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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 03/01/90
SUBSYSTEM: STABILIZED PAYLAAD OCZLOYMENT SYSTEM
CRITICALITY OF THIS

FAILURE MCDE:IR2

ITEM NAME: THRUSTER ASSIMELY

-

x FAILURE MGDEL: - -
LOSS OF QUTPUT, FAILS TO FUNCTIon

MISSION PHASE:
0G ON-QRBIT

w VEHICLE/PAYLOMI/KIT EFFECTIVITY: 102 COLUMEIA
103 DISCOVERY
104 ATLANYIS
108 ENJEAVOUR

ke 48

= CAUSES '
CONTAMINATION, BINDING, JAMMING, BRIDEEWIRE OPEN CIRCUIT, N3I/PRESSURE

CARTRIRGE FAILS TO FUNCTION
m CRITICALITY 171 DURIRG INTACT ABORT ONLY? NQ

_‘m REDUNDANCY SCREEX A} N/A
n B} N/A
- c) N/A

P;;SSJ’FAIL RATIOMALE 3
‘mA
SCREEN A I3 M/A BECAUSE THE ITEM IS5 A PYROTECHNIC DEVICE.
m B)
SCRAEZN B IS N/A BECAUSE THE ItEM IS A PYROTECHMIC DEVICE. -

= C} :
SLREZN € IS N/A BECAUSE THE ITEM IS A PYROTECHNIC DEVICE.

~ FAILURE £FFECTS -

= {A} SUBSYSTEM:
THRUSTER FAILS TQ COUPLE BACX UP PEJESTAL DRIVE OR FAILS TO DECOUPLE
FRIMARY PEDESTAL DRIVE. PRIMARY PEDESTAL ROTARY ACTUATOR CANNOT 8E
BISENGAGED. FAILURE QF THE THRUSTER/COUPLER TQ FUNCTION IS ALSO FAILURE
TQ RECOVER FROM AN EARLIER MALFUMCTION.
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(B) INTERFACING SUBSYSTEM(S):
LOSS OF ABILITY TO SZLECTIVELY DEPLOY OR RESERTH THE PAYLOAD.

Gy MISSION:

ED}SS OF MISSION, PAYLDAD CANNOT BE DEPLOYED, THE NEZD FOR THIS FUNCTION
MEAKS THAT PRIMARY PSDESTAL ROTARY ACTUATOR FAILURE HAS OCCURRED. IF
THE PRIMARY PEQESTAL CANKOT BE DECIDUPLED QR SWITCAING TO THE SZ ONMDARY
FEACETAL CANNOT BE ACHIEYED, THE MIESION WILL AE AEQATED,

(D) CRE¥, VEHICLE, AND ELEMENT(S):
BOTENTIAL IMPACT ON CREW/VEHICLE OUE TO TNARILITY 7O DE2LOY PAYLOAD OR

CLOSE PAYLDAD BAY DOORS.

(£) FUNCTIQNAL CRITICALITY E¥rel]s:
THE THRUSTER IS A BACKUP COMPONENT. REDUNDANCY IS AS3URED BY A BUAL
NSI INITIATOR ON EACH THRUSTER AS3CMBLY. FAILLRE TO ACTIVATE THE
SECONDARY PEQESTAL MAY RESULT IN AN AQQRTER MISSION. FAILURE 7O
ﬂégEgGﬁ;E;HE FRIMARY PEQESTAL WILL RESULT IN MISIION AGQRT IF EvA 15
N LEETED.

= DISPOSTTION RATIONALE -

(A} DESIEA:
THE THRUSTER ASSEMBLY [$ MADE OF HIGH STRENGTH CDRROSION RESISTANT
MATERTAL FOR SPACE ENVIRONMENT USE. THE QESIGN SHOWS POSITIVE
STRUCTURAL MARGIN BY ANALYSIS AND MEZTS 1.4 MINIMUM FACTOR OF SAFETY,

(B) TEST:

QUALIFICATIGN TESTS Ay THE SUPPLIER HAVE BEEN SUCCISEFULLY COMPLETZIN.
'.‘IlgggiEHEE: SPACE ORDMANLI 3Y5TEMS REPORT QTR 9215 REY. &, DATZD mAY 20,
OMRED: SROUND TURNARQUND - FREQUENCY OF CIECXQUT 13 MIS3iON DEPTHOENT. .
PEDESTAL DRIVE TRANSFER FUNCTIONS 507904120

() INSPECTION:
ALL OIMEWSTONAL CMARACTERISTICS ARE VERIFIED BY INSPECTION, PROCISSES
ARE VERIFIED SY INSPECTION EITHER AT ROUXWELL OR AT SUPPLIER FACILITIES.
CLEANLINESS AND MATERTAL CERTIFICATION ARE YERIFIED Y INSPECTION.

(D) FAILIRE HISTORY:

ARSEEE-010.~ Muring the tests for qualification of the MCIZS-00&7.0003
Thruster, the attached Coupler, V790-544005-002, fiiled to engage
gechanically when the Thryster was fired. Testing was being conducted
at the Supplier's (Space Ordnanca Systems) facilitfes and ‘n accordancs
with the Supplier’'s gocument QTP 9151, parsqraph 6.4.1 (MC3Z5-Q047
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paragraph 4.2.4.1.14). When operatad as required by the tast, Thrustar
actuation occurted &5 plannes withaut the accompanying mechanical
engagement of the Coupler. X-ray imgpection to assure location of the
angmaly was Incontlusive, Subsequently, the Caupier was manually tastad
for performance independent of the Thruster. This testing revealed that
the Coupler required excessive forcy and 1ty Tinear zovement was too
short. Failure ectually resides in the Coupier (¥790-84400¢) and is the
subject of amalysis n corrective agiion report ADESS?, Ses alsy
Failure Anmaiysis MO-AA4.60E, ADS3E3 closad BS0724.

(E) UPERATIDNAL USE:
MONE.

- —_ -

- APPROVALS -

RELIABILITY ENGINEERING: W. R. MARLOWE r‘#“
DESIGH ENGINEZRINE  : 6. CAMPBELL
QUALITY ENSINEERING  : M. F. MERGEN
| NASA RELIABILITY ; &
NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE

W &% d NN A
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