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DISCLAIMER OF LIABILITY FROM ACT OF TRANSMITTAL

When Government drawings, specifications, or other data are used for any purpose
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the United States Government thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the Government may have formulated, furnished, or in
any way supplied the said drawings, specification, or other data, is not to be
regarded by implicaticn or otherwise as in any manner licensing the holder or any
other person or corporation, or conveying any rights or permission to manufacture,
use, or sell any patented invention that may in any way be related thereto.

Any information disseminated by the Data Distribution Centers of the Interagency
Data Exchange Program is intended to promote test data utilization in the National
interest among groups engaged in Ballistic Missile, Space Vehicle and related
programs.

Dissemination of said information does not imply verification or endorsement of the
information. The originator, in submitting the material is acting in accordance
with the requirements of his contract, and neither the originator nor the
disseminator assumes any liability to parties adopting any product, process or
practice based upon the usage of the information. 1Its presenting the success of
failure of one (or several) part number(s), model(s), lot(s) under specific
environment and output requirements, does not imply that other products not herein
reported on are either inferior or superior.

OMISSION OF CHARGES FOR FOLLOW-ON ACTIONS

Any compliance by the report originator with requests from recipients for more
detailed information in IDEP reports originated under Government contracts will
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performed without cost or obligation to the requester unless otherwise negotiated
in advance. :

REPRODUCTION OF THIS RLPORY

Reproduction or duplication of any portion of this report is expressly forbidden,
except by those contractors receiving it directly from the Data Centers or
originator, for their internal use or the use of their subcontractors. Reproduction
or display of all or any portion of this material for any sales, advertising or
publicity purposes is prohibited.
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| I Description of Test Program

1.1 Purpgse
The U. S. Naval Weapons Ceénter, China Lake requested ARINC

-C-19978:B,'%0f thirty nine metallized polycarbenate tubular
capacitors, which -were manufactured by Thompson Ramo Wooldridge.

1.2 ;;ébription of Test Units

Thirty nine (39) test specimens were selected at random
from units obtained from inventory at NWC/CL. The manufacturer,
TRW, did not have any prior knowledge of the qualification test.
The capacitor types are described as follows:

Quantity _ ag
Capacitance, UF . 0.10 £ 20% .. . . |
Voltage rating, V 100
Case Size:
Length, in. 0.812+0.062
Diameter, in. 0.400+0,015
Date Code 10401W2

2. Summary of Test Results and Recommendations
. 2.1 Results

TRW passed 8ll of the qualification test with the following
exceptions:

(a) Solderability test - 2 failures
(b) Operating life test - 3 fallures

Two of the three operating life rallures were apparently
due to breaks in the hermetic seal, which resulted in a. °

_Research Corporation to conduct Jyualification testing,fbasedwén’&;s;n.xfh

" flow of impregnating oil to thé outside.” Visual examina- -

tion indicated that the breaks were near crimped areas.
The supplier has indicated that the practice of c¢crimping
1s being discontinued.

(c) Temperature coefficient - 20 failures.

(d) 20 of 24 units failed the temperature coefficient

test. Results of the temperature coefficlent tests
- indicated that the polycarbonate capacitor is unable

to satisfy the temperature coefficlent requirement of .
200 ppm/°C over.the operating température range
(-55° to +125°C). However, the test data indicated
that the capacitors would meet a requirement that
allows a maximum change of 12%.
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2.2 Recommendation

TRW 1is reCOmmended as a qualified source in the following
conditions:

(1) - Crimping operation as now performed be eliminated
from his assembly process, or satisfactory evidence
is presented that it does not prejudice the reliability
of the device.

'(2) In the device specification, it is recommended that
the parameter limits and test conditions contained
in this quelification test (which is based primarily on
the requirements of MIL-C-19978B) be used, with the
following exceptions:

-(a) Instead of & temperature coefficient of 200 ppm/°C
’ over the operating temperature range (- 55° to
.~ . #125°C), it is recommended that’' a ‘maximum -capaci-
tance change of *2 percent from the room temperature
reading be allowed.

(b) The following criteria should be used for denoting
a failure in the operating life test:

(1) A change in capacitance of more than %2
percent from the initial vaiue (O hours).

(11) An increase in dissipation factor to
greater than 0,30 percent.

(1ii) A decrease in insulation resistance to a
a value of less than 50 percent of the accept-
ance limits for +25° and +125°C.

(iv) A permanent open or :short.
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' 3. TEST EQUIPMENT AND PROCEDURE

3.1 Accuracy of Measurements

The accuracy of the measurements during the qualification .

. lists the various items of test equipment.

3.2.1 Group I: Examlnation and Parameter Tests

3.2.1.1 Detalled Examination of Device
Constructicn

" All falled units and two acceptable units were examined to
.determine: . . . : . . .

(1) Method of construction

(2) Integrity of contacts between terminals and dielectric
element

(3) Integrity of hermetic seal
(4)... Workmanship and quality of construction.
The exariination tncluded visuul inspection of. both the outer

and inner assembly of the devices, and x-ray analysis of assembly
features. :

: 'Measurement

Parameter .' . Reoge of Vaiues‘ Accuracy
Capacitance 0.l uf +'204 . 0.5 & lpf
Insulation.reetetence' ~ 1-1000 kMO - A
Dielectric wtthstaﬂding - 200-hoov : +2%

- voltage . : TR T —
. Disstpation factor . 0.0001-0.1000 ., #5% % 0.00001
Temperature ' -65? to +1é5°c :i°c
Frequency 1000 Hz 2%
'~ 3.2 Measurement Techniques and
Equipment _
.Measurement and test techniques are summarized below., Table 2
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3.2.1.2 External Visual and Mechanica
Examination :

All 39 units were 1nspected for confOrmance to the physical
dimensions and markings (part typc and date code) specified in the
supplier drawings. The workmanship was critically evaluated to
point up .those features which .might be indicative of poor quality
control or-which might be detrimental to performanCe

3.2.1.3 Seal

A1l 39 units were 1mmersed for a minimum of one minute 1n
oil maintained at a temperature of 125° + 59C, in accordance
with method 112, test condition A, of MIL-STD-202. The bath
was clear mincral o0il having a Saybolt viscosity of 175 to 190
seconds at 33°C. The device was carefully observed during the
entire period of immersion for indications of ‘poor seal, as: would.
be evidenced by & continuous discharge.of -bubbles. -After the .

"i‘itest was completed, the device was cleaned 'in & degreaqer and .
permitted to dry thoroughly before additional tests were performed.

3.2.1.4 Dielectric Withstanding Voltage

The dielectric withstanding voltage was measured in accord-
ance with method 301 of MIl -STD-202. The applied test voltage was
twice the rated voltage fo: a duration of one minute. Measurements
.- Were taken between terminals and from the case to each terminal.

A voltage breakdown, elther permanent or momentary, during the one-
minute period was recorded as a failure. The capacitors were
visually examined for evidence of damage.

3.2.1.5 Barometric Pressure

Twelve units were tested in accordance with method 105 of
MIL-STD-202. The following detulls were applied:

.* (1) Method of maunting. 3oldering at- points 1/2 1/8 inﬂh
“‘from the case..

(2) Test cond s; The capacitors were subjected to 8
' preasure of 0.82 inches of mercury. -

(3) Teet durinﬁ subgection to reduced pressure: A potential
eqQu o percent of the dc voltage rating
was applied for at leest one minute between eech terminal
and the .case. .

3 2 1.6 Insulation Resistance

Ihzulation reaistance was measured in accordance with
methol 302 of MIL-STD-202. A test voltage equal to the device's
rated voltage was applied for one minute. Measurements were taken
between terminals and from the case to each terminal. The accept-
able insulation resistance value was greater than 50 kilomegohms
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MIL-STD-202. The following details and exceptions were applied:

e ot — e i i =

for the test conducted at 25° + 3°C, and 500.megohms ‘for the test
_ conducted at 125° * 3°C. o :

3.2.1.7 Capacitance -

The éapacitance was measured, in accordance with method 305
of MIL-STD-202, on General Radio Impedance Bridge Type 1610A. The

: .test frequency 'used was 1,000 + 100 Hz.: .The:acceptable limits =
- were 0,10 uf # 20 percent for devices having a'20 percent tolerance - *-
“rating, and 0.10 uf * 2 percent for devices having a-2 pércent tol- " -

“erance rating. - . 160 o SEE S e ‘

| 3.2.1.8 Dissipation Factor

The dissipation factor was méasufed at an ac rms voltage of
10 percent to 20 percent of the dc voltage rating, using the
General Radio Impedance Bridge Type 1650A. The test frequency was
;,on £.}00.Hz. The measured value was not to exceed 0.15 percent,

.3.2.2 ‘Group II: Environmental Tésts'-,.}ﬂ::_" A , S
' 3.2.2.1 Shock Tt

Six units were tested in accordance with method 205 of

MIL-STD-202. The following details were applied:

(1) Mounting means: Soldering at points 1/2 % 1/8 inch

Trom the case.

(2) Test-condition letter; C.

(3) Electrical loading during shock: A potential of 125 per-
. cent of the dc voltage rating was applied betweer the
teminals of the capacitor.

(4) Measurement during and after shock: During the environ-
‘ mental test, a cathode-ray oscilloscope was used as an
indicating device in determining any electrical-tallures. -
~ ‘After the test, the capacitors.were visually examined. for :
~ evidence of electrical breakdown, arcing, fracturing, or

other visual mechanical damage.

When the capacitors were tested as specified above, there was
to be no momentary or intermittent arcing or other indication of
treakdown, nor was there to be any evidence of fractures or other
visible mechanical damage. g

3.2.2.2 v1brﬁtion . '
Six units were tésted in accordance with method 204 of. . ..

(a) Mounting: The cipacitors were rigidly mounted by the
. ,0 & vibration-test apparatus. The capacitor leads
were secured by soldering 1/2 t 1/8 inch from the case.

e s e . 0 P MR AN T B
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(v) Electrical-load conditions: During the test, a potential
of 125 percent of the dc voltage rating was ‘applied
- between the terminals of the capacitor.

(¢) Test-condition letter: B, with the following exception:
Direction and duration of motion, four hours in each of
" two mutually perpendicular directions (total.of eight

" ‘eylindrical axis. -

- (4) Measuremegt During the last cycie in each direction,.a .

signal of 1 * 0.2 ke at a potential of 1 ¥ 0.5V was
placed across the capacitor and measured with a sultable
ac vecording device ?a ‘permanent record was not necessary

" for this test) for the purpose of determining open or -

short eircuits, or intermittent contacts. The equipment
was capable of deteCoing any 1nterruption of 0. 5 milli—
second or greater., ,

: . ¥ . - b ¥ . . " |'

" (e) Examination after vibration ' The capacitors were visually L

examined for evidence of mechanical damagc.

When the capacitors were tested as specified above, there was
to be no momentary or intermittent arcing or other indication of
breakdown, nor was there to be any open or short circuits or
evidence of visible mechanical damage.

3 2.2.3 Salt Spray

Six units were tested in accordance with method 101 of
MIL-STD-202., The following detalls applied:

(a) Test condition letter: B.

‘(b) Exemination after exposure: The capacitors were iisually
‘ examined for evidence of harmful corrosion, and oblitera-
tion of marking. . :

When ‘the capacitors: were tested“aslspécified:aﬁove{.there was:'

to be no evidence of harmful corrosion, and at least 90 percent of
the exposed metallic surfaces of the capacitor had to be protected
by the finish. In addition, corrosion of the terminal hardware was
not to exceed 10 percent of the surface area. -Marking was to

- remain legible. ’

3.2.2.4 Temperature Cycling and Immersion

E Six samples were tested in accordance with methods 102 and
- s, 104 of MIL-STD-202. Test condition C °of method 102 was used for-
the temperature cycling test. Within 24 hours after completion
of the temperature cycling test, the immersion test was performed
per test condition B of method 1ou

within 24 hours after completion of temperature cycling and
1mmersion tests, the dielectric withstanding voltage and the.

- .

hours), one parallel and the other perpendicular to the ;;_.

.‘ q

————,
(O I

K

=3 L4 =3

- N it - -




5
|
f

! e s s g i [ PRI WA O ottt ..

T e Y e B e I I o B o !

~‘insulation resistance were measured as described in
‘paragraphs 3.2.1.4 and 3.2.1.6. The samples were also examined
for extensive corrosion or obliteration of marling on the casing.
Failure of the unit to meet the specified limits of dielectric |
withstanding voltage or insulation resistance, or the presence of
excessive corrosion or obliteration of marking on the unit, was

* cause for classifying the unit as a failure.- The.physical dimen-

- sions: of the test units were-also checked for any.changes. A . .. ..
"dimensional change of more than +5 percent was recorded as a ] =
failure. - : ST

3.2.3 Group 111: 'Mechanical igsts |

3.2.3.1 Solderability

Six units were tested in accordance wnth method 208 of
MIL- STD 202, The following details applied

ka).athber ‘of terminations to be tested- Both' leads of  the -
capacitors were subjected to the solderability]test..

(b) Depth of immersion in flux and solder: The leads were
immersed to within 1/8 inch of the capacitor body.

When the capacitors were tested as specified above, the dipped
surface of the leads were at least 95 percent covered with a
smooth, clean, shiny, continuous solder coating. Under the mini-
mum acceptable conditions, the remaining 5 percent of the lead sur-
face was to show only small pinholes, voids, or rough spots; these
could not be concentrated in one area. No individual void in the
solder coating could exceed the diameter of the lead. Bare base
metal and areas where the solder dip failed to cover the original
coating were indications of poor solderability, and thus cause for
failure. q

3.2.3.2 Terminal Strength

.Six units were tested as follows‘

: .The wire-lead terminals were bent through 90° at a point
1/4 inch from the body of the capacitor, with the radius of curva-
ture at the bend approximately 1/32 inch. The terminals were
clamped to within 3/64 + 1/64 inch of the bend. The body of the
capacitor or the clamped terminal was then rotated about the origi-
nal axis of the bent terminal through 360°, in alternating direc-
tions, for three rotations at the rate of approximately 5 seconds
per rotation. : Py e

_ When the capacitors were tested as specified "atove, there was'
- to be no mechanical damage visible -to the naked eye to either the
capacitor or terminals.
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3.2.3.3 Moisture Resistance

Six units were tested in accordance with method 106 of
MILESTD -202, with a polarization voltage of 50 percent of rated
vol age _

After the final cycle of* the moisture resistance test the

‘test units were: conditioned &t 25° + 5°C and a reldtive humidity of.

- 50 + 5 percent for 24 hours. Within 24 hours after.conditioning,

-

. %3 percent .from the 25

the dielectric withstanding voltages and the insulation resistance
and capacitance were measured at 25° % 3°C as described in 3.2.1.%4,
8. 2:1% g and 3.2.1.7 herein. The samples were then examined for
excessive corrosion or obliteration of marking on thr casing. °
Failure of the sample unit to meet the specified limits of dielec-
tric withinstanding voltage and insulation resistance, or the :
presence of excessive corrosion or obliteratlon of marking on the
unit sample, was cause for classifying the unit &s 1 failure.

" The physical dimensions of the test units were also checked '

"~ T for: any change. ‘A dimensional ¢hange greater than’ 15 percent was '

recorded as a failure.

3.2, h Group IV: Temperature and Life Tests

3. 2 4,1 Iow Temperature, and Capaci.tance
Change with Temperature

_ Twenty-four samples were subjected to the test sequence
discussed below.

The capacitors were placed in a conditioning chamber main-
tained at -65° +0°/-5°C, and a potential equal to the dc voltage
rating was applied for ﬁ8 hours. The air within the chamber was

. eirculated. At the conclusion of the low-tem erature conditioning

time, capacitance measurements were made at - +0°/-5°C, +25°

#5°C, +125° % 5°C, and +25° % 5°C. -The -65°C measurement was made
.-, :..before the capacitors were removed from, ‘the conditioning chamber,,
© " The measurement at each temperature was retorded when two' succes-

sive rcadings taken at 5-minute intervals indicated no appreciable
change in capacitance (& $0.5 percent). The capacitors were then
visually examined for evidence of breakdown," arcing, open and short
c¢ircuits, and other visible mechanical damage.

When the capacitors were tested as specified above, there was
to be no indication of breakdown or arcing, no open or short cir-

cuitry, nor any visible evidence of mechanical damage. The capaci-_

tance changes at. the specified temperatures could not exceed
‘C value. .

3.2. 4.2 Teénperature Coefficient |

Twenty-four samples were tested in ‘the following manner:

+
1
i
i
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iCépacitance meésurements were .made after ‘the capacitors were

" stabilized at each of the followlng temperature levels in the indi-

cated order: +25°, -55°, -15°, +40°, #75°; +100°, +125°, and +25°C.

.Capacitor stabllity was indicated when no appreclable change
(# $0.5 percent) existed in two successive capacitance measurement
made at five-minute intervals. The device was stabllized for a

minimum of 30.minutes at each temperature befqrg:papacytange meas-

:-uremgnts-wqre taken, A P T 2 ..
. me ﬁémpératufgicdef}iéignt.was c@mpﬁfé@ ffbmifhé'fq%iéﬁ??g;.
' "formula: A D EeET o e

TC. = ——
) .(Te - l) Cl

© O %lfempe?ature.coefficieﬁf id'?pm/ﬁbii'.ff

gy = capacitance in uf at the first 425°C reading -

C, = capacitance in uf at test temperature
Tl = +25°C

. T2 = test_temperature, ;C

S

Those devices having.a temperature coefficient of greater than
200 ppm/°C (0.02 %/°C) at any temperature level were considered to

be failures.

.. 3,2.4.3 Life Test

' Twenty-four samples were subjected for 250 + 8 hours to a
dc potential of 140 percent of rated voltage at an ambient
temperature of +125° +2°C throughout the test. During the :test,

. the capacitors were sgparated by a distance of not less than'l.. '

inch. Adequate circulation of air was provided to prevent: the
temperature within six inches of any capacitor from departing

more than +2°C from the nominal ambient temperature (+125°C) of
the chamber. ' ‘

Measurement of the dissipation factor and capacitance param-
eters in accordance with procedures describved in 3.2.1.7 and
3.2.1.8 were made at 50 + 8 hour intervals during the test.  The
capacitors were permitted .to stdbilize'at:rcom_temierature for a
ainimim of eight hours before. measurement.  In.additi
pation factor, capacitance, and insulation resistance parameters
Wwere measured prior to.and at the conclusion c¢*®'the life test, in
accordance with the procedures described in 3.2.1.8, 3.2.1.7, and

08

tion, the.dissi-. -

3.2.1.6. Unit parameters failing to meet the limits specified in.

the referenced paragraphs were considered to be fallures.
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- | The test Samples were also visually examined for leakage of
-impregnant and deformation of casing. -Evidence of either condition
‘was grounds for classifying the sample as a failure. The physical

dimensions of -the devices were also checked for any change. A
dimensional change of greater than #5 percent was recorded as a

. 3. ¢3 Tbsting Procedure ;

. The overall testing procedure is summarized in Table 3, in '

which the tests are listed in the order performed.

'3 i Parameter Test Iimits

The test limits shown in Table 4-were used in defining a.ccept-
able capacitor performance for the initial environmental and life
tests performed. These limits are based on the requirements of

.....
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E TABLE 4
l . PARAMETER TEST LIMITS i
- i
All Types:

'_'Dissipation factor = 0. 15% | _ _ . - ]
 Insulation resistance = 5o KMQ at +25 c, 500 m at +125 c. !
-‘Temperature coefficient = 200 ppm/° ' o ]
Capacitance change (-65°C to +125°C) = #3% ]
ﬂt )
| ‘Cepacitor rating . L e . & 206 .
| S L R c T q007 :]
{ ' Capacitance limits: . {
{ Min, uf * 0.080 8] {
‘ . Max’ uf ’ CT 00120
J |
u J ;
g . 4
. . ; J‘ 1
1
;
1
E
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4, TEST RESULTS

Results of qualification testing of the test units types
are discussed in the following paragraphs and summarized in
Table 5.

4.1 Group I: Initial ‘Measurenents °

4.1.1 Physical and Dimensional Examiration

" Dimensional measurements of the sample. lot showed that all
units were within the limits specified by the supplier. The
snecified dimensions are given in Figure A-1, Appendix A. Actual
measurements are given in Appendix E.

The workmanship appeared to be generally adequate. The
suprlier crimps the metal sleeve to ald in soldering during
assembly. This practice, while not appearing to affect the

.electrical characteristics of the capazitor, could induyce .strains. -

in the package which might lead to ruplure of the hermetic seal
at a later date,

4,1.2 Hermetic Seal

No fallures were recorded in the hermetic seal test for
the sample lot seal.

4.1.3 Dielectric Withstanding Voltage

None of the test units failed the dielectric withstanding
voltage test.

4,1.4 Barometric Pressure

There were no fallures in the barometric pressure test.
Test detalls appear in Appendix C. .

‘“h.l.S Insulation Resistahée'

There wasc one room-temperature fallure during the insulation
resistance test. The distribution of insulation resistance
values 1s shown in Figure 1. As can be seen from this plot,
insulation resistance values for the test units were well above
the specified 500-megohm minimum.
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High-temperature operational
life :

- TABLE 5
: TEST RESULTS
Paragraph Description Tested| Rejected . Remarks
3.2.1 group I: Initial Measurements '
3.2.1.2 | Mechanical examination 39 0
' 3.2.1.3 | Seal : . 39 0
3.2.1.4 | Dielectric withstanding 39 0
voltdge . .
3.2.1.5 |. Barometric pressure 12 0
:¥3.é;1;§j "ngﬁlat%on resistence: :ig;gc: | gg._ :;3 .
'3,2.1.7. | Capacitance S 39 . 0. p
3.2.1.8 Dissipation factor 39 0
3.2.2' Croup 1I: Environmental Tests
3.2.2.1 Shock é 0
3.2.2.2 Vibration 6 0
3.2.2.3 Salt spray 6 0
3.2.2.4. Temperature cycling and 6 0
immersion '
3.2.3 Group III: Mechanic@l Tests
3.2.3.1 Solderability 3 2 Poor solderability
3.2.3.2 Terminal strength 6 0
3.2.3.3 Moisture resistance .6 0
3.2.4 Group IV: Temperature and Life.
- _ Tests T HE
‘3.2.4,1° | low temperature and-capaci~- | at | " o °
tance change with temperature
3.2.4.2 Temperature coefficient 24 20
3.2.4.3° 24 3 1- Shorted

2- Leakage of oil
due to defec-
tive hermetic

seal
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4.1.6 Capacitance.

Capacitance values were well withiﬁ_Specificatj.oﬂ for . .
the sample lots. Figure 2 shows the distribution.

4.1.7'"p;ssipation.Factor

" Dissipation factors for all test units wére withiﬁ-specifi- S

. .. .cation. . A’distribution plot for all test ynits i§ shown'in '™
.Figure 3. SRS TR EE R '

[

4.2 Group II: Environmental
§.2,1 .Shock

No fellures were recorded during the, shock test.

42,2 -Vibration. _
. There were no failures during the vibration test. -

§.,2,3 Salt Spray

All test units were satisfactory.

4,2,4 Temperature Cycling and Immerzion

All test units were satisfactory.

4.3 Group IIT: Mechanical Tests

14

u.a:;._..J

B - :f:_‘h,3.l tsélderability B ;7:§;: °1. i '1
Two units failed the solderability test. The two failures
were due to poor solderability of the capacitor leads. . l.
4.3.2 Terminal -Streng_tﬁ J 1
No units failed the terminal strength test. o i
2, 8.3.3 }-isture Resistance | A5 gl R, . . ] 4
Mo units failed the molsture resistance test. | J
] ’
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4.4 Temperature and Life

4.4.1 Low Temperature and Capacitance
Change with Temperature-

No failures were ‘recorded in this test.-

oThe distributlon of capacitance-change values at -65 and
+125°C is shown in Figure 4. As can be seen, capacitance changes
at +125°C were significantly smaller than at the low temperature
and were all within 2 percent of the room-teumperature reading.
These test results correlate favorably with test data submitted
by the suppliers.

4,4.2 _Temperature doefficient

Twenty units failed to meet the temperature coefficient
limit of 200 ppm/©C over the temperature range of -55° to +125
The failure rate was extremely high, indicating that this limit
1s unrealistic. Distributionoplots of temperatureocoefficient
values for test points of -55-C, -150C, +40°¢, +75°C, +100°C, and

.

. 4125°C are shown in Figure 5. Maximum, median, and minimum

values are summarized in Table 6.
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TABIE 6

DISTRIBUT;ON OF TEMPERATURE COEFFICIENT VALUES IN PPM/°C
(TEMPERATURE RANGE: -55° to +125°C)

. =55°C -15°Cc +ho°c

——

‘Min |Med |Max [Min |Med' .[Max' |Min {Med |Max

-65. | -135 |-220. |-130 | -230] -435| o | -70 |-480 -

. -T5°¢ | S A .

o

1 lmin [mea |Max. |Min [Med [Max [min “[mea |max -

-5 -85 |-225 | -30 |-110 | -165| 65 | -105] -185

(1) The temperature coefficients of all test units are
significantly lower at the high-temperature extreme
(+125°C) than at the low-temperature extreme (-55°C).

This 1o extremely important, since the operation of the
circuit assemblies containing these capacitors will likely
be at higher temperatures.

: (2)._The temperature coefficient is not linear or, constant .
" over the temperature range -(-53°C to-+125°C), -and is thus =~
not a true indication of capacitor performance. An
easier -and more clear-cut indication of performance is
the change in capacitance over the operating temperature
range, as shown in Figure 6. Distribution plots of
capacitance change values at six different temperature
test points are shown in Figure. 7.
. Examination of the distribution plots indicates that the maxi-
. mum expected capacitance change over the temperature range is ' .
-‘approximately %2 percent. -As would be expected,- this maximum change
occurs at the temperature extremes.
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4. 4.3 Hi %h Temperature Operational
e Test

The sample 1ot failed the operational life test.

The failure was due to the following

(l) Two of the capacitors exhibited leakage of impregnant
at the conclusion of the test. The apparent cause was
a broken hermetic seal in the area of the crimp. The
electrical parameters of these two capacitors remained

within specification.

(2) oOne capacitor failed catastrophically (shorted) after
100 hours. Physical examination of the internal as-
sembly indicated that the short was probably due to
a break in the dielectric.
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_ FIGURE 6
Percent Capacitance Change Over Operating Temperati.e Range (-55° To +125°C)
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APPENDIX A

| DIMENSIONAL LIMITS FOR METALLIZED

_-.|POLYCARBONATE CAPACITOR TEST TYPES|

" Type 4836
L = 0.812 + 0.062
+.

D= o.ugo .0.015
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APPENDIX B
RESULTS OF VISUAL AND X-RAY ANALYSES
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TABEE B-2

RESULES OF VISUAL AND X-RAY EXAMINATION OF
: ACCEPTABLE DEVICES :

Capacitor

Results .of Visual and

0.1 uf +20%, 100V {238

Rating N Y B

0.1 uf 204, 100V [239

X-Ray Examination &

‘Laéque; £11m constituting the di- *

electric was wound in a rather loose
and nonuniform fashion. Insulation
between the metal housing and the di-
electric consisted of an epoxy shell
with an oil f£111 between: the shell %

" | and the dielectric.

ILacquer film constituting the di-
electric was wound in a rather loose

‘and nonuniform fashion. Insulation

between the metal housing and the di-
electric consisted of an epoxy shell
with an o1l fill between the shell
and the dielectric,
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APPENDIX C
AMERICAN LABORATORIES REPORT 387225

‘Report of Environmental Tests Performed on

Capacitors, Polycarbonate, for
. ARINC Research Corporation. .
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AMDAMERICAN LABORATORIES
AMERICAN ELECTRONIGS, ING,

staviceManx 1338 East Valencia Drive * Fullerton, California
RELIABILITY THROUGH TESTINO TRojon 1-3020

AMER|CAN LABORATOR IES REPORT NUMBER 387225
REPORT OF ENVIRONMENTAL TESTS '
PERFORMED ON
CAPACITORS, POLYCARBONATE
FOR
ARINC ncsmcn CORPORAT ION

Ancrican LaBoraToORICS
1536 €ast Vargcucia Drive
Furrerron, CaLirornia
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. MENT MAY HAVE FORMULATED, FURNISHED, OR 1A ANY WAY SUPPLIED THEL SAI0 DRAW-

NOT1CES
Unmc Oouuuutm onvmes, SPECIFICATIONS, OR druu 'DATA ARE USED ror
ANY .PURPOSC OTHER THAN IN CONNCCTION WITH A DEFINITELY RELATIS GOVERNMENT - -
PROCURCMENT OPLRATION, THE Uni11rD STATES GOVERNMENT THECREBY INCURS MO
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ADMINISTRAT IVE DATA

PURPOSE OF TEST:

DATE: 6c'roazn 26, 1966

1. To PERFORN ENVIRONMENTAL TESTS TO DETERMINE
_ COMPL IANCE WITH THE SPECIFICATIONS CITED BELOV.
‘2, MANUFACTLRER: ... Thompsén-Ramo’ Woolridge, Type 10401We -
3. MANUFACTURER'S PART NO. 10401wW2
4. SERVICE FOR: ' ARINC ReseARcH CORPORAT 10N
oA 1222 EasT NorMANOY PLACE
. SANTA ANA, CALIFORNIA
. 6. DESCRIPTION OF SAMPLE: ~ .. "c;ui.c'.rpas,"_‘né..yqabauin.' 2
6. REFERENCES: m ARINC ETP No. 66-126 °
g 2) MIL-STD-202C, TcsT MLTHOOS FOR ECLECTHONIC
AND CLECTRICAL COMPONENT PARTS
T. QUANTITY OF ITEMS TESTEO: THIRTY-S1x (36) sameLEs were 'rts‘n:o
. SeriaL No.. SampLE No.
“None oh<r30
8. SECURITY CLASSIFICATION: UNCLASSIFILD
9. DATE TESTS COMPLETED: Ocroetr 25, 1966
Ib. YESTS CONDWCTED BY: AMCR1CAN LABORATORILS
1. DISPOSITION OF SPECIMENS:.  ReTunco 6 ARINC Rescanch CORPORATION |
2. ABSTRACT: . °° FEs Y i
Test No. Pace No. Tesy : SamnrLes ResuLTs
T 1.0-1.3 "BAROMCTRIC PRLSSURC v
' ' 225-236  Pass
2 2,0-2.3 Snoex (Mzotum 1nPacY)
. o " 23123  Pass
S . .. 3.0-3.3 Vieration 8 ' '
| : 231.236 - Pass .
Convinuto on NEXT PaGL i
) Pace Ko A . .. Reeonr No. 387225
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f SRR B " ADMINISTRATIVE DATA (qéurluu;:o)
g 12, ABSTRACT (ConTinyep) | |
Tesy No. Paat No. Tesy . SampLES R;sm. 18
e B H | ;.0-4.5 | SALY ‘SPRAY g _
| a i R e T ome236 Pass
5 5.0-5.3 - - MoiSTURE ReSISTANCE, ‘ K - '
1-4 | A.n.tnoox 1 (Eouipnent Lusf?-eso - Pass
13. STMD.ARb T_EST CONDI;FIONS: | RooM Q\uam.n, UNLESS om:fwl;: NOTED IN RESULTS.
0L SORCE WSPECTION: Mo © © 0 ¢ ool o T

; " Pace M. B - REPORT No. 387225
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" 1. BAROMETRIC PRESSURE

Ssmples 225-236, Capacitors

(2) MIL-STD-202C, TEST METHODS FOR ELECTRONIC AND ELECTRICAL

[T_' ' REFERENCES: ~ (1) ARINC Reseanch CorporaTiON ETP-66-126
r

COMPONENT PARTS. . ., . .t., 1. = .. .

REQUIREMENTS:

Rer. 1 - Paracrapk (2) 13 appLicABLE

Rcre. 2 = McTnoo *0S5 s appLicABLE

-
c e
m—
i 1
.

Pr—— Sy
L] * . - .
-

FACTUAL DATA . . R L o e e
A mumen: o R
Sce Arrcno it |

-

I e BN e B el

.
[}
.-
.
(3
- o
e
¢
-

Pact No. 1.0 Rt‘_r‘on No. 387225 —
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1. BAROMETRIC PRESSRE . . . -

SOTDMETIEA T

‘Samples- , 225-236, CA-%Acnoas

B. TEST PROCEDURE:

. o MOUNT THE SAMPLES TO A SUITABLE FIXTURE AND PLACE THEM IN AN
ALTITUDE CHAMBER. . R A :

B b 2. R:oucc THE PRESSURE 'OF ‘THE CHAMBER 0. 0 g2 mcncs OF MERCURY
AND APPLY' THE FOLLOWING VOLTAGES TO THE SKMPLES FROM EACH
 TERMINAL TO CASE FOR A PLCRIOD OF § MINUTE MINIMUMS

225.236 - Q00VDC

OsscavE THE SAMPLES FOR ANY ARCING, MOMENTARY OR INTERMITTCLNT,
,OR OTHER INDICATION OF GRCAKOO\.IN.. 5

S. VISUACLY CXAMINE THE SAMPLES. FOR ANY CVIDENCE. OF PHYSICAL DAMAGE.

. 4, RECCORD ALL OATA.

" . ., T -

IS

.Put No. 1.1 : Rtron No. 387225 53
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Dast :;rmré:o:.' " " PARTS TEST DATA ' - ]‘tsr "%’f}%;@;
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: ‘ 2. SHOCK
LEE Samples  231-236, CAPACITORS R ,
e REFERENCES: ™ ‘(1) ARINC ResearcH CORPORATION ETP-66-126 : . L
J ' ' . {2) MIL-STD-202C, TEST METHODS FOR ELECTRONIC AND ELECTRICAL
1 . . COMPONENT PARTS . 1 . . o e
L]
r
| . | ,:
r— - : 3
P . . .
"REQUIREMENTS: . - SR Y B T R e |
Rcr. 1 - PARAGRAPH 3A ¢3S APPLICABLE L !
: L ]
ReF. 2 - Mcynop 205, ConoiTioN C 1S APPLICABLE {
i
¢
FACTUAL DATA . ~ ARy
i A EQUIPMINT: e
See Aepenoix | .
; : C - MICROFILM LEGIBILITY 13
gl : . . THE BEST POSSIBLE FROM
THE ORIGINAL REPORT QUALITY
o T, s q

- m ﬂ.:-PJQC No. 2.0 .' - ,R:iontho, 387225
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‘2. SHOCK

* P — 1

Samples  231-236, CAPACITORS

TEST PROCEDLRE:

1. MOUNT THE SAMPLES ON A FIXTURE WITH THE SAMPLE ‘BODIES-RIGIDLY = =
" 'MOUNTED TO THE FIXTURE AND THE r1xruns MOUNTED ON ‘THE HEDIUH
"-IMPACT SAND DROP TOWER. . - NIRRT S e
2. SUBJECT. THE SAMPLES TO THREE SHOCKS IN EACH DIRECTION OF THE
" THREE MUTUALLY PERPENDICULAR AXIS FOR A TOTAL OF 18 sHocks. .
THE SHOCK INTENSITY AND DURATION SHALL BE SOG 11 ms. Durine
THE SHOCKS MONITOR THE SAMPLES FOR ANY ELECTRICAL FAILURES,
WiTH 250VDC APPLIED BETWEEN THE TERMINALS OF SaMPLES 31-36
. AND 125VDC APPLIED BETWEEN THE TERMINALS OF SAMPLES 131-.136
. AND 231-236. .
& . 2y . . . .
.3.'.Tu:nc SHALL B’ NO ELECTRIEAL rAnLun:; Ano 'NO PHYSICAL DANACE
";ountuc OR FOLLOWING. THE TEST. ~° "' = . 7 = ot

e e ]

4, R:cono ALL DATA,

B b
m i

: Jrnifnns1'POSSlBLE1FR0Nl
THE ORIGINAL REPORT QUALITY .
’ - |

- ' L
. : c' o |
- j
'] #
. -d }

Pace No. 2.1 .~ REPORT No. 387225
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-':._ 'bATE Sunno-' i : ' T Test Encincer:
. PARTS TEST DATA 1 o
| [ | o=l ' e A’..-'.Z’M
%7 ] Oave Compreven: SeeciMEn DESCRIPTIQN: Grour Leaotr:
a Lfo-2¥-¢¢ CA28eI TR, LY. LT
[' . TEMPERATURE: 'l’céts SHOCK SreciFication Linits:
i . . oss
o . \_BonEr :
. I’ = | Husioa Ty { venoor: gpine .
[- Tine G | -'D .' A'xlns‘ No. Suocxs;. Smﬁ: Co.nu':fc'r '
. S KT
r~ \L2wsd_£2 20V sovp 1 X 3 -2 Seeetrico
' : " juner
X 3 -
- Y ' -3 : ' o arcrmgu Fﬁmma
. ) J.' o8, ?nvsncm. DGk .
B BV
3 V v N/ q" ? 2 T
[ _ pugeel Ko Zaf' Sawp | Z 3 2y-234
- VKVAL EZApvAzo4 F4r Ol G, R
]
e fvgs | mp wpiobssa ). el //.f/a.. g
= s LLYSHh e o & ﬂ,sj e A— RS T a/‘L
M | cHOIE TER; i WS NO
= [V/// 5'7-/.(r = ’A' /’m zr/‘;g"*/f- ~\-£a/{rj/‘/6\
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b . e ;
2Lebss T I3 4»_22 =g ]
L MICROFILM mcnm,m s | Pase Nos 2.2 - Repoar Mo, 387225
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“I"3are 3TamTe0: ) '. - | TTest Eu " ..

Vo lofsitee | _ PARTS TESTOATA .= Jhi S

[ Dave LonpLeTeo: Speciven DESCRIPTIONS . . Group Leaota:

28 /190¢ ¢ PROACITORS  JOLY ROLWITE U WA

Tewrs Tesr: e ek . '

! — z) Syock

Humipity: 'VENDOR?S . : ‘” .
s ALIVC  LENHRRY (9%FL. _ _ . |

POWEL 23400,

SIMCET TS IS AP LIPS f~

L LSS (B LA T DA ")a‘-‘:.."é-‘c/"/.’/ik-d.' '

F//'//-dkl_éf: Tp T Q‘é/:?/k&} L ST T T

CEQ UL 2.5 Tre” SH0ch rers s

LEC O R 7008

— BICRUTTLM LEGIBILITY 1S~

—SHE BESY

POSSIBLE FROM
. SHE ORIGINAL REPORT QUALITY

o
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REFERENCES: 2 ARINC Rescarck CorroR ATION ETP-66-126
“.'ﬂ' 2

3. VIERATION

Semples 231-236, CAapAciITORS

MIL-STD-202C, TeST ME THO0S FOR CLECTRONIC AND ELECTRICAL

"+ . COMPONENT PARTS _ Sy o
REQUIREMENTS:
Rer. 1 - Paracrapy 30 (s APPLICABLE
" ReF. 2 - METHOD 204, TesT CowdiTion B 43 APPLICABLE
‘
-~
. .
FACTUAL DATA 5 | . L ﬁ
‘Ae EQUIPMENT: . ) . i
3 ]
Sce Arrennix
- ; | 4 -

(0 -

Pact¥o,3:0 . Revort No.-387225—
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5. "VIBRATION S

-Sambles 231-236, CAPACITORS

- B. TEST PROCEDURE:

i E

3.

4.

*THE LEADS SECURED 1/2 £ 1/8 (NCH FROM: THE ‘CASE: .
FIXTURE 7O THE VIBRATION MACHINE AND. v;anur: N AccoaoAac: VITH:

2. .

Mouur THE SAMPLE 'BODIES RIGIDLY 1o A.¥IBRATION.FIXTURE VItN
MOUNT 1n£

THE FOLLOV!NG CONDITIONSS

A. VIBRATION FREQUENCY-10-2000 : :

8. VIBRATION LEVEL-0.06" or 156G, 'WHICHEVER 18 LESS

€ DIRECTION-TWO MUTUALLY PERPENDICULAR AX1S-ONE PARALLEL AND
ONE PERPENDICULAR TO THE CYLINDRICAL AXIS OF THE SAMPLES.

0. VIBRATION TIME- 4 KOURS IN CACH onaccvlon of Step C.

£. SVEEP TiME-10- 2000 10 uu 20 Nlnurcs.

OurING THE LAst cycLe of VCBRAYION IN EACH osa:cv:on, nowlroa
THE SAMPLES FOR OPENINGS OF MORL THAN 0.5 MILLISECONDS AND
SHORT CIRCUITS OF THE SAMPLES.

FOLLOWING THE VIBRATION TEST, EXAMINE THE SAMPLES FOR ANY
LVIDENCE OF PHYSICAL DAMAGE. .

Reconp ALL DATA. . .

_Page No. 3.1 Repoat No. 387225
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4, SALT SPRAY
Samples ‘231-236, CaPACITORS
TESJ PROCEDURE'

. LA A

"i.'-Suanc7 THE SAMPLES TO a8 HOURS -oF sALT spnav (20$ SOLUTION)
_PER METHOD 101 OF REFERENCE 2. R | 9

2. Uron REMOVAL FROM THE SALT SPRAY CMAMBER WASH ‘THE SAMPLES
IN' RUNNING TAP WATER, NOT WARMER THAN 100°F, BRUSHING LIGHTLY
WITH A SOFT MAIR OR PLASTIC BRISTLE BRUSH.
S. VISUALLY EXAMINE THE SAMPLES FOR ANY EVIDENCE OF NARMFUL
CORROSION, UNWRAPPING OF, OR MCCHANICAL DAMAGE TO THE IN-
. SULATING SLEEVES AND OBLITERATION OF MARKINGS.

4. REcORD ALL OATA. -~ =~ . T = o

Page No. 4.1  Report No. 387225
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"PARTS _TEST DATA _

s .Tc’s(v/iggmu,ﬂ:(_i”l.

Date Cowmp prcimen DESCRIPTION: _ . i " GrquPr Leaoer:
" 22 é[i (zué.u? s.t ™ POCI ToRS_ LAY LAA DV AT E &‘.’ Sﬁvmn{s
: &
TJene: a0 iy */\sm SPRAY

Humioiry: 95%

3 Vcnoo :

ARINC WA&_

Ce TEST R:sun‘s:.

EXPOSURE TASLE

OLLOJING SALY SPR

XPOOUR

Dave | ;l'nig.} Ta 1 P LFoe A 'bj-' rj! SamrLe - .C'omd_t.‘;‘l'
¥ nnce ] P I VYA T TN e
___ |9stsFe-18 lyg.72 gg sz? 7.2 | ¥77%% [Seccirien *
W-l‘i (450193 1172 | Zo | — L35l 6.2 | S2ve | Bredi Extosize |
0207000 197 | 17 |20 | 18610155\ 42 | | Cheek QbamBer
o2 |pyse |97 | 17 (20 | 485 £.138] 6-% i_,,'-_z'r'(. |_fup_of £iPosupe

THERNE WAS pOT ;\N,,.

E‘//pe?/c.e oF /W/{/ Crye.

" PORAOS, 00/ " O p;raz 1PCATYIV

LEGIIILITY 1%

DR rrr 2 ‘:é;

SICROFILM
BEST POSSIBLE FROM
. gmmwm
’i M. €2 - AT Mo 387225
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",“J,‘/ﬁ; -y PARTS TEST DATA AL "“} o
- Date ConrLeTeo: SPECINEN DESCAIPTIONS Group LEraoLA:
s0/20/6 ¢ QApAc I TORS /8 YErR 500 4 7E~ Y WPLT)
Teury TeaT: _
— 9\ sur spedy
Humi01Tve thool': ’
—— e & SR oL, ‘v
.aﬂ___zarsz‘_az&:__zg_f VipEwe & oF
Ax gé_lﬂf W/ /CMC o XY Ié Q;m/o««d/!o‘/
THE” ;;22262153 2T Twe Re ;%zaatiwchVIU O I
AT IPﬂA,y 27 .
Reé 0””:#@41’/0
_ _AMONE . DRTR mrexeiy  SUIMIITED,
MICROFILM LEG
: m"' ﬂmllﬁnml ﬁf]w FROM
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5. MOISTURE RESISTANCE

Samples 225-230, CAPACITORS
REFERENCES; (1) ARINC ReseARch ConponaT 10N ETP-66-126 -
; - -i? MiL-5TD-202C, TEST METHODS. FOR ELECTRONIC AND ELECTRICAL
COMPONENT PARTS b i e e

REQUIREI TS

Rer. 1 - Paragrapn 3C 1S APPLICADLE

Rcr. 2 - Hoywop 1068 15 ApPLICALD

FACTUAL DATA
A EQUIPIZET:

Sce Arperoix |

-— g~

e
— o -

— -

. — -
.

o~ -

e oty

Pact ho.

5.0

o

e —

ReponY LMo, 387225
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5. VDISTIRE RESISTAICE

S o

Samples 225-230, Caraciiors : 8
"B, TEST PROCEDLRE: |

1 w0 , V. MOUHT THE SAMPLES ON A NON-CORROSIVE FIXTURE AND PLACE THEM
i - AN'A CHAMBER PROGRAMHLD FOR METHOD 106B ¢F Rar:a:nc: 2. Tue
_ FoLLOwWING conoaraous SHALL APP}!. R . . :

8. POLARlleG VOLTAGE (50% or maveo D.C VOLTAGE 8 : N
; _ U0 SOVDC om sampLes L . . 225-230)
C. St;rs 7 AND 7B ARE APPLICABLE.

2. UPON REMOVAL FROM THE CHAMBER THE SAMPLES SHALL BE CONDITIONED
AT A TEMPERATURE OF 25 2 5°C AND A RELATIVE NUNIDITY OF
S0 £ 5% FOR A PERIOD OF, KOT .LESS THAN 22 HOURS NOR MORE
THAN 24 HOURS. g g o

S. WITHIN 24 HOURS AFTER THE COMPLETION OF THEL couolrnounuc
PERIOD, THE SAMPLES SHALL DL RETURNLD 10 CUSTOMCR.

4. RECORD ALL DATA. "

Pace Ho. 5.1 RerozT Mo. 387225
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DATE [ TIZ | Ta | RH] STEP | CYCLE SAPLE | COMENT
-~ |z | o 1-7 1-10 |speciFteo
i ) [ :
lo=s3 -00 ] (/wm Lso . hﬁ-&.” Becan ConoiTIoniNG
Vo=t -Us 2600 ] Lo = ‘ ; l — EnoEd COMDITIGHING
o Ngoztt-66 \ pezse '..Z. - | | KX __J! ' CHIMBER ON &
| . I.!JL"”..... Wl 95] 2 AN I Coudivtions ney . L"
frtma o -..ll u;o.-/b :t- {,ﬂ-l IJL.1:§ 95 l ..3. . -'{t. A-‘ 0’. r .J
| f=2itle | v a 9'5:j s I 4 Hear o
ozttt Vo n ‘_L,",:_I 95 ‘ [ _I ! ICo.-mlTlo:-. nT o
| U N v I W7 ol 1ol — 16 ] ! [Hrm ory
e P | 7 ! B e T
SO 72 17, S ke’Z I ..:.‘;,....,.ml. (L } l‘.““'" o T
e 2300 Vg ) ] 2N O | € saee 7i
15087 | =-e = |_:l_§l Y |Ucc.|u svir 7 .
| PO .4'1’.'.2__'.,“ I | S l 8 i 1 l[tm svee 10
Voosgiet | thoo N _=m ) == [ | 17 l 2 B Il\rc'tm cmr 1
Yeospintl} froen N s ) on .-l_.._*...L.__/:l_.L.é 1 _._f\..... ST
Yoozt dotno | oo Lo 14 .1 - N
/,--//' 7 l/’f (r o 22 . e ' L—’.L-_r‘ ' . . ‘_ J s o
2002 40 = /J ll 0 |- _| """l‘ : __.' "l_-.t_; N -I - i [ e
2ot tipos |_ew ) ee | J_ b i SNE, ) P
Yerszrztrltna N on N == | R L ! .
| PEET TR TS T } I O | v bl
lzo-22-vel 100 ) = | - I V110 |V REFEAY cyeL” )
102846 | o o0 I - I - l l 7 10 } " YEwo rveee 10 nip
; . : ';-._e_'- 280 Y MOIST, RES. Tesy
Svers 74\ A0 T8 CONDUCVED DURING CYCLES ¥ £ 6 7 A

Alsoiol il & . alochile.

$HR ORIGINAL REPORT QUALIEX

Yisvae

3 m/}or-

~0 fé‘ s

or.

Sampess

l?.\ca 19,

CDAv2O8¢ OV,

5.2

~ )Vi_‘.r”/d#floﬂ Fo‘-£0u.’/4/(,a ' .//U/[/p !:

2@ wee m.a

WS MO ST PE

wend eomp/r/oxc-o AT Ay

254.47/// //./a D0 Ty Fros
SRl Prrrsorsn | TO  £20002 @920, 3057,

9F f’ﬁ‘>$/1.44_" ’

, S0%
o %00, /0/‘.9/(4 v osoo

_ Reeont tn, 387225

(K]

e

= I

|




c1g

s At e

DM .T?yzcz' PARTS TEST DATA . .TE..»/T) E;:Gmic/n"(ﬁ‘_
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APPEND I X |

ITEMIZED DESCRIPTION
OF EQUIPMENT USED TO
PERFORM TESTS .

THE INSTRUNENTATION USED IN THE PERFORMANCE
OF THESE TESTS 1S PERIODICALLY CALIBRATED
AMD STAMDARD IZED WITHIN HANUFACTURER'S

RAYED ACCURACIES BY AM AR FORCE APPROVED
CALIBRATION LABORATORY, CERTIFICATION OF
CALIDRATION IS OH FILE SUDJECY TO |NSPECTION
BY REQUEST.

3

Pace fo. 1 ' Report No. 387225
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2. Suock

3. VieraTION

B.

C.

CONTROLLED BY MINMEAPOL IS- ..*

HON:YQELL-CONROLLtn-R:coap:h
MobevL TMST 100 350, Accuracy
1%, AEY No. 5000

Power SuppLy, D.C., DRESSEN-

Barues, MooeL 5-3008,
AEl No. 5292

VoLtmeTer, D.C., SENSITIVE
ResearcH, MopeEL UNIVERSITY

- Accuracy 0.5%; AEl No..5510"

SAME AS 1TEM 1.DB - PoweRr SuppLy

A.

8.

C.

OsciLLATOR, HEVLETT PACKARD
Mooer 200AB, Accuracy 2%
AEl No. 5239, x10

'VTViM, HewLeTY Packarp, MoDEL

4108, 300, Accuracy 3%
AEl No. 5154

VTVii, HEwLETT PacxArD, MoDEL
400H, 3, Accuracy 1%,
AE! No. 5151

Same As lvem V.C - VoLTHETER

D.

E.

OscitLoscore, . TEKTRONIX
MoogL 515A-S1, . .05v/cu,

2 misfen, AEL No. 5159

SHocx Tower, LEATHERNAN SAuD
Dror, MooEL M5-445062,
ACCURACY 107, AEIl No. 5044

. Sang As ftem 1.B - PoweRr SuppLYy

Sane As lven 2.A - OsciLiavon
. D -

SAHE AS 17fM 2.B - VIV

Same as lten 2.C - VIVH

Same as 1tem 1.C - VIVH

Same As Iten 2.0 - OsciLroscort

Pace llo. 2

EQUIPIENT LIST ;
- DescnriPTION Svuool  UNtT APPARATUS CALIBRATION
1. BAROMETRIC PRESSURE . A. CHameer, ALTITuoe, Hich & Low 6 MONTHS
TEMPERATURE, LEATHERMAN- 8-28-66 70

2-28-67 .

3 MONTHS
7-18-66 T1oO
10-18-66

3 MONTHS
8-15.66 710
11-15-66.

6 MOMTHS
10-11-66 710
4-11-6¢

3 MONTHS
8-30-66 7o
11-30-66

3 MONTHS
9-7-66 10
12-7-66

S MONTHS
. 7-25-66 0

" 10-25-66

CHECKED PRIOR

T0 TEST

ReporT No. 387225
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EQUIPHENT LIST {Coninuep)

Pact ko, 3 y

(2) EXAX YO 20°C, GrADuATED
Beaxer, 200 x 2 MILLILITRES

. DESCRIPTION SymeoL  UniT APPARATUS CALIBRATION
3. Vieaation (Coutinueo)
A. AMBIENT TEMPERATURE T, * MerCURY THERMOMETER, N/A
T : 0-200 x.2 .°F. Dowh, i
‘B. ViIBRATION SysTEM = - “MB VIBRATION 'SYSTEM, "AMPLIFIER 6 MONTHS .
Type T115nc, OsciLLATOR MopEt 5-19-66 10
NS70, ExciTer Heap, Mooel CIOE 11-19-66
1200 Forzt pounps: 1.0 incH
Douste AuPLiTUDE, 5-3000 cp
AE1 No. 5203 o
c. Frequency or P cPS M3 FrEQUENCY INDICATOR CHECKED PRIOR
VIBRATION Mooer 1050, AccupAcv 29, TO TESY
p. DousLe AnpLitupe D, JINCH INTERNAL VELOCITY NETWORK, . Cueckeo priow
' - MrGc. by M.B. Erec, ° ' T0 TEST T
[}
€. Inpyy AcceLeration G GRAVITY  Eupeveco AcceLrrouever, Mopet 6 HoOntMs
2215,C, Freauency 25 (Checken prioR
AMPLITUDE 25, AEl No. 5557 T0 TEST)
; 5-17-66 1o
11-17-66
4. SALT Sepay
A. Ausient TewpcraTure T, °F Punie ano Fiuter Mrc. Co., CHECKED PRIOR
SALT Spaay Cvamper, MopeL TO TESY
CAl, S/N 3035
8. NozziLe PRESSURE Py PSI Norogn-Kevay Co., PRESSURE 6 MONTHS
‘ Gavee, AEl No. 5391, 0-30 4-29-66 10
x 1/2 psic | 10-29-66
€. 'NACL ConTenT of  ~'roG PERCENT - NACt AND DISTILLED VATER
Foc BY WEIGHY
0. ATOHIZATION- A MItLI- (2) Fununeis, Puastic, €0
CoLLecrion ren €O LITRE $Q. CM INLET AREA
8$Q. CM ARECA

RerorT Né. 587225 I ,
I ) }
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DESCRIPTION SyusoL

EQUIPYENT LIST (Courtinuen)

UNIT

APPARATUS CALIBRATION

4. SaLt Seaay (Continuep)

. €. Foc DEnsITY Of
F. HyproGen lon pH

Content

S. MoISTURE RESSSTAMCE

SPECIFIC SPECIFIC GRAVITY SCALE, -
-GRAVITY 1,000 10 1,220, No. 5820-H

PH

BECKMAN,kPﬁ.MC?ék, MopeL 3 MONTHS
"N", S/N 123550

A. Power SurpLY,D.C., DRESSEN Sluourns
Barues, Moper 3-150L, 0-300 11-15-66 70
AEl No. 5186 . : 2-15-67

SAME AS 1TEM 2.8 - VTVM

8. Vlénntloﬁ Sstcm, ALL.. - CHECKED PRiOR
AMERI1CAN, MOoDEL 25 HAD 70 TESTY
0-55 cps, AEL No. 5206

Samg As ITEM Y.A - ALTITUDE
CHaMBER

. ‘e LIS i . - ‘-
PacE o. 4 " RegpoaT No. 387225 "?" )
. . ) S — -
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| PO

| N
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.
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—d [

k.

L L=
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" ARIMC ReseArcH CORPORATION

\~3’ /J : PRINCTAL Mhick 1N
) - onmcz oumv
7124 1 A(Léi/ ,,A¢L e

SeRrvice FOR:

1222 EAsT NonkamoYy Puace
SANTA ANA, CALIFORNIA

PURCHASE ORDER No. Y 2655

" HEREDY CERTIFEY THAT THE PRECEDING REPORT IS TRUE AND -CORRECT TO THE -

BEST OF MY KHOULEDOE.

AMERICAN LABORAYORIES

tal 0. Hewdon
TecunicaL DirecTOR

SUBSCRIBED AND SYORN TO BEFORE ME THIS 277TH DAY QF chgann 1966.
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Qf" w.TH VANDERGRIT

h -%
'1 nul-\a- | W1 i Al RTA ,

Ra-n VALDURGRIFT, .}A "PUSLTC IN AND FOR THE COUNTY OF 0nANQE, STATE OF
CALlfoauln. My COIHIS\'j EXPIRES Ayaust 2, 1960
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APPENDIX D

CONSTRUCTION TECHNIQUES, METALLIZED POLYCARBONATE CAPACITORS

The construction process can be summarized as follows

(1)

(2)

(3)

()

Material The dielectric is a polycarbonate resin,
which is a polymerized carbonic acid ester of a
bispheral. The resin, which is in a chloroform solu-
tion, is appllied to a support of polyethylene tereph-
thalate and dried by being passed near a set of '
infrared lamps.

Preparation of dielectric material: A thiﬁ aluminum

film is deposited on the resin by vacuum metallization.

The material is slit to the desired width, and the
0.12-mil-meta1112ed.polycarbonate'lacquer film- is
stripppd (or mechanically separated) f'rom the bucking,

ssembly: A tangential winding machine 1s used for
w1nding the metallized film into capacitors. To
support the fragile film during winding, the supply
rolls are Kept in contact with the mandrel. Thesec
varlables were controlled "by hand".

Attachment of terminals: To permit attachment of the
leads to the foil roll, a conductive slurry was
sprayed onto the ends of the roll. Next, the roll was
encased in an insulating material to prevent shorting
of the capacitor to the metal casing. The roll was
then slipped into the metal casing, the terminals were
soldered to the ends of the roll, and the casing was
sealed by soldering. The capacitor roll from the
casing was accompllished by placing a very thin layer
of insulating material around the interior of the
metal casing, and then filling the intervening qpacc

-"between the’ capacitor roll and ‘the casing with oil.

The vendor also "crimped" the edges of the metal
sleeving prior to soldering in order to hold the as-
sembly together.
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APPENDIX E .
RAW DATA FROM LABORATORY EVALUATION
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