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: ABSTRACT

THIS REPORT DESCRIBES THE QUALIFICATION TEST OF THE APOLLO GUIDANCE
AND NAVIGATION FILTER BOX ASSEMBLY, P/N V36-442330, S/N 063624AH3858,
CONDUCTED TO. DEMONSTRATE THE. ELECTRO-MECHANICAL AND ENVIRONMENTAL
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HIGH/LOW TEMPERATURE-LIFE, AND VACUUM/TEMPERATURE. :
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FOREWORD

This documient. was prepared by the Electrical
Systems Unit, Electronic Systems Branch of Labora-
tories and Test, for the Apollo Equipment Group in
accordance with ATR 492117B, It is submitted as a
final report of the qualification testing to remove a
flight constraint on CSM 101, ’

All testing of the guidance and navigation filter
box assembly, P/N-V36-442330, S/N 06362 AAH3858,
was accomplished within the Downey Fa'cilitir' from
10 July through 15 August under the cognizance of
NASA and North American Rockwell Quality Control.
The testing was a coordinated effort within Labora-
tories and Test under the direction of D.K. Bailey,
Manager.
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SUMMARY

Qualification testing of the Apollo guidance and navigation filter box
assembly, P/N V36-442330, S/N 06362 AAH3858 was accomplished to the
requirements of ATR 492117B per Laboratories and Test Qualification Test
Plan QTP IL 6227-801A. The electrical functional tests, insulation resist-
ance, continuity, and capacitance tests were performed before and after each
environmental exposure and at selected times during the exposure. Dielectric
strength tests were performed before and after each test phase and at selected
intervals during the oxygen-humidity exposure.

The test results met the requirements of ATR 492117B.
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INTRODUCTION

The Apollo guidance and navigation (G&N) filter box assembly is used
as an integral component of the guidance and navigation system and-is used
to attenuate noise on selected signal lines during launch and mission
operations. '

Electrically, the G&N filter consists of 49 feed-through circuits.

Twelve of these circuits contain miniature Pi (w) type filter networks; the
remainder (37) are jumper wires from one connector to the other,

SD 68-687.
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TEST OBJECTIVE

The objective of this qualification test was to provide data to Apollo
Engineering on the functional capability of the G&N filter box when exposed
to the environmental conditions defined by ATR 492117B.

TEST SPECIMEN

The G&N filter box, P/N V36-442330, S/N 06362 AAH3858, manu-
factured by North American Rockwell Corporation was the subject of the
qualification test. No other components of the G&N system were required
for this test.

TEST SETUP

Block diagrams of the functional test setups appear at the end of
detailed test procedure IL 6227-801A, Appendix B, Figures 1 through 4 and
6 illustrate the test specimen mounted for vibration, corrosive-contaminants/
oxygen humidity (CCOH), high/low temperature, and vacuum tests. Photo-
graphs of the test setup for acceleration and shock are not shown because
their setups were similar to that of vibration.

Test equipment lists and pertinent test system diagrams are found in
the respective functional test data or environmental test data (Appendixes C
through I).

TEST OPERATIONS AND RESULTS

TEST PROCEDURES

The requirements of ATR 492117B were implemented through use of a
detailed test procedure (QTP). The procedure IL 6227-801A defines test
operational details and sequences, and is included as Appendix B. The test
sequences and location of related documentation are summarized in Table 1,

- B =
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Figure 3. Oxygen-Humidity Chamber
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Figure 4. High/Low Temperature - Life Chamber
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Table 1. Test Sequence
' Procedure -IL-6227-801A Laboratory Notes
Appendix B
Test Date Paragraph No. | Report Pages | Book No. Pages Report Page
Examination of product 7/10/68 5.1/6.1.1 B=6 N1997 4 C-3
*Functional test (initial) 7/10/68 5.2.3/6.1.2 B-6, 7 N1997 9 through 12 |C-4-17
N6097 |1 through 24 |C-40-62
Vibration 7/10-11/68 | 5.4/6.2 B-8,9 N5778 16 through 23 | D-1-8
Spectrum plots D-9-38
Functional tests N1997 12 through 15 [ C-7-10
CCOH 7/11-17/68 | 5.5/6.3 B-8,-11 | N4694 29 through 36 | E-1-8
Temperature plots E-9-15
Functional tests N1997 16 through 22 [ C-11-17
High/low temperature-life| 7/17/68 5.6/6.4 B-12 N1997 40 and 41 F-18,19
Temperature plots through F=-1-17
Functional tests 8/3/68 N1997 23 through 33 | C-18-28
Vacuum 8/3-1/68 5.7/6.5 B-13 N2907 1 through 10 | G-1-10
Functional tests N1997 33 through 39,| C-28-36
42, 43
-Acceleration 8/8/68 5.8/6.6 B-13 N5778 28 through 30 | H-1-3
Functional tests N1997 4 C-317
Shock 8/8-9/68 5.9/6.1 B-14 N5778 31 through 33 | I-1-3
Impulse data I-4-11
Functional N1997 44 through 46 |C-37, 39
End of test 8/12/68 6.8 B=24 N1997 45 and 46 C-38, 39

*All insulation resistance, continuity and capacitance test data were recorded in tabular form to facilitate
comparison and evaluation (Reference Laboratory Notebook N6097, Pages 1-24).

EXAMINATION OF PRODUCT

The test specimen was visually inspected for quality craftsmanship.
The assembly housing and connectors were found to be free of cracks,

scratches,

FUNCTIONAL TEST

and surface contamination.

The functional test consisted of four steps.

-8
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Step 1: Insulation Resistance

Insulation resistance (IR) was measured using a megohm bridge.
Initially (prior to any environmental exposure), the applied potential was
200 %10 vdc, with a limit of 90 megohms minimum. Following vibration,
high/low temperature-life, vacuum, acceleration, and shock tests, the
applied voltage was 100 £10 vdc, with a limit of 90 megohms minimum.
After the salt fog and oxygen-humidity tests, the applied voltage was
100 %10 vdc, with a limit of 10 megohms minimum.

Insulation resistance was measured between ground and each individual
feed-through circuit. No out-of-tolerance (IR) conditions were observed

throughout the qualification testing.

Step 2: Continuity

Continuity was measured using a multimeter VOM. Each feed-through
circuit was measured on the RX1 range, with a resistance limit of 0.5 ohms
maximum allowed (exclusive of harness resistance). Each circuit was
measured from end-to-end. All continuity measurements were within the
specified limit,

Step 3: Capacitance

The capacitance was measured using an impedance bridge. The shunt
capacitance of each filter was measured between case ground and each
terminal. The Pi (7) network being symmetrical, both values should be
nearly identical. Initially, the specified minimum capacitance was 5500 pico-
farads. During the high/low temperature-life test, multiple test difficulties
were encountered. Capacitance data obtained after eleven hours of exposure
at 40 F indicated 14 of 24 readings were below specification limits. At this
time, it was suspected by Engineering, that moisture accumulation in the
test equipment connectors, as a result of exposure to the CCOH test, was
affecting capacitance values. The connectors were thoroughly cleansed and
dried, and sealing plugs were installed (Reference DR A96675, Appendix J,
page J-1).

The high/low temperature-life test was restarted; and after approxi-
mately 24 hours of exposure to 40 F, the functional test data indicated that
6 of 24 readings were below the specification limit., An urgent temperature
evaluation by North American Rockwell Corporation and the manufacturer,
Allen Bradley, revealed this condition was normal. At high and low temp-
eratures relative to ambient, the capacitance profile was ''bell shaped. "
The enclosed test data obtained at ambient, +125 F, and +135 F tempera-
tures indicate all capacitance readings were in excess of 5500 picofarads.

-9 -
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The specification limit was lowered to 3500 picofarads minimum at all
temperatures outside the range of 70 to 78 F (Reference DR A110406,
Appendix J, page J-2, and ATR 492117A, Appendix A).

No other capacitance test anomalies were observed for the remainder
of qualification testing.

Step 4: Dielectric Strength

Dielectric strength was measured using an ac/dc Hypot instrument.
The initial test was performed at a potential of 355 £10 ac for a period of
5 (+0.0, -0.5) seconds between all pins of Pl and P2 tied together and
ground. The inadvertent application of 355 vac rms (instead of 375 vdc)
exceeded the ATR requirements by approximately 25 percent. The failure
criterion was a current in excess of 2 milliamperes. All dielectric tests
performed after and during the environmental exposure were conducted at
a potential of 280 +£5 vdc. No discrepancies were observed on any dielectric
strength test throughout the qualification testing.

ENVIRONMENTAL TESTS

Vibration

Vibration testing of the G&N filter box assembly was conducted per
Paragraph 5.4 of the QTP (Appendix B). The test specimen was mounted
typically as shown in Figures 1 and 2 (Y axis)., No response accelerometers
were mounted on the specimen because of the rigidity of the fixture (see
I, SD/AD/68-055, letter of waiver Appendix J, page J-4).

The sequence of tests was as follows:
1. Resonance search in each axis.

2. Equalization and 2, 5-minute high-level random vibration in each
axis.,

3. Equalization and 12,5-minute low-level random vibration in each
axis,

Functional tests were performed per Paragraph 5.4 of the QTP
(Appendix B) before and after resonance search and following the final
random vibration in each axis. However, the post-vibration functional was
performed after the test specimen was mounted in the salt spray chamber.

- 10 -
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During each of the vibration runs, each circuit in the specimen was
continuously energized with 100 milliamperes of dc current and was moni-
tored for discontinuities greater than 70 microseconds. No discontinuities
were observed,

Corrosive Contaminants, Oxygen-Humidity (CCOH)

The CCOH test was performed per Paragraph 5.5 of the QTP
(Appendix B). The photograph (Figure 3) shows the specimen mounted in
the oxygen-humidity chamber.

The specimen was subjected to a one-hour salt spray, preceded by
a functional test and followed by a functional test and a visual examination.
The filter box was then subjected to a 120-hour oxygen-humidity test, and
functional testing was performed at the time interval indicated per
Paragraph 5.5 of the QTP.

At the end of 96 hours (4 cycles of 24-hour temperature cycling), the
specimen was inadvertently subjected to an additional cycle instead of being
stabilized at 60 *10 F for the remaining 24-hour period. Apollo Engineering
and Reliability reviewed the over-test and granted a disposition to continue
with the test. No anomalies were observed (Reference DR A110403,
Appendix J, page J-3, and ATR 492117A, Appendix A).

High/Low Temperature-Life

As shown in Figure 4, the specimen was mounted in the temperature
chamber and subjected to a 15-day temperature test per Paragraph 5. 6 of
the QTP (Appendix B). The temperature exposure was as follows:

1, 40 F for 96 hours

2., 125 F for 240 hours

3. 200 F for 30 minutes
4, Ambient for 2 hours
5. =20 F for 24 hours

All temperature transitions were accomplished at a rate that did not exceed
5 F per minute,

Functional testing was conducted periodically at specified intervals
throughout the thermal exposure. No anomalies, except as noted in the
functional tests, were observed (Ref DR's A96675 and A110406, Appendix J,
pages J-1,2).

= 1l - SD 68-687
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Vacuum

The vacuum test was conducted per Paragraph 5.7 of the QTP
(Appendix B). Functional tests were performed periodically at specified
intervals. The specimen temperature was reduced to 40 F, and then the
chamber pressure was reduced to 1 x 10-4 millimeters of mercury (mm Hg).
The temperature was maintained at 40+5 F for 50 hours and then increased
to 135x10 F at a rate that did not exceed 5 F per minute. The temperature
was maintained at 13510 F for 50 hours, then reduced to ambient at the
5 F per minute maximum rate.

Figure 5 shows the vacuum test system and the functional test setup.
Figure 6 is a photograph of the specimen mounted in the vacuum chamber.
The specimen was turned on edge to show the location of the thermocouples.
During the test, the side with the thermocouples was placed downward on the
aluminum panel, separated from the panel only by the case screwheads.

At all times when functional testing was not in progress, each of the
twelve filter circuits was continuously energized with an 800 Hz 110£10 milli-
ampere a-c current. Prior to and following each functional test, the applied
voltage and current through each filter were recorded in the laboratory
notes. No discrepancies were observed.

Acceleration

The specimen was mounted on a centrifuge and subjected to six
5-minute exposures of 20 *1 g continuously (each direction of the three
mutually perpendicular axes). Each circuit was continuously monitored
with a d-c current of 100 milliamperes for a discontinuity in excess of
70 microseconds. No discontinuities were observed.

Functional tests were performed while the specimen was mounted on
the fixture prior to and following acceleration exposure; the dielectric
strength was performed after acceleration exposure. No discrepancies
were observed.

Shock

The specimen was mounted on the shock impulse machine and subjected .
to a mechanical shock test in each direction of the three mutually perpendic-
ular axes. During each shock, all circuits were continuously energized
with a d-c current of 100 milliamperes and monitored for a discontinuity in
excess of 70 microseconds. No discontinuity was observed.

- L2 =
SD 68-687



SPACE DIVISION or NORTH AMERICAN ROCKWELL CORPORATION

dnjag 3s8] wnnoep

G 2an3r g

v

.«uw;co-woow

- 13 »

SD 68-687



SPACE DIVISION or NORTH AMERICAN ROCKWELL CORPORATION

Iaquieyd WNNdeA UT PIjUno uswrdoadg

9 @2an3r g

g6%-99-800L

- 14 <

SD 68-687



SPACE DIVISION or NORTH AMERICAN ROCKWELL CORPORATION

Functional tests were performed while the specimen was mounted on
the fixture prior to and following the shock exposures; the dielectric
strength test was performed after shock exposure. No discrepancies were
observed.

POST TEST

PHYSICAL INSPECTION

The exterior andinterior of the G&N filter box assembly (Figure 7) were
" inspected for damage resulting from exposure to the environmental tests.
Figure 8 partially illustrates that there was no damage; i.e., dents,
scratches, broken wires, or contamination inside or outside the box.

DISPOSITION OF TEST SPECIMEN

Parts Replacement Request No. S09143, NR Form 17A, was initiated
by the RTE and approved by NR Inspection. The laboratory notebook was
closed out, and the test specimen and control documents were shipped to
Bonded Storage (D/052-343) via Material Requisition/Transfer Order
No. S000502, NR Form M918-K.

CONCLUSION

The G&N filter box assembly V36-442330, S/N 06362 AAH3858,
specimen performed satisfactorily when tested in accordance with ATR
492117B and QTP IL 6227-801A.

Although test difficulties did occur on three separate occasions, each
of these cases was satisfactorily resolved (Reference DR's A96675, A110406,
and A110403, Appendix J, pages J-1 through J-3).

- 15 =
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f;.o- Introduction

Nt

The following reqnirements constitute the Qualification Test
Program for the Guidance and Navigation Filter Box Asaembly,
P/N V36-442330. The assemtly, located in the Command Module, :
Right Hand Lower Zquipment Bay (X = 30", Y, = 20", and Z, = 46" )
is used to filter swntching transients in the Gu‘dance and

- Navigation System. ’ . .

" 2.0 General Reggiremewts N ‘
2.1 Al test fixtures shall have the approval of Apollo CSF Dynamics,
. Dept. 099-220.

2.2 During all testing, the Safety Requirements specified in
: MA0203-0622, paragraph 3.2, shall be adhered to,

2.5 Parenthetical. paragraphs refer to Spec1rication FCQ99—OO<0 "C“
unless otherwise Spec1fied. e .

2.4 One (1) Specimen shall bn subiected to the tests descrlbed :
_herein in the ordar listed. .

-2.5 Furctional Test

The functional test shall .bte in accordance with specification

MA0203-0522, parzgraph 4.1, except for insulaticn resistance

and ‘capacitance raguirements which vary as indicated for the
. following envirorments. - o ST

(») Insulation Resistance
1. Initial - The applied'voltage shAll'be 20 ¢ 10 vde.

;t( ) : 2. Vibration, u1gh/ Low Terperacnre - Life, Vacuur,
Acceler5;1cn, ani Shock - per Specificaticon \A0203-0622..

3. Hﬁmidity, Oxygen, Corrosion Contaminants,

(a) Sait Fog - The Functional test tefore and after
shall te per Specification MAD203-0622 with the
exception. that after the =alt fog test the in-
suiation resistance reading shall be 10 megohms

©-ominimum,

(v) Hurid1§y, Nxygen - The Functional test per specifica-
tion MAD203-0522 with the exception that the insulation
resi stance readlng shall be 10 magohms minimum.

;éj (B) Capacitance

The capacitance reading shall be greater than ,,S”C pico’arads
at room ambient temperature (70 - 72°F)-and shall be greater
.than 3,50C picofarads at all other test temperature conditiors.

D L % el e vt S e e e e o e e ————— -
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Dielectric Stregggh Test.

et o a peried of 5.0 + C,0, 0.5 seconds, between all pins of Pl a.nd
Wm0 P2, tied together, and chassis. ground. Rate of voltage - - -
_application shall not exceed 100 volts per second. Leakage ... ‘
: current shall be less than 2 milliamperes. .Test shall be ST .
conducted in accordance wlt,h MIL-S'I'D—ZOZ Fothod 301. o

o 3.0 - Test Requiremcnts

s Visual Ecamination

| G Inspection Sta.mps or other evidence to verify that it has passed
: :% " ". -  assembly and acceptance inSpection and has been approved by '
o mgineering R
" '3.2 Vibration . o |
' " Perform a anctional and Dielectrlc Strength Test per paragraph
‘2 5 and 2.6 after test spbcimen is mounted to the nbrator head

3.2.1 _Resonance Search (1.; 8,2. l) .‘::,'

r ST I o Subject the test Spec:unen to a smusoidal resonance search for

v : e 10 +1,.-0 minutes in each of the orthogonal axes (see Figure I)
O T R £ o1 accordance with the requirements of Specification MC999-0050
S [P S except that the.applied frequency shall be 10 - 2000 cps .n'ith an .
P B K -input of 2 g's peak (+0 -lg) .

L o ,_: - 3.2.2 'Handom Vibration (4. 8.2. 22

!

]' levels for 2.50 +0.25, -0.00 minutes per axis in each of the.
R ) three orthogonal axes (see.Figure I) as follows: 3 db/octave
t- A . e © linear increase to 0.067 gz/cps from 20 to 80 cps constant -at™
f e . ’ ’ 0.067 gz/cps from €0 to 2000 cps., -~ - , _ :

E Level B --Apply for 12 5 +1, -0 minutes per axis in each of the R
three orthogonal axes (see Figure 1) as follows: 3 db/octave .- .

" linear increase to 0.003 g</cps from 20 to 80 cps, constant at.
ooo3g2/cpsrrom80t02000cps.,;.. R )

e L ﬁ 7 3.2.3 Prior to and after the final random vibratlon exposure penod i.n
i E . each level, perform the functional test as specified in.

. after the test specimen is mounted in the saﬁc spray-chamber per -
’ pamgraph 3.3.1.1. . . .

e - B 32.2.% During vibratlcn all electrical cireuits shall be monitored for .~
o : ) . - _discontinuity in excess of 7C 7 micrcseconds, The electrical - .
.circuit shall be enernzed by applymg to each of the posnive (+)y

-

. L'SD.68-687..

: --'Using a megohm bridge, a.pply a test potential of 375 s 10 vdc for c

Prior to test -the test specimen shall be visually 1nspected for :- -

- Level A - Subject the test specimen to the follow:mg wbratlon S

paragraph 2.5. However, the final “unctional test may be pérforn:ed .
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R Y

test points 28.5 plns or mlnus 1 5 vdc and connecting a auitable

-". ] . load resistor to the mimus (-) test points.
# - 0.15 maximum amperes shall flow through each circuit (see TAble I

' for connecting points) 4 _ A

/ 'l'able I (}’onitoring Circuit)

To ( )
,IJ_???! ,
o
J2-F
J1-GG .
oy

J2-T.

3 2.5 When dlSCbntinulty occurs, an oscilloscope shsll be connected
"~ in the circuit and the duration of the dlscontlnuity shall be = -
noted and recorded : -

3 3 Humldity. Omygen Corros1on Contamlnants

paragraph 2.5..

B L T T S I

3;- Cabinet conditions 'shall be ambient

3.3.1 The test Speclmen shall be placed in the salt spray test.cabinet
in a position to simulete spzcecraft installation, see Figure-I.
A1l electrical terminations shzll be brought out separately; and
. all contacts (pin insert) of the test setup connectors shall .
R ~.° . . contain termination lead or a connector seallng plug.

- 3. 3 1.1 Prior to salt Spray, perform a fnnctional test. as speoified in
3.3.1.2 Perform a salt spray test per Procequre 1, Nethod 509 of
MIL—STD—SlO with the follo«ing exceptions: )
1. Salt solution shall be l% by welght.;

2. Test duration shal. be one hour

Ty
;
BT BNRE .
RER SRS T
CAST- .
=t l :

SD 686875 -

Cmoae17B

A dc current of 0.l min;, g

S T VORI




is still in the cabinet perform a ﬁmctional test as specified

N ,fin paragraph 2 5. o

331.h Vieual examination shall be performed on the external surfaces_ ,' .

of the tést specimen after the unit is removed from the salt
* spray cabinet. A1l deterioration or corrosion shall bs .
recorded. - No attempt shall be made to clean the test specimen.
In addition, care shall be taken to prevent salt residue from L

A ‘being removed from the test speci_men during handling._.

"j,'332,

The test specimren shall be transt erred to an oxygen humidity

chamber within one hour after salt spray test.. The.test specimen: R

o shall be - installed in the same manner as noted in paragraph 3 3.

73321

. 3..3.2..2

Prior to evacuation, perform a ﬁmctional test as spec:.fied in .

paragraph 2.5, _
The cha.mber shall be evacuated to a pressure of 20 mm Hg at

~ambient- temperature conditions and back filled with commercial e

oxygen 95 15 percent until the chamber pressure increases to .

5.0 #0.2 psia. Chamber temperature . shall be increased to 125 4-5 F.v

- Then proceed with the following steps:

_3553

1.. Maintain these conditions for 12 hours _ .
Perform a mnctlonal test as speclfied in paragraph 2 5.

Maintainthe_ -oxygen environment at 5.0 10.2 psia ‘and introduce
sufficient moisture to obtain a relative humidity 95 +5 percent .
with distilled water having a Ph factor of 6.5 to.7.5. Chamber
temperature shall be reduced to and maintained at 74 10 F. =~ -

"After the conditions oi‘ 3.3.2.3 have been verified, the chamber o
temperature nressure, _and humdity shall be varied as ollows~ )

1. Increase ..he temperature to 125 +5F -lSF in‘2 hours +15
minutes. During this period, the pressure shall be 5. .0 +O 5
psia; the relative humid:.ty shall be 95 +5; ~-15%, and uhe
02 shall be 95 +5, =153, . ] " .

2. 'Mainta:m tre temperature of 125 +5F ~15F for 6 hours +15 :

- minutes. During this period, the pressure shall be 5 40 2
psia, the relative humdlty shall be 95 +5% and the 02
: ‘ehall be 95 +5%. R ,

3.4 Decrease the temperature to-60 +lOF in 10 hours +15 minutee.

- During this period, the pressure shall be 5.0 10.5 psia, the
‘relative mmidity shall be 95 +5, -15% and the 02 shall be
95 45,055, NS

/SD 68687

S 3. 3 l 3 Upon cempletion of" the salt spray- test while the test specimen T

Lierean i et




3.3.2.5

" 3.3.2.3 (contimed)

" 4. Maintain the temperature of 60 +10 F for 6 hours +15 rﬁnute_s..,'

During this period, the pressure shall be 5.0 10, 2 psia,

the reiative humidity shall be 95 +5¢ and’the Oy shall be.~ Lo

95 +5%

5. Stepe 1 through L constitute one 21+-hour cycle and- shall be. .
' repeated continuously for a total of four cyclea. I

6. After the fourth cycle the cha.mber shall remain constant at_'.v
' 60 +10 F until the total test time of 120 hours’ minimmm are’

accumulated. During this period, the pressure shall be 5.0 '

- #0.2 psia, the relative humidity shall be 95 +5$ and the
- o2 shall be 95 +5%. : . :

'V 7 ’Perfom a ﬁmctional test as speclfied 1n paragraph 2.5 at
. ‘the following intervals: 6, _30_ 46, 5k, 70 78, 9%,
102, and-118 +l hours. : ) ’

3.3.2.4 Arter the o:qygen humidity chamber has retumed to room ambient -

condition (temperature and pressure) and while the ‘test specimen

.is still in the chamber perform s functional test as specified in . .

paragraph 2.5. (The chamber door may be open Adur_ing this
mnctional test ) o : ‘

, ,Visual emmination ehall be performed on the e.xtemal surfaces of »

‘the test specimen after the unit is removed from the chamber.
A1l deterioration or corrosion shall be recorded .

3. L High/Low 'I'emperature - Life

3hl

3.4.2

343

‘The test specimen shall be mounted in a High/Low temperature cha.mber, -

and no attempt shall be made to clean the test specimen. The

position of the test specimen and test setup installation shall be o
.Vas noted in paragraph 3.3.1.

Prior to lowering the temperature; perform a functional test as -
specified in paragraph 2.5 and a dielectric strength test as
specified in paragraph 2.6 except the applied voltage shall be -

| 260 5 vde. _ | _
'Perfom High/Low Temperature Test as followe- (lh daye)

1. Chamber temperature shall be decreased at a rate not greater
than 5 F/minute from room ambient to 40 +5 F.  The chamber shall
be reduced to and maintained at AO 15 F for 96 + Lk-hours,

REXYAN
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;_(continued)

13<Perform a functional test approximately every 2h hours, and during
© ' 'the last functional test perform a dielectric strength test . - .
. as speeified in paragraph 3 he2, ;; TR A Lo

L 2,"Chamber temperature shall- be lnc*eased at a rate ‘no greater
than 5 F/minute from 40 to 125 +5 F. The chamber shall be
maintained at 125 +5 F for 240 *l hours. During this period,
.. perform a functional test approx.mately every 24 hours; and .
~during the last functional test pﬂrform a dielectric strength
test as specifled in paragraph 3 L 2.5 : ) e

'V'3.f Cramber temperature srall be 1ncreased at a rate no greater :'
“. * than 5 F/minute from 125 to 200-+5 F. ~~The chamter shall be»' -
. 'malntained at 200 +5 F for. 30(430 -S)rinutes.;‘- .

-:"A’ter stabilization fer 15 minutes’ at 200.F perferm'a ”v
functional and dielectrlc strength test as -specified in
-paragraph 3. L 2.‘ o . e

4. -Chamber temperatu shall be decreased at a rate no greater "
"~ 'than 5 F/minute from 20C°F-to room ambient. Allow test specimen :
2 hours minimum to stabilize at room axmbient temperature and .. .
.perform a.functional and dlelectr’c st -ength test as speclfled
“in paragraph 3 b 2. . .

5. Chamber tempera*ure shall be’ decreased at a rate not greater

) than 5 F/minute from rcom ambient tc -20 +S F. -The chamber . ;

shall be maintained at -20 #5F for 24 i1 hours, No functional-
testlng is to be condueted during uhlS ;erlod i ' .

6. _Chambe" temperature shall be’ increased at a rate not greater
. ‘than § F/minute from -2 F to room ambient. ‘Allow test -
"~ . specimen 2 hours minimum to-stabilize at rcom ambient. temperature
" and perform a 'unctlcnal and dielectric strength test as specified -
" in paragraph 3.4.2. (*ne chamber docr may be open durzng thls STt
;functional test. ) : : .

/, 3 5 Vacuum (L.8) -

3.5.1 The test-specimenlshail be mburted'in a vaéuum'chamber; perfermf' Lo
a functional test as specified in paragraph 2 5 while the chamber -
is at room ambient COﬂdlt;Oh. . o

'}ﬁ,' 3.5.2 Perform the vacuum test at a vacuum of at least 1 x 1674 g - Hg and” With R
B A : the test” specimen temperature at. 40 + 5°F for 50 _E hours. - Temperature’ e
shall te decreased at a rite not greater than 5 F/mirute from room ~
ambient to 40 + %S (Ther"oconnle shaal be lc*a ed approx;mate*v as f
. shown in Figure
" After the test speciren has been stabllized at the requlred vacuum-
‘and temperature perform a functional test as specified.in paragraph -
2.5.  Repeat the functional test approxmmately at the fo;Lowing times
2 and 50 hours.

.

SD 68-687




' 3.5.3

3.5.4°
R gree.ter than 5 F/minute from’ 135 F to room ambient. . e

©3.5.5

: TR 6921178
Page 9

‘The test apecimen t.anperature shall be increased at a rate -
- not greater than 5 F/minute from 40 to 135 + 10 F. The test

specimen temperature shal. be maintained at 135 +10 for o
50 +5 hours. .

After the test specimen has ‘been stabilized at the reqnired
vacuum and temperature, perform a functional test as specified -

in paragraph 2.5. Repeat the functional test- aga.in approndmately-

_at the following times. 2 and .50 -hours.

The test specimen tempera ure shall be decreased at a ra.te no

VAfter the test specimen has been stsbillzed at the required
“vacuum ‘and temperature for 1 hour, perform a t‘unctional t.est

as specifled in pa.ragraph 2,5. -

After chamber t.emperature and pressure has returned to room

"ambient condition, perforz a functional and d:Lelec’cric stremgth

- test as specified in paraéraph 3. L 2.

356

During ‘the vacuum test. at tanperatures of 40 and 135 F all
electrical circuits sha.ll be energized by applying to each of .
the positive (+) test points 26 * 0.26 V (rms), 800 cycles and

. connecting a suitable load resistor to the minus (-) test points.

(See Table II for connec‘mg pomts) -These circuits shall be
monitored throughout the test, the reading shall be recorded

approximately every 24 hours and_ at the end of the test.

TABLE ‘IT

' From +) : To (—)~ |

S
N
1
-]
[

=l 2 I X O om0 & x
I e Z IR ER O IT e BN

SD 68 687

- An AC current of 110 * 10 milliamps shall flow through each circuit .

[RUNEO U,
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‘ }:'3 6 cceleration SL 102

"3, 6 1 The assembly ehall be subjected to an acceleretion test by
: applying 20 ¥ 1 g's in each direction of three mutually ger
perpendicular axes as indicated by Figure I. -The acceleration Q'
- 'shall be applied for 5 +1, 70 minutes in each direction or
'._eacha.xie. v . , :

- 3.6.2 _Monitor for diecontinuity during'the acceleration test as specified
e V4n- ;nragraph 3 2. h. L L : e
. 3.6.3 Prior to acceleration test,after the assembly has been mounted .
I on the fixture, perform a functional test as specified in- - L
. 'paragraph 2.5; and subsequent to the completion of the ~ ., . - . _
- acceleration exposure, perform the functional and dielectric ','«n»‘ S
_strength test as specified in paragraph 3. L 2, . h ' oo

3.7 : hock , o : e _;

'3.7.1 The Assembly shall be subjected to a terminal peak sawtooth pulse S
~© .. in both directions in each of the orthogonal axes (six shocks = = = .
total). Magnitudes and directions shall be outlined in Table IIL. ~~ - i
- and Figure I. The total pulse duration shall be 10 to.15 milli- . - . !
- seconds including a decay time no greater than 10 percent of the L
total duration.»f‘ B ) :

' 3.7.2 Monitor for discontinuity durino shock test as specitied in L
'-"parasraph 3 2 L. : _

3.7.3 Prior to and subeequent to the complete shock exposure, perform RS
-~ .the functional and during the last functional test performa
dielectric strength test as specified in paragraph 3.4.2. These-
functional tests are for engineering reference only. S

4.0 Visual Examination '
The external and internal surfaces of the test specimen ehall be
visually inspected and there shall be no evidence of structural,,'»';
damage resulting from the fore301ng test. All damage shall be. .
1_lrecorded. _ v e R
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APPENDIX B

QUALIFICATION TEST PROCEDURE (QTP)
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1.0

' GEE:RAL m«:qummms

.2 Quallty Assurance Prov151ons.

el TL-6227-801
Page‘ 2

3.8 T&QA‘M2Q&.1'1i.' Laboratories & Test Quallty Assurance -

Respons1bilities o

Tbe test specimen shall be subjected to the tests. descrlbed herein
wizhout degradation of performance or structural integrity. Failure to
mest SpGleled tolerance levels shall constitute a failure and shall

" be reported in accordance with NR/SD Policies and Procedures N-403.

Urless otherwise speclfled -all environmental tests shall be performed -
at room- amblent temperature and conditions. e

Anr speclal test fixtures requlred shall be in accordance with

'Speclflcatlon HC999-0050C.

L 1 Safety.

. Formal safety precautlons shall be observed at-all times. APre;-: -
caution shall also be taken to ensure that the test item 1ncurs
no damage as a result of handling.

'L.V2.-1 A testing shall be performed per T&QA M2.4.1.

© 42,2 Equlpnent used shall have a valid calibration decal
' : effectlve for the estlmated test phase perlod. '

L.2,3 ALl teésts shall be witnéssed and certified by NR/SD and
HASA Inspectior persornnel,

4.2, Cognizant engineering personnel shall be. notified prior to
the start of tests.

4.3 Data and Reports.-.-

Ch3.1 All data recorded or noted v1sually shall be tabulated in _

i an Engineering/laboratory Notebook and verified for accuracy
by NR/SD Inspection personnel. All test setups shall be
described, with complete electrical schematics maintained
of the circuitry. Circuits and/or schematics contained here-
in need not be repeated in the unglneerlng Laboratory :
Notebook

4.3.2 A Space Division, Category Test Report shall be issued
' _.after completlon of testing .

. 8D 68 65;/




5 0 DETAIL REQUIREMENTS

)

5 1 Visua]. Ebcamination.v, ST

5 1 1. The test specimen shall be v1sua11y examlned for confor— '
. mance to production drawings and for evidence that the: un;t

has passed assembly andcacceptance inspection, "hgglld

B e for Qualification Testing and shall so state in the
T Englneering/Laboratory hotebook. .

541.2*‘Follow1ng the test efforts ‘described hereln, the speclmen
' - shall again be examined under the direction of Apollo
- Engineering and/or Rellablllty for structural or. electr“cal
) .-damage.

5 2 Functional Tests'
: 5.2.l Insulatlon Re51stance

" Using a- megohm brldge, apply a test potentlal of 200+10 VDC
and measure the resistance from each pin on Connector. J1 -
. to the cha551s, individually, - Allow the meter to stabz.lze N
.. for a minimum of. 30 secords before recordlng ‘each measure-j,A'
ment.- : o

Any’resistanee readiﬁg lesszthén 90 megohms shall be
considered a test failure, except when otherwise noted.

‘tContinulty o

5 2 2.1 stng an ohmmeter, verlfy thut contlnulty exls.s
between the follcw1ng pins: .- :

From To From
- J1=C J2-C - A-H 7 g2-H o
J1-F - J2-F . J1l-d T J2=d oL !
Jl—G J2-G J1-K - dJ2=K 0 T e
J1-L J2-L N J2-g
J1-M J2-1. A CJ2K
J1-N J2-N 31X J20
© J1-P " J2-P J1-1 “J2-N
3R 32-R G 32-F
J1-5 J2-5 J1-R J2-R
J1-1 ©J2-T N5 - L J25"
J1-U 92U AT J2-T
-V g2V -3 J2-1
JX J2X 1Y 32y
L J1-Y J2-Y 1M J2
L J2-7 - (91X 32X
J1-A" J2-A J-T- J2-Y
J-B J2B N-Z J2-Z
L 1€ J2-C J1-AA J2-KA )
SR - o : o
'$D.68-687 | :




5.3

5.2.2.1 (Cont'd.) :

‘ - From- .

-J1-D
J1-E
J1-F2
- J1-G
nF
n-1 -

T 5. 2. 2 2 Durlng the inltial and flnal contlnuity test record
‘ the mezsured resistance for each of the pins listed

above, All other continuity tests shall be com-

J2-D
J2E
J2-F
J2-G-
~J2-H
J2-1

CIr-g227-801 -

- Page 7

.From

J1-BB .

J1-cC
J1-DD
" J1-EE

© JA-FF

J1-CG
Jl—HH

Ig'_“

J2-BB i

Jd2-CC

©-J2-DpD-

J2-EE -
F2-FF
J2-GG
J2-HH

‘pared with the injtial check, but need not be
recorded, except when d1551m11ar1ty 1s observed.

5.2.3.'Capacltance Test .

Using an 1mped;nce brldge, measure the capacltance
_between each of the following connector pins and chassis,
Any reading less than 5,500 picofarads at room ambient  tem-

perature (70-727) and less than 3,500 picofarads at all:

other test temperatures shall be considered a test failure, -

The test voltage applied by the bridge shall be verified as -

being greater tkan 0.5 volts rms and 1ess ‘than 7 0 volts -

. rms at 1,000

cps..

P1n (To Chassis)

J1-K .
J1-L
J1-N
Ji-P
J1-R

- J1-S

-G

- J1-H

Dielectrlc Strength'

J1-M
NV
g
X

Pin (To Cha551s)

J2-K
J2-L
J2-N

. J2-P

J2-R

-J2-S
J2-G

J2-H
J2-H

J=-¥

J2-H
J2-X

Using a megohm bridge, apply a test po»entlal of 375+10 vDoC for

a perlod of 5.0(40.0, -0. 5) seconds, between all pins of J1 tied .
Rate of voltage application shall

. together and to chass-s grourd.

not exceed 100 volts per: second.
than 2 mllllamperes (1n accordance with MIL—STD~202 Fethod 301)

Current leakage shall. be less

3D 63-68%; -
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5.‘1{_ Vibration'

-5.2‘.'1.1

" 5.4.1.2

. TLb227e80)
. Page 8

. 5 h.l Smusoidal Resonance Sea.rch L ) S S

Prior to the start of the resonance search o
ard after the specimen has been mounted to the
‘vibration fixture, an initial Functional and _
2ielectric Strength Test shall be conducted as -
specified in Paragraphs 5.2 and 5.3, . - -

A resorance search shall be conducted in each: of
the threé orthogonal axes (Ref. Figure 3) in

" accordance with the requirements of MC999-0050C,
.- Paragraph 4. 8 2 1, except for the i‘ollow:mg :

:requency Range: lO cps to 2000 cps, 2(-l0 —1) g

... Sweep Rate: lO(+1 -0) minutes per axis

5.4.1.3

5.5.1.4 .

. 5.L.1.5

sz
ENE 3!

Jesponse accelerometers shall be used. - "The location’
and number shall be determined prior to the test by
ipollo CSM Dynam.lcs, Department 099—220

A11 response accelerometers and tne control -
sccelerometer shall be FM tape recorded and plotted

’ on Form 297h log paper and properly 1dent1f1ed

funct:.ona.l test shall be conducted as specn‘ied
.:1 Paragraph 5.2, followmg completlon of the .
resonance search. E

Random V:.:ratlon

_wo levels of random nbratlon snectrum levels shall
te applied to the specimen in each of the three
o*thogonal axes, (See F:Lgure 3)

level A - Du.ratlon is 2.5(40. 25, —0) minutes’

20 to 80 cps - 3 db/octave linear
increase to 0.067 g /cps .

'80 to 2000 cps - Constant at 0 067 gz/cps M

- Lex'rel-B - Duratlon is 12,5(+1.,0, -—O) minutes

20 to 80 cps - 3 db/oc«.ave linear

increase to 0.003 g /cps R ) ST

80 to 2000 cps - Constant at 0, 003 g2/cps

TOTE: The durations shown do not include eoualiza.tion'

time which shzll be conducted prior to the -

- start of the "X" axis and _one of the two

remaining axes.

1w
S
o0
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5'.L;2.3
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During the above. vibration tests, the circuits ERE
listed in Figure 2A shall be energized and monitored .
for discontinuities greater than 70 microseconds.

If discontinuity occurs an.oscilloscope shall be
connected in the circuit and discontinuity duration
shall be noted and recorded :

A functional test shall be" conducted as specified

-in Paragraph 5.2, following final random vibration
exposure in each level."However, the fipal fune-
- tional test may be performed after the test speci- .

men is mounted in the salt spray chamber.

5 5. Corrosive Contaminants, Oxygen—Humidity°

5 5. l Salt Spray

5. 5 Ly
50501.2

5.5.1.3

5.5.1.4

) -505-6105

| 5.5.1.6

The test specimen shall be placed into a- salt
spray cabinet in a position which simulates space-
craft 1nsta11ation. _ (See Figure 3)

Prior to the salt’spray application, and after -

“installation into the chambeér, the specimen shall

be subjected to the functional tests specified in
Paragraph 5 2, S

The salt spray apolication shall be in accordance

‘with Method 509, Procedure I, of MIL~STD-810, with .

the following exceptions:

(a) The salt solution shall be 1 percent by
weight,

(b) The teet duration shall be 1 hour. -
(c) Cabinet conditions shall be ambient,’

Subsequent to the salt spray exposure, while the

specimen is still installed in the chamber, conduct - .

the functional test as specified in Paragraph 5.2,

Visual examination shall be performed on the
external surfaces of the specimen after the unit
has been removed from the salt spray cabinet.
All deterioration or corrosion shall be recorded.

No‘attempt shall be made to clean the test specinen
and care shall be exercised to prevent salt residue

- from being removed from the specimen during. handling.

| SD68-687;
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'_5.5.2.;

'--"5.-5;.'*2.2

5.5.2,3

5.5.2.4

| 5.5.2.6

5 5 2 Oxygen - Humidity

~until the chember pressure 1ncreases to 5.040

5.5.2.5

O TL-6227-801 1
‘Page-10. " -

The - test specimen shall be transferred from the

. salt spray cabinet to an oxygen - humidity. chamber

within one hour after -completion of the Salt

Spray test. The specimen shall be- installed’ in '

‘the manner ‘described in Paragraph 5.3.1. 1.

Prlor to pressure evacuatlon, the ﬁmctional test
of Paragrap 5.2 shall be performed. o

The test ch—.mber shall be evacuated to a pressure .

of 20 mm Hg at ambient temperature conditions .~ .

and back filled with commercial oxygen(95+5 percent) ‘
o2 psia. L

Chamber: temperature shall be 125+5F.

These conditions shall be mamtalned for a period

- of 12 hours.

Followmg trhe 12-h0ur exposure s perform the .
functional iest as speclfled in Paragraph 5 2.

e alntaln the oxygen env:Lronrnent at 5 O+0.2 p51a .

and introduce sufficient moisture to obtain a-
relative huzidity of 95+5 percent, with dlstilled
water having a pH factor of 6.5 to 7.5, Chamber-
tempere.ture snall be mamtalned at 7h+lOF. :

After the co"dltlor\s of the above have been veri-

"fied, the chzmber temperature, pressure, and -
-hmnldltv shell be varied as follows. ’

.= Increase to 125(+5, -15)?
in 2 hours ilS nmimites

( a) 'Temperature

- Pressure —50+05psia""

Relative Humidity '— 95(+5, =15 percent)

- 95(+5', A-15 percent) :

- Oxygen .
(b) Temperature - ‘«hlntamed at 125(+5, -15F) !
' . for 6 hours +15 minutes o ’-' :
Pressure - 5107.2 ,psia .

_Relat:.ve Humldlty_
. qugen :

- 95+5 'percent

© - 9545 percent L

R

SD 68687/
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- Page 11 .

- (e) Temperatureﬁ - Decrease-to-éQiioF in-
C “o 10 hours~+15 minutes

E " Pressure IR :;- 5. O+O 5 psia jf H
Relative Humldlty - 95(+5, -15 percent)
-_Qxygen ‘: :1 95(+5, -15 percent)

{d) Tempereture - - Mainealned at-60jloF
: . for 6 hours +15 minutes.

E Pressure i - 5.,040.2 psia -
Relatlve Humldlty ~-95+5 percent

: Oxygen . : - ‘—.95i5vper°enf~f—~;n'jn

.Steﬁs (a) through (d) ebove, constitute one 24~hour

- cycle, and shall be repeated continuously for a
total of four cycles.-, : .

,After the fourth cycle, the chamber temperature.
. shall remain at 60+10F until the total test time
of 120 hours minimum is accumlated. Durlng this
period, the pressure shall be 5,040.2 psia, the
relative humidity 95+5 percent, and the oxygen
_.at 9515 percent. . )

The functional tests of Paragraph 5,2 shall be
corducted throughout the 120-hour exposure at the
. following intervals: 6, 22, 30, h6 Sh, 70, 78
'9&, 102 and 118+1 hours.

1

Follow1ng the oxygen - humldluy test, after the

chamber has returned to room arbient condition
'(temperature and pressure), and while the

specimen is still in the chamber, perform the
 functional test of Paragraph 5.2, (The chamber
"~ door ‘may be open during this funculonal test.)

Vlsual exam1nat1on shall be perrormed on the
external surfaces of the test specimen after the
unit has been removed from the:chamber. All
deterioration or corrosion shall be recorded.

SD68-681
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5 6 High/Iow Temperature - I.ife~ o

o 5 6 1 “The test specmen shall be mounted in: ‘a high/low el
L T PSR ‘temperature chamber, and no attemprt shall be made to clean ', .

i _the test specimen, The position of the specimen sha.]_l be*____;_ .
. T as, noted in Paragraph 5.3 1.1.. (See Figure 3) s
) l

LSRN

o 5 6 2 PI‘lOl‘ to lowerlng the tevnperature s peri‘or'n the functlonal
test of Paragraph 5.2 and the Dielectric Strength test of -
Paragraph 5.3, except. the apphed voltage shall be 280+5 vDeC,

‘ 5. 6 3 Perform the High/Low Temperature Test fer: t‘ourteen days, :
. as follows~ : . e .

Temnerature L '_ ’ Dixration/Delta C_hange- B ‘Functienal’ o

1 hnbient to z.o+5F | 5F/mimite maximum -

2, KOHSF . 96Fl hour . . - .Every 24 hours per

S . T - PR ‘Paragraph §.2% 0

3. LOHSF t0.12545F - 5F/mimite maximum e

e 2585 208 howr . . . - Every.2 hotirs per -
S R . oL - ' Paragreph 5.2%
"5, 1125+5F to 2oof5F SF/mirnte maximum R

6. 200+5F ' 30430 ginutes—- - Functional and- .

' : - -5 S - Dielectric Strength
when stabilized per’
k. o _ .Paragraph 5.6.2

7. 20045F to Aubient - 5F/minute maximum = ST
8, Ambiemt.. ' ° 2howrs - - - ' Fupctiomal and Di- -

: . . B : S electric Strength
~after 2 hours per
4 . ' Paragraph 5,6.2," -

0 o " 9. Anbient to -2045F -5F/minute maimum _ o

¢g. " 100 -2045F . 2flhour " - 'No Functional
- 111, -2045F to Ambient - 5F/mihute maximm® - X SRR S
12, ‘Amblent S 2 hours” © " Functionsl and Di- .
: o electric Strength
after 2 hours per -

B |  Paragraph 5.6.2.
¥ Durmg the last functional, perform a dielectric strength. :
‘test as deseribed in Paragraph 5 6. 2. : .
. - - .
T T S o e e e

ST 68687
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g R 5.7 V;cuu!ﬁ' .
5 7.1 The test specinmen shall be mounted in a vacuum chamber,
- perform a functional -test as specified in Paragraph 5.2
while the cha.Tber ig.at room ambient condition. (Install 7/C
- as shown in Figur 3) ‘ IR - T
5.7.2 Perform the vacuum test at a pressure of 1x10~%mm Hg
: ‘maaq.mwn w:.th a specimen case temerature as follows:
Te! g:ggratur * . . Duration/Delta Chenge’ _ Functional .
" 1. Ambient to L(H—sF 5F/minute meximm e
2 MOESF B 5013 hours - After stabilizing, ..
o o . “perform functional.
at 2, 24, and 40
‘ _ . - hours -
3. LO5F to 135#10F  5F/minute maximum : S
L. 135H0F ~ 50%ghours ‘ . After stabilizing, _
N ; o : - perform functional at .
. 2 and 0
Co5, 135+]DF'to Amblent, -51';‘/minute maximum ' . A
6. . hmbient _ "1 hour " Stabilize and per-
: . T . form a functional
“test, :
5.7.3- All filter circuits shall be continuously energlzed with
".an AC current of 110+10 milliamperes at 26+0,26 VRMS, 800 -
cycles connected through a suitabie load resistor. Current -
through -each circuit .shall be measured before and after
_ each of the above functlonal tests. (See Figure 5) '
g 5.8 -Acceleration
'5.8.1 The asse'ubly shall be subJected to an acceleration test
by applying 2041 g's for 5+, o minuies in each direction of
" three mutually perpendicular axes, as indicated by Figure 3.
A 5.8.2 Monitor for. dlscont:multy durlng the acceleration test per
.Paragraph 5 L.2.2.
L 5.8.3 Prlor to acceleration ﬁest, after the assembly has been
e : mounted on the fixture, perform a functional test per
Paragraph 5.2, and subsequent to ihe completion of the
_acceleration exposure, perform the functional and dielectric
strength tests. per Paragraph- 5.6.2, ° -
:  - o R B-13 B A

sp e
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6.1.2.4

6.1.2.5.
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6. l 2 3.4 Connect positive lead of megohmmeter

to TP3 ard repeat Paragraph 6.1.2.3.3.

6.1.2. 3 5 Connect o031t1ve lead of megohmmeter
) to TP5 ard move Switch S31 from Position 1
- through 3, allowing 30 seconds minimum
stab111z¢ ion- for each step, .

16 1. 2 3.6 Dlsconnect megohmmeter.

Continuity (5.2.2)

6.1,2,4.1 Connect an ohmmeter across TPl and TP2.-'

6,1.2,4.2 Conduct tte contlruity test by moving

Switch S30 from Positions 1 through
23, allowing sufficient time between

switch movement for meter stabllizatlon.l-'

'6.1.2, L 3 Connect vre ohmmeter across TP3 and TPh .

and repez: Paragraph 6,1.2, h.

6.1.2, L.b Connect the ohmmeter across TP5 and

TP6 and move Switch 531 from P051t10n'1
through 3.

6,1.2.4.5 Disconnect onmmeter.

Capacitance Test: (5.2.3)

6.1.2,5,1 Connect the negative lead of an impedance

bridge to the chassis ground and the -
positive lead to TPl.

6.1.2.5,2 Measure capacitence by olacing Switch S30 .
: to the following positions: &, 6,.7,
8, 9, 22, and 23. - o

.6.1.2.5.3 Connect the positive lead of the ime

pedance bridge to TP2 and placing S30 S
to the following pos1tions' L, 6,
7, 8, 9, 22, 23.

6.1.2.5.L Connect the positive lead of the im-
.- pedance btridge to TP3 and measure
capacitance by placing Switch 530 to
the following p051uions 3, 6, 13, -
14, and 15. | -

SD 68 687
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6 1.2, 5 5 Connect the p031tive lead to TPA and
.measure capacitance by placing Sw1tch
S30 to the follow1ng positlons.- 3,

LB M, e s
6 1.2.5. 6 Disconnect the impedance brldge.‘

6 1 3 Dlelectrlc Strength (5 3) ( B :: ’ hrs. co 1963)5;:.tﬁ: K
6:1. 3 1 Connect the specimen to the test equi ment usingﬁ;v : "
Figure 4,2. . (Dielectric Strength Test harness a“%’ :
: ‘(PsandpétonandJé) :
16.i;3,2 _kttach p051t1ve lead of megohm brldge to- TP7 and {7A.A. .
- . the negatlve lead to cha551s ground . N
"_76._1’.3.3 Adjust for a test potential of 375+1o VDC and
o v "'_ . .record meter readlng. e .
6 2 V1brat10n.-(5 2) 'ﬂ‘ytu' B ";*;': l;~:eij‘fi_$1:?f ”
'6.2.1 Resonance Search o ‘axis.("tJvz 7‘hrs;;f '-: | 1§68):'""
) '> i‘Corduct per Paragraph 5. A 1. i ‘ .:’ » | o o
. 6,2.27“Resonance,Search- axis ( - ﬁ}sr - ‘;19§8);f7_'f.f1f€_it”?_f” -
eCondnctvper faragraphlsik.l. e L PR
16;2.3_1Resonance Searcn - :axis (- '7?-A-nfs;[”."°'i i96é);4la' ST
) | Conduct per Paragraph S.h. 1.”} _‘ t . Y i
6.2.h .Pbst-Test Functlonal ( : hvs, - 1968)
o hRepeat Paragraph 6.1. 2 except IR voltage is 100+10 VDC r'gf.f:: 7‘5..4;:‘;"
16;2;5. Remove test harness (Figure h 2 ) L
‘.6;2.6 Connect the test speclmen to the chatter detecclon equapnent
) ' (Reference Flgure L.3) ut11121ng the test harness Pl and P2.J o .
6;2,?' Random Vlbratlon, Levels A & B, axis - 'hrs} A..19685;j};~:fj;;5;¥5r'T

6 2 7.1 Turn on power supply and set at 28 541, 5 VDC

o 6.2.7. 2 -Tarn on Sl through SZO (Flgures 2(A) and 2(B) ref )

“NOTE: Load currents are set at 100 ma and can -
" . be._ verified by rotating S21 from P051tion 1
-_~through 6 and opening the proper sw1tch
-as descrlbed below*' :
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. _ 6272 (Cont'd) o
Switch . .. Position . . . Opén'Sw'itch.l Read Current..
B B P *,szl‘; o 1 s15 . - 100ma.
S 2 s16 - :
- 821 i s18
- 822 5 519 .
os21c 6 520 0 100 ma-
Upon_completion' of load current. ver:.fleation,"verifyl'-
. 815 through 520 are in the ON pos:.tion and S2l is -
OFF. (see Figure 2)e }
6"2 7 3 Hook up DCN chatter checkers. (See Figure 2)-
Verify chatter checkers are operational and set at .
' 7047 microseconds. Operat:.on of the chatter checkers -
can be verified by openmg Switches S1% through S20
6.2, 7.L Verlfy 515 through 320 ON -~ Reset chatter checkers.
6.2.7. 5 Start Random Vibration. . g . L
" 6.,2,8 Random Vlbratlon, LevelsA&B, caxis (- hrs. . . 1968).
Repeat Paragraphs 6.2.7.1 through 6,2.7.5. o ,
" 6,2.9. Random Vibration, LevelsA & B,axis N hrs. 1968), -
 6,2.9.1 Repeat Paragraphs 6.2.7.1 through 6.2.75. A '
6.2.9.2 Remove chatter checker hookup and test harness,
6,2.10 Post-Test Functional (. hrs. 1968).
Repeat Paragraph 6.1.2 (except IR voltage is 100+10 vDC a.nd
_resistance shall be 90 megohms mmmum). ‘
6 3. CCOH (5 5):
6.3.1 Pre-Test Functional (__~ __ hrs, _ ____1968).
. TRepeat Paragraph 6.1.2 (except IR voltage is 100+10
" YDC and resistance shall be 90 megohms minimum) after
installation of specimen in the salt spray cabinet. -
©'6.3.2 Salt Spray (5.5.1) (_____hrs. 1968).
‘6.:3‘.3 Post-Test Functional (__ hrs. ) 1968),
Depeat Paragraph 6.1. 2 ( except IR voltage is 100410
YDC and resistance shall be 10 megohms minimum) with
specimen still in the salt spray cabinet. - .
) . T - A
S * BI17 L
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Ceas
o Repea’c Paragraph 6. l 2 (except IR voltage is 100’-10 VDC and

resistance shall be 10 megohms minimum). after installation of’ ) r
specimen in the o:qgen—humldlty chamber (mthln 1 hour after a

“neren
Page 18

‘Vlsual Ebcamnation ( hrs..'_ ' . R 1968)

- Visually examine the specimen following removal from the R
. salt spray cabmet. Note condltlon in Laboratory Notebook.

Pre—Oxygen-kudlty Functional( hrs'; G 1968)

©6.3.4).

6.3.6

E ) 6-3'97-
- Peoeat Paragraph 6.1.2 (except IR voltage is 100+10 VDC and -

6.3.8

'I‘welve-Hour Dry Oxygen (5 5 2) ;
6.3.6.1 Start (____ hrs. 1968),.
6.3.6.2 Stop( hrs. R 1968)
Post-Oxygen Functional (__ hrs. ‘ 1968)

re51stance shall be 10 megohms mnmum). _

Oxygen-humldlty (2& Hours)

6.3.8.1 Tamezero"_‘ (. hrs, . 1968)

Temperature mcreased to. 125F in two hours.

) 6.3.8.2 T:Lme plus 6 hours ( . ‘ hrs.‘. L 1968)..

 Repeat Paragraph 6.1.2 (except R voltage is 100+10
'VBC and resistance shall be 10 'negohms minimum)

6.3.8.3 Time plus 22 hours ( hrs, - 1968)

V Repeat Paragraph 6.1.2 (except 2 voltage is
100+10 VIC and resistance shall be 10 megohms
' mnimum) :

'6_;3.8_.4 Time plus 30 hours ( » hré. o 1968)

Repeat Paragraph 6.1.2 (except IR voltage is
100+10 VDC and resmtance shall be 10 megohms
' minlrmun)

:6.3_.8'.5' Time plus L,6 hours ( hrs.'z_. ) : 4'1968); -

Repeat Paragraph 6.1.2 (except IR volf,age is-
100+10 VDG a.nd resmtance srall be 10 megohms
: mlnlmum)

173'18
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T:lme plus 5h hours ( _ hrs.; '_ 1968)

Repeat Paragraph 6.1.2 (except IR voltage 1s

100+10 VDC and re51stance shall be 10 megohms

4 minimm).

. 6.3.8.7

~ 6.3.8.10

633.9

' 6.3.10

] 603,.8‘.'8

6.3.8.9

6.3.8.11

Tine nlixs 70 hours (___hrs, 1968)

Repeat Paragraph 6.1.2 (except IR voltage is

100+1C VDC and resistance shall be 10 megohms .

mimm:t) .

Time nlus 78 hours ( hrs. 1968)

Repeat Paravra.ph 6, 1 2 (except IR voltage is
10041C VDC and res:Lstance ‘sha)2 be 10 megohms :

minimu:'.. .
Time plus 94 hours ( ‘hrs.' B - 1968).

- Repeat Paragraph 6 1.2 (excent IR voltage is

100+1C VDC and resistance -shall be 10 megol'nns

‘mi

Time plué-' 102 hours ( " hrs.. ' 19_68);

Repeat Paragraph 6.1.2 (except IR voltage is

.100+1C VDC and resistance ‘shall be 10 megohms

minimg) . .
Time :lus 118 hours ( hrs; 1968)

Repea. Paraora.ph 6 1 2 (except IR voltage is .

100+1C- VDC and resistance shall be 10 megohms

minim=),

Post O)Wgen-Humidity Functional

After chamber hz

3 returned to room ambient temperature, repeat -

Paragraph 6,1.2 (except IR voltage is 100+10 VDC and resis- -
tance reading stzll te 10 megohms mlnimmnf. .

Visual Fxaminatiea (. 'hrs. o 1968).

" Visually examire the test specimen following removal from
~the chamber. Ncte condltion in Laboratory Notebook

6 l; High/Low Temperature - Lite (5. 6)

6.L.1

Pre-Test Functicnal ( hrs. "963)'

Repeat, Paragrapl' 6.1.2 {except IR voltage is 100+10 VDC-and
resistance shall be 90 megohms mlmmum) after installation of
:the spec:l.men in the -chamber,

, -

@19
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R 6 b 2 Dielectric Strength C hrs.

IL 6227—801

Repeat paragrarh 6.1, 3 except the applied voltage sha]l 'be :
280&5 vDC.. : . e

61031 kO’Ffor%honrs... a

S _6 4.3.1.1 T + 2, hours - Functional per paragraph

6. 43 Fonrteen Day High/Low Temperature as follows.

. 6.1.2 (__ _hrs, 1968).
6.1;.3';1'.2 T + 18 hours - F\mctional per paragraph :
- 6.2 (___hrs. .1968). :
:6.14..3'.1'.3‘ A'T_+ 72 h ours - Functional per paragraph :
o 6.1.2 (- hrs. 1968).
6.h.3.l.L T + 9% hours ~ Functional per paragraph
o © - 6.1.2 ¢ hrs. . 3 1968)
. Dielectric Strength. per paragraph 6.1. 3
» except applled voltage -shall be 280+5 VDC
632 125°F for 210 hours.» | ‘
A'6.l;'.3..2.1 T + 2 hours - anctional per paragraph
' . 6.3.2 (__.hrs. » 1968).
‘6._1;'.3_.'2.2 T+ h8 hours - Functional per paragraph -
R 6. .2( _hrs. 1968). -
6.4,3.2.3 T +.72 hours - F‘unctional per paragraph
_ 6.1.2 ( hrs. 1968)
' 6 h 3 2.4 T+ 96 hours - Functional per paragraph o
g 6.1.2 (___hrs.. 1%8). - -
6 L 3 2. 5 T + 120 hours - Functional per ‘paragraph -
6.1.2 (__hrs. _ 1%8). .
6.L.3.2.6 ‘T + 144 hours - Functional per paragraph ‘
6.2 ( hrs._ 968).
: 6.1\‘.3.2.7 T + 168 hours. - Functional per paragraph
e 6.1.2 (___krs. 19%8).
':6.1;.3.2.8_- T + 192 hours - Functional per paragraph :
. : 6. 1.2 ( hrs. %8).
: FB ‘2_9," |
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16 hours - I-‘\mct:.onal per pa.ragraph :

T6.4.3.2.9
: . hrs. : 1968),

(
240 honrs - F‘unctional per paragraph -

6.4.3.2,10 T +
1.2 (__ _hrs. . 1968)

Dielectric Strehgth per paragraph 6 1.3'
except the applied voltage shall be :
280+5 vDe. . :

- 6.4.3.3 125F o 200F, 30 minutes ( hrs, __ 1968)

6.4.3.3.1 After 15 ‘minute stabilization - E\mctional
. test per paragraph 6.1.2, :

6.4.3.3.2 TFerform a Dielectric Strength test per

varagraph 6.1.3, except the applied
volt.age sha.ll be 280+5 vDoe. .

6.4.3.4 fzoop to ambient (___ hrs. __ _1968).

6.&.3.&.1 After 2 hours minimmn stabllization, at -
roam ambient, Funectional test per para-
.graph 6.1.2,

6.4.3.4.,2 Ferform a Dieiectric Strength test per -
' paragraph 6.1.3, except the applied -
. "voltage shall be.280+5 VDC.

6.4.3.5 . Ambient to -~20°F ( hrs. '1968). Soak for
24 hours, No Functional, .

6.4.3.6 —20F to ambient (. hrs. _______1668).

6.4.3.6,1 After 2 hours minimum stabilization at
" room ambient, Functional test per para-
- -graph 6,1.2.
6.4.3.6,2 Perform a Dielectric Strength test per
' paragraph 6.1.3, except the applied
voltage shall be 28045 VDC,

6.5 VACUUM (5.7)

6.15 1 Pretest Functional (" hrs. . '1963).-

6 5.2 LOF ~= Vacuum test (50 hours) S
Connect specimen to electrical setup as shown in Figure 5. -
Apply 26+0.26 V(rms) znd monitor for 110410 milliamps throughout
the 50-hour test phase. (Figu.re 5)

{
L
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'6.5.2.1‘ Start Vacuum ‘test, time zero (”' hrs.

_ 1968) ‘ , '
o 6.5.2.2 4T + 2 hours - Functional test’ per paragraph 6 l 2
S hrs. 198).. - - '

6.5,2.3 T + 2, hours — Functional test per paragraph 6.1, 2 '
: S hrs. 1968) and. record ampere reading.

) 6.5".2.& T + h8 hours - Functlonal test per paragraph 6.1.2
- hrs, 1°68) and record ampere reading.

6;5,.3" 135F - Vacuum test (50 hours)

. Spec:Lmen to be momtored for 110+10 mlliamps throughout the -

50-hour test phase, as shown in Figure 5. IR --—
6.5.3.1 Start 1357 - Vacum test, time zero (___hrs.
- 1968) _ : L
'6.-5.3.2 ' T + 2 hours - Functlonal test per: paragraph 6. 1 2
o hrs. 1°68) )
6,5.3.3 . T 21; hours - Functional test per paragraph 6 1 2
- hrs. -1968) and record ampere reading.
6.5.3, h T+ L8 hours - Functional test per paragraph 6 1. 2
' , hrs. . . 1968) and record ampere reading. :
6.5.4 135F to ambient (5F/minute) ( hrs. 1968) '

6.5 ;h.l After a one-hour ambient stabllization F‘unctional . »
- test per paragraph 6. 1 2 ' . ‘

”6.5(.14.‘2 - Perform Functional test per paragraph 6.1.2 and” o
' D1electr1c Strength test per paragraph 6 1 3.

6. 6 ACCELERATION (5 8)

'. 6.6.1 Pre test operation( ' hrs. c 1968)‘.--

: 6.6.1.1 Install the test specimen on the ﬁxture and connect
. ™specimen to electrical setup as shown in F:Lgure 4. 1
~utilizing the Functional test harness. _
6,6,1.2 Perform the Func'gional test of'paragr_aph 6.1.2.

A

e e e e b

‘}D 68 687 '

T e s




' SPACE DIVISION or'NORTH AMERICAN ROCKWELL CORPORATION ;"

" IL 6227-801
Page 23
6.6.1.3 Disconnect the. functional test harness from the’
‘ test specimen and connect the specimen to the .

chatter detector panel (Figure 4.3) utilizing
the test harness _connector P1 and P2,-

. 6.6.1.4 ' Repeat paragraphs 6.2 7 1 through 6 2, 7 h.

6.6.2.1 20g acceleration + x axis (___ hrs. - 1%8).
6..6.2.2 | 20g acceleration - x axis ( hrs. 1965),.‘ '
-4 6.6.2.3 A 2(-)g,'-aécaie-1'a"l'.ion + y‘ ms ( hrs'; - 19685._"
6.6.2.1;' 26g accalefation'-"y a.ad.s'(' ‘ hrs; L 1968)".‘
6.6.2.5 20g acceleration + z axis ( hrs, __19%8).
" 6.6.2.6 ng accaleration’— z axis (____ hrs, . 196“8)..

6.6.3  Disconnect chatter monitor harnéés .and connect the specimen: . B
’ U-.perFigurehl .

6.6, 3.1 Perforn the Functional test of paragraph 6.1.2.

6.6.3.2 Repeat Dielectric Strength test of paragraph 6.1.3
: ~except the applied voltage shall be 280+5 VDC.

6 7 SHOCK (5.9)

6.7.1 Pre Test Operation( hrs. . 1968).

©6.7.1.1 After installation of the test specimen to the test
’ fixture perform the Functlonal test of paragraph
“6.1.2.

6.7.1.2 " Remove Test Harness (Flgure L.1).
6.7.1.3 - Connect the test specimen to the chatter detector
panel (Figure 4.3) utilizing the test harness

connectors Pl and P2.

6.7.1.L, Repeat paragraphs 6. 2 7.1 through 6 2.7.4.

6.7.2  20g Shock Test "-X" Axis (___ hrs. ____ 1968).
6.7.3 35g Shock Test "+Y" Axis (__- hrs. 1968).
- ‘[B-23
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Pa.ge 2J+

hes. - 1966).
tre. . 1968).
- 3-._1-3; ) ': 1968).
'.hrs; R 19%68).

6.7.4 " 3% Shock Test "-I" Axls
6.7.5 78g Shock Test "+X" Axis

N -. TR ' 6.7.6 788 Shock Test "4Z" Axis

6.7.7 78g Shock Test -z" Axis
. . B 6._7.7.1 Repeat Functional tes: of paragraph 6 1. 2, _
T el 7".2 ‘Repeat Dielectric Strength test of paragraph 6. 1 2.
L o | P | '6 7.7. 3 These tests for engireermg infoxmation only

V','__6.8 POST QUALIFICATION TEST EXAMINATION(  hrse 1968)

¢ i 6 8.1 :Visually examine the test spec =en and note condition as
L o _compared with initial pre-test .xam:mation (intemal and
external), . _ .
-6.8.2 _End of test is accompllshed by review of data with Apollo o
Engineering, who shall so state in the Engineering/Laboratory_. .
Notebook

T (B-24 L E e e
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SPACE DIVISION or NORTH AMERICAN ROCKWELL CORPORATION

SHOCK IMPULSE DATA

, Vertical Rise | Decay
Calibration or Volt Time Sensor | Duration| Time | Time Acceleration
Run No. Specimen Axis | (mv/cm) | (msec/cm) | (g/cm) (msec) | (msec) | (msec) (g.)
1 Calibration . |+Y 500 2 10 14 13 1 35
2 Calibration | +Y 500 2 10 14 13 1 35
3 Calibration | +Y 500 2 10 14 13 1 35
4 Specimen +Y 500 2 10 14 13 1 34
5 Specimen -Y 500 2 10 14 13 1 34
6 Calibration [ -X 500 2 10 15 14 1 20
7 Calibration -X 500 2 10 15 14 1 21
8 Calibration -X 500 2 - 10 15 14 1 21
9 Specimen -X 500 2 10 15 14 . 1 20
10 Calibration  [+X | 1000 2 20 13 12 1 78
11 Calibration +X 1000 2 20 13 12 1 78
12 Calibration +X 1000 2 20 13 12 1 80
13 Specimen +X 1000 - 2 20 13 12 1 80
14 | calibration  |¢z | 1000 2 20 12 1 1 72
15 Calibration +Z 1000 2 20 12 11 1 72
16 Calibration +Z 1000 2 20 12 11 1. 80
17 Calibratioﬁ +Z 1000 2 20 12 11 1 80
18 Calibration  {+Z 1000 2 20 12 11 1 80
19 Specimen -Z 1000 2 20 12 11 1 79
20 Specimen +Z | 1000 2 20 12 11 1 81
I-4
- SD 68-687
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SHOCK IMPULSES

RUN 1

RUN 2

RUN 3
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RUN 4

RUN 5
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RUN 7
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RUN 14
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RUN 19

RUN 20
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SUPPLEMENTARY DOCUMENTS
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