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NOTE: The document identifier and heading has been changed MIL-PRF-14409D
on this page to reflect that this is a performance specification. 15 April 1975
There are no other changes to this document. The document SUPERSEDING
identifier on subsequent pages has not been changed, but will be MIL-C-14409C
changed the next time this document is revised. g June 1969

PERFORMANCE SPECIFICATION

CAPACITORS, VARIABLE (PISTON TYPE,TUBULAR TRIMMER]},
GENERAL SPECIFICATION FOR
This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for tubular-trimmer, piston-type, variable

capacitors intended primarily for use in high-frequency trimming applications where relatively few

" ; . A .
adjustments are required during the effective life of the eguipment.

1.2 Classification.

1.2.1 Type designation. The type designation shall be in the following form, and as specified (see 3.1
and 6.1):

PC51 H 380
Style Characteristic Capacitance
(1.2.4.1) (1.2.1.2) {1.2.1.3)

1.2.1.1 Style. The style is identified by the two-letter symbol "PC" followed by a two-digit number, the
letters identify tubular-trimmer, piston-type, variable capacitors, and the number identifies the shape or
differentiating electrical characteristics of the capacitor.

1.2.1.2 Characteristic. The characteristic is identified by a single letter in accordance with table |.
TABLE 1. Characteristic.

Qperating | Temperature coefficient
Symbol | temperature | referred to an ambient Capacitance drift
range temperature of 25°C
°C Parts/million/°C

G- | -55t0+125 +150 +.5% of maximum rated value

H——— | -55t0 +125 +100 +.2% of maximum rated value or
.04 pF {(whichever is greater)

J - | -55t0+125 50 +.15% of maximum rated value or
.02 pF (whichever is greater)

Q —— | -55t0 +150 +50, -0 +.1% of maximum rated value or
.01 pF (whichever is greater)

T-—-—- | 65t0+125 +20 +.1% of maximum rated value or
.01 pF {whichever is greater)

L--—-- { -55to+125 50 £50 +.1% of maximum rated value or
.01 pF (whichever is greater)
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1.2.1.3 The nominal =maximum rated capaci
picofarads (p ) 1s xden:1f1ed by a three-digit number; the
significant figures and the last digit specifies the npumbe
fractional values are required, the letter "R' shall be us
point. For example: B8RS indicates 8.5 pF.

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 this specification to the extent specified
herein,

SPECIF ICATIONS

MNILITARY

- MIL-C-39028 -~ Capacitors, Packaging of.
- MIL-C-45662 - Calibration System Requirements.

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

STANDARDS
MILITARY
urr L ¥ 14 - Conmmnlimas Dancadiimasr me -r hlas £a Tomomanseioan bhi: Acccmib..oa
nlb*alv'LUD - Jﬂyl&ll‘ rlU\.CuUl!) ‘lllu 1avico 3 ANIPTLLIVN DY ALLILIDULCSY.
MIL-STD-202 - Test Methods for Electronic and Electnul Component Parts.

MIL-STD-1285 =~ Marking of Electrical and Electronic Parts.
(Copies of specifications, standards, drawings, and puhliutions Tequi
suppliers in connection with specific procurement functions should be o

procuring activity or as directed by the contracting officer.)

2.2 Other publications, The following document forms a part of this specification

to the extent spe..ified herein. Unless otherwise indicated, the issue in cffect on date
Af smuitatsnn fam hide — Faw memmeoca 1 @bkall amamla
A AfIvaLan

ion for bids or request for proposal shall iy}u]-
NATIONAL BUREAU OF STANDARDS
Handbook HI8 - Screw-Thread Standards for Federal Services.

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

3. REQUIREMEXTS

3.1 Specification sheets. The individual item requirements shall be as specified
herein and in sccordance with the applicable specification sheets. In the event of any
conflict between requirements or this specification and the specification sheets, the
latter shall govern (see 6.1).

3.2 Qualification. Capacitors furnished under this specification shall be products
which are qualified for listing on the applicable qualified products list at the time
set for opening of bids (see 4.4 and 6.2).

ded l‘tefll.l. |ne uzerux shail DC as specxned nerexn. mver. vnen a cctuute
material 1s not specified, 2 material shall be used which will enable the capacitors
to meet the performance requirements of this specification. Accepunce or lpproval of
any econstituent material cthall not be construed ac a euaranty of the nce

econstitue terial shal be construed as a gusrant
fmuhed product.

v ta
Y SI n%

3.4 Design and construction. Capacitors shall be of the design, construction, and
physical dimensions specified (see 3.1).
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3.4.1 Threaded parts. All threaded parts shall be in accordance with Handbook H28,
and shall be as specified (see 3.1).

3.4.2 wckiiof screv-thread useﬂ:ues. All icm-thind -ounting assemblies
,l'llll DC "nocm nllltlﬂt To Aooscnu\g uncrr VID“thI\- f I\QOCICG, lm‘l!l\cl‘! of
phosphor bronze, beryllium copper, or stainless steel shall be provided with the nuts.

3.4.3 Ter T=inals shall be coated, slsctro-tin plated, or hot tin
dipped with a solde ving a minimm tin content of 40 percent or shall be gold plated.

3.4.4 Connections. Electrical comnections shall not depend upon wires, luge,
terminals, and the I te clamped between 2 metallic member u\d an usul ating material.

Such connections shall be soldered.

3.5 Therma] shock. ‘tn capacitors are tested as specified in 4.6.1, there shall be

e avrd dae Qtomnascrdas ~f mecbacwiscat: cecccensed - Ta adidio
BT SVLSIRs & LTactuss o7 .wwm O: BSlaaNialal’ COURSTIAGHS. e -u.s.vu, gorTesich

of exposed metallic surfaces shall not exceed 10 percent. (Discoloration and tarnishing
alone shall not be cause for rejection.)

3.6 Burn-in (stvles PC21, PC22, PC23, PC24, PC26, PC27, PC28, PC29, PC30, PC32 and
). Wnen CApacitors are tested as specified in 4.6.J, capacitance changc shali not
exceed 1 percent or 0.05 picofarad, whichever is greater.

L D B oy P TRt Ry PO G S Sy
de WYL L VAIICT , 'll‘l’l "l!um as vpv\lxaw AR ‘-90.. mr AL EERME APaldLallv

be not more an e maximm not less than the value specified (see 3.1). The capaci-
tance range may be broader than that specified, provided it encompasses the specified

3.8 Change of capacitance. When capacitors are tested as specified in 4.6.5, the
rate of change of capacitance as a function of the change of adjustment shall not change
sign over the entire range of adjustment.

3.9 Insulation resistance. When capacitors are tested as specified in 4.6.6, the
insulation resistance shall be not less than the value specified (see 3.1).

3.10 Dielectric withstanding voltage. When capacitors are tested as specified in
4.6.7, there shall be no evidence of damage, arcing, or breakdown.

5.11 Quality factor (Q). When capacitors arc tested as specified in 4.6.8, the Q
shall exceed the value specified (see 3.1).

3.12 Torgue.

3.12.1 Drivxng torgue. When measured as specified in 4.6.9.1, the torque required

to start and maintain rotation of the rotor shall be greater than or equal to I and
less than or egual to 10 oumce-inches at al]l temperatures. unless otherwise specified

(see 3.1). o

3.12.2 Torgue bushing strength (panel mount units onlv). When capacitors are tested
as specified in 4,6.9.2, there shau be no evidence of bushing breakage, thread strip-
p;n;, ©F Sther visible ®echanical n-.-;-.

3.13 T rature coefficient and capacitance drift. Uniess otherwise specified,
when capacitors are teezed as gpeg;' fied in 4.6.10, the temperature coefficient and

capacitance drift shall be within the limits specified in table I (see 3.1).

3.14 Immersion (sealed units only) (see 3.1). When capacitors are tested as speci-
fied in 4.6.11, the following requirements shall be met:

Capacitance (maximum)- ~ - - - - - Shall change not more than .3 pF or
S percent, whichever |§ t

Insulation resistance at room

ambient temperature- - - - - - - Shall be not less than 100,000 megohnms.
Nislaceric withs -k wnloana. - e enarifiad in X 10
Dielectric withstanding voltage= = As specifiec in 5. 10.
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3.18

1t spray (corrosion).

3.15.1 Salt spray (corrosion) (sealed units only) (see 3.1). When capacitors are
tested as specified in 4.6.14.i, the Xoilowing requirements shall be met:

Insulation resistance at room

mmbhi ams - e o oL _ev
WU LTIIL LEEmpTIBLUITT v v = = = - Fiali ©

€ WOt 1€33 than 100,000 megonms.
Dielectric withstanding voltage- - As specified in 3.10.
Driving torque at room \
ambient temnersture- - - - = - - As specified in 1,12.1,

Corrosion of exposed metallic surfaces shall not exceed 10 percent. Discoloration and
tarnishing alone shall not be cause for rejection.

3.15.¢ Sait_spray {corrosion] (unseaied units oniyj. Wnen capacitors are tested as
specified in 4.6.12.2, corresion oé exposed metallic surfaces shall not exceed 10 per-
cent. Discoloration and tarnishing alone shall not be cause for rejection.

3.16 Llow-temperature storsge. When capacitors are tested as specified in 4.6.13,
there shall be no visible mechanical damage to the capacitors.

3.17 Shock (svecified pulse). &hen capacitors are tested as specified in 4.6.14,
there shall be no intermirtent contacts of 0.5 miiliseconds (ms] or greater duration, or
Bomentary arcing, open or short-circuiting. or any evidence of fractures., loosening of
parts, or other visible mechanical damage.

3.18 Vibration, high frequency. When capacitors are tested as specified in 4.6.15,
there shall be no intermittent contacts of 0.5 ms or greater duration, or momentary
arcing, open or chort-cirguiting,
other mechanical damage visible under 10 power magnification. The capacitance change
shall be not more than 1 percent or 0.05 pF, whichever is greater, from the initial
value obtained when measured as specified in 4.6.15.

ar anv svidenca af frarturea lanecanine nf narre ar
or any evigcence o Iragture, logsenin oI paTris, eor

3.15 Barowetric pressure (Teduced). Unless otherwise speciiied (see 35.i1), when
capacitors are tested as specified in 4.6.16, they shkall withstand a potential of
S0 percent of the dc rated voltage or SO0 volts, whichever is less without damage,

avrine ar heaakdacn
milang) wai SIT=XIOE=N.

3.20 Moisture resistance., When capacitors are tested as specified in 4.6.17, the
following requirements shall be mer:

Tmernnlasinm wmacietansra 2¢ wAnm
ambient temperature- - - - - -« « Shall be not less than 100,000 megohms.
Dielectric withstanding voltage- - As specified in 3.10.

Driving torque at room amhient
temperature- = - -~ - « - - - =~ - As gpecified in 3.12.1.

Corrosion of exposed metallic surfaces shall not exceed 10 percent. Discoloration and
tarnishing slone shall not be cause for rejection.

3.21 Terminal strength, When capacitors are tested as specified in 4.6.18, there
shall be no loosening or rupturing of the terminals or other damage to the terminals

oY canacirnr hodv A elioht canararinn (nar sevecandina 171€ inch) af uire leade €fram
OoT C2paLItTOr DOCY. & Sl1gnt ssparation (net X CQING /<8 0 © 1rve leads Trom

the cylinder body at the point the lcad leaves the cylinder is acceptable.

.22 Resistanc o soldering heat (nrinted cire

»
nd

£ mount tvpes onlv. sece 3.1).

n ing {p cui t typ
When capacitors are tested as specified in 4.6.19, they shall meet the following
requirements sfter resistance to soldering heat:

{a) There shaii be no evidence of mechanicai damage.
{b) Dielectric withstanding voltage shall be as specified in 3.10.
(¢) Capacitance shall be as specified in 3.7,

ran - [

Lo TP = v L i ot _ 3 :_ W mw
(g WU&lilly IECIOT 3Nall DT 43 JpPOCIIiI®U 1N Jeiid.
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3.23 Ses)l (sealed units onlv) (see 3.1). bWhen capacitors are tested as specified
in 4.6.20, there shall be nc evidence of dve penetntxon and they shall mcet the follow-
ing requirements:

Capacitance (maximm)- - - - ~ - ~ Shall -change not more than .5 pf o
s #-"..t whiche '.'e' is greater

Insulation resistance at room

ambient temperature-,- - - ~ - - Shall bo not Jdess than 100, ooo wmegohms.
Dielectric wit.hsunding voltage- - - As specified in 3.10.

3.24 Rotational life. men capacitors are tos:od as :podfiod in 4.6.21, the
following requirements shall be met: : T
Dielectric withstanding volugo- - As spoclﬂod in S.10.

Contact resistance - = = = = « =« =« Shall not exceed 0.01 ohm after test.
Capacitance change versus B T
rotation - = - = = - - = - - - = Capacitance change versus rotation of the
rotor shall not deviate from a straight
1ine by sore than 10 percent and shall
show no reversals in direction unless
otherwise specified (see 3.1).
Driving torque at room ambient ) ’
TOWPETATUT®~ =~ =~ = = = = = - = = As specified in 3.12.1.

3.25 Solderability (ail soiderabie terminaisj. W#hen capacitors are tested as
specified in 4.6.22, the dipped surface of the leads shall be at least 95 percent
covered with a new, smooth, solder costring. The remsining 5 percent of the lead surface
shall show only small pinholes or rough spots; 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. In case

of dispute, the percent of coversge with pinholes or wough spots shall be determined

by actual measurement of these areas, “as cmp-red to the total area.

3.26 Marking. Marking of capacitors shall conform to method I of MIL-S5TD-1285 and
shall include the type designation, date and source codes, and manufacturer's symbol
or trademark. The marking shall not be placed on the mounting surface. There shall be
no space between symbols which comprise the type duigr.:uon. If space limitation
reqmres it, the type desxmtion aay appear on two lines, In this event,” the type
1S

ce:xx‘nltxon Sﬂlll DC GIVIOW vct'un u\¢ )tvxe &a e ChATac
appear on two lines as shown in the following example:

—imalia. mimmbale =md shkall
ETI3TiC 3YWOO LS and 34844

3.27 'orkun hip. Capacitors shall be processed in such a manncr as to be unifora
in quality en 1} be free from corrosion, cracks, rougth edges, chips, and other
defects that vul affect life, serviceability, or sppearance.

3.27.1 Soldering. Flux for soldering shall bc rosin, rosin and alcohol, or rosizn
and turpentine., No acid or acid salts shall be used in preparation for or during
soldering; however, exception is permitted for prcliminary tinning of electrical
connections and for tinning or soldering of mechani:al joints not used to complcte
electrical circuits., In no case shall the scid salts permitted above be uscd where
they can come in contact with insulation material, unless they are removed in the
processing. Wherc acid and acid salts arc used, they shall be completely neutralicel
and removed immediately after use. All excess solder shall be removed.
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&. -QUALITY ASSURANCE PROVISIONS

4.1 Responsibilitv 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 performance
of the inspection requirements specified herein, unless disapproved by the Government.
The Government reserves the right to perform'any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements.

4.1.1 Test equipment and inspection facilities. The supplier shall establish and
saintain 8 calibration system in sccordance with MIL-C~45662.

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

(3) Qualification inspection (see 4.4).
(b) -Quality conformance inspection (see d4.5).

4.3 Inspection conditions. Unless otherwise specified herein, ail inspection shall
be performed in accordance with the test conditions specified in the "GENERAL REQUIRE-
MENTS" of MIL-STD-202.

4.4 Qualificatiom inspection. Qualification inspection will be perfor-ed at a
laboratory acceptable to the Government (see 6.2) on sample units produced with equip-
ment and procedures normally used in production.

4.4.1 i‘?“ size. The nuaber of capacitors to be subjected to qualification
inspection shall be as specified in the appendix to this specification.

4.4.2 1Inspection routine. The saample shall be subjected to the inspections speci-
fied in table II, in the order shown. All sample units shall be subjected to the
inspections of group I. The sample shall then be divided equally into the remaining
groups shown in table II and shall be subjected to the inspection for their particular
group.

4.4.3 Failures. Failures in excess of those allowed in table Il shall be cause for
tefusal to grant qualification approval.

4.4.4 Retention of qualification. To retain qualification, the supplier shall
forward, at 12-month intervals, to the qualifying activity, a summary of the results of
groups A and B8 tests, indicating as a minimum the number of lots which passed and the
number which failed, and a summary of the results of group C tests, including the number
and type of any part failures. The summary shall include those tests performed during
that 12-month period, If the summary of the test results indicates nonconformance with
specification requirements, action shall be taken to remove the failing product from the
qualified products list. Failure to submit the summary shall result in loss of qualifi-
cation for that product. 1In addition to the periodic submission of inspection data, the
supplier shall immedistely notify the qualifying activity at any time during the
12-month period that the inspection data indicates failure of the qualified product to
meet the requirements of this specification. [In the event that no production occurred
during the reporting period, a report shall be submitted certifying that the company
still has the capabilities and facilities necessary to produce the item.

4.5 Quality conformance inspection.

4.5.1 Inspection of product for delivery. Inspection of product for delivery shall
consist of groups A and B inspection. Except as specified in £.5.1.1.3.1.4, delivery
of products which have passed the groups A and B inspection shall not be delayed pending
the results of group C inspection.
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TABLE I1. Qualification inspection.
s Nusher of
Eecmineedmn my Requirement Nethod sample units| Number of
Examination or test " . .
paragraph parsgraph to be failures i/
inspected
Gro 1 . -
Thermal shock (styles PC21, PC22, 3 3
PC23, PC24, PC26, PC27, PC28,
PC29, PC30, PC32 and PC34)- - - 3.5 4.6,1
Burn-in (styles PC21, PC22, PC23,
PC24, PC26, PC27, PC28, PC29,
PCLo, PC32 and PCM)- - - - - - 3.6 4.6.2
Visual lnd lecha.nical .
examination 2/ 3/ - « - = - = - 3.1, 3.3 to 3.4.4 | 4.5.3 4/
incl, sand 3.26 to 5‘9 - > 1
3.27.1 incl
Capacitance 3/- = = ~ = = - = = = 3.7 4.6.4
Change of capacitance - - - - - - 3.8 4.6.5
Insulation resistance 3/- - - - - 3.9 4.6.6
Dielectric withstanding
voltage 3/- = = = = - - - -~ - - 3.10 4.6.7 \
Quality factor (Q) 3/ - - - = - - 3.11 4.6.8 i
Driving torque 3/ - = - - ~ = = - 3.12.1 4,6.9.) J J
Group 1!
Temperature coefficient and \ \ N
capacitance drift - - - - - - - 3.13 4.6.10
Thermel shock = = = = = = = = = = 3.5 4.6.1 l 12 \ 1
Immersion 5/ - - = = - - - - - - 3.14 d.6.11
Salt spray (corrosion)- - - - - - 3.18 4.6.12 j J
Group III
Torque, bushing strength &/ - = = 3.12.2 4.6.9.2 1 \
Low-temperature storage - - - - - 3.16 4.6.13 5 12 s 1
Shock (specified pulse)- - - - - 3.17 4,6.14
Vvibration, high frequency - - - - 3.18 4.6.15 J J
Group IV ) 2
Barometric pressure (reduced) N hY
(when applicable) - - = = - - - 3.19 4.6.16 I l
Moisture resistance = = = = = = - .20 4.6.17
Terminal strength - - = = = = = = 3.21 4.6.18 12 1
Resistance to soldering heat
{printed circuitr mount types
only, see 3.1)- = = = = o - - - .22 4.6.19 4 ‘
Group V
Seal 8/ = = - = T - ===~ 3.2 620 | ) 1
Rotational life - - = = = = - = = 3.24 4.6.21 12 1
Solderability /- - - - - - - - - 3.25 4.6.22 )
1/ A sample unit having one or more defects wil e charged as & singie failure.
2/ Marking will be considered defective only if t.aeco-es illegible as a result of the

inspection.

3/ Nondestructive test.

2/ One sdditiona] sample unit is included in each sample of 49 capacitors to permit
T  substitution for the allowable failure in group 1.

S/ Sealed units only.

E/ Panel-mowmt units only.

7/ All solderable terminals.

~emvwpry wasew -~
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4.5.1.1 Inspection lot. An inspection lot, shall consist of all capacitors of the
samc style and characteristic, produced under essentially thc same conditions, and
offered for inspection at one time, except combinations of the two styles represented by
individual groups X, XI, XII, or XII] of table IX may be grouped and considered an
inspection lot provided the upacitor are of the same characteristic, produced under
essentiaily the same conditions, and offered for inspectiorn at one time; i.e., PC30J and
PCS1J. This definition shall apply to Group A and Group B tests only.

a t
‘.3-‘-1.1

FOUp A iuytutiﬁn. Croiip A & ns
and tests specxh d in table III, in the order shown.
TABLE III. Group A inspection.
Test AQL (percent
Examination or test Ifqui{nnfnt method égfg';,:iv:\
paragrapn paragraph Major Minor
Thermal shock (styles PC21, PC22, A
PCc23, PC24, PC26, PC27, PC28, l
PC29, PC30, PC32 and PC34)- - - - 3.5 4.6.1 Not applicable
Bumn-in (styles PC21, PC22, PC23, { 100% inspection
PC24, PC26, PCZ8, PC??, PC30,
PC32 and PC34)- - = = = - = = - = 3.6 4.6.2 J
Visuial and mechanical examination: - 4.6.3 \ 3N
Materiale = = = = = = 2 = == - = 3.3 ===
Body dimensions - - - - - - - - - 5.4 ——- I
Design and construction (other than )1 o >‘ 0
body dimensions)- - « - - - - - 3.1, 3.8 to .- ° °
3.4.4 incl J
Marking 1/= = = = = = = = = = = = 3.2 —
WorkmansRip - « = - =« = = - - - - 3.27 and 3.27.1 —
Capacitance = = = = = = - = - - - - 3.7 4.6.4 3 N\
Change of capacitance = = = = < - - 5.8 4.6.5
Insulation resistance (at 25°C) - - 5.9 4.6.6
Dielectric withstanding 1.0 > -
voltage 2/- « = = = = = = = - - - 3.10 4.6.7 M
Quality factor (Q- - - ~ - - - - - 5.11 1.6.8 }
UTXVll'Ix WNUQ [I'OOD ambient J
teEpPETatUre)- = = = = = = = = = = 3.12.1 4.6.9.1.2.1 /

1/ Marking defects are based on visual examination only, and will be charged only for

illegible, incomplete, or incorrect marking. Any subsequent electrical defects
will not be usad as a basis for de:crnxnxn: marking defects.

4.5.1.1.1.1 Sampling plan. Statistical sampling and inspection shall be in accord-
ance with MIL-STD-10S5 for general inspection level Il. The scceptable quality levels
(AQL) shall be as specified in table [Il. Major and minor defects shall be as defined
in 'M’ﬁ-?x“D-IOS.

4.5.1.1.1.2 Rejected lots. If an inspection lot is rejected, the lot shall not be
resubmitted.

4.5.1.1.2 Group B inspection. Group B inspection shall consist of the tests
specified in table IV, in the order shown.
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TABLE IV. Grourp E inspectior.

Test Requirement Test method
paragraph paragraph
' Seal (sealed umits only)= - - - - 3.28 . €.6.20
Torque, bushing strength .
(panel-mount units,only)- - - 3.12.2 4.6.9.2
Solderability (sll soldersble - , :
terminals)e - -~ - = o =~ = - - 3.28 4.6.22

4.5.1.1.2.1 Sampling plsn. The nlpnng plan shall be in accordance with MIL-STD-105
for special inspection level S-4. The AQL shall be 4.0 percent defective.

4.S.1.1.2.2 Disposition of nlple units. s-plo units which have been subjected to
group B inspection shall not be dellvered on the contract or order.

4.58.1.1. 3 Periodic inspecucm. Periodic inspection shall consist of group C inspec-

4.5.1.1.3.1 Group C inspection. Group C inspection shall consist of the tests
specified in table V, in the order shown. Group C inspection shall be made on sample
units selected from inspection lots which have passed groups A and B mspecncm.

TABLE V. Group C msuection.

Test Requirement Test method
paragraph paragraph
Sub 1
Insulation resistance !at Ex'xh temperature) - - - - 3.9 4.6.6
Temperature coefficient snd capacitance drift - - - 3.13 4.6.10
Thermal shock 1/- = = = = = = e s e e e oo~ 3.5 4.6.1
Subgroup I1 .
Driving torqQues = = = = = o = o o s - o = e > o - s.12.1 4.6.9.1.2.2
Terminal strength « = « =« & ¢ = = e = ¢ = = = - = = 3.21 4.6.18
Reésistance to ﬁlncx&u; hsst 5_/' - & @ e == s == 1.22 4,8.1%
Subgroup III
Immersion (sealed units only) =« = = = = = = = - - - 3.14 4.6.11
Salt spray (corrosion) 1/ « = = = = = = e« = = =~ = 3.15 4.6.12
Subgyoup IV
Moisture resistance 1/- = - = = « = - ¢ = = o == - 3.20 4.6.17
Sub v
Barometricé pressure (niuceﬁi (when appuc:ble) - - 3.19 4,.6.16
Low temperature StOTage - -~ - = = ~ = = = - = = = - 3.16 4.6.15
Shock (specified pulse) « « = = o = = e 2 o = = = = 3.17 4,6.14
Vibration, high frequency l/- = = - = - - - - - .- 3.18 4.6.15

1/ Capacitance, insulation usutu\ce, and quality factor will follow last test
of sach subgroup.

4.5.1.1.3.1.1 Sampling plan. Sample units shall be tested in sccordance with table V.
The number of sample units to be selected for the specified sampling periods shall be in
accordance with table VI. A separate sample shall be selected for each subgroup. Sample
units shall be selected without regard to their quality. The quantity selected for each
type shall be proportional to the total quantity of all types within a style produced
during any one sampling period.
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. Sa-.pie size Naber of
Test grow Test period to be tested failures
Subgroup 1 Monthly 12 Note 1 1 Note 1
Subgroup II Quarterly "12 Mote 2 1 Note 2
Subgroup 111 Semiannually ° 12 Note 2 1 Note 2
Subgroup IV Semiannuaily 1Z Note 2 1 Note 2
Subgroup V Annually 12 Note 2 1 Note 2
Note 1 - per characteristic.
Note 2 - per mounting style per characteristic group.

table VI, e sample shall be considered to have failed
4.5.1.1.3.1.3 Disposition of sample units. Sample units which have been subjected to
group { inspection shall not be delivered on the contract or order.
4.5.1.1.3.1.4 Noncompliance. If a sample ftus to pass group C Lupocnon, the
supplier shall take corrective action on the materials or processes, or both, as

warranted, and on all units of product which can be corrected and which were manufsctured

under essentially the same conditions, with essentially the same materials, processes,
etc.. and which are considered subject to the same failime., Acceptance of the product
shall be discontinued until corrective action, accepuble to the Governmment, has been
taken. After the corrective action has been taken, group C inspection shall be repeated
on sdditional sample units (all inspection, or the inspection which the original sample
failed, at the option of the Government). Groups A and B mspections -ay be remstnuted,
however, final acceptance shall be withheld until the group C reimspection has shown that’
the corrective action was successful, In the event of failure after reinspection,
informstion concerning the failure and corroctive action taken shall be furnished to the
cognizant inspection activity and the qualifying activity

....... Seavat)ye

4.5.2 Inspection of preparation for delivery. Sample psckages-or pscks and th
inspection of the preservation, packaging, packing, and marking for shipment and =
shall be in accordance with the requu"-ents of MIL-C-39028

4.6 Methods of examination and test.

4.6.1 Thermal shock 'tee 3.5). Capacitors shall be tested im asccordance with
g details shall apply:
(a) Test condition - B (styles PC21, PC22, PC23, PC24, BC26, PC28, PC22, PCI2

and Pcu) or A (a1l other styles), exceptighn in step 3, c;p&cit;rs shall

be tested at the high test temperature, =5°C (see 3.1).
(b) Measurements before and after cycling - Not applicshle.

T evidence of fructure, corrosion,

PC34 see 3.6). Capacitors shall be mounted by their normal sounting means and set at
approximately the maximus rated capacitance value during the entire test. Parts shall
be subjected to 1S0 percent of rated voltage (see 3.1) at an amhient tesmeratyrs of

----- —-— ANl LT

125 =23°C. Voltage shall be applied for a nui-n of 24 hours.

4.6.3 Visual and mechanical examination., Capacitors shall be examined to verify
that the material, desxgn. construction, physxc;l dimensions, marking, snd workmanship
are in accordance with the applicable requirements (see 3.1, 3.3 to 3.4.4 inclusive,
and 3,26 to 3,27.1 inclusive).

10
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6.4 Capacitance (see 3.7). Cspacitors shal] be tested in accordance with
" X

WS of MIL-STD-207 Meassyremante shal)l he made ueine a2 vese iic ine ratin

Yo as'e)
- CedTawi. s==nt =-a “e SeST Jif AnCoTPer=s

guard provision. The following details and cxe.pnon shall apply:

(a) Test freguency - Minimm and meximm ﬂtnd capacitance shall be measured

L I¥ LS

at a8 froquency of 1 megahert: (Miz) 2100 kilohert: ('kHz)
(v) iimitr of accuracy - Shali be within =i percent or 0.05 pf, whichever is
grester. ;

4.5.5 Change of capacitance ‘tsee 3.8). Thé Tate of Ehlﬁii of capacitance shall be
monitored by any suitable me le the capacitance is sdjusted from the minimun rated
value to the maximm rated value and back to the minimm rsted value. The rate of change

ry d canacitanca as Srmroion Af eha shanea -0 add. se Cmane -k-\! ha mani tarad far ~h anee
of cspacitar as 2 fimesion of the change of adjuse=s =onitored for change
of sign.

ollow r—u'detdls and excoptions ‘shall npply.

(a) Test condition - As specified (see 3.1).

(b) Special conditions - Measurements shall be made at room ambient temperature
and at the iﬁ'ﬁ:icﬁb:e high tast tesperstuTe. 7The Telative humidity shall
be between 20 and 50 percent; however, at the manufacturer's option,
measuresents may be made at a relative humidity up to 80 percent.

{e) Points of measurement - Insulation resistance shall be measured at the
maximum rated capacitance setting between the mutually insulated points.

{d) Electrification time - 1 minute.

s shall be tested in

= =2%all awmmlure

313 Bn&ii appiy:

(a) Magnitude and nature of test voltage - 200 percent of dc rated voltage
feaa T 11
{se2 2.1). . .
(b) Points of application of test voltage -~ Capacitors shall be set at
maximm rated capacitance and the potential applied between the terminais.

4.6.8 3.11). Clpacitors shall be tested in accordance with

method 306 of MIL-51D-202. 1he foliowing detaiis and exceptions shail appiy:

(a) Test frequency - Capacitors shall be set at maximum rated capacitance as
amaal £ 3 2o A 2 A amd A 2Lalt Lo mmnsicmad 2t a facavanaur af N MU~
BPECLLATU Al V.08 ARG Y SAlss 08 BRESUTST ¢ & 2T[BSRL)Y O v L
2200 kHz, unless otherwise specified (see 3.1). )

(b) Condition -~ The mounting means shall be snugly fitted against the capacitor
when making messurements,

(c) Measurements - Shall be made using a test jig designed for minimm stray

capacitance effects. .

Measurement accuracy - Shall be sufficient to guarantee the minimm Q

specified.

~—
(-9
—

4.6.9 Torque.

ard = s Thw g cam
4.5.%3.1 DOriving que (see a.=2.11- ine toTRue -.,.ai!ef' vo start and maintain

tot
rotation of the rotor shall be measured by & gradually applied forcte sufficient to tum
the rotor through st least S0 percent of the total mumber of rotations.

4.6.9.1.1 For qualification inspection. The test specified in 4.6.9.1 shall be

perfor-ec_l_nt room ambient temperature, -55° :g;c, and at the applicable high test texer-
ature, :(S)’C‘

4.6.9.1.2 Quality conformance inspection.

4 £ 60 1 91 LComim 3 smena
WoVeFabobed NIWHWY N ANSpT

TOOR ambient temperature.

racT =m1f1ad in 4. .6.9

pecified 1n -9.1 shall be performec a:
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4.6.9.1.2.2 Group C inspection. The test specified in 4.6.9.1 shall be performed
at -85° :2.c and at the applicable high test tempersature, :,s,.c.

4.6.9.2 Toaue, bus'hinﬁ strength (panel mounts only) (see 3.12.2). The capacitor
shall be mounted throu, e :uurested ole (see 3. l\ in a2 metal panel of 1/! inch

wsut. The torque shall be appiied in the direction which wiil tighten the nut and shall
be held at its specified value for a period of not less than 3 seconds. It shall be
appuod rvputodly to the nut until a total of five twists have bocn appuod. After

ok o —a—— s d o memmd mad Lo Pops P, PowN heomind o
wc L-'L. mc I-‘Pblwl .'ul& 9‘ "'_Ll, SXARLNIOUG 10T Sviesice Ul mmn; Drwngc.

thread stripping, or other visible mechanical damage.

< Torque £0.1
Bus size
hing siz {pound-inches)

ewr tea P 4

342708 ankn eV

10-32 6.0

1/4 inch 8.0
4 £ 10 Tamrnawntirom confflindant and ceamacnlivcanca Awifeo foaa T 17T
SeVesv ATEPEIRLUTT COCL2iTIiCIIC SN CAPETLLaliCt GTiitT (38T Jeioi.

4.6.10.1 For qualification inspection.

4.6.10.1.1 Temperasture coefficient. With capacitors set at approximately 75 percent
of maximm rated capacitance, capacitance measurements shall be made at a frequency of
1 MHz 2100 kH: and at the temperatures specified in table VIII. Each measurement shall
be made after thermal stability has been reached. (Thermal stability has been reached
when no further change in capacitance is obtained between two successive measurements
taken at S minute intervals.) Accuracy of measurements shall be within =0.01 pF.

TAILE vITT Tamnanetiina snaffiriane and canaritanca _ded€e ~Avela
Y- Vaidie ITMDCI@LULIES COTLLACIATIIL aliU LR paLavaiivLeTuissts WIVvawe
s Qualification inspection Quality conformance
teps temperature ingspection temperature
x i
(8) = = = = == - - 2573 2522
A‘---i---- -gz‘o =Ss‘o
®) Ja_z -2
(€) = === o a=~-a -10:3 2522 Y
] 5e*2 ¢ 135 *2
(d) - = == == =~ 35 Y 125
(€) = = == = = « - 852 150°2 2/
-0 -U
(f) - = ===« == 125:; 2522
& ~=-==-=---- 15075 2/
*2
M) -~ ===~ -- 25_:,
1/ This temperature shall be considered as the reference temperature.
2/ For characteristic Q only.

V4

v

o
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£.6.10.1.1.1 Comm a!im- ef remnerature coefficient. The temperature coefficient
shall bc computed as s folliow

o Ca—2p 10
152 t— llj \.1
Where: . v N
"é‘!." : "‘c:;-f'-:;—.:_.-i :::gig‘.z.pi.:: parts per million per degree C.
C, = Capacitance at test tesperature in pF
'1'l = 25°C. :
1‘2 = Test tmtm in do‘rfcs Cc.
4.6.10.1.2 itance drift. Capacitance drift shall be the greatest difference

between any two © e three values recorded at 25°C (see table VIII).

4.6.10.2 For quality conformance inspection.

4.6.10.2.1 Temperature cosfficient. citance ssasurcsents shall
specified in 4.6.10.1.1 and table VIII
ce

4,6£.10.2.2 Canacitance drifr, Canacitance drift shall be computed as specified in
L e ey = P
4.6.10.1.2.

4.6.11 Immersion (sealed units only) (see 3.14). Capacitors shall be tested in
accordance with method 104 of NIL-S1D-202. The Tollowing details shall apply:

(a) Test condition - A.
(b) Measurements' sfter~fimal TYrlé < Maximm rated capacitance, insulation
resistance, and dielecrric withstandins volrage shall be seasured

fTesisvamiivt,y TasaesSIac VI =2 vOlLla all

as specified in 4.6.4, 4.6.6, and 4.6.7, respecnvely.

4.6.12 Salrt spray (corrosion).

e e e e

é.6.12.1 Sait spray {(corrosion) {sealed umits only) {see 3.
be tested in accordance with method 1

apply:
(a) Test condition - B.
(b) Heasurements between 4 and 24 hours after exposure - Imsulation
resistance, dielectric withstandiag voltage, and driving torque at
TOOR ambient temperature shall be measured as specified in 4.6.6,
4.6.7, aad £.6,9,1.2.1, respectively,
Capacitors shall be examined for evidence of corrosion.
4.6.12.2 Salt sprav (corrosion) (unsealed units onl 15.2). Capacitors
shali be tested in accordance with method 104, test condition B, of MIL-STD-202.

Capacitors shall be examined for evidence of corrosion.

4.6.13 Llow-temperature storage (see 3.16). Capacitors shall be subjected to storage
at -62° +5°C for a period of 48 =4 hours. Capacitors shall then be examined for
evidence of mechanical damage.

4.6.14 Shock
ance with method Zi

(™1 ]

Aafle =—=d -

of MiL-3TD=20Z. Tne roliliowkng details and

(a) Mounting - Capacitcrs shall be mountcd by their normal mounting means.

13
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Number and direction of appiied shocks - Twenty; ten .in each of two
mutually perpendicular directions (five blows in each of two direc-
tions). One of the test planes shall be parallcl and the other
perpendicular to the cyliindrtical axis of the rotor.

(¢) Test condition - 1.

(d) Ehctriul load during :hock - A potentul of 125 pcrccnt of the :pccz-

iad da =atad wale T shall ba acatiod
fisd de rsted Voitsge {sec 3.1) shall be applied betwesn rotor and

stator with the up;cxtor set at approximately 75 percent of maximm

Tated capacitance.
Evamination during and after shaek - hn-{n' the rest, chservation shall

be made for nncntary arcing or lntcmttenr. conucu of 0.5 ms or
greater duration. After test capacitors shall be visualiy examined
for evidence of breakdown, arcing, fractures. loosening of parts. or
other visible mechanical damage.

4.6.15 Vibration, high frequency (see S.ll). Capacitors shall be tested in accord-
ance with method 20¢ of MIL-STD-202. The following details and exceptions shall apply:

)
(-4
~

~
L)
~—

(2) Mounting - Capacitors shall be mounted by their normal sounting means.
Lead-mounted capacitors designed for printed-circuit mounting shall
be seated firmly against a printed-wiring board or comparable support
to withstand forces encountered in service. Leads shall pass through
Wounting noies in the board and shall be soidered on the opposite side
of the printed-wiring board.

(b) Msasurements prior to vibration - Capacitors shall be set at approxi-

martely TC navcane of -gvi-n'n wavad capacitance and canaritan~a ehatll
—uvae) io peIveniv Ammesen AW wW spaciavalict ®i Capallialilse adaa.

then be measured as specifxed in 4.6.4.

(c) Electrical-load conditions - During the test while capacitors are set
as specified in (b) above, 2 porential of 125 percent af the dc rated
voltage shall be applied between rotor and stator. Observation shall
be made for intermittent contacts of 0.5 ms or greater duration,
momentary arcing, open or short circuiting.

(d) Test conditton - 8.
{¢} ODirection of =otion - In ©wo directions; one perpendicular and one

parallel to the axis of the rotor shafec.
(f) Final measurements - After vibration, capacitance shall again be

maagured ag !p‘_u_-iflgt_i in 4. 6.4

After completion of test, capscitors shalil be examined for evidence of fracture, loosen-
ing of parts. or other mechanical damage visible under 10 power magnification.

............

4.6.16 Barometric pressure Lawuuqu {see 3.1%8). Unless ot
3.1), capacitors shall be tested in accordance with method 105 o
following details shall spply:

(2) Method of mounting - Capscitors shall be mounted by their normal
WOURTing @eans.

() Test condition = D,

{(¢) Test during subjection to reduced pressure - A dc potenthl equal

*ean €N nawcant A‘ oha do vacad wnlvsean ac AN wnles sk i mhavas 4o lass
*C Sv PEICENT O In?® GT TERISK VOLREEE OT SUU VOts, Wnilasver is isess,

shall be applied, for not less than 1 second nor more than 3 seconds,
between the terminails,

Capacitors shall be visually examined for evidence of damage, arcing, or breakdown.

4.6.17 Moisture resistance (see 3.20). Capacitors shall be tested in accordance

£U 1. 11 be ated acco

with method 106 of MIL-STD-202. The following details and exceptions shall apply:

(a) Mounting - Capacitors shall be mounted by their normal sounting means
3 percent of maximur rated capacitance,
<

and set at approxuutel
&) P

—~—

—~

pe——
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(c) Final measurements - Upon completion of step 6 of the fimal cycle
capacitors shall be mmintained at a temperature of 25° ‘;9 C and a
relative humidity of SO S percent for a period of 4 to 24 hours.
Insulation resistance, dielectric withstanding voltage, and driving

torque at rooa ashiany tamneratitre chal)l then he messured ac (mcxglgg

in 4.6_6, 4.6.7, and 4.6.9.1.2.1, rvespectively.

After completion of test, capacitors shall be examined fo: evidence of corrosion.

4.6.18 Terminal strm‘g ém 3.21). A load shall be (;sdmlly applied perpendicu-
lar to the tial position of the wire lead in the epposite direction of the winding
(or perpendicular to the center line for flat and printed circuit terminals) until the
asnlied load veaches 2 nmmde, The )--almd 1asd shall he aonlised for st least § seconds

applied load reaches shall be aspnlied fo
at & point within 1/4 inch of ‘the open " end of the vire lead lnd printed circuit terni-
nals and from the lead hole itseif in the fiat terminais. The capacitors shail then be
examined for evidence of lead separation, loosening or rupturing of the terminal, and
any other damage to terminals and the capacitor body.

4.6.18.1 Bend test (wire leads onlv). Lesads shall bdbe clnped 1/4 inch from the body
of the capacitor and shall be bent at an angle 90° each side of the center (total -180°%)

-

3 times. The radius of curvature at the 50° bend shall be approximately 1/32 inch.

4.6.18.2 Bend test (flat terminals onlv). Capacitors with flat terminals shall be
tested in accordance with method 211 of MIL-STD-202. The following details shall apply:

(a) Teet condition - R_

[ L3RR e RO 4]

(b) Number of bends - 2.

4.6.1 Resistance to soldering heat (printed circuit sount tvoes only, see 3.1)
s e 3.2 2 Ctpacuors shau be tested in accomnce \dth uthod 210 of MIL-STD-202.
fol

Aoen iVl 2o .o

details and exééytwna -anall sppay S

QPN'O

-

(a) Depth of immersion in molten solder - Leads shall be immersed to within
0.125 inch of the body of the capacitor.
(®) Test condition - A.
(c) Cooling time prior to measurement after test - Sufficient time to alil
the capacitor temperature to return to 25 25°C.
) neuuruents after test - Capacitance, dielectric withstanding voltage,
T

1oy foosmme = mameazwad
194 factor shall be ssasursd as .mifﬁﬁ in 4.6.4, 4

vidence of mechanical damage.

4.6.20 Seal (see 3.23). Capacitors shall be piaced in a sealed enclosure filled
with water with sufficient noncorrosive dye, Rhodamine 8 (tetraethylrhodamine). Air
pressure shall be applied inside the sealed eaclosure to a pressure level of 40 pounds
per square inch gage for s total period of 15 minutes. After completion of this period
of time, the capacitors shall be removed from the sealed enclosure, cleaned, dried
thoroughly, and then examined for presence of dye. Maximum rated capacitance, insula-
tion resistance, and dielectric withstanding voltage shall then be measured as specified
in 4.6.4, 4.6.6, and 4.6.7, respectively. (lf necessary to determine the presence of
dye internaily, the units may be disassembied after periorming the rotational life test)
(see 4.6.21).

SeVeia NWOLSLIONSL 2228 (SO S.2i5,6 =C2

mounting means with the adjusting screw set at approxi mately
rated capacitance. The screw shall be rotated four compiete revoiutions in the direc-
tion of increasing capacitance, then four complete revolutions in the direction of
decreasing capacitance. This cycle shall be repested 75 times at a rate of § cycles
per minute. Following the final cycle, dielectric withstanding voltage shall be
measured as specified in 4.6.7. Then capacitors shall be set at approximately

4,6.21 BRotational life [see 3,.24) Capacitors ;h;;l be mounted by their normal
2

15
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10 percent of the maximum rated capacitance value above the minimum rated capacitance
value or 1.0 nF whichever is greaster, and then the rotor shall e rotated in szeps of

asW Pr, ¥RICOGVYET 1S 43 212221 sosOT Sasis TESESSC A SSSps S0

TwOo turns untu 90 pesrcent of nnn rated capacitance is reached. Capacitance
measurements at a8 minimun of three steps shall be recorded. Csapacitance shall be
measured after each step at a frequency of 0.001 or 1.0 MH: 10 percent and shall be
continuously monitored for reversals. ‘n\c accuracy of the rotation shall be within

25° per revoiution. Reproducibility of the moasuremsnts shall be within i0.i percemt
or 0.01 pF, whichever is greater. Following measurement of capacitance change versus
rotation, driving torque at rooa ambient temperature shall be measured as specified in
4.6.9.1. Without further rotation after the driving torque measurement contact resist-
ance shall be measured between the rotor screvw and the mounting base. Disassembly may
be necessary for this measurement.

4.6. 22 Soldenbilitz [ue 3.25). Capacitors shall be tested in accordance with
method 208 of HiL-STD-202. All solderabie terminations of sach part shall be tested.

S. PREPARATION FOR DELIVERY

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

6.1 Ordering data. Procuresent documents should specify the following:

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

¢} Title, mumher, and date of the applicahle specification sheet, and the
complete type designation (see 1.2.1 and 3. 1).

(c) Levels of preservation and packaging and packing, and applicable
marking (see section S).

(d) Number of unit packages if other than that specified in section S.

6.2 %liﬁcution. wWith _Tespect to products requiring qualexcavon. nwt.n‘.s will

actually been $0 usted by thnt date. 'me nttcntion of the suppuer* u culed to thzs
requirement, and manufacturers are urged to arrange to have the products that they
propose to offer to the Federal Government tested for qualification in order that they
may be eligible to be awarded contracts or orders for the products covered by this

amanificacian The acntiviey sacsnaneihla far tha muantifiad nrodiicte Jice ic I € Aswmvy
IpTLisamviviie AT SCTUAVILY TESPONSadas aOT Lo QURLLIISS PTTIUCTS 2251 238 vese AW

Electronics Command, Fort Monmouth, New Jersey 07705; however, information pertaining
to qualification of products may be obtained from Defense Electronics Supply Center,
(DESC-E), ATTN: EQ, Dayton, Ohio 45444,

6.3 Substitytability data, For a cross reference of the substitutability reiation-
ship of superseded styles P38, PC40, PC41, PC42, PC46, and PC47 characteristics J and
H only, see the applicable :pecifxcation sheet (see 3.1).

6.4 Mounting., It is recommended that the capacitor bodies have adequate heat sink
during mounting operstion with high temperature solder.
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APPEND IX
QUALIF ICATION-SUBMITTAL PLANS
10. SOOPE
i0.1 This appendix details the qualification-submittal plaas for capacitors o be
nbjected to the qualification inspection specified in this specification. These plans
specify the sample size, sampling criteria, and limits of coverage for the type of

oualificarian sousht,
Qualification sought,

20.1 Single type. The following details apply: ‘

(a) Sample size - As specified in table Il (49 sample units).

(b) Sampling criteria - Sample units of the same style, characteristic and
nominal maximm rated capacitance.

(c) Limits of coverage - Qualification coverage will be restricted to the
type designation submitted.

20.2 Combined-type submission.

(a) Sample size - As specified in table IX.

() Sa.npling criteria - The lowest and highest maximum rated capacitance
units in each style and characteristic may be submitted for qualifi-
cation of each group. However, in groups X, XI, and XII styles
PC44 and PC45, PC48 and PC32, PC50 and PC51 are combined to allow only
the lowest capacitance value in one style and each characteristic and
the highest capacitance value in the other style and each character-
istic to be submitted. Submission may also be divided between styles
PC25 and PC26 in group XI1! for qualification.

(¢c) Extent of qualification - Qualification will be extended to all inter-
mediate capacitance ratings when submitted in sccordance with the
above and table IX.

Note: In the event characteris
istic J requirements, submiss
units are waived.

~
Q.
-

: F
itv

$0
1ifi

O:I

un
f qua

20.3 Test data. When examinations and tests are to be performed at a Government
laboratory, prior to submission, all sample units shall be subjected to all of the
examinations and tests indicated as nondestructive in table II. Each submission shall
be acco-p;nied by the test data obtained from these examinations and tests. The
[Py Jrp ey oha doastamindiirea Sante hy Stha simalias an

performance of the destructive tests by the supplier on & duplicate set of sa=ple umits

is encouraged, although not required. All test data shall be submitted in duplicate.

20.4 Certification of material. When submitting samples for qualification, the
supplier shall submit certification, in duplicate, that the materials used in his
components are in accordance with the aprlicabie specification requirements.

20.5 Descnpnon of uems. The suppher shzll submit a detailed description of the

capacitors being submitted tor inspection, including the design and construction, and
the materials for the base, rotor, and electrodes.

18
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TABLE IX. Specimens for complete qualification submissions.
Group Style Characteristic Types to be submitted _Number of sample
WAL LV DT PUUMRILLESU
1 PC3S H PCISH4ARS 2s
PCIcHANN 2
J PC36J050 23
PC36J100 Z5
11 PC36 ] "PC36H140 g
PLIAHSS0 25,
111 PC37 Q PCITQ4RS 25
PCI7Q210 23
v PC38 Q PC38QIRS 25
DrIRNILN 2<
e —————
v PC39 G PC3I9G160 25
PC39G17] 23
V1 PC40 Q PC40QI1R8 2s
PC400160 25
vii FCal Q FC41QIRS 25
PC41016Q 2S
VIIl PC42 Q PC42Q1R8 k43
PCA2016) 2s
IX PC43 G PC43G160 25
PC45G121 25
- PCa4 H PC44HOS0 25
* % i PCASHIS0 75
PCas J PCA8JSRS e
r H PCABRIE0 s
"t PC52 J PC52J110 35
H PC32H380 a5
PC50 - J PC30JSRS 25
XI1 H PUSOH1BU <5
PCS1 J PCS1J110 -
H _PCETHIAC 25
XIil PC25 J PL2asJioe 23
KK g ok L RS (111} o
X1v PC31 T PC31T060 25
PC311T200 23
XV PC27 J PC27J 3RS 2
XvV1 PC28 T PCZBTIRS 2%
—ve e aman T PC29T3RS 25
AVii r.ey J PCZQ 00 25
XVIIl PC30 J PC 3RS 28
X1X PC32 T PC32T140 2
XX PC34 I PC34T100 25
X1 PC21 L PC21L1R2 pd3
PC211800 23
XX11 PC22 L PFCZZLIR2 23
PC22L300 al
XXIII PC23 L PC23L1R2 25
PC23L800 2S
xIv PC24 L PC24L1IR2 25
PC24L800 25
19
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