Roply to Attn of

National Aeronautics and
Space Administration

George C. Marshall Space Flight Center
Marshall Space Fiight Center, Alabama 35812
AC(205)544-2121

ED73(93-87) September 9, 1993

TO: EL62/Allison Lee
FROM: ED73/Steve Brewster

SUBJECT: Optical Transient Detector (OTD) Sensor Vibration
Development Test - LIS~DEV-ED93-060

en

A vibration development test for the OTD Sensor was completed
on September 2, 1993. The test consisted of sine sweeps and
random in all three axes. Since the first sine sweep detected
a high gain resonance at around 120 Hz, the random vibration
run was held at -12dB full level. This random vibration run
confirmed the resonance, and conseguently the test article
would probably not have survived the full level vibration. One
control accelerometer and twelve response accelerometers were
placed on the test fixture and test item, respectively, as
shown on the following page. After the tests, no anomalies
were discovered.

Any questions concerning this report should be directed to J.P
McGee, Rocky Stephens, or Bob Engberg at 544-1136.

N~

Steve R. Brewster
Chief, Dynamics Test Branch

Enclosure

cc:

ED23/Brad Perkins

ED71/Gerald Waggoner - w/0 encl.
ED73/Rolf Hofmann (3 copies)
ED73/File Copy
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TEST AND CHECKOUT PROCEDURE
FOR

OPTIAL  TRMGENT DETELIOR  SEMOR  VIBRATION DEVELopMENT T, Es
LiS5=DeVv-EDI3-06o

Date of Test: Q”’A"Q

Test Article Serial Number:

Test Requirements Documents: MTcp-DC-01D- Z0

FOP’s Attached:

4\

\

Type of Test: sme ¢ Rendoyn  Vibrosian  Developmet

PREPARED BY: _ foelret C QaZ’YéVW\/ G-5~03

Test Engineer/ED73 Date
' A = . ‘?»&-—»C? ?
'Zf('/ POVERIV.d }“LK;{/'M =
Engingering Tedhnician/ED73 Date
APPROVED BY: é‘ Goe fj é&, e, 9-9-93
Steve R. Brewster/ED73 Date

Chief, Dynamics Test Branch

APPROVED BY:

Quality Assurance Date



DUR20SZ

This procedursz cdefines the stacs necsssary to assurs the pracer
check-cut for and the executisn ¢f vikbratien and shecX tasts,
SCCPE

=i proeedurs includes  tast lavels, instromentition and

deccunmentaticn necagsary Icr the Tast Encinesr To conduct vizrsticn

ané sheck tasts,.
APPLICARLE ‘DCOUXENTS
DET-FOE~VS~003 FACILITY CPERATICN PROCEDURE (MARCH 2z, 1283}

GENERAL RIQUIREMENTS

4]
.

The Test Engineer will be in charge of all prepsrations

activities during the vibration test phase.

SAFETY s

When safety critical test conditicns require personnel access, the
Test Engineer will assure that the operation procedures and
policies set forth in ET01-S0P~01, "Standard Operating Procedurs

for Safety Critical Operations" will be adhered to.

The Test Engineer will be respensible for the safety of perscnnel
involved in the test activities; and will be notified immediztely

cf any personnel injury.



i
TEST OPERATIONS SET~UP E "‘ig g
axrs T 5
1.1 Verify proper calibration of instruments to be used. / ol
1.2 \}erify proper calibration of accelercmeters to be used. vl //
1.3 Inst;all test article on shelker and verify test axis. _d e
1.4 Install accelercmeter(s) on test article. a4l
1.5 Verify continuity from accelerometer(s) to charge
amplifier output(s) ) -
Torgue Values:
Test Fixture: .65 £+ -Fbe
Test Article: 35  n- e
Shaker Useds Ling 335
Adapters Used: Cvadle  badeetr o 19.5" dumeter plm e

st
T



SINE EVALUATION CHECK-QUT

Verify test program and record the abort level below.

Abort

Perform levels as defined below and verify with plct.

Record the

Level

Sollewing:

-

Aol
Lateval |

AXIs _

\
‘\

14 %

A

~ |lateval 2

R

Amplifier Gain
Chargce Amp. F.S. 10 ¢ contrwl 30 ¢ yegpouse
s - X000 Hz 2t ,> (- , limiz H1 -3 ez
- Hz zt , limiz azs
Sweep Rate = [Oo oct/min
Test Level Concurrance:
Component Assessment Branch Date



1.10

1.311

1.12

SINE wRsT

AZIS

Record a minimum of 30 seconds of cz2libration signal en
tape recorder.

Set full scale ranges cn instrumentaticn amplifiers and
note on dééa sheet.

Set power amplifier czin to positien noted during sine
test check-cut.

Perform self check of control systenm.

Start tape recorder.

Begin sine sweep.

Note time of DCS “SWEEP UP" or V"SWEEP DOWN" indication
light. on_Tepe SheeT

During first sweep, press the "SAVE"™ button on DCS.

If more than one sweep, note time of DCS "SWEEP UP" or"
"SWEEP DOWN" indication light.

At

Axi ol
Latem |
Loferyl 2

[l

At the completion of the sweep, set power amplifier
gain to off’ ;

Stop tape recorder,

Inspect test article for damage or degradation.
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Test lLavel Concurrance:

2eard RM¥MS akert limis belcow.

t .00

€3

kelew and verify Witk plct.

LA

100 (-

Q.(DQ— c-z/:-::, iimizs
9.5 dB/act Limics
___C"/_,__‘_@Q______G-t/lf—z_, limizs
~14.2 dB/&(‘r limizs
C.0%  Clhs 1imics

3.7 dBfoct
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1.4
1.5
i.8
1.7

1.8

RANDOM TEST
AXIB

Record a minimum of 30 seconds of calibration signal on

tape recorder.

Set full scale ranges on instrumentation amplifiers and

note on data sheet.

Set power amplifier gain to position noted during random
test check-out. )

Perforn self check of control systemn.

Begin test sequence at - _| &~ &B from full level.

At -“ui_ dB, start tape recorder.

Note time when full level is reached. nevey yeached

At the completion of the test, set power amplifier gain

to off.
Stop tape recorder.

Inspect test article for damage or degradation.

Remove test article from shaker.

Lateve ! &
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FOB8T-TEST VERIFICATION

he Test and Checkout Proecedure [ |S5~DEV-EN93 -~ 060
2s keen satisfacterily completed and documented.

SukEmitted by: {Q\&{’Gﬂt C @,%m@y 7-7-4 3

Test EncineerASd73( Date

Vexrified bv:

Crzlity Assurzrnce D
¥ernitor

i)
l
i



SYSTEM VERIFICATIONS
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U CONTROL HORIZ.

POST TEST ELAPSED TIME = 68 SECS AT .00 DB
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U CONTROL VERT

‘. . POST TEST ELAPSED TIME = 6@ SECS AT .00 DB
- " RMS LEVEL = 12.19 ¢’S DELTA F + 4.383 DOF~ 296 AUFs 16
10 ® G SGR/HZ .
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TEST SPECIFICATIONS



1.

ot L

2.
3.
4.
5.
6.

7.

IDENY?
I3, SINE SUEEP

LOUgRoFREG LIRIT? HZ

-

UPPER FREQ LIHIT? HZ

2000.0

STARTING FREQ? (+UP, ~DOLM)
5.8

83?95“ OF SINGLE SUEEFS?

?NEEP MODE? 1+=L0G, 2-LIN

SUEEP TIME OP RATE?

é-TIME, 2+00T MIH, 3=DEC/NIN

OCT. HIN?

1.09

SUEEP TIME = B.od44 MIN

REFERENCE ENUELUPE SPECIFICATION

gNITS” L=I, 2=CM

FORMAT

FREQ,ANPL, TYPE,LINIT DE)

AMPLTITUDE TYPES!:
16’8 P ,8sIN/SEC ,3=110 P-P

ENTER 8 TO TERNINATE

POINT 8 17

5.9 5000 1 .99

.58 G’8, &£.143 INs5, L3311 1

POINT g 27

2ogo.o 25008 1 3.90

{
g.

1e.

.58 65, .15 IH/S, .8092 IN)
MUX? YES;NO
NG

N?HBER OF CONTROL CHAMIELE™

ACCELERATION CALTERPETI G "
CHRNHEL &, MU/4%
i 300.000

. COHTROL MERS HETHOL®

id.

13.

15.

186.

17!

13.

19.

20,

21,

2.

i*PERK, 2=AUG, 3=RNMS, 4-FILTER

CONMTRGL STRATEGY?
g-NAX, 211N, 3=2AUG

HgmBiR OF LIMIT CHANNELS®
NENBER OF MEAS CHANNELS?

HMEAS SPECIFICATIQHS?
CHANKEL 8,MU-UNIT

1 300,000
CHANHEL 8, 8U/UNIT
2 108.080
CHARNEL 8,RU/UNIT
3 100.000
CHANHEL 8,8U-UNIT
4 109.000

MEASURENENT MERS METHGD?
i'FEﬁK, 2=AUG, 3=RMS, 4:FILTER
START-UP TIME® SEC

5.0

SHUT-DOMH TIME? SEC

MANUAL MODE EHABLED? YES:HO
YES
f’lgg DRIVE? MU PERK

SELF CHECK LEVEL? iV PEAK
Seo

ALARM LEUEL? % ABORT

93.0

MAX DISP = +3911 IN P-P
MAX UEL = 6.143 IH/SEC P
MAX FCLEL= B0 GSP

FUNCTION? . C,./R,/L,s5,DL,PU, /E,7?



i, IDENT:
oD LIS )
2. TRUE RANDOR HMODE? YES;NO
YES
3. aggnaczus LEIGHTING FACTOR?
augsxuoop?
4. 3 SicHA CLIPPING? VES;NO
YES
§. MEASUREMENT MODE? YESNO
VES
$ OF AUGS?
20
ang/LOOP?
6. 8 Eonrnet CHARNELS?
7. CALIBRATION? KU/G
CHANNEL A
30.00
CHANHEL B
30.00
8. SYSTEH GAIN? G/UOLT & INPUT
24.00
9. SELF CHECK LEVEL® -DB
"6-90

6. LEVEL SCHEDULE
LEVEL(-DB), TIME(SEC )Y
i, '13406 ©0.

11. LIRE ABORTS ENABLED? -DB
*3.00

ABORT TIRE? 1@ SEC Max
1.08

1a.vggﬂuan MODE ENARBLED? YES;RQ

17 TTaugs AYAHADE F r&rTy %

14, RNMS ABORT LINIT? DB
3.00
15. & LINES?
5ie
16. LOUEST FREQ?
26,00
17. HIGHEST FREG?
2000, 08
RAY, FREQ.» £25806.00 H2
RESOLUTION= 4,88 HZ
LOG HORIZ.= 3 DECADES
18, INPUY WODE®?
1-HBAG.,FREG,LIRIT+, LIAIT-C(DE);
2°SLOPE, FREG, LINIT+, LINIT-(DB);
3-D18¢C
i
18, FAGNITUDE? GSOGR/HZ, Fe= 28 HZ
. 840080
20. HAG, ,FREQ,LINIT:, -7
.B2GGse 50.83 3.00 1.59

21. BAG.,FREQ,LIMIT+, -7
.800060 110,90 3.80 1.50

22. BAG,,FREG,LINIT+,~?
.848000 200.09 3.00 1.%9

23. ARG, ,FREG,LINIT+,~?
248000 13502.00 3,88 1.50

24. PAG. ,FREQ,LINITS,-?
.008000 £000.00 3,00 1.50

RNG UALUE~ 12,137 6'§
FUNCTIONY /C,/R,/L,~5,DL,PU,/E, 7%



SINE SWEEP, AXIAL (X) AXIS
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R4 L2, AXIAL AXIS TEST

MEAS DATAY CH 3 & POST TEST SUEEP 8 i uP
10 N UNITS
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4.94 2000
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R3 L1, L1 AXIS TEST
MEAS DATAS CH 4 3 POST TEST
10 N UNITS

SUEEP ¢ 1 up

I B

[*--..,.“__“
[~
-
- S S

4.94

12 %uz Log

2009
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R4 AXIAL, L1 AXIS TEST

. MEAS DATAS CH 4 : POST TEST SUEEP 1 uP
1o M UNITS
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R2 L1, L2 AXIS TEST, ACCEL CAME OFF

MERS DATAt CH 3 1 POST TEST SUEEP & 1 UupP
19 N UNITS
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R2 L2, AXIAL aXI9 TEST
POUER SPECTRAL DENSITY
RMS LEVEL = 8,299
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R4 AXlal., AXIAL AXIS TEST
POUER SPECTRAL DENSITY
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