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MIL-C-5E
27 May 1975

SUPERSEDING
MIL-C-5D
5 August 1966

MILITARY SPECIFICATION

CAPACITORS, FIXED, MICA DIELECYRIC,
GENERAL SPECIFICATION FOR

This specification is approved for use by ati Depart-
gents and Agencles of the Department of tiefense.
1. SCOPE
1.1 Scope. This specification covers the general requirecents for colded, dipped,
and potted nfca dielectric, fized caopacitors intended pricarily for use in high- ‘

stability, low-loss rodio-frequency applicationa such as tuned circulis {see 6.1).
This is a groded specificntion covering ronges in terpernture coefficient, capacitance
tolerance, tecperature, and vibrotion,

1.2 Classification.

1.2.1 Type designation. The type designotion shall be in the following form, and
as specified (sce 3.1 and 6.2):

ous c D 010 D A

. .
]

Style Characteristic Voltage Copaci- Capacitance Terperature Vibration
1.2.1.1) {1.2.1.2) rating tance talerance range grade
(1.2.1.3) (1.2.1.4) (1.2.1.5) (1.2.1.6) (1.2.1.7)

1.2.1.1 Style. The'style is identified by the two-letter sychol “CM' followed by
a two-digit mu=ber; the letters identify nica dielectric, fixed capacitors, and the
mocber identifies the shape and dicensions of the capaciter.

1.2.1.2 Characteristic. The characteristic is ldentified by s single letrer which
indicates the relative stability of the capacitor with tecperature change, in accord-
ance with toble 1.

TABLE 1. Chorocteristic.

Sychol | Tetpernture coctficient Capacitonce drift ]
Parts/oillion/*C

B-~===+==== Not specified Not specified

C = = ==« == === i -200 to «200 +(0.5 percent +0.1 pF)

D= ==a==a==-= -100 to +100 £(0.3 percent +0.}! pF)

E«o=oo=coe-x .- - -20 to +100 £(0.1 percent +0.1 pF)
1 B m e me e ee == ! 0 to «70 +{0.05 percent «0.1 pF];
1,2,1.3 The voltage rating is identified by o single letter in

occordance w
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TABLE 1I. Voltage rating.
‘ | Voltage Voltage Voltage
Symbel " rating Symbel rating Symbol rating
! volts, dc volts, dc volts, dc
b
A- - - - - 100 Jd - - =~ - - 2,000 R-=---- 10,000
B----- 250 K----- 2,500 5$----- 12,000
c~---- 300 L----- 3,000 T--=---=- 15,000
R i 500 M- ---- 4,000 u----- 20,000
PE - == - - 600 N-=-=--- 5,000 V----- 25,000
E Fowea~- 1,000 L 6,000 W--=-=-- 30,000
O i 1,200 Q----- 8,000 X=--=-=-- 35,000
yH- - -~ - | 1,500
1.2.1.4 Capacitance. The nominal capacitance value expressed in picofarads {pF)

is identified by a three-digit number; the first two digits represent significant’
figures and the last digit specifies the number of zeros to follow.

1.2.1.5 Capacitance tolerance. The capacitance tolerance is identified by a single
letter in accordance with table III.

TARLE IIt Canacitance talaranra
£ | ) Lapacitance tolerance
: 1
} Symbol Capacitance tolerance |
D--~-==---4 +.5 pF i
Do ool +13 !
N +2% .
N L LR +5% }
bt K e e e - - - - + g
b K 1 £10%
1. 2. 1. £ Tammanratur wan Tha tamnaratiirern ranon jo idantifiad har o0 picala late oo
i.a.2.6  12mMPEYalUL H nd Lemperature Tanhge 15 jaentirieq by & single i1elter

[ad 1o
-
o~
—ry
[1]

in accordance with

. [ Operating |
j Symbol 1 temperature range i
i

¥

' i M- - = - - -- 4 -55" to +70°C
I -§5° ta. +85°C
i 0 ---- - - 4 -55% to +125°C
e P e - - - - - o - ) -55° to +150°C

1.2.1.7 Vibration grade. The vibration grade is identified by a single digit in

accordance with table V.

TABLE V. Vibration grade.

Symbol 1 Vibration condition

10 to 55 Hz
10 to 2,000 Hz

(S]]
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I l 2. APPLICABLE DOCUMENTS

1 2.1 The following docucents, of the issue in effect on date of invitation for bids
or request for proposal, forn a part of this specification to the extent
specified herein:

SPECIFICATIONS

FEDERAL
FF-5-200 « Setscrews; Hexngon Socket and Spiine Sochet, Headless.
FF-5-210 - Setscrews; Squarchead ond Slotted Mendless.

MILITARY
MIL-C-39001 - Capacitors, Fixed, Mica Dielpgtric, Established Reliability,

General Specification For.

MIL-C-35028 - Capacitors, Packaging of.

MIL-C-45662 - Calibration System Requirements.
{See Supplement 1 for list of nssociated specification sheets.)
STANDARDS
MILITARY

MIL-STD-105 - Sacpling Procedures ond Tables for Inspection by Attridbutes,
MIL-STD-202 - Test Methods for Electronic and Electrical Cocponent Parts.

{(Copies of specifications, standards, drawings, and publications required by
. A suppliers in connection with specific procurenent functicns should be obtained fron
' ' the procuring octivity or as directed by the controcting officer.}

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

NATIONAL BUREAU OF STANDARDS
Handbook H28 - Screw-Thread Standards for Federnl 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 individunl iteo requirenents shall be as specified
herein and In accordance with the applicable specification sheets. In the event of any
conflict between requirenents of this specificotion and the specificorion sheets, the

-1atter shall povern (seec 6.2).

3.2 Qualification. Capacitors furnished under this specification shall be products
wvhich are qua ed for listing on the opplicable qualified products list at the tipe
set for opening of bids (seec 4.4 and 6.3).

3.3 Material. The materinl shall be ans specified hercin. However, when a definite
caterial is not specified, o material shatl be uscd which will enable the capacitors
to reet the performance requirements of this specification. Acceptance or approval of

any constituent materiol shal!l not be construed s a guaranty of the acceptance of the
finished product.
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3.3.1 Ipsulating, impregnating, and sealing compoumds. iInsulating, impregnating,
and sealing compounds, including varnishes, wax2s, and the like. shall be suitable for
each particular application. C(ompounds shall preserve the clectrical characteristics
of the insulation to which applied. The compound, either in the state of its original
application or as a result of cracking or aging, shall have wo adverse effect on the
performance of the capacitor. The compound shall not leak from the cuposciter when it
is mounted in any position under the conditionz specified herein.

3.3.2 Plating. All cxposed metal surfices other thun ainminum shall be suitably
plated or hot-tin-dipped to provide protection for the bLase metul against corrosion,
except that brass inserts molded into place may remain unplated. Cadmium shall not be
used for plating.

3.3.3 Iron and steel. The use of ferrous material for current-carryving parts will
not be permitted except for capacitors with wire-lead terminals, where annealed copper
clad steel wire (30 percent minimum conductivicy) may be substituted as terminal leads.

3.3.4 Wood. Wood, suitably treated, may be used for wedges and spacers.

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

3.4.1 Case. Capacitors shall be effectively sealed against the entry of moisture,
and the elements shall be mounted so as to prevent injurious movement in the capacitor
cases. The capacitor elements shall be completely enclosed by the cases except where
terminals or leads project.

3.4.2 Terminal leads. Leads shall be made of a solid conductor of the length and
diameter specified (see 3.1) and shall be coated with solder having a tin content of
40 to 75 percent, and shall meet the solderability requirements of 3.14.

3.4.3 Threaded parts. All threaded phrts shall be in accordance with Handbook H28.

3.4.3.1 Locking of screw-thread assemblies. All screw-thread assemblies shall be
rendered resistant to loosening under vibration. When practicable, split-type lock-
washers of brenze or corrosion-resistant steel shall be provided under all nuts. Where
a screw mates with a plastic part, a threaded meta) insert shall be molded therein.

3.4.3.2 Screws. Screws shall be in accordance with FF-§-200 or FF-5-210, as
applicoble. Screws smaller than size 4 shall not be used cxcept with specific approval
of the bureau or agency concerned.

3.4.4 Connections. In no case shall electrical connections depend upon wires, lugs,
terminals, and the like, clamped between a metallic member and an insulating maoterial.
Such connections shall be soldered or shall be clamped beiween metal members, preferably,
such as an assembly of two nuts, two washers, and a4 machine screw. If such an assembly
is not used, and the maintenance of a tight connection depends upon the resistance of
any insulating material to compressive stress or shear, such connections shall be
securely soldered. This restriction does not apply where space and mechanical limita-
tions preclude such design; however, in such cuses, the conmection between the lead or
terminal and the capacitor electrode shuall be Jesigned so as to provide secure and
permanent contact with the electrode.

3.5 Dielectric withstanding voltage.

3.5.1 Molded and dipped capacitors. When tested as specified in 4.6.2.1, capacitors
shall withstand the direct current (dc) potential specificd without damage, arcing, or
breakdown.

withstand the alternating current {ac)} potential specificd withont damagpe, arcing, or
breakdown.

3.5.2 Potted capacitors. When tested as specified in 4.6.2.2, capacitors shall
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3.
capacit
down.

hor

.} Case insulation (CM45 through CM73 only). When tested as specified in 4.6.2.3,
ors shall withstond the dc potentia] specified without domage, arcing, or break-

3.6 Barocetric pressure. When tested as specified in 4.6.3, capacitors shall with-
stand the potentio) specified [sec 3.1) without damage, arcing, or breokdown.

3.7 lInsulation resistance. Unless otherwise specified {see 3.1), when capacitors
are tested as specified In 4.6.4, the Insulotion resistance shall be not less than the
applicable requirenent specified in table V1 (see figure 1).

TABLE V1. 1Insulation resistonce.

Copacitance valus Minicun insulation resistance

At 25°C

¢ to 10,000 picofarads 100,000 negohms

10,000 picofarads and greater 1,000 cegoha~nicrofarads 1/
At BS*C

0 to 5,000 plcofarads 15,000 cegohms

5,000 picofarads and greater 75 negohn-nicrofarads
At 125°C

0 to 3,300 picofarads 10,000 cegohns

3,300 picoforads and greater 33 cegohn-aicrofarads
At 150°C

0 to 1,500 piceforads $.000 cegohms

1,500 picofarads and greater 7.5 megohm-nicrofarnds

1/ Product obtained by sultiplying the capacitance in micro-
farads by the insulation resistance in megohms.

3.8 Dissipation factor.

3.8.) Molded nnd dinped capacitors. When ceasured as specified in 4.6.5, the

............... aiuue

dissipatjon foctor shall not exceed the applicable value shown on toble VII {(see 6.1.4).

3.8.2 Potted and cnst epoxy capacitors. When cessured as specified in 4.6.5,
dissipation shall not exceed 0.35 percent for units having nominal capacitence values
of 1 to 1,000 pF and 0.15 percent for units having copacitance values greater than
1,000 pF.

3.9 Capacitonce. When ccasured as specified In 4.6.6, the copacitance shall be
within the tolerance shown in the type designotion (see 3.1).

3.10 Current rating {(potted and cant epoxy copacitors only). When tested as speci-
fied in 4.6.7, the tecperature al any part of the externsl surface of the capacitor body

shall not rise obove the achient tecperature by core than 15°C for the potted styles and
not rore thon 40°C for the cast ecpoxy styles.

3.11 vibration. Nhen capacitors are tested as specified in 4.6.8, there shol) be no
cechanical damage, intermittent contacts, nor open- or short-circuiting.
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3.12 Thermal shock and immersion cycling. When tested as specified in 4.6.9,
capacitors shall meet the following requirements:

Dielectric withstanding voltage - - - - As specified in 3.5.
Insulation resistance - - - - - - - - - At least 30 percent of initial require-
ment for molded and dipped capacitors;
3,000 megohms for moided-case potted
capacitors; 4,000 megohms, minimum,
for ceramic-case potted capacitors.
Dissipation factor - - - - - - - - - - Not greater than 150 percent of initial
requirement.
Capacitance change from the initjal
value obtained when measured as
specified in 4.6.6 - - - - - - - - - Shall not exceed the value specified
(see 3.1).

3.13 Shock (specified pulse). When capacitors are tested as specified in 4.6.10,
there shall be no visible mechanical damage, intermittent contacts of 0.5 millisecond
(ms) or greater duration, nor open- or short-circuiting.

3.14 Solderability (wire-lead capacitors only}. When capacitors are tested as
specified in 4.6.11, the dipped surface of the capacitor lead to be inspected shall be
limited to a one-inch area extending outward from .050 inch of the capacitor body for
molded units and from the epoxy coating or from the bottom of the crimp, as applicable,
for dipped units. Of this area, at least 95 percent shall beé covered with a new smooth,
solder coating. The remaining 5 percent of the surface to be inspected shall show only
small pinholes or voids; these shall not be concentrated in one area. Bare base metal
and areas where the solder dip failed to cover the original coating are indications of
poor solderability, and shall be cause for failure when their total area exceeds 5 per-
cent of the surface to be inspected. In case of dispute, the percent coverage with
pinholes or voids, shall be determined by actual measurements of these areas, as
compared to the total area.

3.15 Terminal strength (wire-lead capicitors only). When capacitors are tested as
specified in 4.6.12, no part of the terminals shall loosen or rupture and no other
damage shall result. For dipped capacitors, minor chipping of the resinous coating of
the meniscus only, will not be considered a failure, provided that the sample unit
passes all subsequent environmental tests.

3.16 Moisture resistance. When tested as specified in 4.6.13, capacitors shall meet
the following requirements: -

Dielectric withstanding voltage - - - - As specified in 3.5.

Insulation resistance - - - - - - - - - At least 30 percent of initial require-
ment. N

Dissipation factor - - - - - - - - - - Not greater than 150 percent of initial
requirement.

Capacitance change from initial
value obtained when measured
as specified in 4.6.6 - - - - - - - - Shall not exceed the value specified
{see 3.1).

3.17 Temperature coefficient and capacitance drift. When measured as specified in
4.6.14, the temperature coefficient and capacitance drift shall be within the limits
specified in tabhle I for each characteristic.

3.18 Low-tcmperature storage and life. When tested as specified in 4.6.15 and
4.6.15.1, capacitors shall meet the following requirements:

Visual examination - - - « - - - -~ - - No mechanical dJdamage, and marking shall
remain legible.

Dielectric withstanding voltage - - - - As specified in 3.5.

Dissipation factor - - - - - - - - - - Not greater than 150 percent of initial
Tequirement.




'.»

Downloaded from https://www.everyspec.com

MIL-C-SE

Insulation resistance - - - - - - « ~ - Shall peet Initial requirement.
Copacitance change froo initial
value obtanined when ceasured
as specified in 4.6.6 - - « - - - - - Shall not exceed the value specified
(see 3.1).

3.1B.1 Performance check. When tested as specified in 4.6.15.2.1, copacitors shall
ceet the following requireoents:

Visua! exanination - - - - - - « - - No pechanfcal damage and carking shall
recain Jegible.

Dielectric withstanding voltage - - - As specified in 3.5.

Dissipation factor - - - -~ - - - - - Not greater than 150 percent of initisl
requirenent.

Insulation resistance - ~ - - - - - - Sholl ceet initisl requirecent.

Copacitance change froo initial
value obtained when ceasured .
as specified in 4.6.6 - - -+ - - - - Shnll not exceed the value specified
{sec 3.1).

3.18.2 Continuntion test. NWhen tested as specified in 4.6.15.2.2, copacitors shaell
peet the requirecents specified in 3.18.

3.19 Marking. Capatitors shall bo marked in accordance with one of the cethods
specified in 3.19.1 ond 3.19.2. The carking cothods are given in the order preferred.
Other carkings which in any way interfere with, obscure, or confuse those specified
herein, are prohibited. Each capacitor shall be legibly rarked with scear-resistont
ink that will withstand the environcental testa specified herein. The carking shall
recain legible after all tests.

3.19.1 Full carking. The capacitors shall be rarked with the type designation,
canufacturer’'s noce or sycbol, working voltage, and where applicable (see 3.1), the
current roting ot | cegahertz (MHz). There shall be no space between the syrbols which
cocprise the type designation.

3.19.2 Partial corxing. When space or existing colds do not pernit the carking
spocified in $.19.1, the type designation, canufacturer's nane or sychol, and where
applicoble (see 3.1), the current roting at } Miz, sholl be carked on the capacitor.
1f lack of space requires it, the type designation may appenr on two lines. In this
event, the type designotion shall be divided ns shown in the foliowing exacple:

CM15CD
010DN3

An abbreviated iype designation marking will be pernitted for styles CMO4 and CMO9
as follows:

CM4ED
10130

3.19.3 Established reliability (ER) marking. An ER port canufactured in accord-
ance with MIL-C-39001 cay be carked and furnished as o non-ER part to this specifica-
tion, if produced on the sace assechbly line or lines, and provided it is subjected to
and meets all the inspectlon requirements of the ER part. This is applicable only to
group 1 of 4.5.1.1. .

3.20 Norkoanship. Copocitors shatl be processed in such a canner as 10 be uniforp
in quality and shal! be free froo plits, corrosion, craocks, rough cdges, and other
defects that will affect life, serviceability, or appearance.

3.20.1 Riveting. Rivots shall be tight and shall bo satisfactorily headed.

3.20.2 Soldering. Where soldering is enmployed, all traces of corrosive flux shall
be recoved.

9
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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 in the contract or
order, the supplier may use his own or any other facilities suitable for the per-
formance of the inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the inspections set
forth in the specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed requirements.

4.1.1 Test equipment and inspection facilities. Test and measuring equipment and
inspection facilities of sufficient accuracy, quality, and quantity to permit perform-
ance of the required inspection shall be established and maintained by the supplier.
The establishment and maintenance of a calibration system to control the accuracy of
the measuring and test equipment shall be in accordance with MIL-C-45662.

4.2 Classification of inspections. The inspections specified herein are classified
as follows:

(a) Qualification inspection (see 4.4).
(b} Quality conformance inspection {sec 4.5).

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

4.4 Qualification inspection. Qualification ingpection shall be performed at a
laboratory acceptable to the Government (see 6.3).

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

4.4.2 Inspection routine.

4.4.2.1 Single-type submission. The specimens (see 20.1.1) shall be subjected to
the examinations and tests specified in table VIII, in the order shown. All specimens
shall be subjected to the examinations and tests of group 1. The specimens shall then
be divided into the remaining groups as shown in table VIII, and subjected to the tests
for their particular group.

4.4,2,2 Single-style submission. The specimens (see 20.1.2) shall be subjected to
the electrical tests of group I and the temperature-coefficient and capacitance-drift
test of table VIII only. Only one defective shall be allowed.

4.4.3 pefectives. Defectives in excess of those allowed in table VIII and 4.4.2.2
shall be cause for refusal to grant qualification.

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 inspection.

10
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TABLE VIIL. Qualificotion inspection.
Nucber of defectives allowed
Requirenent | Method Qualifi-| Qualifi-| Qualifi- Qualifi-
Exanination or test parograph |paragroph cation cotien cation-* cation
group A groups | group D} group E
Band C
Group 1
Visual and cechanical
exppination - - -~ - -~ | 3.1, 3.3 to {4.6.1 N 0 out 1 w W
3.4.4 incl, of 19
3.19 o
3.20.2 inel bV} v/
Dlelectric with-
standing voltage - - | 3.5 4.6.2 ‘l’fo:; ;fm;; 2;‘;; ;fo:
Bargoetric pressure - - 3.6 4.6.3 > P
Insulotion resistance - | 3.7 4.6.4
Dissipation factor - -13.8 4.6.5
Copacitance - - - ~ - - | 3.9 4.6.6 0 out .
Current roting {potted of 19
and cast epoxy J J
copacitors only} - < 13.10 4,6.7.1 y
Group It
vibration ~ - - - - - =~ |11 4.6.8 “
Thercol shock and
ir~orsion cycling - - | 3.12 4.6.9.1 1 out 1 out 1 out r‘
to of 12 of 6 of 3 1 ouy
4.6.9.1.3 of 2
incl
Gro 11
Shock (speci N
pulse) - - ~ - - - - |33 4.6.10 \
Solderubility (wire-
lead capuacitors
only) - v - ~ - = = = |3.14 a.6.11 )lout% 0out |y 0oue |12 out
Terninal strength of 12 of 6 of 3 of 2
{wire-lead
capacitors only)- - - |3.15 4.6.12
Moisture resistance - - | 3.16 4.6.13 ) )
Group IV
Teperature coefficient !
and copacitance .W ) 1
drift « - = - = = - = 37 a.?éla.l Y, : y
4.6.14.1.3]\ 1 out] ! \ 1 out 0 out } 1 ou{
incl of 1§ of 6 } of & of 4
Low-teoperature ,
storage and 1ife - - |3.18 ¢4,6.15 and
fa.6.15.1 J J ) J

b

substitution for the nllownble defective in group I.

2

One additional specicen is Included in each sacple of 19 and 43 specizens to peroit

drift test, 6 of which shal) be of the low capacitonce sacple units when single
style qualification is sought.

with one defective allowed.

11

Only 12 specicens are to be subjected to the tecperature-coefficient and capacitance-

Only three specicens are o be subjected to the low-tecperature-storage and life test
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4.5.1.1 Inspection lot. An inspection lot, as far as practicable, shall be as
specified in MIL-5TD-105, and shall consist of capacitors in one or more styles. The
sample selected from the lot shall be representative of the styles in the lot. Styles
may be grouped as follows:

Group . Styles
I = = === - CMO4, CMOS, CMO6, CMO7, CMO8, CM0O9, CML0, CM11,
- CMI2, and CMi3.
2 = = =~ = = - = CM15, CM20, CM30, and CM35
J - - CM45, CM50, CM55, and CM60.
4 -« = - - = = - = CM65, CM6&6, CM&S8, CM70, CM71, and CM73.
LR CM75, CMBO, CMB5, CM90, and CM95.
6-------- CM76, CM78, CM81, CM83, CMB6, CM88, CMI1, and CM93.

4.5.2 Rejected lots. If an inspection lot is rejected, the supplier may withdraw
the lot, rework it to correct the defects, or screen out defectives, as applicable, and
reinspect. Such lots shall be kept separate from new lots and shall be clearly identi-
fied as reinspected lots. Rejected lots shall be inspected, using tightened inspection.

4.5.3 Group A-inspection. Group A inspection shall consist of the examinations and
tests specified in table IX, in the order shown.

TABLE IX. Group A inspection.

AQL (percent
Examination or test Requirement Method defective
paragraph paragraph Major Minor
Visual and mechanical examination: --- 4.6.1 ™
Material - - - -~ - - - = = = - = - - 3.1, 3.3 to -—--
- 3.3.4 incl ]
Body dimensions - - - - - - - - - . 3.4 --- I
Design and construction {other than
dimensions) = - = - - - - - - - - 3.4 to 3.4.4 --- 7 1.0 $ 4.0
incl {
Marking }f - = = - = - - - - = = - - 3.19 to 3.19.3 -——- }
incl :
Workmanship - - - = = - -~ - - - ~ - 3.20 to - !
3.20.2 incl Y, J
Dielectric withstanding voltage - - - 3.5 4.6.2 3
insulation resistance {at room
ambient temperature) - - - - - - - - 3.7 4.6.4.1
Dissipation factor - - - - - - = - - - 3.8 4.6.5 ? 1.0 ---
Capacitance - - -~ - = - - - - = = = = 3.9 4.68.6
Current rating (potted and cast
epoxy capacitors only) - - - - - - - 3.10 4.6.7.2 )

)/ Marking defects are based on visual examination only. Any subsequent electrical
defects shall not be used as a basis for determining marking defects.

4.5.3.1 Sazpling plan. Statistical sampling and inspection shall be in accordance
with MIL-STD-105 for general inspection levels. The acceptable quality level (AQL)
shall be as specified in table IX. Major and minor defects shall be as defined in
MIL-STD-105.

4.5.4 Group B inspection. Group B inspection shall consist of the tests specified
in table X, in the order shown. Shipment of capacitor lots shall not be accomplished
until representative samples of the lot have successfully campleted the group B tests.

12
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TABLE X. Group B inspection.
Test Requirecent Method
h paragraph parograph
Baropetric pressurc - ~ ~ « -~ - - - + - - & 3.6 4.6.3
Insulation resistance (at high acbient
terperature}) - - - - - - L 3.7 4.6,4.2
Teuperature coefficient and capacitance
deift - - - = -« = - o o - - - R 3.17 4.6.14.2 to
4.6.14.2.2 incl
Low-terperature storage ond life
(perforcance check) - - - - - - - A - - . 3.18.1 4.6.15.2.1

4.5.4.1 Sacpling plan.

4.5.4.1.1 All styles (except cast epoxy cnse upkts, see 3.1). The sacpling plan
shall be in accordonce with MIL-STD-105 for special Inspection levels. Unless other-
wvise specified herein, normnl inspection levels shnl? be used at the start of the
contract. The AQL sholl be 2.5 (percent defective) and the inspection level shall be
5-4.

4.5.4.1.2 Cast cpoxy case units., The nucher of sarples to be tested shall be equal
to the lot size up to 8 anople unlts. Thereafter, regardless of lot size, the socple
size need not exceced B units nor exceed 8 units per conth. 1f the lot quantity for o
given conth does not excecd 200 units, data fron the previous conth will be used for a
caxicim usage of three conths.,

4.5.4.2 Disposition of sacple units. Sacple units which have been subjected to
group B inspection sholl not be delivered on the contract or order.

4.5.5 Croup C inspection. Group C inspection shall consist of the tests specified
in table X1, In the order shown. Socple units sholl be taken at randoo froa copacitors
currently in production. The nuther of sacple units to be inspected sholl be as speci-
fied in table XI. Sepurnote sasples of the size required by table XI shall be used for
each sanpling period ond each subgroup listed. Defectives in excess of those allowed
in table X! shall constitute fajlure.

4.5.5.1 Sacpling plan.

4.5.5.1.1 Once overy 2 conths. Once every 2 conths, sarple units of the sarce style
(see 4.5.1) ond tecperature runge shall be sclected and subjected to the applicable
tests specified in table XI, When cach sacple {s selected, the Governcent shall
revigw all sclections cade within tho preceding 2 years in order to nssure that all
styles have been drawn Into the testing prograo.

4.5.5.1.2 Every 4 conths. Every 4 conths, sacple units of the sace style shall be
selected ond subjected to the applicable test specified in table XI.

4.5.5.1.3 Every 6 conths. Every 6 conths, cast epoxy case units sholl be selected
and subjected to the appiticable tests specified in table XI.

4.5.5.2 Disposition of sacple units. Sarple units which have been subjected to
group € inspection shail not be dellvered on the contract or order.

13




Downloaded from https://www.everyspec.com

MIL-C-5E
TABLE XI. Group C inspection.
JALL units except
cast epoxy case units Cast epoxy case units
Require-
Test 1/ eI ee” | Method ":“'m:;f:f Number of "‘:“"e‘;e"f Number of
= paragraph : defectives arp defectives
paragraph units allowed units allowed
to be to be
inspected inspected
Every Every
2 months 6 months
Subgroup I
Vibration - - - -} 3.11 4.6.8 w
Thermal shock 12 i 2
and immersion .
cycling - - - - 3.12 4.6.9.2
Subgro 11 N
Shock (specified : h h
pulse) - - - - - 3.13 4.6.10
Solderability
{wire-lead
capacitors
only) - - - - - 3.14 4.6.11 >
Terminal strength 12 1 2 > 1
(wire-lead
capacitors
only) - - - - - 3.15 4.6.12
Moisture
resistance - - - | 3.16 4.6.13 J y, -
Every
4 months
Sub 111
Low-temperature
storage and life
(continuation
test) 2/ - - - - | 3.18.2 4.6.15.2.2 18 1 4 )
1/ Styles CM&5 gnd CM70 shall be subjected to the vibration and thermal shock and

jmmersion cycling tests only. Four samples are to be tested with no defectives

allowed.

Sample units to be tested shall be selected from sample units which have been sub-

2/
T jected to the 250-hour performance-check test {see table X}.

4.5.5.3 Noncompliance. If a sample fails to pass group C inspection, the supplier
shall take corrective action on the mazerials or processes, or both, as warranted, and
on all units of product which can be corrected and which were manufactured under
essentially the same conditions, with essentially the same materials, processes, etc.,
and which are considered subject to the same failure. Acceptance of the product shall
be discontinued until corrective action, acceptable to the Govermment, has been taken.
After the carrective action has been taken, group C inspection shall be repeated on
additional sample units (all inspections, or the inspection which the original sample
failed, at the option of the Government). Groups A and B inspections may be rein-
stituted:; however, final acceptance shall be withheld until the group C reinspection
has shown that the corrective action was successful. In the event of failure after
reinspection, information cencerning the Failure and the corrective action taken shall
be furnished to the contracting officer.

14
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4.5.6 Retention of qualification. To retain qualification, the manufacturer shall
forward at G-conth Intervels, to the qualifying sctivity, s summary of the results of
groups A and B tests, indicating as o cinicm the nucbher of lots which passed and the
number which failed, and a sucary of the results of group C tests, including the
mmber and type of ony port failure. The sicoory shall include those tests perforced
during that 6-conth perjod. If the sucrary of the test results indicates nonconformance
with specification requirepents, action shaol! be taken to recove the failing product
froo the qualified products iist. Failure to subnit the suwr—ary shall result in loss
of quolification for thot product. In oddition to the periodic suboission of inspection
data, the supplier shail icmediately notify the qualifying activity ot any tice during
the §-conth period that the inspection data indicates failure of the qualified product
to peet the requirecents of the specificotjon. 1f no capocitors are tested during the
6-conth period, the canufacturer bay be given an additional 6-conth peried, by the
qualifying activity, to supply data before being retoved froo the qualified products
l1ist. However, o negative report shall be required at the 6-conth interval.

4.5.7 Inspection of preparation for delivery. Sacple packages and packs and the
inspection of the preservation and packoging, pocking, ond rarking for shiprent and
storage sholil be in accordsnce with the requirecents of MIL-C-39028.

4.6 Mothods of exanination and test,

4.6.1 Visun) and cechanical exanination. Capoacitora sholl be exanined to verify
that the materlals, design, construction, physical dicensfons, marking, ond workmnship
are in accordance with the applicable requirecents (see 3.1, 3.3 to 3.4.4 inclusive,
and 3.19 to 3.20.2 inclusive).

4.6.2 Dielectric withstanding voltaoge.

4.6.2.1 Molded snd dipped capacitors (see 3.5.1). Capocitors shall be tested in
accordonce with Cethod 301 Of MIL-SID-202. The following dotails shal) apply:

{o) Magnitude and noturc of test voltoge - 200 percent of the de working
vo\tnac {sec 3.1).

(b) Duration of opplication of test voltage - Not less than 1| second nor
core thon § seconds. The duration of the test shall begin when 95
percent of the test potentisl s reached.

{¢) Points of opplication of test voltnge - Botween terninals.

{d) Lipiting valuc of surge current - Shall not exceed 5 nilliacperes (oA).

{¢) Exoninations after test - Copacitors shall be exanined for evidence of
darage, arcing, and breakdown,

4.6.2.2 Potted capacitors (sce 3.5.2). Copacitors shall be tested in accordance
with cethod 301 of MIL-STD-202. The following details shall apply:

{0} HMognitude &nd nature of test voltoge - An nc sine-wave potential
having a root cean square {rms) volue equal to the peak working
voltage ot & frequency of 100 Hz or less (sce 5.1).

(b) Ouration of opplication of test voltoge - The full potential shall be
applied for not less thon 5 seconds, starting at no core than one-
fourth the test value and then being raised concinuously, or in
steps not grester than 10 percent of full test value, to full test
value.

{c) Points of application of test voltage - Between terninnis,

{d} Exaninations after test - Copacitors shall be exanined for evidence
of danage, arcing, and breakdown.

4.6.2.3 Cose insulation for styles CM4S through CM7?3 only (seec 3.5.3). Capacitors
shall be tested in occordance with pethod 30t of MIL-STD-202. The following details
shall apply:

(8} Magnitude and nature of test voltage - 200 percent of the de working
voltage, Or a potential whose peak is equnl to 200 percent of the
peak working voltage, as applicable [see 3.1).
15
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{b) Duration of application of test voltage - Not less than ! second nor
more than 5 seconds,

(c} Points of application of test voltage - Between the terminals connec-
ted together and a metal electrode touching the face or faces of the
enclosure which the design indicates as a logical mounting surface.

{d) Examinations after test - Capacitors shall be examined for evidence of
damage, arcing, and breakdown.

4.6.3 Barometric pressure (see 3.6). Capacitors shall-be tested in accordance with
method 105 of MIL-STD-202. The following detnils and exceptions shall apply:

(a) Method of mounting - Not applicable.

(b} Test condition - Reduced pressure as specified (see 3.1).

(e} Tests during subjection to reduced pressure - A test potential as
specified (see 3.1) shall be applied between the terminals for not
less than 1 second nor more than 5 seconds.

(d} Examinations after test - Capacitors shall be examined for evidence of
damage, arcing, and breakdown.

4.6.4 1Insulation resistance (see 3.7).

4.6.4.1 At room ambient tewperature. Capacitors shall be tested in accerdance with
method 302 of MIL-5TD-202. The following details shall apply:

(a) Test-condition letter - A.

(b} Points of measurement - From terminal to terminal. {Condensed moisture
may be removed by a blast of air.)

4.6.4.2 At high ambient temperature. Capacitors shall be subjected to the appli-
cable high ambient temperature (see 3.1 and table IV) for a period of time sufficlent
to reach thermal stability and shall then be peasured as specified in 4.6.4.1.

4.6.5 Dissipation factor (see 3.B). Dissipation factor shall be measured at a
frequency of 1 MHz £1,000 Hz when the nominal capacitance is 1,000 pF or less, and
1 kHz $100 Hz when the nominal capacitance is greater than 1,000 pF. Measurement
accuracy shall be within 2 percent of the dial reading or :.0005 dissipation factor,
whichever is greater. Frequency accuracy shall be :] percent.

4.6.6 Capacitance (see 3.9). Capacitance shall be measured in accordance with
method 305 of MIL-STD-207 at a frequency of 1 MHz :10 percent when the capacitance is
1,000 pF or less, and at a frequency of 1 kHz when the capacitance is greater than
1,000 pF. . Capacitance measurements shall be made at 25°C and need not be more
accurate than #(0.2 percent +0.5 pF).

4.6.7 Current rating (potted and cast epoxy capacitors only) (see 3.10).

4.6.7.1 For qualification inspection. With the capacitor supported so as to have
free air on all sides, the rated current at one of the specified frequencies (see 3.1)
be passed through the capaciter. Maximum case temperature shall be determined
by the use of an alcohol thermometer. The ambient temperature shall not exceed 30°C
and shall be held within 2°C during the test. The test shall be continued until
thermal stability has been reached.

s2hall
3nGas

4.6.7.2 For gquality conformance inspection. An abbreviated test may be made by a
method satisfactory to the manufacturer and the Government. This may consist of the
application of exterral heat in order to attain thermal stability at the rated current
more quickly. At the discretion of the Government, several sample units may be tested
periodically in accordance with the test specified in 1.6.7.1, to verify the equiva-
lence of the two tests.

4.6.8 Vibration (see 3.11).

16
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4.0.5.t Low frequency (grade 1). Capacitors shall be tested in accordance with
method 201 of MIL-S5TD-202. The following details shall apply:

(n) Tests and ceasurccents prior to vibration - Not applicable.

(b) Method of counting - Rigidly mounted by normal counting means.

(c) Duration of vibration - 3-1/2 hours (90 minutes in each directicn).

{d) Measurecents during vibration - During the last cycle in each direc-

' tion, an electrical ceasurecent shall be cade to deternine inter-

nirtent contacts of 0.5 ns or grester duration, or open- or short-
circuiting.

(e} Exaninations after test - Capacitors shall be visually exspined for
evidence of mechanicnl dacage.

4.6.8.2 High frequency {grade 3). Copacitors shall be tested in accordance with
pethod 204 of MIL-STD-202. The following details and exceptions shali apply:

{a) Mounting - Capacitors sholl be rigidly counted by the body to a
vibration-1est opparntus.

(b) Test-condition letter - D (20G).

(c) Mecosurecents during vibration - During the last cycle in each direc-
tion, on e#lectricnl ceasurement shall be oade to deternine inter-
oittent contacts of 0.5 ns or greater duration, or open- or short-
cireviting.

{d) Exanination after test - Capacitors shall be visunlly exanined for
evidence of pechanical dacage.

4,6.9 Thereal shock and icmersion cyeling (see 3.12).

4.6.9.1 For qualificntion inspection.

‘ “) 4.6.9.1.1 Thernal shock., Copacitors shall be tested in accordance with cethod 107,
test condition A, of MIL-5TD-202, except thaot at step 3, the caxicun tecperature

L]

e

- 1?

os applicable, and for the potted capacitors it shall be 70° _g,c.

Ll - o
for the colded and dipped copoacitors shall be 85° :goc. 125° C, and lSﬂ'_goc.

4.6.9.1.2 [Icoersion cyeling.

3.6.9.1.2.1 Molded and dipped capacitors and colded~caose potted capacitors.
Thereal shock sholl be followed by ic=ersion cycling in accordance with cethod 104,
test condition B, of MIL-STD-202. At the end of the iczersion cycling, surface cois-
ture shall be recoved by circulating air at rooo tecperature, or wiping with o clean
dry cloth, or both. The elapsed tice between the recoval of the capacitors froo the
irzersion tank and the ceasurccents shall not exceed 30 oinutes.

4.6.9.1.2.2 Cceranic-cose potted capscitors. Thereal shoch shall be foliowed by a
1S-minute icoersion in tap water at 65°C. The capacitors shall then be cooled in alr
te roon tecpersture (25° 25°C).

4.6.9.1.3 Measurccents. After thermol shock and icmersion c¢ycling, the dielectric
withstanding voltoge, Insulation resistance, dissipation factor, and capacitance shall
be ceosurcd as specified in 4.6.2, 4.6.4.1, 4,6.5, and 4.6.6, respectively.

4.6.9.2 For quality conforcance inspection. Capucitors shall be tested as speci-
ficd in 4.6.9.1, cacept that only three of the five thernal shock cycles shall be
| required; however, at the optlon of the manufacturer, the tecperature within the cold
charber cay be tower than -55°C, ond the tecperoture within the hot chacber may be
higher than the applicable paxicun temperature of 4.6.9.1.1; and the tecperature of
f the vater oay be higher than 65°C, or lower than 20°C.
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4.6.10 Shock (specified puise) (see 3.13}. Capaciters shall be tested in accordance
with method 213 of MIL-5TD-202. The following details shall apply:
(a) Mounting - Cupacitors shall be rigidly mounted by the body.
{b) Test—condition letter - 1 (100G(pk)).
{c) Mrasuremcnts and clectrical loading during shock - DC rated voltage
shall be applied to the capacitor during test. Observations shall
be made to determine intermittent contact or arcing or open- or short-
circuiting. UDetection equipment shall be sufficiently sensitive to
detect any interruption of 0.5 ms or greater duration.
{d) Measurements after shock - Capacitors shall be visually examined for
evidence of arcing, breakdown, and mechanical damage.
4.6.11 Solderability (wire-lead capacitors only) (see 3.14). <Capacitors shalil be
tested in accordance with method 208 of MIL-STD-202. The following details shall apply:

' (2) The number of terminations of each capacitor to be tested - 2.
{(b) Special preparation of terminations - None; to be tested in an "as
received" condition.
(c) Depth of immersion in flux and soclder - Both leads to be immersed to

within 0.05 inch of the capacitor body.

4.6.12 Terminal strength (wire-lead capacitors only) (see 3.15).

4.6.12.1 Pull test. Capacitors shall be held by one terminal and a load gradually
applied to the other terminal (the capacitor shall not be supported by its body) until
the applied load reaches 5 pounds unless otherwise specified (see 3.1). The maximum
pull shall be applied for at least 5 seconds. The capacitors shall then be exsmined
for evidence of loose or rTuptured terminals.

4.6.12.2 Twist test (straight wire leads only) (see 3.1}. All straight lead
terminals shall be bent through 90 degrees at a point 1/4 inch from the body of the
capacitor, with the radius of curvature at the bend approximately 1/32 inch. The
terminals shall be clamped to within 3/64 :1/64 inch of the bend on the side between
the bend and the remaining portion of the lead, away from the body. The body of the
capacitor shall then be rotated about the original axis of the bent terminal through
360 degrees in alternating directions for five such 360-degree rotations, at the rate

of apprcx1mate1y S seconds per rotation.

4.6.12.3 Bend test {crimped wire leads only) (see 3.1). Capacitors with crimped
leads shall be clamped at the first bend at the bottom of the crimp. The body of the
capacitor shall then be bent 90 degrees from the vertical in one direction, then back
to the vertical, then bent 90 degrees in the opposite direction and then back to the
vertical. This sequence shall be performed one time. After the test, capacitors shall
be examined for loose or ruptured termirals or other danmage.

.13 Moisture resistance (see 3.16). Capacitors shall be tested in accordance
with method 106 of MIL-STD-202. The following details and exceptions shall apply:

{a) Mounting - Except Juring medasurements, capacitors shall be securely
fastened by normal mounting means to rigidly supported terminals,
50 spaced that the length of each lead between support and capacitor
body shall be 5/8 inch.

{b) Initial measurements - Not applicable.

(c) Polarization and load - Not applicable.

(d) Final measurcments - Upon completion of step 6 of the final cycle.

capacitors shall be maintained st a temperature of 25° _looc and

a relative humidity of 20 to 80 percent for a period of 4 to 24 hours;
the dielentric withstanding voltage, insulation resistance, dissipa-
tion falter, and capucitance shall then be measured as specified in
S.6.2, 4060401, 4ou.h, and 4.6.6, Tespectively.

18
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4.6.14 Temperoturg cocfficient and capacitance drifr {see 3.17).

4.6.14.1 For qualification inspection. Capacitance ceasurccents shall be oade in
accordance with 4.6.6 {a frequency of 100 Wt :1 percent ooy be used as an alternate)
at the following tecperatures, in the order listed:

Terperature Tecperature
+25% 22°C +65% 22°C
. +0° o +3°
=557 o€ «70 _O.C (For tecperature range N)
L-]
-40® 22°C . +85° ::oc (For tecperature ranges N,
0, and P)
L]
-10° :2°C +125° ::.c (For tecperature ranges Q
and ?)
L ]
+28" £2°C +150° ‘:,C (For tecperaturs range P)
*45° 22°C *25% 22°C

The ceasurenent at eéach teoperasture shall be recorded when two successive readings taken
ot $5-minute intervals pt that tecperature indlcate no change in capacitance. An
accuracy of £(0.025 percent of noninal copacitance +0.05 pF) shall be raintained for
ceasurenent of capocitance change.

4.6.14.1.1 Tecpernture coefficient. The tecperature coefficient shall be corputed
as follows:

Where:
TC = Terperature coefficient (in parts per pillion per degree C).
Cl s Capacitance (in pF) nt the niddle 25°C (reference) tecpersture.
C2 = Capacitance (in pF) at test tecperature.
T] e 25°C.
?2 e Test teoperature {in degrees ),

4.6.14.1.2 Capacitance drift. Capaclitonce drift shall be cocputed by dividing the
greatest single difterence between any two of the three values recorded at 25°C by the
second value recorded at 25°C.

4.6.14.1.3 Continuous-curve tecperature coefficient. As an alternate te the
neasurezents specified in 4.6,14.1, & continuous curve of capacitance versus tecpersture
may be produced by subjecting the cngacltors to a slowly varying tecperature. The
tecperature shall be varied from +25°C, to -55°C, to the applicable clevated tecperature
{see 3.1 and table IV), to +25°C. A tecperaturc-sensing device shall be echedded in »
du—y copaclitor in o canner to assure accurate internal readings in the capacitor under
test. The teopersture shall be varied slowly cnough to produce a scooth, uniform curve
with no loops at -55°C or the applicoble c¢levated tecperature {see 3.1 and table IV).
Measurenents shall be cade ot o frequency of 100 :10 kHz. Accuracy shall be as speci-
fied in 4.6.14.1.

4.,6.14.7 For quality conforrance inspection. Capacitonce ceasurements shall be made
as specified In 4.6.14.1, or 4.6.14.1.3, except that only five temperature eaposures at
+25°C, -55°C, +25°C, the applicable elevated tempersture (sce 3.1 and table IV), and
+25°C need be rade.
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4.6.14.2.1 Temperature coefficient. The temperature coefficient shall be computed
as specified in 4.6.14.1.1.

4.6.14.2.2 Capacitance drift. Capacitance drift shall be computed as specified in
4.6.14.1.2.

4.6.15 Low-temperature storage and life {see 3.18). Capacitors shall be subjected

-]
to a temperature of -55° igaC for a period of 48 hours. Capacitors shall then be

subjected to the tests specified in 4.6.15.1 or 4.6.15.2.1, s applicable.

4.6.15.1 For qualification inspection. Capacitors shall be subjected to the
applicable potential and temperature specified (see 3.1} for 2,000 hours, unless other-
wise specified (see 3.1). During the test, the surge current shall be limited to 50 mA.
At the conclusion of the test, capacitors shall be returned to the inspection conditions
specified in 4.3,.and shall be visually examined for evidence of mechanical damage and
obliteration of marking; the dielectric withstanding voltage, insulation resistance,
dissipation factor, and capacitance shall then be measured as specified in 4.6.2,
4.6.4.1, 4.6.5, and 4.6.6, respectively.

TABLE XII. Temperature and voltage for life test.

Type of construction Test voltage Temperature

Moided and dipped 150 percent of dc working 85° +3°C, 125° 23°C, and
voltage (see 3.1) 150° $3°C (as applicable)

Potted, molded case 60-Hz (approximately 75% £3°C

sinusoidal) rms voltage
equal to peak working

alen=n fo_-

voltage {see 3.1}

Potted, ceramic case 60-Hz (approximately 75% £3°C
sinuscidal) rms voltage
equal to 90 percent of
peak working voltage
(see 3.1)

Cast mica molded case 60-Hz (approximately 125°% +3°C
sinusoidal} rms voltage
equal to 90 percent of
peak working voltage
(s5ee 3.1}

4.6.15.2 For quality conformance inspection.

4.6.15.2.1 Performance check. Capacitors shall be tested as specified in 4.6.15
and 4.6.15.1, except that the duration of the potential shall be 250 hours (see 3.18.1
and 4.5.4). . ,

4.6.15.2.2 Continuation test. Capacitors which have been subjected to the 250-hour
performance check (see 4.6.15.2.1} shall be tested for an additional period of 1,750
hours in accordance with 4.6.15.1 (see 3.18.2 and 4.5.5.1.2).

5. PREPARATION FOR DELIVERY
Capacitors shall be prepared for delivery in accordance with MIL-C-35028.
6. NOTES

6.! Intended use. These mica capacitors, because of their low-power factor, high-
breakdown veoitage, low-dielectric absorption, and high-insulation resistance, are
intended for use in high-frequency circuits where good stability is required for
temperature, frequency, and aging, such as in timing and frequency-determining
circuits.
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6.1.1 Safe operating voltages. The voltage ratings specified (see 3.1) apply over
the operating tecperature range of the capacitor, and under the following conditions:

{s) OBarometric pressure - As specified in the nssociated specification sheet
for altitudes up to 50,000 feet for the larger transnitting styles and
100,000 feet for the remaining styles.

(b) Relative hunidity - Up to 80 percent.

6.1.2 Safe opernting currents (potted capacitors only). Current ratings for potted
copacitors at various frequencies are as specified (see 3.1), ond apply under conditions
of acbient tecperstures up to 30°C and borometric pressures between 28 and 32 inches of
cercury, with the copacitors supported so as to ollow free air on all sides. Rating
factors for caxicun safe operating currents at higher tecperatures are given in
table XI1I.

TASLE XI1i. Maxicn safe operating currents at high tecperature.

Rating factor {n percent
of rated current

Achient tecperature

=
80 - = = = = .. m e e e e 95
60 < = = =+ = - = ae e eae 85
70 - - - e e e e e e e e e 70

6.1.3 Fln::abillt;. It should be noted thot this specification contains no require-
oents concerning the flar=ability of the materials used in the construction of the

cagpacitors. Users should take this into considerntion when a particular application
involves this requireoent.

6.1.4 Dissipotion factor. For dissipation factor ceasurcment purpases Q « %F
{sece 3.8.1).

6.2 Ordering data. Procurcsent documents should specify the following:

(a) Title, nusher, ond date of this specification.

(b} Title, nucber, and dote of the applicable specification sheet, and the
corplete type designotion (see 1.2.1 and 3.1).

(c) Levels of preservation and pachaging and packing, and npplicable earking
{see section §5).

6.3 Qualification. With respect to products requiring qualification, awards wil)
be wade only for products which are at the tice set for opening of bids, qualified for
inclusion in the applicable qualified products 1ist, whether or not such products have
actually been so listed by that date. The attention of the suppliers is called to
this requiretent, ond ranufacturers sre urged to arrange to have the products that they
propose to offer to the Federa) Governoent, tested for qualification, in order that they
cay be eligible to be awarded contracts or orders for the products covered by this
specification. The activity responsible for the qualified products list is the Air
Force - 85; however, information pertaining to qualification of products cay be obtained
fron the Defense Electronics Supply Center (DESC-E), 1S07 Wilnington Pike, Dayton,
Ohio 45444,

6.4 Air Force application information., Transaitting type capacitors described in
associated specfTicntion sheets MIL-C-5/7 thru MIL-C-5/17 are not to he used in high
performance aircraft or oissile opplications where alzitudes of 50,000 feet cay be
exceeded.
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6.5 Dissimilar metals. Where dissimilar metals are used in intimate contact with

cach other, protection against corrosion shall be provided. Dissimilar metals shall
be as defined in MIL-STD-354, requirement 16.

6.6 Supersession data. Government purchases for logistics will be directed toward
two-plate styles CM68, CM™3, CM78, (M83, CM88, -and CM93. Brackets (flanges) must be

rmh1n
TemGVaoic.

Custodians: Preparing activity:
Army - EL Air Force - 85
Navy - EC

Air Force - 85 (Project 5910-1159)
Review activities:

Army - EL

Navy - EC, AS, 05

Air Force - 11, 17. 80

DsSA - ES

User activities:
Army - ME
Navy - MC, (G
Air Force - 19

[
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APPENDIX
PROCEDURE FOR QUALIFICATION INSPECTION

lo. SCOPE

10.1 This appendix details the procedure for suboission of socples, with related
datn, for qualification inspection of capacitors covered by this specification. The
procedure for extending qualification of the required sacple to other capacitors
covered by this specificotion is 8lso outlined herein.

20. SUBMISSION

20.1 Sanmple.

20.1.1 Single-type subnission. Sets of 43, 19, 19, 12, or 8 capacitors, for
qunlfication groups A, B, C, D, and E, respectively, shall be subnitted for each type
for which qualification is sought. Each sacple set shall be subnitted in the J (45 per-
cent) or closer capacitance tolerance.

20.1.2 Single-style subnission. An additional sacple set of 12 or 6 copacitors
shall be subnftted with each sacple set of 43, or 19 capacitors, respectively (see
20.1.1). The specicens of this additional sarple set shall be in the sace capacitance
tolerance and tecperature ronge, and shall be of the sace design, construction, and
caterials as the corresponding specicens selected in accordance with 20.1.1, and shall
have the lovest capacitance value listed for the particular style, characteristic, and
capacitance toleronce. Where the lowest copacitance value listed for a particular
style is below 45 pP, specicens of the 47 pF value, or prefernobly lower, tay be sub-
nitted. The additional sacple units shall be subjected to the group I tests of table
VII1 and shall represent 50 percent of those units subjected to the tecperature coeffi-
cient snd capacltance drift tests of group IV,

20.2 Quatificotionigroup subnission. Table X1V shows the nucber and types of
specioens to be subnltted for the styles constituting a qualification-group submission.
The characteristics subnitted shall be of the narrowest tecperature coefficient for
which qualification is desired, and shall be in either foil or silvered-pica construc-
tion. The tecperoture range of the specicens subnitted shall be the sace.

20.3 Test data. when specificolly requested, each subnission shall be acco-panied
by test data coverlng the nondestructive tests listed in group ! of table VIII which
have been perforced on the subnitted specicens. The perforcance of the destructive
tests by the canufacturer on a duplicate set of specizmens is cncouraged, although not
required. All test doto shall be subnitted in duplicaote.

20.4 Description of itens. The manufacturer shall suboit o detailed description of
the oaterisls and gencral constructional! features of the cocplete range of capacitors
for which qualification is sought: for exacple, case cateris), Flller, potting con-
pound, type of electrodes and lead cetal, dielectric thickness, margin, etc.

30. EXTENT OF QUALIFICATION

30.1 Molded ond dipped capacitors. Submission and qualification of o particular
style in one of characteristics C, O, E, and F and In one of temperature ronges N, O,
or P automatically carries with it broader requirenents, provided the units are of the
sane style, material, ond construction (ec.g.. qualificotion of characteristic F
includes qualtificotion of charucteristics B, €, [, wnd T € the sane design: qualifica-
tion of tecperature range P includes qualification of rewjmcatuie “mges 7 oaal O of tre
sane design). Qualification of the 25 percent ur closer copacitupce tolerances
autooatically qualifices all other applicabie capacitance tolerances. Qunlification of
o style is lipited to the caxicup watt-second rating and the highest voltage subaitted
except that for styles CM15 thru CM35 approval of the 500-volt rating will be the basis
for the approvsl of the 500-velt and 300-volt rotings. Quolification of cricp lead
style sholl also qualify the comparable straight iead style.
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30.2 Potted and epoxy ctase capacitors. Submission and qualification of a particular
style in‘one of characteristics D, E, or F automatically carries with it qualification
of the lower characteristics which are rated at the same current rating and are of the
same style, design, material, and construction (e.g., qualification of characteristic F
includes qualification of characteristics D and E of the same design); similarly sub-
mission and qualification of a particular style in characteristic C automatically
carries with it qualification of characteristic B of the same style and design. Quali-
fication of the epoxy case type with both mounting plates, shall also qualify comparable
types with one or no mounting plates. Qualification of a sfyle is limited to the highest
watt-second rating and the highest voltage submitted; however, for qualification group D,
an exception is taken (see table XIV).

30.3 Qualification groups. Qualification of all of the types submitted as a com~
plete qualification group (see table XIV) automatically carries with it qualification
of all types for .the styles included in the group which have characteristics of equal
or broader requirements than the types submitted, and of temperature ranges equal to
and narrower than the types submitted. This extension of qualification is contingent
on the use of the same materials, design, and construction for all types qualified in
the qualification group. Wherever material, design, or construction differences exist,
submission shall be made in accordance with 20.}.1 and 20.1.2, as applicable.
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