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(DC. ALUMINUM, DRY ELECTROLYTE, POLARIZED),

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

1. SCOPE

1.1 Scope. This specification covers the general requirements for polarized, dry-electrolyte,
"‘"minum, direct current (dC), fixed napanitcwc for use in filter and humne circuits where large
excesses of capacitance over the nominal capacitance can be tolerated

1.2 Classification.

1.2.1 Type designation. The type designation shall be in the following form, and as specified

(see 3.1):
CE10 C 050 F
Style Characteristic Capacitance Voltage
(1.2.1.1) (1.2.1.2) (1.2.1.3) (1.2.1.4)
1.2.1.1 Style. The style is ldentuled by the two-letter symbol "CE" followed by a two-digit
number. The letters identify polarized, dry-electrolyte, alumimum, dc, fixed capacitors. The
wmber identifies the shape and dimension of the capacitor.
1.2.1.2 Characteristic. The characteristic is identified by a single letter in accordance with
table 1.
TABLE 1. Characteristic.
Symbol Operating temperature range
C-----=-=---- -40° to +85°C
1.2.1.3 Capacitance. The nominal capacitance value expressed in microfarads (uf) is identified
by a three-digit number. When the nominal capacitance is 10 uf or greater, the first two digits
represent significant figures and the last digit specifies the number of zeros to follow (example:

10 uf = 100; 150 uf = 151; 1500 uf =

a mivad numhov e. g
g, a mixed numbe .

When the nominal ca.pacuance value is less than 10 uf
4.17: or a fractional number e .g. 0.1 0or 0, ﬁﬂ\ the

F18 2483 8.53 4

letter 'R’ shall be used to indicate the decimal point and shall be placed where appropriate m the
three digit number. When the letter "R" is used, the succeeding digit or digits become significant
(example: 2 uf = 2RO; 4.7 uf = 4R7; 0.1 uf = OR1; 0.56 uf = R56).
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1.2.1.4 Voitages. The dc rated voltage, dc surge voltage, and capacitance tolerance are
entified by a single letter in accordance with table II.

DC bC DT DC

symbol rated surge Capacitance Symbol rated surge Capacitance

voltage voltage tolerance voltage voltage tolerance

volts volts percent voits volis percent
Je .- 5 7 -10, +75 K--- 200 250 -10, +50
) - - - 10 15 -10, +75 M--- 250 300 -10, +50
.- - 15 20 -10, +75 N--- 300 350 -10, +50
Y- - 25 40 -10, +75 P--- 350 400 -10, +50
P - 50 5 -10, +75 Q--- 400 450 -10, +50
[--- 100 150 -10, +75 R--- 450 500 -10, +50

--- 150 200 -10, +75

1.2.2 Family. Capacitors covered by this specification are classified by families according to
‘ir means of mounting, as specified in table III (see 3.1).

TABLE III. Families.

‘amily Means of mounting  Styles
1 Axial wire-lead capacitors mounted by a tangential bracket CE10, CE11,
or wrap-around bands. CE12, and
CE13
2 Universal -mounting capacitors mounted by a mounting ring. CE31, CE32,
CE33, CE34,
CE35, and
CE38
3 Stud-mounting capacitors mounted by a nut screwed on the CE41, CE42,
threaded portion at the terminal end of the capacitor. CE44, and
CE45
4 Plug-in capacitors mounted by plugging the terminals into a CE51, CES52,
standard, medium octal socket with a 0.687 +0. 007-inch- CES53, CE56,
diameter pin circle and secured by suitable ciamps. CE57, and
CES8
5 Bathtub capacitors mounted by mounting lugs. CE63, and
CEb4
6 Tapped-terminal capacitors (screw insert for bus-bar CE'70 and
connection), mounted by a wraparound, footed-type CET1
bracket.
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MIL-C-62D

SPECIFICATIONS
MILITARY

MIL-C-39028 - Capacitors, Packaging of, General Specification for.
MIL-C-45662 - Calibration System Requirements.

(See supplement 1 for list of applicable specification sheets. )
STANDARDS

FEDERAL

Fed. Test Method Std. No. 151 - Metals; Test Methods.

MILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-129 - Marking for Shipment and Storage.
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-456 - Electronic Parts, Date and Source Coding for.

(Copies of specifications, standards, drawings, and publications required by suppliers in con-
nection with specific procurement functions should be obtained from the procuring activity or as
directed by the contracting officer.)

2.2 Other publications. The following document forms a part of this specification to the extent
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or
request for proposal shall apply.

NATIONAL BUREAU OF STANDARDS
Handbook H28 - Screw-Thread Standards for Federal Services.

(Application for copies should be addressed to the Superintendent of Documents, Government
Printing Office, Washington, D.C. 20402.)

3. REQUIREMENTS
3.1 Specification sheets. The individual part requirements shall be as specified herein and in

accordance with the applicable specification sheet. In the event of any conflict between any re-
quirements of this specification and the specification sheet, the latter shall govern (see 6.1).

3.2 Qualification. Capacitors furnished under this specification shall be products which are
qualified for listing on the applicable qualified products list at the time set for the opening of the
bids (see 4.4 and 6. 2).

3.3 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 performance
requirements of this specification. Acceptance or approval of any constituent material shall not
be construed as a guaranty of the acceptance of the finished product.

3.3.1 Aluminum foil. Foil used in the construction of the anode shall have a minimum alumi-
num content of 99. 95 percent, determined by the difference between 100. 000 percent and the sum
of all other metallic elements present in the amounts of 0. 001 percent or more, each expressed
to the third decimal. If analysis of the aluminum foil is required, it shall be made in accordance
with Fed. Test Method Std. No. 151.

3
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amined as specified in 4.6.1.1

Design and construction. Capacitors shall be of the design, construction. and physical

3l a9 +\
>IUHD b})CLU.lCU bt 0.1).

.1 Case. Each capacitor shall be in a metallic case and shall be effectively sealed against
ry of contaminants, and leakage or evaporation of the electrolyte. The element shall be
d so that there will be no injurious movement in the case.

.1.1 Case insulation gwpen&pplicable). Case insulation shall not soften or creep at the
rerating temperature. The use of cardboard sleeves for insulating purposes shall not be
ted.

.2 Terminals. The terminals shall be permanently secured internally or externally, as
Lble All external joints shall be soldered or welded Axial wire or tab type terminals

PR e = PR

test {see 3.5 and 3.23.1).

.2 1 Solder lugs and solder-lug terminals. Solder lugs and solder - lug terminals may be

PN P PN bl Y b mmh PURPEIN

sllﬂ}.}b" pI vaucu uunenbxumu lllllltb are ult:l.. d.llu Slidil D€ Cualcua Wllll bULuer navuxg a llll
t of 40 to 70 percent. Solder lugs on styles CE31 through CE45 may be secured by spinning.

.3 Threaded parts. All threaded parts shall be in accordance with Handbook H28 (see 3.1).
eaded parts shall engage by at least three full threads.

Solderability (not applicable to plug-in capacitors and styles CE70 and CE71). When tested
cified in 4.6. 2. the dipped surface of the leads shall be at least 95-percent covered with a

manth Aldaw tinor Mha B_nmovrnant nf tha 1lanA curnfana chall ohnor An all
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3s or rough spots; these shall not be concentrated in one area. Bare base metal and areas
the solder dip failed to cover the original coating are indication of poor solderability, and
e cause for failure. In case of dispute, the percent of coverage with pinholes or rough spots

w Aatanminad he antiial nt Af thaca aranc Amnanad tn tha tAatal anan
© Qe rmineda Oy atiuaa meéasurement Ci tnése areas, as CoMmparea o in wola: area.

DC leakage. When measured as specified in 4.6.3. the dc leakage shall not exceed the
specified (see 3.1).

Capacitance. When measured as specified in 4.6.4, the capacitance value shall be within
erance specified (see table II).

Dissipation factor. When measured as specified in 4. 6.5, the dissipation factor shall not
| the value specified (see 3.1).

Terminal strength (not applicable to plug-in capacitorsj. When capacitors are tested as
ted in 4.6.6, there shall be no loosening of the terminals nor permanent damage to the ter-

,, terminal weld, or terminal solder. Threaded or tapped-stud terminals shall exhibit no
itible movement relative to the case. under the applied torque.

0 Shock, medium impact. When capacitors are tested as specified in 4. 6.7, there sghall be
'rmittent contacts of O 5 milliseconds (ms) or greater, nor shall there be any arcing, open-

rt -circuiting, or mechanical damage.

1 Vihratinn w

i ¥V AL @GLIUIL.

t contacts of 0.5 ms or .
e, or leakage of the electrolyte.

2 Salt spray (corrosion). When capacitors are tested as specified in 4. 6.9, there shall be
rosion or other defects that will affect 1ife or serviceability. There shall be no unwrapping
nechanical damage to insulating sleeves. Marking shall remain legible after the test.
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MIL-C-62D

3.13 Temperature cycling and immersion. When tested as specified in 4.6.10, capacitors shall
meet the following requirements:

Dielectric withstanding voltage (see

4.6.11.2) insulating sleeves only - - - - Shall withstand a potential of not less than
4, 000 volts dc.
DC leakage - - - - =~ = ~ = = = = =~ - - - = Shall not exceed 150 percent of the initial

requirement (see 3.6), when measured as
specified in 4.6. 3.

Capacitance - - - - == =~===- =« - - - - Change not more than 5 percent from the
initial value obtained when measured as
specified in 4.6.4.

Dissipation factor - - - ~ - = = = = = - - - As specified in 3. 8.

Visual examination - - « - - -« - - - -~ There shall be no harmful or extensive cor-
rosion and at least 90 percent of any ex-
posed metallic surface of the capacitor
shall be protected by the finish. There
shall be no more than 10 percent corrosion
of the terminal hardware or mounting sur-
face. There shall be no unwrapping of or
mechanical damage to insulating sleeves.
There shall be no leakage of the electrolyte
or deformation of the case, and marking
shall remain legible after the test.

3.14 Moisture resistance. When tested as specified in 4 6 11, capacitors shall meet the follow-
ing requirements:

Dielectric withstanding voltage (see

4.6.11. 2) insulating sleeves only - - - - Shall withstand a potential of not less than
4, 000 volts dc.
Insulation resistance:
(insulating sleeves)- ~ - - - - -~ - - - - Shall be not less than 100 megohms.
DC leakage - - - -~ ~ == - -~ - - -~ Shall not exceed 150 percent of the initial

requirement (see 3.6) when measured as
specified in 4.6.3.

Capacitance - = - = = ~ = - = = = - - - - Change not more than 5 percent from the
initial value obtained when measured as
specified in 4.6. 4.

Dissipation factor - ~ - - - - - - - - - As specified in 3. 8.

' Visual examination - - - - = - -~ - - - - There shall be no harmful or extensive cor-
rosion and at least 90 percent of any ex-
posed metallic surface of the capacitor shall
be protected by the finish. There shall be
no more than 10 percent corrosion of the
terminal hardware or mounting surface.
There shall be no leakage of the electrolyte
or deformation of the case. and marking
shall remain legible after the test. Insu-
lating sleeves shall not exhibit evidence of
burning, charring, or arcing.

3.15 Impedance. When determined as specified in 4.6.12. the impedance shall not exceed the
value specified (see 3.1).
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6 Stability at low and high temperatures.
he following requirements:

When tested as specified in 4.6.13, capacitors shall

Step 1

DC leakage - - - - - = - - - - - - - - As specified in 3. 6.

Capacitance - -----= ==+ - -« As specified in 3. 7.

Dissipation factor - - - - - - - - - As specified in 3. 8.

Step 2
Impedance - - ------------ As specified in 3. 15.
Step 3

DC leakage - - - - - = = - - - - - - - As specified in 3. 6.

Capacitance - ------- - - - ~- Change not more than 5 percent from the
initial 25° C value (step 1),

Dissipation factor - - - - - - - - - - As specified in 3. 8.

Step 4

DC leakage - - - - - - - - - - - - - - Shaii noi exceed 10 times the initiai 25°C
value (step 1) or shall meet the initial 25° C
requirement, whichever is greater.

Capacitance - --------- - -~ Shall not 1ncrease more than 20 percent from
the initial 25° C value (step 1).

Dissipation factor - - - - - - - - - - Asg specified in 3.8,

Step 5

DC leakage - - - - - = - - - - -« -~ As specified in 3.6.

Capacitance - - ----------- Change not more than 5 percent from the
initial 25° C value (step 1).

Dissipation factor - - « = - - - « - - As specified in 3.8.

7 Surge voltage. When capacitors are tested as specified in 4.6. 14, there shall be no break-
r other permanent injury. 1efrﬁ‘u“i'~ and seals shall remain intact. There shall be no evi-
of leakage of the electrolyte when the capaii,o: is held with its terminals downward during

st. The capacitors shall meet the following requirements:

DCleakage - - - --------+-- - As specified in 3. 6.

Capacitance - - - - == - - -~ - - - Change not more than 6 percent from the
initial value obtained when measured as
specified in 4. 6.4, unless otherwise
specified (see 3. 1;

Dissipation factor - - - - - - - - - - As specified in 3. 8.

Visual examination - - - - - - - - - There shall be no mechanical damage,
lea.kage of the electrolyte, or deformation
of the case.

8 Vent (applicable only to styles CE70 and CET1). When capacitors are tested as specified
.15, the vent shall operate and there shall be no explosive expelling of the contents. Dis-
n shall occur only at the vent; the case or end seal shall not otherwise rupture (see 3.1 and
h
6
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3.19 Life. When tested as specified in 4. 6.16, capacitors shall meet the following requirements:

DCleakage - - - -~ =~ == c === =~ -~ As specified in 3.6.
Capacitance - ---+-=- ===« - .- Shall be within the following percentages of

the initial value obtained when measured

as specified in 4.6. 4.
n

(a} -20 percent, +15 percent for capac-
itors with dc rated voltage of 100 volts
or less.
(b) +15 percent for capacitors with dc
rated voltage above 100 volis.
Dissipation factor - - - - - - - - - - - - Shall not exceed 150 percent of the initial
measured value or shall meet the initial
requirement, whichever is greater (see
3.8).
Visual examination- - - - - - = - - - - - There shall be no mechanical damage, leakag
. of the electrolyte, or deformation n of the
case
Internal examination - - - - = - - - - - - As specified in 3.3. 2.

3.20 Barometric pressure. When capacitors are tested as specified in 4.6.17, there shall be
no flashover, breakdown, deformation of the case, or leakage of the electrolyte.

3.21 Shelf life. When tested as specified in 4. 6. 18, capacitors shall meet the following re-
quirements:
Build factor - - - - - - =« - - - - - - - Shall not exceed 4. 0 when determined as
specified in 4.6.18. 1.
Shelf factor - - = - « - - = - - = - - - - - Shall not exceed 3.0 when determined as
specified in 4.6.18. 1.
DC leakage - - - -~ - - - ~-- - -~ -~ - - Shall not exceed 150 percent of the initial

aemmecdnencn memd fonn 2 wrhnn mmanniimad aa
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specified in 4.6.3.

Capacitance - - - - - - - - v - o - - Change not more than 6 percent from the
initial value obtained when measured as
specified in 4.6. 4.
Dissipation factor - - - --------- Shall not exceed 175 percent of the initial
requirement (see 3. 8)
Visual examination - ------ - - -~ There shall be no leakage of the electrolyte
or deformation of the case.
Internal examination - - = - = - = - - - - As specified in 3.3.2
3.22 Marking apacitors shall be marked with the type designation, manufacturer's name or
code symbol, capacitance in ui, dc rated voltage, positive terminals (see 3.22.1) and date of man-
ufacture, The date and source coding shall be in accordance with MIL-STD-456.

3.22.1 Polar x Polarity shall be indicated by a plus (+) symbol near the positive terminal
except for styles CE10, CE11, CE12 and CE13 which shall have the polarity indicated by a series
nf nlne (L) eumhale nnmnlnfnhy anrrnundinoc the narimeter of nogitive end of the tubular case.
of plus {+) symbols completely surrounding the perimeter of positive end of the tubular case

Workmans Capacitors shall be processed in such a manner as to be uniform in quality

from pits, corrosion, cracks, rough edges, and other defects that will affect life,

3.23.1 Soldering. Flux for soldering shall be rosin, rosin a.nd alcohol, or rosin and turpentine.
No acid or acid salts shall be used in preparation for or during soldering. All excess flux and
solder shall be removed. Electrical connections shall be mechanically secured before soldering,
where possible, and electrically continuous after soldering
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MIL-C-62D

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order,
the supplier is responsible for the performance of all inspection requirements as specified herein.

Except as otherwise specified, the suppher may utilize ms own fac:htxes or any commercxal labo-
ratory acceptable to the Government. The Government reserves the right to perform an) 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 Test equipment and inspection facilities. The supplier shall establish and maintain a

calibration system in accordance with MIL-C-45662.

4.2 Classification of inspection. The examination and testing of capacitors shall be classified
as follows:

{gee 4 d\
(b) Quahty conforma.nc ins tion (see 4.5):
1. Inspection of product for delivery (see 4.5.1).
2. Inspection of preparation for delivery (see 4.5.3).

L
£
i
E
5
,,

4.3 Inspection conditions and methods.

4.3.1 Conditions. Uniess otherwise specified herein. ail inspection shali be made at or re-
ferred to 25° z3° C, and at room ambient relative humidity and pressure. Unless otherwise speci-
fied, when tests are made at other than 25° C, the tolerance shall be +3°. At temperatures higher
than 35° C, adequate circulation of air shall be provided to maintain the required temperature within

the specified toierance.
4.3.2 Methods.

A O 0 9 A~ = oo Ai ______________ an) cmsagiimarante ahall

4.9.4.1 AU méa.§" e rmumg-(.urreut \d.(,) measurements shall be dt: at tie ire-
quency specified. The magnitude of the ac voltage shall be limited to 1.0 volt roo

ad bhn fen

ma.
agnitude ot mean square
(rms) The dc pOlB.!‘lZlng‘ voltage, if applied, shall be greater than the peak ac voltage the sum of
the peak ac and polarizing voltage shall not exceed the dc rated voltage (see 3.1).

4.3.2.2 Reference measurements. When requirements are based on comparative measurements
made before and after conditioning, th reference easurement shall be considered the last mea-
surement made at 25° C prior to the conditioning. The reference measurements shall have been
made within 30 days prior to the ‘&g— nning of conditioning.

4.4 Qualification inspection. Qualification inspection shall be performed at a laboratory ac-
ceptable to the Government (see 6. 2).

4.4.1 Sample. The number of sample units comprising a sample of capacitors to be submitted
for quahfncatlon inspection shall be as specified in the appendxx to this specification. The sample
shall be taken from a production run and shall be produced with equipment and procedures normally

useu in pruuuuluu

4.4.2 Test routine. Sample units shall be subjected to the qualification inspection specified in
table IV, in the order shown. Two sample units shall be subjected to the visual and mechanical
examination (internal). The remaining sample units shall be subjected to the subsequent tnspection
of group I. The sample units shall then be divided as specified in table IV for groups II to VI,
clusive. The sample units shall then be subjected to the inspection for their particular group.

4.4.3 Defectives. Defectives
to grant qualification approval.

(e <]
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MIL-C-62D
TABLE IV. Qualification inspection.
Number of o) per of
Examination or test Requirement Method sample units defectives
paragraph paragraph to be allowed 1/
inspected =
Group !
Visual and mechanical examination
(internal) - - - - -~ - -------~ --- 4.6.1 and ] ]
46,11
Material, design, construction, & 2 5 0
and workmanship - - - - - - - - - 3.1,3.3t03.4.3 ‘ l
incl, 3. 23, and
3.23.1 J J
Solderability {nct applicable to
plug-in capacitors and styles
CE170 and CE71) ---------- 3.5 4.6.2 5 0
Visual and mechanicai examination N N p
(external) 2/ - - - = - - -~ --- - —-- 4.6.1
Physical dimensions, marking, _3_/
and workmanship - - -~ - - - - - - 3.1,3.4t03.4.3
incl, and 3.22 to 4/
3.23.1 incl & 43 = > 1
DCleakage 2/ - - - -------~-~- 3.6 4.6.3 ¥y
Capacitance &/ - - - = - - - = - - =~ 3.7 4.6.4
Dissipation factor 2/ e 2.8 4.6.5
Terminal strength (not applicable to
plug-in capacxtors) 2/ oo 3.9 4.6.6 ) )
Group II N <
Shock medium impact - - - - - - - 3.10 4.6.7
Vibration - - - - -« - =+~ -~ -~ - 3.11 4.6.8 to
4.6.8.2 incl > > 1
Salt spray (corrosion) - - - - - - - - 3.12 4.6.9 6
Temperature cyclingand immersicn- 3.13 4.6.10to [ 2
4.6.10.2 incl
Group I “ g
Moisture resistance - - - - - - - - - 3. 14 4.6.11 6 1
Nwrun TU
Group IV
Stability at low and high ) N 3
temperatures &/ - - - - - - - - -~ 3.16 4.6.13
Surge voltage - - - -------~-* 3.17 4.6.14 > 8 > 1
Vent {applicable only to styles
CE70 and CET1) - - -------~- 3.18 4.6.15 J J
Group V
Life --=-----=-===-==-----+- 3.19 4.6.16 18 1
Group VI
Barometric pressure - - - - - - - - 3.20 4.6.17 \ \
Shelf life - = = = = - - - - = - - - -~ 3.21 4.6.18 and § 1
4.6.18.1 /{ 1(

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

9/ PSS
fatd Nonuebu‘ux,uvc tests.

3 / Marking shall be considered as a defect only if it becomes illegible as a result of any of the

inspection.
"/ One additionai sampie unit is included in each samp
to permit substitution for the allowable defective i
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MIL-C-62D

4.4.4 Retention of qualification.

In order to retain qualification, the supplier shall forward via

the Government inspector. at 6-month intervals, to the activity responsible for qualification, a

summary of the results of groups A and B tests indicating as a minimum the number of lots

passed and the number which failed, and a summary of the results of group C tests,
number and h.mp of any rnrt failures.

which

including the
The summary shall include those tests performed dln"\ntr

that 6-month penod If the summary of the test results indicates nonconforma.nce with specmca.tion

requirements, action will be taken to remove the failing product from the qualified products
Failure to submit the summary will result in loss of qualification for that product.

tho norindiec suhmiccion of inenaction data
(Ne pericaic sudmission o 1ngpectlion cata,

list.

In addition to

the cnnnhur shall nfnmprhﬁfph; nnhfn the qnnhfu‘ng ac-

tivity at any time during the 6-month period that the inspection data indicates faxlure of the qualified

product to meet the requirements of this specification.

4.5 Quality conformance inspection.

4 5.1 Inspection of product for delivery. Inspection of product for delivery shall consist of

groups A. B, and C.

4.5.1.1 Inspection lot.
MIL-STD-105. and shall consist of all capacitors of the same family (see table XII).

An inspection lot, as far as practicable, shall be as specified in
The sample

selected shall be distributed proportionally among the various voltages and capacitance values

wpithin tha fomailer
WALILELL LIIE lallilly.

4.5.1.2 Group A inspection.
specified in table V, and shall be made on the same set of sample units,

Group A inspection shall consist of the examination and tests
in the order shown.

4.5.1.2.1 Sampling plan. Statistical sampling and inspection shall be in accordance with

MIL-STD-105 for general inspection level II.
specified in table V. Major and minor defects shall be as defined in MIL-STD-105.

The acceptable quality levels (AQL) shall be as

ARI R UV ronn A ingnactinn
TABLE V. Group A inspection.
AQL (percent
Examination or test Requirement Method defective)
naragranh ragraph Maior Minor
FEE Spe St r= "o L
Visual and mechanical examination: --- 4.6.1 \ ]
Material - - - - = - - - - - - - - - 3.3and 3.3.1 --- l k
Dhueu\al dimensions - - - - - - - 3 4 - « 4
X llyﬂ WliliIC1IDAVIID . s 1. U q. U
Design and construction (other ( {
than physical dimensions) - - - - 3.4t03.4.3 --- | I
incl 7 J
Marking l/ - - ---------- 3.22t03.22.1 --- \ b
incl Yy 1.0 | ) a0
Workmanship - - - - = = = = = - - 3.23 and 3.23.1 --- ) J
DC leakage - - - ------=-- - 3.6 4.86.3 \ \
Capacitance - - = - = =« = = =« = = - - 3.1 4.6.4 1.0 ---
Dissipation factor - - ------ - 3.8 4.6.5 ( {
J J
1/ Marking defects are based on visual examination only and shall be charged only {or illegible,
incomplete, or incorrect m rkinq Any subsequent electrical defects shall not be used as
a basns for determining marking defects.
4.5.1.2.2 Reiected lots. If an inspection lot is rejected, the supplier may withdraw the lot,

rework it to correct the defects, or scree
Such lots shall be separate from new lots, and shall be clearly identified as reinspected lots.
Rejected lots shall be inspected using tightened inspection.

10
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4.5.1.3.1 Sampli ian. The sampling pian shall be in accordance with MII-STD-105 for
special inspeciion level S4. The AQL shall be 6.5 percent defective.
TABLE VI. Group B inspection.
Damiitmamant Methad
neQuirciiTane | svateed =
Test paragraph paragraph
Stability at low and high temperatures 1/ - - - - - - 3.16 4.6.13
Surge voltage - - - - == - - - -=~->-==--->=-~=-<-~ 3.17 4.6.14
Vent (applicable only to styles CE70 and CET1) - - - 3.18 4.6.15
1/ Nondestructive test

4.5.1.3.2 Disposition of sample units. Sampie uniis which have been subjected to the surge-
Ten r

voltage or the vent test shall not be delivered on the contract or order.

4.5.1.3.3 Stability-test failure. When an inspection lot is rejected due to excessive failures
during the stability test, the lot may be screened 100 percent for stability to permit shipping the
iot.

4.5.2 Periodic inspection.

4.5.2.1 Group C inspection. Group C inspection shall consist of the tests specified in table VII,
in the order shown. Group C inspection shall be performed on sample units selected from inspec-
tion lots which have passed the groups A and B inspection. Shipment shall not be held up pending
results of this inspection.

TABLE VII. Group C inspection.

Number of | Number of
Test Requirement| Method samples to | defectives
paragraph | paragraph | be inspected allowed
Every month .
Subgroup 1
Soliderability {not applicable to plug-in
capacitors and styles CE70 and CE71) - - - - 3.5 4.6.2 3 0
Subgroup 2
Shock, medium impact- - - - - - - = = - - - - 3.10 4.6.7 b}
Vibration - - - - - - -=----=<~----~--~ 3.11 4.6.8 3 0
Salt spray (corrosion) - - - - = - - - == - -~ 3.12 4.6.9
Temperature cycling and immersion - - - - - 3.13 4.6.10 J
Subgroup 3
Terminal strength {not applicable to -
plug-in capacitors) - - - - - - - - - - - ==~ 3.9 4.6.6 } 3 0
Moisture resistance - - - - - -~ - - - - = -~ 3.14 4.6.11
Subgroup 4
Barometric pressuré -----°--°-"-"°~°"° 3.20 4.6.17 \ o n
Shelf life -~ --=--=========>===-+ 3.21 4.6.18 J ° v
Every 3 months
Subgroup 5
Life----=--- O ... 3.19 4.6.16 8 0

11
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'nereauer, once each monih or every 3 months, as appiicabie, firom capac-
- .

tion If one or more of the samnle unite fail to nass ocroun C ingnaction
tion. If one or more of the sample units fail to pass group U 1nspeclio

132

H

nits which have been subjected to group C in-

1.2.1.3 Noncompliance. If a sample fails to pass group C inspection, the supplier shall take
ive action on the materxa.ls or processes, or both, as warranted, and on all units of product
can be corrected and which were manufactured under essentially the same conditions, with
;ially the same materials. processes, etc., and which are considered subject to the same
2. Acceptance of the product shall be discontinued until corrective action, acceptable to the
nment, has been taken. Afte the orrectwe action has been taken, group C 'mspection shall
¢ ins spection which the original sample
he Gover . ! t v be reinstituted; however,
be withheld until the group C reinspection has hown that the corrective action
ti information concernmg the failure and

e ALL PR S S,

’
e contracting officer, and to the qualifying activity.

+.3 Inspection of preparation for delivery. Sample packages or packs and the inspection of
eservation, packaging, packing, and marking for shipment and storage shall be in accordance
1e requirements of section 5 or the documents specified herein.

i Methods of examination and test.

< N RS T Iy e

1 Visual and mechanical examination. Capacitors shall be examined to verify that the ma-
esien, construction, nhvsical rhmpn:lnnq marlnmr and wnrkmnnghln are in accordance

Sy LURSLIRLLAON, pRiyeitad KLNLNSIUNS j445-N 0.8 3 § QI8 WOl xklliallisill aIC : 2 _A2C
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(a) Number of terminations of each part to be tested - 2.
(b) Denth of immersion in flux and solder - Leads shall be immersed to within

ASC VR Us 2:813d30A SAVEL Al ddvan i wVARCL CIRAD Lilieaa

in e

1/8 inch of the capacitor body, or to within 1/8 inch of the soldered or

welded joint, as applicable (see 3.1).
;2 N loalrage (c ao 2 A) DC leakage shall be me
sV ASU ACVARNARL CC Uv.VUj. uv icanagT Siall v -
d across the termx 1s of the capacitor for
1g resistor (see 6.10), and dc milliammete
p of voltage shall o ccur within 60 seconds T
1
- i

.
*K
S
—

T
4
3
141

—
wm

43

a2 1)
T V.4

B

pe

or microammeter connected in series. The

e dc leakage shall be measured at the end of
e

th n 4B aannant

iiin x9 percen.

ivsibn rawind LY ¢

minuie perioa. m

o
8,
[+
-~
o)
a

®

i.4 Capacitance (see 3.7). Capacitance shall be measured in accordance with method 305 of
'TD-202. The following details shall apply:

(a) Test frequency - 120 +5 Hertz (Hz).

(b) Limit of accuracy - Within 2 percent.

(c) Magmtude of polarizmg voltage - The apphcatmn and magnitude of a dc
____________ . ~_. PRQEY . | . on o A 2 0\ [P Ty Yy N TIPS T Y e

polarizing voltage is opt € . 2), if no substantial difference
is noted between capacitance measurements with and without polarizing

LT R DOV Sapell 3] it al ai pial i

voltage applied. The reading with a polarizing voltage applied shall
govern in case of conflict.
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4.6.5 Dissipation factor (see 3.8). Dissipation factor shall be determined by a capacitance
bridge at a frequency of 120 +5 Hz. Measurement accuracy shall be wnthm +2 percent. The appli-

cation and magnitude of a dc polarizing v
is noted hetween dissination factor measure
1

8 shobnmdinl Aiffamnnna

I NO SunSiantial aiijerernce
n ut polarizing voltage applied. The
reading with a polarizing voltage applied shall govern in case of conflict. quwa.lent series resis-
tance may be measured and converted to dissipation factor.

<
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=
[ B ¢]
e
w
(=]
T
p=
Yt
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0
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QO =
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L\t
>
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4.8.6 Terminal strength (see 3.9). Terminals shall be tested in accordance with method 211
of MIL-STD-202. The following details and exceptions shall apply:

(a) Test condition - A, applicable to all except plug-in terminals.
1. Applied force - As specified in table VIII.
2. Direction and duration of applied force, other than axial-wire leads - The
pull may be applied in any direction, including the weakest, at the point
where the terminal is normally connected in an actual circuit. The pull

hall lhn t;mne ~ Aanll + 4+ ifs Fon et
shall be increased gradually to the specified magnitude and held at that

value for at least 10 seconds.
3. Direction and duration of applied force, axial-wire leads - The contact

shall be made 5/8 inch from the insulator (case) and the pull shall be
applied axially. The pull shall be increased gradually to the specified
maenitude and held at that value for at least 30 seconds.

;igqpriitiiie

(b) Test condition - B, applicable to solder lugs.
1. Number of bend'mg operations - Three
c¢) Test condition - D, applicable to axial-wire
d) Test condition - E, applicable to solder l ug and
1. Applied force - As specified in table VIII.
(e) Exammatmn after test - Termmals shall be examined for loosening or per-
2 ~alt b

1 D€ eXamineaq

m

crew-insert terminals.

TABLE VIII. Terminal strength.

) Pull Torque
Type of terminal Pounds Pound-inches
Axial-wire lead - - - - - - - - S Ty
CAaldaw oy & - - - = = = = = = = 5 1
w01GeT 1Ug v -
Screw-insert - - - - - -~ - - - 10 10

shall be fastened to rigidly supported terminals.

(a) Special mounting means - Rigidly mounted by the body; axial-wire-lead capac-
s
co

(b) Test condition - C, except that for styles CE70 and CE71, test condition B
shall apply.

(c) Measurements during and after shock - During the test, an electrical measure-
— PP W | P, PN Py PN b memrn ibbamé AAntnant

nent shall be made to determine intermittent contacts or arcing or open- or
short-circuiting. Detecting equipment shall be sufficiently sensitive to detect
an interruption with a duration of 0.5 ms or greater.
(d) Examination after test - Capacitors shall be visually examined for mechanical
damage.

4.6.8 Vibration (see 3.11).

13
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4 6§, 8.1 Low freque ( plicable nnl

e \eFiiLalic LI

to sty C U, an
shall be tested in accorda.nc ith method 2 01 of L-STD-ZOZ. The following de
tions shall apply:

) Tests and measurements prior to vibration - Not apnlicable.

a
W) ATSS KGN LTRSS TINTN 1050 0 Vi1 atllont 0L appiicalllt.

b) Method of mounting - Securely fastened by normal mounting means (see
table I and 3.1).
{¢) Duration of vibration - 1-1/2 hours.

(d\ Direction of motion - 45 minutes in each of two mutually pprnpnd_i ular

] 423233, J <1 ppoialllv

per
directions, one parallel and the other perpendicular to the cylindrical
major axis.

(e) Measurements during vibration - During the iast 3 minutes of vibration in
each direction, an electrical measurement shall be made to determine
intermittent contacts or open- or short-circuiting. Detecting equipment
shall be sufficiently sensitive to detect any interruption with a duration

.5 ms or greater.

ions after test - Capacitors shall be vigually examined for mechan-

o
- 1918 ) (85 v-...nqv- ors st -

ical age and leakage of the electrolyte.

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

(b) Test condition - B, except that the peak acceleration shall be 10 gravity units.

(c) Duration and direction of motion 4 hours in each of two mutually perpendicular
directions {total of 8 hours), one parallel and the other perpendicular to the
cylindrical axis.

(d) Measurements - During the last 30 minutes in each direction, an electrical
measurement shall be made to determine intermittent contacts or open- or
short-circuiting. Detecting equipment shall be sufficiently sensitive to de
any interruption with a duration of 0.5 ms or greater.

(e) Examinations after test - Capacitors shall be visually examined for mechanical

damage and leakage of the electrolyte.

pray (corrosion) (see 3.12). Capacitors shall be tested in accordance with method
10n

4.6.9 Salt spr
i

101, test condition B, of MIL-STD-202. After this test, capacitors shall be visually examined for
corrosion d other defects that will affect life or servxceabilitv for unwrapping of and mechanical
damage to i‘nSuiation deeves and obliteration of marking.

4.6.10 Temperature cycling and immersion (see 3.13).

4 6 10.1 Temperature cycling. Capacitors shall be tested in accordance with method 102 of
MIL-STD-202. The following details and exceptions shall apply:

(a) Condmonmg prlor to first cycle - 15 mmutes at room ambient temperature.
Y Mot A Aidiac T meaaw had o aban nananitnnae ahall ha tactad at =An n
\pD) 1e8l condition U, c)u,cpl, that in oy l., Lapatiitul’'s bliall UT LTOLITU at =3V .

(c) Measurements before and after cycling - Not applicable.

14
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4.6.10.2 Immersion. Following temperature cycling, capacitors shall be tested in accordance
with method 104 of MIL-STD-202. The following details and exceptions shall apply:

(a) Test condition - C, except that the duration of each immersion shall be
15 minutes. Change from one solution to the other shall be made in not
more than 3 seconds.

(b) Time after final cycle allowed for measurements - Measurements shall be
made within 1/2 to 4 hours after capacitors are removed from the im-
mersion tank.

(c) Measurements after final cycle - DC leakage, capacitance, and dissipation
factor shall be measured at room ambient temperature and as specified in
4.6.3, 4.6.4, and 4.6.5, respectively.

(d) Examinations after test - Capacitors shall be visually examined for cor-
rosion, unwrapping of and mechanical damage to insulating sleeves, leakage
of the electrolyte, deformation of the case, and obliteration of marking.

4.6.11 Moisture resistance (see 3.14). Capacitors shall be tested in accordance with method
106 of MIL-STD-202. The following details and exceptions shall apply:

(@) Mounting - Except during examination and measurements, rigidly mounted
by normal mounting means (see 3.1).

(b) Conditioning prior to first cycle - Not applicable.

(c) Initial measurements - Not applicable.

(d) Polarization and load - During step 7 of the ninth cycle, the dc rated voltage
(see 3.1), shall be applied to the capacitor for 30 minutes. If the subcycle
is performed during the ninth cycle, the voltage shall be applied after step Tb.

(e) Final measurements:

1. For capacitors with insulating sleeves - Within 10 minutes after removal
from the controlled atmosphere, the insulation resistance shall be
measured as specified in 4.6.11.1. Within 5 minutes after measure-
ment of insulation resistance, capacitors shall be subjected to dielectric
withstanding voltage as specified in 4.6.11.2.

2. For all capacitors - After the final cycle and within 2 to 6 hours after
removal of capacitors from the humidity chamber, dc leakage. capac-
itance, and dissipation factor shall be measured as specified in 4.6.3,
4.6.4, and 4.6.5, respectively.

(f) Examinations after test - Capacitors shall be visually examined for corrosion,
leakage of the electrolyte, deformation of the case, and obliteration of
marking.

4.6.11.1 Insulation resistance (insulating sleeves). Capacitor insulating sleeves shall be
tested in accordance with method 302 of MIL-STD-202. The following details and exceptions shall

apply:

(a) Test condition - B, 500 +10 percent volts dc.

(b) Points of measurement - Between a strip of metallic foil 1/2 +1/16 inch-wide
and the capacitor case. The foil shall be wrapped smoothly for approxi-
mately two complete turns around the capacitor sleeve and shall be held in
place by at least two turns of AWG size 20 bare copper wire.

(c) Electrification time - Not more than 1 minute.

15
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4.6.11.2 Dielectric withstanding voltage (insulating sleeves). Capacitor insulating sleeves shall
be tested in accordance with method 301 of MIL-STD-202. The following details and exceptions
shall apply:

{a) Magnitude and nature of test voltage - 4,000 volts DC: the test
potential shall be increased from 0 to 4,000 volts at a rate of not more
than 500 volts per second.

(b) Points of application - Between the strip of metallic foil and the capacitor
case (see 4.6.11.1(b)).

(¢) Examination after test - The foil wrap shall be removed and insulating sleeves
shall be examined for burning, charring, and arcing.
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4.6.13 Stability at low and high temperatures (see 3.16). The measurements specified in

cadul 2L 2P

table IX shall be made in the order shown. The capacitors shall be brought to thermal ta—bllity -
Thermal stability will have been reached when no further change in capacltance is observed between

Al 4B Sed o

two successive measurements taken at 15-minute intervais.

TABLE IX. Temperatures and measurements for stability
test at low and high temperatures.

St T t Test Method
ep emperature paragraph

DC leakage 4.6.3

1 25° +3° C Capacitance 4.6.4

Dissipation factor 4.6.5

o -3
2 -40 4 0° C Impedance 4.6.12
DC leakage 4.6.3
3 25° +3° C Capacitance 4.6.4
Dissination factor 4.6.5

AASSApRAVI L AR

3o DC leakage 1/ 4.6.3

4 8" oo C Capacitance 4.6.4
Dissipation factor 4.6.5

DC leakage 4.6.3

5 25° 13° C Capacitance 4.6.4
Dissination factor 4. 6.5

asaSSipaiilin a8l

1" DC 1eakage measurement not required for styles CE63 and CE84.

bt
o>}
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4.6.14 Surge voltage (see 3.17). Capacitors shall be subjected to 1 000 cycles of the dc surge
voltage specified in table II. The ambient temperature during cycling shall be the applicable maxi-
mum temperature (see 3.1). Each cycle shall consist of a 30-second surge -voltage application
followed by a 5-1/2 minute discharge period. Voltage application shall be made through a resistor
in series with the capacitor and the voltage source. For capacitors whose nominal capacitance is
below 2, 500 uf, the resistor shall have a value of 1, 000 +100 ohms. For capacitors whose nominal
capacitance is 2,500 uf and ahove, the value of the resistor shall be determined from the following
formula:

B - 2.5 x 108
C

»
L

Where:

resistance in ohms.
capacitance in uf.

(@)-)
non

Each surge -voltage cycle shall be performed in such a manner that the capacitor is discharged
through the applicable resistor at thé end of the 30-second application. After the test, dc leakage,
capacitance, and dissipation factor shall be measured as specified in 4.6.3, 4.6.4, and 4. 6.5,
respectively. Capacitors shall then be visually examined for mechanical damage, leakage of the

electrolvte and deformation of the case.

ATV LA Ay, M AT AUL diadmvaUse

4.6.15 Vent (applicable only to styles CE70 and CE71) (see 3.18). Capacitors shall be subjected
to an ac test current in accordance with table X. The vent shall operate within 5 minutes. If the
capacitor opens or short-circuits and the vent has not operated, additional capacitors shall be
selected and subjected to this test.

TABLE X. Venting.

Nominal capacitance Test current (rms)

uf Amperes, inclusive
Up to 3, 000 inclusive - ~ - - - = - - - - 10 to 100
3, 001 to 20, 000 inclusive- - - - - - =~ - 85 to 150
Over 20,000- - - - = = - = = = = = = - - 100 to 175

4.6.16 Life (see 3.19). Capacitors shall be tested in accordance with method 108 of
MIL-STD-202. The following details and exceptions shall apply:
(2) Distance of temperature measurements from specimens - Not applicable.

s i Spc 11CAIIE .

(b) Method of mounting - Normal mounting means.

(c) Test temperature and tolerance - +85° * g: C.

(d) Operating conditions - The dc rated voltage (see 3.1), shall be applied con-
tinuously to the capacitors through a current-limiting resistor.
e) Test condition - F (2, 000 hours) +12 hours.

(010140910 102 4] (L0 3 o= xi&

f) Measurements after exposure - Capacitors shall be returned to the inspection
conditions specified in 4.3.1. DC leakage, capacitance, and dissipation
factor shall then be measured as specified in 4.6.3, 4.6.4, and 4.6.5.
Capacitors shall then be visually examined for mechanical damage, leakage
of the electrolyte, and deformation of the case. Two capacitors shall then
be subjected to the internal examination specified in 4.6.1.1 (see 3.3.2
and 3.19).
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ressure (see 3.20). Capacitors ﬂhall tested in accordance with r

TS ¢.8Y. wapal il P24 - 8 3

17 nre
17 pressur be t
" MIL-STD-202. The following details and exceptions shall apply:

(a) Method of mounting - Except during examination and measurement. rigidly
mounted by normal mounting means {see table M and 3.1).

(b) Test condition and period of time at reduced pressure prior to application
of potential - Capacitors shall be placed in an atmospheric pressure of
0.82 inch of mercury for a period of 5 minutes.

T ............ #ine bm madisnad mman oo At b Al th = “tn

est during subjection to reduced pressure - At the end of the S-minute
conditioning period, with the capacitors still at reduced pressure, the dc

rated voltage (see 3.1). shall be applied for 1 minute between the terminals
of each capacitor.

{d) Examinations after subjection to reduced pressure - Capacitors shall be
examined for flashover, breakdown, deformatl_gn of the case, and leakage
of the case, and leakage of the electrol
5.18 Sheif life (see 3.21). The build factor of the capacitors shali be determined and caicu-
as specified in4.6.18.1. The capamfcr shall then be stored fnr 100 +8 hours, in a forced-
‘en at a temperature of 85° :t3° C without any application of voltage. After the storage period,
ipacitors shall be removed from the chamber and returned to a.nd stabilized at room ambient

:ions. The sheif factor shail then be determined as specilieqa in4.6.18.1. DC ieakage, capac-

:, and dissipation factor shall then be measured, in that order, as spﬂr'!ﬁed in4.6.3, 4.6.4,
.6.5, respectively, except that the electrification time for DC leakage asur ements before
fter this test shall be 10 minutes. Capacitors shall then be examine i ea.ka.ge of the elec-
e and deformation of the case. Two capacitors shail then be subjec téd to the internal exam-

n specified in 4.6.1.1 (gee 3.3.2).
5.18.1 Build and shelf factors. Capacitors shall be charged to the dc rated voltage (see 3.1),
a constant current source. The time to charge shall be recorded to the nearest 0.1 second.
harging current shall be such that the charge time will not be less than 5. 0 seconds and not
er than 50. 0 seconds. The build factor shall be computed as follows:
< Actual ¢ e time A Alx 103
Build factor = Mhorentinal ,.,g.....-.\ e =57 5 cv
iUl Tiitcal Lilal T u1incoc & ~y
Where:
= acti r-rge time. Cv=¢g=1IT

ge current in mxllxamps T=-CV
I

= measured capacitance in microfarads.

JE W R 1\
= 4ac raiea vuua.gc \HEC O. 1).

<O
1
I
E

helf actor shall be computed as follows:

Shelf factor = Actual charge time after storage
Actual charge time before storage

PREPARATION FOR DELIVERY

1 Preparation. Capacitors shall be prepared for delivery in accordance with MIL-C-39028.

18

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T19:37Z
Check the source to verify that this is the current version before use.



MIL-C-62D

itle, number, and dat

nf

Title, number, and date of
type designation (see 3. l).

(c) Levels of preservation and packaging and packing, and applicable marking

nan anntle

\PTCT BeCtlion \l}

ﬂb

6.1.1 Indirect shipments. The preservation, packaging, packing, and marking requirements
specified in section 5 apply only to direct purchases by or direct shipment to the Government and
are not intended to apply to contracts or orders between the supplier and prime contractor.

6.2 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
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

— il FX P 34 e 11
specification. The activily responsible for the qualified products list is Electronics Command;

however, information pertaining to qualification of products may be obtained from the Defense
Electronics Supply Center (DE.SC—E), 1507 Wilmington Pike, Dayton, Ohio 45401.

6.3 Reforming of dielectric film. Caution should be exercised in us pacitors which hav
had an idle shelf life of more than 4 years '

Users should refer to M STD 1131 'Storage e fhfe
and Reforming Procedures for Aluminum Electrolytic Fixed Capacitors" for inspection an
ing procedures.

6.4 Working temperature range. In the selection or use of these capacitors, careful considera-
tion should be given to the overall t temperature requirements of the basic equipment since many
equipmenis must operaie over a greater temperature range than that covered by this specification.

Capacitors should be operated within their normal temperature range for satisfactory service and
maximum life.

6.5 High temperature. In pianning the iocation of the capacitors with respect to other component
parts, careful consideration should be given to the proximity of the capacitors to transformers,

electron tubes, and high-current resistors because of the usual temperature rise involved in these
components. Continued operation at temperatures above the normal rating will cause a permanent
decrease in capacitance and an increase in series resistance.

6.6 Low temperature. The performance of these capacitors at subzero temperatures is mainly
affected by an increase in series resistance and by a decrease in capacitance. These changes do

not persist with the return of normal temperature conditions. At -40° C these capacitors retain
annroximatelv 50 nercent of the initial capacitance.

[peprs ChailaRi iy s SRR V2 ST 2230 I2 Laps ISt

6.7 Circuit diagram. For all styles except CE10 to CE13, inclusive, the electrolyte cannot be
insulated compietely irom the case. The circuit diagram (see 3.1), for these styles shows an in-
determinate resistance, which may change with time, between the negative terminal and ground
(case). To insure proper circuit operation, the case should be considered as being directly con-
nected to the terminal. In applications where the negative terminal is not at ground potential, the
capacitor shouid be insuilated from the chassis by means of an insulating sieeve.

6.8 Polarity. These capacitors should be used only in dc circuits with polarity properly ob-
served. If ac components are present the sum of the peak ac voltage plus the applied dc voltage
must not exceed the dc rated voitage {(see 3.1). The peak ac value shouild aiso be iess than th
nlind de "r\lfauo in order that pnlnrify may be maintained even on neg. ative peaks Ca_pac'

have been subjected to voltage reversal should be discarded.
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MIL-C-62D

6.9 Storage. It is to be noted that these capacitors deform and become unusable when stored at
high temperatures; however, they may be subjected, without permanent damage, to conditions in
transit where the temperatures range from -55° to +85° C, and where the aititude is up to 80, 000
feet.

6.10 Current-limiting resistor. It is recommended that the current-limiting resistor refer-
enced in 4.6. 2 have a resistance in ohms equal to or iess than the dc rated voitage {see 3. 1).

6.11 Insulated capacitors. Sleeved capacitors are recommended for use in those applications
where the case is to be connected at a potential above or below ground potential. The use of un-
insulated capacitors in such applications could present a shock hazard to personnel or possibiy

idantal chnarnt Ainsnit
ausc an a\.biuclu—a.l SnlTri ircuil.

6.12 Ripple current. To avoid overheating and shortened life. the maximum rms ripple current
through the capacitor should not exceed the value determined. The formulas (see 3.1) for calcu-

Tati o ©
lating the ripple current are based on gperation at 120 Hz and 85° C.  For other frequencies or

temperatures the calculated value should be multiplied by the applicable factor from table XI.

TABLE XI. Ripple current muitipiier.

Multiplier
Frequency
+85°C +65°C +55°C +45°C +40° C and below
60Hz - - -- - -~ - - 0.8 1.2 1.6 2.2 3.0
120Hz -------- 1.0 1.5 2.0 2.8 3.0
Ahove 120 Hz - - - - - i1 i.7 2.2 3.0 3.0

6.13 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 specifica-

tion MIL-STD- 108 nrovideg a selection of standard canacitors for new equinment degion
. L degign.

AUV PAUTIULG & STaTLLIVMG Vi v apra AV o - greapreaasas

6.14 Application data. Capacitor styles CE83 and CE64 are retained for replacement and main-
tenance purposes only. For new design use styles CE11 or CE13.

6.15 Supersession. Minor changes made in this revision, in order to incorporate decade capac-
itance values, standardize case dimensions, and standardize DF or impedance limits, will not re-
quire assignation of new stock numbers.

6.16 Changes 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.

Custodians: Preparing activity:
Army - EL Army - EL
Navy - EC
Air Force - 11 (Project 5910-0848)

Review activities:
Army - EL. MU, MI
Navy - EC, AS. OS
Air Force - 11, 17, 85
DSA - ES

activities:

Army - ME, AT, AV

Navy - MC

Air Force - 19
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APPENDIX

PROCEDURE FOR QUALIFICATION INSPECTION

1N orNnno
iV, oLV o

10.1 This appendix details the procedure for submission of samples, with related data, for
qualiﬁcation inspection of capacitors covered by this specification. The procedure for extending

Af tho ad o Atha na
gualification of the required sample to other capacitors coverad by this “l.n,""""’h"“ is also out-

lined herein.
20. SUBMISSION
20.1 Sample.
20.1.1 Single-voltage submission. A sample consisting of 45 or 33 sampie uniis of the highest

capacitance value and the highest number of sections in each family and dc rated voltage for which
qualification is sought shall be submitted.

20.1.2 Multiple-voltage submission. When qualification is sought for all voitages in singie-
uCC‘;‘.iGn C”pacituas, a sm“r’le cen.s}.sflng r\f AR or Q'l camn‘n "nifn nf the h:ghest oanar'lfanr‘p valup

for which qualification is sought shall be submitted in each style in each of the f0110wmg voltages:
450, 400, 300, 150 (or 100), 50, 15, and 5 volts. If qualification is sought for two-section capac-

itors, the 450-, 400-, and 300-voit capacitors shaii be submitted in the two-section styles of the

same fam 'lhv
Salli iall

20.1.3 Complete-family submission. When qualification is sought for a complete family, sample
units shall be submitted in accordance with table XII.

20.1.4 Abbreviated submission. If the supplier wishes to submit sample units simultaneously
for families 2 and 3, 2 and 4, or 2, 3, and 4, an abbreviated submission for these combinations of
families wiil be accepiabie, provided the supplier submits with the sampie units a statement that
the electrolyte and the roll assembly for a given capacitance and dc rated voltage do not differ among
the families. The basis for an abbreviated submission is as follows:

{a) A sampie consisting of 45 sampie units shall be submitted in each of the fol-
lowing voltages: 450, 400, 300, 150 (or 100), 50, and 15 volts. Each sample

shall be in the same style, and in the highest capacitance value in that style.
The 450- and 400-volt capacitors shall be from different families.

Y _ — PV | Bemon snw~

{b) At ieast 1 sampie from each family shall be submitied, with the further pro-
vision that the 450- and 400-volt capacitors shall be in the styles having the
highest number of sections for their respective families.

20.2 Test data. When tests are to be performed at a Government laboratory, prior to submis-
sion, all synnle units shall be subjected to all of the examinations and tests indicated as nonde -

structive in table V. Each submission shall be accompanied by the test data obtained from these
examinations and tests. The performa.nce of the destmctive examinations and tests by the supplier

mem s mnd aldhaiiarl At wamiiina
on a duplicate set of sample units is encouraged, although not required. All test data shall be

submitted in duplicate.

20.3 Certification of material. When submitting samples for quaiification, the suppiier shaii
submit certification, in duplicate, that the materials used in his components are in accordance with

the applicable specification requirements.
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TARLE XII. Compblete-family submission.

Number of sample
Family and styles units to be Type designation
submitted

Family 1 (styles CE10, CE11, 45 CE13C1750R
CE12, and CE13) 45 CE13C820Q
45 CE13C131IN

45 CE11C100J

45 CE11C330G

45 CEi11CIS1E

45 CE11C271C

Family 2 (styles CE31, CE32, 45 CE36C330R
CE33, CE34, CE35, and CE36) 45 CE38C330Q
45 CE36C680N

45 CE34C471J

45 CE34C152G

45 CE34C682E

Family 3 (styles CE41, CE42, 45 CE45C430R
CE44, and CE45) 45 CE45C470Q
45 CE4SC101N

45 CE44C471)

45 CE44C222G

45 CE44C6B82E

Family 4 (styles CE51, CE52, 45 CE58C330R
CES53, CE56, CE57, and CE58) 45 CE58C330Q
45 CE58C680N

45 CES6C4T1)

45 CE56C222G

45 CE56C682E

Family 5 (styles CE63 and CE64) 33 CE64C4RTR
33 CE64C100N

33 CE63C6R0OQ

33 CEB3C200J

33 CE63C500G

33 CE63C101E

Family 6 (styles CE70 and CETI) 45 CE71CI102R
45 CET1C122Q

45 CET1C222N

45 CET0C472J

45 CET0C223G

45 CE7T0C823E

45 CE70C154C
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20.4 Descript&on of items. The supplier shall

[YoPN

being submitted for inspection, including type of
gaskets (inner or outer, as applicable), case ma

AT Lo A b

material and details of termma.l assembhes

,.; Adn  dvrna ~F al Awn

of electrode, type of seal or
, type and thickness of separator
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30.1 General. Qualification of an insulated style shall be a basis for qualification of an unin-
sulated style as indicated in table XIII.

AL Xien quaiilicaiion.

Style submitted Styles qualified
CEil - ------=----- CE10 and CE11
CE13 ------------ CE12 and CE13
CE34 ------------ CE31 and CE34
CE3 - ----------- CE32 and CE35
CE36 - ------=---- CE33 and CE36
CE44 - - ----~------ CE41 and CE44
CE45 - ----------- CE42 and CE45
CE56 - - - ----~=-=-- CE51 and CE56
CE57 - ----=-==>=--- CE52 and CES7
CE58 - ----------- CES53 and CES58
CETl - -----=----- CE70 and CE71

30.2 Single-voltage submission. Qualification shall be restricted to total capacitance values

and number of sectlons no higher than those of the submitted capacitors.
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Qualification of

5- and 15-volt capacitors ......

15- and 50-volt capacitors - - - - - -
150- (or 100-) and 300-volt

capacitors ------------- 100- (or 150-), 200-, and
250-volt capacitors
300- and 450-volt capacitors - - - - - 350- and 400-volt capacitors

If any of the types submitted fails, qualification of the remaining types shall be restricted to that

permitted in 30. 2.

30.4 Complete-family submission. Qualification of the types submitted shall be a basis for
qualificafion of a complete family. If any of the types submitted fails, qualification of the remaining
types shall be restricted to that permitted in 30.2 and 30.3

30.5 A“brevrated subm‘. i Q.:a.mcanen of the types submitted shall be a basis for qualifi-

[
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this 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 sbout particular problem aresas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was 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. ii biock 7 is fllied out, an
acknowiedgement will be mailed to you within 30 days to let you know that your comments were received and are being

PRSP s Py |
CUBNMUTITU.

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 authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
{See Instructions — Reverse Side)
1. DOCUMENT NUMBER 2. DOCUMENT TITLE

l

3s. NAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION (Mark ene)
~
l l VENDOR

] usen

[]1 manuracTunen

Pr—

‘1

[j OTHER (Bpecify):

& Recommanded Wo-ding:

6. REMARKS

7a. NAME OF SUBMITTER (Last. First. MI) — Optionsl 5. WORK TELEPHONE NUMBER (lnciade A
Code) — Optionsl

. MAILING ADORESS (Sheet, City, Siak, ZIF Code) — Optional & DATE OF SUBMISSION (YYMMDD)
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