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Section 1
INTRODUCTION

This report summarizes the work completed under U.S. Air Force
contract F33601-93-P-7648, Data Item # 0002, issued 11 March 1993
and completed 8 September 1993.

The objective of the test was to determine if desensitization
of an igniter occurs due to repeated resistance checks. An EP360-3
igniter (Bagle-Picher Industries, Inc., part number 31-32-026-0)
was chosen for this test. This is a dual bridge igniter with only
one bridge circuit used for ;estinq.

The testing can be divided into three parts. First, 35
igniters were tested to determine the estimated test stimulus
required to fire the igniter with a reliability of 99.99% and a
confidence level of 95%. This first group was used as a control
group. Second, 40 igniters taken from the same lot, had resistance
readings taken every 2 minutes (1 milliampere of current for 20
milliseconds) for a total of 10,001 resistance checks. Third, the
group of igniters that had been resistance checked were then tested
in the exact same manner as the first group to determine the
estimated test stimulus required to fire the igniters with a
reliability of 99.99% and a confidence level of 95%. The two
estimated test stimuli were then compared to determine if the

igniters ability to fire had been impaired.




SCHEMATIC DIAGRAM
1 2 3 4
PIN

EP 380-3 IGNITER
(PART NUMBER 31-32-026-0)

Figure 1 EP360-3 Igniter With Schematic




Section 2
PIRING RELIABILITY TEST OF THE EP360-3 IGNITER

2.1 OVERVIEW

A group of 40 EP360-3 igniters (part No. 31-32-026-0) from lot
SPA-072 were randomly selected to have a reliability test performed
per NAVORD Report 2101, "Statistical Methods Appropriate for
Evaluation of Puze Explosive-Train Safety and Reliability,”
Bruceton Method, and Eagle-Picher OP-QC-035, Bruceton Test Method.

2.2 THE BRUCETON METHOD OF SENSITIVITY TESTING

The Bruceton Method of Sensitivity Testing provides results
from which a statistical estimate of a high assurance of
reliability can be established on the assumption that the
percentage functioning is related to the test levels by means of a
normal error function. In the first part of the test, five units
are tested to determine an approximate 50% point of firing (denoted
as letter "k"). In the second part of the test, the first unit of
the second group is exposed to a pulse at this level and subsequent
units are exposed to levels determined by the previous units
ability to fire. An arbitrary level (denoted by letter "d") is set
as the increment between test levels. If the first unit fires, the
next unit is exposed to a pulse at a level of k-d. If the first
unit does not fire, the next unit is exposed to a pulse at a level
of k+d. Each succeeding unit will be tested at a level dependent
on the firing behavior of the previous unit. (i.e., if the

previous unit fired, the next unit will be tested at a level d less

3




than the previous level; and if the previous unit failed to fire,
the next unit will be tested at a level d greater than the previous
level.) Thus, the test results will be a sequence of fires
(denoted by X) and failures (denoted by O) centered about the 50%
firing level.

2.3 TESTING OF THE EP360-3 IGNITER BY THE BRUCETON METHOD

Using five units and knowledge gained by previous experience
with these igniters the 50% firing level (k) was determined to
1.65 Amperes. All test pulses will be of a 20 millisecond
duration. The EP360-3 igniter is designed to fire at a 3.5 Ampere
pulse of a 20 millisecond duration. The distance between test
levels was set . 8.

The first test unit was exposed to a 1.65 Ampere pulse and is
fired. This is shown as an "X" in the first column (see Figure 2).
Therefore the next unit was tested at the k-d level (1.65-0.05=1.60
Amperes). That unit did not fire which is shown as an "0" in the
second column. The testing was completed in this fashion with a
total of 35 units being tested. The table at the bottom of Figure
2 was then completed and entered into a computer program which
calculated the estimated test stimulus, estimated error, etc.
These calculated values can be seen in Figure 3. The formulas used
in these calculations can be found in OP-QC-035 which is included
in this report in Appendix B.




The estimated test stimulus required to fire the igniter with a
reliability of 99.99 and a confidence level of 95% was found to be
2.1301 Amperes with an estimated error of 0.0870, which gives a

range of 2.0431 to 2.2171 Amperes with a 20 millisecond pulse
duration.
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Section 3
RESISTANCE CYCLE TESTING
3.1 OVERVIEW
A second group of 40 EP360-3 igniters were randomly selected
from the same lot (SPA-O?Z) and each had their resistance checked

10,001 times.

3.2 RESISTANCE CYCLE TESTING OF THE EP360-3 IGNITER

The 40 igniters were connected to a Hewlett-Packard 3497A data
acquisition system and HP86B computer which sent 1 milliampere of
current to each igniter every 2 minutes} continuously, until 10,001
resistance checks had been made. All testing was performed under
ambient conditions. These readings were recorded every 100 checks
and the resistance readings are included as Appendix A. A graph of
the resistance readings for igniter number 1 can be seen in Figure
4.

3.3 RESULTS

Comparing the resistance values at the beginning and the end
of the cycle test shows that all of the igniters had lower
resistances at the end of the test but none were significantly
lower. The maximum drop was 0.03 ohms. This data can be seen in
Table I.




Table 1.

Resistance Readings at Start and Finish of Cycle Testing

R!SISTANC! CYCL! TESTING OF EP360-3 IGNITER ’

luo. Resistance at Resistance at | Net Change
sStart End
1 1.06 1.03 -0.03 |
| 2 1.05 1.02 -0.03 !
3 _1.04 1.01 -0.03 [
4 1.05 1.03 =0.02 |
5 1.07 1.04 =0.03 |
6 1.09 1.06 -0.03 |
7 1.07 1.04 -0.03 '
'8 1.03 1.02 -0.01
9 1.05 1.04 -0.01 :
10 1.05 1.03: -0.02 ! i
|11 1.09 ;.osi -o_oa_i;
12 1.08 1.04 -0.04 |
| 13 1.04 1.01 -0.03 |
14 1.07 1.04 -0.03 |
|15 1.05 1.03 =0.02 ;
| 16 1.05 1.03 -0.02 °
17 1.06 1.04 -0.02 :
18 1.06 1.04 -0.02 ;
19 1.06 1.03 ! -o.o;_“
| 20 1.04 1.02 | =0.02 |
| 21 1.06 1.04 . -0.02 | 02 |
22 1.05 _1.03 -0.02
| 23 1.06 | 1.05 =0.01
| 24 1.07 _1.05 -0.02
| 25 1.07 1.06 -0.01 -
| 26 1.08 | 1.07 -0.01 ¢
| 27 1.08 1.06 -0.02 |
| 28 1.08 1.06 =0.02
29 1.07 1.05 -0.02 !




RESISTANCE CYCLE TESTING OF EP360-3 IGNITER

No. Resistance at Resistance at Net Change '
Start End

| 30 1.02 _1.00 =0.02 |
31 1.07 1.04 '°’°in
| 32 _1.09 1.06 =0.03 |
| 33 1.06 1.0 -0.03 |
34 1.04 1.01 -0.03 |

} i
[ 35 _1.07 1.05 ; -0.02 |
| 36 1.01 0.98 -0.03 |
37 .0 1.03 | =0.03 i
| 38 1.06 1.04 -0.02 |
39 1.08 1.06 ' -0.02 |

Table 1 continued.

10
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Section 4
FIRING RELIABILITY TEST OF RESISTANCE CYCLED EP360-3 IGNITERS
4.1 OVERVIEW
The igniters that had been resistance cycle tested (Section 3)
were then tested by the Bruceton Method of Sensitivity Testing in
the exact same manner that the control group had been tested
(Section 2).

4.2 TESTING OF THE EP360-3 IGNITER BY THE BRUCETON METHOD OF
SENSITIVITY TESTING

Using the same procedure that was used with the control group
sensitivity testing of paragraph 2.2, the resistance cycled
igniters were tested. The test data are shown as Figure 5. The
estimated test stimulus required to fire the igniter with a
reliability of 99.99 and confidence level of 95% was found to be
1.8625 Amperes with an estimated error of 0.0324 which gives a
range of 1.8301 to 1.8949 Amperes. The calculations and results
can be seen in Figure 6.

12
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Section 5
CONCLUSIONS

S.1 EFFECT OF RESISTANCE CYCLE TESTING ON IGNITER RESISTANCE

After 10,001 resistance checks at 1 milliampere every 2
minutes, the resistance of the EP360-3 igniter changed a maximum of
3% (see Table I). This change is well within the normal 10%
tolerance of the igniters resistance. Therefore, resistance
testing at 1 milliampere has no significant effect on the igniters

resistance.

5.2 COMPARISON OF SENSITIVITY TESTS

The Bruceton test on the control group yielded an estimated
test stimulus of 2.1301 amperes with a 20 millisecond pulse. The
Bruceton test of the test group of resistance cycled igniters
yielded and estimated test stimulus of 1.8625 amperes at a 20
millisecond pulse. This is a difference of 13% with the control
group firing at a higher current level than the test group (see
Table II). If the resistance testing had desensitized the igniters
one would expect to see the test group firing at a higher level
than the control group. In this test we have seen just the
opposite. This may be due to the inaccuracies of the statistical
method which forms the basis for this test. Due to the estimated
test stimulus of the test group not being significantly higher than
that of the control group, we have determined tﬁat continual
testing of resistance at 1 milliampere of current for 10,001 checks

has no significant effect on the igniters ability to fire.

15




Table 2 Test Data Comparison
TEST DATA SUMMARY

TEST GROUP ESTIMATES s ESTIMATED RANGE
TEST STIMULUS DIFF ERROR

- CONTROL 2.1301 0.0870 2.0431-2.2171

EXPERIMENTAL 1.8625 0.0324 1.8301-1.8949

16
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Section 6
RECOMMENDATIONS FOR FURTHER TESTING

In an ideal case the estimated test stimulus, plus or minus
the estimated error range, for each test should overlap if the
resistance testing had absolutely no effect on the igniters ability
to fire. The fact that it did not for this set of tests may be due
to statistical inaccuracies. It is desirable to perform one or two
more Bruceton tests on control groups to see if each estimated test
stimnlus found would fall into the range set by the first control
group in this test.

All of these tests were performed under ambient conditions.
Additional testing may include: resistance cycle testing at high
and low temperature extremes, resistance cycle testing in
conjunction with temperature cycle testing, Bruceton testing at
high and low temperature extremes or any combination of the above.

Additional testing is recommended to determine what will cause

. & degradation in the igniters ability to fire. Possible tests

include: a longer cycle of resistance testing or a higher level of

current during resistance cycle testing.

17




(1)

NAVORD REPORT 2101, "Statistical Methods Appropriate for
Evaluation of Puze Explosive-Train Safety and Reliability,"
U.S.Naval Ordnance Laboratory, White Oak, Maryland, 13
October 1953.
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Resistance Readings
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TIME 68 : @
ITEM 1
Resist. 1.06
ITEM 11
Resist. 1.68
ITEM 21
Resist. 1.06
ITEM 31
Resist. 1.07
TIME 11 : 22
ITEM 1
Resist. 1.06
ITENM 1
Resist., 1.09
ITENM r g
Resist. 1.06
ITEM 31
Resist. 1.07
TIME 14 : 40
ITEN 1
Resist. 1.06
ITEM 1
Resist. 1.08
ITEN 21
Resist. 1.08
1TEM 31
Resist. 1.07
TIME 18 : @
ITEM 1
Resist. 1.08
ITEM 1
Resist. 1.09
ITEN 21
Resist. 1.06
ITEM 3
Restst. 1.08

RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER

Osy 1| of test

Total Resistance Checks Complete : 1

4 3 4 B3 6 7 8 S
1.05 1.04 1,05 1.07 1.08 1.07 1.3 1.05
12 13 14 15 i8 17 18 18
1.68 1.04 1.07 1.5 1.05 1.06 1,06 1.@6
22 23 24 (43 26 27 28 29
1.05 1.06 1.7 1.@7 1.08 1.08 (.08 1.®7
2 a3 3 3s 36 37 38

1.8 1.06 1.04 1.€7 1.01 1.06 1.06 1.08

" Total Resistance Checks Complete : {31

2 3 4 5 8 7 8 ]
1.05 1.5 1.6 1.88 1.03 1.08 1.04 1.05
12 . 13 - 14 15 16 17 18 18
1.08 1.05 1.09 1.95 1.05 1.6 1.06 i1.06
22 23 24 5 28 27 28 29
1.06 1.06 1.07 1.7 1.08 1.08 1.0 1.06
32 33 34 k- 38 7 38

‘.“ ‘-n '-“ 'c“ ‘.o‘ ‘.w 'nw 1.“

Total Resistance Checks Complate : 201

2 3 4 [ e K4 8 9
1.05 1.4 1,068 1.08 1.08 1.@7 1.04
12 13 14 186 16 17 18
1.08 1.05 1.08 1.05 1.5 1.06 1.06
22 23 24 Y41 26 27 28
1.06 1.07 1.07 t1.@7 1.09 1.08 1.08
2 33 34 35 38 3 38
1.0 1.068 1.4 1.08 1.01 1.06 1!.906

Total Resistance Checks Complete : 301

2z '3 4 5 ] 7 8 9

1.06 1.04 1.06 1.08 1.09 1.07 1.04 1.05
12 13 14 1S 16 17 18 19
1.08 1.05 1.08 1.5 1.05 1.06 1.07 1.06
22 23 24 28 26 27 z8 29
1.05 1.¢7 1.08 1.07 1.09 1.29 t1.e8 1.07
32 33 34 35 s 37 38 38
1.09 1.06 1.4 1.08 1.0t 1.06 1.06 1.@8

20

10
1.085
20
1.04

1.02

1.03

10
1.06
-20
1.04

1.2

1.03

10
1.06
20
1.04

1.3

‘.03

10
1.06
20
1.04

1.03

1.03




TIME 21 : 20
ITEM {
Resist. 1.06
ITEM 11
Resist. 1.09
ITEM 21
Resist. 1.08
ITEM 3
Resist. 1.07
TIME © : 4@
ITEM i
Resist. 1.086
ITEM 11
Resist. 1.09
ITEM 21
Resist. 1.06
ITEM 31
Resist, 1.07
TIME 4 : @
ITEM i
Resist. 1.06
ITEM 11
Resist., 1.08
ITEN 21
Rasist. 1.086
ITEM 31
Resist. 1.07
TIME 7 : 2@
ITEM 1
Resist. 1.@86
ITEM 13
Rasist. 1.08
iTeEM 21
Resist. 1.06
ITEM 31
Resist. 1.97

e e e ———————

A b ——  —— ——

RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER

Day 1 of test
Total Resistance Checks Complete : 481
2 3 4 S B 7 8 9
1.06 1.04 1.06 1.08 1.09 1.07 1.04 1.05
12 13 14 18 16 17 18 19
1.08 1.05 1.7 1.65 1.05 1.6 1.06 1.06
22 23 24 25 26 27 28 29
1.5 1.068 1.07 1.07 1.9 1.93 1.8 1.07
32 33 34 as 36 37 38 33
1.09 1.06 1.4 1.08 1.01 1.06 1.06 1.08
Oay 2 of test
Total Resistance Checks Complete : 501
2 3 4 5 6 7 8 9
1.85 1.04 1.06 1.08 1.9 1.07 1.83 1,85
12 i3 14 15 i3] 17 18 i
1.8 1,05 1.28 1,05 1.05 1.06 1.8 1.85
22 23 24 25 28 27 28 29
1.05 (.06 1,87 1.07 1.09 1.08 +1.08 1.87
32 33 34 3s 36 37 38 39
1.09 1.6 t1.04 1.07 1.0t 1.66 1.06 1.08
Total Resistance Chacks Complete : 601
2 3 4 5 & 7 8 8
1.85 1.24 1,05 1,98 1.98 1.08 1.03 1.85
12 13 14 15 16 i7 18 19
1.08 1,85 1.08 1.5 1.05 1.06 1.86 1.0S
22 23 24 25 26 27 28 28
1.0 1.86 1.7 1.87 1.89 1.08 1.8 1t.07
32 33 34 35 36 37 38 39
1.09 1.85 1.04 1.97 1.9v 1.85 1.08 1.@8
Total Resistance Checks Complete : 701
2 3 4 5 € 7 2 3
1,05 1.04 1.86 1.97 1.8 1.87 1.83 1.05
i2 13 14 15 ig 17 18 i8
1.7 1.04 1.06 1.4 1.05 1t.BBE 1.26 1.086
22 23 24 25 26 27 28 29
1.65 t.96 1.7 1.7 1.8 1.28 1.98 1.07
32 33 34 3s 36 27 38 39
1.8 1.8 1.03 1.7 1.01 1.06 1.86 .08

21

10
1.08
20
1.04
30
1.03
40
1.03

10
1.5
20
1.04
30
1.02
40
1.03

10
1.06
20
1.04
30
1.02
40
1.03

i@
1.05
20
1.84
30
1,83
40
1.03




TIME 10

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Rasist.

TIME 14

ITEM
Resist.
ITEN
Resist.
ITENM
Resist.
ITENM
Resist.

TIME 17

ITEM
Resist.
ITEM
Resist.
ITEN
Resist.
ITEM
Resist.

TIME 20

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

: A0

1
1.86
1
1.08
21
1.6
K}
1.07

1.06
n
1.09
')
1.06
31
1.07

20

1.06
11
1.08
21
1.06
31
1.08

1.09
21

1.08
31

1.07

r e T = e

RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER

Day 2 of test

Total Resistance Checks Complete : 801
2 3 4 S 6 7 8 S 10
1.056 1.04 1.05 1.08 1.089 1.08 1.03 1.5 1.05
12 t3 14 18 16 17 18 18 20
1.08 1.05 1.8 1,05 1.05 1.06 1.06 1.96 1.04
22 23 24 4] 28 27 28 28 30
1.05 1.06 1.07 1.7 1.09 1.08 1.08 1.7 1i1.@2
32 33 34 k) k[ 37 a8 39 40
1.09 1.058 1.04 1.07 1.01 1.056 1.06 (.08 1.03
‘Total Resistance Checks Complete 901
2 3 4 s B 7 8 g 10
1.05 t.04 1.06 1.8 1.09 1.08 i1.04 1.05 1.06
12 . 13 14 18 i6 17 18 18 - 20
1.08 1.05 1.08 1.5 1.05 1.06 1.06 1.06 1.04
22 22 24 25 26 27 28 29 0
1.05. 1,06 1.07 1.7 (.09 1.08 1.08 1.08 1.02
32 33 34 35 36 ¥4 38 39 40
1.09 1.06 1.04 1.08 1.01 1.05 1.06 1.08 1.03
Total Resistance Checks Complete : 1001
2 3 4 s 6 7 8 9 1@
1.06 1.04 1.06 1.8 1.05 1.08 1.4 (.05 1.06
12 13 14 15 16 1?7 18 18 20
1.08 1.05 1.08 1.5 1.05 1.06 1.07 1.26 1.04
22 23 24 2s 26 27 28 28 30
1.06 1.07 1.Q7 1.7 1.09 1.08 1.08 1.7 1.03
32 33 34 35 36 37 38 39 40
1.09 1.06 1.04 1.08 1.0t 1.06 1.06 1.08 1.03
Total Resistance Checks Complete : 1101
2 3 4 s B 7 8 8 10
1.06 1.04 1.06 1.08 1.0% 1.07 1.04 1.05 1.05
12 13 14 1S 18 17 18 18 20
1.8 1.5 1,07 1.4 1.05 1.268 1.068 1.6 1.4
22 23 24 25 28 27 28 28 30
1.06 1.06 1.7 1.07 1.09 1.08 1.08 1.27 1.03
32 33 34 3s 36 37 38 39 40
1.3 1.06 1.0a 1.08 1.01 1.06 1.06 1.8 1.03

22
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TIME @ : @
ITEM |
Resist. 1.08
ITEM R
Resist. 1.08
ITEM 21
Resist. 1.06
ITEM 3
Resist. 1.07
TIME 3 : 20
ITEM 1
Resist. 1.86
ITEM 1
Resist. 1.08
ITEM 21
Resist., 1.08
ITEM 31
Resist. 1,07
TIME 6 : 40
ITEM 1
Resist. 1.06
ITEM 1
Resist. 1.08
ITEM 21
Resist. 1.26
ITEM 31
Resist. 1.07
TIME 10 : ©
ITEM H
Resist. 1.0€
ITEM 11
Resist. 1.029
ITEM 2i
Resist. 1.0§8
ITEM 31
Resist. 1.07

RESISTANCE CYCLE TESTING OF EP 350~3 IGNITER
Day 3 of test

Total Resistance Checks Complete : 1201

2 3 4 -] 6 7 8 9 10
1.06 1.84 1.06 1.7 1.9 1.7 1.83 1.5 1.05
12 13 14 15 16 17 18 19 20
1.807 1.8 1.07 1,04 1.05 1.06 1.08 1.06 !.04
22 23 24 28 28 27 28 29 30
1.5 1.06 1.87 1.07 1.09 1.08 1.8 1.07 1.@2
32 33 34 35 36 37 38 39 40
1.09 1.06 t.04 1.07 1.01 1.6 1.06 1.08 1.03

Total Resistance Checks Complete : 1381

2 3 4 S & 7 8 ] 10
1.85 1.04 1,06 1.87 1.29 1.07 1.83 1.05 1.5
12 13 14 15 16 17 18 18 20
1.07 1.04 1.07 1.€4 1.05 1.06 1.06 1.06 1.04
22 23 24 28 28 27 28 29 30
1.05 1.06 1.7 1.07 1.08 1.8 1.08 1.067 1.03
32 33 34 3s 38 37 38 38 40
1.29 1.06 1.84 1.07 1.00 1.05 1.6 1.08 1.G3

Total Resistance Checks Complete : 1401

2 3 4 5 & ? 8 8 i@
1.06 1.04 1,06 1.87 1.9 1.87 1.3 1.5 1.0S
12 13 14 15 16 17 18 19 20
1.07 1.84 1,07 1.04 1.05 1.6 1.66 1.08 1.04
22 23 24 28 26 27 28 29 30
1,05 1,06 1.7 1.87 1.08 1.08 1.08 1.07 1.03
32 33 34 35 35 37 38 39 40
1.08 1.06 1.04 1.07 1.00 1.06 1.06 1.08 1.923

Total Resistance Checks Complete : 150!

2 3 4 S 2] 7 8 9 1@
1.85 1.84 1.5 1.07 :.68 1.07 1.03 1.85 1.96
12 i3 i4 18 M) 17 18 19 20
1.87 1.04 1.08 1.05 ;.85 1.5 .08 1.9§8 1.04
22 23 24 25 28 27 28 23 k{]
1.85 1,06 1.87 1.07 1.98 1.8 1.08 1.07 1.@2
32 33 23 25 38 37 28 39 40
1.09 1.05 1,04 1.87 1.00 1.95 1.6 1.8 1.@3

23
,L



TIME 13

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEN
Resist.

TIME 16

ITEM
Resist.
ITEM
Rasist.
ITEM
Resist.
ITEM
Resist.

TINE 20

ITEM
Resist.
ITEM
Resist.
1TEN
Resist.
ITEM
Resist.

TINE 23

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEN
Resist,

s 20

!
1.06
11
1.08
21
1.06
3
1.07

8

1.06

1-“

1.08

21
1.97
3
1.08

20

1.06
H
1.09
21
1.96
31
.97

RESISTANCE CYCLE TESTING OF EP 380-3 IGNITER

Day 3 of test

Total Resistance Checks Complete

z
1.06
12
1.08
22
1.05
32
1.08

" Total Resistance Checks Complete

2
1.06
12
1.08
22
1.05
32
1.08

3
1.04
13
1.05
23
1.06
33
1.06

3
1.04

T
“ﬁ

23
1.7
a3
1.06

4
1.06
14
1.07
24
.o
34
1.04

s
1.07
18
'.“
25
1.07
35
‘Cn

5
1.97
18
1.05
25
1.07
35
‘l“

6
1.09
18
1.05
26
1.08
36
1.0

6
1.08
16
1.05
z28
1.08
36
1.0t

7
1.7
17
1.06
7
1.83
37
1.8

7
1.08
17
1.06
27
1.08
37
1.96

Total Resistance Checks Complete

2
1.06
12
1.08
22
1.08
32
1.08

Total Resistance Checks Complete

4
1.06
12
1.08
22
1.05
32
1.03

3
1.0
13
1.05
23
1.07
33
1.06

3
1.04
13
1.05
23
1.07
33
1.06

4
1.06
14
1.08
24
1.97
34
1.04

4
1.06
14
1.08
24
1.97
34
1.04

5
1.08
15
1.06
25
1.07
35
1.08

-]

)
1.08
1]
1.05
28
1.09
a6
1.01

B
1.09
16
1.05
26
1.08
36
1.01

K
1.08
17
1.6
27
1.08
37
1.6

7
1.08
17
1.06
27
1.08
37
1.06

: 1681

8
1.03
18
1.06
8
1.08
38
1.06

8
1.04
18
1.07
28
1.08
38
1.6

9
1.05
19
1.06
29

: 170t

9
1.05
19
1.06
29
1.07
38

‘ -’8"‘

8
1.05
19
1.06
29
1.08
a8
1.08

T 1901

8
1.04
18
1.06
8
1.08
38
1.06

9
1.05
19
1.08
23
1.07
39
1.08

10
1.05
20
1.04
30
1.03
40
1.03

10
1.5 .
-20
1.04

1.03

1.03

10
1.06
20
1.04

1.03

1.03

10
1.06
20
1.04

1.03
40
1.3




TIME 2 : 49
ITEM 1
Resist. 1.0§
ITEM 11
Resist. 1.09
I1TEM 21
Resist. 1.06
* ITEM 31
Resist. 1.07
TIME 6 : @
ITEM 1
Resist. 1,06
ITEM 11
Resist. 1.08
ITEM 21
Resist. 1.06
ITEM 31
Resist. 1.87
TIME 9 : 20
ITEM 1
Rasist. 1.086
ITEM 11
Resist. 1.09
ITEM 21
Resist. 1.086
ITEM 31
Resist. 1.07
TIME 12 : 40
ITEM i
Resist. 1.0B
ITEM 11
Resist., 1,08
ITEM 21
Resist., .06
ITEM 31
Resist. 1.07

RESISTANCE CYCLE TESTING OF EP 360-3 IGMITER

Doy 4 of test

Total Resistance Checks Complete : 2001

2 3 4 5 8 7 8 9 10
1.05 1.04 1.06 1.08 1.069 1.8 1.04 1.05 .86
12 13 14 15 16 17 18 19 20
1.08 1.05 1.8 1.85 1.05 1.06 1.6 1.806 1.04
22 23 24 25 - 28 27 28 29 3e
1,05 1.06 1.07 1.7 1.09 1.08 1.8 1.07 1.@2
32 33 34 35 36 37 38 39 40
1.09 1.06 1.04 1.07 1.01 1.5 1.06 1.28 1.03
Total Resistance Checks Complete : 2101

2 3 4 S B 7 8 9 10
1.05 t.84 (.06 1.07 1.09 1.07 1.03 1.5 1.@S
i2 137 14 15 16 17 18 19 20
1.07 1,04 1,66 1.04 1.85 1.068 1.86 1.95 1.94
22 23 24 25 26 27 28 29 30
1.5 1.06 1.87 1.87 1.8 1.08 1.08 1.07 1.03
32 33 34 35 36 37 38 39 40
1.9 1.06 1.03 1.07 1.60 1.05 1.06 1.08 1.03

Total Resistance Checks Complete : 2201

2 3 4 S ] 7 8 9 10
1.05 1.04 1.06 1.07 1.09 1.07 1.03 1.05 1.05
12 13 14 15 16 17 18 19 20
1.87 1,64 1.97 1.84 1,05 1.06 1.06 1.8E 1.04
22 23 24 28 28 27 28 29 30
1.05 1,06 1.07 1.07 1.8 1.08 1.08 1.7 1.03
32 33 34 3s 38 37 38 39 49
1.09 1.6 1.03 1.87 1.00 1.05 1.6 1.88 1.03

Total Resistancaea Checks Complete : 23Q1

2 3 4 5 1 7 8 9 18
1.66 1.24 1.96 :.07 1.09 1.7 1.4 1.25 1.0
i2 13 14 15 i6 17 i8 19 20
1.08 1.5 1.7 31.05 1.9% 1.@8 1.06 1.26 1.24
22 23 24 28 26 27 28 29 20
1.5 1.07 1.07 1,07 1.09 1.8 1.8 1.7 1.03
32 33 34 3s 38 37 38 29 40
1.9 1.86 1.04 1,97 1.7 1.86 1.06 1.98 1.03




TINE 18

ITENM
Resist.
ITEN
Resist.
ITENM
Resist.
ITEN
Resist.

TINE 18

ITEN
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Rasist.

TIME 22

ITEN
Resist.
ITEM
Resist.
ITEM
Resist.
ITEN
Resist.

TIME 2

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

i

‘.w.

1
1.08

21
1.06

3
1.07

: 20

1
1.06
11
1.09
2t
1.06
31
1.7

: 40

1
1.06
1
1.09
z1
1.06
3
1.7

L
:

1.@8
"
1.08

21
1.06
31

1.97

RESISTANCE CYCLE TESTING OF EP 360~3 IGNITER

Day 4 of test

Total Resistance Checks Complete

2
1.06
12
1.08
22
1.06
32
1.08

" Yotal Resistance Checks Complete

2
‘I“
12

1.08

22
1.05
32
1.08

Total Resistance Checks Complete

4
1.05
12
1.08
22
1.05
32
1.08

Total Resistance Checks Complete :

2

1.05
12
1.7
22
1.95
32
1.08

3
1.04
13
1.05
23
1.0
33
1.6

3
1.04
13
1.05
23
1.06
33
1.06

3
1.04
13
1.06
23
1.06
33
1.06

4
1.06
14
1.07
24
1.08
34
1.04

4
1.068
14
1.,
24
1.08
3
1.04

4
1.86
14
1.08
24
1.97
34
1.04

-]
1.97
18
1.08
25
1.97
35
1.67

S
1.07
is
1.04
25
1.07
3S
1.08

s
1.08
1S
1.85
25
1.07
35
1.e7

Day S5 of test

3
1.04
13
1.05
23
1.96
33
1.06

4
1.@5
14
1.087
24
1.97
34
1.03

5
1.97
15
1.04
25
1.67
35
1.07

26

6
1.08
16
1.05
28
1.08
36
1.01

6
1.08
18
1.85
26
1.08
36
t.ot

6
.08
18
1.05
26
1.09
36
1.01

]
1.08
18
1.0S
25
1.08
36
1.00

7
1.87
17
1.06
27
1.08
37
1.06

?
1.07
1?
1.06
r£4
1.09
n
1.05

2
1.08
17
1.06
27
1.08
37
1.05

2
1.@7
17
1.6
27
1.08
37
1.05

2401

8 S
1.04 1.05

1.06 1.06

: 2501

8 8
1.04 1.05
18 18
1.06 1.06
28 29
1.08 1.07
38 39
1.06 .08

: 2601

8 S
1.4 1.05
18 18
1.06 1.86
28 28
1.08 1.07
38 39
1.06 1.08

2701

8 8
.83 1.05
'8 1
1.96 1.08
28 29
.08 1.07
38 39
1.06 1.e8

10
1.06
4 J
1.04

‘ - 03
40
‘ .03

10
1.05
-20
1.04

1.03

1.03

1.05
20
1.24
3e
1.083
40
1.03

[




TIME 18 : 40
ITEN 1
Resist. 1.06
ITEM 11
Resist. 1.08
ITENR 21
Resist. 1.06
ITEN 3
Resist. 1.07
TIME 22 : @
ITEM 1
Resist. 1.06
ITEN 1
Resist. 1.09
ITEM 21
Rasist. 1.068
ITEN N
Resist. 1.07
TIME ! 20
ITEM 1
Resist. 1.06
iTEM 11
Resist. 1.09
ITEM 21
Resist. 1.06
ITEM 3
Resist. 1.07
TIME 4 : 40
ITEM 1
Resist. .86
ITEM 11
Resist. .09
ITEM 21
Resist. 1.06
ITEM 31
Resist. 1.07

Day S5 of test

Total Rnsiétanca Checks Complete

2 3
1.05 1.04
12 13
1.07 1.04
22 23
1.05 .
32 33
1.08 1.06

‘.“

4 S
1.85
14 18
1.07
24 4]
1.7 1.07
3 35
1.03 1.

1.07

6
1.08
16

‘.“

26

38

’.“

7
1.07
17
1.06
rad
1.08
n
1.05

-Total Resistance Chocﬁs Complete

2 3
1.05 1.04
12 13
1.08° 1.05
22 23
1.06 1.06
32 33
1.9 1.06

"Day B

4 -]
1.6 1.07
14 15
1.08 .05
24 25
1.07 1.e7
L) k1
1.0 1.97

of test

6
1.09
16
1.65
26
1.08
36
1.01

7
1.08
17
1.06
7
1.08
37
1.05

Total Resistance Checks Complete

2 3
1.05 1.04
12 13
1.87 1.5
22 23
1.05 1.06
32 33
1.08 t.86

Total Resistance Checks Complete :

2 2
1.85 1.04
12 13
1.8 .05
22 23
1.8 1.05
32 33
1.8 1.96

4 5
1.06
14 15
1.08
24 25
1.07
34 35
1.03

4 5
1.06 1.07
14 15
1.97 1.04
24 25
1.97 1,87
34 358
1.03 1.97

27

1.07
1.05
1.07

1.07

1.08

16

1.05

26

1.09

36

1.00

6

1.09

ib

1.85

26

1.08

38

1.00

7
1.08
17
1.06
27
1.08
37
1.05

-

I
1.97
17
i.28
27
1.e8
37
1.05

RESISTANCE CYCLE TESTING OF EP 3680-3 IGNITER

: 3201

‘.03

18

1.06

28
1.08
38
1.06

3301

8
1.04
18
1.06
28
1.08

3521

8

1.03

18
1.06
28

1.28

38

1.06

S
1.05
19
1.06
29
1.7
39
1.08

9
1.05
19
1.06
29

1.97

1.08

9
1.85
18
1.06
29
1.87
39
1.08

9
1.05
1

1.05

-
[

1.07
39
1.08

10
1.05
0
1.04
30
1.02
49
1.3

10
1.06
20

1.04

‘103

10
1.05
20
1.04
30
1.2
40
1.93

H
1.05
20
i.04
39
1.82
49
1.82




TIME S :

ITEN
Rasist.
ITEN
Resist.
ITEM
Resist.
ITEN
Resist.

TIME 8 :

ITEM
Resist.
ITEN
Resist.
ITEN
Resist.
ITEM
Resist.

TIME 12

ITEM
Resist.
ITEM
Resist.
ITENM
Resist.
ITEM
Resist.

TINE 1S

ITEM
Resist.
ITENM
Resist.
ITENM
Resist.
ITEM
Resist.

20

1
1.068
1"
1.08
21
1.86
n
1.07

40

!
1.05
1
1.08
21
1.06
31
1.07

1
1.08
1
1.08
21
1.06
3
1.97

: 20

1
1.06
1"
1.08
21
1.06
N
1.07

RESISTANCE CYCLE TESTING OF EP 360-3 ISNITER

Oay S of test

Total Resistance Checks Complete

z
1.05
12
1.07
22
1.85
32
1.08

3
1.04
13
1.04
23
1.06
33
1.06

4
1.05
14
1.08
4
.o
34
1.03

5
1.07
15
1.04
r
1.7
35
1.07

6
1.08
16
1.05
26
1.08
36
1.00

7

Total Resistance Checl;s Complete

2
1.66
123

1.97

22
1.85
32
1.08

3
‘lo’
13

1.04
.

23
1.06
33
1.06

4
1.05
14
1.06
24
1.7
34
1.03

-]
1.0V
1§
1.04
25
1.7
35
1.07

[
1.08
16
1.05
28
1.08
38
1.60

7
t.e7
17
1.06
27
1.08
7
1.05

Total Resistance Checks Complete

2
1.05
12
1.7
22
1.05
32
1.08

Total Resistance Checks Complate

¥4
1.65
12
1.07
22
1.05
32
1.08

3
1.03
13
1.4
23
1.06
33
1.66

3
1.04
13
1.04
22

33

1.05

4
1.05
14
1.606
24
1.97
k2
1.03

4
1.05
14
1.7
24
1.97
34
1.03

S
1.07
1S
1.04
2s
1.7
35
1.97

S
1.@7
15
1.04
25

1.07

35

1.07

28

6
1.08
16
1.65
28
1.08
36
1.00

6
1.08
16
1.05
8
i.08
36

1.00

7
1.07
17
1.05
7
1.88
37
1.05

7
1.07
17
1.05
7
1.08
37
1.05

7981

8
1.03
18
1.06
28
1.08

‘.‘

2361

8
1.03
18
1.06
28
1.7

1.05

8
1.05
18
1.06
23
1.o7

1.08

9
‘.ﬁ

‘.”

9
1.05
19
1.05
29
1.06
33
1.08

: 3ot

8
1.03
18
1.06
8
1.08
28
1.05

9
1.05
19
1.05
29
1.07
29
1.08

19
1.06

20
1.04

‘..z
".3

10
‘.“

1.04

1.e2

1.02

10
1.05
20
1.04

1.03

19
1.05
20
1.04

1.02

1.03




RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER

Day & of test

ARSI s TSGR e A L ¢ - O I S W e S G . e . -

TINE 8 :

ITEN
Resist.
ITEM
Resist.
ITEN
Resist.
ITEM
Resist.

CTIME 11

ITEN
Resist.
ITEM
Resist.
1TEM
Resist.
ITEM
Resist.

TINE 14

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

TINE 18

ITEN
Resist.
ITEN
Resist.
ITEM
Resist.
ITEM
Resist.

1
1.06
1
1.08
2
1.06
31
1.97

: 20

1
1.06
1"
1.08
ra)
1.06
N
1.07

1.06
1
1.09
21
1.06
n
1.97

Total Resistance Chacks Complete

r4
1.05
12
1.08
22
1.05
32
1.08

Total Resistance Chacks Complete

4
1.06
12
1.08
22
1.85
32
1.09

Total Resistance Checks Complete

z
1.06
12
1.08
22
1.05
32
‘O”

3
1.04
13
1.04
23
1.06
33
1.85

3
1.04
13

1,05

-23
.o
33
1.06

3
1.04
13
1.05
23
1.06
33
1.06

4
1.0
14
1.08
24
1.07
3
1.03

4
1.06
14
1.08
4
1.47
34
1.04

4
1.06
14
1.7
24
1.7
34
1.04

-3
1.@7
15
1.86
r4-1
1.07
s
1.7

s
t.07
15
1.08
25
1.07
35
.67

S
1.7
18
1.95
s
1.07
35
t.o7

6
1.08
16
1.05
26
1.08
38

8
1.09
16

1.85

26
1.09
36
.01

6
1.9
16
1.05
26
1.88
36
1.0

7
1.08
17
1.06
27
1.08
N
1.05

7
1.08
17
1.06
27
1.08
kx4
1.05

7
1.08
17
1.06
27
1.08
n
1.6

Total Resistance Checks Complete

2z
1.05
12
1.08
22
1.05
32
1.09

3
1.04
13
1.05
23
1.06
33
1.06

4
1.06
14
1.08
24
1.07
34
1.04

S
1.7
15
1.05
25
1.7
35
1.07

29

6
1.08
16
1.05
26
.08
36
1.01

7
1.08
17
1.06
27
t.08
37
1.05

3601

8
1.03
18
1.6
28
1.08
38
1.05

s J0t

8
1.04
18
1.06
18
1.08
38
1.06

9
1.05
19
1.08
29
1.7
33
1.08

:  38e1

8
1.04
18
1.08
28
1.08
38
1.06

1.08

1.06

S
1.05
19
1.06
23
1.e7

1.08

1.07

10
l.”
20
1.04
1.82

1.03

1.03

1.03

10
1.86

20
1.04

1.02

1.03




TIRE 21

ITEN
Resist.
ITEN
Resist.
ITEM
Resist.
ITEN
Resist.

TIME @ :

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

TIME 4

ITEN
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

TIME 7

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

z¢

1

1.06

1

1.09

21

1.6

3N

1.7

40

1.09

21

3

1.47

1.7

20

1

1.86

11

t.29

2t
.26
31

1.07

Dey & of test

Total Resistance Checks Complete

Total Resistance Chacks Complete

2

‘.“

12

1.68
22
1.05
32
1.08

Total Resistance

2

1.85

12

1.08

22

1.08S

32

1.09

Total Resistance Chegks Complete :

d

~

1.85

12

1.08

22

1.85

32

1.09

2 3
1.6 1.04
12 13
1.08 1.086
22 23
1.6 1.86
2 33
1.9 1.86

Oay 7

3

1.04

13

1.85

23

‘.“

33

3

1.04

13

1.8S

23

‘lm

33

1.06

3

1.04

13

1.85

23

1.08°

33

1.06

1.67

‘.“

25

1.07

1.7

1.87

15

la's

28

1.07

35

1.7

5

1.87

1S5

‘.’5

25

1.87

35

1.87

S

1.87

1S

1.925

25

1.87

35

1.84 1.87

1.08

16

1.6

28

1.08

1.0

1.08

16

1.5

26

1.08

36

1.00

Cheacks Conmplete

‘.oe

16

1.05

28

1.08

36

1.00

&

1.09

16

1.05

26

1.98

36

1.91

RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER

4001

1.03

18

1'“

28

1.08

1.06

4191

8
.04
18
.08

28
1.08

38
1.06

4201

1.3

1.06
28
1.08

38

1.06

4301

8

1.083

i8

1.08

28

1.08

38

1.08

9
1.05
19
1.06
28
1.07
33
1.08

9
1.058
19
1.06
29
1.07
39
1.08

9
1.05
18
1.06
238
1.07
39
1.08

9
1.05
15
1.26
29
i.87
33
1.08

20

1.03

40

1.03

10

1.06
20
1.94

1.03
49
1.03

1@

1.05
20
1.04
30
1.02

40

1.03




TIME 10 : 40

ITEM 1
Resist. 1.06
ITEN 1"
Resist. 1.09
ITEM 21
Resist. 1.06
ITEM n
Resist. 1.07
TIME 14 : @
ITEM 1
Resist. 1.06
ITEN 1
Resist. 1.08
ITEM 21
Resist. 1.06
ITENM N
Resist. 1.07
TIME 17 : 20
ITEM 1
Resist. 1.06
ITEN 1
Resist. 1.08
ITEN 21
Resist. 1.06
ITEN 31
Resist. 1.@7
TIME 20 : 40
1TEM 1
Resist. 1.06
ITEN 11
Resist. 1.09
ITEM 21
Resist. 1.08
ITEM 3

Resist. 1.07

RESISTANCE CYCLE TESTING OF EP 380-3 IBNITER

Day 7 of test

Total Resistance Checks Complete

z
1.5
12
1.08
22
1.05
32
1.08

3
1.05
13
1.85
23
1.07
33
1.06

4 s
1.66 1.08
14 15
1.08 1.65
248 28
1.7 1.7
34 s
1.0 1.7

-]
1.09
16
1.65
26
1.08
38
1.0

7
1.908
17
1.06
27
1.08
Ly
1.98

Total Resistance Checks Complete

2
1.06
12

1.8 1.05

22
1.06
32
1.8

Total Resistance Checks Complete

2
1.06
12
1.08
22
1.06
32
1.09

Total Resistance Checks Complete

4
t.06
12
1.08
22
1.06
32
1.08

3
1.04
13

23
1.7
33
1.06

3
1.04
13
1.06
23
1.07
33
1.6

3
1.05
13
1.08
23
1.7
a3
1.06

4 -]
1.06 .97
14 15
1.08 1.68
24 5
1.7 1.7
34 35
1.04 1.97

4 S
1.06 1.08
4 1S
1.08 1.06
24 r3
.7 1.7
34 35
.04 1.@7

4 5
1.06 1.047
14 18
1.07 1.5
24 25
1.97 1.a7
34 s
1.04 1.07

31

8
1.08
16
1.05
26
1.08
36
1.0l

&6
1.08
16
1.65
28
1.08
36
1.0t

B
‘.“
18

1.05

26

36
1.01

2
1.08
1?7
1.06
27
1.08
N
1.05

7
1.08
17
1.08
r ¥4
1.08
k14
1.05

?
1.08
17
1.06
27
1.08
37
1.05

T 4401

8
1.04
18
1.08
28
1.09

8
1.04
18
1.6
28
1.08
38
1.06

9
1.05
18
1.06
23
1.7
a3
1.08

s iso:

8
1.04
18
1.06
28
1.08
38
1.06

S
1.05
19
1.06

s 4701

8
1.04
18
1.06
8
1.08
38
1.06

9
1.05
19
1.06
z38
1.07
33
1.08

10
1.06
20
1.04
3
1.02
40
1.03

10
1.06

20

1.04
'..3

49
1.03

19

20.
1.04

1.2

1.03

19
1.05
20
1.04

1.03

1.03




RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER

Day 8 of test )

TIME ©0 : 0 Total Resistance Checks Complete : 4801 .

ITEM 1 2 3 4 S 6 7 8 8 18
Resist. 1.06 1.06 1.84 1.06 1.07 1.09 1.07 1.03 1.5 1.5
ITEM 11 12 13 14 18 16 17 18 18 20
Resist. 1.09 1.08 1.85 1.07 1.04 1.05 1.86 1.06 1.06 1.04
"1TEM 27 22 23 24 2 . 28 27 28 29 30
Resist. 1.06 1.5 1.06 1.07 1.07 1.8 1.08 1.8 1.97 1.@3
ITEM 3 32 33 34 35 36 37 38 38 42

Resist. 1.07 1.09 1.06 1.04 1.7 1.01 1.05 1.06 1.8 1.03

TIME 3 : 2@ Total Resistance Checks Complete : 48501

ITEM 1 2 3 4 S 6 7 8 S 10
Resist. 1.06 1.06 1.04 1.6 1.07 1.09 1.87 1.83 1.05 1.05
ITEM 11 12 13 14 15 16 17 18 18 20
Resist. 1.98 1.87 1.5 1.08 1.84 1.05 1.98 1.06 1.08 1.04
IT]EM - 21 .22 23 24. 25 26 27 28 28 30
Resist. 1.86 1.8 1.6 1.7 1.07 1.98 1.9 1.88 1.96 1.03
ITEM -} 32 33 34 35 38 37 38 33 49

Resist. 1.07 1.08 1,06 1.03 1.07 1.08 1.05 1.06 1.08 1.03

TIME € : 48 Total Resistanca Chacks Complate : 5001

ITEM 1 2 3 4 s 6 ? 8 9 10
Resist. 1.86 1.06 1.04 1.6 1.7 1.09 1.07 1.3 1.95 1.0S
ITEM 1 12 13 14 15 16 17 18 19 20
Resist. 1.09 1.07 1.05 1.07 1.4 1.06 1.06 1.06 1.96 1.94
ITEM 21 22 23 24 2S 26 27 28 29 30
Resist. 1.06 1.85 1.06 1.07 1.7 1.08 1.98 1.8 1.907 1.03
ITEM 31 32 33 34 35 38 37 38 38 40

Resist. 1.07 1.08 1.96 1.03 1.7 1.80 1.5 1.05 1.08 1.93

TIME 10 : @ Total Resistance Checks Complete : 5121

ITEM 1 2 3 4 5 B 7 8 9 10

Resist. 1.6 1.05 1.24 1.85 1,07 1.83 1.7 1.83 1.05 1.86

ITEM 11 12 13 i4 15 16 17 i8 19 20 ?
Resist. 1.09 1.07 .04 1.97 1.8 1.5 1.05 1.06 1.26 1.04

ITEM 21 22 23 24 25 28 27 28 29 30

Resiat. 1,06 [!.0S5 1.86 1.27 1.7 1.88 1.08 1.88 1.97 1.@2 d
ITEM 31 32 23 34 35 38 z? 38 29 40

Resist. 1.87 1.88 1.6 1.03 1.07 1.00 1.05 1.95 1.08 1.03

32




TiNE 13

ITEM
Resist.
ITEM
Resist.
ITEN
Resist.
ITENM
Rasist.

TIME 186

ITENM
Resist.
ITEM
Resist.
ITEN
Resist.
ITEN
Resist.

TINE 2z0

ITEM
Resist.
ITEN
Resist.
ITEN
Resist.
ITEM
Resist.

TIME 23

ITEM
Reasist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

: 20

!
1.06
11
1.08
21
1.06
31
1.

3

1.06
11
t.@9
21
1.6
31
1.07

1.06
H
1.08
21

31
‘.n

20

1.06
1"
1.08
21
1.06
3
1.07

RESISTANCE CYCLE TESTING OF EP 36@-3 IGNITER

Day 8 of test
Total Resietance Checks Complate : 5201

2 3 4 S & 7 8 9
1.06 1.04 1.6 1.07 1.09 1.08 1.93 1.05
12 13 14 is 16 L 18 18
1.08 1.05 1.7 1.5 1.05 1.06 1.06 1.06
22 23 24 y 4 26 27 28 29
1.6 1.07 1.08 1.7 1.9 1.09 1.88 1.07
32 33 34 35 36 37 30 38
1.8 1.06 1.4 1.07 1.0 1.05 1.06 1.08

- Total Resistance Chcéks Complete : S301

2 3 4 5 6 7 8 ]
1.06 1.05 1.06 1.7 1.03 1.08 1.03 1.5
12 13 14 15 18 17 18 18
1.8 1.05 1.8 1.05 1.05 1.06 1.08 1.06
22 23 24 25 26 27 28 29
1.06 1.07 1.7 1.07 1.9 1.08 1.08 1.7
32 33 34 35 36 37 38 33
1.08 1.06 1.04 1.07 1.01 1.05 1.06 1.8

Total Resistance Chacks Complete : 5401

2 3 4 s 6 7 8 8
1.06 1.05 1.6 1.7 1.03 1.08 1.04 1.05
12 13 14 15 16 17 18 19
1.08 1.6 1.07 1.05 1.05 1.06 1.97 1.06
22 23 24 25 28 27 28 29
1.6 1.7 1.08 1.7 1.08 1.03 1.08 1.97
32 a3 34 35 36 37 38 33
1.09 1.06 1.4 1.07 1.0t 1.06 1.06 1.08

Total Resistance Checks Complete : 5501

4 3 4 s 6 T 8 9
1.06 1.04 1.06 1.7 1.039 1.7 1.03 1.05
12 13 14 15 16 17 18 19
1.07 1.04 1.08 1.04 1.05 1.96 1.6 1.05
22 23 24 28 26 r 44 28 23
1.05 1.6 1.7 1.07 1.08 1.08 1.8 1.07
32 33 34 35 36 37 38 39
1.08 1.06 1.93 1,07 1.00 1.05 1.06 1.08

33

19
1.05
20
1.04
3
1.02
40
1.3

10
1.06

.20

I.“
1.02

1.03

10
1.05
20
1.04

‘.03

1'03

10
1.05

20
1.04

1.02
40
1.02




TIME 2

ITEM
Resist.
ITEM
Resist.
ITEM
Resist,
ITEM
Resist.

TIME €

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

TIME 9

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

TIME 12 :

ITEM
Resist.
TEM
Resist.
ITEM
Resist.
ITEM
Resist.

48

1
1.86
11
1.08

21

-

1.87

20

§
1.06
11
1.08
21
1.086
31
1.07

40

i
1.05
il
1.88

-
~

1.88
31
i.97

RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER

Day 9 of test

Total Resistance Checks Complete : G689

2 3 4 S B 7 8 9 10
1.05 1,804 1,05 1.07 1.09 1.07 1.3 1.05 1.0%5
12 13 14 11 16 1?7 18 18 20
1.97 1.04 1.7 1.05 1.05 1.06 1.06 1.85 1.04
22 23 24 28 . 28 27 28 23 30
1.5 1.06 1.07 1.87 1.08 1.08 1.08 1.07 1.@2
32 33 34 35 36 37 as 39 49
1.08 1.5 1.e3 1.87 1.89 1.85 1.05 1.@08 1.02
Total Resistance Checks Complete : 5701

2 3 4 -] [ 7 8 9 18
1.95 1.04 1,068 1.86 1.08 1.07 1.803 1.8 1.0S
12 13 14 15 16 17 18 18 20
1.87 1,04 1,06 1.04 1.04 1.06 1.6 1.5 1.04
22 23 24 25 26 27 28 29 30
1.05 1.06 1.87 1.07 1.08 1.e8 1.07 1.907 1.02
32 33 34 35 38 37 38 39 40
1.8 *.06 1.03 1.07 1.00 1.05 1.06 1.08 1.02

Total Resistance Checks Complete : 5881

2 3 4 s B 7 8 ] 10
1.05 1.04 1,05 1.06 1.08 1.07 1.83 1.05 1.0S
12 13 14 15 16 17 18 19 20
1.7 1.04 1.86 1,84 1,05 t.06 1.06 1.95 1.04
22 23 24 25 28 27 28 29 30
1.5 1.06 t1.07 1.867 1.08 1.08 1.07 1.97 1.02
32 33 34 3s 36 37 a8 39 40
1.08 1.06 1.03 1.07 1.00 1.85 1.85 1.08 1.22

Total Resistance Checks Compiete : 5901

2 3 4 S g 7 8 9 1
1.05 1.64 1.05 1.07 1.8 1.87 1.83 1.2§5 1.8@5
12 13 14 iS5 18 17 i8 i9 0
1.07 1.04 1.87 1.24 1.65 1.05 .66 1.5 1.24
22 23 24 28 26 27 28 28 32
1.85 1.06 1,87 1.7 1.28 1.08 1.e8 1.@7 1.Q2
32 33 34 35 36 37 38 39 40
1.08 1.0 1.93 1.27 1.00 1.05 1.5 1.08 1.@2

34




TIME

ITEM
Resist.
ITEN
Rasist.
ITEM
Resist.
ITEN
Resist.

TIME

ITEM
Resist.
ITEM
Resist.
ITEN
Resist.
I1TEM
Resist.

TIME 22

iTeEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

TIME 2 :

ITEM
Resist.
ITEM
Resist,
ITEM
Resist,
ITEM
Resist.

19

1
1.06
11
1.08
21
1.06
N
1.

: 20

1
1.06
n
1.08
Z1
1.06
N
1.07

49

1
1.06
1n
1.09
21
1.06
31
1.07

0

}
1.06
11
1.08

21

1.886
31
1.97

RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER

Day 9 of test

Total Resistance Checks Complete

2 3 4 S B 7
1.05 1.04 1.05 1.7 t1.@(& 1.07
12 13 14 18 16 17
1.07 1.04 1.07 1.04 1.5 1.06
22 23 24 25 26 27
1.06 1.06 1.07 1.7 1.08 1.08
k.Y 4 33 34 35 36 kx4
1.08 1.06 1.03 1.07 1.00 1.@5

- Total Resistance Checks Complete
r4 3 4 s 6 7
1.65 1.04 1.06 1.7 1.09 1.07
12 13 14 1S5 16 17
1.07°1.05 1.7 1.04 1.05 1.06
22 23 24 25 26 27
1.6 1.06 1.07 1.7 1.08 1.08
32 33 34 a5 38 Ky
1.00 1.06 1.03 1.07 1.00 1.0@5

Total Resistance Checks Complete

2 3 4 s 13 7
1.06 1.04 1.6 1.07 1.08 1.07
12 13 14 15 16 17
1.07 1.5 1.¢7 1.05 1.05 1.06
22 23 24 25 26 27
1.05 1.06 1.7 1.07 1.8 1.8
32 33 34 k{1 3B Ly
1.08 1.06 1.03 1.07 t1.00 1.05

Day 10 of test

Total Resistance Checks Complete :

2
-

1.05
12
1.97
22
1.95
32
1.08

3
1.04
13

1.24
23
1.26
33
1.06

é
1.@5
14
1.06
24
1.97
4
1.03

5
1.97
1S
1.84
s
1.07
35
1.27

35

) o s
@

. [ XY
smeamgmsm

2]

S

2
1.087
17
1.85
27
1.28
27
1.05

65001

8
1.03
18
1.068
28
1.08
38
1.05

S
1.05
19
1.05
28
1.07
39
1.08

: Bttt

8
1.03
i8
1.08
28
1.08
38
1.6

:
1.05
18
1.05
28
1.07
39
1.08

T 8201

B
1.03
1

-
-]

z

—

8
38
‘.m

630t

1.03

1.08

28

[~

1.08
38
1.05

9
1.05
19
1.05
29
.07
39
1.08

9
1.85
19
1.05
29
1.07
39
1.08

1.05
.20
1.04

1.02

1.02

10
1.05

20
1.04

30
1.02

1.03

12
1.85

~
[4

i.04
30
1.2
42
1.62




o emima

TIME S :

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

TIME 8 :

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist..

TIME 12
ITEM
Resist.
ITENM
Resist.
ITEM
Resist.
ITEM
Resist.

TIME 15
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

20

1
1.06
1
1.08
21
1.06
31
1.07

40

i
1.05
i1
1.08
21
1.06
3
1.07

t @

1
1.05
11
1.08
21
1.06
31
1.07

: 20

1
1.06
11
1.08
21
1.06
3N
1.07

RESISTANCE CYCLE TESTING OF EP 350-3 IGNITER

Day

iO of test

Total Resistance Checks Complete

2z
1.05
12
1.07
22
1.05
32
1.08

3
1.04
13
1.04
23
1.06
33
1.05

7

Total Resistance Checks Complete

4
1.05
12
.07
22
1.@5
32
1.08

3
1.04

.13
1.04°

23
1.06

33
1.05

4
1.05
14
i.96
24
1.07
34
1.03

5
1.06
15
1.04
rdsl
1.e7
35
.an

1

1

6
.08
16
.04
26
.08
36
.00

7
1.e7
17
1.5
27
1.08
LYg
1.05

Total Resistance Checks Complete

-2
1.05
12
1.7
22
1.05
32
1.08

Total Resistance Checks Complete

z
1.05
12
1.07
22
1.05
32
t.08

3
1.03
13
1.04
23
1.06
33
1.05

3
1.04
13
1.04
23
1.06
33
1.05

4
1.05
14
1.6
24
1.07
34
1.03

4
1.05

s
1.06
18
1.04
z5
1.7
35
1.07

5
1.7
15
1.04
25
1.07
35
1.7

36

1
1
1

1

1

1
1

6
.08
16
.04
6
.28
36
.90

6
e8

-
[+2]

(1

3 N .
m

o8
36

8

7
1.07
17
1.06
27
i.08
37
1.05

2
1.a7
17
1.05
7
1.08
37
1.05

6401

8
1.03
18
1.06
28
1.07
38
1.05

6501

8
1.03
18
1.06
28
1.08
38
1.05

6601

8
1.03
18
1.06
28
1.7
38
1.05

9
1.05
19
1.05
29
1.06
39

9
1.05
19
1.05
28
1.7
39
1.08

9
1.0
19
1.05
23
1.06
19
1.08

s 6701

8
1.03
i8
1.06
8
1.08
38
1.05

S
1.05
19
1.05
28
1.07
39
1.08

10
1.05
20
1.04

1.02
40
1.02

1¢
1.05

.20

.04
1.02

1.03

10
1.0%
20
1.04

1.0z

1.02

10
1.05
20
1.04

1.02
49
1.3




TIME 18 : 40

ITEM 1
Resist. 1.06
ITEM 11
Resist. 1.69
I1TEM 21
Resist. 1.086
ITEM 31

Resist. 1.@7

TIME 22 : @
1TEM 1
Resist. 1.06
ITENM 1
Resist. 1.@38
I1TEM 21
Resist. 1.086
ITEM 31

Resist. 1.@7

TIME 1 : 20
ITEM 1
Resist. 1.06
ITEM 11
Resist. 1.08
ITEM 21
Resist. 1.06
ITEM 31

Resist. 1.07

TIME 4 : 40

ITENM 1
Resist. 1.06
ITEM 11
Resist. 1.09
ITEM il
Resist, 1.06
ITEM 31

Resist. 1.07

Day 10 of test

Total Resistance Checks Complete

z 3 4 S 13 ?
1.06 1.04 1.06 1.07 1.08 1.&7
1z 13 14 15 16 17
1.07 1.5 1.07 1.04 1.05 1.06
22 23 24 25 26 2?7
1.05 1.07 1.7 1.7 1.08 1.08
32 33 34 35 36 n
1.08 1.06 1.03 1.7 1.00 1.05

‘Total Resistance Checis Complete

2 3 4 5 6 ?
1.06 1.4 1.06 1.07 1.8 1.97
12 13 14 1S 18 17
1.07 ' 1.05 1.07 1.04 1.05 1.96
22 23 24 15 26 27
1.5 1.06 1.07 1.7 1.08 1.8
32 33 34 3 3% I3
1.08 1.6 1.04 1.07 1.00 1.05

Oay 11 of test
Total Resistance Chacks Complete

2 3 4 5 ] 7
1.5 1.84 1.5 1.7 1.09 i.@7
12 13 14 15 16 17
1.87 1.84 1.07 1.04 1.05 1.05
22 23 24 25 26 27

1.5 1.6 1.7 1.87 1.e8 1.0¢

32 23 34 25 36 3%
1.08 1.06 1.03 1.87 1.0 1.0S

Totai Resistance Checks Compliete :

2 ket 4 g & 7
1.95 1.8¢ 1.385 1.37 i.@8 1.08
i2 12 14 H) 18 19
.87 1.84 .37 1.0 1,05 t.95
22 2z 24 25 26 27
1.5 1.68 1.¢7 .97 1.98 .98
32 33 34 25 36 7
1.8 1,85 1.93 1.7 1.0@ 1.65

w
~

RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER

s 68Ol

8 9
1.03 1.05
18 19
1.06 1.06
28 29
1.08 1.7
38 33
1.06 1.08

8 9
1.03 1.05
18 19
1.06 1.05
28 28
1.08 1.07

1.86 1.e8

8 9
1.83 1.05
i8 19
1.06 1.@5
28 29
i.98 1.07
38 39
1.05 1.08

N

8 el
1.9 .@
i8 19
t.e6 1.2
28 29
1.28  1.87
38 39
1.85 1.@8

10
1.05
20
1.04
3
1.02
42
1.03

1.85
20
1.24
30
1.082
40
1.83

10
1.85

~
&

1.04
30
1.2
40
i.03




TIME 8 : @
ITEM 1
Resist. 1.05
ITEM 1
Restist. 1.08
ITEM 21
Resist. 1.06
ITEN 31
Resist. 1.08
TIME 1Y : 20
ITEM 1
Resist. 1.06
ITEM 1
Resist. 1.08
ITEM 21
Resist. 1.06
ITEM 31
Resist. 1.07
TIME 14 : 492
ITEN ]
Resist. 1.086
ITEN 1 3]
Resist. 1.09
ITEM 21
Resist. 1.06
ITEM 31
Resist. 1.07
TIME 18 : @
ITEM 1
Resist. 1.06
ITEM i
Resist. 1.09
ITEM 21
Resist. 1.06
ITEM 31
Resist. 1.07

RESISTANCE CYCLE TESTING OF EP 368@-3 IGNITER

Day 11 of test

Total Resistance Checks Complete : 7201

2 3 4 s 6 ? ‘8 9
1.8 1.04 1.05 .07 1.09 1.8 1.03 1.03
12 13 14 15 16 17 18 19
1.87 1.04 1.08 1.05 1.65 1.6 1.06 1.05
22 23 24 25 4] 27 28 29
1.65 1.06 1.08 1.08 1.03 1.08 1.08 1.Q6
32 33 34 s 36 37 as 39
1.08 1.05 1.04 1.07 .98 1.05 1.05 1.08

Total Resistance Checks Complete : 7301

z 3 4 S 8 7 8 9
1.05 1.04 1.06 1.07 1.09 1.07 1.03 1.05
12 13 14 1S 1e 17 18 19
1.08°1.05 1.08 1.05 1.95 1.06 1.06 1.05
22 23 24 25 28 27 28 29
1.6 1.@7 1.@7 1.7 1.03 1.08 1.8 1.07
32 33 34 35 36 k¥ k! ] 29
1.09 1,068 1.04 1.07 1.00 1.05 1.06 1.08

Total Resistance Checks Camplete : 7401
2 3 4 s 6 7 8
1.06 1,04 1.06 1.08 1,08 1.07 1.03 1.
12 13 14 1S 1] 17 18 19
1,08 1.05 1.68 1.05 1.5 1.06 1.06 1.06
22 23 24 25 26 27 28
1.06 1.7 1.97 1.07 1.8 1.08 1.08 1.87
32 33 34 35 36 3T 38 39
1.09 1,06 1.04 1.07 1.00 1.05 1.06

Total Resistance Checks Complete : 75081

3 4 S &
1.04 1,06 1.07 1.09 .
13 14 15 16 1
1.04 1.08 1.04 1,05 1.
23 24 y4:3 6 yd
1.€7 1.7 1.7 1.08 1.
32 33 34 35 36
1.06 1.04 1.97 1.00

g
1.03 1.
18 19
1.06 1.05
28
1.08 1.07
38 39
1.05

38

U RS e, T

19
1.05
20
1.05
30
1.@2
490
1.e3

1@
1.05
.20
1.05

1.02
40
1.03

10
1.05
20
1.05

1.02

1.3

1@
1.05
20
1.04

1.03
49
1.03
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RESISTANCE CYCLE TESTING OF EP 3680-3 IGNITER
Day 11 of test
TIME 21 : 20 Total Resistance Checks Complete : 7601
. ITEM 1 2 3 4 5 6 7 8 9 10
Regist. 1.06 1.05 1.04 1.068 1.07 1.09 1.07 1.03 1.85 1i1.05
ITEM 11 12 13 14 18 16 17 18 19 20
Resist. 1.03 1.08 1.64 1.08 1.05 1.05 1.06 1.06 1.05 1.04
ITENM 21 22 23 24 25 ] 7 28 29 30
Resist. 1.06 1.06 1.06 1.07 1.07 1.08 t1.08 1.0 1.97 1.02
ITEM N 32 33 34 as 36 k.74 38 33 49
Resist. 1.€7 1.03 1.06 1.04 1.07 1.00 1.05 1.06 1.8 1.03
Day 12 of test
TIME © : 490 To{al Resistance Checks Complete : 7701
ITEM i 2 3 4 s [ 7 8 8 10
Resist. 1.6 1.05 1.04 1.86 1.7 1.9 1.27 1.3 1.865 1.@S
ITEM 11 12 13 14 1§ 16 17 18 19 20
Resist. 1.09 1.07 1.84 1.07 1.04 1.85 1.05 1.66 1.25 1.04
ITEM 21 22 23 24 25 26 27 28 23 30
Resist. 1.06 1.05 1.968 1.07 1.07 1.08 1.8 1.8 1.7 1.02
ITEM 31 32 33 34 35 36 37 38 28 40
Resist. 1.07 1.08 1.96 1.04 1.07 1.00 1.95 1.05 1.08 1.03
TIME 4 : @ Total Resistance Checks Complate : 7801
ITENM 1 z2 3 4 5 B 7 8 S 10
Reasist. 1.06 1.05 1.04 1.05 1.97 1.08 !1.07 1.83 1.05 1.5
ITEM i1 12 13 14 15 16 17 18 18 20
Resist. 1.88 1,07 1.64 i.07 1.5 1.85 1.05 1.6 1.05 1.04
ITEM 21 22 23 24 25 26 27 28 29 30
Resist, 1.06 1,05 1.96 1.97 1.87 1.98 1.08 1.88 1.7 1.@2
ITEM 31 32 33 34 35 38 37 38 28 40
Resist. 1.07 1.8 1.65 1.93 1.87 1.0 1.25 1.05 1.08 1.93
TIME 7 22 Total Resistance Checis Complate : 738!
ITEM ! 2 3 & S & 7 8 g 1@
Resist. 1.05 1.85 1.24 1.6 .87 1.09 1.87 :1.83 1.25 1.2%
. ITEM 11 12 13 14 15 1§ 17 18 19 o0
Resist. 1.05 1.07 1.85 1.8 1.85 1.5 1.68 :.2% S 1.04
TER 23 22 23 24 25 25 a7 g 29 30
. Resist. 1.6 1.5 .87 1.7 1.&7 .68 i.@GE i.98 1r.&7 .02
ITEM 21 32 33 34 3 36 27 38 39 43
Resist., 1.07 1.08 1.95 .83 i.@7 i.88 1.95 1.0%5 1.88 .23




TIME 1@

ITEM
Resist.
ITEM
Resist.
ITENM
Resist.
ITEM
Resist.

TiME 14

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
1TEN
Resist,

TIME 17

ITEN
Resist.
ITENM
Resist.
ITENM
Resist.
ITEM
Resist.

TIME 20

ITEN
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

RESISTANCE CYCLE TESTING OF EP 350-3 IGNITER
Day 1Z of test
: 40 Total Resistance Checks Complete : 8001

1 Z 3 s 6 7 8 8 10

4
1.66 1.05 1.64 1,06 1.07 1.09 1.7 1.83 t1.@5 1.05

-— 8

11 12 13
1.09 1.7 1.04 1
21 22 23
1.06 1.06 1.6 1
n 32 33
1.7 1.69 1.06 1.

4 15 16 17 18 18 20
o8 1.04 1.05 (.06 1.06 1.05 1.04
4 F43 16 27 18 28 »
@7 1.07 1.08 1.08 1.08 1.08 1.03
o4

. ™ e

35 36 37 38 39 40
1.07 1.00 1.05 1.05 t1.08 1.03

) Total Resistance Checks Complete : 8101
1 2 3 4 s 6 7 8 9 10 .
1.068 1.05 1.04 1.06 1.@7 1.9 1.07 1.3 t.05 1.05
1 12 13 14 15 16 17 - 18 18 20
1.09 1.07 ' 1.04 1.08 1.05 1.05 1.06 1.06 1.05 1.04¢
21 22 23 24 25 28 27 28 29 30
1.06 1.05 1.26 1.07 1.7 1.8 1.08 1.08 1.07 1.02

N 32 a3 34 3s 36 37 38 a3 40
1.07 1.08 1.06 1.03 1.97 1.00 1.05 1.5 1.08 1.03

: 20 Tatal ﬂesistance Checks Complete : 8201

1 4 3 4 s 6 7 8 8 19
1.06 1.05 1.4 1.06 (.07 1.09 1.07 1.03 1.05 1.05
11 12 13 14 15 16 17 18 19 r{ J
1.03 1.97 1.04 1.07 1.05 1.5 1.05 1.06 1.05 1.04
ra 22 23 24 15 6 27 8 28 30
1.06 1.05 1.06 1.7 1.07 1.08 t1.08 1.08 1.97 1.@2
31 32 33 34 35 38 37 38 39 40
1.07 1.08 1.65 1.03 1.97 1.00 1.05 1.05 1.@8 1.03

40 Total Resistance Checks Complete : 8301

1 2 3 4 5 & 7 8 . 8
1.06 1.05 1.04 1.06 1.08 1.09 1.07 1.03 1.5 1.05
11 12 13 14 s 16 17 18 19 20
1.09 1.08 1.05 1.8 1.05 1.05 1.06 1.06 1.05 1.05
21 22 23 24 43 Z8 27 28 28 30
1.06 1.¢6 1.97 1.07 1.7 1.08 1.08 1.8 1.07 1.0Q2
31 32 33 34 35 36 37 38 39 49
1.7 1.8 1.06 1.04 1.@7 1.00 1.05 1.06 1.08 1.03

40




TIME € : @
ITEM 1
Resist. 1.38
ITEM 11
Resist. 1.0%
ITEM 2i
Resist. 1.08
ITEM 31
Resist. 1.87

TIME 3 : 20

ITEM }

Resist. 1.28
ITEM it

Resist. 1.03
ITEM 21

Resist. 1!.06
ITEM 31

Resist. 1.87
TIME & : 40

ITEM 1

Resist. 1.086
ITEM 11

Resist. 1.08
ITEM 21

Resist. 1.06
ITEM 31

Resist, 1.@7
TIME 19 : 2

TTEM

Resist. 1.98
TIEM v

rFegist. 1.9
TIEM o

Fesist. .28
ITEM It

Resist, 1.37

T~ I | NS W VN GAmtrae Wi U A — e

RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER

Day 13 of test

Totai Resistance Checks Complete : 8401

2 2 4 g e 7 8 S 10
1.05 1.24 1.08 1.7 1.09 1.7 1.3 .85 1.05
12 13 14 1S 16 17 18 18 20
1.8 1.05 1.08 1.5 1.05 i.06 (.86 1.85 1.0S5
22 23 24 25 . 26 27 28 29 30
1.06 1.7 1.7 1.7 1.8 1.8 1.8 .87 1.@2
32 23 24 38 36 37 38 39 40
1.9 1.08 1.904 1.07 1.00 1.25 1.06 1.38 .03

Total Resistance Checks Complete : 85081

2 A 4 s s 7 8 8 10
1.05 1.94 1.06 1.87 1.29 1.7 1.3 1.5 1.0S5
12 12 14 15 18 - .17 18 19 29
1,87 1.5 1.%3 1.85 1.85 -1.08 1.QE 1.95 1.04
22 23 24 25 26 27 28 28 30
1.96 1.97 1.7 (.97 1,88 1.8 1.08 1.87 1.@2
32 33 34 35 35 37 38 29 40
1.09 1.6 1.04 1,87 1.00 1.05 (.06 .08 1.03

Total Resistance Checkes Complete : 8601

2 3 4 s 6 7 8 g 10
1.85 1.4 1.05 1.97 1.08 1.27 1.3 .05 1.0S
12 13 14 1S 16 17 18 19 20
1.87 1.04 1.07 1.5 1.05 1.05 1.06 1.85 1.@4
22 23 24 25 26 27 28 29 Je
1.95 1.26 1.07 1.07 1.8 1.08 1.88 1.07 1.82
32 33 34 35 36 37 38 38 40
1.8 1.85 1.82 1.97 1,20 1.0 1.5 1.8 1.@3

Total Resistanca Checks Complete : 373t

. 3 4 5 6 7 8 g 19
1LBS V.24 1,88 10T .82 1,07 .82 .25 1.85
12 i 14 ig 16 1?2 13 13 =2
i.37 D 1LB8 1.8 1.88 106 .25 .98 1.04
22 P 24 25 28 g 28 g aa
1.98  3.58 1.87 1.7 1.08 1,08 1.98 .27 .82
z2 32 24 35 26 37 28 z 4
1.28 .86 1.84 1.7 1.00 (.05 .08 1.98 1.@3
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TIME 13 : 20
ITEM 1
Resist. 1.06
ITEN 1"
Resist. 1.09
ITEN 21
Resist. 1.06
ITENM 31

Regist. 1.07

TIME 16 : 40
ITEN 1
Resist. 1.06
ITEM 11
Resist. 1.09
ITEN 21
Resist. 1.06
ITEN 31

Resist. 1.07

TIME 20 : @
1TEM 1
Resist. 1.06
ITEM 11
Resist. 1!.08
ITEM 21
Resist. 1.06
ITEM 3

Resist. 1.06

TIME 23 : 20

ITEM 1
Resist. 1.04
ITEM 11
Resist. 1.97
1TENM H
Resist. 1.0S8
ITENM 31

Resist. 1.05%

RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER

Day 13 of test
Total Resistance Checks Complete : 886!

2 3 4 5 ] 7 8 9
1.05 (.04 1.06 1.07 1.08 1.07 1.03 1.5
12 13 14 15 16 17 18 19
1.¢7 1.05 1.08 1.05 1.05 1.86 1.06 1.05
22 23 24 25 26 27 28 29
1.06 1.7 1.7 1.07 1.08 1.8 1.08 1.07
32 33 3 35 36 37 38 33
1.08 1.06 1.04 1.07 1.00 1.05 1.06 1.08

Total Resistance Checks Complete : 8901

4 3 4 5 ] 7 8 9
1.05 1.04 1.06 1.07 1.09 1.7 1.03 1.05
12 . 13 14 1S 13 17 .18 19
1.07 1.4 1.08 1.5 1.05 1.6 1.06 1.05
22 z23 24 25 r{ r ¥4 z8 29
1.05 1.06 .97 1.7 1.08 1.08 1.8 1.97
32 33 34 35 36 Ly 38 39
1.08 1.06 1.03 t1.07 1.00 1.85 1.05 1.08

Total Resistance Checks Complete : 35001

z 3 4 S 6 7 8 9
1.05 1.04 1.05 1.7 1.3 1.06 1.63 1.5
12 13 14 15 16 17 18 19
1.07 1.04 1.07 1.04 1.04 1.06 1.06 1.05
22 23 24 28 6 27 8 29
1.05 t.06 1.07 1.97 1.08 1.08 1.08 1.Q7
32 33 3 35 36 7 38 38
1.08 1.06 1.03 1.07 1.0 1.056 1.05 1.08

Total Resistance Checks Complete : 9101

¥4 3 4 5 ] 8
1.04 1.03 1.04 1.05 1.07 1.5 1.03 1.04
i2 13 14 1S 18 17 18 19
1.05 1.¢3 1.96 1.94 1.04 1.05 1.05 1.04
22 22 24 25 28 27 8 28
t.04 1.05 1.06 1.6 1.8 1.07 1.@7 1.07
3z 33 34 35 36 37 38 3s
1.07 1.98 1.@2 1.96 .23 1.04 t1.04 1.07

42

7 8

19
1.05
20
1.04
30
1.82
49
1.03

10
1.05
20
1.04

1.02
4%
1.03

1.04
20
1.03
30
1.01
40




TIME 2 : 40
ITEM i
Resist. 1.04
ITEM 31
Res:st. 1.06
ITEM 21
Resist. 1.04
ITEM E3)

Resist. 1.08

TIME 6 : @
ITEM 1
Resist. 1.04
ITEM N
Rasist. 1.0E
ITEM 21
Resist. 1.04
ITEM 31
Resist. 1.05
TIME 9 : 20
ITEM 1
Resist. 1.0@4
ITEM 11
Resist. 1.07
iTEM 21
Pesist. 1.05
ITEM 31
Resist. 1.06
TIME 11T : 40
ITEN 1
Fasist 1.85
ITEM H
Resist 1,08
1TeNM 21
Tasist., .85
ITEM 1
Resigt 1.96

Day

14 of test

Total Resistance Checis Tomnlete
2 3 4 5 & 7
1.93 1.02 1.2 1.85 .47 .85
12 13 14 15 18 17
1.05 1.82 1.5 1,83 1.33 .04
22 22 24 25 . 25 27
1.0 1.05 1.86 1,86 .07 :.37
32 33 34 35 36 27
1.87 1.04 1.2 1.0S .89 1,032

Total Resistance Checks Complete :

2 2 4 S < 7
1.3 1.82 1.83 .85 1.26 .05
12 13 14 15 16 thed
1,95 1.27 .95 r.@3 1.3 :.04
22 23 24 25 26 27
1,04 1,25 1.06 .26 1.7 .07
32 33 34 3s 36 37
1.07 1.04 1.02 1.95 .33 1.23

Total Resistance Chacks Complete

2 3 4 5 6 7
1.84 1.83 1.04 1.8 1.87 1.08
12 13 14 15 18 17
1.06 1.3 1.6 1.84 1.04 1.0S
22 23 24 25 286 27
1.5 1.05 1.86 1.06 .07 1.Q7
32 33 34 35 36 27
1.67 1.04 1.82 1.08 .99 .04

Total Rasistance Checks Complete

2 3 4 L=} 5 ?
1.64 1.94 .05 i.@7 .28 1.87
1 13 14 15 15 7
t.0e 1.94 .87 1,24 .24 .G5
a2 <z 24 28 25 T
1,95 1.86 .97 1,97 1.u48 .37
32 33 34 AT 36 37
1.28 1.85 1.93 1.068 1.082 .04

2201

8 3
1.82 .04
iR 19
1.04 1.04
28 29
1.068 1.06
38 38
1.04 1.07
937

g g
1.02 1.04
18 19
1.94 1.04
28 29
1.26 1.06
38 39
1.84 1.97

9481

8 9
1.803 1.04
18 19
1.5 1.04
28 29
1.87 1.96
38 29
1.5 1.07

9501

8 Q
1.23 1.0%5
1§ 19
1.98 1.@%
Z3 29
1.8 1.988
38 z38
1.85 1.08

e
1.04
20
1.2
32
1.01
4@
1.82

10
1.04
20
1.22
30
1.1
40
1.02

10
1.04
20
1.03
38
1.01
49
1.02




TIME 18

1TEM
Resist.
ITENM
Resist.
ITEM
Resist.
ITEM
Resist.

TIME 18

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEM
Resist.

TIME 22

ITEM
Resist.
ITEM
Resist.
ITEM
Resist.
ITEN
Resist.

TiME 7 ¢

I7EN
Rasrg%.
ITEM
Ragist.
ITEM
Res13%.
ITEM
Resist,

e

t
1.26
11
1.08
21
1.6
3
1.97

: 20

1
1.05
1t
1.08

b
»

1.06

1.06

s AD

}
1.04
1
1.97
Z1
1.5
31

- 1.08

RESISTANCE CYCLE TESTING OF EP 360-3 ISNITER

Day 14 of test

Total Resistance Checks Complete : 3601

z 3 4
1.05 1.04 1.06
12 13 14
1.7 1.04 1,07
22 23 24
1.05 1.6 t.7
32 33 34
1.8 1.06 1.04

S 6
1.67 1.08
15 16
1.05 1.65
28 26
1.7 1.08
s 38
1.07 1.0

7 8 8

1.7 1.03 1.85
17 i8 18
1.05 1.06 1.85
2?7 28 28
1.08 1.88 1.07
¥ 38 39
1.5 1.85 1.88

Total Resistance Checks Complete : 3701

z 3 4
1.05 1.04 1.06
12 13 14
1.07 1.086 1.@7
22 23 4
1.05 1.06 1.97
32 33 34
1.08 1.05 1.03

5 6
1.67 1.e8
15 16
1,08 1.04
25 26
1.7 1.08
I8 36
1.7 1.

7 e 9

1.06 1.03 1.05
17 18 19
1.05 1.6 1.05
27 28 23
1.7 1.8 1.@7
37 38 38
1.04 1.5 1.98

Taotal Resistance Checks Complete : 9801

4 3 4
1.04 1.02 1.04
12 13 14
1.08 1.92 1.06
22 23 24
1.04 1.05 1.06
32 a3 3
1.07 1.04 1,02

s [
1.5 1.97
1S 16
1.04 1.03
25 26
1.06 1.07
35 36
1.6 .98

Oay 'S of test

7 8 8

1.05 1.02 1.04
17 18 19
1.04 1.05 1.04
27 28 29
1.07 1.97 1.06
37 38 39
1.04 1.08 1.07

To*al Resistance Checks Completz @ 38

z = I3
A2 .02 .22
12 HIA 13

I 1.02 1.48
=2 s 24
.34 .23 :1.0S§
z2 33 4
[T - T I - I R Y, ¥

Y £ .

s S
.83 .28
iz 15
.82 1.an
25 e
1.46 i
S it
1.98 .89

44

7 2 a

A3 .2 .A4

i te 18
g4 1.ga 1.33
2T oF o4
MR W71 S BVt |-

33 29

w3 1,24 .06

10
1.05
20
1.04
30
1.2 .
40
1.3

10
1.05
. 29
1.04

1.02

1.02

10
1.04
20
1.03

1.04
40
1.2

[
—

ra e

(3]

“
G
=

N D 8D
a2 ]

]
»

. &s 0
[~ R ]
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RESISTANCE CYCLE TESTING OF EP 360-3 IGNITER
Bay 1S of test
TIME S : 20 Total Resistance Checks Complete : 10001
ITENM 1 2 3 4 S & 7 8 8 10
Resist. 1.03 1.02 1.01 1.03 1.04 1.06 1.4 1.02 1.04 1.03
ITEN 1R 12 13 14 15 18 17 18 19 20
Resist. 1.06 1.04 1.07 1.04 1.03 1.03 1.04 1.04 1.03 1.@2
ITEM 21 22 23 24 25 86 27 18 2% 30
Resist. 1.04 1.03 1.05 1.05 1.6 1.97 1.06 1.06 1.95 1.0
ITEM 3 32 33 34 35 36 37 38 39 49
Resist. 1.04 1.06 1.03 1.01 {1.@5 .98 1.03 1.64 1.06 1.01
45




APPEMDIX B
oP-QC-035
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DEFINITION OF SYMBOLS

The definitions herein pertain to those symbols utilized on Eagle-
Picher form OP-QC-035 "Bruceton Test Calculations and Results.®

R=

Ca=
d =
n =
I=
F =
NF =

z! =
S(I.+Z,8) =

I 42,8 =

I.-2%,8 =

Ir-

In-

Reliability of parts. Normally expressed as a
decimal quantity between 0 and 1.

Confidence level (in %) specified in analysis.
Test level stimulus difference between test levels.
Sample Size.

The lowest level of test stimulus used in the test.
The number of parts responding at each test level.

The number of parts not responding at each test
level.

COmputational factor.
Computational factor.
Computational factor.
mean test stiniulus derived from the analysis.

Estimate of the standard deviation of the data
about I,.

Estimate of the error in the determination of I,.
Estimate of the error in the determination of S.
Normal deviate corresponding to R.

Estimate of the error in the determination of
(I,17Z:8) . )

Estimate of ALL FIRE test stimulus assuming no
sample error.

Estimate of NO FIRE test stimulus assuming no
sampling error.

The ALL FIRE test stimulus for specified confidence
and reliability levels.

The NO FIRE test stimulus for specified confidence
and reliability levels.
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Definition of Symbols

- Page 2

THE BRUCETON TEST METHOD - References

1.

2.

The NAVORD 3369 - NOTS 948, Reprinted as "Statistical
Manual, " Dover, 1960, par. 4.5.

NAVORD 2101., "Statistical Methods Appropriate for
Bvaluation of Fuze Explosive Train Safety and
Reliability," 13 October 1053.

AMP Report No. 101.1R, SRGP No. 40, "Statistical Analysis
for a New Procedure in Sensitivity Experiments,® July,
1944.
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BRUCETON TEST CALCULATIONS & RESULTS

DESCRIPTION PULSE LENGTH
'UMBER CALCULATED BY CHECKED BY
F | nr |l 2 R = C =
i 1 (a) | () } in d = I~
% n= B =
l: S A= I=
I f *oM =
3 § f—
2 Spe=__________
- Sem__
2 Z, -
S—
I, = I, + (d) [(A/n) % 0.500] ° S(IutZS) =
M = (nB-A%/(n?) LittS =
S = 1.62d(M + 0.0290) LTS -
Sp = (65 + d) (7Tn'?) €=
Sg = (S)(1.1d + 0.3S)/Dn1’?) Ir =
S(I, + Z,S) = (Sp? + 22822 Lur =

I, = (I, + Z,8) + (t)(S(I, + 2,8))
Iy = (I, - Z,8) - () (S(I, - 28))

* Uge + if NF used; - if F used. N in formulas is either NF or F.
Formulas taken from NAVORD 3369 and NAVORD 2101.
** I1f M < 0.3 use larger value of n.
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