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ED73(93-87) 

TO: EL62/Allison Lee 

FROM: ED73/Steve Brewster 

September 9, 1993 

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

NI\SI\ 

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 consequently 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. 

Steve R. Brewster 
Chief, Dynamics Test Branch 

Enclosure 

cc: 
ED23/Brad Perkins 
ED71/Gerald Waggoner - w/o encl. 
ED73/Rolf Hofmann (3 copies) 
ED73/File copy 
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TEST AND CHECKOUT PROCEDURE 
FOR 

OpT/CAb TRMJ){&1IfT DcTELwr? S2-IV$(!)R. VI1?l(lIilo/J DEVcWpJiA8NT 1£5r 
L.iS - Dt;;:: v- t:Dq3 - Clbo 

Date of Test: 

Test Article Serial Number: 

Test Requirements Documents: M TCP-DC-o ro- ~ 
FOP's Attached: 

\ 

Type of Test: S~n1:! 1 (\av\d,f!tIA V:hcc, ... wu .DeVf'Icf'!l1p~lt 

APPROVED BY: 

APPROVED BY: 

Steve R. BrewsterjED73 
Chief, Dynamics Test Branch 

Quality Assurance 

Date 

Date 
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2.0 SCC'PE 

i;lC 1. '..:.ces 

ana shock tests. 

-:..::.... __ .... levels, . . , ""'1--_ .. _-,...--_ ...... ,..., 
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3.0 AP:!?L!CasL:Z'DOCUME~S 
'. 

DST-FOP-VS-003 FA.CI::'ITY OPERA':'!CN PROOEDL"rtE (111'-::(05 2:, :983) 

The Test Eng'ineer !7i11· be in charge of all preparations anc. 

activities during the vibration test phase. 

5.0 SAFETY 

When safety critical test condi~ions require personnel access, the 

Test Engineer will assur~ that the operation procedures and 

policies set forth in ET01-SOP-Ol, "standard Operating Procedure 

for Safety Critical Operations" will be adhered to. 

The Test Engineer will be responsible for the safety of personnel 

involved in the test activities; and will be notified immediately 

of any personnel injury. 



1.4 

TEST OPERATIONS SET-UP 

UIS 

Verify proper calibration of instruments to be used. 

Verify proper calibration of accelerometers to be used. 

Install test article on shaker and verify test axis. 

Install accelerometer(s) on test article. 

1.5 Verify continuity from accelerometer(s} to charge 

amplifier output(s} 

Torque Values: 

Te.st Fixture: CoS ft -Ah 
Test Article: 

Shaker Used.: 

Adapters: trsed: (. f'l Jle. b !"'tctret 
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SINE EVALU~TION CRECK-OUT 

1.1 Verify test progra~ and record the abort level below. Iff 
Abort Level 

1 .. 2 Perform levels as defined below and verify with plc~. if / 
1.3 Record the followi~g: 

Ampli::ier Gain 

Charge Amp. :.5., 

5 ?-(:JOO Hz at _!..:' 5::.'--.:::0--:...-_, 1 imi 7. ..:..+-"(:....--.:3~_cB 
Hz a~ __________ __ limi7. _________ cB 

Sweep Rate = _-.:..:.f ,-=.0..:::.0_ oct/min 

Test Level Concu==ence: 
Component Assessment Branch Date 



s:nre '1'B5'1' 

:1..1 Record a minilll= of ::l 0 seconds of c;ali):)ration signal on 

tape recorder. 

1.2 Set full scale ranges on inst~~er.ta~ion ampl:~:ers and 

note on data sheet. 

1.3 Set power amplifier gain to position noted during sine 

1.5 

1.6 

1.S 

test checJc-out. 

Perform self check of control system. 

Start tape recorder. 

Begin sine sweep. 

Note tilne of DeS "Sw"EEP UP" or "S,,"EEP DOWN" indication 
light. on Ta.~ €. :She." • 
During first sweep, pres~ the "SAVE" button on DCS. 

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

1..10 

1.U 

1.12 

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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RANDOM CEECX-CUT 
AXIS 

1..:1. Veri!y test prcgra~ and record ~~S abcrt li~i~ be:c~. 

RMS a.bo~ li:nit 1: $,00 c.:s 

:1..2 Pe==cr:n. levels as c.e:::"ned below· anc. ve=i=y 

~.3 Rec==~ the fcllcw~~g: 

Ampli!ie= Gain 

Char;; e ]..:::;:. ::. s . tOO C-

?-o Ez @ 0,&1/-
~ 

G" /".:-... - f 1:"::l:"-:'5 -t 3, ,-15 cLC3 

:20 Ez - 5<.) Ez @ CJ. • C-t. cl 6! (JCt- 1:':1':'-:5 

~(> E- - 1[0 E:z @ &. ~r.J c-Yh i .:-,.;------ ..... ~ 

tlo E:: - ?-OC> Ez @ -I~,J.. d. 810(\ l!'::t':'-:s 

:lOc' Ez - l3SiJ E:: @ 0.ov''6 C-"! #"2- l:"::L:"-:s 

\'350 Ez - ?-()Oo t: .. 
.. ¥ @ -/3,7 tlB/lXt li~i~s 

'-.,. ::.- - 20CO ..:.,. .. - @ o ,bC?~ Cr-"'/Ih;... l:'::tit.s 

E: - ~ .. @ l:'::L:'-cs .--
'C'.,. - Ez @ l!.::1.i~s --

CC::l':::osi~e = ()..I 37 G=s 

Test T:":e = GO Sec. cd -(;}" rl g L'OM {vii lwei 

Tes~ Level C~nc~=ence: 



RANDOM TEST 
AXIS 

1.1 Record a minimum of 30 seconds of calibration signal on 

tape recorder. 

1.2 set full scale ranges on instrumentation amplifiers and 

note on data sheet. 

1.3 Set power amplifier gain to position noted during random 

test check-out. 

1.S 

Perform self check of control system. 

Begin test sequence at - ~ dB from full level. 

At -~ dB, start tape recorder. 

Note time when full level is reached. 

1.8 At the completion of the test, set power amplifier gain 

to off. 

1.9 stop tape recorder. 

1.10 Inspect test article for damage or degradation. 

1.11 Remove test article from shaker. 

/ / I 

f// 
[// 

cl I 
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~e Test and Checkout Prccedure 
.2.5 been satistactorily c:::mpleted 

SuJ::mitted by: 

Q~ali~7 Assur~ce 
Mer:'; tor 

Da-::.e. 



SYSTEM VERIFICATIONS 



U CONTROL HORIZ. 
POST TEST 

RMS LEVEL - 12.17 C'S 
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TEST SPECIFICATIONS 



1. IDEHT? 
OTD LIS, SINE SYEEP 

2. LOWER FREQ LIMIT? HZ 
5.0 

3. UPPER FREO LIIIIT? HZ 
2000.0 

4. STARTING FREQ? (tUP, -DOWN) 
5 •• 

S. MURDER OF SINGLE SWEEPS? 
1 

6. SIJEEP MODE' I-LOG, 2'LltI 
1 

7. SUEEP TINE ')P RilTE? 
loTlliE, 2")I;T rll1l, 3·[,EC'MIN 
a 
OCT,llIt!? 
1.00 

SUEEP TIllE· 8.';44 MItI 

8. REFEREtiCE Efj')EL',PE SPECIFIcATION 

UNITS? 1'111, a-eN 
1 

FOPMATI 
FPEQ,AMPL, T'IPE, LIMIT, DF J 

AMPLITUDE TYPES: 
loG'S P ,aoIN/SEC ,3-!l1 P-P 

ENTER 0 TO TERI1!I~"TE 

POINT 8 11 
5.0 .5000 I 3.00 
.50 G'S, 6.143 W/S, .3311 III) 

POINT # a1 
Z000.0 .5000 I 3.00 

.50 G'S, .015 I1I1S, .0000 lin 

9. MU:<? -/E5;NO 
NO 

10. NUMBER OF COIlTR0L CH"I'IIELS" 
I 

I<CCELERATION t;;,LI,"f- 'Ie'·"" 
CHAr-mEL I" MI)/S 

I 300.000 

1:. COI/TROL MEAS METHOr." 

I'PEAK, a·AUG, 3·RMS, 4·FILTER 
4 

12. COtlTPOL STRATEGY? 
l-MAX, 2 a MIN, 3-AVG 
3 

13. IiUl1BER OF LIlIlT CHANNELS? 
o 

15. NUMBER OF /lEAS CHANNELS? 
4 

MEAS SPE';IFICATlOtlS? 
CHANNEL a,/lIJ/UlllT 

1 300.000 
(HArmEL •• MII/UNIT 

2 100.000 
CHHNIlEL 8,III)/UtlIT 

3 100.000 
CHAHItEL • ,!'IU,'UN IT 

4 100.000 

16. MEASUREMENT MEAS I1ETHOO? 
lopEAK, a·AUG, 3'RM5, 4·FILTER 
4 

17. STAPT-UP TIME? SEC 
5.0 

18. SHUT-POUIl TIME? SEC 
1.0 

19. MAliUAL MODE EIIABLED? YES;IIO 
YES 

a0. MAX DRIUE? MU PEAr 
S000. 

21. SELF CHE(K LEVEL? MU PEAK 
500 

2a. flLARM LEtJEL? % ABORT 
99.0 

MAX DISP • 
MAX IJEL • 
MAX A,:eEL-

.3911 IN P-P 
6.143 11ll5EC P 

.50 G S P 

fUNCTION? ,c. ~ /R" / l" IS I' DL, PU, /E, ?? 



1. 100NTI 
On·LIS 
2. TRUE RANDOI'! 1100£1 YESSIIO 

YES 

3. AVERAGING WEIGHTING FACTOR? 
16 

IIVGS/LOOP? 
5 

4. 3 SIGAA CLIPPJHG1 VES,NO 
YES 

5. ~SUREMEHT "ODE? YES,NO 
YES 

t OF AVGS? 
20 

AI)GS/LOOP? 
5 

6. $ CONTROL CHANNELS? 
1 

7. CALIBRATION? MV/G 

CHANNEL A 
38.00 

CHANNEL B 
30.00 

8. SYSTEI'I GAIN? (l/VOLT e INPUT 
24.00 

9. SELF CHECK LEVEL? -D. 
-6.00 

10. LEVEL SCHEDULE 
LEVEL(-DBl.TIME(SECl? 
1. -12.00 60. 

11. LItlE ABORTS EfiABLED? -DB 
-3.09 

ABORT TIME? 10 SEC MAX 
1.0e 

12. MANUAL MonE ENABLED? VESINO 
YEs 

1~ J~~ b'b~~ i tMtT? ~ 

14. RMS ABORT LIMIT? 08 
3.00 

15. * titlES? 
512 

16. LOUEST FREQ? 
20.41& 

11. HIGHEST FREQ? 
aGee.0e 
/lAX FREQ.· 2560.00 HZ 

RESOLUTION· 4.88 HZ 

LOG HORIZ.- 3 DECADES 

18. IIIPUT IIODE? 
t-RAG •• FREQ.LIKIT+.LIMIT-(D8)/ 
2-SLOPE.F~ED.LIMIT+.LIMIT-(DB)/ 
3-DISC 

1 

19. MAGNITUDE? GSOR/HZ. f. a& HZ 
.040090 

2&. MAG •• FREQ.LIMIT+.-? 
.800000 50.00 3.00 1.50 

21. KAG •• FREO.LIMIT+,-? 
.800000 110.00 3.00 1.50 

2a. nAG •• FREO.tIMIT+,-? 
.048900 CleO.00 3.00 1.50 

23. nAG •• FREQ.LIMIT+.-? 
.048000 1350.00 3.00 1.50 

24. flAG •• FPEO.LIMIT+.-? 
.008000 2000.00 3.00 1.50 

RMS VALUE- 12.137 G'S 

FUNCTION? /C./R. /t. IS. DL,PU./E,?? 



SINE SWEEP, AXIAL eX) AXIS 
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R4 L2. AXIAL AXIS TEST 
MEAS DATA' CH 3 : POST TEST SIJEEP • 1 UP 

10 N UNITS 

1 

o 

I 
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4.94 2000 

10 0 HZ lOG OTD LIS. SINE SWEEP 
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R3 L1, tl AXIS TEST 
MEAS DATA. eH 4 I POST TEST SWEEP 3 1 UP 

if) Ii UNITS 
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R4 AXIAL, Ll AXIS TEST 
"EAS DATA' eH 4 : POST TEST 
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RS AXIAL, L2 AXIS TEST 
POWER SPECTRAL DENSITY 
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