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VENDOR NAME VENDOR MUMBER
s THRUSTER ASSEMBLY : MC237-0047

PART DATA

.
e i

EYTEMDED DESCRIPTION OF PART UNDER AMALYSIS:

THRUSTER ASSEMEBLY - STABILIZED PAYLOAD DEPLOYMEMT SYSTEM

THERE ARE THREZ MAJOR PARTS TO THIS DEYICE: THRUSTER, WITH MOYEASLS 2UT

igss.iiatiua FIXED PISTON (CFT) AND DUAL PRESSURE CARTRIDGE (CFE)}/NST (SFT}
-5 -

REFERENCE DESIGRATORS:  VE4XO0B6JE
VI4XCHA4E
yi4x0812E
YE4XDEZ2E
V542084
VE4X0B6SE
YEQZDB41E
YE4XDB23E .

QUANTITY OF LIKE TTEMS: 2
ONE PER PEDESTAL

FUMCTION: .

THIS TTEM IS A STANDBY DEVICE WHOSE PURPOSE IS5 TQ ACTUATE THE COUPLER -~
{V790-544005) AMD CAUSE .THE PRIMARY/ScCONDARY RUTARY ACTUATORS TO -
DECOUPLE/COUPLE AND THUS CHANGE THE DRIVING PEDESTAL WHEN REQUIRED. THE
DEVICE OPERATES WETH PISTON WQVEMENT RESPONSE TO PYROTECHNICALLY
GEMERATED BAS PRESSUAE, REACTING AGAINST THE COUPLER; SEE MO-AA4-60E,
THE THRUSTER IS FITTED MITH DUAL NEI/PRESSURE CARTRIOGE ASSEMBLIES TD
ACTUATE A SINGLE PISTOM. WHEN THE DEVICE 5 SELECTED-AND FIRED BY
ELECTRIAL IMPULSE THE SEQUENCE OF EVENTS IS: NSI FIRES, PRESSIRE
CARTRIDGE IGNITES, GAS PRESSURE ACCUMULATES, PISTON MOVEMENT IS
INITIATED, FISTOM SHEAR PIM IS FRACTURED, PISTQN MOVEMENT COMTINUES

FULL STROKE. AT THE END GF TRAVEL, GAS PRESSURE FORCES CAUSE THE PISTOM
FLANGE 70 DEFORM AND *L0CX' THE PISTOM IN PLACE. THE SPECIFICAVION FOR
THE NSI, NASA SL8 251000%2/SKB 25100066, INCLUDES A “NO FIRE® COMDITION
OF ONE AMP AND ONE WATT THROUGH ITS BAIDGEWIRE FOR FIVE MINUIES OVER .
THE TEMPERATURE RANGE -765F TO -+ 163F. NOTE: FOR INAOVERTENT OPERATION
DUE TO A STRAY ELECTRICAL IMPULSE TO QCCUR, A SERIES OF EARLIER
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FAILURES WOULD BE NECESSARY. TYPICAL OF THESE 1S THE NON-CREDIOLE EYENT

OF A CIRCUIT BREAKER SHORTING CLISED FROM AN INTENTIONALLY OPEN
COMDITION.
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REVISIONS 2 102/01/90
SUBSYSTEM: STABILIZED PAYLOAD OERLOYMENT SYSTEM
' CRITICALITY OF THIS

| ITE® WAME: THRUSTER ASSEMBLY FAILURE MODE:1/1

el - e e e sy oy - — - -

s FAILURE MOOE:
PREMATURE CPERATION

MISSION PHASE:

PL PRELAUNCH

Lo LIFT-0FF

RTLE RETURN T0 LAUNCH SITE
TAL TRAKS ATLANTIC ABGRT
ADA ABORT ONCE AROUND
ATO ABORT TQ QREIT

0o ON-ORAIT

Do DE-ORBIT

a YEHICLE/PAYLOAD/XIT EFFECTIVITY: 102  COLUMEIA
103 OIsCoveRy
104  ATLANTIS
1GE  ENDEAVOUR

LI TN 1)

= CAUSE:
INADVERTEHT OFSRATION (DR IGNITION) OF THE M$I QR GF WHE PREIZURE
CARTRIDGE HY AN UNKNCWN SOURCE,

m CRITICALITY 1/]1 DURING INTACT ABGRT DNLY? NQ

w REDUNDANCY SCREEM A) N/A
. B} N/A
u C) N/A

F?SS!FAIL RATIOMALE:
mA
SCAEEN A IS N/A BECAUSE THE ITEM 15 A PYROTECHNIC DEVICE.

= B)
SCREEN 8 [; N/A BECANSE THE ITEH I3 A PYROTECMNIC GEVICE,

m C} .
SLREEN C IS N/A BECAUSE THE ITEM IS A PYROTECHNIC DEYICE.

m MASTER MEAS. LIST MMBERS: VE4X0S4ST
s VE4X0865%
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YEAX0B4LE
¥E4XCBZ3SE
YSAXDEALE
YEIX0B64E
WEAX08L2E
- VE4X0BLIE

- FAILURE EFTELTS -

»y

ad i wh dW B b

w (A) SUBSYSTEM:
PREMATURE OR INAOYERTEMT OPERATION OF A THRUSTER WOULD CALSE EITHER:

(1) THE PHiMARY PEDEIYAL RUTARY URIVE UNIT 70 8£ JECOUPLED WHIiCH WCWLD
STOR MOVEMENT OF THE PEUESTALS rIR LOSS OF DRIVE PCWER, OR

(2} THE SECONDARY PESEITAL ROTARY ORIVE UNTY 7O BE COUPLED WHICH WOULD
STOP MOVEMENT OF THE PEDXESTALS BY THE PRESSURE OF THE BRAKES IN TME
SECONDARY PEDESTAL ACTUATOR MOTORS,

= {8) INTERFACING SUBSYSTEM(S):
INADVEATENT OR PREMATURE OPERATION OF ONE OF THE THRUSTERS WOULD CAUST:
{1) THE PAYLDAD T0 BE BALTED IN MID-DEPLOYMENT, OR
{2) REPOSITIONING DF THE DISCOMMECT ASSTMELY TO S70P, OR
{3) LOSS OF NORMAL COMMAMO PROCIIURES AMD THE NECISSITY TO USE
ALTERMATIVE ACTIONS.

a (C) MIZZION:
POTENTIAL MISSTON LOSS IF A PAYLOAD TN MID-GERPLOYMENT CANKOT BE DEFLOYED

OR MUST BE EITHER REBERTHED OR JETVISOMED.

a (D) CREW, YEWICLE, AND ELSMENT(S):
POTENTIAL FOR EXTRANEQUS WORKLOAD ON THE OPEAATORS TO DETESMINE THE
EXTENT OF THE NEW COMOSTIONS AND INITIATE WORKAROUNO PROCZDURES
DEPENDENT ON THE POSITION OF THE PAYLOAD WHEW THE FAILURE QCCURS.
OCCURREMCE OF TS FAILURE MOOE OURING OESLOYMENT COULD LEAVE THE
PAYLOAD IN MID-POSITION WITH THE POTENTIAL OF BEING UNABLE TO CLOSE
THE PAYLOAD 94Y DOORS. GCCURRENCE DURING REPUSITIONING OF THE
DISCONNECT ASSEMBLIES COULD REQUIRE ADOITIOMAL CREW ACTIVITY TO ASSZSS
CONGITIONS AND IMPOSE ALTERMATIVE ACTIONS.

@ {E) FUNCTIONAL ERTTICALITY EFFECTS:
THE EMASILITY TU SELECTIVELY WQVE TWE PAYLOAD THROUGA COMMANDOS TQ THE
PEJESTAL(S). PREMATURE ACTION OF THE THRUSTER RESULTS IN AN
INDETEAMIKATE POSITION OF THE PAYLOAD WITH THE POTENTIAL OF BEING UNABLE

70 CLOSE THE PAYLOAD BAY JQORS,
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- DISPOSITION RATIONALE -

AY DESIGM: _
) %HE THRUSTER ASSEMBLY IS MADE OF WIGH STRENGTH CORROSION RESISTANT

MATERIAL FOR SPACE ENVIAQNMENT USE. THE DESIGH SHOWS POSITIVE

STRUCTURAL MARGIN BY ANALYSIS AND MEETS 1.4 MINIMUM FACTOR OF SAFITY.

» (B) TEST:
QUALIFICATION TESTS EY THE SUPPLIER HAYE BEDH SUCCESTTULLY compLETED.

DETAILS OF THESt TESTS ARE DOCUMENTED 1N SPACT ORDNA E SYSTEMS REPORT
QTR QEIE.E;E‘J. 8, QUALIFICATION TEST REPERT FOR THRUSTER ASSEMELY, DATED
30 MaY 1939,
OMRSD: GROUND TURNAROUND-FREQUENCY OF CHECXQUT IS MISSION QEPENDENT.
PEDESTAL DRIYE TRANSFER INOULCATIONS
507%04.130

s (C} INSPECTION:
ALL DIMENSIONAL CMARACTERISTICS ARE VESIFIED BY INSPECTION. PROCISIES
ARE YERIFIZD 8Y INSPECTION EITHER AT ROCKWELL OR AT SUPPLIER FACILITIZS.
CLEANLINESS AND MATERIAL CERTIFICATION ARE YERIFICATION BY INSFELTION.

a /1) FAILDRE HISTORY:
ADT8%8-010.~ During the tests for gualivication of the MC325.0047-0003
Thruster, the attached Coupler, ¥750-E44008-002, falled T3 angace -
mechanically when the Thruster was 7ired. Testing was being conductad
at the Supplisar's (Spagx Grdnance Systams) Facilities amd 1n tcoordance
with the Supplier's document QTP 9181, paragrapch 6.4.1 {NC325-0047
parigraph 4.2.4.1.12). When required by the test, Thrustsr ac=uation
occurred a5 planned without the aceempanyfng mechinical engagemsnt of
the Loupier. SubCAR ADSBER-012 was presarsd ta direct wvaluaticr of tha
Coupier. Tetting ryveaied that the Coupler required excessive force and
1ts T{near mavemant was too short, X-ray photagraphs, physicil
DeasUrements, manual operations, and other evidesce suggasts that the
anomaly resides in the Coupler. Carrsezive Action Report ADSS57-010
includes detatl discussien of tha findings of an sxamination of the

V750-544005-002 Covpler.

a (E) OPERATTOMAL USE:
NOKE
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- APFROVALS -

- e

P A
RELIABILITY INGINEZRING: W. R. MARLOWE %W : 1 7 _ﬁ’é % e
DESiGN ENGINEIRING ¢ G. CAMPSELL o 7220

QUALITY ENGINEERING & M. F. H%Q'EH,, § U AT

NASA RELIABILITY : N Y- A SR )

NASA SUBSYSTEM MANAGER : L B 3 /7 s/
r n

NASA QUALITY ASSURANCE :

i

S

&

.
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