5400, by using the Standardization Document Improve-
ment Proposal (DD Form 1426) appearing at_the end of this document or by letter,
AMSC N/A FSC 5910

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.2.1.1 Style. The style is identified by either the three-letter symbol "COR" or the two-letter symbol
uCo" followed by a two-digit number. The letters identify plastic (or paper- plntic) diclectric, fixed
capacitor, hermetically sealed in metal, ceramic, or glass cases. The symbol ®COR" identifies estabiished
relisbility (ER) capacitors; the symbol *C0" identifies capacitors for which no specific reliability
requirements are specified (non- ER) The first digit following the letter syubols identifies the general
shape of the case, and the second digit identifies specific details other than cese size. Each style

PO a Lol t., -‘ mmaa atema

oeswnanon may include » Tamity 07 CasS€ SizIcs.

1.2.1.2 Yerminal. The terminal is identified by a single letter in accordance with table I.

TABLE 1. Terminal.

Symbot Type of terminal
A Axial wire lead
B Solder lug (nonremovable)
[ Threaded stud and nuts
D end M Pillar insulator for use at altitudes w to
7,500 feet (22.8 inches of mercury)
E Pillar insulator for use at altitudes up to
50,000 feet (3.4 inches of mercury)

1.2.1.3 Circuit. The circuit disgram and the number of terminals are identified by a single digit in
accordance with table II.

TABLE Il. Circuit diagram and number of terminais.

Symbol Circuit diagram Number of terminals |

10— (402
3 ae 2
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1.2.1.4 Characteristic. The characteristic is identified by a single letter in accordance with table
TABLE 111. Chsracteristic.
Characteristic Vaiues of characteristics
E |FandG | X2/ | M |P @ |T
High ambient test temperature, degrees
centigrade 23°C 1/ 85 85 125 85 | 65 |125 {170
Lou ambient test temperature, degrees
centigrade +0°C, -5°C -65 -55 -65 -65 |[-65 |-55 [-65
Life-test dc voltage, in percent of the
dc voltage rating (see 4.7.21):
Watt-second group (see 6.5.3):
1 (0.5 watt-second and less) 140 140 140 140 |140 |150 |[140
ii (0.5+ to 5 watt-seconds) 140 130 140 3/(--- |-=- |==- |=-*
111 (5¢ to 50 watt-seconds) 140 110 140 R R LR R
1V {greater than 50 wstt-seconds) 140 o0 140 Shl b EAD N R
Flashpoint of impregnant or filling
compound, degrees centigrade 742 i35 142 742 142 (142 1217
i/ For characteristic K, voitage derating may be necessary at the high ambient test temperature
(see 3.1),
2/ For tubular units of characteristic K rated at 1,000 volts dc, life test voltage shall be
1,200 volts.
3/ For tubular units of characteristic K in watt-seconds group II, use 130 percent of the dc
voltage rating at 40°C for life-test dc voltage.
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1.2.1.5 Voltage. The dc voltage rating for continuous operation at the high ambient test temoerature
———t - - v b Lo,

specified in table 111 (except for characteristic K which is for 85°C operstion), is identified by a single
letter in accordance with table 1V,

TABLE 1V. DC voltage rating.

Symbol DC voltage rating 1/ Symbol DC voltage rating 1/

Volts Volts
4 30 L4 2,500
A 50 L 3,000
B 100 M 4,000
c 200 N 5,000
0 300 P 6.000
E 400 R 7,500
F 600 s 10,000
4 1,000 T 12,500
H 1,500 v 15,000
J 2,000

1/ For characteristic K, voltage derating may be necessary at the high ambient
test temperature (see 3.1).

1.2.1.6 Capacitaence. The nominal capacitance value expressed in picofarads (pF) is identified by a
three-digit number; the first two digits represent significant figures and the last digit specifies the
number of zeros to foiiow.

1.2.1.7 Capacitance tolerance. The capacitance tolerance in percent is identified by a single letter in
accordance with tabie V.

TABLE V. Capacitance tolerance.

Symbol Capacitance tolerance
Percent (t)
F 1
G 2
J S
X 10

1.2.1.8 Vibration grade. The vibration grade is identified by a single digit in accordance with tabte
VI,

TABLE VI. Vibration grade.

Symbol Frequency range Acceleration
Hz 6
1 10 to 55 inclusive -
10 to 2,000 inclusive 15

o
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1.2.1.9 Failure rate level. The failure level in percent per 1,000 hours is identified by a single
letter in accordance with table VIiI, and is based on rated voltage at the high test temperature, as
appl icabie.

TABLE VII. Failure rate level.

Symbol fFailure rate lLevel
{percent per 1,000 hours)

o oOxX

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form & part of this document to the extent specified herein. Unless otherwise specified the issues of
these documents are those Listed in the issue of the Department of Defense Index of Specificstions and

Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY
MiL-1-1C - Insulating Compound, Electricsl, Ceramic, Class L.
MiL-C-39028 - Cepacitors, Packaging of.
STARDARDS
FEDERAL
FED-STD-N28 - Sereu-Thread Standards for Federa! Services.
MILITARY
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-690 - Failure Rate Sampling Plens and Procedures.
RiL-S7D-790 - Product Assurance Program for Electironic Parts Specifications.

RIL-STD-810 - Envirormentsl Test Methods and Engineering Guidelines.
MIL-STD-1285 Marking of Electrical and Electronic Parts.
MIL-STD-45662 - Calibration System Requirements.

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

{Unless otherwise indicated, copies of fﬁe. | and military specifications, standards, and handbooks are
available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA
19111-5094.)

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T721:38Z
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2.2 Non-Government publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified the issues of the documents which sre DoD adopted are those

iisted in the issue of the DODISS cited in the solicitation. Unless otherwise spﬂ.lneu, the issues of
documents not listed in the DODISS are the issues of the documents cited in the solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

D92-57 - Method of Test for Flash and Fire Points by Cleveland Open Cup.
{Application for copies should be addressed to the American Societly for Testing and Materisls, 1916 Race
Street, Philadelphia, PA 19103.)
ELECTRONIC INDUSTRIES ASSOCIATION (EIA)
EIA-554 - Assessment of Dutgoing Nonconforming Levels in Parts Per Million (ppm).
EIA-557 - sStatistical Process Control Systems.

(Application for copies should be addressed to the Electronic Industries Association (EIA), 2001
Pennsylvania Avenue, N.W., Washington DC 20006.)

(Non-Goverrment standards and other publications are normelly available from the organizations that
preparc or distribute the documents. These documents also may be available in or through libraries or other

informational services. j

2.3 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein (except for reiated associated detaii specifications, specification sheets, or HS standards),
the text of thvs document takes Drecedence. Nothing in this document, however, supersedes applicable laws

vvvvvvvvvvvvvvvvv apoLiIcadtLe

3.1 Specification gsheets. The individual item requirements shall be as specified herein
L the W'\iﬁl‘lbﬂ: iﬁifiCifiﬁﬁ sheets. In the event of any conflict
s specification and the specification sheet, the latter shall govern (see 6.2).

3.2 Quaiificetion. Capacitors and retainers furnished under this specificatioh shail be products which
sre suthorized by the qualifying activity for Listing on the applicable gualified products list (QPL) at the
time of award of contract (see 4.4 and 6.4). 1n addition, the manufacturer shall obtain certification from
the qualifying activity that the reliability assurance requirements of 4.1.1 have been met and are being
maintained for the ER styles. Authorized distributors uhich are approved to MIL-STD-790 distributer
requirements by the QPL manufacturers are listed in the QPL.

z 2 al iabmel iai, amad mial 2o ED el ace aelo.
3.5 Reliabitity and gquality (ER styles only).

3.3.1 Reliability. Reliability of ER cepacitors furnished under this specification shall be established

and maintained in accordance with the procedures and requirements specified in MiL-STD-790 and MiL-STD-690
ith details specified in 4.1.1, 4.4.4, and 4.4.5.

sSpec
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3.3.2 Quality.

XTI 2 19 cCe
S

23 2.1 ¢ control (SPC) The manufacturer chall imnlement and use SPC technioues in

Ml FIIC ST B e IRy e

the menufacturing process for ER parts covered by this specification. The SPC program shall
and maintained in accordance with all the requirements of EIA-557. The SPC program shall

meintained as part of the overall product assurance program as specified in HIL-STD-790.
date for SPC shall be 12 months from the date of this specification. Processes for applicati

techniques should include but are not limited to the following.

b. Assembly.

c. Encapsulation.

iy ~_ ~

d. Peckaging.
3.3.2.2 Quality levels. The quality of lots which have been subjected to and have passed the subgroup 1,
100 percent screening inspections of group A inspection shail be estabiished and msintained in accordance
with 4.6.1,2.1.2.3 and EIA-554, method B, Individual pom defect levels (i.e., u—g and pom-3) and overall

pom defect level (i.e., ppm-5) shall be established based on the tests prescrlbed in the subgroup 2 tests of
the group A inspections. The defect level for ppm-2 shall be less than 100 p;n Datu shull not be excluded

tros the sppropriste ppm calculation unless specificslly suthorized by th y. Guidance

for exclusion of data is specified in EIA-554.

3.3.2.3 jNoncompiiance. The contractor shaii notify the quaiifying activity when the 100 ppm level is
reached or exceeded for ppm-2. The contractor shall provide sufficient informetion to the qualifying
activity documenting the causes of the problem and what corrective action is being taken. Failure to

correct this probiem shail be the basis for removal of the affected product from the GPL.

3.4 Material. The material shall be as specified herein; however, when a definite material is not
specified, a material shall be used which will enable the capacitors to meet the performence requirements of

thia snarnidicatian Armantancra ar ammraval af anu canetitiiant matarial hall not he ronatruad as a
this SPRCITITCHUION. ALITpiake OF SO OVaL OF &Ny CONSTIIWRNT melerias shall not be construed as 2

guarsntee of the acceptance of the finished product.

______ et LU 2 — A ;A

3.4.1 Jmpregnant and fitling compounds. Compounds used in the impregnation and fitli
shall be chemically insctive with respect to the capacitor element and the case (see 3.
either in the state of original application or as a result of having aged, shall ha
the performence of the capacitor. For iiquid-fiiled capacitors, the same materiai
impregnating as is used for filling (see 6.3).

STE LS wec L32ET B:20s

Si

hail be used for

3.4.2 Dielectric material. Dielectric material (see 3.1) utilized in the fabrication of capscitors shall
ha mma Ad tha Sall avime mataniale
VT R VY WLIIE TULLVUWT RLE) TEA\D.
Characteristic Material
E. F, G, and X Paper and polyethylene terephthalate
M Polyethylene terephthalate
[ 4 Polystyrene
<] Polycarbonate
T Polytetrafluoroethylene

3.5.7 Case. Each cepacitor shall be enciosed in & hermetically-seaied metal or ceramic or giass case
(see 3.1) which will prevent leakage of the imoregnant or filling comoound and, in addition, will protect

the capacitor element from moisture and mechamcal damage under all test condltlons specvhed herein.
Ceramic used for case materials shall conform to MIL-1-10. The use of exterior cardboard sleeves for

ation muinoscas ghall o manmittad anananan H ierad ie d ion ha
insulating purposes shall not be wvm?t{w. Transparent, shrink fitted plastic insulstion shall be used ¢

the sleeves and shall lap over the ends of the capacitor body. Insulating sleeve thickness shall not exceed
.005 inch (0.13 mm). Marking shall not be applied to the insulating sleeve.

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:38Z
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3.5.2 Noninductive construction. Unless otherwise specified (see 3.1), tubular capacitors shall be of
extended-foil construction. When tab construction is used, each pair of tabe shall be brought from opposite
foils within one turn of the foil winding from each other, uniess otherwise specified (see 3.1).

3.5.3 Terminals.

T £ T 4 FPfacne aa Stamminal Libhan ¢ha saaa i »

Pdedode il 2'33 X3 lcllﬂ"! - 'llcll LIIC “asc -3 \l‘s al t
mounting surfaces shall be such as to provide s direct conducting path for an electric current from the case
to the surface on which it is mounted.

3.5.3.2 Solder lugs and solder-tlug terminals. Solder lugs and solder lug-terminals may be of any shape,
provided dimensional limits are met, and shall be coated with solder having a tin content of 40 to 70
percent.

3.5.3.3 Screw terminals. Screw terminals shalt be supplied with one nut, one flat washer, and one
Lockwasher.

3.5.3.4 Wire leads and pins. Leads and pins shall be of copper or copper covered steel. Copper covered
steel leads and pins shall have a 1ni-u| of 30 percent of the conductivity of electrolytic copper. Leads
and pins shail be coated with solder having & tin content of 40 to 70 percent.

.5.3.5 Tin plated finishes. Use of tin plating is prohibited as 8 final finish and as an undercoat (see
6.9). Use of tin-lead (Sn-Pb) finishes are acceptabie provided that the minimum iead content is three

3.5.3.6 Jerminsl insulators. Terminal insulators shall be glass or ceramic.

3.5.4 Solder dip (retinning leads). The menufacturer may solder dip/retin the leads of product supplied
to this specification provided the solder dip process has been approved by the qualifying activity.

3.5.4.1 Qualifying activity approval. Approval of the solder dip process will be based on one of the
following options.

a. When the original lLead finish qualified was hot solder dip lead finish 52 of MIL-STD-1276, the
manufacturer shall use the same solder dip process for retinning as is used in the originat

manufacture of the product. (NOTE: The 200 microinch maximumm thickness requirement is not
nmlic-hlp )

b. When the Lead originally qualified was not hot solder dip lead finish 52 of MIL-STD-1276 as
prescribed in 3.5.4.1a, aspproval for the process to be used for solder dip shall be based on the

following test procedure.

(1) Thirty sampies of any capacitance value for each style and lead finish are subjected to the
manufacturer’s solder dip process. Following the solder process, the capacitors shall be
subjected to the electrical tests of group A inspection. No defects are allowed.
(2) Ten of the 20 samnles shall then be subjected to the solderability tests. No defects are
al lowed.
{(3) The remaining 20 sau—p'\es shall be subjected to the resistance to soldering hest test followed
by the moisture resistance test. No defects are allowed.
3.5.4.2 Soider dip/retinning options. The manufacturer (or suthorized category T distributor) may soider
dip/retin as follows

a. As 8 corrective action if the lot fails the group A solderability test.

b. After the group A inspection has been completed. Following the solder dip/retinning process, the
CAP, DF, and IR measurements shall be performed on 100 percent of the lot. The percent defective
aliowabie (PDA) for the eiectricai measurements shaii be as for the subgroup i tests, (NOTE: (1f x-
ray and hermetic seal are required in the group A, subgroup 1 tests, these tests shall be repeated.)
Following these tests, the manufacturer shall submit the lot to the group A solderability test as
specified in 4.7.15,

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:38Z
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3.5.5 Threaded parts. All threaded parts shall be as specified (see 3.1) and in accordence with
FED-STD-H28.

3.5.5.1 Engagement of threaded parts. All threaded parts shall engage by at least three full threads.
3.5.5.2 locking of screw-thread assemblies. All screw-thread assemblies shall be rendered resistant to
loosening under vibration. Lockuashers shal!l be provided under all nutse,

3.6 Burn-in (ERs only, when applicable, see 3.1). When capacitors are tested as specified in 4.7.3,
there shall be no evidence of dameage, srcing, or breakdown.

3.7 g'ggragic inspection (gRs onl!, when agg!icable, see 3.1). When capacitors sre tested as

specified in 4.7.4, x-ray examination shall disclose no evidence of improperly mede connections,
misaligrments of seals or eyelets, substandard soldering or structural weakness, or solder particles or
slivers attached to one end.

3.8 Thermal shock. When tested as specified in 4.7.5, capacitors and retainers shall withstand the

nee G 83 3PSl acl ! L B*

extremes of high and low ténpevntures without visible duye.

3.9 Seal. WUhen cspacitors sre tested as specified in 4.7.6, there shall be no continuous visible stream
of bubbles or other evidence of leakage.
3.10 Dpielectric withstanding voltage {DWV).

Cepacitors. When ap.citors are tested as specified in 4 7.7.1, there shall be no momentary or
ittent arcing or other indication of breakdown, nor the ]

here be any visible evidence o
3.10.2 Sleeving (when applicable, see 3.1). When capacttors are tested as specified in 4.7.7.2, the
insulating sieeve shall withstand the specified potential without breskdown.

£ oo o
T Gamage.

3.11 Barometric pressure (reduced) (when applicable, see 3.1). When capacitors are tested as specified
in 4.7.8, there shall be no momentary or intermittent arcing or other indication of breakdown, nor shall
there be any visible evidence of damage.

3.12 [nsulation resistance (IR).

3.12.1 Sleeving (when applicable, see 3.1). When measured as specified in 4.7.9, the insulation
resistance shall be not less than 1,000 megohms.

3.12.2 Jerminal to terminal. When measured as specified in 4.7.9, the insulation resistance shall be not
less than the applicable values specified (see 3.1).

3.12.3 Terminal to case. Wwhen measured as specified in 4.7.9, the insulation resistance between any
terminal and case, when the case is not a terminal, shall exceed 50,000 megohms, unless otherwise specified
(see 3.1).

3.13 Capacitance. When measured as specified in 4.7.10, the capacitance shall be within the tolerance
specified (see 3.1).

3.14 Dissipation factor. When measured as specified in 4.7.11, the dissipation factor shall not exceed
the applicable value specified (see 3.1).

3.15 Vibration. When capacitors are tested as specified in 4.7.12, there shall be no intermittent
contacts of 0.5 milliseconds (ms) or greater duration or momentary arcing, or other indication of breakdown,
nor shaii there be any open-or-short circuiting or evidence of mechanicai damage. in addition, retainers,
as tested to 4.7.12, shall exhibit no evidence of mechanical damage.

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:38Z
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3.16 Selt spray (corrosion) (metal surfaces only, see 3.1). When capacitors or retainers are tested as
specified in 4.7.13, there shall be no evidence of harmful corrosion, and at lLeast 90 percent of any exposed
metal surfaces of the cepaciior of retainer shall be protected by the finish. Ffor capacitors or retainers
with painted surfaces, not more than 10 percent of the surfaces shall be affected by flaking, peeling, or
blistering of paint. There shall be no evidence of umirapping of or mechanical damage to the insulating
sleeves when applicable. In addition, corrosion of the terminal hardware or mounting surface shall not
exceed 10 percent of the surface ares. Marking shall remain lLegible.

NOTE: Harmful corrosion shall be construed as any type of corrosion which in any way interferes with

'h- mechanical or electrical mr(nmnr' of the r-mrltnr or rorn"\or as nml\rnhl.

3.17 M When tested as specified in 4.7.14, capacitors or retainers, as applicable, shall meet

l s rermii romente

ing recquirements:
a. Capacitors:
Dielectric withstanding vol tage:
insuisting sieeves (when applicabie, see 3.71): Mot iess than 4,000 v ac.
Terminal to terminal: As spgcified in 3.10.1.
Terminal to case: As specified in 3.10.1.
Insulation resistance at 25°C:
Insulating sleeves (when applicable, see 3.1): Not Less than 1,000 megohms.
Terminal to terminal: Not less than 1,000 megohms. Unless otherwise
specified, not less than 60 percent of the value
specified in 3.12.2.

Terminal to case: Unless otherwise specified, not less than 50
percent of the value specified in 3.12.3.

Capacitance: Shall change not more than £1.0 percent from the
value obtained when measured as specified in
4.7.10.

Dissipation factor: Shall not exceed 120 percent of the initial

value specified (see 3.1).

b. Capacitors and retainers:
Visu amination There shall be ne harmful or extensive co
of the capacitors or retainers. The marki
shall remain legible. There shall be no
urwrapping of, or mechanicai damage to, the
insulating sleeves, when applicable.
3.18 Soiderabiiity (wire ieads oniy, see 3.1). When capacitors are tested as specified in 4.7.15, the
dipped portion of the terminals shall conform to the solid-wire termination criteria of method 208 of
MIL-STD-202.

T 10 ehfv-l' lem:--‘{.d mileay Lhhan ranacitare ara tactad ao cnarifiad in L 14 thara chall ha nn
1,10 Shock {specifisd pulse). Uhen cepacitors are testad ss specified in 4.7.14, thers shall be neo
intermittent contacts of 0.5 ms or greater duration, or arcing or other indications of breakdown, nor shall

there be any open or short circuiting or evidence of mechanical damege.

3.20 Terminal strength. When capacitors are tested as specified in 4.7.17, there shall be no mechanical
damage to the capacitor or terminals.

10
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3.21 Dielectric absorption (when specified, see 3.1). When measured as specified in 4.7.18, the
dielectric absorption shall not exceed the velue specified (see 3.1).

3.22 $tebility st low and high temperatures. When capacitors are tested as specified in 4.7.19, there

shatl be no indication of breskdown or arcing, nor shall there be any open or short circuiting or any
Y

visible evidence of mechanical damage. The capacitance changes at the specified temperatures shall not

exceed the applicable Limits specified (see 3.1) from value at 25°C.

3.23 1 rature coefficient (characteri P_oni {see 3.1}. Wwnhen measured as specified in 4.7.20,
the temnerature coefficient shall not exceed -1.20 pom per degree Celsius (ppm/°C) 250 pom/*C

3.24 Life. When tested as specified in 4.7.21, capacitors shail meet the foliowing requirements.

a. Insulation resistance at 25°C: Unless otherwise specified, not less than 60 percent of the value
specified in 3.12.1.

b. Capeacitance: Shall change not more than the percent specified (see 3.1) of the
initisl value obtained when measured as specified in 4.7.10.

Dec

ise specified, shall not exceed the initial value
3

no leskage of imoregnant or fitling cm or

deformstion of the case either during or after the test.

PPN i .2

3.25 fungus. The manufacture
perform the test specified in 4.

,-
(1]
[ 1
-
(a4

r shat ! s ) '
7.22. When capscitors are tested as specified in 4.7.22, exemination shall

disclose no evidence of fungus growth on the external surface.

b. Capacitance: Chenge not more than five percent from the initial value obtained
when measured as specified in 4.7.10.

c. Dissipation factor: Shall not exceed initial limit.
3,28 Moisture resigstance. Uhen tested as specified in 4.7.25, capacitors or retainers as applicable,
shall meet the following requirements.

Dielectric withstanding voltage:

Insulating sleeves (when applicable, see 3.1): Not less than 4,000 V dc.
Terminal to terminal: As specified in 3.10.1
Terminals to case (circuit diagram 1 only): As specified in 3.10.1

insulation resistance at 25
Insulating sleeves (when applicable, see 3.1): Not less than 1,000 megohms.

Tarmimal o
¥ e o

1
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Terminals to case (circuit diagram 1 only): Not lLess than 50 percent of the value specified in
3.92.3.
Capacitance: shall change not more than 20.5 percent (22.0

percent for characteristic M) from the value
obtained when measured as specified in 4.7.10.

Dissipation factor: Shall not exceed 120 percent of the initial values
qnpr|f\.d (gee 3. 1),

S22 2.

b. Capacitors and retainers:

Visual examination: There shall be no harmful or extensive corrosion
of the cepacitors or retainers. The marking shall
remain legible. There shall be no unwrapping of,
or mechanical damage to, the insulating sleeves

when applicable.

of iu;)regmnt or hlling conpou'\d shat i be equl to or greater than 142°C unless otheruise specvfled (see
3.1).

3.30 Marking.

3.30.1 Capscitors. Marking of caspacitors shall conform to method 1 of MIL-STD-1285 and shall include the
PIN, "JAN" brend, trademark (optional), source code, date code, lot symbol, and when space permits,
capacitance (in uF), capacitance tolersnce, and rated voltage, and when spplicable, failure rate level.

Unless otherwise specified (see 3.1), capacitors shall be marked as shown in the following exasple:

Example:
CQROGAIMC 152K 1M - PIN.
JARK TM 12345 - WJAN® brand (ER styles only), trademerk (optional) and source code.
8520A.001 14F - Date code, lot symbol and capacitance.
10X 1000 vDC - Capacitance tolerance and rated voltage.
3.30.2 Partisl merking. For tubuiar cspecitors with case sizes of .175 by .406, .195 by .406 and 235 by

.406, the following partial marking may be used.

M J 09 A2
R
Trademark A S B | Circuit diagram
(optional) oot
i l ] Terminal
J for JAN, i I Style number

(when appticable)

c 15

]
|
Characteristic | i

| Failure rate level (when applicable)

———ie

Voltage ] | CDpIC!tlﬂCe toierance

Capacitance value (see 1.2.1.6)

12345 212

Source code Date code
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3.30.3 Retainer. Retainers shall be marked with the PIN, trademark (optional), and source code. Marking
shall be on the outer surface of the retainers.

3.30.4 JAN and J marking (ER styles only). The United States Government has adopted, and is exercising

legitimate control over, the certification marks "JAN“ and "J", respectively, to indicate electrical
equipment, namely resistors, capacitors, electron tubes and the like, procured by, or msnufactured for use

by, or for the Goverrment in sccordance with standard Government specifications., Accordingly, capacitors

procured to, and meeting all of, the criteris specified herein and in applicable specification sheets shall
bear the certification mark “JAN", except that capocitors too small to bear the certification mark “JAN®
shall bear the letter “J%. Capacitors furnished under contracts or orders which either permit or require
deviation from the conditions or requirements specified herein and in spplicable specification sheets shall
not bear “JAN® or "J*. In the event a capecitor sample fails to meet the requirements of this specification
and the appiicabie specification sheets, the manufacturer shali remove the “JAN* or the %Jj% from the sempie
tested and alsoc from all capacitors represented by the sample. The United States Government has obtained

Certificate of Registration No. 504, 860 for the certlflconon mark “JAN",

3.30.5 *,-*-f!!-_.ie.n. of fsilure rste levels (FRL/s). A manufscturer msy supply to sll higher FRL than to
which he is qualified. Items of an exponential FRL as shown in table VIII and merked to lower FRL with
procurmg apency approval, sre substitutable for higher FRL, and shall not be remerked unless specified in
the contract purchase orger (see 6.2), the lot date codes on the paris are unchanged, and the workmenship

or
criteria is met. .

TABLE Viii. Faiture rate tevei {FRL) substitutability.

| Parts qualified to FRL | Substitutable for FRL

M, P, and R
M and P
L]

v

3.30.6 Substitution of capacitance toierance and voitage. Parts quaiified and merked to tighter
capacitance tolernnce or higher rated voltage, with procuring agency approval, are substitutahle for parts

marked to looser capacitance tolerance or lower rated voltage, provlded atl other values, such as case size,

characteristic, and leads are the same. The substitutable parts shall not be remarked uniess specified in
the contract or nnrrh-n. order (gee 4.2 the lot date code on the narte ars inchancad and the workmanshin

act ase (see 6.2), on the parts unchanged, and the workmanship

criteria are met,

3.30.7 Non-ER marking. An ER pert may be marked and furnished as a non-ER pert if produced on the same
assembly line, and provided it is subject to and meets all the inspection reguirements of the ER pert.

3.31. uorkmanship. Capacitors and retainers shali be processed in such a menner as to be uniform in
q_xglity and ghall be free from pits, corrosion, cracks, rough edges, and other defects that will affect
tife, serviceability, or appearance.

3.31.1 Soldering.

3.31.1.1 Flux. No acid or acid salts shall be used in preparation for or r.hring solder'ing, honever,

PR, A £ S e et ane St Zan & o

exceptlon xs penmt(eu yor prelmnnary ("‘l‘ll"g 07 electricm cornectluns anu YOI" t""\lﬂﬂ or sotoerlng OI'
mechanical points not used to complete electrical circuits, but in no case shall acid salts be used where
they can come in contact with insulating material. Where acid or acid salts are used as permitted herein,
they shall be completely neutralized and removed immediately after use. All excess fiux and soider shall be

removed there noscible, electrical connections chall be mechanically secure before soldering and

SERVESSs waCy TRIC, QICLINICal ComMeclions shats CSIY Sl -l iy STre

electrically contmuous after soldering.

ar be no sharp points or rough surfaces resulting from insufficient hesting
3.31.1.2 Process. There shall be s )f‘u‘y point n faces resuttiv from insufficient nesting.

= 1
D vl > T L) .
The minimum necessary amount of flux and solder shall be used for electrical connections. Any means
employed to remove an unavoidable excess of flux shall not incur the risk of loose particles of flux, brush

bristies, or other foreign materiai remaining in or on the capacitor; flux being spread over a large area;
or dmnaue to the canacitor, lnsulation material that has been subjected to heating during the enldorﬁnn

gamage o The capaciior, sulal eciedC neat? SOeC

operation shall be undamaged and parts fastened thereto shall not have become loosened.

0
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3.31.2 Riveting (retainers only). The riveting operation shall be performed carefully to insure that the
rivet is tight and satisfactorily headed.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performance of all inspection requirements (examinations or tests) as
specified herein. Except as otherwise specified in the contract or purchase order, the contractor may use
his own or any other facilities suitable for the performance of the inspection requirements specified
herein, unless disapproved by the Goverrnment. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections are deemed necessary to ensure supplies
snd services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items shall meet all requirements of sections 3 and 5. The
inspection set forth in this specification shall become a 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 that all products or supplies submitted to the Government for
acceptance comply with all requirements of the contract. Sampling inspection, as part of manufacturing
operations, is an acceptable practice to ascertsin conformance to requirements, however, this does not
suthorize submission of known defective material, either indicated or actual, nor does it comit the
Goverrment to accept defective material.

4.1.2 Product assurance program (applicable to ER parts only). A product assursnce program shall be
established and maintained in accordance with MIL-STD-790.

4.1.3 Jest equipment and inspection facilities. Test and measuring equipment and inspection facilities of
sufficient sccuracy, and quality and quantity to permit performence of the required inspection shall be
establ ished and maintained by the contractor. The establishment and maintaince of a calibration system to
control the accuracy of the measuring and test equipment shall be in accordance with MIL-STD-45662.

4.2 Clessification of inspection. The inspection requirements specified herein are classified a
s follows:

a. Qualification inspection (see 4.4).

b. Retention of qualification (non-ER styles only) (see 4.5) or verification of quatification (ER
styles only) (see 4.5.1).

c. Quality conformance inspection (see 4.6).

4.3 Inspection conditions. Unless otherwise specified, all inspections shall be performed in accordance
with the test conditions specified in the “GENERAL REQUIREMENTS" of MIL-STD-202.

4.4 Qualification inspection. 1/ AQualification inspection shall be performed at a laboratory acceptable
to the Government (see 6.4) on sample units produced with equipment and procedures normally used in
production.

4.4.1 Sampile size. The number of capacitors or retainers to be submitted for qualification inspection
shall be as specified in table IX or X, respectively, or the appendix to this specification.

4.4.2 lnspection routine.
4.4.2.1 Capacitor submission. Capacitors shall be subjected to the qualification inspection specified in
table IX in the order shown. All sample units shall be divided as specified in table IX for groups 1}

through IX inclusive, and subjected to the inspection for their particular group; for combined voltage group
submissions, each type shall be equally represented in each group.

1/ auslification approval will be based on the successful completion of the tests specified in table IX and
will not be withheld pending completion of the extended life test of 4.4.4a.

14
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4.4.2.2 Retainer submission. Ffourteen sample retainers shall be subjected to the examination and tests
specified in table X in the order shown or the appendix to this specification. Two specimens of each type
represented in a samole shall be subjected to groun | tests, Retsiners shall then be subjected to the tests
of group 1l. During these tests, one set of each retainer type shall support s capacitor of the same case
designation with which it is normally used (see 3.1). Tests or retainers may be run concurrently utth those

el Ll ad Lan e le e 2 2 VA - 4 Faabh mad ol b1 A AR L TR
SPELITICU TUI LapaCitors 1in S.%.c. 1. cacn rerlainel snaill px CW\SIWTECI as a SPCCIITC"
determining defectives.

4.4.3 Fsilures. Failures in excess of those allowed in tabie IX or X, as applicabie, shall be cause for
f

refusal to grant qualification aporoval.

4.4.4 Failure rate (FR) quatification (applicable to ER parts only). FR qualification for capacitors
eohal | i amcandamca uith tha samanal and deatailad camii cramanee od MY _CTN_LAON arnd an $al ]l Auie
DITBLL WS 1Y oLLV uar © Wil N "IKI BL @I USLBTITU ) IITCHICTILS VI FiIL SV VIV I 89 T1VILILVRD.

a. Procedure I: Qualification st the initisl FR level. Level "M* (1.0 percent) of FRSP-90 shall
apply. Sampie units shall be subjected to the qualification inspection specified in group V, table
IX (see 4.4.2.1). The entire Life test sample shall be continued on test to 6,000 hours as

specified in 4.7.21.3, upon completion of the 2,000 hour qualification.

[} Procedure 11: Extencion of aualific

(0.01 percent) and *S* (0.001 percen
construction may be combined.

louer R lavels, To extend cualification to the wR®

evels, data from two or more styles of similar

c. Procedure [[l1: Maintenance of FR level gualification. Maintenance period B of FRSP-10 shall apply.
Regardless of the number of production lots produced during this period, the specified number of
unit hours shaii be accumuiated to maintain quaiification (see 4.6.1).

4.4.5 Quality \evel verification {ER styles only). The manufacturer is responsible for establishing a
quaiity system to verify the ppm defect level of lots which are subjected to subgroup 2 tests of the group A
inspections. The ppm defect level shall be based on a 6-month moving average. The menufacturer shall

verify and report individusl ppm categories (i.e., ppm-2 and ppm-3) and overs!| ppm defect level (i.e., ppm-

5). 1In the event that the manufacturer meets or exceeds 100 ppm for ppm-2, the qualifying activity shall
taka tha artisnne crnarifiad in T T 2 T
L@BRT VW U\-t'v'l) ST lw 1l Jdedohoeds

4.5 Retention of qualification (non-ER styles only). To retain qualification, the supplier shall forward
a report at 6 month intervais to the quaiifying activity. The quaiifying activity shaii estabiish the
initial reporting date. The report shall consist of the followina.

a. A sumary of the resuits of the tests performed for inspection of product for delivery (groups A
and B), indicating ags a minimm the number of lote that have %13-4 and the rumber that have fail

tNCICAV NG T ST e =ve

The results of tests of all reworked lots shall be identified and accounted for.

o A smimenany o Sha smaniile m~emamad £Lmm o o wldiomm Sha s onbeas
. A SWBiNalry U1 e 1 e3UlL oy YOI wl lwlc |mw(—kl“l \gllw bl, Ill-lwl’ LHT TRAIRXE

kh v
and mode of failures. The sumwmary shall include results of all periodic inspection tests performed
and completed during the 6 month period. 1f the sumary of the test results indicates
nonconformance with specification requirements, and corrective action acceptabie to the qualifying
activity has not been taken, action may be taken to remove the failing product from the OPL,

-~ =&
T

Failure to submit the report within 30 days after the end of each 6 month period may result in {oss of
qualification for the product., In sddition to the periodic submission of inspection dats, the supplier

shall immediately notify the qualifying activity at any time during the é month period that the inspection
data indicates failure of the qualified product to meet the requirements of the specification.

In the event that no production occurred during the reporting period, a report shall be submitted certifying
that the menufacturer still has the capabilities and facilities necessary to produce the item. The
manufacturer shall aiso produce enough parts during any reporting period in order to perform ail appiicable
groun C tests
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TABLE IX. Qualification inspection for capacitors.
Ingpection Requirement | Method NON-ER ER
paragraph |paragraph
Number Number of Number Number of
of sample |defectives |of semple |defectives
units al lowed units allowed
to be Vv to be v
inspected inspected
Group |
Visus! and mechanics! examination —_ —_ -— —_
(internal): 4.7.2
Material, design, construction, 3.1, 3.4, - 2 — 0 |- 2 — 0
and workmenship 3.5, snd
.n - - - -
Growp 11
Visual and mechanical examination - — — —
(external): 4.7.2
Physical di ions, marking, 3.1, 3.5,
and workmenship 2/ and 3.30 to
3.31.2
inctusive
Burn-in (ER only, when 3.6 4.7.3
applicable) 3/
Radiographic inspection (ER only, 3.7 4.7.4
when appticasble) 3/
Thermal shock 3/ 3.8 £.7.5
Seal 3.9 4.7.6 - 43 _— 80 - o
Dielectric withstanding voltage 3/ 3.10 4.7.7
Barometric pressure (reduced) I.n 4.7.8
(when applicable) 3/
Insulation resistance 3/ 3.12 &£.7.9
Capacitance 3/ 3.13 4.7.%0
Disgipation factor 3/ 3.14 4.7.1 - - — —
Gr 11
Vvibration .15 4.7.12 — - — = - -
Salt spray (corrosion) (metal 3.16 4.7.13 l I
case only) r— 6 '— 1 12 - 1
immersion 3.7 4.7.% - ~ - —
Group 1V
Solderability (wire lLeads only) 3.18 4.7.15 6 i [ 1 i
Grouwp V
Shock (specified pulse) 3.19 4.7.16 - A - -
Terminal strength 3.20 4.7.17 [ 1 1 12 1
Moisture resistance 3.21 4.7.18 —I— —J_ —r J_ .
Group VI
Dielectric absorption (when 3.1 £.7.18 - = - -
specified) | I I |
Stability at low and high 3.22 4.7.19 | l l I
temperatures 3/ 24 - 1 40 -
Temperature coefficient 3.23 4.7.20 | | ! |
(characteristic P) l i I !
[Life 3.24 4.7.21 — 1 —] | —
See footnotes at end of table.
16
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TABLE IX. Qualification inspection for capacitors - Continued.
Inspection Requirement | Method NON-ER ER
paragraph |paragraph
Number Number of Number Nurmber of
of sample |defectives |of sample |defectives
units sl lowed units al lowed
to be Yy to be A7)
inspected inspected
Group VII
Fungus .25 4.7.22
Resigstance to solvents 3.26 4.7.23 N/A :]—10 1
Resistance to soldering heat _l—
(wire lead only) 3.27 4.7.24 J _J' -
Moisture resistance 3.28 4.7.25
Group VII}
Flashpoint of impregnant or 3.29 4.7.26 2 & 2 &/
filling compound

1/ A sample unit having one or more defects will be considered as a single defective.

2/ MNarking defects are based on visual examination only and will be charged only for illegible, incomplete,
or incorrect marking.

3/ Nondestructive tests.

21 ae ab_ 11 Ao Lo &£

mmae &b o b PRGN T
Trom une e

o/ Two iil“v'lcs Snall pDe taken «£J-POUNG TWpregnant o g CORPOUNG submi tted.
TABLE X. Qualificatjon inspection for retainers.
Inspection Requirement Method Number of Nurber
paragraph paragraph specimens |defectives
to be allowed
inspected v/
Group 1
Visual and mechanical examination 3.1, 3.5 to 4.7.2 2 0
3.5.4.2 a8
applicable
and 3.30 to
3.31.2
inclusive
Lrrem 11
ibration. 3.15 4.7.12
Vibration 2/ . .7.
Salt spray (corrosion) 3.16 4.7.13 —].- 12 j— 1
Thermal shock 3.8 4.7.5 — —

1/ A specimen having one or more defects shall be considered as a single defective.
2/ During vibration tests, one set of each retainer type shall support a capacitor or a dummy
of comparable weight and size.
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4.5.1 Verification of gualification (ER styles only). Every 6 months the manufacturer shall compile a
summary of the resuits of quaiity conformesnce inspeciions and extended FX test data, in the form of &
verification of aualification report. and forward it to the qualifying activity within 30 days after the end
of the reporting period as the basis of continued qualification approval. In addition, the manufacturer
shail immediately notify the qualifying activity whenever the FR data indicates that the manufacturer has
failed to meintain the qualified FR level, or the group C inspection data indicates failure of the qualified
product to meet the requirements of this specification. Continuation shall be based on evidence that over
the 6-month period the following has been met:

a. Verification by the qualifying activity that the manufaecturer meets the requirements of MIL-STD-790.
b. The manufacturer has not modified the design of the item.

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

d. Lot rejection for group A inspection does not exceed 5 percent or one lot, whichever is greater.

The reauirements for groun C inspection are met
f. The records of all FR tests combined substantiate that the “M" or “P* FR level has been maintained
or that the manufacturer cantinues to maet the 8% aor “S* FR level for which aualified, althouch the
total component hours of testing may not, as yet, meet the requirements of 4.4.4c.

Lhanm Arowes P coammii camants uara mnt mat and tha marifanton
WHITII Ul VAR & IS Eiivge Wl S 1V AL BIRd LIFE W sl & LWl

i
Government, grouwp C retesting shall be instituted. A summary of the retesting sh
qualifying activity within 30 days after comptetion of the retest.

takan Anrrartiva
Taxen Correcisyve

In the event that no production occurred during the reporting period, a report shall be submitted certifying
that the manufacturer still has the capabilities and facilities necessary to produce the item. The
wmanutacturer, however, shaii mainiain the required mumber of units hours in the specified maintenance period
in order to remain qualified to the applicable failure rate levels. The manufacturer shall also produce
enough perts during any reporting period in order to perform all applicable group C tests,.

4.6 Quality conformence inspection.

4.6.1 JInspection of product for delivery. Inspection of product for deiivery shaii consist of groups A
not c

and B inepectione, Groun B, suharoun 2 need romnleted before shioment on lots of less than 50

neec om e

4.6.1.1 Inspection and production lot.

4.6.1.1.1 Inspection lot. An inspection lot shall consist of all capacitors in one or more styles,
produced under essentially the same conditions, and offered for inspection in one month. The sample
selected from the (ot shall be representative of the styles in the lot. ER parts shall be kept separate
from non-ER parts. Styles mey be grouped by characteristic as follows.

Groun
Group
1 K CAQRO9, CQR12, CAR13, CQR1Y, CQR3Y, COR42, and COR43.
2 M COR29, CORY2 and COR3Z,
3 Q CaRrRO7.
4 E, F, G, or K ca72.
5 Atl non-ER styles may be grouped by characteristic.

4.6.1.1.2 Production lot. A production lot shall consist of all capecitors of the same style, voltage
rating, nominai capacitance vaiue, and voitage-temperature characieristic. The manufacture of ail parts in
the Lot shall have been started, processed, assembled, and tested as a group. Lot identity shall be
maintained throughout the manufacturing cycle.

4£.4.1.2 Group A inspection. Groum A inspection chall concict of the examination and tests specified in
table X! or XIII.

18
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Inspection Requirement Test Sempi ing
paragraph method procedure
_paragraph
sSugrouw 1
Burn in 3.6 4.7.3
Radiographic inspection 1/ 3.7 4.7.4
Thermal shock 3.8 6.7.5
Seal 3.9 4.7.6 }— 100% inspection
Dielectric withstanding voltage 3.i0 4. 7.7 i
Insulstion resistance 3.12 £.7.9 !
Capacitance 3.13 4.7.10 _J
Dissipation factor 3.6 L.7.11
Subaroup 2 (pom)
inguiation resistance {(ppm-2) 3.12 $.7.%2 —
Capacitance (ppm-2) 3.13 4.7.10
Dissipation factor (ppm-2) 3.1 4.7.1 See table XII
Mechanical examination: _i
Physica!l dimensions only (ppm-3) 3.1 and 3.5 L.7.2
Subgrowp 3
Visual and mechanical examination
(external):
Physicai dimensions 3.%, 3.5, $.7.2 —
Markina 2/ and 3.30 to _L— 13 samples
Workmanship 3.31.2 | o faitures
inclusive —
Subgr [
Solderability (wire \esd styles 1.18 L,7.15 13 samnles
only) 0 failures
i/ FR ievel R- radiographic: Wot spplicable.
2/ Marking defects are based on visual examination only.
JABLE Xii. Sampiing pisns for ppm categories.
Lot size Senpie size
ppm-2 pom-3
1 - 13 100% 100%
1% - 125 100% 13
126 - 150 125 13
51 - 280 125 20
281 - 500 125 29
501 - 1,200 125 34
1,201 - 3,200 125 42
3,201 - 10,000 192 50
10,001 - 35,000 294 60
35,001 - 150,000 294 74
150,001 - 500,000 348 °0
500,001 - Up 435 102
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TABLE XI11. Group A inspection (Non-ER).

Ingpection Requi rement Test Sampl ing
paragraph method procedure
paragraph
Subgroup 1
Thermal shock 3.8 4.7.5
Seal 3.9 4.7.6
Dielectric withstanding voltage 3.10 4.7.7 See table X1V
Insulation resistance 3.12 4.7.9
Capacitance 3.13 4.7.10 _—J
Dissipstion factor 3.% 4.7.11
Subgroup 2
Visual and mechenical examination
(external):
Physical dimensions 3.1, 3.5, 4.7.2 -
Marking Y/ and 3.30 to 13 samples
Workmenship 3.31.2 0 failures
inclusive —J
Subgroup 3
Solderability (wire lead styles 3.18 4.7.15 13 samples
only) 0 failures

1/ Merking defects are besed on visual examination only.

TABLE XIV. Sample size for subgroup 1.

Lot size Sample size |
1 - 125 100X
126 - 3,200 125
3,201 - 10,000 192
10,001 - 150,000 294
150,001 - 500,000 345
500,001 - up 435

4.6.1.2.1 ER styles.

4.6.1.2.1.1 Subgroup 1 tests. Subgroup 1 tests shall be performed on a production lot basis on 100
percent of the product supplied under this specification. Capacitors failing the tests of subgroup 1 shall
be removed from the tot. [f, during the 100 percent inspection, screening required that more than 5 percent
of the capacitors be discarded, the entire production (ot shall be rejected.

4.6.1.2.1.1.1 Manufacturer’s production inspection. If the manufacturer performs tests similar to that
specified in subgroup 1, table XI, as the final step of their 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 subgroup 1 inspection shall be granted by the qualifying activity only.
The following criteria must be complied with.

8. Tests conducted by the manufacturer during production shall be clearly identical to or more
stringent than that specified for subgroup 1.

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

20
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c. The psrameters measured and the failure criteria shall be the same as, or more stringent than, those
specified herein.

d. The lot rejection criteria is the same as, or more stringent than, that specified herein.

e. The manufacturer shaii meke svaiiabie sii informetion 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 slso make available to the Government all records
of all detail test data resulting from production tests.

--
.

Once approved, the manufacturer shall not change the test procedure or criteria without prior
notification and concurrence by the qualifying activity.

4.6.1.2.1.2 Subgroup 2 tests (ppm categories).
.6.1.2.1.2.1 Sampling plans. Subgroup 2 tests shall be performed on an inspection lot basis. Sasples

roup 2 shall be selected in sccordance with table X!, besed on the size of the inspection

lot. In the event of one or more failures, the lot shall be rejected. Equipment and operators used to
perform the subgroup 2 tests shall not be the same as those used in the subgroup 1, 100 percent tests.

4.6.1.2.1.2.2 Rejected lots. The rejected lot shall be segregated from new lots and those lots that
have passed inspection. The rejected lot shall be 100 percent inspected for those quality characteristics
found defective in the sample and any defectives found shaii be removed from the iot. A new sampie of parts
shall then be randomly selected in sccordance with table XI. [f one or more defects are found in this
second sample, the ot shall be rejected and shall not be supplied to this specification.

4.6.1.2.1.2.3 pPM calculations. PPM calculstions shall be based on the results of the first sample check
as prescribed in 4.6.1.2.1.2.1. Calculations and dats exclusion shall be in accordance with EJA-554.
(NOTE: PPM calculations shall not use data on the second sample submission.)

4.6.1.2.1.3 Subgroup 3 tests. Subgroup 3 shall be performed on an inspection lot basis. The sampling
procedure shall be as specified in tabie XI,

4L.4£.1.2.1.2. 1 Bmeoisctad ! Tha moiomtad |~ he sammanasad —~— anmed
%.6.7.2.7.3.7 RejeCleu 101s. The rejected (ot shall be segregated from mew lots and these lots that

have passed inspection. Lots rejected because of failures in subgroup 3 mey be offered for acceptance only
if the manufacturer inspects all units in the lot for those quality characteristics found defective in the
sample and, after removing all defective units found, reinspects the lot using the sampling procedure
specified in table X1. 1f one or more defects are found in the second sample, the lot shall be rejected and
shall not be supplied to this specification. Resubmitted lots shall be kept separate from new lots, and
shall be identified as resubmitted lots.

4.6.1.2.1.4 Subgroup & (solderability).
4.6.1.2.1.4.1 ]nspection lot. An inspection Lot for the purpose of subgroup 4 (solderability) testing

shall consist of all lots manufactured with the same diameter lead wire and offered for inspection within
the same work week. Each manufacturing lot shall be kept separate from every other lot. All samples
belonging to a manufacturing lot shall be identified to that lot. Means of identification is at the option
of the manufacturer.

4.6.1.2.1.4.2 Sampling plan. a minimm of 13 pieces shall be selected randomly from each inspection lot;
however, each manufacturing iot shaili be represented in the sampie. If the inspection (ot consists of more
than 13 menufacturing lots, then a minimum of one sample shall be selected from each menufacturing lot. If
there are one or more failures, the inspection Lot shall be considered to have failed. The manufacturer may
use electrical rejects from the subgroup 1 screening tests for all or part of the samples to be used for
solderability testing.

4.6.1.2.1.4.3 Rejected lots. In the event of one or more defects, the inspection lot is rejected. The
manufacturer may use one of the following options to rework the lot.

a. Each production lot that was used to form the failed inspection lot shall be individually submitted
to the so(derabv(rty test as required in 4.6.1.2.1.4.2. Production lots that pass the solderability
{€st are avaiiable for anupmcvu Production lots failing the soldersbility test can be rewsrked

only if submitted to the solder dip procedure in &.6.1.2.1.4.3b.
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b. The manufacturer submits the failed lot to a 100 cent solder dip using a approved solder dip
- A. ”~

....... P PN LI Eollouins oh ie e aman aniirad
process in accordance with 3.5.4.2. Following th dip, the electri al measurements required

in group A, subgroup 1 tests shall be repeated on 100 percent of the lot. The PDA for the
electrical measurements shall be as for the subgroup 1 tests. (NOTE: I[f x-rny and hermetic seal

I R S, a: .2

are required in the group A, subgroup 1 tests, these tests shaii be repeated.) Thirteen additional
samnles ghall then be selected and subjected to the solderability test with zero defects allowed.

1f the lot fails this solderability test, the Lot may be reworked a second time and retested. If
the Lot fails this second rework, the (ot shall be consicered rejected and shall not be furnished

inst the requirements of this specification.

per

anl
SV

4.6.1.2.1.4.4 Dis ggition of sample. The solderability t is considered a destructive test and samples

submitted to the solderability test shall not be supplied on i'ﬁé contract.
4.6.1.2.2 Non-ER styles.

1 Snmlma nlnn- The inspection Lot shall be submitted to the sampling plan for subgroup 1 and

= Spe e s RN i = = b b

£.6.1.2.2.2 Rejected lots. !f an inspection lot for subgroun 1 or subgroun 2 is rejected, the contractor
may rework it to correct the defects, or screen out the defective units and resubmit for reinspection.
Resubmitted lot shall be inspected using tightened inspection. Such lots shall be separated from new lots,
and shall be clearly identified as reinspected lots.

4.6.1.2.2.3 Subgroup 3 (solderability).

4.6.1.2.2.3.1 Samplina plan. Thirteen samples shall be selected randomly from every inspection lot and
subjected to the subgroup 3 solderability test. The manufacturer msy use electrical rejects from the
subgroup 1 screening tests for all or part of the samples to be used for soiderabiiity testing. I there
are one or more defects, the lot shall be considered to have failed.

4.6.1.2.2.3.2 Rejected lots. In the event of one or more defects, the inspection lot shall be rejected.
Y3

a. Each production lot that was used to form the failed inspection lot shall be individually submitted
to the so'u‘iéfibi'liiy test as required in 4.6.1.2.2.3.1. Production lots that pass the solderability
test are available for shipment. Production lots failing the solderability test can be reworked

only if submitted to the solder dip procedure in 4.6.1.2.2.3.2b.

b. The manufacturer shall submit the failed lot to a 100 percent solder dip using an approved solder
dip process in accordance with 3.5.4. Following the solder dip, the electrical measurements
required in the group A, subgroup 1 tests shall be repeated on another 125 samples with no defects
al | auad Thirtean additional samnlec chall than be celected and suhiected to the cnlr‘hrnhtlitv tect

GLIUWNTG . TN ACTT GOUILITTET SaglitS St Lrnithil &% Uil ity e ns S oo ity W SOICCT e | S+ 24

with no defects allowed. 1f the lot fails this solderability test, the Lot may be reworked a second
time and retested.d If the lot fails this second rework, the shall be considered rejected and
is spe i

o ~ this s

shaii not be furnished against the requirements of thi specif

4.6.1.2.2.3.3 Disposition of samples. The solderability test is considered a destructive test and
samples submitted to the solderability test shall not be supplied on the contract.

4.6.2 Group B inspection. Group B inspection shall consist of the inspections specified in table Xv, in
the order shown, and shall be made on sample units selected from the lots which have passed the group A
inspection. Test dats obtained shall be reviewsd as part of the complete retention of quslification.

Except where the results of these inspections show noncompliance with the spplicable requirements (see
4.6.3.1.4), delivery of products which have passed group A shall not be delayed pending the results of group

B, subgroup 2.

n
rn
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TABLE XV. Group B inspection.

Inspection Requirement | Method ER and Non-ER
paragraph |paragraph
Number of sample Number of
units to be defectives
inspected permi tted
Insulstion resistance (at high —_ —
smbient test temperature) 3.12 4.7.9
Dielectric absorption
(when specified) 3.21 4.7.18
Stability at {ow and high )— S — ©
temperatures 3.22 4.7.19
Temperature coefficient
(cheracteristic P only) 3.23 4.7.20
Barometric pressure (reduced) n 4.7.8 — —
Subgroup 2
Life (240 hour) 3.2 4.7.21.2.1 5 0

4.6.2.1 Reject lots. 1f an inspection lot is rejected as a result of failure to pass group B inspection,
the Lot shall not be resubmitted. However, if the lot is rejected because of failure to pass the stability
at low and high tesperature test of subgroup 1, the lot may be resubmitted provided the defective units are
removed and the lot is then subjected to 100 percent inspection for those characteristics found defective.
Resubmitted lots shall be kept separate from new lots, and shall be clearly identified as resubmitted lots.
Even though the Lot has been rejected, those units which were predesignated for extended life testing shall
remain or be piaced on test for the full length of time.
4.6.3 periodic_inspection. Periodic inspection shall consist of group C inspection. Except where the
results of these inspections show noncompliance with the applicsble requirement (see 4.6.3.1.4), delivery of
products which have passed group A and group B inspections shall not be delayed pending results of periodic
inspection.

4.6.3.1 Group C inspection. Group C inspection shall be performed on sample units which have been
subjected to and have passed the applicable tests (by FR level and non-ER styles) for group A inspection and
shall consist of the test specified in table XVI in the order shown. Test data shall be reviewed as part of
the complete verification of qualification.

4.6.3.1.1 Sampling plan.

4.6.3.1.1.1 For all non-ER styles and FR levels. Sample units shall be selected from the first lot and
thence from every two months production for subgroups 1, 2, 3, and 4. The highest watt-second rating in
each style, characteristic, and voltage manufactured during the specified periods shall be represented in at
least the approximate ratio of production. A different sample shall be selected for each subgroup.

.3.1.1.2 For FR levels M, P, R, and §. In addition to the tests specified in 4.6.3.1.

4.6
en sample unite from each inspection Inr (gsee 4.6.1,1.1) shall be subjected to subgroun 3

ST e3¢ SEeliIon [ %114 sy 20 S elleC o

te
Allowable failures shall be as specified in table IV of MIL-STD-690.

1.1, 2 minimm
f table XVI.

4.6.3.1.2 Feilures. 1f the number of failures exceeds the number allowed in table XV1, the sample shall
be considered to have failed.

4.6.3.1.3 Disposition of sample units. Sample units which have been subjected to group C inspection
shall not be delivered on the contract or order.
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4.6.3.1.4 Noncompliance (applicable to both ER and non-ER parts). 1f a sample fails to pass group C
inspection, the manufacturer shall notify the qualifying activity and cognizant inspection activity of such
failure and take corrective action on the materials or processes, or both, as warranted, and on all units of

TEIWUTES ST (8AT LU 7oLl ivVe als ocease 8§ Waf Lted

product which can be corrected and which were menufactured under essentially the same condnvons with
essentially the same mterills, proceues etc., snd which are considered subject to the same failure.
Acceptance of the product shall be discontinued until corrective action, acceptable to the Goverrment, has
been taken. After the corrective action has been taken, proup C inspection shall be repeated on additional
sample units (all inspection, or the inspection which the original sample failed, at the option of the
Government). Group A and group B inspections may be reinatituted; however, final acceptance shall be
withheld until the groun C reinspection has shown that the corrective action was successful. In the event

of failure after reinspection, information concerning the failure and corrective action taken shall be
furnished to the qualifying activity and the contracting officer or purchaser.

TABLE XVI. Group C inspection.

Number of Number of defectives
Inspection Requirement Method sample units at lowed
paragraph paragraph to be
inspected NON-ER ER
Shock (specified pulse) 3.19 4.7.16 — — — - -
{not applicable to cersmic- | | l
or-glass-cased units) L L
Vibration 3.15 4.7.12 12 1 L—‘I
Salt spray (corrosion) 3.16 L.7.13 | l I
(metal cases only) J | |
immersion 117 £.7.1% -~ — 1 |4 -1
Subgroup 2
Terminal strength 3.0 4.7.47 -
Moisture resistance 3.28 4.7.25 — 12 1 1
Dielectric withstanding voltage 3.10.2 4.7.7.2 . J .
(sleeving only)
Subgroup 3
Life 3.24 4.7.21.2.2 12 (non-ER) 1 See
ER (see 4.6.3.1.1
4.6.3.1.1)
Subgroup & (every 6 months)
Resistance to solvents 3.26 £.7.23 - —
Resistance to soldering heat 3.27 4£.7.24 _1— 6 _L N/A -}—-1
(wire-iead styles only) J -

4.7 Methods of examination and test.

4.7.1 Measurement conditions.

4.7.1.1 AC measurements. Alternating-current (ac) measurements shall be made at the frequency specified.

ude of the ac voltage shall be limited to 1.0 volt root-mean-square (rms). The maximum dc bias

voltage shall be 2.2 volts-for all ac measurements of capecitors.

n
F S
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4.7.1.2 Reference measurements. When requirements are based on comparative measurements made before and
after conditioning, the reference measurement shall be considered the last measurement made at 25°C £5°C
prior to conditioning. Unless reference measurements have been made within 30 days prior to the beginning
of conditioning, they shall be repeated.

L 7 1T Dauar atmmmly Tha mavar aimnly mard $ar ifa tactina chall have
iy. T ive s Snall nhev

b N B B 4 rOwTH Bu l 1HE pJwe
less of the rated voltage. The power source employed for dc (eakage current measurements shall be

stebilized to at least 100 ppm. No voltage fluctustions shall occur during measurements that would produce
a variation in the current measurement as read with any acceptable dc leakage current tester used to test
capacitors.

supply used for testing have & regulation of 22 percent or

4.7.2 Visusl snd mechanical exsminstion. Capacitors and retainers shall be examined to verify that the
material, design, construction, physical dimensions, marking, and workmenship are in accordance with the
applicable requirements (see 3.1, 3.4, to 3.5.3 inclusive, and 3.30 to 3.31.1.2 inclusive).

4.7.3 Burn-in (see 3.6) (ERs only, when applicable, see 3.1). Capacitors shall be subjected to 140
percent of the dc rated voltage st the high ambient test temperature for 48 hours +8 hours, -0 hours.

During this test, capacitors shall be adequately protected against temporary voltage surges of 10 percent or
more of the test voltage. After the test, capecitors shall show no evidence of damage, arcing, or
breakdown.

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

b. Image-quality indicator: As sample part of the same type as the part being radiographed that
contains either an actual or simulated defect which is at least 10 percent smaller than the smallest
defect to be detected.

c. Positions of specimen: Two views perpendicular to the terminal axis. After first view, specimen
shall be rotated 90 degrees for the second view.

d. Evaluation of images.
(1) Special kind of viewing equipment: Magnifying glass.
(2) Magnification: 10X.
(3) Defects to be sought in specimen: As specified in 3.7.

4.7.5 Thermsl shock (see 3.8). Capacitors and retainers shall be tested in accordance with method 107 of
MIL-STD-202. The following details and exceptions shall apply:

a. Test condition letter: Unless otherwise specified, B, except that during step 3, capacitors shall
be conditioned at the high ambient test temperature (see 3.1).

b. Measurements before and after cycling: Not applicable.

L. 7.6 Seal (cae 3 .0Q) Canacitore chall he tected in accordance with meth
{ .92, tors s sted ccordance with met

S.7.0 Stan So¢ (5o e R UL e = i a rean LS LA nog It

following detaits shall apply.
a. Test condition letter: As specified, see 3.1,
b. Examination after test: Capacitors shall be visually examined for evidence of ieakage.

4.7.6.1 Sesl (alternative test (see 3.9). For capacitors with a liquid impregnant, the following seal
test may be substituted: Capacitors shall be placed on a clean sheet of absorbent paper and exposed to the
applicable high ambient test temperature for a minimum of 1 hour. The capacitor shall then be visually
examined for evidence of leakage of impregnant or filling compounds or bubbles from the seal. Capacitors to
be subjected to the salt spray (corrosion), and immersion tests may be excluded from the seal test until

after the salt spray (corrosion), and immersion tests are completed.

25

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T21:38Z
-~k =J Eheck the semee éon voridy that thismisntha surrent yvarsion before use.



MIL-C-19978F

4.7.7. Dielectric withstandi voltage (see 3.10).

£.7.7 Cagc‘.:cra. Capacitors shall be tested in accordance with method 301, MIL-STD-202. The
following details and exceptions shall apply:

b. Nature of potential: dc.
c. Duration of application of test voltage: As specified in table XVII.
d. Points of application of test voltage: As specified in table XVIIi.

e. Examinations after test: Capacitors shall be visually examined for evidence of breakdown, arcing,
or other visible damage.

4.7.7.2 Sleeving (see 3.10.2) (when spplicable, see 3.1). With the capscitor horizontally mounted, »
single loop of No. 20 AWG wire shall be secured sround the insulating sleeve of the capscitor so thst it
extends downwiard from the capacitor 3 inches minimum, and the two ends of the wire tuwisted in sbout three
cross turns. A 1-pound minimm weight shall then be suspended from the looped wire. After exposure in this
position for a minimum of 24 hours, at the maximum rated temperature :3°C, a dc voltage of 4,000 volts
minimum, shall be applied between the case and the looped wire. The rate of voltage spplication shall be

S00 volts per second and the duration of application of test voltage shall be 15 seconds, minimum.

TABLE XVii. Dieiectric-withstanding-voitage test detailis.

Circuit- Magni tude Duration of
diagram Circuit disgram Test Test of test apnlication
symbol points connections vol tage of voltage
Percent
rated dc
voltage Hinutes
1 | L Terminal to | 1 to 2 200 1 1
1 O | \ O 2 terminal Y y
Terminal to 1 and 2 200 1
case 3/ to case
] (\___J (__.._('\ 2 . - o .
3 L | \ ]’ s - Terminal to 1 to 2 or 200 i/ i 2/
I terminal 1 to case

175 percent rated dc voltage after immersion, and moisture resistance tests.

For the 100-percent inspection specified in 4.6.1.2, the capacitors shaii be subjected, at
the option of the manufacturer, to the application of 250 percent of rated dc voltage

for not less than S seconds, or 200 percent for not less than 15 seconds.

3/ for qualtty conformance inspection, application of potential may be made between each

1 ~ed rav |
! individuslly and the csse,
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4.7.8 Barometric pressure (reduced) (see 3.11) (when spplicable, see 3.1). Capacitors shall be tested in
sccordance with method 105 of MIL-STD-202. The following details and exceptions shall apply.

a. Method of mounting: By normal mounting means.

b. Test condition: Uniess otherwise specified (see 3.1), capacitors shaii be subjected to s pressure
of 0.82 inch of mercury (80,000 feet).

c. Test during subjection to reduced pressure: Unless otherwise specified (see 3.1), a potential equal
to that specified in table XVIII, as applicable, shall be applied for at least 1 minute between test

points specified (see 3.1). A suitable means shall be used to detect momentary or permanent
breakdown. Capacitors shall then be visually examined for evidence of damage (see 6.5.5).

TABLE XVI1l. Barometric-pressure test potentisls.

Inch Volts
0.175 200
0.195 200
0.235 300
0.312 430
0.400 500
0.562 and wp 640

1/ The dc voltage shall be limited to 200 percent of
the dc voltage rating at maximum rated temperature.

4.7.9 ]nsulstion resistance gs 3.12). Capecitors shall be tested in accordance with method 302,

M1L-STD-202 The following details and g,l_genfin_rn chall annlv.

----------- TOIIEwET 1.8 Srvcr e

8. Test potential:
(1) Insulating sleeves: When applicable (see 3.1). Test condition B.
(2) Terminal to terminal and terminal to case: A potential equal to the rated dc voitage (see 3.1)
or 500 V dc, whichever is less.

b. Special conditions: The time constant of the measurement circuit with the capacitor connected shatl
not exceed 30 seconds.

c. Points of messurement:
(1) Insulating sleeves: The test potential shall be applied between the case and a piece of metal
foil placed around the insulating sleeve; the metal foil shall be of such dimension as to allow

at least .125 inch surface exposure of the insulating sleeve on each end (see 3.12.1).

(2) Terminal to terminal: Insulation resistance shall be measured between terminals at the maximum
rated temperature, 23°C, and at 25°C 23°C (see 3.12.2).

(3) Terminals to case: When the case is not a terminal, the measurement shall be made between each
terminal and the case at 25°C 23°C (see 3.12.3).

oo &l . D iol.eoo
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4.7.10 Capscitance (see 3.13.). Capacitors shall be tested in accordance with method 305 of MIL-STD-202.
The following details shall apply.

a. Test frequency: 1,000 Hertz (Hz) 2100 Hz for capacitors whose nominal capacitance does not exceed 1!
HF and whose dc voltage rating does not exceed 3,000 volts. For capacitors not within these limits,
measurements shall be made st a frequency of 100 Hz 26 Hz or corrected thereto.

b. Limit of sccuracy: Shall be within 20.1 percent.

4.7.11 Dpissipation factor (see 3.14). The dissipation factor shall be measured with an ac voltage not
greater then 20 percent of the dc voltage rating, at a frequency of 1,000 100 Hz, for capscitors whose
nominal capacitance does not exceed 1 (F and whose dc voltage rating does not exceed 3,000 volts. For
capacitors not within these limits, measurements shall be made at a frequency of 100 Hz 26 Rz or corrected
thereto. Measurement accuracy shall be one of the following.

a. For dial reading: 12 percent of dial reading or, .001, whichever is greater.
b. For digital readout: 2.001 percent 22 percent of reading.

4.7.12 Vibration (see 3.1 and 3.15).

4.7.12.1 Low freguency. Capacitors shal! be tested in accordance with method 201 of MIL-STD-202., The
following details and exceptions shall apply.

a. Tests and measurements prior to vibration: Not applicable.

b. Method of mounting: Securely fastened by normal mounting means, except that capacitors without
mounting retainers in sizes 1.562 inch long or .670 inch in diameter or larger shall be mounted by a
supplemental means other than the wire leads. Wire-lead capacitors shall be secured .5 inch 2.125
inch from the case. The extraneous leads beyond the .5 inch securing point may be removed or
supplemental support may be added.

c. Duration of vibration: For tubular styles: 4 hours (2 hours in each of 2 mutually perpendicular
planes). For rectangular styles: 6 hours (2 hours in each of 3 mutually perpendicular planes).

d. Test and measurements during vibration: During the last 30 minutes of vibration in each direction,
a signal of 1 kilohertz (kNz) 20.2 kMz at a level of 1 volt 20.5 volt shall be placed across the
capacitor and measured with suitable ac detecting equipment to determine open - or short-circuits,
or intermittent contacts. The accuracy of the detecting equipment shall be sufficient to detect any
interruption with 8 duration of 0.5 ms or greater.

e. Examination after vibration: Capacitors shall be visually examined for evidence of mechanical

damage.
4.7.12.2 MNigh freguency. Cepacitors and retainers shall be tested in accordance with method 204 of

MIL-STD-202. The following details and exceptions shall apply:
a. Mounting of specimens: Capacitors shall be rigidly mounted by the body to a vibration test
apparatus. Wire-lead capacitors shall be secured .5 inch £.125 inch from the case. The extraneous
leads beyond the .5 inch securing point may be removed or supplemental support may be added.

b. Electrical-load conditions: During the test, a potential of 125 percent of the dc rated voltage
shall be applied between the terminals of the capacitor.

c. Test condition letter: B, with exception as specified (see 3.1).
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d. Measurements: During the last cycle in each direction, 2 signal of 1 kHz 20.2 kHz at a level of 1
volt ¢.05 volt shall be placed across the capacitor and measured with a suitable ac recording device
(s permanent record is not necessary for this test) to determine open- or short-circuits, or
intermittent contacts. The accuracy of the detecting equipment shall be sufficient to detect any
interruption with a duration of 0.5 ms or greater.

e. Measurements and examination after vibration: After the test, with capacitors still mounted on the
vibration jig, the insulating sleeve shall be tested for dielectric withstanding voltage, as
specified in 4.7.7, with a potential of 2,000 V dc between the case and bracket. Capacitors and
retainers shall be visuasily examined for evidence of mechanical damage.

4.7.13 lt spray (corrosion 16). Capacitors and retainers shall be tested in accordsnce with
method 101, MIL-STD-202. The following details and exceptions shall apply.

a. Applicabie salt solution: The salt solution concentration shall be 5 percent.
b. Test condition letter: B8 (48 hours).

c. Examination after exposure: Capacitors snd retainers shall be visually examined for evidence of
harmful corrosion, unwrapping of or mechanical damage to insulating sleeves (when applicable), and
obliteration of marking.

4.7.14 1mmersion (see 3.17). Capacitors and retainers shall be tested in accordance with method 104 of
MIL-STD-202. The following details shall apply:

a. Test condition letter B.

b. Measurements after final cycle: For capacitors with insulating sleeves, dielectric withstanding
voltage, and insutation resistance at 25°C shall be measured as specified in 4.7.7 and 4.7.9,
respectively. The test potential shall be spplied between the case and a piece of metal foil placed
around the insulating sleeve; the metal foil shall be of such dimension as to allow at least .125
inch surface exposure of the insulating sieeve on each end. In addition, dielectric withstanding
voltage and insulation resistence at 25°C of all capacitors shall be measured as specified in 4.7.7

and 4.7.9, respectively. Capacitors and retainers shall then be examined for harmful or extensive
corrosion and obliteration of merking.

¢. Examination after immersion: Capacitors shall be inspected for evidence of extensive corrosion snd
unwrapping of, or mechanical demege to the insulating sleeves, when applicable.

4.7.15 Solderability (wire leads only, see 3.1) (see 3.18). Capacitors shall be tested in accordance
with method 208 of MIL-STD-202. The following details shall apply:

a. Number of terminations to be tested: Both leads of the capacitor shall be subjected to the
solderability test.

b. Depth of immersion in flux and solder: The leads shall be immersed to within .125 inch of the
capacitor body.

4.7.16 Shock (specified putse) (see 3.19). Capacitors and retainers shall be tested in accordance with

method 213 of MiL-STD-202. The foliowing detaiis shail apply.

a. Mounting: The body of the capacitor shall be securely fastened by mounting retainers. The leads
shall be soldered to rigidly supported terminals so spaced that the length of each lead from the
capacitor shall be .5 inch £.125 inch from the edge of the supporting terminal.

b. Test condition letter: I (100 g’s).

c. Electrical loading during shock: During the test, a potential of 125 percent of the dc voltage
rating shall be applied between the terminals of the capacitor.
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d. Measurements during shock: During the test, observations shall be made to determine in

contact or arcina or onen- or chnr-r-rirrnlrlm n.rnrfinn sciioment shall be gufficien
contact rcing or open- or & Detec o Dmen il be 1cien

to detect any interruption with s duration of 0 S ms or greater.
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MIL-STD-202. The following details and exceptions shall appl
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b. Examination after test: The capacitors and terminals shall be examined for mechanical damage.

4.7.18 Dielectric absorption (see 3.21), (when specified, see 3.1). The capacitor shall be charged at
the dc voltage rating for 1 hour t1 minute. The initial surge current shall not exceed 50 milliamperes. At
the end of this period, the capscitor shail be disconnected from the power source and discharged through a 5
ohm 25 percent resistor for 10 seconds 31 second. The discharge resistor shall be disconnected from the
capacitor at the end of the 10 second discharge period, and the voltage remaining on the cepacitor (recovery
voltage) shall be measured with an electrometer or other suitable device having an input resistance of

10 000 meachme or areater Recovery voltace chall he read at the maximm voltage within a 15 minute '_ner!

TV VWY g v g o2L87 . ASLOVSY YO Lupgs Sn=it LA A RS 2 L miTRILe

The dielectric absorption shall be computed from the following formula.

V]
v

- d=

x 100
V2
wWhere: d = Percent dielectric absorption.

V, = Maximm recovery voltage.
vy = Charging vol tage.

For an alternate production test method see figure 1.

£.7.19 Stability at low and high t ratures {see 3.22). Capacitors shall be plesced in a chasber
maintained at -65°C 00‘(: -5°C or -55°C +0°C, -5°C ( as -ppllcuble, see ), and a potential equsl to the

dc rated voltage shall be aspplied at this condition for 48 hours 24 hours. The air uithm the conditioning
chamber shail be circulated. Before cepacitors are moved from the conditioning chamber, capecitance shail
be measured at the applicable low temperature (see 3.1) as specified in 4.7.9. Capacitance shall then be
measured at the following temperature as specified in 4.7.9. (The messurement at each temperature shall be
recorded when two successive readings taken at S-minute intervals indicate no change in capacitance.)

25°C 25°C
High ambient test temperature (see 3.1)

aEe~ EOn
£33 L XJ L

After the test, capacitors shall be visually examined for evidence of breakdown, arcing, open- and
short-circuiting, and other visibie mechanical damage.

o
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E = dc rated dc voltage or 100 volts dc, whichever is less (12 percent).
Ry and Ry = 1,000 ohms $20 percent. (This is not critical.)
Ry = 5 ohms t1 percent.
R, = 10,000 megohms, minimum.

Suggest use of $1230A GR electrometer or equivalent set to 10,000 megohms range input resistance.

NOTES:
1. Charge for 5 minutes :10 seconds with switch in position 1.
2. Switch in position 2 for 5 seconds $0.5 second.
3. switch in position 3 for 1 minute.
4. After | minute read recovery voltage and compute as 8 percentage of charge voltage.
5. Switch to position 4, discharge and remove.

FIGURE 1. Typical production dielectric absorption test method.

N
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4.7.20 JYemperatyre coefficient (see 3,23) (characteristic P only, see 3.1). Capacitance measurements
shail be made after the capacitors have been stabilized st esch of the following temperatures: -65°C,

+25°C, and the high ambient test temperature (see 3.1). Stability shall be indicated when no change exists
in two capacitance measurements made st 5-minute intervals. Temperature coefficient shall be computed from
the following formula:

b.7.21

(C, - Cy ‘IO6 Where:
— - Tc = temperature coefficient in ppm/°C.

a, - Ty c, €y = capacitance at 25°C in pf.
C, = capacitance at test temperature in pf.
2 5
71 = 25°C.
72 = test temperature in degrees C.

Life (see 3.24).

4.7.21.1 2,000-hour (qualification inspection). Capacitors shall be tested in accordence with method 108
of MIL-STD-202. The following details and exceptions shall apply.

Distance of temperature measurements from specimens, inches: Not applicable.

Test temperature and tolerance: At the applicabie high-test temperature, +4°C, -0°C (see 3.1%).

Operating conditions: Capacitors shall be subjected to 140 percent of the rated dc voltage. The
surge current shall be limited to between 5 milliamperes and 1 ampere. When necessary, a suitable
current-limiting resistor shall be used,

Test condition letter: F (see table XIX).

Measurements during snd after exposure: At the conclusion of the test, the capacitors shall be

returned to the inspection conditions specified in 4.3 and shall be visually examined for evidence
of mechanicei demege and obiiteration of marking; insuiation resistance at +25°C, capacitance, and
dissipation factor shall be measured as specified in 4.7.9, 4.7.10, and 4.7.11, respectively.

TABLE XIX. Life test in hours.

NON-ER capacitors
Characteristic Qualification Grop B |  Group C

E, F, and G 240 +48, -0 240 +48, -0 .-
K 240 +68, -0 1/ 240 +48, -0 1/ ---
M 2,000 +72, -0 240 +48, -0 1,760 +72, -0
P 240 +48, -0 240 +48, -0 .-
T 240 +48, -0 240 +48, -0 “ae
Q 240 +48, -0 240 +48, -0 ---

ER capacitors

Style Qualification Group B Group C Extended
Life
COR39, 42, and 43 240 +48, -0 --- 240 +48, -0 ---
FR levels M, P, R, S,
for all styles except |2,000 +72, -0 .-~ 2,000 +72, -0 [4,000 +72,-0
CaR39, 42, and 43

1/ TJest time for characteristic K tubular capacitors with voltage ratings of
1,000 volts shall be 500 212 hours.

W
~
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4.7.21.2 Mours (quality conformance inspection).

21.2.1 240-hour (group B inspection) (see 3.21'.2. Capacitors shaii be tested as specified in
a1, e ion of th hall be 240 hours +48 hours, -0 hours.

on) {(see 3.24). Except as specified in the following, capacitors

a. Test durstion: See table XIX.

b. Measurements during and after exposure: Measurements, as specified in 4.7.21.1e, shall be taken at
the following intervals of exposure: During the first hour, 240 hours +48 hours, -0 hours, 1,000
hours +48 hours, -0 hours, and 2,000 hours +72 hours, -0 hours.

4.7.21.3 Extended life (see 3.24).

4.7.21.3.1 following 2,000-hour guslificstion iwtim. -—., ¢ units that
hours of Life test as specified in 4.7.21.1 7.2 , shall remsin on test for an additiomt 4,000
hours +72 hours, -0 hours. After completion the 6,000- hour life test time capacitors shall be measured
8s specified in 4.7.21.1e.

ad
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4.7.21.3.2 Following 240-hour qroup B _inspection (ER parts only) (see table XIX). Sample units that have
been subjected to 240 hours of life test as specified in 4.7.21.2.1, shall remain on test for sn additional

5,760 hours. Messurement, as specified in 4.7.21.1e, shall be '-"-'*. st the follouwing intervals of exposure:

After 240 hours +48 hours, -0 hours, 1,000 hours +48 hours, -0 hours, 2,000 hours +72 hours, -0 hours, 4,000
hours +72 hours, -0 hours, and 6,000 hours +72 hours, -0 hours.

4.7.21.3.3 Following 240-hour group B inspection (non-ER parts, characteristic M only, see table XI[X).
Every 3 months, 12 sample units that have successfully completed the 240-hour group B life test, shall be
continued on test for an additionai 1,760 hours +72 hours, -0 hours.

4.7.22 Fungus (see 3.25). Capacitors shall be tested in accordance with nethod S08 of MIL-STD-810.
Pretest and post-test measurements are not required.

4.7.23 Resistance to solvents (see 3.26) Capacitors shall be tested in accordance with method 215 of
MIL-STD-202. The following )2. The following details shall apply.

a. Portion of specimen to be brushed: That portion on which marking is present.
b. Number of specimens to be tested: As specified in applicabie inspection tables.

c. Permissible extent of damage: As specified in 3.26.

4.7.24 Resistance to soldering hest (see 3.27) (spplicsble to wire-lesd capscitors only). Capscitors
shall be tested in accordsnce with method 210 of MIL-STD-202. The following details shall apply:

~ea 2 Lo oab o fa__

a. Depth of immersion in the moiten soider: 7o a minimm of 0.250 inch from the capecitor body.

b. Test condition letter: C, (260°C 25°C; 10 seconds 31 seconds).

c. Cooling time prior to measurement after test: 10 minutes :1 minute.
d. Measurements after test: lnsulation resistance, capacitance, and dissipation factor shall be
measured at 25°C 23°C as specified in 4.7.7, 4.7.8, and 4.7.9, respectively.

33
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4.7.25 Moisture resistance (see 3.28). Capacitors and retainers shall be tested in accordance with
method 102, test condition D, MiL-STD-202, except that no measurement shail be made before and after
cycling. Capacitors shall then be tested in accordance with method 106, MIL-STD-202. The following details

and exceptions shall apply.

2. Ilnitisl measurements: Not applicable,
b. Polarization voltage: During steps 1 through 6, inclusive, a8 dc potential of 100 volts shall be
applied across the terminals of 50 percent of the cspacitors. No potential shsll be applied to the

m
remaining 50 percent of the capacitors.
c. lLoading voltage: ot appiicable.

d. Final measurements: After the final cycle, the capacitors shall be conditioned at 25°C 25°C and
relative humidity of 50 percent &5 percent for a period of at ieast 22 hours but not more.

Dialectric uithcf.ndim voltage and ineulation resigtance at 25°C ghall be measurad on ineul-fim

(AR R 28 o 4 SRSLaNG VOLLAaet = iowiav: TRSISIONRT =% measurec L1319

sleeves as specified in 4.7.7 and 4.7.9, respectively. The test potential shall be applied betmn
the case and a piece of metsl foil placed sround the insulating sleeve. The metal foil shall be of
such dimension as to allow at least .125 inch surface exposurs of the insulating sleeve on sach end.
In saddition, dielectric withstanding voltage, insulation resistance, capacitance, and dissipation
factor at 25°C, of all capacitors shall be measured as specified in 4.7.7, 4.7.9, 4.7.10, and

4.7.11, respectively.
After the test, capecitors and retainers shall be visually examined for evidence of harmful corrosion and
obliteration of marking; capecitors shali be examined for uwrapping of or mechanical damage to insulated

el ooves uhen nnnl icahle.

4.7.26 flashpoint of impregnant or filling compound (see 3.29). The flashpoint of impregnant or filling
rrmnrs gl ahall he massiirad as emi‘\.ﬂ in ACTM NO2.857 awvecant ¢that ¢tha “r naint and nrecieinn da nar
compound shall be messured as specified in ASTM DO2-57, except that the fire point and precision do not
spply. “Impregnant or filling compound” shall be substituted for the word “oil" throughout the test method

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-C-39028.

(This section contains information of a general or explanatory nature that may be heipful, but is not

6.1 ]Intended use.

6.1.1 Polystyrene dielectric capacitors. Capacitors of polystyrene dielectric, because of their low
dielectric sbsorption and radiofrequency losses, are intended primarily for use in calculators, computers,
integrators, time-base osciiiators, isboratory standards, and other puise applications. The outstanding
characteristics of these capacitors are low temperature coefficient and stability.

SCIeristics €s€ Lapact eraiu Loce Lan

6.1.2 Polyethylene terephthalate dielectric capacitors. Capacitors of polyethylene terephthalate

are intended for use in high temperature applications similar to those served by hermetical

1 [X"]
R .7
sealed paper capacitors, but where higher insulation resistance at the upper temperature limits is required.

6.1.3 Paper and polyethylene terephthalate dielectric capacitors. Cipacit rs of paper and polyethylene
terephthalate dielectric are intended for applications where small case sizes and high temperature operation

sre required.

6.1.4 Polytetrafluorpethylene dielectric capacitors. Capacitors of polytetrafluoroethylene dielectric

C.r.B Qr OC 1eCt polytetrat oroct? eLec

are intended for high temperature appllcanons where high msulanon resistance, small capautance change,
and low dielectric absorption are required. These capacitors exhibit excellent insulation resistance values

at high temperatures.

6.1.5 Polycarbonate dielectric capacitors. Capacitors of polycarbonate dielectric are especially
suitable for use in tuned circuits and precision timing due to their capacitance stabiiity and minimum

capacitance change with temneratur
capacrtance ge temperatur

W
>~
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6.2 Acquisition data. Acquisition documents must specify the following:

a. Title, rumber date of this

nomer, o

snecification.

b. Title, number and date of the appliceble specification sheet and the complete PIN (see 1.2.1 and
E S R Y
Pl je

c. 1ssue of DODISS to be cited in the solicitation, and if required, the specific issue of individual

gocuments t“éverenceu (Sﬂ ( le IJ.
d. Whether removable mounting retainers are to be supplied with capacitors (see 3.1).

e. If remarking of parts is required to indicate FR level (see 3.30.5).

6.3 Definitions.

6.3.1 Liguid-impregnanted capacitor. A liquid-impregnanted capacitor is a capacitor in which a liquid

impregnant is dominsntly contained within the capacitor element, but does not occupy substantially all of
the case voiume not required by the capscitor eiement and its connection.

6.3.2 (iquid-filled capacitor. A tiquid-filled capacitor is a capacitor in which a liquid impregnant
occupies substantially all of the case volume not required by the capacitor element and its connections.

S%ce may be be allouad for the ev%ns!e'n' of the l|$|d uith temnerature variationg,

6.3.3 gnetic case cMor. A norsmagnetic case c-pacitor is a capacitor in which no part of the
case or retainer is made of megnetizablie material; however, the end seal way be made of & material having

ferrous metal content in order to effect a glass-to-metal seal.

6.3.

which the canacitive element ie contair

combinations thereof, where sealing is accomplished by meterial fusion, weldmg, brazing, or soldering. The
capacitor shal! be capable 8f passing the seal tesi specified in 4.7.6 or of meeting a leak-rate requirement

of not more than 1.76 by 10° cubic centimeters (cm” ) per second, when determined by eny other method having

sensitivity equal to or better than the stated li-it. Vhen capecitors are tested as specified in 4.7.6,
there shall be no continuous visible stream of bubbles.

4 Hermetic sesi. For the purpose of this specification, a hermeticailiy seaied capacitor is one in
the canacitive element iz contained within a sealed enclosure of rpr-llc alass or ggg!i or

6.4 Qualification. With respect to products requiring qualification, awards will be made only for
products which are, at the time set for opening of bids, qualified for inclusion in the applicable QPL
whether or not such products have actually been so listed by that dste. The attention of the contractors

called to this '-"1“'"’-—"' and manufacturers are urged to arrange to have the nrntinctn that th-v pronose

L AL “w e W gew W@

offer to the Federal Goverrment tested for qualification in order that they may be eligible to be mrded
contracts or orders for the products covered by this specuflcation. The activity responsible for the QPL is
the Department of the Air Force, however, information pertaining to qualification of products may be
obtained from the Defense Electronics Supply Center (DESC-ELSP), 1507 Wilmington Pike, Dayton, Ohio 45&44-
5764, agent for administration of the QPL. Application for qualification tests shall be made in accordesnce

AAAAAAAAAA 2

with “Provisions Governing Qualification™ (see 6.4.1).

* -
(-3

6.4.1 Provisions governing gualification. Copies of SD-6, “Provisions Governing Qualification™ may be

obtained upon application to the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue,
jladelnhia DA  10111-500%

6.5 Application informetion.

6.5.1 Mounting. Capacitors covered by this specification shall be mounted by a retainer or clamp or
should be potted when vibration or shock are likely to be encountered in service.

. Characteristic M tubular capacitors may

cated in figure 2. However, insulation
megohm-microfarads; greater capacitance

Ll AR S 1 AR AL T2cLe’

be used in applications up to 125’C with volnge derating a
resistance requ)rements at 125°C cannot be expected to exceed 10
st
T

PR, V88 axcantdomas of oho 1omi
change may be encountered, and life expectancy of the unit

6.5.2 Voltmae deratina with temoerature | (for characteristic H,)
ind

» |
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VOLTAGE [N PERCENTAGE
o
©
|

50 141 L I l - | J_&
83 90 95 100 103 110 115 120 123

TEMPERATURE IN DEGREE C
FIGURE 2. 1ntended rati t rature.

4.5.3 Energy content (in watt-seconds). The energy content of a fully charged dc capacitor is determined
by the following formula:

ce?

W=

2

energy content in watt-seconds.
nominal capacitance in farads.

lea
s

mo
n wan

6.5.4 AC component. The rating given is the steady-state dc voltage, or the sum of the dc voltage and
the pesk ac voltage, provided that the peak ac voltage does not exceed 20 percent of the rating st 60 Mz, 15
percent at 120 Hz, or 1 percent at 10,000 Hz. Where heavy transient or pulse currents are encountered, the
requirements of this specification are not sufficient to gusrentee satisfactory performance, and due

aliowance must therefore be made in the seilection of a capecitor.

6.5.5 Barometric pressure (reduced) (see 4.7,8).

6.5.5.1 Ceramic- or glass-cased tubular capscitors. The dc voltage that mey be spplied to ceramic- or
glass-cased tubular capacitors at altitudes from 50,000 to 100,000 feet may be obtained from figure 3.

6.5.5.2 Metai-cased tubuiar capacitors. The dc voitage that may be applied to metai-cased tubuiar
gggggjt,grs at altitudes other than 80,000 feet may be obtained from figure 4, except that the dc voltage

L € £ Danras -
C.J.U0 nepreSTiila

minimum insulation-resistance requirements, as specified in the applicable specification sheet, is shown in
figure 5.

6.5.7 Life at temperatures and voltages below and above rated. The failure rates used in this
specification are referred to operation at rated voltage at the maximum rated temperature. The sampling

plans and failure-rate determinations throughout the specification assume an acceieration factor of 5 for
the life test conducted at the maximm rated tempersture and 140 percent of rated voltage, Lower failure

INT 117 (8S1T CONGRK ITTU Gl UiC nmiBATimen 7 wiSG L%F S LEQ vOlI8gg8.:. LOoWdt

rates than those for which the manufacturer has obtomed mhficnnon may be achieved by operating the

capacitors at lower voltage, or at lower temperatures, or both. Factors by which failure rates are to be
mui tipiied under conditions other than maximum conditions are shown on figure & {(characteristic X only).
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FIGURE 4. Permissible operating voltage at altitudes other than 80,000 feet (metsl-cased tubular).
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NOTE:

FALILURE-RATE MULTIPLYING FACTOR

Curves for 100 percent of rated voltage and higher are based on the 5th power rule and ¢
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6.6 Standard capacitor types. Equipment designers should refer to MIL-STD-198, "Capacitors, Selection
and Use of*, for standard capacitor types and selected values chosen from this specification. MIL-STD-198
provides a selection of standard capacitors for new equipment design.

6.7 Interchangeability and substitutability. Whenever possible, items covered by this specification
shall be used to replace items covered by MIL-C-14157, "Capscitors, fixed, paper (paper-plastic) or plastic
dielectric, direct current (hermetically sesled in metal cases) established reliability, penersl
specification for* and MIL-C-25, “Capacitors, fixed, paper-dielectric, direct current (hermeticatly sealed
in metal cases) general specification for.*

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

6.9 Tin plated finishes. Tin ptating is prohibited (see 3.5.3.5) since it may result in tin whisker
growth., Tin whisker growth could adversely affect the operation of electronic equipment systems. For
additional information on this matter, refer to ASTM B545 (Standard Specification for Electrodeposited
Coating of Tin.)

6.10 Subject term (key word) listi

Part Per Nillion (ppm)
Statistical process control (SPC)

6.11 changes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.
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10.

10.1
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APPEND IX

PROCEDURE FOR QUALIFICATION INSPECTION

SCOPE

Scope. This appendix details the procedure for submission of samples, with related data, for

qualification inspection of capacitors and retainers covered by this specification. The procedure for
extending qualification of the required sample to other capacitors and retainers covered by this
specification is also outlined herein. This Appendix is a mandatory part of the specification. The

e mmmbaimand hanati;m t2 fm bamdad o Anmel I amma

ll"urﬂi\lwl cunLenrncu ll‘lcl" " lll\"w TUl vunpliannw “Il,.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.
30. SUBMISSION
30.1 Single-type capacitor submission. The following details apply.
a. Sample size: As specified in table IX.
b. Sampling criteria: Sample units of the same style, terminal, circuit, characteristic, rated
voltage, capacitance, capacitance tolerance, and vibration grade will be submitted.
c. Extent of qualification:

(1) Circuit diagram 1 will qualify circuit diagram 3 in the same capacitor design
{2) Gualification in one characteristic does not constitute guali
characteristic.

(3) Any capacitance tolerance may represent all other suthorized capacitance tolerances.

(4) Vibration grade 3 will qualify vibration grade 1 provided that the designs of the capacitors
are the same.

(5) Oualification of insulated styles will be the besis for qualification of uninsulated styles of
the same design.

(6) Styles CQ07, €Q09, CQ13, COR0O9, COR13, COR19, CQR29, CQR33, CQR39, and CAR49 require individusl
vol tage and characterlstlc mallﬁcatlon. Style !:007 will qnhfy style CQ06, style CQD9 will
qualify stytes CQ08, and CQ12; CQRO9 will qualify style COR12; COR29 will q.ulify COR32, snd
CaR39 will qualify CQR42, provided the type submitted has the same impregnant or filling
compound. The highest capacitance value submitted in each voltage rating will confer
qualification of all units of the same style and lesser capscitance with the same voltage
rating.

(7) Style CQ20 quatification is limited to the watt-second rating qualified and lesser values in
the same voltage rating.

(8) Qualification of ER styles will qualify applicable non-ER styles of the same characteristic,
voltage rating, and case size.

(9) Quatification of style CQ72 is restricted to those capecitance values and voltage ratings equal
to and less than the ratings represented within the same watt-second group of the submission.
Except type CQ72D1ES105K3 will qualify units in the same watt-second group (characteristic E)

wiekh 19 £NN Py - o ——~— Patwry
with 12,500 volt ratings provided that type CQ72D1ETIOSKD guslificstion is complete; otherwise,

type CQ72D1ET504K3 will qualify lesser watt-second ratings of 12,500 volt units in
characteristic €. Type CQ7201KT254K3 will qualify type CQTZNKSSOI.K} rated at 25 watt-seconds.
Terminal style E4 will represent E3.

(10) Qualification approval granted for one of the lower failure rate tevels will include
qualification approval for all of the higher failure rate levels as indicated in table Xxx.
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TABLE XX. FR Quslification dats.
Failure rate level | Wiil quaiify faiiure
rate level
3 S, R, P, M
[} -] D o
e R, P, M
P P, M
] M

30.1.1 Single type retainer submission. The following details apply:

8. Sample size: As specified in table X,
b. S-plinq criteria: Sample units of the same retainer designator, design and case size will be

Al oo d

SUmitlea.

c. Extent of qualification: Qualification will be limited to the part number submitted.

30.2 Combined type submission. Qualification of the types submitted will be a basis for qualification of
the style represented, based on the same provisions stated in 30.1 with the following exceptions: Voltage
ratings are grouped in table XXI for the styles shown; samples are divided equally between the two voltage

Voltage ratings not liected in the table are aualified geparately, Stvieg are

vOil T sLtyses

ratingce of sach groum
ratings o7 e8Ch growp.

grouped as shown in table XXII.

Stylies
COR19. CQR29, CAR33. COR39, CQR43

Ca07, CQ09, Cai3, CoORrO9, COr13,

Style €Q20

Vot tage rating

Voltage rating

600 and 400 15000 and 12500

200 and 100 10000 and 7500

50 and 30 5000 end 3000

2000 and 1000
NOTE: In view of the relatively few sample units of each type
represented, a combined-type submission will be treated
similarly to a single-type submission, and the failure

of one type wilt disqualify the entire submission.
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TABLE XX11. Examples of combined-type submissions. 1/
l
| Styles Types to be Number of DC voltage Watt-second
submitted sample units rating rating
to be submitted
CQ06 and CQO7 CQO7A1QA105J3 45 50 .00125
CQO7A1QB10543 23 100 .005
CQO7A10C484 43 23 200 .0136
CQO7A1QE4TA I3 23 400 .0376
_COO7A1QF224 43 23 600 L0432
€08, CQ09, CQO9AIKC10543 23 200 .0200
co12, and CQ13 CQ13A1IKC10543 23 200 .0200
CQO9AIKELTLJS 23 400 .0376
CQ13AIKF47443 23 600 .0846
CQO9ATIKGAT4J3 23 1,000 .235
CQ13A1KGAT4J3 3 1,000 .235
CQO9A1M2106J3 23 30 .0045
CQ13AIMA12543 23 50 .0015
CQOPAIMB6S5J3 23 100 .0340
CQ13AIMC10543 23 200 .0200
CQO9AIME 10543 23 400 .0800
CQI3AIMF684J3 23 600 .1224
CQO9A 1MG224 J3 23 1,000 .110
CQ13A1MG224J3 23 1,000 .110
CQO9A1PA10543 23 50 .00125
CQ13A1PA10543 23 50 .00125
CQOPAIPCATAJ3 23 200 .0094
CQI3AIPCATA IS 23 200 .0094
CQOPATPEI54J3 23 400 .0120
CO13A1PF224J3 23 600 .0396
CQOPA1TCI04J3 23 200 .0020
CQ13A17C10443 23 200 .0020
CQOPATTE334 43 23 400 . 0264
CQ13A1TF15443 23 600 .0275
€Q20 CQ20A1KG105K1 23 1,000 .500
CQ20C1KJ684LK 23 2,000 1.36
CQ20A 1KL334K1 23 3,000 1.485
CQ20CIKN154K1 23 5,000 2.375
€Q20- 1XR683K1 23 7,500 1.862
£Q20- 1XS393K 1 23 10,000 1.950
€Q20- 1KT223K1 23 12,500 1.714
€Q20-1KU153K1 23 15,000 1.688
cQ72 CQ72B1EG105K3 23 1,000 .5
CQ72E1KG105x3 23 1,000 .5
CQ72E1EN104K3 23 5,000 1.25
CQ7201€ES10413 23 10,000 5.0
CQ72D1KS104K3 23 10,000 5.0
CQ72D1ES105K3 23 10,000 50.0
CQ72D1KT254K3 23 12,500 19.531
! CQ7201E7105K3 23 12,500 78.125
See footnote at end of table.
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of combined-type submigsions 1/ - Continued.

Styles Types to be Number of DC voltage Watt-second
submitted sample units rating reting
to be submitted
CaRrRO7 CQRO7ATQA10543M 82 50 .00125
CORO7ATQB 1054354 47 100 .005
CORO7A1QC684J3M 41 200 .0136
CQRO7AIQESL746J3M 41 400 .0376
CORO7AIQF 226 43M 41 600 0432
CQRO9, CoRi2, COROPAIKC10543M 41 200 .020
and CQR13 CAR13AIKC10543M 41 200 .020
CQRODAIKEA7443M 41 400 .0376
COR13AIKFA74J3M 41 600 .0846
CQROPATKGA T4 I3M 41 1,000 .235
COR1SAIKGL7643M 41 1,000 235
CoRr19 CaR19A1KD 105134 41 300 -045
CQR19AIKE 10543 41 400 .080
COR19AIKFAT4J3M 82 600 20846
COR29, CaoR3Z2, COR29ATMZ10643M 41 30 .0045
and CQR33 CORI3ATMAT25J3M 41 50 .0015
CORZIA 1MBSES J3M 41 100 .0340
COR33AIMC10543M4 41 200 .0200
COR29ATME 105J3M 41 400 .0800
COR3ZAIMF 684034 41 600 . 1224
CQR29ATING224 J3M 41 1,000 .1100
— _COR3I3A1MG224J3M 41 1,000 _ 1100
COR39, COR42, COR39ATKB105K3M 41 100 .0050
and COR43 CQR43AIKCI05K3M 41 200 .0200
COR3IFAIKELTLKIM 41 400 .0376
CORABAIKFA74K3M 41 600 .0846
CURITA IKGATLIOH 41 1,000 8350
COR43A1XG4L74KIM 41 1,000 .2350
Ca05 and CQ10 CQOSATKE1053 23 400 .08
CQ10A1KE 105K3 23 400 .08
COOSATIKGA 743 23 1,000 .235
CQ10AIKGA74K3 23 1,000 .235
cQ1t CQITAIKESLT4K3 23 400 .04
CQ11AIKF684K3 23 600 122

1/ This table is set up as a guide; for other combinations, reference is made to the text.
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30.2.1 Combined type retsiner submission. The following details apply:
a. Semple size: As specified in table XXIII.

b. Sampling criteria: Retainers submitted mey be divided between the largest and smaliest sizes in the
footed and spaded design as shown in table XXIII or in the designs in the largest and smallest case
size required for complete CQ72 quatificetion.

c. Extent of qualification: Either submission of 30.2.1b will confer eligibility for complete
qualification of CQ072 brackets.

TABLE XXIII. Exsmple of combined sample submission.

Types to be Number of retainers
submitted to be submitted
CQ072FA1 14
CQ072SA1 14
CQ072FJ11 14
CQ072sJ11 14
30.3 Impregnant of filling compound. A minimum of .25 pound of each impregnant or filling compound used

in the sample units for which qualification is sought shall be submitted.
40. DATA REQUIREMENTS

40.1 Jest data. When examinations and tests are to be performed at s Goverrment laboratory, prior to
submission, all sample units shall be subjected to all of the examinations and tests indicated as
nondegstructive in table IX. Each submission shall be accompanied by the test data obtained from these
examinations and tests. The performance of the destructive examinations and tests by the supplier on a
duplicate set of sample units is encourage, although not required. All test data shall be submitted in

duplicate.

40.2 Description of items. The supplier shall submit a detailed description of the meterials and
constructional features of the capacitors being submitted for inspection, including information as to
whether they are liquid impregnated or liquid filled; the type and quantity of the impregnant or filling
compound; the type, thickness, and number of layers of capacitor dielectric material and foil; the material,
thickness, snd spplied finish of the case; and details on the end seal and terminal assembly.

40.3 Certification of materials. The supplier shall submit certification, in duplicate, that the
materials used in his components are in accordance with the applicable specification requirements.
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