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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL HARDWARE
NUMEER: P2-3A-A6 -X

SUBSYSTEM NAME: SEPARATION MECHANISMS - PYRO

REVISION: 1 QA2 TRS
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU . DETONATOR | | SER26100094
LRU . BOOSTER CARTRIDGE SKD26100099-402

PART DATA

EXTENDED DESCRIPTICHN CF PART UNDER ANALYSIS:

TWGO DETONATOR/BOOSTER CARTRIDGE SUBASSEMBLIES ARE INSTALLED IN EACH
ORBITER/ET AFT ATTACH FRANGIBLE NUT (TWO FRANGIBLE NUTS PER VEHICLE).
EACH DETONATOR/BOOSTER CARTRIDGE IS INDIVIDUALLY CAPABLE OF FHAGWH[NG
NUT WHEN DETONATOR IS ELECTRICALLY INITIATED.

REFERENCE DESIGNATORS:

QUANTITY OF LIKE [TEMS: 4

FUNCTION:

DELIVERS A SHOCK OUTPUT TO FRACTURE FRANGIBLE NUT WHICH, IN CONJUNGTION

WITH A BOLT, STRUCTURALLY TIES TOGETHER THE ORBITER AND ET IM TWO PLACES
AT THE AFT ATTAGH POINTS.

P2-3A - 6.02



SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :!S3EPARATICN MECHANTSMS-FYRO FMEA NGO P2-3A -A6 =2 REV:10/09/87

ASSEMBLY :AFT ATTACH FRANGCIEBLE NUT : CRIT. PUNC: 1
P/H RI 1 5KD26100099=401 AND CRIT. HDW: 1
'SEB261000%4 VEHICLE 102 103 104
QUANTITY :4 EFFECTIVITY: X X X
: FHASE(S): PLXLO X QO DO IS
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ITEM: .
DETONATOR/BOOSTER CARTRIDGE, ORBITER/ET AFT ATTACH

FURCTION:

DELIYERS A SHOCK QUTPUT TQ FRACTURE THE FRANGIBLE NUT WHICH IN CONJUNCTION
WITH A BOLT, STRUCTURALLY TIES TOGETHER THE ORBITER/EXTERNAL TANK (ZT} IN
TWO PLACES AT THE APT ATTACH PAINTS.

FAILURE MOQE:

. INADVERTENT OBERATION
CALRE[S)

EXCESSIVE TEMPERATURE, ERRONEOUS SIGNAL TC NASA STANDARD INITIATOR f{HSI!

EFFECT(S) ON:
(A)SUBSYSTEM (B)INTERFACES (C)MISSION (D}CREW/VEHICLE

(A,B,C,D) LOSS OF CREW/VEMICLE.

DISPOSITION & RATIONALE:

(AJDESIGN {B)TEST (C)INSPECTION {D)FAILURE HISTORY (E)OPERATIONAL USE

(A) DESIGN
DETONATOR/EOOSTER USES RDX EXPLOSIVE MIX FOR HI-TEMP PROTECTICN. NST
MEETS EMT COMPATIBILITY PER MCS99-0002, TFIRING CIRCUITRY CONSISTS OF
TWISTED SHIELDED PAIRS FOR ELECTROMAGNETIC INTERFEREMNOE {EMI} AND RADIC
FEEQUENCY INTERFERENCE (RFI) PROTECTION. PYRO INITIATOR CONTROLLER (FIC)
IS TWO FAILURE TOLERANT FOR PROTECTION AGAINST AN ERRONEOUS OuUTPuT.

(8) TEST .
QUALLIFICATION TESTS: DETONATOR ORIGINALLY QUALIFICATION TESTED FOR APCLLO
IN 1565. ADDITTONALLY QUALIFIED FOR ORBITER AFT ATTACH PER CERTIFICAT-ON
REQUIREMENTS (CR) 45-565201., AUTOIGNITION TEST VERIFIED NO FIRE WHEN
EXPQSED TO 340 DEG F FOR 1 HOUR (MAXIMUM EXPECTED FLIGHT TEMPERATURE IS
+200 DEG F). NSI HAS BEEN QUALIFIED TO A NO FIRE CONDITION WHEN SUBJECTED
IO 1 WATT/L AMP FOR 5 MINUTES. CR-45-114-0018-0007.

DESIGN VERIFICATION TEST: NSI AND WIRING WAS TESTED FOR CLOSE PRONIMITY
RFI SUSCEPTIBILITY FRIOR TO APOLLC=-SOYUZ TEST PROJECT (ASTP).



SHUTTLE CRITICAL ITEMS LIST = OREITER

ISYSTEM :SEPARATION MECHANISMS-PYRO FPMEA NO P2~33 =36 =2 REV:10/09/27

ACCEPTANCE TESTS: ACCEPTANGCE TESTS INCLUDE TTNSILE TEST {1 COUPUN3 FROM
JAME HEAT TREAT), EXAMINATION OF PRODUCT (WEIGHT, WOREMANSHIP, FINISH,
JIIMENSTONS, CONSTRUCTICN, AND CERTIFIED M&P). ERIDGE WIRE RESTISTANCE AND
30 VOLT INSULATTIIN RESTISTANCE TEST FOR NSI. HNEUTRON AND X-RAY (PRESENCE
'F EXPLOSIVE MIX, NO FOREIGN MATERIAL, AND PROPFER ASSEMBLY), LEAKAGE

.1 X 10 To-6CC PER SEC HELIUM}, AND WEIGET {(PYRQ CHARGE AND ALL oOTYER
FARTRISGE PARTS WEIGHED PRE- AND POST=-ASSEMELY. TATALS WIST BE WITHIN
PECIFIED TQLERANCE). CR=435-114=0013-0007, ATP 5044, ATE 8634
\ZD26100Q0399.

'MRSD: TURNARCUND TESTS INCLUDE - FIRING LIME RESTISTANCE CHICX, PYEOD
NITIATQR CONTREOLLER (PIC) &I AND NOQ-30 RESISTANCE TESTS, POWER
IFF/ON STRAY VOLTAGE TESTS, PI¢ RESISTANCE TEST ON ZACH INSTALLED N3I
POST HOOMUJF), PRE=INSTALLATION PYRC INITTIATOHR ELECTRICAL TZST, PYRO
IRING CIRCUITEY VERIFICATION, AND ISQLATICN HI-POT VERTTTOATTON.

IMSPECTION

SEIVING INSPECTION

AW MATERIAL IS VERIFIZD BY INSPECTION TO ASSURZ SHUTTLE REIJQUIREMENTS=
EE SATISFIED.

NTAMINATION CONTROL :

ONTAMINATYON CCNTROL AND CCRROSION PROTECTION PRCCESSES VERITIZD 3%
NSFECTICN,

SEMBLY/INSTALLATION

ELECTID MANUFACTURING/ASSEMRLY STEFS ARE TIDENTIFIED BY MASA AND QUUALITY

SSURANCE AND VERIFIED BY GOVERNMENT INSFECTION MANDATORY IMSDECTION
OINTS {MIPS) . ' .

{DESTRUCTIVE EYALUATION

ARTS ARE X-RAYED AND N-RAYED TOQ VERIFY CORRECT ASSEMSLY AND PREISEZNCIE CF
LL DETAIL PARTS AND EXPLOSIVES. X-RAYS AND M=RAYS ARE REVISWED BY
ENDOR, DCAS AND MASA QUALITY AND ENGINZERING.

.TICAL PROCESSES

LL MANUFACTURING PROCESSES SUCH AS WELDING, PLATING, HEAT TREATING,
ASSIVATION AND ANODIZING ARPE VERIFIED BY I[NSPECTION.

IRAGE
TORAGE ENVIRONMENT VERIFIZD BY INSEECTTON.

AILURE HISTORY ' :
1 HISTORY OF PREMATURE FIRIMES INCLUDING SATURN AND ARGLLC.

PERATIONAL USE
INE.




