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1.  Description of Test Program 
1 

1.1 Purpose 

The U. S. Naval Weapons CeYiter, China Lake requested ARINC 
Research Corporation to conduct Qualification testing^wtsed-dn-^v^ ■» ,r- i li 

^UILrJlr!lS$ZB^^of  thirty nine metallized polycarbonate tubular 
capacitors, which-were manufactured by Thompson Ramo Wooldridge. 

1.2 Description 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 39 
Type     '   ' •         4&3G ■ • 
Capacitance, UP 0.10 ± 200  ...  . 
Voltago rating, V         100 
Case Size: 

Length, in. 0.8l2±0.062 
Diameter, in. 0.400+0.015 

Date Code 10401W2 

2.  Summary of Test Results and Recommendations 

2.1 Results 

TRW passed all of the qualification test with the following 
exceptions: 

(a) Solderabillty test - 2 failures 

(b) Operating life test - 3 failures 
Two of the three operating life failures were apparently 
due to breaks in the hermetic seai, which resulted in a 

•flow of impregnating oil to the outside-. Visual examina- '" 
tion indicated that the breaks were near crimped areas. 
The supplier has indicated that the practice of crimping 
is being discontinued. 

(c) Temperature coefficient - 20 failures. 

(d) 20 of 24 units failed the temperature coefficient 
test. Results of the temperature coefficient tests 
indicated that the polycarbonate capacitor is unable 4 
to satisfy the temperature coefficient requirement of 
200 ppm/°C over.the operating temperature range 
(-55° to +125°C). However, the test data indicated 
that the capacitors would meet a requirement that 
allows a maximum change of ±2%. 

I 
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2.2 Re c ommend ati on 

TRW is 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 qualification test (which is based primarily on 
the requirements of MIL-C-19978B) be used, with the 
following exceptions: 

(a) Instead of a 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: 

(i)   A change in capacitance of more than ±2 
percent from the initial value (0 hours). 

(il)  An increase in dissipation factor to 
greater than 0.30 percent. 

(iii) 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. 

i 
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3.  TEST EQUIPMENT AND PROCEDURE 

3.1 Accuracy of Measurements 

The accuracy of the measurements during %he  qualification . 
.testing, is Indicated below. . 

Parameter 

Capacitance 

Insulation resistance 

Dielectric withstanding 
voltage' . 

Dissipation, factor 

Temperature 

Frequency 

Range of Values 

0.1 uf ±*20# 

1-1000 kMQ 

20O-4O0V 

0.0001-0.1000 

-65° to +125°C 

1000 Hz 

Measurement 
Accuracy 

0.5# ± lpf 

±2# 

±2% 

±5# ±0.00001 

±1°C 

3.2 Measurement Techniques and 
Equipment 
■ I I  ■   ^^M ■ ■ I II 

Measurement and test techniques are summarized below. Table 2 
lists the various items of test equipment. 

3.2.1 Group I; Examination and Parameter Tests 

3.2.1.1 Detailed Examination of Device 
Construction 

' All failed 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 examination included visual inspection of.both the outer- 
and inner assembly of the devices, and x-ray analysis of assembly 
features. 

3 
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All 39 units were inspected for conformance to the physical 
dimensions and markings (part type 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 

All 39 units were immersed for a minimum of one minute in 
oil maintained at a temperature of 125° + 5°C, in accordance 
with method 112, test condition A, of MIL-STD-202. The bath 
was clear mineral oil 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 a continuous discharge.of bubbles. After the' 
test was completed, the device was cleaned in a degreaser and 
permitted to dry thoroughly before additional tests were performed. 

3.2.1.4 Dielectric Withstanding Voltage 

was applied for at least one minute between each terminal 
•and the.case. 

Insulation resistance was measured In accordance with 
aethoJ 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- valu? was greater than 50 kilomegohm* . 

3.2.1.2 External Visual and Mechanical '*» 
Examination ; 

1 

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 fox a duration of one minute. Measurements 
were taken between terminals and from the case to each terminal. 
A voltage breakdown, either permanent or momentary, during the one- 
minute period was recorded as a failure. The capacitors were 
visually examined for evidence of damage. i 

„j 3*2.1.5 Barometric Pressure 

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

. (1) Method of mounting: 3oldering at points 1/2 + 1/8 inch 
'from the case.. 

(2) Test conditions! The capacitors were subjected to a 
pressure of 0.82 Inches of mercury. [( 

(3) Test during subjection to reduced pressure: A potential { 
equal to that of 200 percent of the dc voltage rating       1 • 

1   . 
3.2.1.6 •*Insulation Resistance • * ■' j 

J 
1 
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for the test conducted at 25° ± 3tfC, and 500 megohms for the test 
conducted at 125° ± 3°C. 

3.2.1.7 Capacitance 

The capacitance 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 haying, a'20. percent tolerance 
rating, and O.io uf± 2 percent for devices having'a-2 percent t'olr 

' erance rating. 

3*2.1.8 Dissipation Factor 

The dissipation factor was measured 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 
1,000 ± 100 Hz. The measured value was not to exceed 0.15 percent. 

3*2.2 Group II: Environmental Tests •  /.'*.' 

3.2.2.1 Shock 

Six units ware 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 
from 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 
terminals 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-failures. 

• '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. 

3.2.2.2 Vibration 

Six units were tested in accordance with method 204 of.   * 
MIL-STD-202. The followinc details and exceptions'were applied: 

(a) Mounting: The capacitors were rigidly mounted by the 
body to a vibration*test apparatus. The capacitor leads 
were secured by soldering 1/2 ± 1/8 inch from the case. 

- 1 
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(b) Electrical-load conditions: During the test, a potential "1 
of 125 percent of the dc voltage rating was applied J 
between the terminals of the capacitor. 

(c) Test-condition letter: B, with the following exception: J 
Direction and duration of motion, four hours in each of 
two mutually perpendicular directions (total, of eight 
hours), one parallel.and the other perpendicular to the ■'.   1 
cylindrical axis. '       .•■•''. '"•'.■"."*''.;.•'" '    r* 

(d) Measurements: During the last cycle in each direction, a 
signal of 1 ± 0.2 kc at a potential of 1 t 0.5V was 
placed across the capacitor and measured with a suitable 
ac ""ecording device (a permanent record was not necessary -» 
for this test) for the purpose of determining open or * • ] 
short circuits, or intermittent contacts. The equipment     J 

. was capable of detecting any interruption of 0.5 milli- . 
second or greater. .* ,   •■ . . 

examined for evidence of harmful corrosion, and oblitera- 
tion of marking. 

3*2.2.4 Temperature Cycling and Immersion 

3 

] 

3 
.(e)   'Examination after vibration:    The'capacitors were visually 

examined for evidence of mechanical damage. 
• * * 

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 
i 

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

(a) Test condition letter: B.    • 

(b) Examination after exposure: The capacitors were visually    "1 
examined for evidence of harmful corrosion, and oblitera-    J 

0 When the capacitors-were-tested' as specified-above, 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        *r 
remain legible. 

] 
] 

Six samples were tested in accordance with methods 102 and 
.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 104.' j 

Within 24 hours after completion of temperature cycling and 
Immersion tests, the dielectric withstanding voltage and the 

■;]; 
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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 marking 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.  " ' . •" V*  • ' 

3.2.3 Group III; Mechanical Tests 

3.2.3.1 Solderability 

Six units were tested in accordance wjth method 208 of 
MIL-STD-202. The following details applied: 

V (a) Number'of terminations to be tested: Both'leads of the 
Capacitors were subjected to the Solderability test,  . 

(b) Depth of immer£Ion in flux and solder: The leads were 
immersed to within I/o 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. 

! 

• ..     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 

E 
E 

E 
capacitor or the clamped terminal was then rotated about the origi-        j 

Cnal axis of the bent terminal through 360°, in alternating direc- I 
tions, for three rotations at the rate of approximately 5 seconds j 

I ;■•■• 

E 
E       •...•■ 

per rotation. 
• ■        ■ • **■•.• "■*"..  .      • < 

When the capacitors were tested, as specified above, 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 
MIL-STD-202, with a polarization voltage of 50 percent of rated 
voltage. 

;. After the final cycle of the moisture resistance test, the 
test units were conditioned e.'t 25° ± 59C and "a relative humidity of. 
50 ± 5 percent for 24 hours. Within 24 hours after.conditioning, 
the dielectric withstanding voltages and the insulation resistance 
and capacitance were measured at 25° ± 3°C as described in 3.2.1.4, 
3.2.1.6, and 3.2.1.7 herein. The samples were then examined for 
excessive corrosion or obliteration of marking on tho casing. 
Failure of the sample unit to meet the specified liirits of dielec- 
tric withinstanding voltage and insulation resistance, or the 
presence of excessive corrosion or obliteration of marking on the 
unit sample, was cause for classifying the unit as i failure. 

The physical•dimensions of the test units were also checked 
for any change.. A dimensional change greater than±5 percent was 
recorded an a failure. 

3.2.4 Group IVt Temperature and Life Tests 

3.2.4.1 low Temperature, and Capacitance 
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 48 hours. The air within the chamber was 
circulated. At the conclusion of the low-temperature conditioning 
time, capacitance measurements were made at -65° +0°/-5°C, +25° 
±5°Ci +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 recorded'when two succes- 
sive readings 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 
circuits, 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 
±3 percent .from the 25 C value.  .... • • 

3.2.4.2 Temperature Coefficient 

Twenty-four samples were tested in the following'manner: 
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Capacitance measurements were.made after the capacitors were 
stabilized at each of the following temperature levels in the indi- 
cated order: +25°, -55% -15% +40% +75% +100% +i25% and +25°C, 
Capacitor stability was indicated when no appreciable change 
(fc ±0.5 percent) existed in two successive capacitance measurements 
made at five-minute intervals. The device was stabilized for a 
minimum of 30-minutes at each temperature before capacitance meas- . 
•urements were taken.    ■ •    ' .•  . •  .''.*'"»,  \ ...  .'   "• . 

• The temperature coefficient was computed from the following 
formula: '" ■"•"■' 

' 

TC 
(c2 - C^ 10

6 

where : 

•TC «*'. temperature, coefficient in'ppm/°C:. '•'...•.• 

C, ■ capacitance in Uf at the first +25*C reading 

Cp *• capacitance in uf at test temperature 

; T, « +25°C 
l V-'      •      * 

Tp ■ test temperature, °C 

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 rat.ed voltage at an ambient 
temperature of +125° +2°C throughout the test. During the .test, 
the, capacitors were separated 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 described in 3*2.1.7 and 
1.2.1.8 were made at 50 ± 8 hour intervals during.the test. ■ The 1.2.1.8 were made at 50 ± 8 hour intervals during.the test. ■ The J 

E     capacitors'were permitted to stabilize at room temperature for a' ■ * 1 
: .  -minimum of eight hours before measurement/ In .addition, the.dissi-. j 

pation factor, capacitance, and insulation resistance parameters | 
were measured prior to.and.at the conclusion cfthe life test, in 
accordance with the procedures described in 3.2.1.8, 3.2.1.7, and 
3.2.1.6. Uhit parameters failing tp meet the limits specified in 

I       the referenced paragraDhs were considered to be failures 
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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 
failure. 

■ * •. -    ■    *       •  • • ■      .  .    ' 

• 3*3 Testing Procedure ; . ;• 

■ The overall testing procedure is summarized in-Table 3, in 
which the tests are listed in the order performed. 

! 3»^ Parameter Test Limits 

The test limits shown in Table k"were used in defining accept- 
able capacitor performance for the initial environmental and life 
tests performed. These limits are based on the. requirements of 
*aL-Cr19978B. • ■ .     . 
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1                                          • ' 
TABLE 4 

PARAMETER TEST LIMITS 

All Types: 

Dissipation factor = 0. 15* '" . • , •    • 1 

Insulation resistance = 5.0 kMO at +25°C V. 500/MQ at +125° C. 

Temperature coefficient »*200 ppm/bC • - • , 

Capacitance change (-65°C to +125°C) = ±3* • 

• 

•Capacitor rating 

•  »     %       • 

v 
o.i uf ± 

100V 
20# 

Capacitance limits; • 

Min, uf * 0.080 
Max, uf 

• 
• 0.120 

i 
1 
3 
1 
] 
3 
3 

3 
3 

3 

3 
3 

3! 
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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 "Measurements '   • 

4.1.1 Physical and Dimensional Examination 

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-l, Appendix A. Actual 
measurements are given in Appendix E. 

The workmanship appeared to be generally adequate. The 
supplier crimps.the metal sleeve to aid in soldering during 
assembly. This practice, while not appearing to affect the 
electrical characteristics of the capacitor,- could Induon r,trajne- 
in the package which might lead to rupture of the hermetic seal 
at a later date. 

4.1.2 Hermetic Seal 

No failures 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 failures in the barometric pressure test. 
Test details ippear in Appendix C. 

' 4.1.5 Insulation' Resistance' 

There was one room-temperature failure during the insulation 
resistance test. The distribution of insulation resistance 
values is 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. 

16 IK 



TABLE 5 

. TEST RESULTS • 

Test 
Paragraph Description Tested 

t 

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 

voltage . 
39 o 

3.2.1.5 . Barometric pressure 12 0 

,3.2.1.'6' 
42*5*0 

Insulation resistance* Ao^C 39 
39 

1 
■': '0 

■3*2.1.7. Capacitance 39 o - 
i 

| 3.2.1.8 Dissipation factor 39 0 

\   3.2.2 Group II: Environmental Tests 

3.2-.2.1 Shock 6 0 
3.2.2.2 Vibration 6 0 

3.2.2.3 Salt spray 6 0 
3.2.2.4 Temperature cycling and 

immersion 
6 0 

3.2.3 Group III: Mechanical Tests 

3.2.3-1 Soldcrability 6 2 Poor solderablllty 

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 

■ 

3.2.4.1 Jaw temperature and-capaci* 
tance change with temperature 

24 o * 
1 

3.2.4.2 Temperature coefficient 24 20 
3.2.4.3- High-temperature operational 

life 
» 

24 3 1- Shorted 
2- Leakage of oil 

due to defec- 
tive hermetic 
teal 

1? 

3 

] 
3 

3 

3 

■3 

3 
13 

] 
] 
3 

3 

] 
3 

31 
3 I 
•1.1 



I' I 

!' ••' 

•L 5sa. 
Sh4 

_JL 

X X- 

X 

X XXH 

XXX 

XXX 

XXX 

X 

XXX 

xx 

X X 

X 

XXX 

X X 

X 

X X 

X 

8 

.1 a 

X X 

X 

<H > 

w 5  u 
t> o  ? 
O M   3 
5 *fc 

n 
«> 

*    PS 

•4 

3 

o 

2 
at 
H 

Oh 
o 

mun jo JaqviH 

18 *v 



4.1.6 Capacitance . 

Capacitance values were well within, specification for 
the sample lots. Figure 2 shows the distribution. 

4.1.7 'Dissipation Factor 

Dissipation factors for all test units tfdre within specifi- 
.cation. A distribution plot for, all test units is' shown'in '"•' 
.Figure 3.   ■ " .. - ' 

4.2 Group H; Environmental 

4.2.1 . Shock 

No'failures were recorded during the.shock test. 

•4<2.2 Vibration        ' 7/  '■... • ^ .''.";.' i..'..' .'  . ;. 

.There were no failures during the vibration test. * 1 

4.2.3 Salt Spray 

All test units were satisfactory. 

4.2.4 Temperature Cycling and Immersion 

All test units wore satisfactory. 

Two units failed the solderability test. The two failures 
were due to poor solderability of the capacitor leads. 

t » '   >   . Ay       * ■ ■ •*/■   . •  •   •      . ,   .... 

. :i 

] 
4.3 Group III: Mechanical Tests J 
:'. 4,3.1 :Solderability      -  ;';:: : •  ; . •*'; 

1 
I 

3 4.3.2 Terminal Strength 
« 

Ho units failed the terminal strength test. 
" '                    •■••...•••• " ■>'  n 

4.3.3 fr tsture Resistance .-                 . . .     \ 
.■'*■'    • ••   .• j 

Bo units faileo the moisture resistance test. 
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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. 

The distribution 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-temperature reading. 
These test results correlate favorably with test data submitted 
by the suppliers. 

4.4.2 .Temperature Coefficient 

Twenty units failed to meet the temperature coefficient 
limit of 200 ppm/°C over the temperature range of -55° to +125 C. 
The failure rate was extremely high, indicating that this limit 
is unrealistic. Distribution plots of temperature coefficient 
values for test points of -55 C, -I50C, +40°C, +75 C, +100°C, and 
+125°C are shown in Figure 5- Maximum, median, and minimum 
values are summarized in Table 6. 
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TABLE 6 

DISTRIBUTION OP TEMPERATURE COEFFICIENT VALUES IN PPM/°C 
(TEMPERATURE RANGE: -55° to+125°C) 

» , 

-55°C -15°C +40°C 

Min Med Max Min Med- . Max-'.: Min.'- Med Max 

-65. -135 -220. -130 -230 -435 0 -70 -480 " 

• .. -75°C . .  +I00°C +125°C 

Min • Med "Max Min . Med Max Min • Med . Max 

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

t 

I 
V.- 

L 
£ 
L 
r 
L 

t: 

(l) 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 in extremely important, since the operation of the 
circuit assemblies containing these capacitors will likely 
be at higher temperatures. 

(?) .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 7 
mum expected capacitance change over the temperature range is 
approximately ±2 percent. -As would be expected-, this maximum change 
occurs at the temperature extremes. 

24 



4.4.3 High Temperature Operational 
Life Tesl 

The sample lot failed the operational life test. 

The failure was due to the following: 

(1) Two of the capacitors- exhibited leak-age 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) One 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. 

i 

; 
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■ V 

r APPENDIX A 

DIMENSIONAL LIMITS FOR METALLIZED 
POLYCARBONATE CAPACITOR TEST TYPES 

Type fr83G 

L « 0.812 ± 0.062 
D B 0.400 ±0.015 

t   . 

A-l 

S 



APPENDIX B 
RESULTS OF VISUAL AND X-RAY ANALYSES 

Failed Devices    . 

Acceptable Devices 
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. TABLE B-2     • 

RESULTS OP VISUAL AND X-RAY EXAMINATION OP 
ACCEPTABLE DEVICES 

. Capacitor • Results-of Visual and 
, ■ Bating ■ S/N • ;■ 3C-Ray: Examination *  • 

• 
0.1 uf ±20& 100V 238 

■.     •".■■•••.•  -.» ,  •" • • 

1 

•          • 
.    •• •.  •••..•  . ■ • •  •••..-•, 

Lacquer 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 oil fill between the shell 

*    *• . • 
and the dielectric.. 

Ö.1 uf ±20& 100V 239 Lacquer film constituting the di- 
• electric was wound in a rather loose 

•     , . • • . • and nonuniform fashion. Insulation 
between the metal JiousinS an<i "the di- 

♦ 

electric consisted of an epoxy shell 
with an oil fill between the shell 
and the dielectric. 

* 

.t      . 

4 
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APPENDIX C 

AMERICAN LABORATORIES REPORT 387225 
Report of Environmental Tests Performed on 

Capacitors, Polycarbonate, for 
ARINC Research Corporation.   . 

C-l •a: 
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AMERICAN ELECTRONICS, INC. 
153« Cut VaUncta Driu« ♦ FulUrton, California 

TRojon 1-3030 

AMERICAN LABORATORIES REPORT NUMBER 387225 
REPORT OF ENVIRONMENTAL TESTS 

PERFORMED ON 
CAPACITORS, POLYCARBONATE 

FOR 
AR INC RESEARCH CORPORATION 

AMI*iCAN LABORATORIES 
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NOTICES 

WHEN GOVERNMENT DRAWINGS, SPECIM CATIONS', OR OTHER DATA ARC USED roit 
ANY fURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY «ELAT*5 GovCRNMtM 
PROCUREMENT OPERATION, THE ÜHltro SlATCS GOVERNMENT THEREBY INCURS NO 
RESPONSIBILITY NOR ANY OBI IOATiON WHATSOEVER; ANO THC TACT THAT THE GOVERN- 
MENT HAV HAVE FORMULATED, FURNISHED, OR IN ANY WAV SUPPLIED THE SAIO ORAW- 
INOS, SPECIFICATIONS, OR OTHER DATA, IS NOT TO ec REOAROCO BY IMPLICATION 
OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR 
COHKrfYSQ*, ar  CONVEYING ANY RIOHTS OR PERMISSION TO MANUPACTURC, USE« 
f* *£i   '*J»v '«• rcNtco 'Hy**NT:ow THAT MAY IN ANY WAY BE .IELATEO THERETO. 
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f. 

r 1.    PURPOSE OF TEST: 

2.   .MANUFACTURER: 

ADMINISTRATIVE DATA 
——■■■« . m   ■ ■■  i>    —«wih—fc 

DATE: OCTOBER 26, 1966 

TO PERFORM ENVIRONMENTAL TESTS TO DETERMINE 
COMPLIANCE WITH THE SPEC IrI CATIONS CITEO BELOW. 

... Thomps6n-Ra.mo Woolrid'ger "?ype 10401 Wi2 

Ü 

L 

3. MANUFACTURER'S PART NO. 

4. SERVICE FOR: 

5. OESCRIPTION OF SAMPLEI 

6. REFERENCES:' 

7. QUANTITY OF ITEMS TESTED: 

10401W2. 

AR INC RESEARCH CORPORATION 
1222 EAST NORHANOY PLACE 
SANTA ANA, CALIFORNIA 

CAPACITORS* POLYCARBONATE 

u AR INC ETP No. 66-126   ' 
HIL-STD-202C, TEST METHOOS FOR ELCCTHONIC 
ANO ELECTRICAL COMPONENT PARTS 

THIRTY-SIX (36) SAMPLES WERE TESTED 
SERIAL NO.. SAMPLE NO. 

NONE ??rj-?30 

L. 

6. SECURITY CLASS IF SCAT ION: 

9. DATE TESTS COMPLETED: 

10. TESTS CONDUCTED BY: 

11. DISPOSITION OF SPECIMENS: 

12. ABSTRACT: 
TEST NO. PAGE NO. 

UNCLASSIFIED 

OCTOBER 25, 1966 

AMERICAN LABORATORIES 

RETURNED TO AR INC RESCARCH CORPORATION 

1 

2 

5 

1.0-1.3 

2.0-2.3 

3.0*3.3 

CONTIMUCO ON NEXT PAGE 

TEST SAMPLES 

BAROMETRIC PRESSURE 

SMOCK (MEDIUM IMPACT) 

VIBRATION 

RESULTS 

225-236 PASS 

* 231-236 
•     -* 
PASS 

231-236 PAS* 

i 
I 

PACE No. A REPORT NO. 387225 

50 



12. ABSTRACT (CONTINUED) 

TCST No.     PAGE NO. 

ADMINISTRATIVE DATA (CONTINUED) 

TCST SAMPLES RESULTS 

4.0-4.3 

5.0-5.3 

1 - 4 

SALT SPRAY 
■ • * *   • 

MOISTURE RESISTANCE. 

231-236 

»25-230 
APPENDIX I  (EQUIPMENT LIST) 

PASS 

PASS 

15. STANDARD TEST CONDITIONS:    ROOM AMBIENT, UNLESS OTHERWISE NOTED IN RESULTS. 
■  .'     -. ;   • 

14. SOURCE INSPECTION:   NONE \   ■ 

PAGE NO. B REPORT NO. 387225 

J 

3 
] 
3 
3 
3 
3 
] 

3 
] 
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3 
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1. BAROMlTRtC PRESSURE 

Samples       225-236, CAPACITOR» 

REFERENCES:    (1) AR INC RESEARCH CORPORATION ETP-66-126 
"■■' '  """"" (2) MIL-ST0-202C, TEST METHODS FOR ELECTRONIC AND ELECTRICAL 

COMPONENT PARTS.    ...•..., 

REQUIREMENTS: 

Rcr. 1 - PARAGRAPH (2) is APPLICABLE 

Rsr. 2 - METHOD tOS t* APPLICABLE 

rACTÜAt DATA . 

A. EQUIPMENT: 

Sec APPEND S?< I 

PACE NO. 1.0 

• 
...                                   ^ 

•              • 
■                                                                       * 

■ 

• 

i 
* 

i 

1 
• 1 

■    ■ 
8 

f 

•"•■•■ ,$v 
REPORT NO. 387225— 



1 
1. BAROMETRIC PRESSURE 

Samples , 225-236, CAPACITORS 

6. TEST PROCEDURE: 

. 1. MOUNT THE SAMPLES TO A SUITABLE FIXTURE AND PLACE THEM IN AN 
ALTITUDE CHAMBER. 

' 2* REDUCE THE PRESSURE OP "THE CHAMBER TO 0.82 INCHES OP MERCURY 
AND APPLY* THE. FOLLOW I NO VOLTAGES TO THE SAMPLES FROM EACH 
TERMINAL TO CASE FOR A PER 100 OF 1 MINUTE MINIMUM: 

225-236 - 200VDC 

OBSERVE THE SAMPLES FOR ANY ARCING, MOMENTARY OR INTERMITTENT, 
.OR OTHER INDICATION OF BREAKDOWN. 

3* VISUALLY EXAMINE THE SAMPLES FOR ANY EVIDCNCC OF PHYSICAL DAHACC. 

4* RECORD* ALL OATA. 

3 
3 

3 
] 
3 
3 
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DATE.STARTco: 
JSUljiA * ax 

PARTS TEST DATA TEST ENGINEER 
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J 
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J 
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] 
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DAfC COMPLETED! SPECIMEN DESCRIPTION: 

PAPAL/ T&/tS     flZAVQAtBO/v/jr,- 
GROUP LEADER: 

TtMP» TC»T: 

HUMIDITY: 
/ /!    1RAA OP* erjtt c    te&si/jt£~ 

VENDOR: 

Aß/Mt     ££££/>ec//   dflg/o. 

^       nil ■■■■      I -   -      I— .       —— 

S/JSCT     rygCt-r"  UJA<    A/O    /^t/yl>^'A/Ce'     Of      ///4//?L &" 

D&sntf &£~    <**<£>     s./fc*=~     A-j.iL.     a/*  ■ ?//£"     £?^fXT*/t*i. 

sM&AZ&A.fsne'Z'Ti:     s^/9/><7        UJ^Z.^~   u>/7*'<'   T//t 

.Sperr./F/eg®   ^i£LJ£A y       gai<£Z    <*"^*> i £5     >»££'" 

T&f    /tfptJjArsf&i/T?      £>/=      -TWer        B^XO^trrA?/*- 
p/te£S</A<r   r£*>r-> 

] 
J 

] 
] 
] 
] 
] 
1 I 
j 

"1 

y€«rgg>>>»?yrr<f^/,^^-/V^xt/^ '. 

/M^iT' £>* r/f     S**?t g. >        SJ14 ~4J r reZJt 
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i 
2.    SHOCK 

Samples      231-236, CAPACITORS 

REFERENCES;" (1)-AR INC RESEARCH CORPORATION ETP-66-126 
-—-———     (2) MIL-STD-202C, TEST METHODS FOR ELECTRONIC AND ELECTRICAL 

• . COMPONENT PARTS ... 

I. 
r 

"REQUIREMENTS: 

Rcr. 1 - PARAGRAPH 3A IS APPLICABLE 

REF. 2 - METHOD 205, CONDITION C  IS APPLICABLE 

FACTUAL DATA 

A;    EQUIPMENT: 

SEC APPENDIX I 
MltBOFILM LEGIBILITY IS 
1HB BEST POSSIBLE FROM 
IHK ORIGINAL REPORT QUALITY. 

PACE NO« 2.0 RtPORT*No. 387225 
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"8. SHOCK 

Samples 231-236, CAPACITORS 

B. TEST PROCEDURE: 

!.. MOUNT THE SAMPLES ON A FUTURE WITH'THE SAMPLE BOOIESRICIOLY 
'MOUNTED TO THE FIXTURE AND THE FIXTURE MöUHTEDON THE MEDIUM 

•IMPACT SAND DROP TOWER.       '.'■.•    '* " 

..ft», SUBJECT THE SAMPLES TO THREE SHOCKS IN EACH DIRECTION OP THE 
THREE MUTUALLY PERPENDICULAR AXIS FOR A TOTAL OF 18 SHOCKS. 
THE SHOCK INTENSITY AND DURATION SHALL BE 50G 11 MS. DURING 
THE SHOCKS MONITOR THE SAMPLES FOR ANY ELECTRICAL FAILURES, 
VITH 250VDC APPLIED BETWEEN THE TERMINALS OF SAMPLES 31-36 
AND 1.25VDC APPLIED BETWEEN THE TERMINALS OF SAMPLES 131-136 
AND 231-236. 

••»•■•.'. 

. 3. THERE SHALL BE,NO ELECTRICAL .FAILURES AND NO PHYSICAL DAMAGE' 

DURING OR FOLLOWING THE TEST. 

4* RECORD ALL DATA.. 

J 

i 
i 
i 
i 
3 
3 

3 
□ 

.MICROFILM LEGIBILITY W 
THE* BEST POSSIBLE FROM 
TBS ORIGINAL REPORT QUALITX 
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1 

« 

* 

!   . 

DATE STARTEO: 
PARTS TEST DATA 

r * 

TCST ENGINEER: 

Vr«.p* .1»o^»»*«"*-*•-*--, 

OATC COMPLETED: 
SO-/V-trC> 

SPECIMEN DESCRIPTION: GROUP LEAOER: 

r TEMPERATURE: 

AMfU£A/7~ 

Tcsu    SHOCK 

4 
SPECIFICATION LIMITS: 

■                                  *                  ■ 

r ■ HUMIDITY:       . 

AMR/ErtT 

VCNOOR: jfjp/Atc"■•■ 

r TtMt G H ■  ° Axis No« SHOCKS SAMPLE COMMENT 

i. 
//>&*?. & 3o S4*/G X 3 tii. lit, 

SPEC in CD 

r 3 
UNIT 

r- • « 
y •     3 

• 
■     •» 

HO ' eÄre.reit n i  Pan U*MS 

i- 
• V7 3 /vf- fHyß^^L   T)/Wtfif 

• 
2. 3 \/ 

r fff* 
V S 

.«5 0 
> 
1 9* 

> 
5A 2' -? «i/.*« 

r • 

L 
■ 

y/<i >4L    € ^/l/V/A//. W F&*.*.0£t)/A*6 j£fv 

i 
• 

r,. eZtJr* WS. /•so *rs/£ :-^v?c- #**•'     fS/J^ t~~ 

•t   ■■ • • My*/ :rf*- ■'. Dsf'X. *£**- : k> . ■ /*t- X>cSi/±7-     0/Z-: 

L 
rM<r \M0i *  ; tr*>r~.        r J.&C.1T- .V?J        <"& 

jrrtz e?^r -. */ ■    /yrwc- **,rrtr ^r"    ^M-esLrs/^Gr-^ 

L a^ * /?«•   f ■/*** i7~s    u/ /r tA     CS V   yj^.     S9^>J?£S*??Z> 
• 

*L\* -KS      T* 

* 

£^-A*>J>^ «^K 

'V 

'[.' • 
y 

*                                                                                                 ■ 

L • 

• • 

• 

•    t 

■KKOFILN LSGimLXTT ß 
THE BIOT P03SIBLB FROM 
THE OUGINAL BEPORt QUALITX 

feoc No.    2.2 Reroof No. 387225 
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f CATC ijARTCO: 

lUrr CoM>LCTco: 

TWI»I 

HUMIDITY: 

PARTS TEST DATA 
Srtctfth  DESCRIPTION: 

TCST ENGINEER; 

»£££'11""-*,    t&jLy £££a&&Z£. 
TC«T:v 

VCNOORt 

GROUP LEADER: 

CO/OH l^j/i>As\ 

■4/^r    r^tst«?   «SAH,     *t>   sv/scwc*-—<y=- 

A>*sys/cf-<-     ^/g/^/i»)^'r       \o/L-      ^Lc-^r/z /<-*■<! 
F/?SA <S/L €~        *j£ tr 2    .S S?S+*A'£.+S      A*f7r    Tf« 

££g>i&g£&Z&v£±      &£    7<r*-   S*&<-/\ ££r_i_Z. 

£g£2££ä£&@£/Z2±£ '■ 

A/0*/#.   »Ar»   s*?f&<r*->   sjji*?/,--*-<&. 

Bt'KUriLM LEUIB1UTT IS 
gl BEST BDSaiBLE FROM 
IBB ORIGINAL RKFOBT QUALITY 

-J 

1 ' 
I 

'] 
1 
J 

J 

J 
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1 
I 
i 

■   i 
'I 
l REFERENCES: 

If- 
• 

K • 

i • 

:[;;: •• '   * •■ 

I 
REQUIREMENTS: 

[ 

L 

:    (1) AR I 
(2) MIL 

3.   VIBRATION 

Samples     231-236, CAPACITORS 

NC RESEARCH CORPORATION ETP-66-126 
STD-202C, TEST MCTHODS TOR ELECTRONIC AND ELECTRICAL 

COMPONENT PARTS " ... 

Rcr.  1  - PARAGRAPH 30 is   APPUCAOLE 

Rcr. 2 - METHOD 204, TEST  CONDITION 0 is APPLICABLE 

FACTUAL DATA 
■-II i ii   i i        i 

A.    EQUIPMENT: 

Sec APPENDIX I 

c« •\ 

PAGE NO, 3.0 REPORT No.-397225- 



S. VIBRATION 

-Samples 231-236, CAPACITORS 

B. TEST PROCEDURE: 

T. MOUNT THE SAHPLE BODIES RIGIDLY TO A.VIBRATION FIXTURE WITH. 

■ THt LEADS SECURED 1/2 ±  1/8 INCH FROM/THE CASE. . MOUNT THE 
FIXTURE TO THE VIBRATION MACHINE AND. VIBRATE IN ACCORDANCE WUH- 
THE FOLLOWING CONDITIONS: 

A. VIBRATION FREQUENCV-10-2000 
B. VIBRATION LEVEL-O.06" OR 15G, WHICHEVER IS LESS 

c. DIRECTION-TWO MUTUALLY PERPENOICULAR AXIS-ONE PARALLEL AND 
ONE PERPENDICULAR TO THE CYLINDRICAL AXIS OF THE SAMPLES. 

0. VIBRATION TIME- 4 HOURS IN EACH DIRECTION OF STEP C. 

t. SWEEP TIME-10-2000-10 IN 20 MINUTES, 

2* -DURING THE LAST CYCLE OF VIBRATION IN EACH DIRECTION, MONITOR 
THE SAMPLES FOR OPENINGS OF MORE THAN 0.5 MILL»STCONDJ AND 

SHORT CIRCUITS OF THE SAMPLES. 

3, FOLLOWING THE VIBRATION TEST, EXAMINE THE SAMPLES FOR ANY 
EVIDENCE OR PHYSICAL DAMAGE. 

4. RECOUP ALL DATA. 

4- 

3 
i 
'i 
3 
3 

3 
3 

••    • 

3 
3 

• 3 

3 
3 

3J 
3) 
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,J.™„... 

■0AU STAHTCO: 

BAU CoHPccTto: 

TEMPI 

HUMIDITY: 

PARTS TEST DATA 

SPECIMEN DESCRIPTIONS 

TCtTl 

VENDORI 

Ag/^c   ae&s**<» <<*<,p- 

TEST ENGINEER: 
2'. F.   Sstf&vt. 

GROUP LEAOER: 

b. 

ytcuAL    j?xj*/>tj*AT/OA/     FOAJ.QU>/*;C:   iOäJL4£mßL± 

T**-^ä<-   u/jt-c      JVO    S-SJOew<<~- 0£_ t//s/&/£~ 

{*££££&&£*£ '• 

£/*££"     TVifA.^ iJfri     /V0   &&£J££££jLL-ä!£L     PtVySsr* t- 
ü&Z&bSZ    *>A~     ^c*cr>t/c>?L.    pi?&«^ss>r/**s  /tis^^o 

7Jbt£l &&&aJ2&<2£   Z&UL JJt£l &j22$tt-L£jk    m£2. 
J££L frpf//GfrS*F~rS <bE r«^   &&&*!&£ r*s/~> 

^SSr^^^T 
■'gg.. 

foec**wm'^DA-n**>J : 

d&jgj.   P#r/F m£l£QL   äL££ä&0££L 

1 
] 
3 
J 
] 
3 
3 
3 
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4. SALT SPRAY 

Samples 231-236, CAPACITORS 

B. TEST PROCEDURE: 

1. SUBJECT THE SAMPLES TO 48 HOURS or SALT SPRAY (20$ SOLUTION) 
PM METHOD 101 OF REFERENCE 2. ... 

2. UPON REMOVAL TROM THE SALT SPRAY CHAMBER WASH THE SAMPLES 

IH RUNNING TAP VATER, NOT WARMER THAN 100*F, BRUSHING LIGHTLY 

WITH A SOFT HAIR OR PLASTIC BRISTLE BRUSH. 

3. VISUALLY EXAMINE THE SAMPLES TOR ANY EVIDENCE or HARHHJL 
CORROSION, UNWRAPPING Or, OR MECHANICAL DAMAGE TO THE IN- 

. 8ULATING SLEEVES AND OBLITERATION OP MARKINGS. 
•'   ■    ■       • '..••■     . . 

4. RECORD ALL OATA. , '•.'.*, 

3. 
] 
i 
i 
3 
3 

u 

• •     • 
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fi 

,1: 
r. 

|L 

.f 

ll. 
I 

•• * 

DATC SURTCO: 
PARTS TEST DATA 

"?y-flw SPECIMCN DCSCRIPTION; 
Jj& 

TCMP: 
9.T P 

Tr !LÄ 
^'^ # Pi*tMAB>#Are- 

SAIT SPRAY 
HUMIDITY: ^,^.«y *£ VCNOOR: 

MM, uismä  toy, 
C.    TEST RCSVITS:.     EXPOSURE TASLE 

J5*2f_ 

, I9H 

/Q'rt 

lb-2* 

0*21 

TiHE, 

flffttr 

/4fra 
/JflO 

/W 

12.18 

15 
?7 
?7 

/7 

/7 

n 

£oe_ 

/tf-JZZ 
S£==== 

/* 

JSL 
to 

OS- 
£0. 

IM 
t.K 

LULL 

UK 

/JJS- 

/.n<? 

PH 

7.2 

as 
£1 
•6.$ 

S*MPLt 

At97tp 

Tcs.TyEfigfiNCtR^ 

GROUP LCAOCR: 
Xi/HJtaA/S 

COMMENT 

SPCciritD 

Uii&ik   I  73r^4// frTkwfg 

1 
HLjJk 

j2k£dL££<J4i££lL 

-&'P g^&gP^P^ 

VISUAL EXAMINATION rOLLWING 5ALT SPHAY EXrCKURf; 

0C8OFILM LEGIBILITY II» 
BWTPOaBIMJFtOM 

iOUfilNAL RiKMK ftOALOT 

^ 

».   4.2 RcfOKT WO   387225 



If 

OATC STARTED; 

0ÄTC COMfLtTCO: 

TCMPt 

HUMIDITY* 

PARTS TEST DATA 

SPCCIHCN OCSCKIPTIONI 

TMTt , 
v\  s*A<r s/MV 

"VCHOOIT: 

geS&AtSf      <&*/> 

TcaT_CNflj.NCt«: ITJENOI* 

GROUP ICAOC*: 

dOMtlOS/OM- 

£/MC^   r//r&<r   U>A*    /i/o   ^sjts&ser    0^- 
jS-*C.CS.S,i/£~     f*ys,c+t    D/>/**e>*~     fi/t   ß?Tt>KA>**rs**s ^ 
TMS   &f~/>L<n    y~**T   Ttsf   ß&Z>t//A<r/»r*'/s     */=   r+<S~ 

s#+r   £ PH/ty    re%.r. 

fZee.Qxtst&'ßsrr/oi't \ 

#OA/* .     DAr*   4&&J&X ' &W*rr*z>. 

gypWUl LEGITlli rrv .. 

00x0x9- 

] 
] 
3 
] 
1 
1 
1 

] 
] 
] 

] 
] 
] 

]! i 
j 

3 
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,  I 

5. K01STU3E RESISTANCE 

Samples   225-230« CAPACITORS 

REFERENCES?    (lj AR IMC RESEARCH GouponATiON.ETP-66r126   . 
(2) Mlt-ST0-202C, TEST METKOOS FOR ELECTRONIC .». r......          AND ELECTRICAL 

COMPONENT PARTS 

REWIRE» inns: 
REF. \  - PARAGRAPH 5C IS APPLICAOLE 

Rcr. ?. -  METHOD 10G0 is APPLICAOLE 

, FACTUAL DATA 

'■ A. tcsKwarrs 
SEE APPENDIX 1 

tf 
PACE Ho. 5.0   •        R«,o«t Ko. 3S7225 

i 

1 



5. MOISTURE RESISTANCE 

Samples  225-230, CAPACITORS 

B. TEST PROCEDURE: 

1«. MOUNT THC SAMPLES ON A NON-CORROSIVE FIXTURE AND PLACE THEN 
IN A CHAMBER PROGRAMHE-D FOR METHOD 1068.Ör RE/ERENCE 2.  THE 

. FOLLOWING! CONDITIONS SHALL APPLY:    , . 

A. PRE-CONDITIONING ...... 
t.  POLARIZING VOLTAGE (50£ or RATED D.C. VOLTAGE IS » 

50VDC ON SAMPLES '." . .  .» 225-230). 
c. STEPS 7A AND 76 ARE APPLE CABLE. 

2. UPON REMOVAL rROH THE CHAMBER THE SAMPLES SHALL BE CONDITIONED 
AT A* TEMPERATURE OF 25 i 5"C AND A RELATIVE HUMIDITY OF 
50 ± 5jt TOR A PERIOD Or. NOT  LESS THAN 22 HOURS NOR MORE 
THAN'24 HOURS. 

3. WITHIN 24 HOURS AFTER THE COMPLETION or THE CONDITIONING 
PERIOD, THE SAMPLES SHALL 0E RETURNED TO CUSTOMCR. 

4. RECORD ALL DATA. 

3 
3 
3 
3 
3 
] 

{] 

1 
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f 
1 
I 
I- 

f 

j    I 

DATE STARTS»* 
TARTS YBT r.VfA 

DATE Cc::rtEYKü» 

ftzSZdck 
NOTED 

:SP«««C« DSSC'fttPTIttlt 

—ij—— 

JyMiuiTv: 
NOTED 

MOISTURE RC5ISTANCC 
VCKDOK; 

C. TEST RESULTS -— EXPOSURE TABLE 

M'MM. 

«KM» 

STEP >-Fv. VQ-55-10 

--OA  0 

Gnoup LsAoen: 

SPECIFICATION 

MIL-ST0-2O23 
METHOD 105A 

TTVlffT 

DATE n^ ä TEXT NOT REPRODUCIBLE 
TA 

*2_ 

RH 

95. 

STEP 

1-7 

CYCLE 

1-10 

SAMPLE 

msJBLsMu 

STEPS 

LM LEUIU UTY 18 

ff'i>/> 

/t>pr> 
..*•■» 

!_//»£> «• 

.//>/> o^ 

J&AÄJL. 
-t',rt\n. 

J ?'££'.. 

.To 

--Trf 

??n 

-to 

95 

95 

95 

2 

5 

6__ 
7~ 
7/T 
7A 

~70 
To 

üf-i/liLä 

A 

r\ 

EM6Eo Co»s I T IQ.l» NO 

CM.WDEP  0^4 

J 

1~L H- 

re "V— 

IT 
"br 

7" 

10 
10 

—V 

'-*.*'*£££ 

COMMENT 

SPECIFIED 

DEC AM CONDITIONING 

CONDITIOHO HEY 

HEAV orr 

HLAT on 

CONDITION:. >;J:T 

HEAT orr 

ÜEOIN Mir 7 

(Vl'wlN   SUI'   7/i 

I no sn i' 7A 

ru-GiH cr;;p 7H 

Etio ivrr 711 

REPEAT CYCLE 1 

 A  

~r 
i 

v.* 
REPEAT cvcir: 1 
fno CYCLE 10 A:IO 
MOIST. Res. TEST 

7A A:JO 73 COXDUCVEO DUSINC CYCLES jj/_. J£. _A. JL JL. 

., e* 
SO*/o 

• I 

THI BESTPOesffiLrTWJl 
ID 0U6XNAL RXFOBT ptOAUBtl 

££iAT*y'ie' W*S'''0/ry te&m    0 too , 'o/z+Vo 1  ro   0*00 
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DATE STAR/ED: 

üÄre COSWLEYCO: 

TEMP» 

HUMIDITY: 

PARTS TEST DATA 

SrcciMc« DESCRIPTION: 

fi/!/>/4ctro^i r. /%)Ay£/?£ßD.>y#rf- 
TEO?, 

.AtS/i/V-t/cf 
VENDOR: 

/*&/</£.    jefs&r/za/-    tos!** 

TCiiT   ENGINEER: J 
GROUP LtAocn: 

4/ ^// 

J 

0 
] 
] 
-j 

ecweuM/of •• 
S/4/Ctf     Tf/eTTZc"    u//hX    /*o   /=l//pepyx.c' 

jB/Lys/csj-t /)/?*»/K> t"  .   ypX^e-TJ^f^T   eort.^o.SsOis' 

O*.     ££££&?jLk£±      B/l&tt/WuJA/j      Z&4L    &*~*tA>te3> 

-J&J&Z8£££L   A<^-2L  
■ i 

(1 

£. C~CO/:W<~A>P/1 f/ÖASl \ 

JlO<d:.      JZZm 4g^^/^£g?Afi$<fyg, 

I 
J 

1 sSSSac ^ ***P*T 
-*WMfclTr 

-J 

.J 

PAC£ To. 5.5 REPO.IT f.'a. 587225 70 



f 

APPENDIX 1 

ITEMIZED DESCRIPTION 
OR EQUIPMENT USED TO 

PERFORM TESTS 

THE INSTRUMENTATION USED IN THE PERFORMANCE 

Or THESE TESTS IS PERIODICALLY CALIDRATED 

AND STANDARDIZED WITHIN MANUFACTURER'S 

RATED ACCURACIES BY AN AlR FORCE APPROVED 

CALIBRATION LABORATORY.  CERTIFICATION OF 

CAL MIRATION IS ON FILE SUBJECT TO INSPECTION 

BY REQUEST. 

PAGE KO. i REPORT NO. 307225 
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EQUIPMENT LIST 

DESCRIPTION SYHBOL UNIT APPARATUS CALIBRATION 

1. BAROMETRIC PRESSURE 

2. SHOCK 

3. VIBRATION 

A. CHAMBER, ALTITUDE, HIGH & Low 
TEMPERATURE, LEATHERMAN- 

CONTROLLED  BY Mj NttEAPOL I.S-      . 
HONEYWELL CONROLLER-RECORDER 

MODEL TMST 100" 350, ACCURACY 
Ig, AEI No. 5000 

B. POWER SUPPLY, D.C., DRESSEN- 
BARMES, MODEL 5-3003, 
AEI No. 5292  . 

C. VOLTMETER, D.C., SENSITIVE 
RESEARCH, MODEL UNIVERSITY 

ACCURACY 0.5^, AEI No.5510- 

SAME AS ITEM j.B - POWER SUPPLY 

A. OSCILLATOR, HEWLETT PACKARD 

MODEL 200AB, ACCURACY 2£ 
AEI No. 5239, x10 

B. VTVM, HEWLETT PACKARD, MODEL 
41 OB, 300, ACCURACY 3$ 
AEI No. 5154 

C. VTVM, HEWLETT PACKARD, MODEL 
400H, 3, ACCURACY 1$, 
AEI No. 5151 

SAME AS ITEM 1.C - VOLTMETER 

0. OSCILLOSCOPE, TEKTRONIX 

MODEL 515A-S1j..05V/CM, 
.2 KILS/CM, AEI No. 5159 

E. SHOCK TOWER, LEATHERIIAN SAND 

DROP, MODEL M3-445G2, 
ACCURACY 10£, AEI No. 5044 

SAME AS ITEM 1.B - POWER SUPPLY 

SAME AS ITEM 2.A - OSCILLATOR 

SAME AS ITEM 2.B - VTVM 

SAME AS ITEM 2.C - VTVM 

SAME AS ITEM 1.C - VTVM 

SAME AS ITEM 2.D - OSCILLOSCOPE 

6 MONTHS 
8-28-66 TO 
2-28-67 • 

3 MONTHS 
7-18-66 TO 
10-18-66 

3 MONTHS 
8-15-66 TO 
H-15-,66 

6 MONTHS 
10-11-66 TO 
<*-11-6» 

3 MONTHS 
8-30-66 TO 
11-30-66 

3 MONTHS 
9-7-66 TO 
12-7-66 

3 MONTHS 
7-25-66 to 
10-25-66 

CHECKED PRIOR 

TO TEST 

J; 

—» 

] 
] 
] 
1 
] 
'i 

.1 

1 

i'i 
J 

] 

■ 

■ 
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DESCRIPTION 

EQUIPMENT LIST (CONTINUED) 

SYMBOL  UNIT    APPARATUS CALIBRATION 

3. VIBRATION (CONTINUED) 

A* AMBIENT TEMPERATURE TA 

B. VIBRATION SYSTEM 

c. FREQUENCY or     Fv 
VIBRATION 

D. DOUBLE AMPLITUDE  D. 

E. INPUT ACCELERATION G 

4. SALT SPRAY 

A. AMBIENT TEMPERATURE T, 

B. NOZZLE PRESSURE   P. 

c. NACL CONTENT or 
Foo 

o. ATOMi2ATiON- 
COLLECT ION PER CO 
SO. CN AREA 

roc 

CPS 

INCH 

GRAVITY 

PS I 

PERCENT 

MILLI- 
LITRE 

MERCURY THERMOMETER 

0-200 x2 °F.' 
N/A 

M8 VIBRATION SYSTEM-, AMPLIFIER 6 MONTHS 
TYPE T115MC, OSCILLATOR MODEL 5-19-66 TO 
N570, EXCITER HEAD, MODEL C10E 11-19-66 
1200 FORCE POUNDS: 1.0 INCH 
DOUBLE AMPLITUDE, 5-3000 CPS 
AEI No. 5203 

M8 FREQUENCY INDICATOR 
MODEL 1050, ACCURACY *2# 

INTERNAL VELOCITY NETWORK, 

MFG. BY M.B. ELEC. 

I 

ELJDEVCO ACCELEROMETCR, MODEL 

2215,C, FREQUENCY 2/> 
AMPLITUDE 2j>,  AEI No. 5557 

PUMP AND FILTER Mrc. Co., 
SALT SPRAY CHAMBER, MODEL 

CAI, S/N 3055 

NORDEN-KETAY CO., PRESSURE 

GAUGE, AEI No. 5391, 0-30 
X 1/2 PSIG 

NACL ANO- DISTILLED WATER 

BY WEIGHT 

(2) FUNNELS, PLASTIC, GO 
SQ. CM INLET AREA 

(2) EXAX TD 20CC, GRADUATED 
BEAKER, 200 x 2 MILLILITRES 

CHECKED PRIOR 

TO TEST 

CHECKED PRIOR 

TO TEST 

6 MONTHS 
(CHECKID PRIOR 

TO TEST) 
5-17-G6 TO 
11-17-66 

CHECKED PRIOR 

TO TEST 

6 MONTHS 
4-29-66 TO 
10-29-66 

PACE NO. 3 REPORT NO. 387225 V 



DESCRIPTION 

EQUIPMENT LIST (CONTINUED) 

SYMBOL  UNIT    APPARATUS CALIBRATION 

] 
] 
] 
] 
3 
] 
;1 

4. SALT SPRAY (CONTINUED) 

E. FOG DENSITY      DF 

F» HYDROGEN ION 

CONTENT 

5. MOISTURE RESISTANCE 

PH 

SPECIFIC   SPECIFIC GRAVITY SCALE, 
GRAVITY     1,000 TO1,220,  No. 5820-H 

>H BECKMAN, PH METER, MODEL 
"N", S/N 123550 

3 MONTHS 

A. POWER SUPPLY,D.C, DRESSEN 3 MONTHS 
BARNES, MODEL 3-150L, 0-300 11-15-66 TO 
AEI No. 5186 2-15-67 

SAME AS ITEM 2:B - VTVM 

B. VIBRATION SYSTEM, ALL 
AMERICAN, MODEL 25 HAD 

0-55 CPS, AEI No. 5206 

SAME AS ITEM 1.A - ALTITUDE 
CHAMBER 

CHECKED MICH 

TO TEST 

] 
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APPENDIX D 
CONSTRUCTION TECHNIQUES, METALLIZED POLYCARBONATE CAPACITORS 

The construction process can be summarized as follows: 

(1) 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 applied to a support of polyethylene tereph- 
thalate and dried by being passed near a set of 
infrared lamps. 

(2) Preparation of dielectric material: A thin aluminum 
film is deposited on the resin by vacuum metallization, 
The material is slit to the desired width, and the 
0.12-mil metallized polycarbonate-lacquer film is 
stripped (or mechanically separated) from the backing. 

(3) Assembly: A tangential winding machine is used for 
winding the metallized film into capacitors. To 
support the fragile film during winding, the supply 
rolls are kept in contact with the mandrel. These 
variables were controlled "by hand". 

(4) Attachment of terminals: To permit attachment of the 
leadr; 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 accomplished by placing a very thin layer 
of insulating material around the.interior of the 
metal casing, and then filling the intervening space 

•'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 PROM LABORATORY EVALUATION 
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