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FAILURE MODE: EFFECTS ANALYSIS (FMEA) -~ CRITICAL HARDWARE
NUMEER: MO-AA3-205-X

SUBSYSTEM WAME:; STABILIZED PAYLOAD DEPLOYMENT SYSTEM
REVISION : 2 06/06/90

PART NAME .. PART WUMBER
VENDOR NAME VENDOR NUMBER
B SEU H ACTUATDR - YD DRIYE MC297-0037-0003
T T BART BATA T T
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m EXTENDED QESCRIPTION OF PART UMDER AMALYSIS:

N QUANTITY OF LIKE ITEMS: |
ONE PER END ITEM

m FUMCTION:

THE YO DRIVE ACTUATOR HAS REDUNDANT MOTORS AND [NPUT CHANMELS. THE

. ACTUATOR DEVELOPS THE TOROQUE WECESSARY FOR MOVIMG BOTH PEDESTALS OUT-
BOARD TO DEVELOP CLEARANCE FOR THE PAYLGAD TRUNMION FROM THE KEEL LATCH.
THIS TORGUE IS USED TO WOVE THE PEDESTALS AND SUBSEQUENTLY THE PAYLOAD
TG THE “OUTBOARD" PUSITION AFTER THE ADJACENT AND KEEL LATCHES ARE RE-
LEASED. FOLLOWING PAYLOAD RELEASE, THE ACTUATOR PROVIDES THE FOACE
NECESSARY TD MOVE BOTH PEDESTALS INBOARD TO CLEAR THE ORBITER STRUCTURE.

MOD-23 = B7



$0502591
PAGE ; 2 : PRINT GATE: 0&/08/90Q  ATTACHMENT -

. Page BB of 152
FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MODE
NUMEER: MC-AAZ-205-01

. REVISIONS 2 O0B/06/90
SUBSYSTEM: STABILIZED PAYLOAD DEPLOYMENT SYSTEM
CRITICALITY OF THIS

ITEM MME: ACTUATOR - YO DRIVE FAILURE MODE:ZR3

e oy e ok o s e e o o N A e v

« FAILURE MOOE:
SRAKE FAILS TO ENGAGE

MISSI0N PHASES

Lo LIFT-0FF
0g QON-ORBLT
00 DE-ORBIT

m VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103  DISCOVERY
104  ATLANTLS
105  EMDEAVOUR

E ¢ A

m CAUSE:
CONTAMINATION, DEFECTIVE PART OR MANUFACTURING, AOVERSE TOLERANCES OR
WEAR, FAILURE/OEFLECTION OF IRTERNAL PARTS _

. = CRITICALITY 171 DURING INTALT ABORT OMLY? NO

Ll L A R ol A -.'-‘.-—---- = Ll L L b L

"m REDUNDANCY SCREEN A) PASS

[ B) FAIL
- )y PASS

:;LSSJFAIL RATIONALF: )
. .

PRELAUNCH INMSTALLATION AND CHECKOUT
» B}
e C)

— FATLURE EFFECTS - i

m {A) SUBSYSTEM:

FIRST FAILLRE WILL NOT AFFECT DUAL MOTOR QPERATION. SUBSEQUENT FAILURE
QF ASSOCIATED WOTOR WILL ALLOW THE REDUNDANT MOTOR TO BACKDRIVE THROUGH

THE FAILED BRAKE AMD YO POSITIOMING IS LOST.

MO-AR - EB



s05oesoL

PAGE ; 3 PRINT DATE: 06/08/90 ATTACHWENT -

Fage 85 of {C2
FAILURE WODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE
NUMBER: MD-AA1-205-01

B (B) IMTERFACING SUBSYSTEM{S):
POSSIBLE CONTACT WITH RAOIATOR IF FAILURE CCCURS AFTER PAYLOAD
DEPLOYMENT.

m (C} MISSION:
LOSS OF MISSION IF FAILURE OCCURS DURING DEPLOYMENT.

m (D) CREW, YEHICLE, ANO ELEMENT{S):
FAILURE RESULTS IN POSSIBLE DAMAGE TC RADIATOR AND LOSS OF FREON

LOOP DURING LANDING.

a (E) FUNCTIONAL CRITICALITY EFFECTS:
LOSS OF FUNCTION COULD RESULT IN MISSION ABORT.

- - .

= DISPOSITION RATIONALE -

@ {A) DESIGN:
THE ACTUATOR IS5 MAOE OF HIGH STRENGTH MATERIALS, GEARING ARRANGEMENTS,
DESIGH CONCEPTS AND ELECTRICAL OOMPOMENTS THAT HAVE A SUCCESSFUL HIST DH'!’
OF USE IN A SPACE ENVIRONMENT.

m (B} TEST: .
QUALIFICATION TESTS PER DTP4779-801 WERE SUCCESSFULLY COMPLETED
JANUARY 5, 1990 AND WILL BE DOCUMENTED IN TEST REPORT STS90DOL1S.

OMRSD: GROUND TURNARQUND. .
FREQUENCY OF CHECKOUT IS MISSION DEPENDENT. YO QUTBOARD-TO- INBOARD
VERIFICATION 50790A.080-A, -8, -L.

m {C) INSPECTION: )
ALL DIMENSIONAL CHARACTERISTICS ARE VERIFIED BY INSPECTION. PROCESSES
ARE VERTFIED BY INSPECTION EITHER AT ROCKWELL OR AT SUPPLIER FACILITIES.
THE CLEANLINESS AND MATERIAL CERTIFICATION ARE VERIFIED BY INSPECTION.

® (D) FAILURE HISTORY:
- AD6301.- MC287-0037-000E. DRIVE MOTOR OVERCURRENT CONOITION. DURING
QUALIFICATION AS PART OF THE SPDS THE STARTIMG AND RUNKING GRIVE
CURRENT EXCEEDED SPECIFICATION REQUIREMENTS AT 0.61 AND D.35 AMPS
RESPECTIVELY. OPERATING CURRENT FLOW WAS CONFIRMED BY DIRECT
MEASUREMENT. SPECIFICATION REGQUIREMENT FOR STARTING CURREMT WAS MOT
ADJUSTED FOR SURGES wHICH CAN RUN AS HIGH AS 400 PERCENT OF NOMIMAL
RUNKING CURRENT. CR20287-0037-Q001 AND MC287-0037 ARE AMENDED TO
-REFLECT 1.3 AMPS PER PHASE AS ACCEPTABLE STARTING CURRENT. CLOSED IM

mllce?.
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FALLURE MODES EFFECTS AMALYSIS (FWEA) -- CRETICAL FAILURE MODE
NUMBER: MO-ARJ-205-01

m (E) OPERATIONAL USE:
NO HISTORY

= APPROVALS -

--------------- kel -

RELIABILITY ENGINEERING: W. R. MARLOWE
DESIGN ENGINEERING G. CAMPBELL
QUALITY ENGINEERING M. F. HERG%{
NASA RELTABILITY -
NASA SUBSYSTEN MANAGER
15A QUALITY ASSURANCE
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