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g INTRODUCTION

Specification AS-2718 (Environmental Design Criteria and Test Plan
for the Sidewinder (AIM-9L) Guided Missile Subsystem) contains the environ-
mental qualification requirements for the DSU-15/B target detector (TD).
Appendix II of AS-2718 specifies only the minimum testing required to
provide envirommental and safety qualification of the prototype hardware.
Statistically, AS-2718 requires only a small number of TDs to be tested in
accordance with the AS-2718 test requirements. The NWC Fuze Department
believed that additional quantities should be tested to achieve a higher
level of confidence in meeting the environmental requirements. AS-2718
authorized the preparation of more detailed test procedures, using the
tests described in AS-2718 as guidance. Also, because missile guidance
sections were not available for the qualification tests until relatively
late in the AIM-9L development program, a separate qualification test
program for fuzes only was planned by the Fuze Department. This program
is <4documented in TN 3012-1-73, dated 15 January 1973, and was used to
find and correct any deficiencies in the fuze design or manufacture. When-
ever the test program revealed such deficiencies, the tested item was
reworked. Subsequent testing was performed to verify that the deficiency
was correcteqd§::f Appendix A of this document).

R SqP-he©

The environmental tests specified in TN 3012-1-73 (see Appendix B of
this document) were patterned after preliminary versions of the test
requirements now contained in AS-2718, Appendix II. Differences between
these two documents exist because changes were made in the qualification
test requirements before the specification was authenticated. In addition,
deviations from TN 3012-1-73 were made, in the best interest of the program,
as testing progressed and TD problem areas were encountered.

All 52 prototype TDs fabricated under Contract N0O0123-73-C-0256 by
Santa Barbara Research Center (SBRC), Santa Barbara, Calif., were subjected
to these environmental acceptance tests, which were conducted at the Naval
Weapons Center (NWC).

TEST SEQUENCE

Figure 1 shows the testing sequence for the 52 TDs, where the failures
occurred, and at what point the units were removed from the test sequence
for other program tests.




NWC TM 2523

Twenty-four of the 52 TDs were returned to the manufacturer for re-
work, after failing at least one of the tests of Figure 1. Each of the
reworked units was subjected to additional testing, as shown in Figure 2.
Figure 3 is a continuation of Figures 1 and 2. Six TDs were reworked and
retested more than once. Figure 4 1s a detailed breakdown of the captive
and flight vibration blocks of Figures 1 and 2.

Test results for each TD are documented in Appendix A.

Definitions of the notations used in Figures 1 through 4 are as
follows:
= Number (quantity) of TDs
= Returned to SBRC for rework
= Failed testing
= Returned to SBRC for analysis
= AIM=-9L missile flight tests
= AIM-9H missile flight tests
= Warhead flight test against antiship missiles

Reliability demonstration tests in accordance with
NWC Memo 334-074-74, 1 November 1974

= TDs containing dummy thermal batteries with instru-
mented squibs (matches) provided to the Air Force
for F=15 compatibility tests

= TDs not considered missile flightworthy

EE 8 EEEHE@@@

= TDs used by NWC for engineering tests and evalua-
tion '

Electromagnetic vulnerability and Hazards of
Electromagnetic Radiation to Ordnance (HERO)
qualification tests

g
8

TESTS CONDUCTED
L]

ACCEPTANCE TESTS

As shown in Figures 1 and 2, each of the original 52 prototype TDs,
plus 32 reworked TDs, were subjected to room temperature acceptance test-
ing. Forty-nine of the original TDs and 28 reworked TDs were subjected
to high- and low-temperature acceptance testing. These tests checked
each of the TD operating requirements specified by the contract. The
high- and low-temperature acceptance tests were made at +62 t+ 2°C and

——— - —ra T+ p— e o - - e S— e e SO — S—
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-52 & 2°c, respectivelv. twelve failures were detected during acceptance
testing. These failurcs are identified in Table 1, along with the correc-
tive action taken. The TDs with the condensation problem were judged to
be flightworthy; therefore, they were not repaired.

TABLE 1. Acceptance Test Failures and Corrective Action Taken.

L :zrlal Failure Corrective action

301

302

303

305 Condensation appearing on Increased vacuum bake

307 internal window surfaces and time of final assembly.

313 optics at -52°C.

316

317

322 Solder splash, shorting pin P of Tighten inspection pro-
connector J3 to ground. cedures.

332 Missile indexing pins misaligned. None; assembly/inspection

error.

338 High-intensity background caused Redesign detector bias
increased false alarm rate and circuitry.
firing.

TEMPERATURE SHOCK TESTS

Twenty-six of the 52 original TDs and 14 reworked TDs were subjected
to temperature shock. Three failures occurred and are identified in
Table 2, along with the corrective action taken.

TABLE 2. Temperature Shock Test Failures and
Corrective Action Taken.

L1 zzrial Failure Corrective action

304 Voltage regulator MC1553 filled None. Defective header

with potting compound. seal; random component
failure.

305 Resistor RWR8052491FM: broken Reduce thickness of con-
lead at body lead/body inter- formal coating.
face.

307 Resistor RCRO5G331JM body Reduce thickness of con-
cracked. formal coating.

9
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MECHANICAL SHOCK TEST

Appendix B specifies that the shock pulse shall be sawtooth in shape.
A sawtooth shape was utilized on a few of the TDs tested; however, to
expedite testing, a half-sine wave shape of the same amplitude was utilized
for most of the testing, by request of the NWC environmental laboratory.
Twenty-eight of the 52 original TDs and 16 of the reworked TDs were sub-
jected to mechanical shock. No TD failures occurred during this test.

VIBRATION TESTS

The vibration tests were by far the most successful in identifying
mechanical defects within the TD. Forty-four of the original 52 TDs and
26 of the reworked TDs were subjected to captive- and free-flight vibra-
tion testing (see Figure 4). As it became apparent that prototype design
deficiencies existed (see Table 3), deviations from the test plan were
made. For example, special engineering evaluation sinusoidal sweep tests
were performed on 12 TDs. When it was believed that all of the mechanical
deficiencies had been identified and corrective measures developed,
abbreviated vibration schedules were utilized to avoid repetitive failures
that would unnecessarily increase program costs and adversely affect TD
hardware availability for the flight test program. In addition, as pre-
liminary instrumented captive-flight test data were gathered, it became
apparent that the gravity unit (g) levels used in testing should be
reduced; consequently, the authenticated version of AS-2718 specified
0.01 g2/Hz maximum for the TD.

Test Curve of TN 3012-1-73

Eleven of the 52 original TDs and three reworked TDs were subjected
to vibration testing exactly as specified in TN 3012-1-73 (30 minutes per
axis, with the TD powered two minutes on, then two minutes off). Eleven
of the original TDs and three reworked TDs were subjected to the test
curve of TN 3012-1-73, but the total vibration table excitation time and
TD power on time was from 3 to 5 minutes. The test curve of TN 3012-1-73
is shown in Figure 5. In many cases, the special sine sweep tests men-
tioned previously were run intermixed with the random vibration tests of
TN 3012-1-73. Three TDs failed during the sine sweep cycle (see Appendix
A). The failures resulting from the test curve of TN 3012-1-73 and sine
sweep are tabulated in Table 3, Column 1. The notation (SS) indicates
the failures that occurred during sine sweep.

Testing Using Other Test Curves
The vibration table excitation times and the TD power on time per

axis for the five other test curves are tabulated as follows (see Appendix

10
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TABLE 3. Vibration Test Failures and
Corrective Action Taken.
TD Serial No.
Curve Other Failure Corrective action
per 8 curves
3012-1-73 %_
301 Voltage regulator MC1569R; | Redesign power supply
305 317 Catastrophic: loose parti- | using discrete transistor
306 336 cles in case of MC1569R circuit,
307 343 shorted circuitry.
309
310
313
317
302 Broken transistor lead on Stiffen and damp DC/DC
DC/DC board.
302 Broken resistor lead on None; random failure.
preamplifier board.
304 Rotated transmitter lens. Add A-12 (Armstrong
bonding) to all lenses.
304(Ss) Broken wire to source Spot bond wiring.
board.
307(SS) Broken lead on transistor Stiffen and damp source
Q4 of source board. board.
315(SS) Collector-emitter short Random failure of JAN
in transistor Q4 of source | TX 2N5666.
board.
320 Receivers and leads mov- Spot bond receivers and
ing, causing noise. leads.
329 High false-alarm rate. Not returned for repair.
330 Broken lead on thermistor Spot bond thermistor.
(source board).
331 323 Broken leads on source Stiffen and damp source
332 transformer. board. Bond transformer
to board.
325 Receiver diode excess Impose additional lead
leakage: Probably lead dress requirements on
touching chip. vendor.

11
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B (Figure 4) for major axes designation):

1. Curve B (Figure 6): 30 minutes of excitation per axis, TD
powered 3 minutes per axis

2. Curve C (Figure 7): 5 minutes of excitation per axis, TD
powered 5 minutes per axis

3. Curve D (Figure 8): 5 minutes of excitation per axis, TD
powered 5 minutes in the X and Z axis and 1 minute in the
Y axis

4. Curve E (Figure 8): 5 minutes of excitation per axis, TD
powered 5 minutes per axis

5. Curve H (Figure 8): 5 minutes of excitation per axis, TD
powered 5 minutes per axis

A one-minute TD operating time in the Y axis of Curve D was used to pre-
vent additional MC1569R voltage regulator failure. The failure problem
had been identified (see Table 3), but correction was not practical at
that time. Twenty-two of the original 52 TDs and 20 reworked TDs were
subjected to the five other test curves. The failures resulting from
these tests are tabulated in Table 3, Column 2.

HUMIDITY TESTS

As shown in Figure 3, a total of 10 TDs were subjected to humidity
tests in accordance with TN 3012-1-73. This test called for a l4-day
cycling. The authenticated version of AS-2718 only requires a 4-day
cycling of a similar test. No TD failures occurred during this test.

LOW-TEMPERATURE STORAGE AND LOW-PRESSURE/LOW-TEMPERATURE
OPERATE TESTS

Five TDs were subjected to these tests in accordance with TN 3012-1~
73.  One failure occurred (Table 4). It is not known which test was failed
by the TD, because no operability test was run after low-temperature
storage.

TABLE 4. Low-Temperature Storage and Low-Pressure/Low-Temperature
Operate Test Failures and Corrective Action Taken.

|
o ::rial Failure Corrective action
305 Receiver diode leads touching Impose additional lead
clip. dress requirements on
vendor.
13

o




A gzlm

.0l qz/Hz

.001 g2M2

“ » 0 oyeed
Frrrrn

“ & 0o e yeeo
LR A

NWC TM 2523

10
]

g

? b=

[ W

8 b=

LN

s |-

2 -

4 R T 80 5 [ oot S 0 e 1 L1111l
! 2 3 4 S 67090 2 3 4 S 6789%00 2 3 4 3 ¢70%0
10 Hz 100 Hz i 1000 Hz

FIGURE 6., Power Spectral Density, Curve B, 5.1 g rms,

14




N qlez

019%/Hz

.001 qz/Hz

» O 0 yeewo

w

& 0O yewo

-

NWC TM 2523

=
=
I
t
E
s
—

1 11 11114l 1 L1 1 11111 1 1111111
| 2 3 4 35S 678910 2 3 4 5 678910 2 3 4 5 670890
10 Hz 100 Hz 1000 Hz

FIGURE 7, Power Spectral Density, Curve C, 3,4 g rms,

15




N gzlﬂz )

& o ® weewo

01¢¥Hz

“w & v & vYewo

001 g¥Hz

> v ® veeoO

[

NWC TM 2523
=
P
hoam
L Curve i, 6,32
=
b= Curve D, 3.29
&
Curve H, 2.09

e
r

1 1 T | L Lol L Ll | ek b
! 2 3 4 Se7r89%0 2 3 &4 s e78900 2 3 4 s ere%0
10 Hz 100 Hz - 1000 Hz

FIGURE 8. Power Spectral Density, Curves D, E, and H.

16

P e —— e oo i




iy

NWC TM 2523

HIGH-TEMPERATURE STORAGE TESTS

Four TDs were subjected to high-temperature storage tests in accord-
ance with TN 3012-1-73. No TD failures occurred.

TRANSPORTATION VIBRATION TESTS

Three TDs were subjected to transportation vibration tests in accord-
ance with TN 3012-1-73. No failures occurred.

DROP TEST (1.5-FOOT)

Two TDs were subjected to the 1.5-foot drop test in accordance with
TN 3012-1-73. One failure occurred, as shown in Table 5.

TABLE 5. Drop-Test Failure and Corrective Action Taken.

L zzrial Failure Corrective action
327 No B+ (165V) reference voltage. None. Not returned to

manufacturer for repair.

ACOUSTIC NOISE TEST

Two TDs were subjected to an acoustic noise test. The TD was powered
during the test chamber acoustic excitation time of 10 minutes. Each TD
was subjected to the two acoustic spectrums shown in Figures 9 and 10.

One failure occurred, as shown in Table 6.

TABLE 6. Acoustic Noise Failure and Corrective Action Taken.

o ::rial Failure Corrective action
321 Ceramic capacitor, C2 on preamp Change C2 to glass capacitor
module microphonic. on all phase three units.
MISCELLANEOUS

Some failures occurred during the envirommental test program that do
not fit into the format presented in this report.

17
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TD Serial No. 344 was a gross leaker when tested for helium leak
rate after thermal shock, mechanical shock, and vibration. This TD was
checked at incoming acceptance and was properly scaled at that time. The
leak rate was isolated to the pinch-off tube. This failure is considered

to be a random failure. The TD subsequently was evacuated, back-filled,
and resealed.

TD Serial No. 335 exhibited inhibit bursts, having an inhibit rate
of 50 percent, during sine sweep tests, but was normal during random
vibration. The TD then was run through the tests of Figure 3. It was

decided not to flight-test the TD, but it was not returned to the manu-
facturer for repair.

TD Serial No. 338 was shipped to Pt. Mugu for TECHEVAL and was
returned with one broken window. The cause of this damage was due to
mishandling. The TD has not been returned to the manufacturer for repair.

CONCLUSIONS

The series of envirommental tests successfully identified several
weaknesses in the prototype DSU-15/B TDs that were manufactured during
Phase II of the AIM-9L development program under Contract N00123-73-C-0256.
Corrective action was initiated where needed; design changes will result in
a more durable, reliable TD and will give a higher degree of confidence

in the ability of the TD to pass the upcoming envirommental qualification
tests specified by AS-2718.

20
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Appendix A

ENVIRONMENTAL TEST RESULTS OF VARIOUS
DSU-15/B TARGET DETECTORS

Test results and the disposition of DSU-15/B TDs (Serial No. 301
through 352) are shown in Tables A-~1l and A-2. Table A-1 shows the tests

covered by Figures'l and 2 herein. Table A-2 shows the tests covered by
Figure 3 herein.

The test results are indicated in the tables by means of code letters,
which are defined as follows:

Code letter Meaning

P Indicates that the TD operated normally during the test
and met all specifications required by the contract

F Indicates a minor out-of-specification condition during
the test; the missile system performance was considered

. not measurably degraded

M Indicates a major out-of-specification condition; the
TD could degrade the missile system performance signi-
ficantly

C Indicates that the TD was inoperable after the test or
that the missile system using the TD would be inoper-
able

The first horizontal line of letters (to the right of the TD serial
number in the tables) shows the test sequence to which the TD was originally
subjected; each additional horizontal line after a TD serial number indi-
cates that the TD failed that test, was reworked and submitted to the next
test sequence.

Blank spaces in the tables indicate that the TD was not subjected to
the test during that sequence.

The test curve column in Table A-1 indicates the vibration spectrum
that was used for that sequence, and is defined as follows:

Code Meaning
Al Indicates vibration in accordance with TN 3012-
1-73 (see Figure 5 in text of this document)
A2 Indicates vibration to spectrum of TN 3012-1-73,

except for short duration (see Figure 5 in text
of this document)

B, C, D, E, and H Explained in text of this document (see Figures
6, 7, and 8)

21
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The sine sweep column in Table A-1 indicates which TDs were sub-
jected to the special sinusoidal sweep tests mentioned in the text. The
referenced code letters indicate the test curve to which the TDs were
subjected, as follows:

Code Meaning
F 10 gravity units (g), peak
G 7 g, peak

The sweep was logarithmic from 0.5 to 5 kHz for 2 1/2 minutes and then
from 5 to 0.5 kHz for a second 2 1/2 minutes, for a total duration of 5
minutes vibration,

The disposition column in the tables indicates what was done with
each TD after completion of the test sequence.
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NWC T™ 2523

TABLE A-1. Environmental Test Su-ary.'

301 Al REPAIRED

‘U 'u
‘v ‘o

Al SEE TABLE A-2

Al REPAIRED
Al REPATRED
D =-9L FLIGHT

302

S —

303 AL ABNORMAL

REPATIRED
REPATRED
=9L FLIGHT

wv= |w| oo

304

|
+

REPAIRED
REPAIRED
SEE TABLE A-2
AEROSOL TESTS
=l ! o -

Al |G [REPAIRED
D -9L FLIGHT

- Nl

305

.

| i
‘T QY TaO |['U|vao '‘vao

'

t

|
o EEl|9RE |

T =

306

o

‘
i

o
Al| |REPAIRED
A2 [F |REPAIRED
D REPATRED
L—9H FLIGHT

WX v ' MR v (R | w=

Xoo
‘o 'ou ‘v ‘v
TO O .G

307

W ‘vl WY vy v, vemm o | o | e

e B el J

z1 ‘v'v'o'v} ‘' ‘v VY oo™ o | g | o

308

a0

HIP-POCKET
J FLIGHT

o — .

e Do TEDT | e g
: REPAIRED

SEE TABLE A-2

309
SR—

310

DB
1> )

= |

REPAIRED
=-9L FLIGHT
F<15 TESTS

- —

'
i
1
‘v O
bl -

[ 311-5®
28"

1

P P C Al REPAIRED
P 1y D =9L FLIGHT

HIP~POCKET
FLIGHT

v 1|m ww, wwt

13

—

| o) m| o | o

1
L
T
'

i

v
‘v
(9

314

F~15 TESTS 1

Ssee Pigure 1 and 2 of this report.
'fto suffix -5 means special instrumented thermal battery,
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g5 NWC TM 2523
TABLE A-1l. (Contd.)
Y /8¢ /8. /8 g & § Y,
f NIV & /85
SE ) E/s8/88/55 $/5 /9
O & , & (,)
¥ O & DISPQSITION
e P P P P c a2 | 6| RePAIRED
’ P P P P P D -9L FLIGHT :
316 P M P P P P A2 | | SEE TABLE a-2
5 P M P P P el REPAIRED
317 P c {H REPAIRED
P P P P P P D -9L FLIGHT
p— ———— - o —pseasain - —~
318 P F P P P P B -9L FLIGHT
- b i %
319 P F p P P P B | -1 FLIGHT
3A20 (o b F P P M A2 RE.PALRED
P F P P H -9L FLICHT
S p—— e RTINS | T b Sm—— + & el
321 P F P P P F A2 SEE TABLE A-2
P F P -9L FLIGHT
ol AR I REPAIRED
‘. P F P P D -9L FLIGHT
[ 323 PRA B TR W E g ¢ p M B [ REPALRED
P F P P C SEE TABLE A-2
324 P P P B c -9L FLIGHT
325' E. F P M |c,p| |zeparrep
P P P P P P D -9L FLIGHT
B S ETEE) P P i P 0 -9L FLIGHT
327 - F F P P p g A2 |F | SEE TABLE a-2
328 F Ol F B e . G e e P |p -9L FLIGHT
TOPEESEENN SRS Su—— B G RS .1
329 3 F P P. P M |a2 |F |sEE TaBE A-2
330 P F P P P ¢ |a2 |F |RePaIRED
P P P P D L-9L FLIGHT
39 P F P P P ¢ |a2 |F |RePAIRED
P F P P D -9L FLIGHT
332 P F F c A2 |F | REPAIRED
P F P P P P D ABNORMAL
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NWC TM 2523
TABLE A-1l. (cmtdo)

N & “/ DISPQSITION
333 P P P P p | |-ov rrcur
e 5 A |
334 P P P P D | |-ov rLIGHT
335 P F P P P E b |SE ™MBLE A-2
336 P F P L' c E | |RePAIRED
P P P P P P D | |amomaL
337 P F F P H -9L FLIGHT
= S - e —
138 P M F P c | |reparrep
P F P P P P D | |-ou rLIGHT
- -+ T e e SR -+—- 9 <
339 F F F P c | |SEE TABLE a-2
340 P P P P D ; -9L FLIGHT
RN TR T | T - = N SIS a—
341 P F P P | |-sL rLiceT
342 P P P P p | |-ovL rLicuT
P c H | |RePAIRED
343 P P P P P P D | |mMv/uero
| TESTS
34k P F P le——M SEE TEXT—{ D | |REPAIRED
g SO P P -9L FLIGHT
35 P F P P P P D | |serc, Loan
346 P P F P P P D | [-oL ricer |
347 F F F P P P p | T-sv rLrcar
- -
348 P P F -9H FLIGHT
e & i
349 3 P P P -9L FLIGHT
350 P F P SEE TABLE A-2
P EMV/HERO
; TESTS
P P F SEE TABLE A-2
351 P SEE TABLE A-2
P ENG,
: NAVWPNSCEN
352 P P F SEE TABLE A-2
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NWC TM 2523

TABLE A-2. Environmental Test Summary.a

TD SERIAL
NUMBER

QO
VEISS/FE $; 9 v ~?’ S /pisposTIoN

301 | P -9L FLIGHT
305 | P je—M—> REPATRED
300 [P |2 | 2 | P . P | -9H FLIGHT
316 | P -9L FLIGHT
321 | P P | P | M| REPAIRED
322 |2 |2 | p | P -9H FLIGHT
327 | P P | M ABNORMAL
329 | P P ABNORMAL
35 |[p |2 | p | @ ABNORMAL
339 [p |2 | 2 | P -9L FLIGHT
350 c REPATRED
351 c REPATRED

c REPAIRED
352 P SBRC, ANALYSIS

85ee Figure 3 of this report.
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QUALIFICATION TEST PLAN FOR
TARGET DETECTOR DSU-15(XCR-2)/B

1, BCOPE

1,1 NEESQ

The prototypo qualification test program is performed to (1) qualify the design,
(8) obtain performanco data under simulated service conditions, and (3) provide for
an assessment of the functional capabilitics of target detector DSU-15(XCR-2)/B.

1.2 Application

This document covers the laboratory qualification, ongineering test, and reli-
ability program for target dctector (TD) devices fabricated for the prototype design
phasc of the AIM-9L missile development program.

8. GENERAL REQUIREMENTS

8.1 et Notecto o

The TD is an active optical (AO) influence device designed to transmit optical
encrgy and to initiate a firing signal by receiving reflectod optical encrgy from a
proximate target. It is 7 inches long, 5 inches in diameter, and weighs 9 pounds.

2.2 Teost Equipment

" Appropriato cquipment shall be used for environmental and acceptance testing
as spocified in paragraphs 2.2.1 and 2,2, 2,

8.8,1 Envirenmental Tests. The cquipment-shall be eapable of providing the vi-
bration spoctruth, shock envelopes, pressure, temperatures, and environmental
conditions roquired to meet stundards and/or spocifications as directed. During
all environmontal tosts, the 1D shall be sccured to devices that simulate the
mating missile sections.,

2.2,2 Accoptance Test Set. The acceplance iest got shall be used Lo test the TH Lo
tho roquirements of the Lert specifications.  The sel conslsts of a monitor and control
consolo, a temperature chamber, an indegable mounting fixture, and a range/ larget
track. Requirements for (he test set ave contained in XAS=3230,

i




2.3 Test Sequence

The sequence of testing shall be in accordance with Fig, 1, 2, and 3. * How-
ever, the engincering tests listed in Fig. 2 are for information only., They are not
an integral part of the TD qualification test plan. The detailed test procedures
shall be in accordance with paragraph 3 of this document, supplemented by military
standards where referenced.

2.4 Applicable Documents

9.

10.
11,
12;

13,

MIL~STD-331

MIL-STD-810

TN 3012-1-72

XAS-2993

XAS-2718

XAS-2262

XAS-3230

TN 3012-10-72

XAS-2715

[
SK G39AS {14
DL 597A8210
SK 63948102

XGIOASS 10

Fuze and Fuze Components, Environmental and
Performance Test for

Environmental Test Methods

Environmental/Safety Qualification Test Plan for
AIM-9L Missile

Warhecad Group Development Specification

Environmental Design Criteria for Sidewinder
AIM-9L Missile System

Military Specification Detector, Target
DSU-15(XCR-2)/B

Acceptance Test Set, Target Dectector
DSU-15(XCR~-2)/B

Failure Reporting and Analysis Requirements
AIM-9L Program

Afr Specification Guided Missile System Air
Intercept Sidewinder AIM-9L

NWC Interface Schamaiic AIM=-9L-TDD
Fixture, Test, Vibration, Cube
Corrclation Drawing, AIM=9L Missile, Electrical

TD Protective Cover

‘ . . .
Figures relerenced in toiv document appear at the end of the repont beginning on page 16,
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2.5 Disposition of Defective T

Any TD whose mechanical damage or defeets constitute an opcrability fail-
ure at any point in the test sequence shall be removed from its specific test and
examined to determine the cause of failure. Further routing of the TD to its
assigned scquence shall be made dependent upon the type and cause of failure. A
complete record shall be kept of any discrepancies, and a failure report shall be
forwarded in accordance with TN 3012-10-72.

2.6 Mcasurcments

All measurements shall be made with instruments which, unless otherwise
specified, shall be capable of maintaining random test errors to less than 109 of
the tolerance of the parameter to be measured. The maximum allowable measure-
ment tolerance on test conditions (exclusive of the accuracy of the instruments)
shall be as follows:

1. " Tomperature %8, 6°F (2°C)
, 2. Altitude 1,000 ft
" 3. Relative humidity +5%

4. Vibration amplitude 210%

6. Vibration {frequency +3%

6. Acceleration +5%

7. Shock +10%

8. fnput voltage +3%

8. Random vibration +3 dB

2.7 Definitions

2.7.1 Operable. The ability of the TD to meet the requirements of the operabil-
ity test, paragiaph 3.1,

2.7.2 Three Major Axcs. The three mutually perpendicular axes of the TD are
shown in Fig. 4, '

2.7.3 Forward Divection, ‘The TD shall he mounfed so that the 9=-pin connector
(J=8, SK GI9AS102) is in the forward diveetion (sce Vig. ).

2.7.4 Quadeants, The TD is divided into four optical quadeants, which are con-
secutively numbered 1 throwgh 4 as shown {n Fig, 1.

33

-

—— e . - v e — P 8 s e ° & - e - o amsens i — AT < o e i



2.8 Operatine Test Recordines

1. Oscillograph recordings shall be made of functional parameters of the
TD before, during, and after cnvironments in which the TD is tested while it is
encrgized,

2. The cquipment for these tests shall include a DC power supply, a volt-
meier, an ammeter, a recording oscillograph, and signal conditioning amplifiers.

3. The TD shall be powered and instrumented through the 26-pin test con-
nector (-3, SK G39AS102) at the aft end of the TD, and the following functions
shall be recorded:

a. +28voltpower . . .. ........ PinX
b. +5 volt (low voltage converter) ... PinU
6 Firepulse TM « « w ovs ¢« ¢ v s 05 s PIAT
d Threshold. . . ¢ ¢« coin v v + s 5.0 PC
& MBI . .. ..ccinn s wniann, DOE
4, The TD shall be installed in the environmental test facility, and a pre-

environmental test recording shall be made of ithe activation and deactivation of
the functions.

5. The optics of the TD shall be masked, and the recording shall be repeated.

6. The functional parameters shall be recording during the environmental ox-
posure to monitor the TD for spurious {irings.

7. The recordings of steps 4 and 5 shall be repeated for a post-environmen-
tal satisfactory performance check.

2.9 Criteria for Qualification
BB

1. The TD shall remain operable following any environmental exposure in
which the TD was tested in the de-energized condition,

2. The ‘TD shall remain operable (with no spurious fiving) during and follow-
ingg oy cavironmental exposure in which the TD was tested in the encrgized con-

dition,

3. There shall he no physical deteriovation of the ‘I'D as a vesull of any
environmental exposure that interferes with novmal ‘I'h operation,

34
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3. DETAILED TEST PROCEDURE

3.1 Visual Inspection

1. The TD shall have no obvious damage or defect that might affect operabil-

ity.

2. During incoming inspection and following all environmental tests, all
external surfaces of the TD shall be visually inspected for damage or defects that
may affect opcrability.

3. The weight of cach TD shall be measured and recorded.

3.2 Radiogranhic Inspection

;’ If operability or visual inspection shows degradation of TD, the TD may be
examined internally by radiographic techniques to aid analysis.

3.3 Leak Inspection

! 1. Each TD is evacuated and filled at the factory to a positive pressurc of
15 +2 psig with gas consisting of 7} £2)% helium by volume, with the remainder
being dry nitrogen.

2. The procedurc shall be determined by the equipment used.

3. The helium gas leakage shall not exceed 1 x 10"‘3 cc/sce,

3.4 Operahility Tests

TD operability tests shall be conducted as shown in Iig. 1, 2, and 3. The
objectives of thede tests are the same as those defined in NAS-2262.

3.4.1 Test Bquipment. The operability tests shall be made with an approved test
! sct or {est setvp as defined in NAS-2262,

{ 3.1.2 Critevin for Pazsine Test, AT test parameters shall have values helween
’ j thosc limits speeificd in NAS=-2262,
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3.5 Temperature Shock

1. The TD shall not be energized during this cxercise,

2. The TD shall be placed in a chamber that has been prestabilized at a
temperature of 74 £2°C., The TD shall be maintained at this temperature for not
less than 2 hours.

3. The TD shall be transferred within 5 minutes to a cold chamber whose
internal temperature is =52 £2°C, The chamber shall be maintained at this tem-
perature for not less than 2 hours,

4. The TD shall be returned to the high temperature chamber within 5 min-
utes after removal from the low temperature chamber.

5. Steps 2, 3, and 4 constitute one cycle of temperature shock, The TD
shall be subjected to five cycles. At the conclusion of the final 2-hour cooling
period of step 3, the TD shall be remeved from the test chamber and returned to
room ambient temperature.

6. The TD shall be examined for physical damage.

7. Operating test recordings shall be made in accordance with paragraph 2,3
after the TD has been stabilized at laboratory ambient temperature (16 to 27°C).

8. To be acceptable, the TD shall meet the requirements of paragraphs 3.1,
3.3, and 3.4.

3.6 Mechanical Shock

1. The test items shall be divided into three temperature groups.
2, The TD shall not be energized during the test.
L]
3. The TD shall be subjected to 18 shocks {three in cach direction along the
three mutually perpendicular axes of the TD) in accordance with MIL-8TD-81013,
Mcthod 516G, Procedure I. Fach shock pulse shall be sawtooth in shape with an

amplitude of 20 g and a duration of 11 ms,

4, The shock test shall be performed with the “I'D temperature stabilized for
not less than 1 hour at Taboratory ambicent temperature, at =10 t2°C, and at 160 2°C,

5. The "7 shall be examined for physical damage,
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6. Operating test recordings shall be made in accordance with pavagraph 2.8
after the TD has been stabilized at laboratory ambicnt temperature,

7. To be acceptable, the TD shall meet the requirements of paragraphs 3.1,
3.3, and 3.4,

3.7 Trancportation Vibration

1. The TD shall be installed in a standard shipping container with all appro-
priate covers (four TDs arc required). The TD shall not be energized,

2. The TD shall be tested in accordance with MIL-STD-8108, Method 511,
Procedure X to the curve shown in Fig, 5. The vibration sweep shall be logarith-
mic 5-500-5 Hz in 15 minutes and be applicd three times for a toial of -15 minutes
per axis for each of three temperatures.

3. The vibration shall be applied in each of the three orthogzonal axes of the
shipping container.

4, The vibration shall be applied with the shipping cortainer and TD stabil-
ized at room ambient temperature, at =30 £2°C, and at 52 22°C for a minimum of

onc hour.

5. The 7D shall be removed from the shipping container and examined for
physical damage.

6. Operating test recordings shall be made in accordance with paragraph 2.8
after the TD has been stabilized at laboratory ambient temperature.

7. To be acceptable, the TD shall meet the requirements of paragraphs 3.1,
3.3, and 3.4.

3.8 1.5-Foot Dx:gp

1. The TD shall be cquipped with a protective cover (Drawing XG29ASS15)
and shall not be energized during this Llest,

2, The impact surface for the drop test shall consist of a steel plate not less
than & imches thick having a reasonably [Tat sureface and supported ina horizontal

pline over its entive bearing avea by 24-inch=-thick conerete.

3. The TD shall be dropped twice from a 1, 5= heighl,  For the fivst deop,
the Jongitadinal axis of the 'TD shall be parallel to the impact surface; for the
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second drop, the TD shall bhe rotated 90 degrees around its longitudinal axis [rom
the impact point of the first drap.

4. The TD shall be examined for physical damage.

5. Operating test recordings shall be made in accordance with paragraph 2. 8.

6. To be acceptable, the TD shall meet the requirements of paragraphs 3.1,
3.3, and 3.4.

3.9 Acoustical Noise

1. The test procedurces shall be in accordance with MIL-STD-810B, Mecthod
515.1, Proccdure I.

2. The TD shall be nonoperating during this test,
3. The TD shall be exposed to a sound level of 155 dB above the reference of
2x1074 dyncs/cm2 throughout the frequency spectrum from 20 to 10,000 11z for a

period of 30 minutes.

4, The TD shall be examined for physical damage,

5. Operating test recordings shall be made in accordance with paragraph 2. 8.

6. To be acceptable, the TD shall meet the requirements of paragrapbs 3.1,
3.3, and 3.4.

3.10 Acrodvnamic Ieatinz

1. The TD shall not be energized during this test.

2. A dummy warhead and guidance control group shall be mated to the TD

to simulate the thermal mass of the adjoining scetions and to minimize end cifects,

To reduce the power demand on the radiant heaters and to prevent short wiave-
Iength radiant encrgy from the quartz Iamps from passing divectly throush the 10
windows, the entire T shall be coaled with a coating of soot applied by an acety=
Jene torch,

3. ‘The TD shall be placed in a temperature chamber that has been presta-
bilized at a tempevature of =27 12°C, The TD shall be maintained at this tempera-
ture for not less than 2 hours,

4. The TD shall be transferred within 2 minutes (o (the radiant heatine
facility and the TD shin temperature raised to 107 102°C within 8 mimdes, Upon
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reaching this temperature the T skin temperature shall he made to follow the
temperature prolile of Fig, 10,

5. All power shall be secured and the TD returned to laboratory ambient temper-
ature by natural cooling,

6. The TD shall be examined for physical damage.

7. Operating test recordings shall be made in accordance with paragraph 2. 8 after
the TD has been stabilized at Jaboratory ambient temperature,

8. To be acceptable, the TD shall meet the requirements of paragraphs 3.1, 3.3,
and 3.4.

3.11 Captive and Flieht Vibration

1. Vibration fixture (Drawing DL 597A8210) shall be mounted on the vibra-
tion table with the mounting bolls tightened to a torque of 20 =1 1b-ft.

2. The TD shall be mounted on the fixture with the mounting clamps torqued
to 100 +5 Ib-in.

3. The TD and fixture shall be temperature-conditioned for at least 4 hours
at the test tcmperatures.

4. The TD chall be subjected to the vibration levels shown in IFig, 6 for a
period of not Iess than 30 minuies along each of the three major axes shown in 1ig.

4,

5. The operating duty cycle of the TD shall be energized for 2 minutes and

then de-cnergized for 2 minutes.

-~

6. TD windows shall be covered with a suitable optically opaque material.

7. ‘The operating tesi recordings of paragraph 2.8 shall be made during vi-
bration while the TD is encrgized.

8. The vibration shall be applied with the TD temperature stabilized at
laboratory ambient temperature, at =10 +2°C, and at 160 £2°C,

9. ‘The TD shall be examined for physical damage.

10, Opervating recordings shall e mide in accordance with paragraply.
after the ‘I'D has been stabilized at Taboratory ambicnl tempevature,

11. Criteria for passing this test shiall include absence of Tive pulses Tower
D inhibit rates and threshold rates than those speciliod in NAS-22620 and, alter
completion of the testy the D shall meet the requirements of paveagraples 501, 800,
and 8,1,
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3.12 INumidily (Nonoperatine)

The TD shall be equipped with dummy connectors and end plates that simu-
late the missile round configuration interfaces and be subjccted to the test of
MIL~STD-810, Mcthod 507, Proccdurc I, modificd as follows:

1. The TD shall be placed in a humidity chamber meceting the requirements
of MIL~-STD-810, Mecthod 507, at a temperature of 15 £5°C and a relative humidity
of 95 £5%. The temperature and relative humidity shall be changed over a 1-hour
period to 60°C (+0, ~G), and 70 £20% and be maintained at these levels for 3 hours.,
Over a 1-hour period, the temperature and relative humidity shall be changed
back to 15 £5°C and 95 #5% and maintained for 8 hours. The TD shall be subjec-
ted to 26 of the above cycles. It may be stored over weekend periods at 28 £16°C
and 50 £30% relative humidity.

2. The TD shall be examined for physical damage.

3. Operating recordings shall be made in accordance with paragraph 2.8
within 15 minutes of completion of the last cycle.
.
4. To be acceptlable, the TD shall meet the requirements of paragcaphs 2.1,
3.3, and 3.4,

- 3.13 Low Tcmperature Storagce

The TD shall be subjccted to the test of MIL-STD-810, Method 502, modi-
fied as follows: o

1. The TD shall be placed in a suitable low temperature chamber at ambicnt
" temperature, and the chamber temperature shall be decreased at a uniform rate
such that the temperature is -0 £2°C at the end of ! hours. This temperatuie
shall be maintained for not less than 72 hours.

2. The chamber temperature shall then be incercased at a uniform rale =uch
that the {femperature is =5 :2°C at the end of 4 hours.

3. The TD shall be energized, and the operability test of paragraph 3,1
shall be conducted during the Last 15 minutes of the test.

4. The TD shall be examined for physical damage,

5. To be acceplable, the TD must mecet the requivements of paragreaph S04,
as defined in NAS=2262, l
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3.14 Low Temperature Operation

For this test, which may be combined with the test of paragraph 3. 15, the
TD shall be subjected to the test of MIT.-STD-810, Mecthod 502, modificd as
follows:

1. The TD shall be placed in a suitable low temperature chamber at am-
bient temperature, and the temperature shall be deereased at a uniform rate such
that the temperature is -52 12°C at the end of 2 hours. The temperature shall be
maintained at this level for 2 hours. .

2. The TD shall be energized, and the test of 3.4 shall be conducted during
the last 15 minutes of the test.

3. The crileria for passing this test are the same as those specified in
paragraph 3. 15, item 5.

8.15 Low Pressure Operation (Altitude Simulation)

1. The TD shall be instalied in a temperaivrc-altitude chasber, and the TD
windows shail be covered with suitable optically opazjue maieriai,

2. The operating test recordings of paragraph 2. 8 shall be made.

3. The temperature and pressure shall be reduced to =52 #2°C and 55, 000
+1, 000 {t allitude, respectively. After stabilization at this condition for 2 howrs,
the TD shall be energized, and a recording shall be made while the chamber pres=
sure is changed to 80,000 £1, 000 1t altitude at themaximum rate of the chamber,
The TD shall be maintained at this condition for 2 minutes, and the recordinz shall
be monitored to verify satisfactory TD performance. The chamber shall then be
reiurned to laboratory ambicent {emperature.

4. The TD shall be examined for physical dainage.

5. The criteria for passing this test shall include absenee of five pal-e:
Afisha. y

Jower TD inkibit and threshold rates than those specitied in NAS-22625 and the T
shall meet the requirements of paracraphs 3,3, 3.3, and 8,4 following the test,

3.16 'ﬂ_is:h Temperatuare Sorace

The TD shall be subjected to the test of MIL~STD=810, Method 501, modificd

as follows:
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1. The TD shall be placed in a suitable high temperature chamber, with
the internal chamber temperature being controlled in accordance with the tem-
perature profile of Fig., 7. The TD shall be subjected to the temperature proflile
twice, for a total test time of 48 hours, Heating and cooling shall be such that

the TD is not exposed to dircet radiant or air stream heating or nonuniform
cooling.

2. The TD shall be removed from the chamber and subjected to the opera-
bility test of paragraph 3.4 within 15 minutes.

3. The TD shall be examined for physical damage.

4. To be acceptable, the TD must meet the requirements of paragraph 3.4,
as defined in XAS-2262,

3.17 High Temperature Operation

The TD shall be tested in accordance with MIL-STD-810, Method 501, modi-
fied as follows:

1. The TD shall be placed in a suitable high temperature chamber at stand-
ard room temperature, and the temperature shall be increased at a uniform vuic
such that the temperature is +62 =2°C at the end of 2 hours. The temperaiure ~hall
be maintained at this level for 1 hour. Heating shall be such that the TD is not ex-
posed to direct radiant or air strcam heating.

2, The TD shall be encrgized, and the test of paragraph 3.4 shall be con-
ducted during the last 15 minutes of the test. b

3. The TD shall be examined for physical damage.

4. To be acceptable, the TD must meet the requirements of paragraphs 8.1,
3.3, and 3.4. -

L]

3.18 Toemperafure and Humidify (Information Onlv)

1. The de=cnergized T shall be mated with end caps and dummy conneclors
to simulate the missile configuration inferfaces,

2. The 'ID shall be placed in a temperature and humidity chamber and be
subjected (o one complete Li=day "JAN" temperature and humidity eyele as speci=

fied in M11-STD=-001, Test 105,
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3. The TD shall be examined for evidence of corvosion, internal conden-
sation, and leakage.

4. Operating recordings shall be made in accordance with paragraph 2,8
after the TD has been stabilized at laboratory ambient tempcerature,

5. Tobe acceptable, the TD must meet the requirements of paragraphs 3.1,
3.3, and 3.4,

3.19 Vacuum-Stcam=-Pressure (Information Only)

1. The de-encrgized TD shall be mated with end caps and dummy connee-
tors to simulate the missile configuration interfaces.

2, The TD shall be placed in the vacuum-~steam-pressure chamber and be
subjected to 1,000 15-minute vacuum-steam-pressure cycles as specified in
MIL-STD-331, Test 106,

3. The TD shall be examined for evidence of corrosion, internal conden-
salion, and leakage.

4. Operating recordings shall he made in accordance with paracranh 2,8
after the TD has been stabilized at laboratory ambient temperaiure.

5. To be acceptable, the TD must meet the requirements of paragraphs 3.1,
3.3, and 3.4,

3.20 Static Bending Moment (Information Only)

1. The de-encergized TD shall be secured for this test by a holding fixture
(Drawing 2109051) mounied on a rigid structure capable of withstanding a bending
moment cxcceding 10, 000 ih-in,

2. The lever arim (Drawing 2:109022) shall be mounted on the forward end

of the TD, using onc of the two TD coupling rings, This assembly shall be mounted

on the holding fixture as shown in Fig, § using the other coupling ving, with the

coupling-ring screws positioned opposite the applied force and tightened to a torque

of 100 5 lb=in, :
3. JForce shall he applied at a rate of 180 to 350 1h/see at a point 11,900

40,062 inches from the forward end of the TD. When a forcee of 1, 780 pounds: has

been obtained, the foree shall be removed within 1,0 second, The TD shall then

be removed From the fixture and examined,
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4. To be acceptable, the TD must mect the requirements of p:ii‘ngmphs .k,
3.3, and 3.4.

3.21 Thermal Batterv Firine

1. The four TD devices to be tested shall be divided into two temperature
groups. The first group shall be temperature-conditioned at 462 +2°C for a mini-
mum of 1 hour; the sccond group shall be conditioned at <52 +2°C for a minimum of
1 hour.

2. The TD and test equipment shall be connectled as indicated in Fig. 9, and
the battery match resistance shall be measured and recorded prior to activation.

3. A 0.75%0.20-ampere current pulse shall be applied to the battery ignition

circuit (J1-9, Sk 639AS102) for a duration of not less than 50 ms.

4. For the life of the battery, the following parameters shall bhe recorded on
a sirip chart recorder at a chart speed of 0.5 to 1.0 in/scc:

o Thresholds with a dark background condition (J-3, Pin C)
o Inhibits with a dark background condition (J-3, Pin F)

o Thermal battery voltage (J-3, Pin X)

5. Within 15 seconds of battery initiation, the detection sensitivity of onc
quadrant at zero degree azimuth shall be determined as specified in XAS-2262.

6. The transmitter or recciver shall be masked off until 9045 seconds after
battery initiation, and step 5 shall be rcpeated.

7. The strip chart shall be examined for thresholds or inhibits that exceed
the false alarm or inhibit rates specified in XAS-2262. Thresholds that occur
during the detéction sensitivity tests of steps 5 and 6 do not apply.

8. Tobe acceptable, the TD must meet the requirements of paragraph 5.1,
as defined in XAS-2262,

3.22 Reliahility Test Procram

1. The reliability test program shall be conducted as shown in the flow din-
gram and program reference tabulation of Fig, 3.

2. Six TO shall he subjected to the 10 test exveles for a test=cquivalent of 6o
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flight missions, which will result in a demonstrated reliability factor of 0, 985
with a 60% conlidence level if no failures are encountered.

3.23 Engincering Test Procram

1. An cengineering test program shall be conducted for information only,
as shown in Fig. 2, The six TD subjected to this test are considered to be ex-
pended and shall not be used for flight tests.

.
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FIG. 1, Qualification Test Sequence,

46

!
H

T B s i 5 A S PP, s .t

Ak




6 UNITS
V,L O
y 3 UNITS 3 UNITS
! TEMPERATURE & HUMIDITY 3.18 VACUUM-STEAM-PRESSURE 3.19
{
: V.L O V,L O
}
<
§ ‘ 6 UNITS
| STATIC BENDING MOMENT 3.20
V,0, L
|
| } 62:12°
THERMAL BATTERY FIRING 3.21 e -
; 3@ -52:22°C
{
{
. 0
! . LEGEND
. V VISUAL INSPECIION 3.1
( L. MELIUM LEAK TCST 3.3
{ O OPCRABILITY TLST 34
\ FIC. 2. Engincering Test Sequence.
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UFxcept terperature stehilize each cycle

vibration tests.,

t¥pxcept vibrave for 2 heours/axis and do

L = Helium Leak Test 3.3

OPERABILITY VISUAL
- TESTS INSPECTION ~4——— 6 TD START 1ST CYCLE
PARA 3.4 PARA 3.1
H OPERABILITY :
L TESTS 10T1 CYCLE
B iR e
OPERABILITY
TESTS t————— 1ST THPOUGH $77H CYCL:
= PARA 3.4 7 \
MECHANTCAL CAMITVE & Fiooim )
L SHOCK VIBRATIC!  ————
PARA 3.6* PARA 3.11°* J

e e ———

(87
-

the saie tenperature ag Ll sucesdine

not operate until the last €3 secends.

Temperature and Axes Schedule

Cycle Temperature b X
bt A3 (longitudinal)

1 Ambicnt XY 2oxX Y % /

2 -12°C S ¥ 2 X Y 2 2 i

3 +60°C XY 2 X Y Z \ /
v 4 Ambicnt YZ-X- ¥ & X .

5 -42°C ¥ 28X Y8 X AIES

6 160°C Y% XY 2X (see 2.7.2)

7 Ambient Z2X Y Z X Y

8 -§2°C %X YA N D

9 160 Yodeeeyr X Y

10 Ambient X Y %X ¥ &

FIG. 3, Reliability Test Program,
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FIG. 9. Thermal Battery Performance Test Setup,
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