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MILITARY SPECIFICATION

CAPACTTORS, FDED, CERAMIC DIELECTRIC (GENERAL PURPOSE),

GENERAL SPECIFICATION FOR

1.1 Scope, This specification covers the general requirements for general pur- -
pose, ceramic dielectric, insulated, fixed capacitors for use in spplications where

variations in capacitance with respect {0 temperature, voltage, frequency, and life
can be tolerated.

1.2 Classification.

1.2.1 Type designation, The type designation shall be in the following form, and
as gpecified {see 3.1 and 6.1):

CKOS BX 100 SK o
T o T
. Style Rated temperature Capacitance Capacitance
. (1.2.1.1) and voltage- (1.2.1,3) tolerance
temperature limits (1.2.1.4)

fa A 4 mh
\i.2,1.2;
1.2.1.1 Style, The style 1g identified by the two-letter symbol "CK" followed

by a two~digit number; the letters identify general purpose, ceramic dielectric,

fixed capacitora, and the nymber identifies the shape arxl dimensions of the capaci-
mrl

1.2,1.2 HMated tﬂg&tu're and voltage-temperature limits., The rated temperature
and voltage-temperature limits are identified by a two-letter symbol., The first
letter indicates the rated temperature as shown in table I; the second letter indi-
cates the voltage-temperasture limits as ghown in table II,

TABLE I. HRated temperature.

_Symbol | Temperature (range)
[

-E,
A~- <55 to +895 -
Ba=- =55 to +125
Ce- =35 to +150

"

&
3
[}
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LaplE II. Volisge-temperature limits,

Capacitance change with reference to 25°C | Rated temperature
Symbol Steps A to D incl Stepa E to G incl symbol
of table VIII of table VIII (see table I)
Percent Percent
R=-=-=-= +15, =15 ° +15, -L0 B
We-woe- +22, =56 +22, -66 A
Xoweosaoa "'15, =15 - +,5: "25 A, B
Yo=o- +30, =70 +30, =80 ' A
L === +20, =20 +0, =30 c

1.2.1.3 Capacitance, The nominal cepacitance value, expressed in picofarads
(pf), is identified by a three-digit number; the first two digits represent signi=-
Ticant figures snd the last digit gpecifies the number of zeros to follow, When
fractional values of a pf are required, the letter "R” ghall be used to indicate
the decimal point and the succeéding digits of the group shall represent signifi-
cant figures. Example: 2R2 indicates 2,2 pf.

1.2,1.,4 Capacitance tolerance. The capacitance tolerance is identified by a
gingle letter as ahown in table III, : .

PABIE ITI. Capacitance tolerance.

- Symbol Capacitance tolerance .
) . _ Percent (*). _ . _|, . _
K== 10 T
M=-=-= 20

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the lsgue in effect on date of invitation for
bids or request for proposal, form a part of this specification to the extent
specified herein, -

SPECIFICATICNS

MILITARY

MIL~C=39028 - Capacitors, Packaging-of, Genersl Specification
For.
MIL-C=45662 - Calibraticn of Standards.

{8ee supplement 1 for list of asaociated specification sheets,)

STANDARDS

MILITARY

MIL~-SID=105 - Sampling Procedures and Tables for Inspection
by Attributes.

MIL-STD=-202 = Test Methods for Electronic and Eleectrical
Commonent. Parts,

WLILULIALLELL
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MIL-STD-456 - FElectronic Parts, Date and Source Coding For.

{Copies of apecirica.tians ; standards, drawings, and publications required by sup-
pliers in connection with specific procurement functions should be cbtained from
the procuring activity or ag directed by the contracting officer.)

. 2.2 Other publ:l.cs.tiiona. The following document forms a part of this specifica=-
tion to the extent specified herein. Unless otherwise indicated, the issue in
effect on date of invitation for bids or request for proposal shall apply.

NATICNAL BUREAU OF STANDARDS

sl

mmle T . . TR
IO RAVVUR. OO

' e |
vl reutiinl ocl'v .I.LL'-B .

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

3. REQUIREMENTS ©°

Specification sheeta. The individunl item requirements shall be as speci-
fied herein and in accordance with the applicable gpecification sheets. In the
event of any conflict between requirements of this specification a.nd t.he specifica=
tion sheets, the latter“shall govern. (5ee 6.1.)

3.2 Qualification, Capecitors furnished under this specification shall be pro-
ducte which are qualified for listing on the applicable qualified products list at
the time ‘set for opening of bids (see L.b and 6.2}.

.

3.3 Materials, Materials shall be as specified herein. However, vhen a defi-
nite material is not specified, a material shall be used vhich will enable the
capacitors to meet. the performance requirements of this specification. Acceptance
or approvel of any constituent material shall not be construed as a guaranty of the
acceptance of the finished product,

_"3_! Tnsulsting and impresmating CGmU‘A“. Insu 1.-.4‘-‘4-.‘8 E..uﬂ 4 . “""na"iug com=

pounds, including resins, vesnishes, waxes, and the like, shall be suitable for
each particular application. Compounds shall preserve the electrical characteris-
ticas of the insulation to which they are applied.

3.3.2 Soldering flux. Soldering flux shall be rosin, rosin and alcohol, or
rosin and turpentine, Ho acid or acid salts shall be used in preparation for or
during soldering.

3.4 Design and construction, Capacitors shall be of the desipgn, construction,
and physical dimensions apecified (see 3.1).

3.4.1 Threaded parts, All threaded parts {see 3.1) shall be in sccordance with
Handbook H24, .

3.b.2 Solder~type terminals, Solder-type terminals shall be coated with solder
having & 40- to T0-percent tin content,

3.4.,3 Mount hardwvare (vhen specified, see 3.1), Capacitors shall be fur-
nished vith the mounting hardware specified (see 3.4).

3.5 Dielectric wit.hat.anding_voltfgs. When capacitors are tested as specified

in 4,6.2, there shall be no breakdown or evidence of damage.
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3.6 Barometric pressure (reduced), When tested as specified in 4.6.3, capaci-
tors shall vithstand the de potentim) specified (see 3.1) without flashover.

3.7 Insulation resigtance, When measured as specified in 4,6.4, the insulation
resistance shall be ot less than the value specified (see 3.1).

3.8 Capacitanc., When measured as specified in L.6,5, the capacitance shall be
within the spplicable tolerance specified (see 3,1},

3.9 Dissipation factor., When measured ms specified in 4.6.6, t.he disaipation
factor ahall not exceed the valus specified {see 3.1). .-

3,10 B8eal (styles CK1B end CK19)., Wnen tested as specified in 4,6,7, capacitors

ahall meet the following requirements:

Insulation reaistance « = « - Ag gpecified in 3.7.
Capscitance « = =« = = =« = « - Change not more than the percent gpecified
{see 3.1) from the initial measured value

gee 3,8),
Dissipution factor - - - = - Not more than the value specified {see 3.1).
3.11 Shock, medium ct (all styles except CK21, CK22, CK26, and . When

capacitors ere tested es specified in 4,0.0, there shall be no momentary or inter-
mittent contacts of 0.5 millisecond (ms) or greater duration, or other indication
of breakdown or arcing, nor shall there be any evidence of mechanical damnge,

3.12 Vibration, high frequency. When capacitors are tested as specified in
4,6.9, there shall be no intermittent contacts of 0.5 ms or greater duration, open-
or short-circuiting, or evidence of mechanical damage.

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

L £ an
H,0,1U,

Visual examination = - - - - = No mechanical damage.
Dielectric withstanding voltage
(when specified, see 3,1} - As specified in 3.5,
Insulation resistance - - - - Not less than vmlue specified (see 3.1).
Capacitance (when
specified, see 3.1) - - - - As specified in 3.8.
Dissipation factor {vhen
specified, see 3.1) - - - - As specified in 3.9.

3.1k Salt spray (corrosion) sstgles CK70, CK72, CKB0, and CKB1). When capaci-
tors are tegted as specified in 4,0,17, there ghall be no harmful or extensive cor-
rosion, and at least 90 percent of any exposed metal surface of the capacitor shall
be protected by the finish. There shall be no mechanical damage to insulating sur-
faces. In addition, corrosion of the mounting hardware or of the terminals shall
not exceed 10 percent of the surface area.

3.15 Terminel strength jdj.rect loa.d! !uhen gpecified, see 3.1 2. When capacitore
are tested as specified in 4.6,12, the terminals s_hall not loosen or rupture,
PR Y T ey The

P PP
3.16 Moisture reasistan

[ il
meet the following requirements:

Visual examination - « = = - - No mechanical damage,
Dielectric withstanding voltage
(vhen specified, see 3.1) - As specified in 3.5,
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Insulation resistance - = = = - = Not less than the value speci-
ried (see 3.1},
Capacitance (vhen specified,
gee 3.1} = = = = « = u « = = = Ag gpecified in 3.8.

3.17 Soldermbility, When capacitors are tested as specified in 4.6,14, the

dipped surface shall be at least 95 percent covered with a new, smooth, solder
| coating, The remmining 5 percent may contain only small pinholés or rough spots;
these shall not be concentrated in one area, BPBare base Wetal where the golder dip
falled to cover the original coating is an indication of poar molderability, end
ghall be cause for fallure, In case of dispute, the percent of coverage with pin-
holes or rough gpots shall be determined by actual measurement of these areas, as
campared to the total area.

L 3.18 Resistance to soldering heat (all styles except CK21, CK22, CK265, and CK27)
(qualirication test). When tested a5 specified in 4.0,15, capacitors shall meet
the following requirements: :

tance - - - -« - = Hot less than the initial
measured velue {see 3.1),
Capacitanceg « = = =~ = = = = » = = Change not more than t5 per=
cent from the initial
| measured value,
| Dissipation factor =~ = = = « = - Change shall not exceed 0.5

percent,

! 3.19 Voltage-temperature limits, When capacitors are tested as specified in

L,6,16, the capacitance change shall not exceed the applicable limits specified in
i table II,

3.20 life ‘at elevnted ambient te_nmemture!. When tested as spexified in

L, 6 17, capacitors shall meet the following requirements:

Visual examination « = = = =« = = No mechanical damage.
I Dielectric withstanding
voltage (vhen specified,
see 3,1} - = = = = - « = = = = Ag specified In 3.5.
Insulation resistance = = = - = = Shall be not less than the
value specified {see 3.1).

Gapacitance (vhen specified,
gee 3.1} = = = = = « = = « = = A5 gpecified in 3.8.
Dissipation factor = = = = = = = Shall not exceed the value
specified (see 3.1).

3.21 Marking. Unless otherwise specified (see 3.1), capacitors shall be per-
manently and legibly marked with the type designation, the manufacturer's name or
symbol, and the date code. Paper labels shall not be uped, Other markings which
in any wvay interfere with, cobscure, or confuse those specified herein are prohib=-
ited. The marking shall remain legible after all tests.

3.21.1 Me desisrgtion. There shall be no space between the symbols which com=

v d o A 4 LMiaw the adon ~f dha s addbsan dran mAadr caceedd oo
M LBC ldl.!: D:p‘: \Ll:ﬂlyﬂbl.ull. LG WD DLLT Vi WIT oUW UWeDh Ve PCiilluv Wic

type designation to be marked on one line, it may be divided into two or thres
lines as shown in the following examples:

Examples:
CKDS
22K or 100K
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3.21.2 Date code. The date code gshall be in accordance with MIL-STD=U56 and,
unless othervise specified {see 3,1), shall be marked on the capacitor vherever
capacitor size permits,

3.22 Workmnship. Capacitors shall be processed in such a manner as to be unie
form in quality and shall be free from pits, cracks, rough edges, and other defects
that will affect life, perviceability, or appearance.

3.22.1 Soldering, All excess flux or solder shall be removed. Electrical con-
nections shall be mechanically secured before soldering, where possible, and elec-
trically continuous after soldering.

k. QUALITY ASSURANCE PROVISIONS

k. Responsibility for inspection. Unless otherwise specified in the contract
or purchage order, the supplier is responsible for the performance of all inspec-
tion requirements as specified herein. Except as otherwise apecified s the sup-
plier may utilize his own facilities ¢— any commercial laboratory acceptable to the
Government. The Government reserves the right to perform any of the inspections
set forth in the apecification where such inspections are deeled necessary to assure
supplies and services conform to prescribed requirements,

4.1.1 Test eguipment and inspection facilities. The supplier shall establish
and maintain a celibration system in accordance with MIL~C=45662.

4.2 Classification of inspecticna. The inspections specified herein are classi-
fied as follows:

Ea} Qualification inspection {see 4.4}, -
b) Quality conformance inspection (see 4.5), -

4,3 Inapection conditions, Unless otherwise specified herein, all inspections
shall be performed in eccordance with the test conditions specified in the “GENERAL
REQUIREMENTS" of MIL=STD=-202.

& laboratory acceptable to the Government (see 6.2) on sample units produced with
equipment and procedures normally used in production,

4.4 Qualification inspection. L/ Qualif%cation inspection shall be performed at

4.4.1 Sample size, The number of capacitors to be subjected to qualification
inspection shall be as specified in the appendix to this specification,

L,L.2 Inspection routine., The sample shall be subjected to the inspections
speclfied in table IV, in the order shown. All sample units shall be subjected to
the inspections.of group I, The sample shall then be divided as specified in table
IV for groups II to VI inclusive and Bsubjected to the inaspection for their

particular group.

1/

Application for qualification tests shall be made in accordance with "Provisions
Governing Qualification” (see 6,2.1).
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TABLE IV, Qualification inspection,

Requirement Test Runber of Kugber of
Examination or test paregraph paragraph sample units failures _/
to be allowed
inspected
2/
o

sual and mechanjical 3
exanination:i- « = = = = « = = — L.6.1
Materials, design, con-

struction, and work-

mEnship = « = « = = = = = - 3.3, 3.4, and ——

3.22

Phynsical dimensiona and . L/

m.rkinay--"'"--' 3.1 and 3.21 - >J51 or Y63 &I
.electric withstamling
voltAge = = = = = = = = = = = 3.5 L.6,2
TJometric presaure
(reduced) =« = =« = = =@ = = =« 3.6 h.6.3
sulation resistance = = = - = 3.7 L.6.4
pacitance = = = 4 = o - = = - 3.8 4.6,5
Bsipation factor = = = -~ = = 3.9 b.6.6
al (styles CK18 and CKI9) = = 3.10 4,6.7 J J

Group IT
ock, medi_u;zﬁct {all - -

styles except CK21, CK22,

S

CK26, and CK27) = = = = = = - 3.1 L.,6.8

braticn, high frequency - - - 3.12 4.6.9

‘mperature cycling and 12 - 1
impersion = = = = = @ &« & = 3.13 4.6.10 )

At spray (corroaion)
(styles CK70, CK72, CKBO,
and CKB1)} @« =« = = = = = = = = 3.1k b.6.11 o

Group ITI
tminal strength {direct load)
(vhen specified, see 3.1) - 3.15 L.6.12 1 - 1 .
iature resistance - = = = = = 3.16 L,6.%13 —( - -{ ' 1
Group IV
Aderability = = « = « = a o = 3.17 b,6.14 10 1
Group V
sistance to soldering heat
(all styles except CK21,
CcK22, CK26, and CK2T} = = = = 3.18 L.6.15 b o
Group VI
1 tezperature limits - - 3.19 4.6,16.1 1 1
fe (at eievated ambient 12o0r a4 1
temperature) = = =« = = = = 3,20 L.6,17.1 ] _{ J

A sample unit having one or pore defects shall be consjdered as a single failure,
Hondestructive examinations and tests {see 20,2).

Marking defects shall be based on visual examination only and shall be charged only for
illegible, incomplete, or incorrect marking,

One additional sample unit is included in each mliple size to permit auvbatitution for the
failure alloved in group I,

PR PN P W G o I T

For styles OHDS and CKDG capacitors with dual u:iwemui.rc ratings \aee 3.1}, 12 sample
units ahall be gubjected to the group VI tests at 125°C; the remaining 12 sample unitl
shall be subjected to the group VI tests at 150°C. R
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L.b.3 Pailures. Failures in excess of those allowed in table IV shall be cause
for refusal to grant qualification approval.

L.s5 Quality conformance inspection.

L,5.1 Inspection of product for delivery. Inspection of product for delivery
ghall consist of groups A and B inspecticns. Except as specified in 4.5,1.L.4,
delivery of products which have passed groups A and B inspections shall not be de-
layed pending the resuits of group € inspection.

h.5.1.1 Ingspection lot. An inspection lot shall consist of all capacitors of ~
the same style, produced under essentially the same conditions, and offered for ine
gpectlon at one time, The capacitance values and voltages produced shall be re=-
presemnted in the lot 1n approximately the ratio of production, (The sample units ine
cluded in the lot may be marked with various date codes, )

4.5.1.2 Group A inspection. Group A inspection shall consist of the examination
and tests specified in table V, and shall be perfortied on the same set of sample
units, in the order shown.

TABIE V. Group A inspection.

Requirement Test AQL {percent
BExemination or test paragraph paragraph tiv
M Jor T
Visual and-mechanical examination: — h,6.1
Materials « = = « = = = = = » - = 3.3 -
Body Qimensions = = = = = = = = = 3.1 ——— .
Design and construction (other 1.0 - 4.0
than body dimensions) = = = = = 3.k -——-
mkin.&l/-----------” 3.21 -
Workmanship = = « = = « = = « o - j.a2 -——
Dielectric withstanding voltage =.- 3.5 4.6,2
Insulation resistance = = = = = = - 3.7 4,64
Capacitance = = - = = = c = a - o - 3.8 b,6.5 1.0 ~-=
‘Disgipation factor = = = = = = = = 3.9 L,6,6
{Seal (styles CK18 and CKI9) - - - - 3.10 4,6.7
Y
Marking defects shall be based on vigusl examination only, Any subsequent elec-
tri defects shall not be used as a basis for determining marking defects.

L.5.1.2.1 mlﬂiﬂ.g_pl_an_. Statistical sampling and inspection shall be in accord-
ance with MIL~-STD-105 for general inspection level II, - The acceptable quality level
{AQL) shall be as specified in table V, Major and minor defects shall be as de-
fined in MIL=-STD=105 and as specified in table V,

L.5.1.2,2 ReJected lotg. If an inspection lot is rejected, the supplier my re-
work 1t to correct the defects, or screen out the defective units, and resubmit for
reinspection. Regubmitted lots ghall be inspected using tightened inspection.

Such lots shall be separate from new lote, and shall be clearly identified as rein-
pspected lots. '

k.5.1.3 Group B _inspection. Group B inspection shall consist of the tests speci-
fied in table VI, in the order shown, and shall be performed on sample units which
have been subjected to and have passed the group A inspection.
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TABLE VI, Group B inspection.

Teat Requirement. Test
8 .paragraph paragraph

Voltage-temperature

1imits = = = = - - 3.19 4.6,16,2
Life (at elevated

ambient tempera-

ture) (perfor-

mance check) = - - 3.20 L,6.17.2.1

4.5.1,3.1 Sampling plan, The sampling plan shall be in accordance with
MIL-STD-105 for special inspection level 5-4. The AQL shall be 4.0 percent defec-
tive,

4,5.1,3,2 Rejected lots. If an inspection lot is rejected, the supplier may re-
work it to correct the defects, or screen out the defective units, and resubmit for
reinspection. Resubmitted lots shall be inspected using tightened inspection.
Such lots shall be separate from nev lots, and shall be clearly identified as rein-
gpected lots.

b.5.1.3.3 Disposition of sample units, Sample units wvhich have been subjected
to group B inspection shall not be delivered on the contract or purchase order.

4,5.1.4 Group C ingpection, Group C inspection shall consist of the tests speci-~
in table VII, in the order shown. Group C inspection shall be made on sa.mple
-1 +*

- - T | fen s a1 tsl-] el T M e o -
ed from Inspection lots which have passed groups A and B inspections,

b.5.1.400 w. Sample units shall be selected in accordance with
4,5.1.4,1,1 and L.50.4,7,2, The number of sample units to be inspected for each

sampling period shall be as specified in table VII. A different sample shall be
selected for each subgroup,

b,5.1,4,1,1 Every month, Every month, sample units shall be selected and sub-
Jected to the tests of subgroups 1, 2, and 3 of table VII., Subgroups | and 2 may be
checked during alternate biweekly periods.

L.5.1, h =1, F\:prv 2 montha, Bvarv 2 months, samnle units ghnll bha saleptsd and

1.5.1 montha, BEvery 2 months, sample Ls
sub.ject.ed to t.he teat of subgroup 4 of table VII, These sample units shall be
selected from sample units which have been subjected to the 250-hour performance
test (see table VI).

L4,5,1,4,2 Fallures, If the number of failures exceeds the number allowed in
table VII, the sample ghall be considered to have failed.,

b.5.1.4.3 Digposition of sample unita., Sample units which have been subjected to
group C inspection shall not be delivered on the contract or purchage order,
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TABLE VII. Group C inspection,. .

Requirement Test Number of Number of
Test paragraph parsgraph | sample units f‘e:.ilures1
to be allowved —/
inspected
__Every month (Subsg# 1) - ~
Shock , medium impact (all .
styles except CK21, CK22,
CK26, and CK27) = = = = - - 3.1 4.6,8
Vibration, high frequency - = 3,12 4.6.9 -
Temperature cycling and > 12 > 1
immersion = = = = = - « = = 3.13 4,6,10
Salt spray (corrosion) g
(styles CX70, CK72,
CK80, and CEB1) - - = - - 3.14 4, 6.1 J J
Every month {Subgroup 2) - -
Barometric pressure
i (reduced) = = = = = = = = - 3.6 4.6.3 12
Terminal strength {direct, ) !
| load) (vhen specified,
. gee 3,1) - - e meeaaa 315 L.6.12
 Moisture resistance - - - - - 3.16 4.,6.13 ~
; *Every month (Subgroup 3) : ‘ '
Solderability = = = « = = = « 3.17 L,6.14 - 10 1
Every 2 montha {Subgroup 4)
13Te (at elevated ambient ’
temperature) (contimuation
te8t) = = = =~ = = = = = = o 3,20 4,6.17.2,2 12 ;

1 .
-/ A sample unit having one or more defects shall be charged as a aingle fallure,

4.5.1.4.4 Noncompliance, If a sample fails to pass group C inspection, the sup-
plier shall take corrective action on the materials or processes, or both, as war-
ranted, and on all units of product which can be corrected and which weye mamu-
factured under essentially the same conditions, with essentially the same materials,
proc=ases, etc, and which are considered subject to the same failure. Acceptance of
the product shall be discontinued until corrective action, acceptable to the Govern-
ment, has been taken, After the corrective action has been taken, group C inspec-
tion shall be repeated on additional sample units (all inspection, or the inspection
which the original sample failed, et the option of the Government). Groups A and B
inspections may be reinstituted; however, final acceptance shall be withheld until
the group C reinspectlion has shown that the corrective action vas succesaful. In
the event of failure after reinspection, information concerning the fallure and cor-
rective action taken shall be furnished Lo the cognizant inspection activity and the

qualifying activity.

L.5.2 Retention of qualification. To retain qualification, the supplier shall
forward, at 6-month intervals, to the qualifying activity, a summry of the results
of groups A and B tests, indicating as a minimum the number of lota vhich pasged

and the number vhich falled, and a summry of the results of group C tests, includ-
ing the mumber and type of any part failures, The summary shall include those tests

10
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performed during that G-month period, If the summary of the test results indicates
nonconformance with specification requirements, action shall be taken to remove the
failing product from the qualified products list. Failure to submit the summry
shall result in loss of qualification for that product. 1In addition to the periodic
submission of inspection data, the supplier shall immediately notify the qualifying
activity at any time during t,he 6-month period that the inopection data for group ©
inspection indicates failure of the gqualified product to meet the requirements of
the gpecification. In the event that no production occurred during the reporting
period, a negative report shall be submitted,

4.5.3 Inspection of preparation for delivery. Sample packsges or packs and the
inspection of the preservation, packsging, packing, and marking for shipment and
jtorage shall be in accordance with the requirements of MIL-C-39028.

4.6 Methods of examination and test.

4,6,1 Visual and mechanical examination. Capacitors shall be examined to verify
that the materials, design, construction, physical dimensions., marking, and workman-
ship are )m accordance with the applicable requirements (see 3.1, 3.3 s 3.4, 3.21,
and 3.22 .

4.6.2 Dielectric withstanding voltage {(see 3.5).

L.6.2.1 Dielectric. Capacitors shall be tested in accordance with method 301 of
MI1~-5TD=202, The following details and exceptions shall apply:

| {a) itude e)md nature of test voltage - As specified
see 3.1 "
Duration of application of test voltage - 5 % 1 seconds

(¢) Points of epplication of test voltage - Unless other
vise specified (see 3.1), between the capacitor-
element terminals,

{d) Limiting value of surge current = Shall not exceed 50
millinmperes (ma).

{e) Pxamination after test - Capacitors shall be examined
for evidence of damage and breakdown.

4.6.2.2 Body insulation (wvhen epplicable, see 3.1), Unless otherwise specified
(see 3.1), capacitors shall be placed in a container of stainless steel powder so
that the powder will not be less than 0.065 inch and not more than 0,125 inch away
from the lead wires. A dc potential {see 3.1) shall be applied between the two
leads connected together and the steel powder for a period of 5 £ 1 seconds, The
test circuilt shall be so arranged that the surge current will not exceed 50 ma.
Grains of stainless steel powder shall not exceed 0,005 inch diameter., Following
the teat, capacitors shall be examined for evidence of damage and breskdown.

4.,6,3 Barometric pressure (reduced) (see 3.6). Capacitors shall be tested in ac-
cordance with method 105 of MII~STD-202, The following details and exceptions shall
apply:

(a) Method of mounting - Securely fastened by their normal
mounting means.
ib Test conditions - As specified (see 3.1).
Test during subjection to reduced pressure = A dc poten=-
tial as specified (see 3.1) shall be applied for a
period of 5 £ 1 seconds,

—ib
-
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(d) Points of application of test voltage - Unless otherwise

specified (aee 3.1), between the capacitor-element
terminals,

{e) Surge current - Shall not exceed 50 mm.

4.6.4 Insulation resistance (see 3.7). Capacitors shall be tested in accordance
with method 302 of MIL~-STD-202. 'ﬂ.‘le following details shall apply:

ia; Test conditions - As specified (see 3.1).

b) Special conditions - If a failure occurs et a relative
humidity over 50 percent, the insulation resistance
ey be measured again at any relative humidity less
than 50 percent,

(c) Points of measurement - Unless otherwise specified (see

3.1), between the capacitor-element terminals.

L.6.5 Capacitance {see 3,8), Capacitors shall be tested in accordance with
method 30% of MIL-STD=202., The following detall and exception shall apply:

a) Test frequency - As specified (see 3.1).
b) Test voltage - 1.0 t 0.2 volt rms,

ROTE: Following a dielectric withstanding voltage or
insulation resistance teat, capacitance may be
measured after holding the capacitor for a
period of time not to exceed 12 hours.

4,6,6 Dissipation factor {see 3.9). Dissipation factor shall be measured with.a
bridge or other suitable equipment at the frequency and voltage specified in L, 605,

L.6.7 Seal (styles CKI18 and CK19) (see 3,10), Capacitors shall be subjected to
a saturated steam atmosphere of 5 pounds per square inch gage for a period of 20 to
30 minutes. Insulation resistance, capacitance, and dissipation factor measurements
shall then be made a3 specified in 4.6,4, 4,6,5, and 4.6.6, respectively.

4.6,8 ghock, medium impact (all styles except CK21, CK22, CK26, and CK27) (see
3.11)., Capacitors shall be tested in accordance with method 205 of MIL~STD=-202.
The following details and exception shall apply:

b) Test-condition letter - C (50 G's).

¢) Measurements during shock - Puring the last shock in each
direction, an electrical messurement shall be made to
determine intermittent contacts of 0.5 ms or gremter
duration, or open- or short-circulting.

(4) Examinaticn after shock - Capacitors shall be visually
examined for evidence of breakdown, arcing, and mech-
anical damage.

L,6,9 Vibration, high frequency ‘see 3.122. Capacitors shall be tested in accord-
ance with method 204 of MIL~-STD=202, The following details and exceptions shall

apply:

;a; Mounting - Capacitors shall be rigidly mounted by the body.

(a) Mounting - Unless ctherwise specified {see 3.1), capacitors
ghall be rigidly mounted on a mounting fixture by the body

. with their leads secured to rigldly supported stud-termi-

L mals, so spaced that the length of each lead from the ca-
pacitor is approximately .375 inch vhen measured from the

12
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edge of the supporting terminal, Leads shall be within
30 degrees of being parnllel; each lead in disk types
shall be in the plane of the flat surface from vhich it
extends. When securing 1eads, care should be taken to

aundd emdmabdee dho Yoo A Ve T L R .
BYWANM Al AINE WIIE LCRAUS. J.nc nl.Ju.uumg Juu-u.rc aladd e

80 constructed as to preclude any resonances within the
test range. An examination of the mounting rixture
shall be made on a vibrator. If any resonant frequen-
cles are observed, adequate steps shall be taken to
damp the structure.

Electrical-load conditions - During the test, a dc poten~

* tial equal to 125 percent of the ruted voltage (see
3.1) shall be applied betwsen the terminsls of the ca-
pacitor.

Teat-condition letter - B (15 G's) or D {20 G's) (eee 3.1),

Duration and direction of motion - 2 hours in each of three
mutually perpendicular directions {total of 6 houra),

Measursments during vibration - During the last cycle in each
direction, an electrical measurement shall be made to deter-
mine intermittent operation or open- or short-circuiting,

Thaarvotiana aholl olas ha mrnda +a Aatarminae dntarnmd ddame
WORETVORLAONS SNS4. S.80

Mo AEMAT Wi MU weL AT LWl M v wCal v

contacts or open~ or short-circuiting, Detecting eguipment
shall be sufficiently sensitive to detect any interruption
of 0.5 ms or greater duration.

Bmnination after vibration - After the test and with the cu-
pacitors still mounted in the mounting fixture {except in-
stances shere inspection cannot be made without removal of

the capacitor), the capacitor shall be visuslly examined for
evidence of mechanical damage,

4.6.10 Temperature cycling and immersion {see 3.13).

L.6,10.1

Temperature cycling, Capacitors shall be tested in accordance with

wethod 102 of MIL-S5TD-202. The following details shall apply:

4,6.10.2 Immersion.
accordance with method 104 of MIL-STD-202.
apply:

k. 6.11

(e} Test-condition letter - D, except that in step 3, sample units

shall ®e tested at the maximm rated temperature {see table I
a.nd 3-1 )o

{t} Measurements before and after cycling - Not applicable,

a) Test-condition letter - B,
b) Examinations and measurements after final cycle - Capacitors

ghall Ye visually examined for evidence of mechanical damege;

Adalantrds withotanddne valtasa (i anendPfdad sas 3 1Y
WULO AL Bk d WA Wl WOl AL LI L, 'U&\%: "lll;‘l HECw 44 AWy DT JII[' J-ll

sulation resistance, capacitance {wvhen specified, see 3.1), and
dissipation factor (vhen specified, see 3,1) shall then be meag-
ured as gpecified in 4.6.2.1, 4.6.4, b,6.5, and L4.6.6, respec-
tively.

Salt spray (corroaion) (styles CKJO, CK72, CKBO, and CKB1) (see 3.14),
Japacitors shall be tested ln accordance with method 101 of MIL-S5TD-202. The fol-
lowing detaila and axception shall apply:

(a2

\uy

Applicable salt solution - 5 percent
{58 o

Mok sl lovm Tabkdow _
LEDUTUUIRLL LWL AT wLEL =

n .
D V5o uuuu!’}a
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(¢} Measurements after exposure - Not a.pplica‘ble.
(d) Examinations after test - Capacitors shall be viaually

examined for evidence of harmful and extensive cor-
rosion.

4,6,12 Terminal str h {direct load} {(vhen specified, see 3,1
Capscitors shall be held by one terminal and the specified losd {gee 3.1} gra.dually
applled to the other terminal, The pull shall be applied for at least 5 geconds.

Capacitora shall then be examined for evidence of loosening and rupturing of the
terminals.

4.6,13 Moisture resistance (see 3,16). Capacitors shall be

eated ir
with method 106 of MIL-SID-202, The following details and exceptions shall app

[ ]

Number of cycles = 20 continuous cycles,

loading voltage - During the first 10 cycles, a dc
potential of 100 volts or rated voltage, whichever is
less, shall be applied across the capacitor terminals.
Once each day, a check shall be performed to determine
vhether a capacitor has shorted.

{d) Final measurements - After t.he final cycle, capacitors
ahell be conditioned at 9'5 5 r' and a relative
huridity of 50 £ 5 percent for a period of 18 hours
minimm, 24 hours maximum, and shall be visually ex-
amined for mechanical damage. Dilelectric withstanding

. voltage (vhen gpecified, see 3.1), insulation resis- .

. tance, and capacitance (vhen speciried, see 3.1) ghall -
be measured as specified in 4,6 , 4,64, and 4,6.5,
respectively.

Za Initial measurements - Not applicable,

4.6,14% Solderability (eee 3,17). Capacitors shall be tested in accordance with
method 208 of MIL-STD-202, The following detail shall apply:

(a) Number of terminations of each part to be tested - As
gpecified (aee 3.1),

L4,6.15 Resistance to solder heat {all styles except CK21, CK22, CK26, and
CK27) {gee 3. I'B')—'capacft'o'ra'shau“n 'b-el_teat-—led m_acco_rdanc!'—e wIth method 21"__0 of
MIL-STD-202, The following details and exceptions shall apply:

(s} Depth of immersion in the molten solder - To a minimum
of 0,01 inch from the capacitor body,

sbz Tegt-condition letter - B (260 * 5°CJ, .
(c) Cooling time prior to measurement after teat - 10 £ 1
minutes.

{4) Mensurements after test - Insulation resistance, ca-
pacitance, and dilaipa.t.inn factor shall be measured
as specified in 4,.6,4, L.6.5, and L 6.6, respectively.

4,6.16 Voltage-temperature limits {see 3.19).

4,6,16,1 For %Hication :I.nsgection. Capacitors shall be tested as specified
in 4,6,5, except t the capac ce measurements shall be made at the steps shown
in table VIII and at a sufficient number of intermediate points between steps B and
O of table VIII to establish a true characteristic curve. Thne capacitance valie
chtained in atep C of table VIII shall be considered as the reference point, The
capacitance measurement at each temperature shall be recorded vhen two succeasive
readings taken at S-minute intervals at that temperature indicate s capacitance
change of less than 1 percent.

b
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TABLE VIII. Voltage-temperature-limit cycle,

Step Y Voltage Temp'erature
volts, dc_ x
Aeccmmameeees. None 42542
- N - - None =95%2
C===oa==2==-= None estzm
) ) J U None Max rated temp -0
2
E-oacowoaooeoaasn -/500 Max rated temp
g/ =0
Faoocnneceoasasa 500 +2512
Go-ommmeoemn 2/ 500 -5542
Y

X

stylea CKDS and
Da

e 3=1\- atens

= LI JF B < L5 40

temperature.

2/ For capacitors with voltage ratings of less than 500 volts,
rated voltage (see 3.1) shall be applied.

4,6,16,2 For quality conformance inspection. Capacitors shall be tested as speci-
Tied in 4.6,78.7, except that measurements shall be made only for steps C, D, E, and
G of table VIII.

CKO6 capacitors with dual temperature matings
and E ghall be performed at :

T
Fowa stra 243

n
Loy =1y RN

L.6.17 Life {at elevated ambient temperature) {see 3.20).
4,6,i17.1 For qualification ection. Capacitors shall be tested in accordance
wvith method 108 of MIL-SID-202, The following details and exceptions shall epply:
(a.) Distance of temperature measurements from specimens ’

in inches - Not applicable. .
{b) Test temperature and tolerance = At the applicable

meximum rated temperature, .0°C (see 3.1). For
styles CKDS and CKOS capacitors with dual temperature
ratings {see 3.1), this test shall be performed at
each maximm rated temperature.

(c) Operating conditions - Capacitors shall be subjected
to the specified voltage (see 3.1), The surge cur-
rent shall not exceed 50 ma. When necessary, a
suitable current-limiting resistor shall be inserted

" Into the circuit.

d) Test conditions ~ As specified (see 3.1).

e) Measurements during and after exposure - At the con-
clusion of this test and while the capacitors are
still held at the maximm reted temperature, dielec-
tric withstanding voltage (when specified, see 3.1),
insulation resistance, and capacitance (vhen speci-
fied, see 3.1), shall be measured as specified in
4,6.2.1, 4,64, and 4.6.5, respectively. The ca-
pacitors shall then be returned to the inspection
conditions specified in 4.3, and shall be visually
examined for evidence of mechanical damage and oblit-
eration of marking; dielectric withstanding voltage
(vhen specified, see 3.1), insulation resistance, ca-
pacitance (vhen specified, see 3.1}, and dissipation
factor shall be measured as specified in 4.6.2.1,
4,6.4, 4.6,5, and 4.6.6, respectively.

15
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4,6,17.2 For quality conformance inspection.

L.6.17.2,1 Performance check., Capacitors shall be tested as specified in
L.6.17.1, except that the duration of the test shall be 250 houra,

L,6,17.2,2 Continuation test, Ga.pacitora ghall be tested es specified in
4.6.17.1, except that the durstion of the test shall be fiad

an aand nan 3
EXCED Swntl of the test shall SPCCLIivia 38T .

1)
Ly

5. PREPARATION FOR DELIVERY

5.1 Capacitors shall be prepared for delivery in accordance with MIL-C-39028.
6. NOTES

6.1 Ordering data, Procurement documents should specify the following:

a) Title, number, and date of this specification.

B) Titla. rmurhar. and Asta of tha ammlinnkhla snanifian
27 SaVan) sremared p wemia WSRO0 ULl AT GPPLiCROAC SPOCLI ACRVLOT
-]

+
sheet, and the complete type designation (see 3.1)

(c) Required levels of preservation and packaging and packing,
and specianl marking (see section 5).

4~
i

6.1.1 Indirect shipments. The preservation, packaging, packing, and marking re-
Quirementa Iaee section 5) Bpply only to direct purchases by or direct shipments to
the Government and are not intended to apply to contracts or orders between the sup-
plier and the prime contractor,

6.2 Qualification, With respect to products requiring qualification, awards will
be made only for Products vhich are at the time get for opening of bids, qualified

St Gir maralbedl ST S s acary AR Eiia sl 2SR

for mclusion in the applicable qualified products list, whether or not auch pro=
ductas have actually been so listed by that date. The attention of the auppliers 1isa
called to this requirement, and manufacturers are urged to arrange to have the pro=-
ducts that they propose to offer to the Federnl Goverrmment tested for qualification
in order that they may be eligible to be awarded contracts or orders for the pro-
ducts covered by this specification, The activity responsible for the qualified
products list is the Naval Electronic Systems Command, Department of the Ravy,
Washington, D. C; however, information pertaining to qualification of products may
be obtained fram the Defense Electronice Supply Center (DESC-E), Dayton, Chic L5LO1,
Application for qualification tests sghall be made in accordance with “"Provisions
Governing Qualification” (sec 6.2.1).

6,2.1 Copies of "Provisions Governing Qualification” may be obtained upon eppli-
cation to Commanding Officer, U, 8, Haval Supply Depot, 5801 Tabor Avenue,
Fhiladelphia, Permsylvenia 19120,

6.3 Ambient operating conditions, Designers are cautioned to give consideration
to the change in dielectric constant with temperature, shelf aging, and electric-
field intensity, and should recognire that the apparent insulation realstance may
vary with humidity and surface conditions.

6.4 Superpeded atyles, Several styles formerly covered by this specification
have been canceled, Recommended subatitute {tems arnd applicable specification
sheets are as listed in-table IX,

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T08:42Z
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TABLE IX, Cross-reference of subsititute items,

Deleted or superseded style Recommended subastitute style
Style Spec sheet Style 8pec sheet
CK17 = = - = «| MIL-C-T1015/20| CKIS MIL-C-11015/20
CK33 = = = = « MIL-C-11015/5 CK22 MIL-C-11015/2
CK36 - @ - - -| MIL-C-11015/6 cK MIL-C-11015/1
CK3T = « = = - MIL-C-11015/7 No Replacement

CKUT = = = « <f MIL-C-11015/8 cK27 MIL-C-11015/4
CK50 = - - = -] MIL-C-11015/16 CKE1 MIL-C-11015/10
CK51 = = = - =l MIL-C-11015/17| CKB3 MIL~-C-11015/12
CK90 and CK91< MIL-C-11015/22 No Replacement

6.5 Standard capacitor types. Equipment designers should refer to MIL-STD-198,
"Capacitors, Selection and Use of," for a selection of standard capacitor types and
values for nev equipment design. Application information concerning these capacitors
is also provided in MIL-STD-198,

6.6 Revision asterisks. Asterisks are not used in this revision to identify
changes with respect to the previous issue dus to the extensiveness of the changes,

Custodians: Preparing activity:
Army - EL Navy - EC
Navy - EC S
Alr Force - 11 (Project 5910-0829)

Review activities:
Army = EL, MI, MU
Navy - EC, AS, 0S, SH
Alr Force - 11, 17, 85
IBA - ES cai.e Ilcll -

User activities:
Army =
Navy = MC
Alr Force ~ 19

17/18
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APPENDIX

PROCEDURE FOR QUALIFICATICH INSPECTION

10. EBCCPE

10,1 This appendix details the procedure for submission of samples, with related
- data, for qualification inspection of capecitors coverdd by this specification., The -
procedure for extending qualification of the required sample to other capacitors
covered by this specification is alao cutlined herein.

20, SUBMISSIGH

20.1 gample,

20.1.1 BSingle-style submission., A sample consisting of 51 sample units (63
sample units are required for styles CKDS and CKO6) of the highesat capacitance value
in each voltage rating, in each rnted temperature and voltage-temperature limits, in
each style for which qualification is sought shall be submitted.

20.1.2 Combined-voltage submission {styles CKG0, CKG63, and CK70). A sample con-
sisting of 20 sample units of the highest capacitance value in each voltage rating,
in each rated temperature and voltage-temperature limits, in sach style for vhich

qualification 1s sought shall be submitted (see table X).

TABIE X, Combined-voltage submission. .’

No, of pample
Style | units to be Type Rated
submitted deaignation | voltage
26 CKH0AWT 52M 500 ,
26 CKE0AW102M 1,000 .
26 CKROAXLTIK 500
CKbH0 26 CKE0AX221K 1,000
26 CKAOBX151K 500
26 CKG6OBX101K 1,000
26 CK63AW103M 500
CK63 26 CK63AWLT2M 1,000
26 CKTOAX681K 500
CK70 . 26 CKTOAX101K 1,000

20.1.3 Combihed-style submission [styles CK d CK19), Styles (K18 and CKI
may be submitted simultaneously by the sulmission of 25 sample units of the highest
capacitance value in each style, Failure of dne style will disqualify -the entire -
submission,

20.2 Test data, When examinations and tests are to be performed at a Government
lsboratory, pricr to subtmission mll sample units shall be subjected te all of the
examinations and tests indicated ms nondestructive in table IV, Bach submisaion
ahall be accompanied by the test data cbtained from these examimations and tests,
The performance of the destructive tests by the supplier on a duplicate set of
sample units is encouraged, although not required, All test data shall be sutznitted
in dunlicate.

;)
ol

. ,‘_
- -
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.

20.3 Certification of materianl. Wwhen submitting samples for qualification, the
ipplier shall submit certification, in duplicate, that the materials used in his
ymponents are in accordance with the mpplicable gspecification requirementa,

20.4 Description of items., The supplier shall submit & detailed description of
18 capacitors being submitted for inspection, including bedy, coating, electrode
iterial, terminal leads, etc..

30. EXTENT OF QUALIFICATION

30.1 Single-style submission. Capacitance-range qualification will be restricted
> values equal to and less than the capacitance value submitted, Capacitance-tol-
rance qualification will be restricted to tolerances equal to and wider than the
Jlerance submitted, Voltage rating qualification will be restricted to that sub-~
itted, Rated tempernture and voltage-temperature-limit qualification will be re-
:ricted to that submitted. Qualification of one style may be the basis for quali-
lcation of another style, as shown in table XI, provided that the dilelectric
iterial, rated temperature and voltage-temperature limits, and dielectric thickness
e essentinlly the same. .

TABLE XI, Style qualification.

Style May also qualify

CKOG = = = = = - - - | CKOB

CKIO = = = = - - - - | CkD, CKDB

CKI3 - - -~==---| CKI2

CKIb = = === - - - | cKI3, CKI12 :
"CKIS = = = - = = = = | K14, CKI13, CKI12 -
CKI6 = = = = - - - = | CKI5, oIk, cK13, cKi2
cxﬁ'l-------- CK60

CKE2 = = = = = = = CK61, CK6O

GK63------- CK62,CK61,CK50

OKE5 - « - = - - - - | KBl

CK66-- - o =@ - = CK65:CK61¥

cm’r-- - > & = = CK56.CK65,CK6‘4

OKB9 - - - = - - - - | cxeB

30.2 Combined-voltage submission !stxles CKB0, CK63, and CKTO!. Capacitance-range
mlification vill be restrictad to wmlues Pg.l_lgl t0o and leaa than the ggps_mit.angg

1lue submitted. Capacitance-tolerance qualification will be restricted to tolerances
1u8l to and wider than the tolerance submitted. Voltage rating qualification will

: restricted to those submitted, Rated temperature (range) qualification will be
istricted to ranges equal to and narrover than the widest range submitted.
sltage-temperature-limit qualification will be restricted to limits equal to and

lder than the narrowest 1limit submitted,

30,3 Combined-style submiseion (atyles CKI8 and CK19). Qualification of capaci-
wnce tolerance K in the style submitted will he the basis for qualification of ca-
icitance tolerance M,
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