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MILITARY SPECIFICATION
CAPACITORS, FIXED, ELECTROLYTIC (NONSOLID ELECTROLYTE}, TANTALUM,
ESTABLISHED RELIABILITY,
GENERAL SPECIFICATION FOR

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

FAILURE RATE LEVEL L INACTIVE
FOR DESIGN AFTER 27 MAY 1976

1. SCOPE

1.1 Scope. This specification covers tantalum, electrolytic (nonsclid electrolyte}, fixed capaci-
tors {polarized and nonpolarized), hermetically (see 6.7} and nonhermetically sealed in metal cases;
style CLR65 'and all tubular-foil styles are insulated. {See 6.1.) Capacitors covered by this speci-
fication have reliability established for failure rate (FR) levels ranging from 2.0 (or 1.0) percent
to 0.001 percent per 1,000 hours in accordance with MIE-5TD-690. These FR levels are established at
a 60-percent confidence level and are maintained at a 10¢-percent producer's risk.

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

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The following documents, of the issue in effect on date of invitation
for bids or request for proposal, form a part of this specification to the extent specified herein.
SPECIFICATIONS
" FEDERAL
0Qg-5-571 - Solder; Tin Alloy; Tin-Lead Alloy; and Lead Alloy.
MILITARY - )
MIL-C-3965 - Capacitors, Fixed, Electrolytic (Nonsolid Electroiyte}, Tantalum,
. General Specification For.
MIL-C-39028 - Capacitors, Packaging of.

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

STANDARDS
 MILITARY .
MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-202 Test Methods for Electronic and Electrical Component-Parts.
MIL-STD-630 Failure Rate Sampling Plans and Procedures.

MIL-STD-790
MIL-5TD-810
MIL-STD-1276
MIL-STD-1285

Reliability Assurance Program for Electronic Parts Specifications.
Environmental Test Methods.

Leads, Weldable, for Electronic Component Parts.

Marking of Electrical and Electronic Parts.

(Copies of specifications, standards, drawings, and publicatiens required by contractors in connec-
tion with specific procurement functions should be obtained from the procuring activity or as directed
by the contracting officer.) C

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of
use in improving this document should be addressed to: Commander, Naval Electronic Systems Command,
Defense Standardization Program Branch, Department of the Navy, Washington, DC 20360, by using the
self-addressed Standardization Document Improvement Proposal (DD Form 1426) appearing at the'end of
this document or by letter.

FSC 5910
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3. REQUIREMENTS

3.t Specification sheets. The individual item requiréments shall be as specified herein and in
accardance with the applicable specification sheets. In the event of any conflict between reauire-
ments of this specification and the specification sheets, the Tatter shall govern. {See 6.2.)

3.2 Qualification. Capacitors furnished under this specification shall be products which are qual-
ified for 1isting on the applicable qualified products 1ist at the time set for opening of bids
{see 4.4 and 6.3). Unless procured from the manufacturer or his authorized distributor listed or
approved for listing on the qualified products 1ist, parts furnished under this specification shatll
not be considered as having met the requirements of this specification.

3.3 Reliability. Reliability of capacitors furnished under this specification shall be establisted
and maintained in accordance with the procedures and requirements specified in MIL-STD-7590 and
MIL-STD-690 with details specified in 4.1.3, 4.4.4, and 4.5.

3.4 Materials. Materials 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 performance require-
ments of this specification. Acceptance or approval of any constituent material shall not be construed
as a guaranty of the.acceptance of the finished product.

3.4.1 Case. The case shall be of a corrosion-resisting metal or shall be plated or treated to

resist corrosion.

3.4.1.1 Sleeving {when applicable). The sleeving shall be of a nonfungus nutrient material {card-
board or pressure-sensitive tape shaltl not be used). 1In addition, the material used shall not soften,
¢reep, or shrink to a point where any part of the c¢ylindrical portion of the case is left uncovered at
any test temperature specified herein.

3.4.2 Solder. Solder shall be in accordance with 0Q-5-571.

3.4.3 Soldering flux. Soldering flux shall be rosin, rosin and alcohol, or other flux as approved
by the qualifying activity. .

3.5 Design and construction. Capacitors shall be of the design, construction, and physical
dimensions specified {see 3.T].

3.5.1 Case. Each capacitor shall be enclosed in & hermetically-(type G-glass seal or T-glass-
tantajum seal} or nenhermetically-sealed {type € seal) metal case {see 3.1) which will prevent lesk
L 3eE j Wi P a
or evaporation of the electrolyte and, in additfon, will protect the capacitor element against the
entry of contaminants. : .

to-
age

_ 35,0 S?eeviqg {when applicabie). The sleeving shall extend 0.016 inch (0.41 mm) minimum, 0.062
inch (1.57 mm) maximum, beyond each end of the capacitor body; however, if a shrink-fitted insulation i:
used for the sleeving, it shall 14p over the ends of the capacitor body.

3.5.2 Capacitor element. The capacitor element shall consist of an anode of etched or plain tan-
talum foil or a sintered tantalum slug, and a cathode of etched or plain tantalum foil or other
suitable metal cathode (see 3.1).

3.5.3 Terminals. A1l terminals shall be permanently secured internally and externally, as
pplicable. AT1 external joints shall be soldered or welded.- Terminals shall be tin-lead coated as
pecified in MIL-STD-1276. ' .

a
spe
3.5.3.1 ‘Ax1a1-wire lead. The cathode terminal for style CLR65 shall conform to type C of
MIL-STD-1276; all other axial-wire lead terminals shall conform to type N3 of MIL-STD-1276. The
length and diameter shall be as specified (see 3.1). .
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3.5.332 Solder-Tug. Solder-lug terminals shall be of a selid conductor of the shape spebified
[see 2.7).

3.6 Constant voltage conditioning., When capacitors are conditioned as specified in 4.7.2, there
shall be no mechanical damage or Teakage of electrolyte.

3.7 DC leakage. When measured as specified in 4.7.3, the dc leakage shall not exceed the applicable
value specified isee 3.1). .

NOTE: Feor nonpolarized capacitors, the value applies to measurements in both directions
except that after environmental tests favolving one directional polarization greater than
30 minutes, the value shalil apply to the last poled direction oniy.

3.8 Capacitance. When measured as-specified in 4.7.4, the capacitance shall be within tolerance
of the nominal vatue specified {see 3.1}.

3.9 Dissipation factor. When determined as specified in 4.7.5, the dissipation factor shall not
exceed the applicable percent specified (see 3.1).

3.10 Seal (hermetically-sealed capacitors oniy, see 3.1}. When capacitors are tested as specified
in 4,7.6, there shall be no evidence of leakage.

3.11 Shock {specified pulse}. When capacitors are tested as specified in 4.7.7, there shall be
no intermittent contacts of 0.5 millisecond (ms) or greater duration, or arcing or any other indica-
tion of breakdown, nor shall there be any open- or short-circuiting, mechanical damage, or leakage
af electrolyte.

3.12 Vibration, high frequency. When Eapacitors are tested as specified in 4.7.8, there shall be
ne intermittent contacts of 0.5 ms or greater duration, open- or short-circuiting, mechanical damage,
or leakage of electrolyte. In addition, capacitorsshall meet the following requirements:

OC Teakage =~ = = =« = = = = « = = = Shall not exceed 125 percent of the-applicable value
. specified (see 3.1).

Capacitance- - - ~ - - - a - - - Shall change not more than %5 percent from the initial
measured value (see 3.3}.

Dissipation factor = - = = ~ - - - Shall not exceed 115 percent of the applicable value
specified (see 3.1}.

Visual examination - - - - - - - - There shall be no evidence of harmful corrosion .
(as defined in 3,14 echanical damage, obliteration

of marking, or leakage af electrolyte,

3:13 Thermal shock. When tested as specified in 4.7.9, capacitors shall meet the following
requirements: - . L

DC leakage - - = = = = = = = - - - Except CLR79, shall not exceed 125 percent of the
: ; applicable value specified (see 3.1). For CLR79,
. see 3.1..
Capacitance- - - = = = = - - - - . Shatl change not more than +5 percent from the initial

measured value (see 3.8).

Diggination fartor = - = = = = = - $hall nnt axcasd 115 pnawrant af tha annliecahla valua
d Fes iy aL e SR UL RALLEW T1J pPRILCIH R U T P TLUUIDT TUIWE
specified [see 3.1)
External examination - - - - - - - There shall be no evidence of leakage of electrolyte.
3
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3.14 Salt spray {corrosion). When capacitors are tested as specified in 4.7.10, there shall be
no harmful corrosion, and at Teast 90 percent of any exposed metal surface of the capacitor shall be
protected by the finish. There shall be no unwrapping of, or mechanical damage to, the insulating
sleeving, when applicable. Marking shall remain legible.

NOTE: Harmful corrosion shall be construed as being any type of corrosion which in any
way Tnterferes with the mechanical or electrical performance of the capacitor.

3.15 Solderability (capacitors with axial-wire lead terminals only, see 3.1). When capacitors
are tested as specified in 4.7.71, the dipped portion of the terminals shall conform to the solid-
wire termingtion criteria of method 208 of MIL-STD-202.

3.16 Terminal strength. "When capacitors are tested as specified in 4.7.12, there shall be no R
loosening or permanent damage to the terminals, terminal weld or solder, or seal. r

3.17 Syrge voltage. When capacitors are tested as specified in 4.7.13, there shall be no inter-
mittent contacts, open- or short-circuiting, mechanical damage, or leakage of electrolyte. :

3.18 HMoisture resistance. When tested as specified in 4.7.14, capacitors shall meet the follow-
ing requirements:

DC 1éakage ----------- - - 'Sha11 not exceed 125 percent of the applicable
value specified (see 3.1). ‘ ;
Capacitance- - - - = = = = - - - - _ Shall change not more than the percent specified B
(see 3.1) from the initial measured value (see 3.8). -

Dissipation factor - - - = = - - - - Shall not exceed 115 percent of the applicable
. value specified {see 3.1).

Visual examination - - - - - = - = « There shall be no ‘evidence of harmful corrosion
(as defined in 3.14), mechanical damage, oblitera-
-tion of marking, or leakage of electrolyte.

3.19 Dielectric withstanding voltage (insulated capacitors only, see 3.1). When capacitors are a
tested as specified in 4.7.75, the sleeving shall withstand the specified potential.without breakdown .

3.20 Insutation resistance {insulated capacitors only, see 3,1). When measured as specified in
4.7.16, the insulation resistance shall be not less than 100 megchms.

3.21 Llow temperature (storage}. When tested as specified in 4.7.17, capacitors shall meet the
follewing requirements:

DC leakage = - - - = = = - - - « - = - Shall not exceed the applicable value specified

{see 3.1).
Capacitance- - ~ = = - - - - - - - - Shall change not more than the percent specified

(see 3.1) from the initial measured value (see 3.8).
Dissipation factor - - ~ ~ - - « - - Shall not exceed the applicable value specified

(see 3.1}.
External examination - - - - - - - « There shall be no evidence of Teakage of electrolyte.

3.22 Stability at low and high temperatures. When tested as specified in 4.7.18, capacitors
shall meet the following requirements: ’ :

Step T (+25°C):

BC leakage - - - - = = - - - - Shall not exceed the applicable value specified
(see 3.1). )

Capacitance - - - - - - - - - = Shall be within the applicable tolerance specified
(see 3.1).

Dissipation factor- - - - - - - Shall not exceed the applicable value specified
(see 3.1).
]
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Step 2 {-55°C):

Impedance - - - -

Capacitance - - -
Step 3 (+25°C}:

0C lTeakage - - -

Capacitance - - -

Dissipation factor

Step 4 {+85°C):

DC eakage - - -

Capacitance -~ - -

Dissipation factor

Step 5 (+125°C):
DC leakage - - -

Capacitance - - -

- - = = 4 = m = -

Dissipation factor- - - - -~ « = - -

Step 6 (+25°C):

DC leakage - - -

Capacitance - - -

Dissipation factor

MIL-C-39006C

Shall not exceed the applicable value
specified (see 3.1).

S$hall change not more than the percent
specified {see 3.1) from the step 1
measured vatue.

Shall aot exceed the applicable value
specified (see 3.1).

Shall change not more than the percent
specified (see 3.1) from the step 1
measured value,

$hall not exceed the applicable value
specified (see 3.1).

Shall not exceed the applicable value
specified (see 3.1).

Shall change not more than the percent
specified {see 3.1} from the step 1
measured value.

Shall not exceed the applicable value
specified {see 3.1}).

Shall not exceed the applicable value
specified (see 3.1).

Shall chanqge not more than the nercent
specified (see 3.1} from the step 1
measured vailue.

Shall not exceed the applicable value
soecified (see 1.1},

Shall not exceed the applicable value
specified {see 3.7}.

Shall change not more than the percent
specified (see 3.1} from the step 1
measured value.

Shall not exceed the applicable value
specified (see 3.1).
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3.23 Reverse voltage (when specified, see 3.1). When tested as specified in 4.7.19, capacitors
shall meet the foltowing requirements:

DC leakage - = - = - « - - - - - - - Shall not exceed 125 percent of the applicable
value specified {see 3.1).

Capacitance- = - = - = - « - - - - . Shall change not more than +10 percent from
the initial measured value {see 3.8).

Dissipation factor - - = « = - - - - Shall not exceed the applicable value
specified (see 3.1).

3,24 Life_at 85°C.

3.24.1 2,000-hour {qualification inspection}. When tested as specified in 4.7.20.1, capacitors
shall meet the following requirements:

DC leakage (at 85°C and 25°C) - - - Shall not exceed the applicable value
specified {see 3.1),

Capacitance- - = - - - - v ~ = v = - Shall change not more than the percent
specified (see 3.1} from the initial
measured value (see 3.8).

Dissipation factor - - - - = « = - - Shall net exceed the applicable value
’ specified (see 3.1).

Visual examination - « - - = = « « = There shall be no damage, obliteration of
marking, or Teakage of electrolyte.

3.24.2 10,000-hour (group B inspection) and extended Yife. When tested as specified in 4.7.20.2
or 4.7.20.3, capacitors shall meet the following requirements:

DC leakage {at B5°C) - = - = - -« - - Shall not exceed 125 percent of the applicable
value specified (see 3.1},

OC teakage {at 25°C) - - - - - - - - Shall not exceed the applicable value
specified (see 3.1).

Capacitance- = = = - = - - - - - - - Shall change not more than the percent

specified (see 3.1) from the initial measured
value {(see 3.8},

Dissipation factor - - = - = - - « - Shall not exceed the applicable value
specified {see 3.1},

Dielectric withstanding voltage
(insulated capacitors.onlyl- - ~ - Shall be as specified in 3.19.

Insutation resistance (insulated
capaciters only} - =" - - - - -« - Shall be as specified in 3.20.

Visual examinatfon - - « - - = - - - There shall be no damage, obliteration
of marking, or leakage of elecirolyte.

A ’
e
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3.25 AC ripple 1ife at 85°C (qualification and group C inspection){CLR79 only). When tested as
specified in 4.7.21, capacitors shall meet the following requirements:

OC leakage - « = - - - - = = - - ~ =« ~ Shall not exceed the applicable value
specified (see 3.1).

Capacitance - = - = = = = = = = « = = Shall nat exceed the applicable value
specified {see 3.1).

Dissipation factor - - = = = - - -~ - ~ Shall not exceed the applicable value
: specified {see 3.1).

Visual examination - - = - = « - « "- - There shall be no damage, obliteration of

markina ar loakana af alartraluta
FRVR Iy, U aSeRagl W7 SaeCeiv iy,

3.26 Vacuum life (hermetically-sealed capacitors enly, except CLR10, CLR14, CLR17, and CLR79).
When tested as specified Tn 4.7.2¢, capacitors shall meet the following requirements:

DC leakage =~ = = = = = = = = = = ~ - - 5hall not exceed the applicable value
specified (see 3.71).

Capacitance- - - - - = = - - - - ~ - - Shall change not more than +20 percent
from the fnitial measured value (see 3.8).

Dissipation factor = = - = = = = = - - Shall not exceed the applicable value
specified (see 3.1).

Welght 1oss= = = « - = = = - = = = o~ Shall not exceed 4.1 milligrams

3.27 Life at 125°C. When tested as specified in 4.7.23, capacitors shall meet the following
requirements:

OC leakage {(at 125°C and 25°C} - - - - Shall not exceed the applicable value
. specified (see 3.1).

Capacitance- - = = = = = = = = = = - = Shall change not more than the percent
specified (see 3.1) from the inftial
measured value (see 3.8).

Dissipation factor - = = - = = = = -« Shall not exceed the applicable value
specified (see 3.1}.

Dielectric withstanding voltage

{insulated capacitors only)- - - - - Shall be as specified in 3.19.
Insulation resistance {insulated
capacitors only) - - - « -~ - - - « - Shall be as specified in 3.20.
Yisual examinatfon - - = ~ - = - - - = There shall be no damage, obliteration of

marking, or leakage of electrolyte.

3.27.1 10,000-hour sgroug B inspection}. When tested as specified in 4.7.23.7, capacitors shall
meet the following requirements: )

DC leakage {at 125°C)- - ~ - - - - = - Shall not exceed 125 percent of the applicable
value specified {see 3.1).

DC leakage (at 25°C) - - ~ - - - - = - Shall not exceed the applicable vaiue specified
(see 3.1).

Capacitance- = - ~ = = - = = = - + = - Shall change not more than the percent specified
(see 3.1? from the initial measured value
{see 3.8).

Dissipation factor - - - = - - - - - - Shall not exceed the applicable value specified
{see 3.1).
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Dielectric withstanding voltage

(insulated capacitors anly)- = - = = = = =« - - « - Shall be as specified in 3.19.
Insulation resistance .
(insulated capacitors only)- = - - = = « = = = « - Shall be as specified in 3.20.
Visual examination - = = = « = = = = = - o = = o - - There shall be no damage, obfitera-
tion of marking, or leakage of
electrolyte.
3.28 Barometric pressure (reduced). When capacitors are tested as specified in 4.7.24, there
shall be no flashover, breakdown, or harmf'u‘l deformation of the case, and no mechanical damage, -
obliteration of marking, or leakage of electrolyte.

3.29 Funqus. The manufacturer shall certify that all extermal materials are fungus resistant or
shall perform the test specified in 4.7.25. When capacitors are tested as specified in 4.7.75, exam-
ination shall disclose no evidence of fungus growth on the external surface of the capacitor.

3.30 Resjstance to solvents. When capacitors are tested as specifted in 4.7.26, marking shall
remain legible and shall not smear or rub off. In addition, there shall be no visible indication of
damage or deterioration to the capacitor body.

3.31 Resistance to soldering heat. When tested as specified in 4.7.27, capacitors shall meet
the following requirements:

DC leakage - - = = = = = = = = = = Sh?11 not ?xceed the applicable value specified
ean 21
\3ET J.0 4.
Capacitance- = » = = = = = = « - - Shall change not more than the percent specified
(see 3.1) from the initial measured value (see 3.8).
Dissipation factor - - - - - - - - Sh?11 not gxceed the applicable value specified
! see 3,1

3.32 Marking. Marking of capaciters shall conform to method 1 of MIL-STD-1285 and shall include
the part number, "JAN" brand, trademark, source code, date code, lot symbol, capacitance (in yP), and
rated voltage. Capacitors shall be marked as shown in the following example:

EXAMPLE :
M39006/ Part number.
01-3001 ToTEPL AuEDE
JAN GITH: - "JAN" brand and trademark,
12345 - Source code.
78154 - Date code and lot symbol.
15uF 15V - Capacitance and rated voltage.

Polarity marking for polarized units shall be marked as specified (see 3.1).

3.32.1 Military part mumber. The milftnry part number shall consist of the letter "M", the basic
number of the specg?tcation sheet, and an assigned dash number (see 3.1), as shows in the following:

M 39006/01 -3001

Military Specification Dash
designator sheet number number

3.32.2 "JAN" and "J" marking. The United States Government has adopted, and s exercising
legitimate control over, the certification marks "JAN" and "J", respectively, to indicate electrical
equipment, namely, reststcrs, capacitors, electron tubes and the 1ike, procured by, or manufac-
tured for use by, or for the Government in accordance with standard Government spec1f1cat1uns.
Accordingly, capacitors procured to, and meeting all of, the criteria specified herein and in appli-
cable specification sheets shall bear the certification mark "JAN", except that capacitors 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 requ1rements
specified herein and in applicable specification sheets shall not bear "JAN" or "J"

i
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In the event a capacitor sample fails to meet the requirements of this specification and the applicable
specification sheets, the manufacturer shall remove the "JAN" or “J" from the sample tested and also
from all capacitors represented by the sample. The United States Government has obtained Certificate
of Registration No. 504,860 for the certification mark "JAN".

[ng
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lying her FR levels
contract o

'purchasa
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niess specified in tﬁ

A manufactuyrer supp
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order (see 6.2).

3.32.4 Non-established reliability (ER) marking. An ER part manufactured in accordance with this
specification may be mar and Ffurnished as the non-ER version of part in MIL-C-3965, if produced on
the same assembly 1ine or lines and provided it {5 subjected to and meets all the inspection require-
ments of the ER part,

3.33 MWorkmanship. Capacitors shall be processed in such a manner as to be uniform in quality
and shall be free from pits, harmful corresion (as defined in 3.14}, cracks, rough edges, and other
defects that will affect life, serviceability, or appearance.

3.33.17 Terminals and end seals. All terminals and end seals shall be free of grease or other
foreign material.
3.33.2 Insulating sleevirg (when applicable}. Insulating sleeving shall fit the container cése in

such a manner that there are no loose seams or ragged ends.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwl in the contract, the contractor fs
responsible for the performance of all inspection requirements as specified herein. Except as other-
wise specified in the contract, the contractor may use his own or any other facilities suitable for -
the performance of the inspection requirements specified herein, unless disapproved by the Government.
The Government reserves the right to perform any of the inspections set forth in the specification
where such inspections are deemed necessary to assure supplies and services conform to prescribed
requirements.

4.1.1 Reliability assurance program. A reliability assurance program shall be established and
maintained in accordance with HIL—§%5-790, with the following exceptions:

a. The foliowing shall apply in }iew of paragraph 5.2.7{j): "The manufacturer
shall as a minimum be able to identify the time period during which the
final production operation was performed on each item of product prior

ked on sach part shall be Identified

to Tinal test. The date or lot code mar
to.an inspection lot."
b. Paragraph 5.2.11.3 shall not-apply.

Evidence of such compliance shall be verified by the qualifying activity of.this specification as a
prerequisite for qualification and continued quatification. .
s A e =+ T IR, a2 mms mmmadt L

4.2 Classification of inspections. The inspections specified here

a. Qualification inspection (see 4.45.
b. Verification of qualification {see 4.5).
¢. Quality conformance inspection {see 4.6).

4.3 Inspection.conditions ana methods.

4.3.1 Conditions. Unless otherwise specified herein, ail inspections shall be performed fn
accordance with the test conditions specified in the "GENERAL REQUIREMENTS" of MIL-STD-202.

4.3.2 Methods.
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4.3.2.1 AC measurements. AC measuyrements shall be made at a frequency of 120 +5 hertz {Hz}. The
magnitude of the ac voTtage shall be equal to or less than 1.0 velt root mean square (rms). Except

as specified in the following, the dc bias voltage shall be 2.2 t?:g volts for all ac measurements.

a. 5.0 *%-0 vdc (50- and 75-volt capacitors, styles CLR25 and CLR71 only).

b. 10.0 f?‘g Vde (100-,125-, and 150-volt capacitors, styles CLR25, CLR71, and CLR79 only).
The ratio of ac voltage to dc bias voltage shall be such that no reversal of dc voltage will occur
across the capacitor.

4.3.2.2 PReference 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° +5°C prior to conditioning. Unless reference measurements have been made within 30 days
prior to the beginning of conditioning, they shall be repeated.

4.3.3 Power supply. The power supply used for life testing shall have a regulation of +2 percent
or tess of the app gcable applied test voltage. The power supply used for dc leakage current measure-
ments shall be stabilized to at least +100 parts per million. No voltage fluctuations shall occur
during measurements that would produce a variation in the current measurement.

4.4 Qualification inspection. v Qualification inspection shall be performed at a Yaboratory
acceptable to the Government {see 6.3) on sample units produced with equipment and procedures normally
used in production.

4.4.1 Sample size. The number of capacitors to be subjected to qualification inspection shall be
as specified En tabla I or in the appendix to this specification. Each capacitor style shall be quali-
fied separately. .

4.4.2 Inspection routine. The sample shall be subjected to the inspections specified in table I,
in the order shown. Except as specified in table I, 21l sample units shall be subjected to the inspec-
tions of group 1. For group 11, two sample units shall be subjected to the visual and mechanical
examination (internal) and the remaining sample units shall be subjected to the tests shown. These .
e

sample units shall then be divided as specified in table I for groups Ill to IX inclusive, and
subjected to the inspections for their particular group.

4.4.3 Failures. Fajlures in excess of those allowed in table I shall be cause for refusal to
grant qualffication approval.

4.4.4 FR qualification and lot conformance FR inspection. FR qualification and lot conformance
FR inspection shall be in accordance with the genera) and detatled requirements of MiL-STD-690 and
the following details:
&. Procedure | - gualificatiun at the jnitial FR level. Level L or M, as applicable
see 3.1), o SP-60 shall apply. Upon compietion of the Z,000-hour qualification
test {group VI, table 1), the entire 1ife test sample shall be continued on test .
as specified in 4.7.20.3.7.

. b. Procedure II - Extension of qualification to lower FR levels. To extend qualification
to the R and S FR Tevels, data {rom two or more voltage groups within a style and of
similar construction {see 4.5.1.1) may be combined.

¢. Procedure IIT - Maintenance of FR level qualification. Maintenance period B of FRSP-10
shall apply. Regardless of the number of production 1ots produced during this period,
the specified number of unit hours shall be accumulated to maintain qualification.

i (See 4.5f.) Styles in groups 1 and V (see 4.6.1.1) may be combined for FR level
maintenance of all levels.

d. Procedure IV - Lot conformance FR inspection. Lot conformance FR inspection shall be
. in accordance with 4.6.1.3.2 or 3.8.5.3.5. as applicable.

1/ Qualification approval will be based on the successful completion of the tests specified in
table I, and will not be withheld pending completion of the extended life test of 4.4.4a,
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4.5 Verification of qualification. Every 6 months, the manufacturer shaii compilie a summary of
the results of quality conformance inspections and extended FR test data, in the form of a verification
of qualification 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 shall
immediately notify the qualifying activity whenever the FR data indicates that the manufacturer has
failed to maintain his qualified FR level. Continuation shall be based on evidence that, over the 6-
month period, the following has been met:

a. The manufacturer continues to meet the requirements of MIL-STD-790,
b. The manufacturer has not modified the design of the item.

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

d. Lot rejection for group A inspection does rot exceed 10 percent or one
fot, whichever is greater.

e. The requirements of groups B and C inspections are met.

f. The records of all FR tests combined substantiate that the L, M,
or P FR level has been maintained or that the manufacturer con-
tinues to meet the R or § FR Tevel for which qualified, although
the total component hours of testing does not, as yet, meet the
requirements of 4.4.4c.

In the event that na production occurred during the reporting period, a report shall be submitted
certifying that the company still has the capabilities and facilities necessary to produce the item.
If during 2 consecutive reporting periods there has been no production, the manufacturer may be
required, at the discretion of the qualifying activity, to submit the capacitors to testing in accord-
ance with the qualification inspection requirements.

If group C test requirements were not met and the manufacturer has taken corrective action satisfactory
to the Government, the forwarding of the verification of qualification report may be delayed until
within 30 days after completion of retesting of the group C inspections. In this case, the qualifying
activity shall be notiffed of this condition within the time the original verification of quaiification
report was due. A1l reports shall be certified by a responsible company official.

4.5.1 Records. Maintenance of life test and FR level records shall be as specified in MIL-STD-690.

4.6 Quality. conformance inspection.

4.6.1 Inspection of product for delivery. Inspection of product for deiivery shail consist of
group A inEEE%E?5ﬁ_T?3F’%ﬁ"TEVETETTTTWFT_ﬁj_ghd $) or groups A and B inspections (for FR level L).

4.6.1.1 Inspection lot. An inspection lot, as far as practicable, shall consist of all capacitors

from the same production 1ine or lines, produced under essentially the same conditions and offered for
inspection during a single work-week. The following styles may be grouped:

a. Group'l - Styles CLR25, CLR27, CLR35, CLR37, CLR71, and CLR/3 (elastomer sealsj.
b. Group Il - Style QLR65. :

¢. Group II1 - Styles CLR10, CLR14, and CLR17.

d. Group IV - Style CLR&S.

e. Group ¥V - Styles CLR2S, CLR27, CLR35, 'CLR37, CLR71, and CLR73 (hermetic seals).

4.6.1.2 Group A inspection. Group A inspection shall consist of the examination and tests
specified in table II, in the order shown.

4.6.1.2.1 Sampling plan. The tests in group A shall be performed on all capacitors offered for
acceptince. The acceptable quality levels (AQL) and 1imiting gquality (LQ) where P, = 10 percent shall

be as specified in table II. At the option of the manufacturer, nymerically lower AQL's may be used
as long as the specified LQ is not exceeded numerically. Major and minor defects shall be as defined
in MIL-STD-10€ and as specified in tahla IT1. Unitc selected thall he representative of all caparitance

PRVl e as IpRCITael N ad.g Ll 4 reprazentat

values and voltages produced. -
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4.6.1.2.2 Manufacturer's production inspection. If the manufacturer performs tests equal to or
more stringent than those specified in subgroup 1, table II, as the final step of his proeduction
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 shall be complied with:

a. Testsconducted by the manufacturer during production shall be clearly
identical to or more stringent than that specified for subgroup 1.
Test conditions shall be equal to or more stringent than those
specified for subgroup 1 tests.

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

¢. The parameters measured and the failure criteria shall be the same as,
or more stringent than, those specified herein.

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

e. The manufacturer shall make available all information concerning the
test procedures and instrumentation used in his production tests,
This data shall be provided as part of the evaluation required for
MIL-5TD~790. The manufacturer shall also make available to the
Government all records of all detail test data resulting from
production tests,

f. Once approved, the manufacturer shall not change the test procedures

or criteria without prior notification and concurrence by the
qualifying activity.

TABLE II. Group A inspection.

— e e " -
Examination or test Requirement Test Quaiity levels {percent
paragraph paragraph defective)
Major F Minor
Subgroup 1 (311 FR levels)
Constant voltage conditioning - - - « - - - 3.6 4.7.2
DC Teakage- = = - = = = = = = - - v = =~ = - 3.7 4.7.3 .
Capacitance ~ - = -~ = = = = = = - & =« - o - 3.8 4.7.4 ??Eu%p?léczglﬁon)
Dissipation factor- - - - = = = = = - - - - 3.9 4.7.5 P
Seal, condition A (hermetically-sealed :
styles) - = - -« - - - - - - - oo - - 3.0 4.7.6.1
Subgroup 2 (all FR levels)
Visual and mechanical examination
(external): -—- 4.7.1 1 ]
[T ENFpps S | - -
Design and comstruction - - = « - = - - - . 31,38 0 --- 1.0 {AQL) ) 4.0 (AQL)
Marking = = = = + = « = =2 4 = - o - oo i 3.32 | - 7.6 (L3} 18.0 (LG}
Workmanship - = = = « = = - = = - = - - -, 3.33 Foee-
| )

4.6.1.2.3 Rejected tots. Lots rejected by the subgroup 2 inspection shall be segregated from new
lots and those Tots that have passed inspection. Such rejected ots may be offered for acceptance
only if the manufacturer inspects all units in the lot for those quality characteristics found defec-
tive in the sample and, after removing all defective units found, reinspects the lot using the tight-
ened inspection procedure of MIL-STD-105. Resubmitted lots shall be kept separate from new lots and
shall be clearly identified as resubmitted lots. If, during the 100-percent inspection of subgroup 1
screening requires that over F percent of the capacitors be discarded, the lot shall be rejected,
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NOTE: Sufficient samples shall be withheld for groups B and C inspections.

4.6.1.3 Group B inspection. Group B inspection for all FR levels shall consist of the tests
specified in table III, in the order shown, and shall be performed on sample units which have been
subjected to and have passed the applicable {by FR level) tests of group A inspection.

4.6.1.3.1 Sampling plan.

4.6.1,3.1.1 Subgroup 1. The sampling plan for subgroup 1 shall be in accordance with MIL-STD-105
for special inspection Tevel $-4. (The sample size selected for these tests shall be based on the jot
size.) The AQL and LQ shall be as specffied fn table III. At the option of the manufacturer, a
numerically Tower AQL may be used as long as the LQ is not exceeded numerically.

4,6.1.3.1.2 Subgroup 2. A minimum of 20 sample units shall be seTected at random from each

inspection lot and shall be inspected as specified in subgroup 2, table IIl. Units selected may be
subjected 'to specified test before 1 month has elapsed.

TABLE IIT. Group B inspection.

! Test Requirement Test + Sample selection !
f paragraph paragraph : (all FR levels} E
Subgroup 1 E |
Stability at low and high i
temperatures - - - - - - - - 3.22 4,7.18 ¢ 1.5% AQL
i 10.0% LQ

i No. of sample units
! to be inspected
Subgroup 2 i {all FR levels)

Thermal shock- - = = = = = - IRE 4.7.9 20 ¥/
Life (10,000-hour @ 85°C) 1/|  3.2472 4.7.20.2 10 ,,
Life (10,000-hour @ 125°C) 1]  3.27.1 4.7.231 10 2

1/ Only umit hours generated at 85°C shall be used for FR level computation.

2/ One failure (maximum) permitted per 80,000 unit hours.

3/ Twenty samples minimum; reject criteria shall be 0.65% AQL and 11.0% LO.

4.6.1.3.2 Disposition of sample units. Sample units which have been subjected to group B inspec-
tion shall not be delivered on the contract.

4.6.1.3.3 Failure in group B inspection, If an inspection Tot is rejected as a result of failure
to pass group B inspection, the Tot shall not be resubmitted. However, if the lot is rejected because
of failure to pass stability at low and high temperature test of subgroup 1, the Tot 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 identiffed as resubmitted Tots. Even though the lot has been rejected, those units
which were predesignated for extended 1ife testing shall remain or be placed on test for the full
length of time.

4.6.2 Periodic inspectfon. Periodic Tnspection shall consist of group C inspection. Delivery
of products which have passed groups A and B inspections shall not be delayed pending the results of
periodic inspection.

4.6.2.1 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) for group A inspection and shall
consist of the tests specified in table IV, in the order shown. Test data shall be reviewed as part of
the complete verification of qualification.

15
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TABLE IV. Group C inspection.

Test Requirement Test Number of Numt_)er of
. paragraph paragraph sample units to failures
be inspected allowed 1/
Subgroup 1 {every 2 months) ‘ )
Shock (specified pulse) -« - - - - - - - - - 3.11 4.7.7 Y !
-Vibration, high- frequency - - - - - - - - - 3.12 4.7.8 - \
Salt spray {(corrosion)- - - =« = = « - - - - 3.4 4.7.10 B
Subgroup 2. {every 2 months)
Sotderability {axial-wire lead styles)- - - 3.15 4.7.1
Terminal strength - - = = = = « - - - - - - 3.16 4.7.12 |
 Surge voltage - - = = = = = « - - - - - - - 3.17 4.7.13 ! i
Mojsture resistance - - - -~ - = = - - - - - 3.18 4.7.14 i .
Dielectric withstanding voltage : y o2 {_! 1
{insulated styles)- - - = - - - - - - - - 3.19 4.7.18 i - !
Insulation resistance (insulated styles)- - 3.20 4.7.18 | !
. Seal, condition € (hermetically sealed J
" styles) - - - - - - 4 - o o - oo oo Lo 3.10 4.7.6.2
Subgroup 3 [every 2 months)
Reverse voltage (when specified, see 3.1) - 3.23 4.7.19 12
Subgroup 4 (every 12 months)
AC ripple Tife at 85°C (CLR79 only) - - - - 3.25 a.7.21 2 ¥ 1
Subgroup 5 {every 2 months)
Low temperature (storage) - - - - « -« = - - 3.21 4.7.17
Terminal strength (twist test, CLR65, 5 12 1 1
nonhermetically-sealed) - - - - - - - - - 3.16 s.7.02.8 | J Ji
Subgroup 6 {every 12 months)
Vacuum 1ife (hermetically-sealed styles, |
except CLR1D, 14, 17, and 79} - - - - - _ ; 3.26 4.7.22 12 1
Subgroup 7 {every 12 months)
Resistance to solvents- - - - - = o - - . _ : 3.30 4.7.26 -
Resistance to soldering heat- - - -~ - - . - 3.3 4.7.27 } 6 L1
Barometric pressure (reduced) - - - - - - - ; 3.28 4.7.24 J
Subgroup 8 (CLR79 only) {every 12
months) , : - 5
Thermal shock = = = = - - = - = oo - - . 373 e i 24 ¥ .

1/ A sample héving one or more defects shall be

%/ 32 units, 8 of each case size.
3/ 24 units, & of each case size.

4

16

considered as a single failure.
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4.6.2.1.1 Sampling ptan. Sample units shall be taken from production every 2 months for subgroups
1, 2, 3, and §, and every 12 months for subgroups 4, 6,7, and 8. Except for subgroup 6, the voltages
selected shall be represented in the sample in the same proportion as the voltages produced during
the sampling period. The maximum and minimum case sizes manufactured during the sampling period shall
also be represented in the sample in at least the approximate ratio of production. For subgroup &,
six samples shall be the smallest case size and six sampTes shall be the Targest case size produced
during that 12-month period.

4.6.2.1.2 Failures. If the number of failures exceeds the number allowed in table IV, the
sample .shall be considered to have failed.

4.6.2.1.3 Disposition of sample units. Sample units wh1ch have been subjected to QPOUD € iﬂSPEC-
tion shall not be delivered on the contract or order.

4.6.2.1.4 MNoncompliance. If a sample fails to pass group C inspection, the manufacturer shall
take corrective action on the materials or processes, or both, as warranted, and on all units of prod-
uct which can be corrected and which were manufactured under essentially the same conditions, with
essentially the same materials, processes, etc., and which are considered subject to the same fail-
ure, Acceptance of the product shall be discontinued until corrective action, acceptable to the Gov-
ernment, has been taken. After the corrective action has been taken, group C inspection shall be
repeated on additional sample units (all inspection, or the Tnspection which the original sample
failed, at the option of the Government). Group A and 8 inspections may be reinstituted; however,
final acceptance shall be withheld until the group C reinspectfon 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 cognizant inspection activity and the qualifying
activity.

4.6.3 [nsgect1on of packaging. Sample packages and packs shall be selected and inspected in
accordance with MIL-C-39028 to verify conformance with the requirements in section 5 of this spec1f1-
catton.

4.7 Methods of examination and test.

4.7.1 Visyal and mechanical examination. :Capacitors shall beiexamiﬁed to verify that the materials,
design, construction, physical dimensions, marking, and workmanship are in accordance with the applic-
able requirements (see 3.1, 3.4, 3.5, 3.32, and 3.33).

CAUTION: CARE SHOULD BE USED IN OPENING AND HANDLING THESE CAPACITORS
DURING THE INTERNAL EXAMINATION SINCE SOME OF THE ELECTROLYTES USED
ARE DANGERQUS AND MAY CAUSE HARM TO PERSOM OR PROPERTY (EQUIPMENT).

4.7.2 Constant voltage conditioning (see 3.6). <Capacitors shall be conditioned at 85°C with the
applicable rated voltage appiied through a 1.000 +100-ohm resistor for & period of 48. 5 hours.

Capacitors shall be returned to room ambient temperature and shall then be visually examined for
mechanical damage and leakage of electrolyte.

NOTE: For nonpolarized capacitors, the conditioning vo]tage shall be reversed
periodically so that the time of app]icat1on of appiicable voltages in both
directions i3 approximately equal.

4.7.3 DC leakage (see 3.7). OC Teakage shall be measured with the dc rated voltage app'lled The
electrification pericd shall be as Follows:

a. for qualification inspection - 5 +1/2 minutes.
b. For guality conformance inspection - Within 5 minutes.
For nonpolarized capacitors,.méasurementé_shal] be made in both directions.’

KOTE: DC leakage shall always be the first measurement when dc leakage,
capacitance, and dissipation factor measurements are made concurrently.

17
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4.7.4 Capacitance (see 3.8). Capacitors shall be tested in accordance with method 305 of
MIL-STD-202. The following details shall apply:

a. Test frequency - As specified in 4.3.2.1.
b. Limit of accuracy - Within 42 percent.
¢. Magnitude of polarizing voltage - As specified in 4.3.2.1.

4.7.5 Dissipation factor (see 3.9). The dissipation factor shall be determined by a polarized
bridge. Measurement accuracy shall be within +2 percent.

4.7.6 Seal (hermetically-sealed capacitors only, see 3.1) {see 3.10). Capacitors shall be tested
in accordance with method 112 of MIL-STD-202. When applicable, this test may be performed prior to
the additfon of the sleeving.

4.7.6.1 Test-condftion A. Capacitors shall be tested in accordance with test-condition A. No
measurement is required after testing.

4.7.6.2 Test-condition C. Capacitors shall be tested in accordance with test-condition C. The :
following details shall apply:

a. Procedure number and degree of leakage-rate. sensitivity - Procedure III, 1078 atm cc/sec.
Upon completion of this procedure, test-condition A shall be used for checking
qross leaks. .

b. Measurements after test - Not applicable.

Following this test, capacitors shall be visually examined for evidence of leakage.
4.7.7 Shock {specified pulse) (see 3.11). Capacitors shall be tested in accordance with method
213 of MIL-5TD-202. The following details and exception shall apply:

a. Special mounting means - Styles CLR14, CLR17, and CLRS53 capacitors shall be
securely fastened by normal mounting means. Capacitors with axial-wire
lead terminals shall be rigidly mounted on a mounting fixture by the body
with their terminals secured to rigidly supported stud-terminals, so spaced .-
that the length of each terminal from the capacitor is approximately 0.375
inch (9.53 mm) when measured from the edge of the supporting stud-terminal.

Capacitor terminals shall be within 30 degrees of being parallel. When securing
capacitor terminals, care shall be taken to avoid pinching the capacitor terminals,

b. Test-condition letter - I {100G).

~ Maaesmame o
He

¢. Measurement and e shock - DC rated voltage shs
applied to the capacitor d Observations shall be made to determine
intermittent contact or arcing or open - or short-circuiting. Detecting equipment
shall be sufficiently sensitive to detect any interruption of 0.5 ms or greater
duration.

[y 14 sl
T i

at

[y
uE

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

4.7.8 Vibration, high frequency (see 3.12;. Capacitors shall be tested in accordance with method
204 of MIL-STD-20Z. he following detatls and exception shall apply:

a. Mounting of specimens - The body of the capacitor shall be rigidly mounted
to the vibration-test apparatus.

b. Test-condition letter - D {20G) or B (15G), as specified {see 3.1). The motion
shall be applied for a total of 8 hours {4 hours in each of two mutually
perpendicular directions, one parallel to and the other perpendicular to the
cylindrical axis).

18
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¢. Measurements - During the last 30 minutes of vibration in each direction,
an electrical measurement shall be made on the capacitors to determine
intermittent contacts or open- or short-circuiting. Detecting equipment
shall be sufficiently sensitive to detect any interruption of 0.5 ms or
greater duration. Capacitors shall be returned to the inspection conditions
spec1f1ed in 4.3.1, and the dc 1eakage capacltance and d1ss1pation factor

dEEad 2 A wd A c
ified in 4.7.3, 4.7 -y and 5. 7.5, I!’::pCL‘.IVI:!J

shall be measured as spec

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

4.7.9 Therma] shock {see 3.13). Capacitors shall be tested in accordance with method 107 of
MIL-STD-202. The following details and exceptions shall apply:

a. Conditioning prior to first cycle - 15 minutes at room ambient canditions
(see 4.3.1).

b. Test-condition letter - A, except step 3 shall be +125° +g° C.

¢. Number of cycles - 30. CLR79 only, 300 cycles, gualification and group C;
30 cycies for group B.

d. Measurements before cycling - Not applicable.

e. Measurements after cycling - DC Yeakage, capacitance, and dissipation
factor shall be measured as specified in 4.7.3, 4.7.4, and 4.7.5,
respectively. In addition, capacitors shall be externally examined
for leakage of electrolyte. Detection of leakage of electroiyte shall

be determined by the use of Thymol blue, or other suitable chemical-
indicator solution.

4.7.10 5alt spray §corros1on1 (see 3.14}. Capacitors shall be tested in accordance with method
101 of MIL-STD-202. The foilowing details and exception shall apply:

2. Applicable salt splution - 5 percent.

b. Test-condition letter - B {48 hours).
¢. Measurements after test - Not applicable.

d. Examination after test - After the test, the capacitors shall be washed and
then air-dried for 24 hours. The capacitors shall then be examired for
avidence of harmful corrosion, loss of plating, unwrapping of or mechanical
damage to the insulating sleeving {when applicable}, and legibility of marking.

4.7.11 Solderability (capacitors with axial-wire lead terminals only, see 3.1} (see 3.15). Capa-
citors shall be tested in accordance with method 208 of MIL-5TD-202. The following details shall

apply:

a. MNumber of terminations of each part to be tested - 2.

b. Depth of immersion - Terminals shall be immersed up to 0.062 inch (1.57 nm) of
the welded joint or up to 0.156 inch (3.96 mm) of the bodv. whichever epplies.

4.7.12 Terminal strength {see 3.16). A)] capacitors shall be tested in accordance with 4.7.12.1
and capacitors with solder-lug terminals which show visible bending during the pull test shall be
tested in accardance with 4.7.12.2; capacitors with axial-wire lead terminals shall be tested in
accordance with 4.7.12.3; and style CLR65 nonhermetically-sealed units shall be tested in accordance
with §.7.12.4. After the tests, the terminals, terminal weld or solder, and seals shall be examined
for loosening or permanent damage.
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§.7.12.7 Pull tesi. Capacitors shall be tested in accordance with method 211 of MIL-STD-202
The following details and exception shall apply:

a. Test-condition letter - A,

b. Applied force - 3 pounds tg ounces for capacitors with axjal wire-lead
terminals and 5 pounds fg ounces for capacitors with solder-lug terminals.

+
¢. Duration of applied force - 30 _g seconds.

4.7.12.2 Bend test. Capacitors shal) be tested in accordance with method 211 of MIL-STD-202.
The following detail and exception shall apply:

o

b. HNumber of bends - 4.

4.7.12.3 Mire-lead bend test. The terminal shall be inserted into the hole of the test block fixture
and the wingnut shall be tightened (see figure 1). There shall be a minimum of 0.188 inch {4.78 mm} but
not more than 0.313 inch (7.95 mm) of terminal length between the test block fixture and tne enu uf tihe
case {for terminals with welds more than 0.188 inch (4.78 mm) from the end of the case, the botton of the
weld shall be flush with tim test blngk fivira), with tha fivigpra Fipmle comwnnarind in a2 hapfrnntal
pqsition,_the case shall be forced over in such a manner that the terminal {from the end of the case nf
f1xture) is maintained in its axial position as closely as practicable while bending the terminal until the
EMU UT Lhe Case toucnes the top surtace ot the tixiure, When the case is returned to the starting position,
one complete bend of the test will have been completed. The secand bend shall be completed in the same
mannar as tha firct pxeopy that 1t shall Le in the reverse direction. Succeeding bends shall alternate in
direction similar to the first and second bends. A1l terminals shall be sybjected to four bends. The rate
of bend sahll be approximately 5 seconds per bend. " ’ .

INCHES MM
CAPACITOR UNDER 00T .03 .
TEST , “02 :
Ry 06 1.5
WELD T 5.00 127.0
AlL | 'l .
SEE DETAIL o \Th .- |
i CSK .06 .02 DP
} o) SEE NOTE 3
Q’EO — BRASS OR STEEL
: ; o
—?_ e 1o 3
) iz i
brssity 80 '_é tor

'y
| bl
L

—e .25 l—-—-—-——'- 5.00 APPROX

DETAILL
NOTES:
1. Dimensions are in inches. :

2. Metric equivalents are given for general information only and are based upon 1.00 inch = 25.4 mm.
3. The diameter of the hole shall be .001 inch less than the diameter of the lead wire (see 3.1).

FIGURE 1. Test block fixture for wire-iead bend test.
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4.7.12.4 Twist test {style CLRES, nonhermetically-sealed only). Capacitors shall be tested in
accordance with method 217 of MIL-STD-202. The following detail and exceptions shall apply:

a. Test-condition Tetter - D.
b. Application of torsion - Rotate through 180 degrees.

¢. Examination after test - Capacitors shall be externally examined for
1

leakage of electroiyte. Detection of leakage of electrolyte shal
determined by the use of Thymol biue, or other suitable chemical-
indicator solution.

4.7.13 Surge voltage (see 3,17). Capacitors shall be subjected to 1,000 cycles of the applicable
® dc surge voitage specified (see 3,1). The.ambient temperature during cycling shall be 85°C. Each
cycle shall, consist of & 30-second surge voltage application followed by a 5-1/2 minute discharge
period. VoTtage application shall be made through a resistance of 1,000 +100 ohms including the
source in series with the capacitor and the voltage source. Each surge voltage cycle shall be per-
- formed ip such a manner that the capacitor is discharged through the 1,000-ohm resistor at the end
of the 30-second application. The test shall be terminated on the discharge portion of the cycle.
During the test, an electrical measurement shall be made to detect intermittent contacts and open-
and short-circuiting. After the test, capacitors shall be visually examined for mechanical damage and
leakage of electrolyte.

[
ve

4.7.14 Moisture resistance (see 3.18). Capacitors shall be tested in accordance with method 106
af MIL-STD-202. The following details and exceptions shall apply:

a. Mounting - Except during examination and measurements, capacitors
shall be securely fastened by normal mounting means.

b. Polarization and leading voltages - 6 volts dc.
c. Step 7b - Vibration is not required during step 7b.

d, Final measurements - After the final cycle and within 2 to 6 hours
after removal of the capacitors from the humidity chamber, the
dc leakage, capacitance, and dissipation factor shall be measured
as specified in 4.7.3, 4.7.4, and 4.7.5, respectively, at the
inspection conditions specified in 4.3.1.

e. Examination after test - Capacitors shall be visually examined for
avidence of harmful corrosion, mechanical damage, obliteration
of marking, and leakage of electrolyte.

4.7.15 Dielectric withstanding voltage (insulated capacitors 0n1¥, see 3.1) géee 3.19). Capaci-
tors shall be tested in accordance with method 301 of MIL-5TD-202. The following details and excep-

tion shall apply:

a. Magnitude and nature of test voltage - 2,000 Vdc,

b. Points of application of test voltage - Between the capacitor case and
a ¥-block in intimate contact with the sleeving.

¢. Examination after test - Sleeving shall be examined for evidence of
breakdown.

21
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4.7.16 Insuiation resistance (insulated capacitors only, see 3.1) {see 3.20). Capacitors shall be
tested in accordance with method 317 of MIL-STD-202. The following details shall apply:

a. Test-condition letter -8 (500 Vdc +10%).

b. Points of measurement - Between the capacitor case and a V-block in
intimate contact with the sleeving.

c. Electrification time - 1 minute t?s seconds.

4.7.17 Low temperature (storage} (see 3.21). Capacitors shall be tested in accordance with
method 502 of MIL-5TD-810. The following details and exceptions shall appiy:

a. Storage temperature - -62° fgo C. C02 shall be used as a cooling agent. =

b. Exposure time ~ 72 hours followed by a T-hour exposure at +125° fgoc within
24 hours after low temperature storage. :

c. Measurements after exposure - Capacitors shall be returned to inspection
conditions specified in 4.3.1 and within 24 hours after exposure, dc
leakage, capacitance, and dissipation factor shall be measured as speci-

3 3 an E  wmermontiunds
fied in 4.?.3, 4.?.4, and 4.?.;), r\:)pl:l..twel_y.

d. Examination after test - Capacitors shall be externally examined for .
leakage of the electrolyte. Detection of leakage of elecrolyte shall
be determined by the use of Thymol blue, or other suitable chemical-
indicator solution.

4.7.18 Stability at low and high temperatures {see 3.22). The measurements specified in table V
shall be made in the order shown, The capacitors shall be brought to thermal stability. Thermal
stability will have been reached when no further change in capacitance is observed between two
successive measurements taken at 15-minute intervals.

o
4.7.18.1 Impedance. The capacitor shall be conditioned at -55° tg C for a period of not less
than 30 minutes or until stable measurements can be obtained. The impedance shall then be measured ,.\
directly or determined from measurements obtained on a bridge. Measurements shall be made at 120 +5 Hz. . ,."
Measurement accuracy shall be within +5 percent. -

4.7.19 Reverse vottage (when specified, see 3.1) (see 3.23). (Capacitors shall be subjected to a '
dc potential of 3 volts, appiied in the reverse polarity direction, for 125 410 hours. The ambient
temperature during the test shall be 85°C. Capacitors shall be maintained at 85°C and dc rated

voltage shall be applied in the forward polarity direction for an additional peried of 125 +10 hours.
Capacitors shall then be returned to room ambient temperature and the dc leakage, capacitance, and
dissipation factor shall be measured as specified in 4.7.3, 4.7.4, and 4.7.5, respectively.

4.7.20 Life at 85°C (see 3.74).
4.7.20,1 2,000-hour {qualification inspection) (see 3.24.1}. Capacitors shall be tested in accord-
ance with method 108 of MIL-5TD-202. The following details and exceptions shall apply:

a. Distance of temperature measurements from specimens, in inches -
Not applicable.

b, Method of mounting - Styles CLR14 and CLR17 capacitors shall be
mounted by normal mounting means. Ather style capacitors shall
be mounted by their terminals.

o
¢. Test temperature and tolerance 85° tgn C.

22
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d. Operating conditions - DC rated voltage (see 3.1} shail be applied
gradually {not to exceed 5 minutes either by a slow build-up of
the voltage or through a resistor which shall be shorted out within
5 minutes?. Voltage shall be applied continuously except for
measurement periods. The impedance of the voltage source, as
seen from the termipals of each capacitor, shall not exceed 10 ohms.
Storage batteries, or an electronic power supply, capable of supply-
ing at least 100 milliamperes when a capacitor is shorted out shail
be used. For nonpolarized capacitors, the voltage shall be reversed
every 125 +10 hours.

e. Test-condftfon letter - F (2,000 *72 hours).

f. Measurements during exposure (at 85°C) - DC leakage shall be
measured as specified in 4.7.3, during the first hour of exposure

and then at 240 *8%, 1,000 *3%, and 2,000 *72 hours.

g. Measurements after exposure - Capacitors shall be returned to the
inspection conditions specified in 4.3.1, and dc leakage, capaci-
tance, and dissipation factor shall be measured as specified in
4,.7.3, 4.7.4, and 4.7.5, respectively.

k. Examination after test - Capacitors shall be visually examined for
damage, obliteration of marking, and leakage of electrolyte.

TABLE V. Temperatures and measurements for stability
! tests at low and high temperatures.

Step Temperature Measurement Test
paragraph
DC leakage 4.7.3
1 +25°C Capacitance 4.7.4
' Dissipation factor 4.7.5
0° Impedance 4.7.18.1
2 -55° L. C Capacitance 4.7.4
. _’3 3
DC leakage 4.7.3
3 +25°C Capacitance 4.7.4
Dissipation factor 4.17.5

o DC leakage 4.7.3

4 +85° % 80 C Capacitance 4.7.4
- Dissipation factor 4.7.5

qe DC leakage }/ 4.7.3

5 +125° "o C _ Capacitance 4.17.4
- Dissipation factor 4. 7.5

DC leakage 4.7.3
8 +35°C Capacitance 4.7.4
Dissipation factor 4.7.5

1/ During this measurement, derated voltage {see 3.1) shall be applied.

23
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4.7.20.2 10,000-hour (group B inspection) (see 3.24.2). Except as specified in the following,
capacitors shall be tasted as specified in 4.7.70.7:
a. Test duration - 10,000 tgﬁ hours.
b. Measurements during exposure - DC Teakage shall be measured during the
first hour of exposure and then at 240 ng. 1,000 fga.

+96

-0

hours have elapsed. At the completion of 6,000 hours, capacitors
shall be returned to the inspection conditions specified in 4.3.1,
and dc leakage, capacitance, and dissipation factor shall be measured
as specified in 4.7.3, 4.7.4, and 4.7.5, respectively.

2,000 tsz. and every 2,000 tg? hours thereafter until 10,000

c. Measurements after exposure - In addition to the measurements specified
in 4.7.20.1g, the dielectric withstanding voltage and insulation
resistance shall be measured on insulated capacitors as specified
in 4.7.15 and 4.7.16, respectively.

4.7.20.3 Extended Jife (see 3.24.2).

4.7.20.3.1 Following 2,000-hour gualification inspection. Sample units which have been subjected
to 2,000 hours of life test as specified in 4.7.20.1, shall remain on test for an additional 8,000 tgﬁ
hours. OC leakage shall be measured during exposure after every 2,000 tgz hours until 10,000 tgﬁ
hours have elapsed. After completion of the 10,000-hour life test time, the dielectric withstanding
voltage and insulation resistance shall be measured on insulated capacitors as specified in 4.7.15
and 4.7.16, respectively. '

4.7.21 AC ripple life at 85°C
Capacitors shall be tested in accordance with method 108 of MIL-STD-202.
exceptions shall apply:

CLR79 onl see 3.25).
The following details and

a. Distance of temperature measurements from specimens, in inches - Not applicable.

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

c. Test temperature - 85° tg °C.

d. Operating conditions - DC rated voltage {see 3.1} shall be applied gradually
{not to exceed 5 minutes either by a slow build-up of the voltage or through
a resistor which shall be shorted out within 5 minutes). The rated ripple
current at 40 +2 kHz (see 3.1) shall also be applied. The impedance of the
voltage source, as seen from the terminals of each capacitor, shall not exceed
10 ohms. Storage batteries, or an electronic power supply, capable of supplying
at least 100 milliamperes when a capacitor is shorted out shall be used.

e. Test-condition letter - F (2,000 tgz hours).

f. Measurements before and after exposure - DU leakage, capacitance, and dissipation
factor shall be measured as specified in 4.7.3, 4.7.4, and 4.7.5,respectively.

Examination after test - Capacitors shall be visually examined for damage,
obliteration of marking, and leakage of electrolyte.
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4.7.22 Vacuum life (heymetically-sealed capacitors only, except CLRID, CLR14, CLRi7, and CLR79
see 3.1) [see 3.26). Insulating sleeving shall be removed and capacitors shall be conditioned at
85°C for a period of 50 hours maximum. Capacitors shall then be returned to the inspection conditions
specified in 4.3.1 and each capacitor shall be welighed individually. Atmospheric pressure shall be

reduced to 1x10'6 mm (+10 percent) and capacitors shall be tested as specified in 4.7.20.1a to
LADQ
4.7.20.1d inclusive. Test duration shall be 500 La” hours. Capacitors shall then be returned to the

inspection conditions specified in 4.3.1 and dc leakage, capacitance, and dissipation factor shall be
measured as specified in 4.7.3, 4.7.4, and 4.7.5, respectively. Following these measurements, each
capacitor shall be weighed individually. Weight measurement accuracy shall be +0.05 milligram.

a
a. Test temperature and tolerance - 125° tgo C.
b. Operating conditions - Derated voltage {see 3.1} shall be applied.

c. Measurements after expesure - in addition to the measurements spec{fied

in A 7 20 1a +ha dialactris withctandinn valtana and inculatinm
Wl FeiaCweiJy LOT UITIEGLT P nlunauuuulug U LONE G PRSI

resistance shall be measured on insulated capacitors as specified in
4.7.15 and 4.7.16, respectively.

4.7.23.1 10,000-hour {group B inspection) {see 3.27.1). Except as specified in the following,
capacitors sha e tested as specified in 4.7.23:

b 1 T4Ts] +96 e
L Lo

- b s non
H o= pd g hours.

b. Measurements during- exposure - DC leakage shall be measured during the

first hour of groosure and then at 240 745, 1,000 7%, 2,000 *72, an

every 2 000 0 hours thereafter until 10,000 ‘95 hours have elapsed.

C. HMeasuvements after exposure - In addition to the measurements specifisd
in 4.7.23c, the dc leakage, capacitance, and dissipation factor,
dielectric withstanding voltage and insulation resistance shall he
measured as specified in 4.7.3, 4.7.4, 4.7.5, 4.7.15, and 4.7.16,

respectively.

a. Method of mounting - By normal mounting means.

b. Test-condition letter - E {150,000 ff)

i
perluu and with the Lapm..ll.ur; still at reduced pressure, the spech
voltage (see 3.1) shall be applied for 1 minute +5 seconds.

d. Test after subjection to reduced pressure - Capacitors shall be v1sua]1y
examined for harmful deformation of the case, mechanical damage,
obliteration of marking, leakage of electro1yte. and indications of
flashover and breakdown.

e. Exposure time prior to .measurements - 5 minutes (minimum).

4.7.25 Funqus (see 3.29). Capacitors shall be tested in accordance with method 508 of MIL-5TD-810.

Pretest and post-test measurements are not required.
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4.7.26 Resistance to solvents (see 3.30). Capacitors shall be tested in accordance with method
215 of MIL-STD-202. @ 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 applicable
inspection tables.

¢. Permissible extent of damage - As specified in 3.30.

4.7.27 Resistance to soldering heat (see 3.31). Capacitors shall be tested in accordance with
method 210 of MIL-STD-202. The following details and exceptions shall apply:

a. Depth of ismersion - Within 0.250-inch of the seal or case.
b. Test-condition letter - B (260° +5°C; 10 +1 seconds).

c. Cooling time prior to .final measurements - 10 *1 minutes.

d. Measurements after test - DC leakage, capacitance, and dissipation
factor shall be measured as specified in 4.7.3, 4.7.4, and 4.7.5,
respectively.

5. PACKAGING

(The packaging requirements specified herein apply only for direct Government procurements.
Packaging requirements of referenced documents listed in Section 2 do not apply unless specifically
stated in the contract or order. Packaging requirements for products procured by contractors shall
be specified in the individual order.)

5.1 In addition to the marking requirements specified in MIL-C-39028, capacitors shall be packaged
in accordance with MIL-C-39028. ?See 6.1.1.)

6. MNOTES

6.1 Intended use. These capacitors are primarily intended for use in filter, by-pass, and energy
storage applications requiring large capacitance values but where close tolerances are not an impor-
tant factor and where the ac component of voltage is small compared to the dc rated voltage.

6.1.1 Application of packaging.

6.1.1.1 Shipments to Gavernment activities. The packaging requirements of this specification are
primarily intengeg for the preparation of capacitors for shipment to Government activities.

6.1.1.2 Shipments of ER capacitors to Government contractors and manufacturers' distributors.
Federal Standard No. 356, Commercial Packaging of Supplies and Equipment, should be specified for the
packaging of ER capacitors shipped to Government contracters and subcontractors and to category A and

8 distributors as defined in MIL-STD-790. The marking of the unit containers should not be required
provided the intermediate containers are marked. )

6.2 Ordering data. Procurement documents should specify the following:
a; Title, number, and date of this specification.

b. Title, number, and date of the applicable specification sheet, and the
complete part number (see 3.1). :

c. If remarking of parts is required to indicate FR level {see 3.32.3).

d. Required levels of preservation and packaging and packing, and special
marking (see section 5},
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6.3 gua]if1cat10n.g/ With respect to products requiring gqualification, awards will be made only
for products which are at the time set for opening of bids, qualified for inclusion in the applicable
qualified products list, whether or not such products have actually been so listed by that date. The
attention of the suppliers is called to this requirement, and manufacturers are urged to arrange to
have the products that they propose to offer to the Federal.Government tested for qualification in
order that they may be eligible to be awarded contracts or orders for the products covered by this
specification. The activity responsible for the qualified products 1ist is the Naval Electronics
Systems Command, Department of the Navy, Washington, D.C. 20360. Information pertainfng to quatifi-
cation of products may be obtained from either the Naval Electronic Systems Command or the Defense
Electronics Supply Center (DESC), Dayton, Ohio 45444, agent for the administration of the Qualified

Products List.
6.4 Application information.

6.4.1 Life degradation. The degradation Tlimits change with duration of 1ife test. The FR levels
are based on catastrophic failures and parameter drifts beyond the degradation 1imits,

6.4.2 Ripple voltage. The peak of the applied ac ripple voltage plus the applied dc voltage must
not exceed the d¢ voltage rating of the capacitor either forward or reverse.

6.4.3 Paralleling capacitors. If capacitors are to be paralleled, the capacitance values should
be equal ang the ripple current through each should be within 20 percent of each other.

§.4.4 Application information for styles CLR10, CLR14, and CLR17.

6.4.4.1 Thermal shock. When these styles, in application, are not subjected to more than five
cycles (see 4.7.9), they may be operated up to 175°C when properly voltage derated (see figure 2).

6.4.4.2 Ripple current. The maximum allowabie rms ripple current iin milliamperes} is shown in
table ¥1. The values are for 120-Hz operation over rated temperature (-55°% to +125°C).

i00
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(=}
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[w]

(S ]
o

Ny
/1 1 11T ]

PERCENT RATED VOLTAGE
-~
o

S Y i
/

40
10 125 140 (60 {75 190"

TEMPERATURE IN DEGREES CELSIUS

FIGURE 2. Voltage derating with temperature (1256° to i75°C
styles 0, CLR14, and CLR17 only).

2/ SD-6, "Provisions Governing Qualification," is issued for the information of applicants requesting

qualification of products. Copies of this publication may be obtained from the Commanding Officer,
Naval Publications and Forme Center, 5801 Tabor Avenue, Philadeiphia, Pennsylvania 19120.
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TABLE VI. Maximum ripple current.

Style Rated voltage Capacitance Ripple | Style Rated voltage Capacitance Ripple
(85°C) value current || (85°C) value current
Volts, de ulr ma Volts, dec uF mA
8 70.0 137 450 5.0
8 140.0 213 - 450 10.0 308
10 50.0 137 CLR14| 540 4.0 250
10 100.0 213 540 8.0 308
20 28.0 137 630 3.5 250
! 20 56.0 213 . 630 7.0 308
] 30 20.0 137 : 30 370.0 550
: 30 40.0 213 . 30 650.0 . 694
CLR10! 80 12.0 137 ' 30 1300. 0 694
! 80 25.0 213 ‘ 60" :200. 0 550
i 20 8.0 137 i 60 350.0 694
90 16.0 213 i 60 700.0 694 i
180 4.0 117 ; 90 120.0 550
180 8.0 186 ' . 90 220.0 694
270 2.5 112 I 90 450.0 694 .
270 5.0 179 ’ 180 42.0 363 b
360 2.0 108 ; 180 . 60.0 363
360 4.0 175 | 180 110.0 631
20 100.0 333 i CLR17 180 230.0 631
20 200.0 375 ! 270 28.0 339
30 75.0 333 : 270 40.0 339
30 150.0 375 : 270 75.0 608
60 40.0 333 i 270 150.0 608
60 80.0 375 ' 360 22,0 323
CLR14 90 25.0 333 : 360 30.0 323
90 50.0 375 i 450 17.0 315
180 12.0 282 ! 450 25.0 315
180 25.0 341 540 14.0 309
270 8.0 266 540 20.0 300
270 16.0 320 630 12.0 306 .
360 6.0 258 ' 630 18.0 306 .
360 12.0 314 I .
T For Irequencies other than 120 Hz, the 120 Hz-ripple value should be multiplied by the correction factor

as shown in figure 3. :
[1e)

120 Hz RIPPLE
CURRENT IS MULTIPLIED
|1
1

FacToR BY WHICH

100 1,000 10,000 100,000
FREQUENCY (HERTZ)

NOTE: A polarizing voltage must be applied to the capaciter which
on negative alternations of the ripple voltage will preclude polarity
reversal and on positive alternations will not couse the copaciter
roted voltage to be exceeded.

FIGURE 3. Ripple current correction factors {styles CLR10, CLR14, and CLR17 only).
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6.5 Selection and use information. Equipment designers should refer to MIL-STD-198, “Capacitors,
Selection and Use of," for a selection of standard capacitor types and values for new aquipment
design. Additional application and use information concerning these capacitors are also provided in

MIL-5TD-198.

6.6 Substitutability data., For a cross reference of the substitutability relationship of super-
seded styles, see the applicable specification sheet (see 3.1).

6.7 Hermetic seal. For the purpose of this specification, a hermetically-sealed capacitor s
cne in which the capacitive element is contained within a sealed metal enclosure [see 3.5.1), where
sealing is accomplished by material fusion, welding, brazing, or soldering to glass.

6.8 CLhanges from previous issue, Asterisks are not used in this revision to identify ‘changes with
respect to the previous issue, due to the extensiveness of the changes.

jans: ’ Preparing activity:
cuiﬁﬁﬁjf%i' Navy - EC
Navy - EC : .
Afr Force - 11 . Aggzﬁ._ s
NASA - NA

Re:m 34::;” thes: . ' {Project 5910-1244)
Navy - SH
Rir Force - 17, 85, 9%
DLA - ES

User activities:

Navy - AS, MC, 0S5
Alr Force - 19
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APPERDIX
PROCEDURE FOR QUALTFICATION INSPECTICN

10. SCOPE

13.1 This appendix detaiis the procedure for submission of sampies, with related data, for quaii-
fication inspection of capacitors covered by this specification.

20, SUBMISSION
20.1 Sample. For qualification to FR Tevel L or M {see 3.1) as per table I.

20.7.7 Singie-iype submission, A sampie consisting of the foliowing quantities shall be submitted
for each style, dc rated voltage, capacitance tolerance, and electrolyte for which qualification is
sought:

For styles CLR71 and 73 (nonhermetic seal) = - = = = = - - - 192 sample units each.
For styles CLR25, 27, 35, 37, 65, and 69 {hermetic seal)- - - 198 sample units each.
For styles CLR10, 14, .and 17 {hermetic seal)- - =« - - - - - - 125 sample units each.
For style CLR78 (hermetic sea]) --------------- 235 sample units each,

20.1.2 Hermetic or nonhermetic voltage-groug submission (see 3.1). A sample consisting of the
quant1t1es 1isted in 20. 1 sha l be equally divided between t e h1ghest capacitance value for the Tow-
est dc rated voltage and the highest caﬁacnaﬁce valiug Tor the ulgur::l. dc rated voltage, within @ single

voltage group for which qualification is sought, shall be submitted.3/ The capacitance tolerance and
electrolyte of the submitted sample units shall be the same. A separate submissicn shall be made for
each voltage group in each style for which gualification is socught. Examples of voltage-group capaci-
tor submissions are listed in table VII.

20.2 Test data. when examinations and tests are to be performed at a Government laboratory, prior

o ahumd & - samidte ehall ha cihinmntéad +4 tha atiAane and +nete dndisatad ae nandne
i auumloalun, ais Jumyuc units Snall be sunjecied TE tng examinalions ang tesis ngicated a5 nondes-

tructive in table I. Each submission shall be accompanied by the test data obtained from these exami-
nations and tests. The performance of the destructive examinations and tests by the manufacturer on

a duplicate set of sample units is encouraged, although not required. All test data shall be submitted
in dupticate.

20.3 Certification of material. When submitting samples for qua
eubmit camtitiratinm -\nj“;‘qf-z*n +I\.=+ the matariale n&ed ‘i.p Wi ie

SULRi L TETLI induiig LG Liie Lo fe g

the applicable specification requ1rements

1 n
ammanonte awa 4 noac
LR UTEVTIC i ke D= 1 R B

ification, the manufacturer shall
areavd lnr- h

with

20.4 Description of items. The manufacturer shall submit a detailed description of the capacitors
being submitted for inspection, inciuding, as applicable, information on the type of electrolyte, the
case and lead materials, the s]ee!ing material, type of welds or solder buttons, and the case finish.

[ 74}
(=]

EYTENT OF QUAI IFICATTINN
EATEITS Wr MwIial ANy At

1
LERRS LS4 ]

30.1 Single-type submission.

3/ For style CLR65, voltage group II, Tow capacitance series, the highest capacitance value in the
group shall be submitted.

&
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TABLE VII. Examples of hermetic or nonhermetic voltage-group
submission for *L" FR level.
Styl Seal Part number of capacitors Number of Rated
ye type to be submitted sample units voltage
’ Volts, dc¢
M39006/18-1001 63 !
: -1011 63 90
CLR10 Hermetic -1013 63 180
-1017 63 360
M39006/19-1001 63 20
-1007 63 90
. -1009 63 180
CLR14 Hermetic -1013 63 350
~1015 63 450
-1019 63 630
M39006/20-1004 63 30
-1016 63 a0
- -1024 63 180
CLR17 Hermetic -1036 63 360
-1040 63 450
-1048 63 630
M39006/01-3004 99 . 15
CLR25 Hermetic- -3025 99 100
-3029 198 150
M39006/02-1203 99 15
CLR27 Hermetic -1223 99 100
-1227 198 150
M39006/03-1303 99 15
-1316 99 50
. -1320 99 75
CLR35 Hermetic -1332 99 200
-1336 99 250
-1348 99 450
M39006/04-1203 99 15
-1215 99 50
- -1219 99 75
CLR37 Hermetic _1232 99 200
-1236 99 250
~1244 99 3758
CLR&S M39006/09-8020 99 6
N ~8074 99 15
(high- -8088 99 25
capaci- Hermetic 8168 99 75
tance ' i
series)1/ -8188 99 100
=~ -9028 99 125
CLR65 M39006/09-8015 99 6
(low- -8069 99 15
capaci- Hermetic -8183 99 100
tance -B203 09 125
series) -
CLR69 Hermetic M39006/21-0008 99 6
-0032 99 15
-0056 99 50
(080 99 100
-~0088 99 125
Non- M39006/ 16-1004 96 15
CLR71 : ~1029 96 100
hermetic -1034 192 150
Non- M35006/17-1004 96 15
CLR73 N -1029 95 100
hermetic -1034 192 150

tion of the low-capacitance series of the same voltage group.

k1|

1/ Qualification of the high-capacitance series may be the basis for qualifica-
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30.7.1 Capacitors. Qualification of capacitance values will be restricted to values equal to and

less than the capacitance value in the style, voltage, and electrolyte submitted. Capacitance-toler-

ance qualification will be restricted to the capacitance tolerances egqual to and wider than the toler-
ance submitted.

30.2 Voltage-group submission. Qualifica
e

tion of the types submitied will be the basis for quaii-
fication of all Tntermediate voltages of the voltage group submitted, provided that the style and the
electrolyte are the same. Capacitance-range qualification for each voltage submitted will be restrict-
ed to the capacitance values equal to and less than the capacitance value submitted. For intermediate
and lower voltages in the same voltage group, capacitance-range qualification will be restricted to
capacitance values equal to and less than the higher capacitance value submitted. -Capacitance-toler-

ance qualification will be restricted to the capacitance tolerances equal to and wider than the toler-
anm~a eithmittod .
HIT IV L eEu

40. QUALIFICATION APPROVAL FOR LOWER FR LEVELS

40.1 Extension of qualification to lower FR levels shall be in accordance with 4.4.4 of this
specification.

U5 GOVERNMENT PRINTING QFFICE: 1978 — 603.022/8367
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides thic form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide '
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge {DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
W o0 rigid, restrictive, loose, ambiguous, or wes incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
scknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply suthorization
to waive any portion of the referenced document(s} or to amend contractual requirements,

"
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STANDARDIZATION DOC'JMENT IMPROVEMENT PROPOSAL
(See Instructions — Rflzvers'e Side)
1. DOCUMENT N JMBER © ]2 DOCUMENT TITLE

3a. NAME OF SUBMITTING CGRGANIZATION ’ 4. TYPE OF ORGANIZATION (Mark one)

D VENDOR
D USER

D MANUFACTURER

b, ADDRESS (Streat, City, State, ZIP Code}

..
——

D OTHER (Specify):

5. PROBLEM AREAS
a, Peragraph Numbaer and Wording:

P

b. Recommended Wording:

¢. Resson/Rationals for ARscommendation:

&, REMARKS

7a. NAME OF SUBMITTER ?Lat. First, MI) - Optional b. WORK TELEPHONE NUMBER (Include Area
Cods) ~ Optionasl

c. MAI.LING ADPRESS (Street, City, State, ZIP Code) — Optional 8. DATE OF SUBMISSION (YYMMDD)

M— m _*m





