SHUTTLE CRITICAL ITEMS LIST - ORBITER

SUBSYSTEM :SEPARATION MECHANISMS-PYRO FMEA NO P2-3A -Ul -1 REV:10/09/87

ASSEMBLY :UMBILICAL PLATE SEFPARATION CRIT. FUNC: IR
F/H RI $1SED261000%99 CRIT. HDW: 2
VENDUR P/N: VERICLE 1oz 103 104
QUANTITY :12 EFFECTIVITY: X X X

181X FER SIDE FPHASE(3): PL L X oo Do L3

REDUNDANCY SCREEHN: A-N/A B=N/3, C-PASS

FREPARED BY: _ APPROVED BY: 18/, jo7 APPROVED BY (NASA);
DES R. H. YEE DESSC U wte Lo b ¢ Ordyne SSM EW BTy,
REL M. B. MOSKGWITZ REL £ -

Qe E. M. GUTIERREZ QB

ITEM:

DETCNATOR, FRANGIZLE NUT

FUNCTION:
DELIVERS A SHOCK OUTPUT TO FRACTURE A FRANGIELE NUT WHICH, IN CONTUNCTION
WITH A BOLT, STRUCTURALLY TIES TOGETHER THE ORBITER/EXTERNAL TANK (ET) IH
31X PLACES AT THE TWO UMBILICAL PLATES.

FAILURE MODE:
FATIS TO FUNCTION OR LOW-ORDER FIRING

CAUSE(S): _
Los8 OF INFUT - ELECTRICAL/NASA STANDARD INITIATORS (HEL'S), aTRUCTIRAL
FAILURE OF THREADS AT NSI INTERFACE, CONTAMINATION OR IMPROFER LOADING OF
FYRO MIXTURE, HANDLING DAMAGE

EFFECT(S) ON:
(A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREN/YEHICLE

(A) LOSS OF REDUNDANCY.

(8,C,0) NONE; REDUNDANT MEANS AVAILASBLE TO ACCOMDLISH FUNCTION. [DUAL
FAILURE RESULTS IN LOSS OF CREW/VEHICLE.

GISPOSITION 3 RATIOMALE:
{A)DESIGN [B)TEST {C)IMSPECTION (D)FAILURE HISTORY (E)OPERATIONAL USE

(A) DESIGN
USING DEVICE (FRANGIALE NUT) UTILIZES TWO (REDUNDANT) DETONATORS.
EACH DETONATOR IS DESIGNED TC PRACTURE A NUT WITH A WEB TMICKNESS 205
GREATER THAN SPECTFTED. MATERIAL IS A286 CREYS POR CORROSION PROTECTION.
EXPLOSIVE MIX IS RDX ANO LEAD AZIDE.

(8) TEST
COMPONENT QUALIFICATION TESTS: SALT FOG, SHOCK, VIBRATICON, THERMAL
CYCLING, HIGH TEMPERATURE FIRING AT ALTITUDE, & FOOT DROP TEST, SaND/DUST,
HIGH/LOW/AMBIENT AND CRYCGENIC (+«4%0 DEG F} FIRINGS. CERTIFICATION
REQUIREMENTS ({CR) 45-114~0013-0003, ¢R-45-4%3-0021-000%: SKBI6100097.
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ASSEMBLY QUALIFICATION TESTS: 26 FIRED TN eONJUNOTION WITH 3/4 INCH ¥UT
QUALIFICATION (=200 DEG F/~-400 DEG F/AMBIENT): SALT FOG, VIZRATION/LCW
TEMPERATURE, SINGLE DETONATOR 120% WEB MARGIN FIRING, LIMIT AND ZIRO
APPLIED LOADS FIRINGS. CR-45%~114-0C018-0Q03. '

DELTA QUALIFICATION FCR SRRE: VIBRATION AND SHOCOK. CR—45-453-0021-000%.

SYSTEA QUALIFICATION TESTS: & FIRIVGS CRYOCENTIA TEMPERATURE WITH rLIGHT
PRELOAD 35 K-LB. (UMBILICAL SEPARATION) . CR=45-%s53321%,

ACCEPTANCE TE3T5: HELIUM LEAK TEST, N=-RAY AND X-RAY (PRESENCE AMD PRCTER
CRIENTATION OF PARTS), WEIGHT RECORDS FOR EXPLUSIVE MIX, LOT FIRING TEST
ON PANDOM SAMPLES, INSULATION RESISTANCE, NSI BRIDGEWIRE fRESTSTANCE TZIST,
TEINSILE TEST COQUPRONS FOR BODY. CE~45=453=0021-0009, ATP Ba4i4:
gKBzZ&lo0097.

PYRO VERTFICATION TEST: SAMPLE LOT FIRING YEARLY AT ¥3C UNTIL AGE LITZ
EXPIERES,

OMRSC: TURNARCUND TESTS INCLUDE - ®Y¥YRO INITIATOR CONTROLLER (PIC)
RESISTANCE CHICK, CIRCUIT CHECKCUT, UMBILICAL WIRE HARMESS INTEGRIT:,
NSI PFREFLIGHT BRIDGEWIRE CHECK, FPOST-TLIGHT JNFIRED ORDNANCE INETECTICY,
VERIZY WIRE LOCP FOR MCTION ALLOWANCE, AND VERIFICATION CF ALL 2ARTS CF
SEFAFATION SYSTEM IN DEBRIS CONTAINERS. NEW HARDWARE INSTALLED EACH
FLIGHT.

) INSPECTIOM

RECEIVING INSPECTION
RAW MATERIAL IS VERIFIED BY INSPECTION T ASSURE SPECIFIC. SHUTTLE
REQUIRTMENTS ARE SATISFIED.

ONTAMINATION CONTROL
CONTAMINATION CONTROL AND CORROSION PROTECTION FROCESS VERIFIED BY
INSPECTICN.

LSSEMBLY/INSTALLATION

SELECTED MANUFACTURINGC/ASSEMBLY STEPS ARE IDENTISIED BY NASA AND QUALITY
ASSURANCE AND VERIFIED BY COVERNMENT INSPEQCTION MANDATORY INSFECTICH
FOINTE ([(MIPS).

IONDESTRULTIVE EVALUATION

PARTS ARE X-RAYED AND N=-RAYED TO VERTFY CORRECT ASSEMBLY AND PRESENCT OF
ALL DETAIL PARTS AND EXPLOSIVES. X-RAYS AND N-RAYS ARE REVIZWED BY
VENDOR, DCAS, HASA QUALITY AND ENGINEERING.

RITICAL PROCESSES | | |
ALL MANUFRCTURING PROCESSES SUCH AS WELDING, PLATING, HEAT TREATING,
PASSIVATION AND AMODIZING ARE VERIFIZL BY INSPECTION.

TORAGE
STORAGE ENVIRONMENT VERIFIED BY INSPECTION.
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TESTING
DESTRUCTIVE LOT ACCEPTANCE TESTING BY SAMPLE STZE VERSUS LOT SIZE.

(D) FAILURE HISTORY

FOR DETONATOR FAILURES ATTR
REF. FIAR NO. HBCDi10Z.

{E} OPERATIONAL USE
NONE - '

FMEA NO P2=-34 -Ul =1 BEV:10/09/37

ISUTABLE TO NSI=1, {SEE HSI_CIL 02=3-J05~1)



