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FAILURE MODES EFFECTS ANALYSES (FMEA} — CRITICAL HARDWARE e !
NUMBER: MD-AA4-505-X

SUBHSYSTEM MAME; STABILIZED PAYLOAD DEPLOYMENT SYSTEM
REVISION : 2 06/08/90

PART NAME PART MMSER
VENDOR NAME YENDOR MUMBIER
a SRU : LOUPLER ASSEMBLY, ORIVE MECH ¥790-544005
T e ) T

w EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:

w QUANTITY OF LIKE ITEMS: 2
¥790-544005.001 IS INSTALLED ON THE PRIMARY PEDESTAL ASSEMELY
¥730-544005-002 I5 INSTALLED OM THE SECONDARY PEDESTAL ASSEMBLY

FUMCTION:
THE COUPLER ASSEMBLY SERVES AS AN INTERFACE BETWEEN THE PAYLOAD ROTARY

ORIVE ACTUATOR AMD THE RELEASE HEAD. [N THE PRIMARY PEDESTAL, THE
COUPLER IS {NGAGED ALLOWING THE ACTUATOR TO DRIVE.THE WEAD TO THE
DEPLOY POSITION, THIS INITIAL CONFIGURATION ALLOWS THE ACTUATOR IN THE
FRIMARY PEDESTAL TO MOVE THE PAYLOAD WHILE THE SECONDARY PECESTAL
MERELY PROVIDES SUPPORT TO THE PAYLOAD. SHOULD THE PRIMARY SYSTEM
MALFUNCTION, THIS EMGAGED/DISENGAGED ARRANGEMENT CAN BE CHANGED BY
FIRING PYROS IN THE THRUSTERS. THIS ACTION, WHICH IS NOT REVERSIBLE,
WILL DISENGAGE THE PRIMARY PEDZSTAL AND ENGAGE THE SECONDARY PEDESTAL.
THIS CONFIGURATION PERMITS THE SECONDARY PEDESTAL TO MOVE THE PAYLOAD
WHILE THE PRIMARY PEDESTAL PROVIDES SUPPORT TO THE PAYLOAD. THIS
PRIMARY/SECONDARY PEDESTAL COUPLER COMFIGURATION 15 CLASSIFIED AS
SWITCHABLE REDUNDANCY.
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STABILIZED PAYLDAD DEPLOYMENT SYSTEM

SUBSYSTEM
ITEM KAME: COUPLER ASSEMBLY, ORIVE MECH

2 03701750

CRITICALITY OF THIS
FAILURE MODE:1R2

- o

A -

w FAILURE MODE:
FAILS TO ENGAGE

MISSION RHASE:
00 ON-DRBIT

w YEHICLE/PAYLOAD/XIT EFFECTIVITY: 102 COLUMSIA
103 DISCOVERY
104  ATLANTIS
105 ENDEAVOUR

W OIE e

» CAUSE:
PIECE-PART STRUCTURAL FAILURE, CONTAMINATION

m CRITICALITY 1/I OURING INTACT ABCRT ONLY? MO

w REGUNDANCY SCREEN A) PASS
[ B) FAJIL
| C) FAsS

:.;.ESFFAIL RATIONALE:
|
GROUND INSTALLATION AND CHECKOUT

w B)
CANNGT CONFIRM COUPLER FATLURE

s ) o
SEPARATION OF REDUNDANT ELEMENTS

= FAILVRE EFFECTS -

B {A) EHS\'E':TBI:

IRST FAILURE, LOSS OF ROTARY ACTUATOR DRIVE CAPASILITY$ SECOND FAILURE,
NO ENGAGEMENT OF THE PAYLOAD ROTARY ACTUATOR DRIVE AFTER TMRUSTER

INITIATION,
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w (B) INTERFACING SUBSYSTEM{S): '
FAYLOAD DOES NOT MOVE UNDER POSITIVE CONTROL, THE SECONDARY COUPLER
FAILS TO ENGAGE THE PAYLOAD ROTARY ACTUATOR DRIVE AFTER THRUSTER

IMITIATION. :

a (C) MISSION:
POSSIBLE MISSIOR ABORT, THE PRIMARY PEQESTAL IS INOPERABLE BEFORE THIS

TRANSFER WOULD BE ATTEMPTED.

o (D) CREW, VEHICLE, AND ELEMENT{S):
éﬂ%’EHTIAL CREW/VEHICLE IMPACT OEPENDANT OM POSITION OF THE PAYLOAD WHEN

FAILURE OCCURS,

® (E) FUNCTIONAL CRITICALITY EFFECTS:
POTENTIAL CREW/VEHICLE IMPACT DEPENDENT DN POSITION OF THE PAYLOAD WHEN

FAILURE QCCURS.

~ DISPGSITION RATIOMALE

u (A) DESTEN:
THE COUPLER ASSEMBLY IS MADE OF HIGH STRENGTH CORROSION RESISTANT
MATERIAL FOR SPACE ENVIRDNMENT USE. THE DESIGN SHOWS POSITIVE STRUCTURAL

MARGIN BY ANALYSIS AND MEETS 1.4 MINIMIM FACTOR OF SAFETY,

w [B) TEST:
QUALIFICATICN TESTS PER OTP£779-801 WERE SUCCESSFULLY COMPLETED ON
JANUARY 5, 1980 AND WILL BE DOCUMENTED IN TEST REPORT STS9000115.

OMRSD: GROUND TURNARDIND
FREQUENCY OF CHECKOUT IS MISSION DEPENCENT., PEDESTAL DRIVE TRAMSFER

INDICATION 5075A.130

w {C) INSPECTION: .
ALL DIMENSIOMAL CHARACTERISTILS ARE YERIFIED BY INSPECTION. PROCESSES
ARE VERIFIED BY INSPECTION EITHER AT ROCKWELL OR AT SUPPLIER FACILITIES.
CLEAKLINESS AND MATERIAL CERTIFICATION ARE VERIFIED BY INSPECTION.

a (D) FAILURE HISTORY:
AD5957-010.- DURING TESTS FOR QUALIFICATION OF THE MC325.0047-0003
THRUSTER, THE -ATTACHED COUPLER, ¥750-544006-002 $/N Pi€£€29, FALLED To
ENGAGE MECHANICALLY WHEH THE THRUSTER WAS FIRED. TESTING WAS BEING
CONOLCTED AT THE SUPPLIER'S (SPACE ORDINANCE SYSTEMS) FACILITIES AMD IN
ACCORDANCE WETH THE SUPPLIER'S DOCUMENT QTP 9151, PA H 6.4.1
(MC325-0047 PARAGRAPH 4.2.4.1.14). WHEH OPERATED DURING THE TEST,
THRUSTER ACTUATION OCCURRED WITHOUT THE ACCOMPANYING MECHANICAL
ENGAGEMENT OF THE COUPLER. A PRIMARY INVESTIGATION OF THIS ANDMALY IS
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NOTED IN CAR ADSBER-Q10, THAT IMVESTIGATION DETERMIMED THAT THE
THRUSTER QRERATED CORRECTLY AKD THAT THE COUPLER RESPOMDED WITH
INSUFFICIENT WOVEMENT. THIS MOVEMENT RESTRICTION WAS CAUSED BY AN
ACCUMULATION OF CADMIUM PLATING PARTICLES SETWEEN THE BELLEVILLE
SPRINGS [N THE COUPLER. THE LACX OF FULL COUPLER SHAFT MOVEMENT
PRECLUCED THE THRUSTER PISTON FROM ACZOMPLISHING FULL TRAVEL AMD A
"LOCKED* CONDITION. WHEN ACTIVATED, THIS LOCKED CONDITION WILL PREVENT
THE COUPLER PISTON FROM BACKING QUT OF ETS POSITION AND DISEMGAGING THE
BALL-LOCK MECHANISM. THE ACCUMULATION QF CADMIUM PLATING PARTICLES
BETWEEN THE BELLEVILLE WASHERS 15 ATTRIBUTED TO REPETITIVE {SIX)
QPERATIONS OF THE COUPLER DURING LTS TEST EXPERIENCE, THIS IS A UNIQUE
CONDITION CAUSED BY THE PECULIARITIES QF TESTING, REPETITIVE OPERATICNS
ARE NOT ANTICIPATED IN SERVICE. THE COOPLER HAS BEEN DESIGNED,
DEVELOPED, MANUFACTURED, AND ASSEMBLED FOR A ONE-TIME SERVICE USE. THE
COUPLER IS A CLOSE-TOLERANCE MECHANISM WHOSE FAILLRE ANALYSIS HAS
COMSISTED GF PRECISE MEASUREMENTS OF LESNTH AND OF FURCE LEVELS
REQUIRED T3 ACHIEVE STROKE COMDITIONS. THESE MEASUREMENTS OETERMINED
THAT CERTAIN ADVERSE DIMENSIONAL ACCUMULATICNS WERE POSSIELE AND THAT
SPECIFIC "RIGSING PROCEDURES™ MUST BE FOLLOWED TD AVOID THEM. NO
ACTION IS TAKEN IN REGARZ TO THE CADMIUM PLATING FIMISH DN THE
BELLEVILLE WASHERS OTHER THAN INSPECTION TO ASSURE INCOMING HARDWARE
CONFORMANCE TO DRAWING REQUIREMENTS. DURING EUILOUP OF THE SPOS A
'LOAD-STROXE" TEST IS PERFOAMED 70 ASSURE COUPLER YIABILITY. & REVISED
*RIGGING PROCEDURE®™ HAS BEEN DEVELOPED AND 15 REQUIRED FOR ASSEMBLY OF
¥790-54400% COUPLER ASSEMELIES. ENGINEERIMG QRDER V790-5440C5 A 02 HAS
BEEN RELEASED TO AYTHQRIZE THE PROCEDURE. BENCH SUILDUP AWD TEST
FIXTURE OPERATIONS USING THE PROCEDURE HAVE BEEN SUCCESSFULLY

BEMONSTRATED.
(E) OPERATIONAL USE:
. = APFROVALS -

RELIABILITY ENGIKEERING: W. R. mmnﬂrm W 21t Vide
DESIGN ENGINEZRIRG 3 6, CAMPBELL z Pl * A 120
QUALITY ENGINEERING 2 M. F., MERS : s stia )
NASA RELIARILITY = & : S el i 73
NASA SUBSYSTEM MAMAGER = z :

MASA QUALITY ASSURANCE
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