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MILITARY SPECIFICATION

CAPACITORS, FIXED OR VARIABLE, VACUUM OR GAS DIELECTRIC,
GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
men encies o e ent O ense.

1. SCOPE

i.i Scope. This specification covers the general requirements for {ixed or variabie, vacuum or
gas dielectric capacitors which are intended for use in high voltage applications in military equip-

ment and are rated for use over the temperature range of -55°C to +85°C, -58°C to +100°C,
-55°C w0 +125°C, or 0°Ci0+85°C, as appiicabie (see 3.1i).

1.2 Classification.

1.2.1 Type designation. The type designation shall be in the following form. and as specified
(see 3.1 .2):
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1.2.1.1 le. The style is identified by the two letter symbol "CG" followed by a two-digit
number; the ietiers identify vacuum or gas dieiectric, fixed or variabie capacitors; the number
identifies general shape of the case. Each style designation may include a family of case sizes.

i.2.1.2 Voitage. The voliage rating, expressed in kilovoiis {kV), is identified by a singie istier
in accordance ble I. The kilovolt rating is the peak value of voltage at 60 Hz unless other-
wise specified (see 3.1).

TABLE 1. Peak rated voltage.

Symbol Voitage Symbol Voltage Symbol Volitage Symbol Voltage

- xv | xV 1 xv ' 2
B--- 2 c---1 10 N---1 30 T--- 88
C--- s H--- 12.5 P--- 35 U--- 40
E--- 5 J --- 15 R--- 45 V--- 6
Fe-- 7.8 L--- 20

[

-2.1.3 Capacitancs.
asnwraaaad fn

.2.1.%. 1 Tnr fivad cranariinra Tha naminal sanacitanss nf fivad canasnitara
aiZieiTia avr ZROC CREACIHTTS. <00 DOMINAL COPRCIANCe 00 IRSC CaPatorTs &2

picotarads (pF) has a tolerance of +10 percent, and is jdentified by a three-digit number; the first
two digits represent significant figures and the last digit specifies the number of zeros to follow.
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1.2.1.3.2 For variable capacitors. The capacitance range expressed in picofarads is identified
by two three-digit numbers separated by a dash. The first number identifies the low end of the
capacitance range which may be less than, or egual to, the value indicated. The second number
identifies the upper end of the capacitance range which may be greater than, or oqual to, the value
indicated. Both numbers are in accordance with 1.2.1.3.1. :

* 1.2.1.4 Current. The maximum current, expressed in amperes, for which a unit is rated, is
identified by a single letter in accordance with table II. The current rating is given as a root mean
square (rms) value of a sinusoida! waveform and rated at 16 MHg unless otherwise specitied
(see 3.1). .

TABLE If. Current rating.

Symbol Current Symbol Current
Amperes Amperes
A--- 10 M- - - 80
C--- 20 N--- 75
E--- 30 P--- 100
Ge-- 40 Q--- 125
H--- 42 R--- 45
K--- 50 8 --- 150

* 2. APPLICABLE DOCUMENTS

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

SPECIFICATIONS
MILITARY

MI1L-C-39028 - Capacitors, Packaging of.
MIL-C-45862 = Caliration Systems Regquirements.

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

STANDARDS
MILITARY
MIL-8TD-105 - Sampling Procedures and Tables for Inspection by Attributes.
MIL-8TD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-454 - Standard Gemeral Requirements for Electronic Equipment.

MIL-STD-1285 Marking of Electrical and Electronics Parts.

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

2.2 Othu%nuﬂonl The following document forms a part of this specification to the extent
specifi erein. ess otherwise indicated, the issue in effect on date of invitation for bids or

request for proposal shall apply.
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Handbook H28 - Screw-Thread Standards for Federal Services.

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

. REQUIREMENTS

1 SnacHication sheaeta, The individual ftam requirements shall be as specified herein and in

S.1 Specit The individual be an snecified hereir

m::.mm-mmmm In the event of any conflict batween the
requirements of this specificition and the specification sheets, the umrmugovm (see u.u.

3.2 ication. Capacitors furnished under this specification shall be products which are
qual mmwmmmummmmmdm

(ane 4 ‘-MR,\

oo == Tomys . o e -

3.3 Material. nommrmwboulpoem.dmun However, vmamuummmu
ot anacifiad s mnatertal shall he usad which will anible the canscitors to meet the nnrfnrmnnm

ARUE DU Aasma) @ Alsmeaa AT e Wesatmi W ame Smeeraw =29 Rt = A SNRIL.

requirements of this specification and be compatible with the R!‘ fields encountered in use. Accep-

tance or approval of any constituent material shall not be construed as a gunrnnty of the acceptance
of the finishad nroduct,

Y AaiineaTe e Ve mwws

1 be of the corrosion resistant type or shaii be piaied or
rogsion (see 3.15). All sharp edges shall be broken, filed or ground dowa.

rit

.3.2 Dielectric gases (when applicable). Dielectric gases shall be nontoxic, noncombustible,
y! e in all electrical and environmental conditions.

!
|
[
(

¢ Design and construction. Capacitors shall be of the design, construction, and physica

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

3.4.1.1 Engagement of threaded parts. All threaded parts shall engage by at least three full
threads.

3.4.1.2 Llocking of screw-thread assemblies. All screw-thread assemblies shall be rendered
resistant to Toosening under shock and vibration. Lockwashers shall be provided under all plain
nuts. Freezing of intarnal ptecet or evidence of looss foreion marticles chall he cause for
rejection.

3.5 Dielectric withstanding voltage. When tested as specified in 4.6.2, capacitors shall show no
evidence of damage, arcing, or breakdown. In addition, no barnacle 1/ effect shall occur during

the five-minute hold period.

3.6 C itance. When measured as specified in 4.6.3, the capacitance shall be within the

Fixed capacitors: 210 percent of nominal vaiuve.

Variable capacitors:
Minimum capacitance - Less than or equal to value specified (uea 1)
Maximum capacitance - Greater than or equal to vaiue specified (see 3.1).

3.7 Leakage current. When tested as specified in 4.6.4, the direct current (4c) leakage shall
not exceed 10 microamps in either direction.

3.8 Dissipation tactor (DF). When measured as specified in 4.6.5, the dissipation factor shall
be pot more than U. U01.

1/ A barnacie is a seii-heaiing, nonsustained, momentary breakdown.

0

armass ITUIIsS LSOl o

e e e i oem
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* 3.9 Mechanical adjastments (variable capacitors only, see 3.1). When iested.in accordance with
4.6. 6, capacitors shall be within the following Iimits:

(@) Capacitors with tuning assembly:
-stops (when applicabie) - End-stops shall withstand the torque specified
(2) Tuning shaft - Maximum torque shall be within the limits specifisd (see $.1).
() Clmimm&m:mﬂv Maximum push or mﬂlfm um;ug. ‘shall

e T

be within the limits specified (see 3.1).

* 3,10 Capacitance chanze versus rotgtlm (variable capacitars with tming mambiv anly, see 3.1).
Wbcnhﬁuwﬂﬂﬁl.!? Bnecapaclfancechangesﬁanbec@lhn y uniform with ro
tion. There shall be no capacitance reversais. Capacitance of the uniis shail be within 10 percent
of the nominal value of the curve (see 3. 1) except a deviation of two percent of the rated maximnm
capucnmcemmnbﬁwatthemumumdthemenwmmtmm eapucmnce.
Where a tabie of cipaciiance versus shait turns is given, capacitance shail be within the limits
specified.

1 Resistance to solvenis. When capaciiors are tested as specified in 4.8.8, marking shali
remain legible and shall not smear or rub off.

ermal shoekX. ‘When tested as specified in 4.6.9, there shall be no evidence of mechanical

.13 Vibraiion. When tested as specified in 4.6.10, there shail be no mechanicai damage or
momentary, intermittent arcing or breakdown.

*
(2]

3.i4 Shock (specified puise). When iested as specified in 4.86.11, there shaii be no mechanical
damage or momentary, intermittent arcing or breakdown.

$.15 Sait spray (corrosion). When tested as specified in 4.8.12, there shall be no harmiful or
extensive corrosion, and at least 90 percent of any exposed metallic surface of the capacitor shall
be protacted by the finish. The marking shall remain . legible. There shall be no impairment of the

rotationai adjusting mechaniam.

* 35.18 Cap-citxnco cl-ie with tempcrnnre. When memrod as specmed in 4.6.13, the absolute

mw W me mm’ c“! "Im !pﬂltlu’e anlu IIO! exceed 1 i percent over me tppnclble
operating temperature range (see 3.1).

a a__ —_ _ _sms

S3.17 Rated load. When tested as wuwc in 4.8. 14, the hot spot lurlmumperlmcmnol
exceed 857 C Jor glass enclosures or 125°C for ceramic enclosures. Unless otherwise specified,
capacitance shall not vary more than :1.0 percent (see 3.1).

* 3.18 Life (variable capacitors oiily). When tested as specified in 4.6.15, there shall be no
damage io the bellows. After cyming dielectric withstanding voltage, mechanical adjustments and

capacitance change versus rotation, when appiicabie, shail be as specified in 3.5, 3.9, and 3.10,
respectively.

a_ _a e P

* - 8.19 Mar Marking of capacitors shail conform to method i of MIL~-STD-1385 and shall
include signation, date code or date, unit serial number, manufacturer's name, capaci-
tance in picofarads (p¥F) (no!ntnﬂ with tolermce or range, as appncnblo), peak rated voltage in kV,
curreni rating (RMS amps at 16 mHz (see 5.Z)) and JAN brand. The daie code shaii consist of ihe
year and week. For example: The third week of 1872 would be 7203. Paper labels shall not be
used. Other mnrktnp which in any way interfere with, obscure, or confuse those specified herein,
are prohibited. Each capacitor shaii be legibly marked with smear resistant ink that wili withstand
the snvironmental conditinne snecified herein. The marking shall remain legible after all testa,

All marking (except serial nnmber) shall be on the ceramic or glass envelope

>
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EXAMPLE: )
CG20N060-250C - Type designation (variable capacitor)
Mil-uohimn - Bl e A e B Y e RA o)
Cuivvwoum - LyPpS GEBAZERINE XSG CEpRCROT)
7205 or 11 Feb 72 - Date code or date
987654 - Unit serial number (location optional)
XXEXX - Manuiacturer s name
50-250 pF - Capacitance range (variable)
or
550 pF 210% - Capacitance and ioiersnce {fixed)
20 kV - . Peak.ruted voliage at 00 Bz
20 ampes - RMS -eurrent at 16 mHs
JAN - JAN beand

3.19.1 "JAN" and "J" marking. The United Statas Government has adopted, and is exercising
iegitimate control over, the certification marks “JAN" and “J°, respectively, to indicate electricai
equinment; namaly, re-intgrl_ capacitors; electron tubes and the like, procured by, or manufac-

oguLaiist a_L il

turodformeby, mlormmmmmmuﬂmwm-mwum
Accordingly, capacitors procured to, mmmmmmm&uwmmm‘m
cable specification sheets shall baar the certification mark "JAN", excent that capacitors too small

tobe-rtbeurtﬂicatinnmk "JAN' shall bear the letter "J''. Onp.cltorlhrmm‘m-
tracts or orders which either permit or require deviation from the conditions or requirements
specified herein and in applicable specification sheets shall not bear "JAN" or "J'. In the event 2

capacttor sample fails to meset the rmmam specification and the applicable spectfication
sheets, the manuiaciturer shaii remove the “JAN' or *“J° from the sampie tested and aiso from aii
capacitors represented by the samnle. The United &atnl Government has obtained Cartificets of

Callal 1WA Les uver

Registration No. 504, 860 for the certification mark "JAN".

.20 Workmanshin., Canaecitars shall be processed in such a manner as to be mniform in quality

Ll SR

3.20 Workm
mmmm cracks, rough edges, chips, and other defects that will affect
b3 {

3.20.1 Soldering. wmmumummmmm.mmmms Soldering

Requiremenis for Electronic Equipment in MIL~8TD-ib4.

3.20.2 Seal -to-metal only, see 3.1). When examined as specified in 4.6.1, seals shall be
within the following limiia:
(a) Color:
(1) There shall be no black seals ar seal colars outside the range of light straw to
deep inclusive. . . o .

(d) Saale (parting of the giass and the metai) - Shaie width shaii not exceed Z5 perceni
width,

(c) Cnas:nudﬁnuméummwmm«mmmu-

25 percent of the seal width from the giass edge, or more than 0.094 inch, which--

) m“m!lnntm-dm..ﬂlhddmm!m,

(ii Z—;t;g—l-e bubble shall not exceed one-sixth of the seal circumference.
(8) Combined length of all bubbles shall not exceed one-third of the seal circumfer-

anes
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seal width.
{fi Solits in feather edge - There shall be snlit of more than 25 percent of the ual

N/ weprasss ams &

(e) Combinations - A combination of the above defects shall not exceed 33 percent of the
sh no

=

é

& 32.20.3 Dlatad snrfares and bearings. Whan tasted as specified in 4.6.1.1, there shall be no

wewvew & e TEmae O T anae

trace of cyanide plating solution on the plated surfoce or mm.. Bearings shall be examined
for excessive wear or binding.

4. QUALITY ASSURANCE PROVISIONS

s
¢

4.1 Rssponsidllity or inspection. Ii‘u‘-‘-‘iﬁiu—“ﬁiiﬁi‘:fﬁiiimmorwmm
the sﬁﬁm“‘sﬁﬁ?ﬁﬁf«(«mdm ‘mepection requirements as specified herein.
Except as otherwise specified in the contract or order, the supplier may use his own or any other
"“‘u....““"ﬂ%#%ﬁﬁutmmﬁﬁ%?ﬁﬁﬁwmﬁmm
disapproved by the Government. The Government reserves the right to perform any of the inspec-
thmmmmmmwmmmmmmmmmbmcm

and sarvices confarm to prescribed reguiressents.

4.1.1 wutmmm Test and measuring equipment and

omacfiatbons

uonmanbummm maintained by the supplier. Tbouubullmntmdmda

calpbration ayctembecntrdtbmydﬂummmcmdtmmmm lunbcinaccor-
danre with MIT .C 48082 .

LRLEUT Wik vazai TN Tsvews.

4.2 Classification of ingpection. The inspections specified herein are ehumd:u follows:

(a) Qualification inspection (see 4.4). 1/
(b) Quality conformance inspection (see 4.5).

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

. mmmmummnataww
.3) on sample produced with equipment and procedures normblly

on samoe - e T — U= wa

o
-1
‘?
@]
]
n

4.4.1 Bample sizse. The number of capacitors to be subjected to qualification insnection shall he

L itUI's = DJELTOU O QUal

umcumawmumcmcmm

4.4.2 Inspection routine. Sample units shall be subjected to the gualification inspection specified
in table 1, In the order shown. All sampile wnits shall be subjected to the inspection of group I. The
sample shall then be divided as specified in table I for groups II and IIl.

4.4.3 Failures. nnmmmeummnbndmnmxmuumuwwm

Gualitication appeoval.
4.4.4 Retention of ication. To retain qualification, the supplier shall forward a report at
6-month activity. The qualifying activity ahall estublish the inftial

reporting date. The report shall consist of:

(Group A), hdiuttn(u a minimum themboro!lotnthathnvep-sudmmmbcr
that have failed. The results of tests of all reworked lots shall be identified and
accounted for. .

1 Appucation for qualification tests shall be made in accordance with '"Provisions Governing
Qualification’* (see 6.2 and 6.3).
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Number of -
defoctives
permitted 2/
Visual and mechanical examinaiion | 3.1 and 3.3 9 ™ «
Materfals - -----v--w--- through 3.3.2 | 4.6.1 ]
Design and coastruction - - « -« |S.1 and 3.4 4.6.1 :
thonmeh 2 4 1 _al h ;é/ A 1]
S Vg -.‘.--—1 r ’
u.run.!/-----------_ 3.0 smd 5.10. 1} 4.6.1 .
Workmanshtp - - - - - - <~ = = | 3,30 through 4.8.1
3.20.3 4 4
Dislectric withstanding voltage - - .8 4.8.2 9 -
Capacitance -~ -~~~ - - - - --- 3.8 4,8.3
wm--,»---—-- 3.7 ‘.‘n‘ -
Dissipation factor - - - - - = =~ = = 3.8 4.6.5
Machanical adinsimanta frariahia 8 o
capacttors colv) - - - - - gt 3.9 .66 |} b
visual and mechanical examination 3.7, 3.3 through| 4.6.1 ‘
(internal) - - - - - - - - ~ - 3.4.1.2, 3.20
through 3.20.3
Capacitance change vs rotation
(variable capacitors with tuning
assembly only) - - - - - - - - - - 3.10 4.6.7
Resistance to solvents - - - - - - - 3.11 4.0.8 P J
. - >1
Growp I
Thermal shock - - - - - - - ~ ~ - - 3.12 4.6.9 h b
Vibration- - - - - = ---=-<- == 3.13 4.8.10
Shock (specified pulse) - - - - - - 3.14 4.6.11
Salt spray (corrosion) - - - - - - - 3.15 4.6.12
Dielectric withatanding voltage « - 3.5 4.8.3 } 4 ) o
Capacftance - - - - - -~ = - = - = - 3.6 4.6.3
Dissipation factor - - - - - - - - - 3.8 4.8.5
Mechanical adjustments (variable
capacitorsonly) - - - - - - - - - 3.9 4.6.6 4 J
Group I
Capacitance change with s ~ -
........... S. 4.6.1
Rated boed v oo ooolIlIIE s.17 4.8.14 \ 4 Vo
Life (varisbie capacttors only) - - s. 1 4.6.15 j j P

1/ A ssmpie unit having one or more defects will be considered as one defective.
_/ mddmmewmmmmuwm; r illegible,

A cah ko dmanmmant wmanikione Ane smhassnent alactrical dofacts maad as a
IMTOOGpatus, OF iBCOTIOCL MATRINg. Al) Puswoqwess SASUTLCRL as a

basis for detsrmining marking defects. S o o L
3/ One sample shall be selected from the group of 8 for the visual and mechanical examination.

A e > F= o T L I EXTERERIY B A R |
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(b) A summary of the results of tests performed for qualification verification inspection
(Group B), hcluding the number and mode of fajlures. The summary shall include
results of ali quaiification verification inspection tesis performed and compieted
during the 6-month period. If the summary of the test results indicates nonconfor-
mance with mciﬂcaﬂm requirements, and corrective action acceptable to the
qualifying activity has not been taken, action may be taken io remove the failing pro-
duct from the gualified products list.

Failure to submit the report within 30 days after the end of each 8-month period may resuit in loss
of qualification for the product. In addition to the neriodic suhmission of inspection data; the sun-

2GRS0 20T 21T ===t gt

pner shall immediately notify the qualifying activity at any time durimg the 6-month perlod that the
inspection data indicates failure of the qualified product to meet the requirements of this specifica-
tion.

In the event that no production occurred during the reporting period, a report shall be submitted
certifying that the company stfill has the capabilities and facilities neceasary to produce the item.

CEERA il wismt Wil LU waly —sias 80 U & aaieTE JIED SRLALLNICS AT CSS&l

i during 3 consecutive reporting periods there has been no production, the manu!acturer may be
required, at the discretion of the qualifying activity, to submit a representative product of each

tyne io testing in accordance with the nnnllﬂc—nﬁnn insneation recuirements.

LYPT 0 ITHLNE il SULULIGEENNT Wik Wit YuRisalamiaol TP ot 2 Tgses SatLtSs

4.5 Quality conformance inspection.

4.5.1 Inspection of product for delivery. Inspection of product for delivery shall consist of
group A inspection.

4.5.1.1 Inspection lot. An inspection lot shall consist of all capacitors of the same dielectric
material, fixed or variable, the same case material having voltage ratings within 2 range of

10, 000 volts, and current ratings within 2 range of 20 amperes produced under essentially the

same conditions, and offered for inspection at one time.

i

4.5.1.2 Group A inspection. Group A inspect

A on shall 113 o
specified in table II, in the order shown. Subgroup 1 inspection shall be performed on each
capacitor.

TABLE II. Group A inspection.

T amesdesmeen nemd | VPV, | ANT (oo an alonbieea)
ncquu’emenl meuIou Nl wvx ‘-Ulll u ACLLivE)
Examination or test paragraph paragraph Major
Subgrow 1
(100 percent)
Marking}/ - - - - - - - ew--13.15 and 3.18.1 4.8.1 S
Workmanship - -« - - == === -~ - 3. 20 through 3.20.3 4.6.1 ] N/A
Dielectric withstanding voltage - - - - 3.5 4.6.2 | 100 percent
Capacitancé « - -~ - - LR 9.0 3.0.9 ion
Leakage current - - - -~ -~ - -mmee- 3.7 4.6.4 ) inspect
Dissipation factor ~ ~ - ~ ~ = = = = = - 3.8 4.6.5 |
Mechanical adjustments (variabie .
capacitorsonly) - - - - -« e~ - 3.9 4.6.6 J

)

‘! See footnote at end of tabie.
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TABLE 1. Group A inspection. - Continued
Requirement Method AQL (percent defective):
Subgroup 2

Visual and mechanical examination

Materials (external only)=~ - - - - - - 3.1, 3.3and 3.3.1 4.6.1: 3

Design and construction - - - - - - - 3.1, 3.4 through 4.6.1

3.4.1.2

Thermal shock ~ - - - - - = - 3.12 4.6.9
Ratedload - = ~=- = - = == == = = - - 3.17 4.6.14
Capacitance change with ? 2.6 percent

temperature - - - - - - - - - - - - - 3.16 4.6.13
Mechanical adjustments

(variable capacitors only) - - - - - - 3.9 4.6.6
Capacitance change vs rotation

(variable capacitors with tuning J

assemblyonly) - - - = = - - - = - - = 3.10 4.6.7

1/ Marking defects are based on visual examination only and will be charged for illegible, incom-
plete, or incorrect marking. Any subsequent electrical defects shall not be used as the basis
for determining marking defects.

4.5.1.2.1 Sam . Statistical sampling for subgroup 2 and inspection shall be in accor-
dance with MIL-STD- or general inspection level II. The acceptable quality levels (AQL) shall
be as specified in table Il. Major defects shall be as defined in MIL-STD-105.

4.5.1.2.2 Rejected lots. If an inspection lot is rejected, the supplier may rework it to correct
the defects, or screen out the defective units, and resubmit for reinspection. Resubmitted lots shall

be umpected using tightened inspection. Such lots shall be separate from new lots, and shall be
clearly identified as reinspected lots. S . .

4.5.2 %:cuﬂanon verification inspection. Qualification verification inspection shall consist of
group B. epl where the resulis of these inspections show noncompliance with the applicable
requirements (see 4.5.3.1.4), delivery of products which mave passed group A shall not be delayed
pending the results of these qualification verification inspections.

4.5.2.1 WamMcmmdeommoﬂmwn
in the order or . Group B inspection shall be made on sample units selected
from inspection lots which have passed the group A inspection.

4.5.2.1.1 %& Four sample units shall be selected from the initial production of

capacitors proc or acceptance at the start of the contract, and thence from each §-month's
production. The sample units sball be subdivided as specified for each subgroup in table I

4.5.2.1.2 Defectives. ¥ the number of defectives exceed the number allowed in table III, the
sample shall be considered to have fafled.

4.5.2,1.3 Disposition of sample units, Sample units which have been subjected to group B inspec
tion shall not be delivered on the contract or order.
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TABLE III. Group B inspection.

Number of sample | Number of

Examination or test Requirement | Test units to be defectives
P agIapsl PAaragrapin inspected permitted _]_l_/
Subgroup 1
Vibration - = - = =~ = - =<~ -~ - - 3.13 4.6.10 | I
Shock (specified pulse)- - - - - - - 3.14 4.6.11
Dielectric withstanding voltage - - 3.5 4.6.2
Copacitance =~ - cc o mceceo-- 3.8 4,83
Leakage current - - - - - - - - - -~ 3.7 4.6.4
Dissipation factor - = - = « - = - - 3.8 4.8.5
Mechanical adjustments (variable
capacitors only)- - -« - - = - - - - 3.9 4.6.6
Capacitance change vs rotation ) 2
{voariahla ranarsitnra with himine ’
\PHRLARUIT VaRpRmLASUS S WAk swmisip
assembly only) - - - - - - - - - - 3.10 4.6.7 \ 0
Resistance to solvents - - - - - - - 3.11 4.6.8 [
Visual and mechanical examination
(internal) ~ ~ -~ - - = - -« - -~ - 3.1, 3.3 4.6.1
through
3.4.1.2,3.20
through 3.20.3 J
Subgroup 2
Sait spray {corrosion) -~ - - - - - - 3.15 4.6.12 \} 2
Life (variable capacitors only)- - - 3.18 4.6 J | )

3/ Failure of a capacitor in one or more tests of a subgroup will be charged as a Bingle defective.

4.5.2.1.4 W If a sample fails to pass group B inspection, the supplier shall take
corrective action on the materials or processes, or both, as warranted, and os 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

faihivra Annarntanca nf thea mwendect ahall ha Aoasediniand 1vmtdl saseantire natiian asseasdaihla ¢a Stha
AWMEAA T MAULEMMIILET VA M e VWt BIRRAL WS WSSLASISe MUGS WEALEE UL LT LIV U SULIUNE) SvLOIEST W WIC

Government, has been taken. After the corrective action has been taken, group B inspection shall
be repesated on additional sample units (all inspection, or the inspection which the original sample
failed, at the option of the Government). Group A inspection may be reinstituted; however, final
acceptance shall be withheld until the group B reinspection has shown that the corrective action was
successful. In the event of failure after reinspection, information concerning the fatlare and the

cnvrartive artian talran ahall ha furniahard tn tho rnonivant inamantinn antivity and tha analifeine
CCTTICIATE KTl (R0 SRz OF sTRNIEACTE 0 WiC TOFDBRamlll Do oliiln RTUVATY aitG UiT Qamaasy asg

activity .

'4.5.3 Inspection of preparation for delivery. Sample packages and packs and the inspection of
the preservation-packaging, packing and marking for shipment and storage shall be in accordance

10
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4.6 Methods of examination and test.

4.6.1 Visual and mechamnical examination. Capacitors shall be examined to verify that the
materials, design, construction, physical dimensions, marking and workmanship are in accordance
with the appucub;e requirements. (See 3.1, 3.3 to 3.4.1.2 incl., and 3.19 to 3.20.2 incl.)

4.6.1.1 Plated surfaces and ma (see 3.20.8). The plated surfaces shall be tested for
presence of cy: e by passing a piece o p blue us paper over the plated surtace. (The
litmus paper will change color if acids or salts are present.) The presence of cyanide inside the
bearmguhdlcutodbynmwvﬂhthowmceofoﬂdiudaﬂmmmq)hwumud

the bearing.

4.6.2 Dielectric W vo%ﬁe gsee 3.5). This test shall be performed in accordance with
method 301 o . s and exceptions shall apply:

(a) Special conditions - High potential shall be applied at rated minimum, rated maximum,
and mid-range capacitance for varisble units and dielectric strength shall be measured
with Jennings Model JHP-70 tester or equivalent.

(b) Magnitude of test voltage - See table IV.

(c) Nature of potential - ac.

(d) Duration of application of test voltage - Peak test voltage shall be applied at a rate such
that no transients would be developed with an overall time limit of one minute; an addi-
tional one minute period shall be allowed to clear any barnacles, and a final five minute
period having peak test voitage applied with no barnacles allowed.

(e) Points of application of test voltage - Terminal to terminal.

(f) Measurement after dielectric withstanding voltage test - Capacitors shall be examined
for evidence of damage, arcing, breakdown or barnacles.

TABLE IV. Dielectric withstanding voltage test.

Peak rated voltage of unit (Vr) Test mm:vt{)’ be applied
Vr equal to and less than 10 kV Vt= (Vr + 1kV)
Vr greater than 10 kV but less than 35 kV Vt= (Vr + 2kV)
Vr equal to and greater than 35 kV Vt = (Vr + 5kV)

NOTE: All ratings are 60 Hz ac peak potential.

4.6.3 itance (see 3.6). Capacitance shall be measured in accordance with method 306 of
MIL-STD- . () etails shall apply:

(a) Test frequency - 1 kilohertz (kHz) +5 percent.
() Limit of accuracy - Shall be within 0.1 percent or 0.1 pF, whichever is greater.

4.6.4 current (see 3.7). DC leakage current shall be measured with a de voltage of at
least 60 percen peak raled valtage applied across the capacitor terminals. Variable capaci-
tors shall be set at the maximum rated capacitance position. Measure and note the dc leakage cur-
rent; reverse the polarity of the test voltage and again measure the dc current.

4.6.5 Dissipation factor (see 3.8). The dissipation factor shall be determined by a polarised
bridge. Measurement accuracy shall be within 2 percent. Measurements are to be measured on
variable units at the minimum rated capacitance setting at a frequency of 1 kHe.

11
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4.6.6 Mechanical adjustments (variable capacitors only) (see 3.89).

() Capacitors with tuning assembly (» torque measuring device, of the type indicating
the maxiniom torgue encowtered, shall be used): .

(1) mmmmable)-mmumamemmrmnuwm
way clockwise and counter-clockwise jo the end-stops, applying the specifisd
tunl-(uol.l) oach end-stop. Aftsr the test, : mm:::ut
requtrements of 3. Q(x)0%). |
m-mmzwwmummummw '
Mmmwmm.tmmmuuma continuing to minj-
mum rated capacitance and back to maximum rated capacitance shall be measured.

@

i

(b) Capacitors without tuning assembly - The actuating force (pull or push, as applicable,
see 3.1) shall be measured for capacitors not equipped with lead screws.

4.6.6.1 For qualification inapection. The test specified in 4.6. & shall be performed at 26 +3°C,
low ambient operating temperature 4.8: C, and high ambient operating temperature +3+C.

4.6.6.2 For quality conformance inspection. For oupAtupecuon, the test specified in 4.6.6
shall be performed xt an"ambient tem fure of 28 :3°C. . Growp B inspection shall be med -
at low ambient operating temperature +%.C, and high ambient operating temperature +X.C.

4.6.7 Capacitance change versus rotation (variable capacitors with tmigg‘ asumm onl%) ésee
3.10). The capacitance of all variable capacitors shall be measured (see 4.6.3) for each single
rotation of the rotor from maximum rated to minimum rated capacitance and the value recorded for
each turn shall be tabulated. Each turn shall be interpreted to mean 360 degrees +2 degrees. The

tolerance of +2 degrees shall be noncumulative.

4.6.8 Resistance to solvents (see 3.11). Capsacitors shall be tested in accordance with method 215
of MIL-STD-202. The following detalls zﬁll apply:

(a) Portion of specimen to be brushed - That portion on which marking is present.
(b) Number of specimens to be tested - As specified in applicable inspection tables.
(c) Permtisaible extent of damage - As specified i 3.19.

4.6.9 Thermal shock !m 3.12). The thermal shock test shall be performed in accordance with
method 1 -202. e following details shall apply:

(a) Test condition - B.
(b) Measurements before and after cycling - Not applicable.

4.6.10 Vibration (see 3.13;. When specified (see 3.1), capacitors shall be tested in accordance
with m - The following details and exceptions shall apply:

(a) Tests and measurements prior to vibration - Not applicable.
() Moumting - Rigidly mounted by the capacitors normal mounting means.
(c) Capscitance setting (variables only) - Capacitors will be adjusted to maximum rated

capacitance.
(d) Duration of vibration - Unless otherwise specified (see 3.1), one hour.
{e) Direction of motion - Unless ctherwise specified (see 3.1), only in a plane perpen-

dicular t0 the axis.
{) Measurements during the test - Capacitors shall be monitored for momentary, inter-

mittent arcing or breakdown.
(g) Electrical-load condition - Rated voltage at 60 Hz to be applied.

12
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4.6.10.1 Vibration. high frequency (ses 3.13). When specified (see 3.1), capacitors shall be
tested in accordance with method 204 of MIL-3TD-202. The following details and exceptions shall

apply:

(_a) mm-amywnmm-wm-m

{b) Test condition - As specified {see 3.1). Variabies wili v 9Sted &t maximwn
rated capacitance setting.

(c) Duration and direction of motion - As specified (see 3.1).

(d) Measurements during the test - Cmcuora shall be monitared for momen’u.ry
intermitient areing ar breadeowa.. :

(o) w-uum.—mmuwnuhmuu. ;

4.6.11 Shock (specified pulse) (see 3.14). Cwmmnh.un‘:hwmw
213 of MIL-STD-304. The following details and exceptions shall apply:

(a) Mounting - Rigidly mounted by the capacitors normal mounting means.
(b) Test condition - K. Variables will be tested at maximun rated apcltnce utung
{c) Measursmenis Guring abock -~ Capacitors snall be meuitored 1or momeniary inter-

mittent arcing or breskdown.
(d) Electrical-load condition - Rated voltage at 60 Hz to be applied.

4.6.12 Salt spray (corrosion) (see 3.15). Capacitors shall be tested in accordance with method
101 of MIL-STD-202. The following details and exceptions shall apply:

(a) Applicable salt solution - 5 percent.
(b) Test condition - B.
(c) Measurements after exposure - Not applicable.

4.6.13 Capacnance chxnge with temperature (gee 3.18). The capacitance change with tempera-

1l b b oy svennmdfiod
hall be aQetermined as BpTluicy.

4.6.13.1 Varisble capacitors.

(a) Measure and record midrange capacitance value at 23 :+3°C. Identify this value of
mme as C.

M) Diara canacitor in chamhar at hhrh ambiant anaratine temneraghre *s

W) « amCT CRpa TRamoer o QIMIIonl Cperaling sempeorano

() Measure and record capacitance. Identify this value of cmclhmee n Cl

{ase 3 1)
eee 2. 1),

(d) Place capacitor in chamber at low ambient operating tempcnture +6 +C (see 3.1).

(e) Measure and record capacitance. Identify this value of etpnltanec u [or K
() Calculate C1 - C3.
(g) Culenlste percent camacitance chanse with temparatwrs by the formnla:

A 4

Percent change = (C1 - g)iw

- e Ce-

4.8.13.2 Fixed capacitors. The same sequence shaii be fonioved as outiined in 4.6.13.1, except
that the nominal eanacitance (measured as specified in 4. 6. 3) shall be used in place of the midcapaci-

L

tance referred to in 4.6.13. l(l)

4.6.14 Rated load (see 3.17). The capacitors, in an ambient temperature of 23 +3°C, shall be
loudodwitbpropcvﬂh(cndemm (i.o.. thouchutvolhnthutmbc:ppu.dm

exceeding ihe raied voitage or curreni by i = E/Zc) ai a irequency of i meganeris (MHE), wiess
otherwise specifiad (see 3.1 ar 6.1) and onerated under these conditions until a thermal stability ts
achieved. Tho unpcruuro will be established by use of thermal-sensitive waxes (with temperature
raiings in i0" increments) appiisi ai various sirategic lr--muwup’ciiﬁ-wnii-i-t AB the
heat advances through the thermal-sensitive wax ranges (116°C, 1235°C, 135°C, etc.), they will
individually glaze indicating a heat rise to that particular temperature. The final temperature will

be somewhere beiween the highest giazed point and the next ungiazed point. During the heat rise,

13
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a very slight detuning of the resonant tank circuit may occur. Stability will also be verified when
thetnningponﬁoneu.usww. Wm&wkommtﬂnuhwwm
mrom the capacxwr under iest ior two hours. Note and reoorn sunuliihon time rise in tempera-
ture and capacitance variation. During this test, the capacitor shall be observed for evidence of
hmhdo'norlrchg Nohutdu-ldhmdwmmﬂnupwiw&!mmm

heat producing devices such as iuniag ooiis.

4.6.15 Life (variable capacitors only) (see 3. 18).

4.6.15.1 Capacitors with tunine aggsembly. Capacitors shall be mounted in such & manner that
the shafts are continuously rotated backward and forward. Range of travel (cycle) shall be from
maximum rated capacitance to minimum rated capacitance and return. The number of iife cycies
shall be 12, 500, unieas otharwise snacified (sea 3.1), and at a rate of 6 22 cycles per minuts. No
lubricating or cleaning of the lead screw mechaniam shall be Mm life testing. Gear
assembiies or shaft extensions (u applicable) shali be removed prior to test.

4.6.15.2 Capacitors vtthout tuning assembly . C-p-:!tor- shall benwunﬁad in such & manner

that the plungers are actusied backward and ferward. Range of travel (cyclie), number and rate of
life cycles shall be in accordance with 4.6.15.1. After cycling, dielectric withstanding voltage,

mechanical adjustments, and capacunnce change versus rota.uon when applicabie (see ’s. 1), shall
be measured as specified in 4.6.2, 4.6.6 and 4.6.7, respectively.

5. PREPARATION FOR DELIVERY

5.1 Capacitors shall be prepared for delivery in accordance with MII-C-39028.

6.1 Ordering data. Procurement documents should specify the following:

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

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

(c) Number of cycles reguired for rotational life test (see 4.6.15). .

(d) Frequency of ac source to be used in rated load test, if other than 16 MHz (see 4.6.14).

6.2 Qualification. With respect to products requiring qualification, awards will be made ogl for
products which are at the time set for opening of bids, qualified for inclusion in the applicable
qualified products list whether or not such producis have actuaily been so listed by that date. The
attention of the sunpliers is called to this reguirement, and manufacturers are urged to arrange to
have the prodncts that they propose to offer to the Federal Government tested for qualtﬂcnﬂon in
order that they may be eligible to be awarded contracts or orders ifor the producis covered by this
specification. The activity responsible for the qualified products list is Naval Electronic Systems
Command; however, information pertaining to qualification of products may be obtained from
Defense Eiectronics Supply Center (DESC-E), Dayton, Ohio 45401. Applications for qualification
tests shall be made in accordance with ""Provisions Governing Qualification’ (see 6.3).

8.3 Copies of "Provisions Governing Qualification’’ may be obtained upon application to
Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue, Philadelphia,

....... 4RMRLA,

Pennaylnnu 18120.

6.4 The margins of this spacification are marked with an asterisk to indicate where changes
(additions, moditications, corrections, deletions) from the previous issue were made. This was
done as a convenience oniy and the Government assumes no iiabiiity whatsoever ior any inaccuracies
in these notationa. Ridders and contractors are cautioned to evaluate the raguirements of this docu-~

ment based on the entire content irrespective of the marginal notations and rohtlonlhlp to the last
previous issue.
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i0. SCOPE

10.1 mlappendtxdchﬂltheprocodure for -élechon of ﬁmplnmd:dnhsbndum
daia for qualificaiion inspéciion of capaciiors covered by this specification. The procedawre for
extending qualification of the required samples to other capacitors covered by this specification

is also outlined herein.
20. SUBMISSION

3.1 Sampie. A sampie consisting of § specbmens of the type for which qualification
shall be (see 30.1).

20.2 Combined type submission. Two or more i{ypes of capacitors, 4 of sach type, may be
represented In 2 combined submission. Types are grouped, based on electrical and mechanical
similarity, as shown in table V.

20.3 Certification of material. When submitting data for qualification, the manufacturer shall
suhnlt certification, ln?ﬁpucate that h materials used in his components are in aceordance with

— 2 _AR_ . ST
u:u! -“,llcme w“w rwuxruuvnw. T ~ -

20.3 Description of items.

30. EXTENT OF QUALIFICATION

QN 1 (e VI8 bl ——l baodd bon ALl o wmmbomenlint Blaw el - TS TY NN e abawmial
PV, & WURLMIGHRLIVI m w ruou u.l.w w ulcnct.u a4 iluaavca m 1iXTG O vVarl AL T, Case lllw‘l—,

capacitance values, voltage ratings and current ratings equal to and less than those of the it
submitted. Qualification of unit with gear assembly will also qualify identical unit without gear.

30.1.1 In no event will approval of a fixed capacitor (regardless of ratings involved) be extended
to cover a variable unit.

30.2 Combined type submission. Qualification will be restricted as specified in table V.

17
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TABLE V. Combined qualification submission.

Units to be tested Quantity Quaiification coverage
CG10N0BOM ™S
CG10N251M dea Al CG10s
CG1SNS01 M 4 o All CG15s
CGibNI10ZM dien
CU20L050-280C 4 o OG20L060-250C
CG20L100-500C 4 en CG20Li100-500C
CG20J250-501H 4 en CG20J050-201H
CGziFi00-401G iea CG30J100-301H
- 'CG20J5100-401H
CG20J250-501H
CG21iFi00-401G
CG20H2560-701K 4 e CG20H230-701K
CGZ0HZ50-102K 4ea TG30H250-10XKK
CG30J120-501R 4 ea CG30J120-501R
CG31J100-501R 4@ CGSLJ100-501R
CG32J120-501N
CG40G150-122R 4ea CG40G150-132R
CG44G500-202R 4 ea CG42G500-202R
CGA3G500-202R
CG44G500-202R
CG41B100-112M 4 ea CG41B100-112M
CGA41B500-232K 4en CG41B200-152K
CG41B500-232K
CG50U101-1528 4ea CG50U101-1528
CG51U200-7518 4 ea CGS51U200-7518
CGS0B200-202H 4ea CG60B200-202H
CG60B500-302H 4 ea CG680B500-302H
CGQ83E050-751H dea CG80C050-751H
CG87C070-102H 4 ea CG80C070-102H
CG6SE050-751H
CGG4E050-751H
CG67C070-102H
CG682C070-971E 4 ea CGE1V050-461A
CG66BE050-471G 4 ea CG62C070-971E
CG6SE050-471G
CGG6E050-471G

&
T

n

W L 0. SOVERNMENT PRINTING CPPICL: Y72 714 WS/ 99D
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