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Oluritiorfion - Caproitors r h l l  br furniihed in the f o l l a d a g  o h w r o t r r l t i o  rnd mdr, 

~ u n o k r l c t i o  - á ~ o i t o n  oollrad b;r thio mpecl i ía t ioa  m N 1  br o f  one dunobrietic orpablr or 
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Construction - The construction ehal l  cwisiat d e í t h r r  extandad f o i l  or tab urd i r  i&ntifj,rd by a 
eíngla letter 'N" for a tended  f o i l  and "Tn f o r  inserted tab 0œutrwCtm. 

C í r o u í t  - The rider of terminilo rnd o i r n i i t  diagram are ident i f ied by 6 r h # h  difit u indicated 
in Tabla I. 
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(kir and grounded with 
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Voltaga - Tho di rec t  working mltrgl rating on? rmge ir ídent í f íed by a 
r inglo )etter i r  i n d í o i b d  i a  mblm 11. 

TAU II 
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Qpaoítanoe - me nominal oayci tsnce +duo i a  mioroniorofarada i r  i&nt i i ícd  by a thne d ig i t  
nuaber. me first b o  digits represent the eígnifíicuit figurei of tbr apac í laace  mìue aad the 
lirt digit .paoíflee the n d r  of seroa to follow. 
fhpaofturoe Tolerance - Ihr, orpacltuioe h l r m n o e  ia proat i e  idaat i f íed by a l e t t e r  M indicated 
ia Tabla In. 
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NATIONAL AIRCRAFT STANDARDS COMMITTEE o 
I. 

AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA. INC.. 610 SHOREHAM BUILDING, WASHINGTON 5. D. C.  

Co 2. APPLICABLE SPECIFICATIONS. The followlng specif icat ions of the l a t e s t t s a u e  form I part. of th is  apecif icat im.  

A R M  - NAVY AERONAUTICAL STANDARD DRAMNOS: AND 10398 - Hetals, Definition of Mssiiailar. 

'?&M-i!h  

ASl?f-D92-1i6 

&etsis; 0sneri-11 Specification f o r  inspection of ,  

Standard Mathod of 'Ilsst for Flash end Fire Poiats by mans of O e n  Cup. 

3.1 

3.1.1 

3.1.2 

3.1.3 

3.1.b 

3.1.b.l 

3.2 

o 

E 
w 
W cn 

in t h i s  specification. (o 

Inpregnating and f i l l i n g  Compounds - Compounds used in the impregnation and f i l l i n g  of capacitors 

Materials - The materials used i n  the units  covered by this specification shall be a8 noted herein. 
A sui table  material sha l l  be used when a defini te  material i s  not specified. 
of a constituent material s h a l l  not be construed a s  a guarantee of the acceptance of the finished 
product. ) 

Use of Ferrous Material - The use of ferrous ia i ter ia ls  f o r  current carrylng parta may be perndtted 
subject t o  conditions s ta ted OR order or drawing. NOTE: 
purchaser, Cases s h a l l  be of a material or properly plated t o  be conpatable with both aluminum 
and s t e e l  i n  accordance with the def ini t ion f o r  dissimilar rætals as defined by AN Aeronautical 
Standard drawing AND 1098.  

Wire L a d s  - !tire leads s h a l l  be hot solder dipped or electro-solder plated. 

hc losure  - Fach camci tor  sha l l  be enclosed i n  a h e m t i c a l l y  sealed cas8 which s h a l l  protect  ths 
capacitor e l e m n t  from m i s t u r e  and mchanical damage under a l l  applicable b a t  conditions includsd 

(Acceptance or spproval 3 
œ 

Non-ferrous msterials my be specified by 

1 

m 
Q) 
rl 

s h a l l  be chemically inactive with respect t o  the caoacitor element and enclosure. 'he conpound, 
e i ther  i n  tk s t a t e  of original  application o r  as a resu l t  of having aged, s h a l l  have no adverse 
e f fec t  on the p e r f o r m c e  of the capacitor. 

i1 .. 
nie f lash point of the impregnating compound s h a l l  be greater  than lbpC., to be checked in 
accordance with ASTM Specification D92-1i6 or other sui table  means. 

Marking - ' he re  space permits, each capacitor s h a l l  be legibly mrked w i t h  the capacitor m a a u f a c t u r e r ' s w  
nane or symbol, the type designation, the capacitance i n  microfarads, and the rated d i rec t  working 
voltage. Capacitors which do not provide suf f ic ien t  space for t h i s  information nniy be marked uith 
the capacitor m u f a c t u r e r l s  nane or symbol and the type designation. 
no space between €he groups of l e t t e r s  and f igures  which comprise the type designation. 
of space necessitates, the designation may be s e t  in two l ines .  
through the qual i f icat ion tests. 

a 
I n  practice them s h a l l  be 

If the l a &  
The marking should remain legible  

HETñODS AND SAMPLING, INSPECTION AND TESTS 

1i.l Classification of.Tests - The nethods of sanpling, inspection, and tests conducted upon f ixed rol led 
f o i l  capacitors sha l l  be c lass i f ied  as  follows: 

Qualification (type or brand approval) Tests - (Test t o  be performd a t  a f a c i l i t y  mutually agreed 
upon by manufacturer and user.) 

Inspection Tests - (At place of manufacturer) 

Standard Test Conditions - Unless otherwise specified herein, a l l  ræasurements s h a l l  be mde a t  a 
room temperature of 33'C f l O ° C  a t  a barometric pressure between 28 and 4 inches of mercury and a t  
a re la t ive  humidity of less than 80 %. 

Test Equipment and Inspection Fac i l i t i es  f o r  Inspection and Acceptance Tests - The capacitor 
nanufacturer s h a l l  f'urnish and minta in  all necessary f a c i l i t i e s  and equipment for making ell tests. 
The b a t  equipment sha l l  be adequate in quantity t o  enable the inspector to keep up w i t h  production. 
The test equipmnt shall be of sirfficient accuracy and quaï í ty  ta permit performance of the required 
teat .  Werever practical, inspection of capacitors sha l l  be a t  point of manufacture. 

Qualification (typa or brnnd approval) Tests - Qualification (type or brand approval) tSsW shill b 
mide on a sample quantity t o  insure tha t  the basic  design produces capacitors s a t i n g  a l l  the 
requirements of this specification. 

Nunher of Samples - lr8 samples of the smallest case s ize  and highest voltage rat ing a re  to be 
submitted for  tes t s .  
be submbtted t o  tests specified i n  Table IV. 

4.1.1 

4.1.2 

1i.2 

1i.3 

1i.4 

h.b.1 
In addition, 12 samples of the  highest capacity value of each case s ize  s h e l l  
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NATIONAL AIRCRAFT STANDARDS COMMITTEE rc1 
Cu 

AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA, INC.. 610 SHOREHAM BUILDING. WASHINGTON 9. D. C.  I 

h. HETHODS AND SAMPLING, INSPECTION AND TESTS (Cant) 

4.4.2 
4.4.2.1 

4.4.2.2 

4.L.3 

4.4.4 

4.4.4.1 

b.4.4.2 

464.5 

4.4.6 

4.4*7*1 

outline of Tusta - 
Qualification Tests - Tests s h a l l  be c inducted In the  order in which they are l i s t e d  in Table IV. 

TABLE I V  

Test Test Group I - A l l  Samples (60) - 
Visual inspection (4.4.3) 
Insulation Resistance (4.4.4) 
capacitance (4.4.5) 
Dissipation Factor (4.4.6) 
Voltage Breakdm (4.4.7) 

Test Group II - 25% of SanFk3 (15) 

Vibration (4.4.8) 
S a l t  Spray (4.4.9) 
Temperature and Immersion @cling (b.l~.lO) 

Number of 
Failures Permitted 

O 
O 
O 
O 
O 

O 
O 
1* 

Test Group III - 25% of Samples (15) 

Mis ture  Resistance (4.4.U) 1* 

Test Group I V  - 9% of Sanples (30) 

Capacitance hange (4.4.12) 
Caw Temperature (4.4.13) 
Life (4.4.W 

O 
O 
1 

Note I* ONLY ONE FAILORE WILL BE ALïØYdED I N  GIII)UPS II AND III CüHEINED 

Failure - If the number of fa i lures  exceeds tha t  allowed, a second s e t  of samples s h a l l  be tas ted 
(such banples s h a l l  be acconpanied by a description of the changes incorporated in the n e w  sanple 
to overcome the fa i lure  of the preceding mes.) 

Visual inspection - Capacitors s h a l l  be inspected t o  ver i fy  t h a t  t h e i r  dimensions 81.8 within the 
l i n d t s  as shown on the applicable figure and tha t  the marking, workmenship and sea l  are satisfactory. 

Insuletion Resistance - Insulation resistance shall be masured by mgohm bridge, r?gger, or other 
approved method a t  a potent ia l  of 100 vol t s  with an e l  c t r i f ica t ion  t i m e  of one (1) minute. 
Measurements are taken a t  temperatures of 25% and l2s&C. 

Tsrmlnal ta Tenninal - Insulation resis tanie  shall be masured between terndnals a t  the high test 
temperature and a t  29C. Ihe insulation resis tance expressed in mgohms - microfarads 8 h d l  not  be 
l e s s  than 4,oOO a t  25OC except tha t  no capacitor need exceed 10,oOO megohm. A l l  units s h a l l  have 
an insulation resistance of not less than 10 megohm - microfarads a t  l 2 p C  except tha t  no capacitor 
need exceed 100 mgohm. 

Terminals to Case - Where the case is not a terminal, the masuremnt  of insulation resistance shall 
be made between each terminal and the case. 
megohm a t  25% and 100 mgohms a t  l25OC. 

Capacitance - Caoscitance s h a l l  be iæasured by a sui table  method providing an accuracp to within 2%. 
Heasureweats s h a l l  be rade a t  loo0 cycles per second. 

Dissipation Factor - Dissipation factor  shall be neasured a t  room ambient a t  a voltage not  greater 
than 20% of the ra ted d i rec t  voltage. Measurements shall be made a t  loo0 cycles per second and the 
dissipation factor  shall not exceed 1%. 

Voltage Brenkdown - 
Terminal to Terminal - Each capacitor shell withstand for a period of lminute ,  without breakdown or  
flashover a voltage application between terminals equal to 2X the ra ted d i rec t  voltage. 
capacitors shall be charged and discharged through a resistance suf f ic ien t  t o  U a d t  the current to an 
i n i t i a l  minimum of 5 m i l l i a m r e s  and a reximum of 1 ampere. 
voltage for 15 seconds or 2.5 times ra ted d i rec t  voltage for not l e s s  than 1 second. 

This insulation resistance shall be greater than 5,000 

The 

For production tests 2X ra ted d i rec t  
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TITLE 

CAPACITORS, FIXED, ROLLED FOIL, M I N I A T U R E  

NATIONAL AIRCRAFT STANDARDS COMMITTEE 
AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA. INC.. 610 SHOREHAM BUILDING. WASHINGTON 5. D. 2. 

CLASSIFICATION 

SRCIFICATIûN 

NAS 701 PAGE 4 

h. MTIOD:; AND SANPLINO, 1NSP”CTïOW AND TESTS (Cont) 

h.h.7.2 

11.4.7.3 

1i.h.8 

h.h.8.1 

ft.b.8.2 

h.4.9 

Ii.ii.10 

ll.h.11 

h.k.ll.1 

lk-rrdnal t o  %se - Rach capicitor, no terminal of which is connected t o  the case, s h a l l  withstand, 
f o r  a t  l e a s t  1 minute without breakdown or flashover a voltage application between a l l  the terminals 
connected together and the  case. 

Reduced Pressure - Each capacitor s h a l l  withstand for a t  l e a s t  one minute, without breakdown, 
flashover, harmful deformtion of case, or leakage of impregnant, an application of 125 percent 
of r a b d  d i rec t  voltage a t  e baromtr ic  pressure of 3.h inches of mrcury, applied i n  tuni between 
each terminal and ev-ry other tsrminal and between the case and each terminal not comected to the 
case. 

Vibration - 
Mounting - CapacAUors weighing l e s s  than 1/2 ounce s h a l l  be mounted and soldered t o  r ig id ly  supported 
terminals so spacpd t h a t  the length of each lead from the capacitor s h a l l  be aporoern te ly  543 inch 
when nioasured from the edpe of the supporting terminal. 
s h a l l  be mimted with brackets, clins, o r  clamps, and s h a l l  not be supported by the i r  leads. A l l  
capacitors s h a l l  be subjected t o  a harmonic motion having an anplitude of .O3 inch ( t m x i m  total 
excursion of .O6 inch), the frequency being varied unifornüy between the apm-oximate limits of 10 
and 55 cycles wr second. 
cycles s h a l l  be traversed i n  aporoximtely 1 minute. 
period of 3 hours. 

m e  capacitoia, moun+d RS abvo,  s h a l l  be subjecbd  t o  vibration i n  the  range of Prom 55 t o  Soo 
cycles per second with the amplitude varied so a s  t o  subject  the capacitor to a constant acceleration 
of log units. 
uniformly travermd 9 apnroximtely 15 minutes. 
the axis  of the canacitor for  a t o t a l  period of one hour. 

S a l t  Spray - Canacitors s h a l l  be subjected to 100 hours of the s a l t  spray (fog) t e s t  i n  accordance 
with specif icat ion 294-15la. Capacitors and brackets sha l l  then be washed i n  tap  water to r e m w  
water soluble s ta ins ,  There s h a l l  be no harmful or  extensive corrosion, and a t  l e a s t  90 percent 
of any exposed m t a l l i c  surfaces of the capacitor or bracket s h a l l  be protected by the f inish.  
mrking s h a l l  remain legible. 

Temperature and Imrrersion Test - Each capacitor s h a l l  be exposed t o  f ive  of the te-rature cycles 
l i s t e d  below: 

nie voltage aonlication s h a l l  be 2X ra ted  d i rec t  voltage. 

Capacitors weighing more than 1/2 ounce 

nie  e n t i r e  range of frequencies from 10 to 5# cyclrs and return t o  10 
This motion s h a l l  be applied f o r  a t o t e l  

nie  range of frequences from 55 t o  500 and back t o  55 cycles uw second s h a l l  be 
This motion s h a l l  be applied perpendicular t o  

The 

Degrees - Centigrade 

S t a r t  a t  
To 
To 
To 
To 

The a i r  within the conditioning chamber s h a l l  be circulated. 
s h a l l  be i n  accordance w i t h  the char t  above. 
chamber s h a l l  be a t  l e a s t  2OC por minute, or the  canacitors may be transferred from one chamber to 
another, i n  which case they s h a l l  be held a t  the  minimum and mximum ambient t e m r a t u r e  f o r  a t  l e a s t  
15 minutes and a t  a room t e m r a t u r e  f o r  no more than 15 minutes. 
capacitors s h a l l  be placed on absorbent paper t o  check the poss ib i l i ty  of o i l  leakage. The teTr- 
ature cycling .shall te follûued by 2 cycles of 15 minute i m r s i o n s  i n  tap  water a t  6 5 O G  and 20 C 
(1h9 and @OF) or lower. lhe elapsed time between the removal of the capacitors from the immersion 
tank and t h e  neasuromonts s h a l l  no t  exceed 33 minutes. 
c i rculat ing a i r  a t  room temperature, wiping with a clean, dry cloth, or both. 

The temperature within the cold chamber 
?he ra te  of change of temperature within the conditioning 2 a 

v) 

c3 

When i n  the heat  chamber, the 

w 
Surface moisture s h a l l  be removed by 

N 

The capacitors s h a l l  then m e t  the following requiremnts: 

insulation Resistance Tenninal to Torndnal a s  soecified i n  Paragraph b.4.4.i 
Insulation Resistance Terminal t o  Case a s  specified i n  Paragraph b.b.b.2 
Voltage .’heakdown as  specif ied i n  Paragraphs b.b.7.1 and 4.lf.7.2 

ö 
(L 

w 
Hoisture k s i s t a n c e  - The moisture res is tance test s h a l l  be perforned i n  accordance with Figure 1 

Subcycle - During s t e p  7, a t  l e a s t  1 hour but  not more than h hours a f t e r  s tep 7 begins, the capacitors 
s h a l l  be removed from the humidity chanber f o r  performance of s teps  7a and 7b, after which the 
capacitors shall te returned t o  the humidity chamber and kept there u n t i l  the  next cycle begins. A 
t o t a l  of f ive  subcycles s h a l l  be per fomd.  Except f o r  the length of the test, the vibration s h a l l  
be conducted a s  specified i n  Paragraph L.h.8. 

> 
and Paragranh 1i.h.li.i ta 4.L.11.4 inclusive. 9 

I- o 
z 
(7 

a 
9 
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