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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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FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MODE
| MUMBER: MO-AA4-605-03

REYISIDN$ 2 0a8/08/90
SUBSYSTEM:z STABILIZED PAYLOAD DEPLOYMENT SYSTEM
CRITICALITY OF THIS

ITEM NAME; COUPLER ASSEMBLY, ORIVE WECH FAILURE MOODE:IRZ

e ol o o N T N ke ke S sl NP W T Y g W

m FAILURE MODE:
FAILS TO MAINTAIN BALL LOCK ENGAGEMENT,

MISSION PHASE:
o0 ON-QRBIT

& YEHICLE /PAYLOAD/KIT EFFECTIVITY: 102 COLUMEIA
x 103 DISCOVERY
104  ATEANTIS

LIS ]

105  ENDEAVOUR

m CAUSE:
PIECE-PART STRUCTURAL FAILURE, HIGH SHOCLK, EIGH VIBRATIOA.

. m CRITICALITY 1/1 DURING INTACT ABORT ONLY? NO

- -

m REDLUWDANMCY SCREEN A} PASS
a B} PASS
™ - C) PASS

PASS/FAIL RATIOMALE:

mA
EEUUHD CHECKOUT INCLUDES PRIMARY/SECONDARY ENGAGEMENT AND CALIBRATED
DPERATION. IMPROPER BALL LOCK WOULD EXHIBIT NOISE, LACK OF MOVEMEKT, DR
EXCESS LOAD.

a B)
PANEL ENODICATDR

m C}
SEPARATION OF THE TWO COUPLERS, ONE ON EACH PEDESTAL.

L L o)

- FAILURE EFFECTS -
a (A) SUBSYSTEM: '
$A¥Lﬂﬂﬂ AND PEDESTAL 0O MOT MOVE, THE SUBSYSTEM REQUIRES SWITCHING TO
. THE SECONDARY PEDESTAL. THE FAILURE WILL MAMIFEST AFTER ONE FAILURE.
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FAILURE MODES EFFECTS AMALYSIS (FMEA) — CRITICAL FAILURE MOOE
NUMBER: MO-AA4-605-03

= (B} INTERFACING SUBSYSTEM(S):
PAYLOAD AND PEDESTAL DO NOT MOVE, THE SUBSYSTEM REQUIRES SWITCHING TO
THE SECONDARY PEDESTAL. THE FAILURE WILL MANIFEST AFTER OME FAILURE.

w (C) MISSION:
FAILURE OF THE BALL LOCK ENGAGEMENT MECHANISM ON THE SECONDARY PEDESTAL

WILL CAUSE POSSIBLE MISSION ABORT.

m (D} CREW, VEHICLE, AND ELEMENT(S): '
1F THE SECONDARY PEDESTAL IS OPERABLE, FAILURE OF THE BALL LOCK
ENGAGEMENT MECHANISM MILL CAUSE PDSSIBLE LOSS OF CREW/VEHICLE DUE TO

UMRESTRAINED PAYLDAD.

a (E) FUNCTIOMAL CRITICALITY EFFECTS:
THE FUNCTION CAN BE ASSUMEND SY THE SECONDARY PEDESTAL.

o o o s s . e s

ol ol -

- DISPOSITION RATIDNALE -

e e e e e s e WP T

w {A) DESIGN: "
THE COUPLER ASSEMBLY IS MAOE OF HIGH STRENGTH CORROSION RESISTANT
MATERIAL FOR SPACE ENVIRONMENT USE. THE DESIGN SHOWS POSITIVE STRUCTURAL

MARGIN BY ANALYSIS AMD MEETS 1.4 MINIMUM FACTOR OF SAFETY.

= {B) TEST:
QUALIFICATION TESTS PER OTP4779-801 WERE SUCCESSFULLY COMPLETED ON
JANUARY §, 1990 AND WILL BE DOCUMEMTED IN TEST REFORT ST38000115.

OMRSD: GROUND TURNARDUND
FREQUENCY OF CHECKOUT IS MISSION DEPENDENT. PEDESTAL DRIVE TRANSFIR

INDICATIONS SO790A.130

m (C) TASPECTION: :
ALL DIMENSION CMARACTERISTICS ARE VERIFIED 8Y IMSPECTION. PROCESSES

ARE VERIFIED BY INSPECTION EITHER AT ROCKWELL OR AT SUPPLIER FACILITIES.
CLEANLINESS AND MATERIAL CERTIFICATION ARE VERIFIED BY IMWSPECTION.

- {n; FAILURE HISTORY:
AD5$57-010,~ OURING TESTS FOR QUALIFICATION OF THE MC325-0047-0003

THRUSTER, THE ATTACHED COUPLER, V790-544005-002 S/N P16633, FAILED TO
ENGAGE MECHMANICALLY WHEN THE THRUSTER WAS FIRED, TESTING WAS BEIMG
CONDUCTED AT THE SUPPLIER'S (SPACE ORDINAMCE SYSTEMS) FACILITIES AND IN
ACCORDANCE WITH THE SUPPLIER'S DOCUMENT QTP 9151, PARAGRAPH 6.4.1
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE

HIMBER: MO-AA4-5605-03

(MC325-0047 PARAGRAPH 4.2.4.1,14). WHEN OPERATED DURING THE TEST,
THRUSTER ACTUATION QUCURRED WITHOUT THE ACCOMPAMYING MECHANICAL
ENGAGEMENT OF THE COUPLER. A-PRIMARY INVESTIGATIQN OF THIS ANOMALY [S
NOTED IN CAR ADS858-010. THAT INVESTIGATION DETERMINED THAT THE
THRUSTER QPERATEDR CORRECTLY 2MD THAT THE COUPLER RESPONDED WITH
INSUFFICTENT MOVEMENT. THIS MOVEMENT RESTRICTION WAS CAUSED BY AN
ACCUMULATLON OF CADMIUM PLATING PARTICLES BETWEEN THE BELLEVILLE
SPRINGS IN THE €OUPLER. THE LACK OF FULL COUPLER SHAFT MOVEMENT
PRECLUDED THE THRUSTER PISTON FROM ACCOMPLISHING FULL TRAVEL AND A
"LOCKED® CONMDITION. - WHEN ACTIVATED, THIS LOCKED COMDITION WILL FREVENT
THE COUPLER PISTON FROM BACKING OUT OF ITS POSITION AND DISENGAGING THE
BALL-LOCK MECHANISM. THE ACCUMULATION OF CADMIUM PLATING PARTICLES
EETWEEN THE BELLEVILLE WASHERS IS ATTRIBUTED TO REPETITIVE {5IX)
DPERATIONS OF THE COUPLER DURING ITS TEST EXPERIENCE. THIS 15 & UNIQUE
COMDITION CAUSED BY THE PECULIARITIES OF TESTING, REPETITIVE OPERATIONS
ARE NOT ANTICIPATED IN SERVICE. THE COUPLER HAS BEEW CESIGHED,
DEVELOPED, MANUFACTURED, AND ASSEMBLED FOR A ONE-TIME SERVICE USE. THE
COUPLER I$ A CLOSE- TﬂLERAHCE MECHANISM WHOSE FAILURE ANALYSIS HAS
CONSISTED OF PRECISE MEASUREMENTS OF LEGNTH AND OF FORCE LEVELS :
REQUIRED TO ACHIEVE STROKE CONDITIONS. THESE MEASUREMENTS DETERMINED
TRAT CERTAIN ADVERSE DIMENSIONAL ACCUMULATIONS WERE POSSTBLE AND THAT
SPECIFIC "RIGGING PROCEDURES* MUST BE FOLLOWED TQ AVOIN THEM., NO
ACTION IS5 TAXEN I REGARD TO THE CADMIUM PLATING FINISH CN THE
BELLEVILLE WASHERS OTHER THAN INSPECTION TO ASSURE ENCOMING HARDWARE
CONFORMANCE TO DRAWING REQUIREMENTS. GURING BUILOUP OF THE 5PDS A
*LOAD-STROKE' TEST IS PERFORMED TO ASSURE COUPLER WIABILITY. A REVISED
"RIGGING FROCEDURE™ HAS BEEN DEVELOPED AND IS REQUIRED FOR ASSEMBLY OF
¥790-544005 COUPLER ASSEMOLIES. ENGINEERING ORDER ¥790.544005 B 02 HAS
BEEM RELEASED TO AUTHORIZE THE PROCEDURE. BENCH BUILDUP AND TEST
FIXTURE CPERATIONS USTHG THE PROCEDURE HAVE BEEN SUCCESSFULLY

DEMONSTRATED.

(E) OPERATIONAL (SE:
NO HISTORY

-nrmwm -

RELJABILITY ENGIMEERING: W. R. MARLOWE por-

44 mm

DESIGN ENGINEERING : 6. CAMPBELL 3 g0 7/
QUALITY ENGIMEERING  : M. F. MERGEN 3 rerde
NASA RELIABILITY : E : o
NASA SUBSYSTEM MANAGER : 24 /40

NASA QUALITY ASSURANCE
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