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FAILURE MODES EFFECTS ANALYSIS (FMEA) - CIL HARDWARE
NUMBER: MB-1SS-BMOD4.X

(DOESN'T APPLY TO PMAZSS
PASSIVE MECH.)
SUBSYSTEM MAME: MECHANKAAL - EDS
— REVISION: 1 PEC, 18B5
PART NAME PART NUMBER
VENDOR NAME VENDOR MUMBER
LRU 1 DOGKING MECHANISM ASSEMBLY 33L.8316.003-09("S0FT"
MECH,, 34 MIES.)
ASC-ENERGIA 33416216003 -05-001-01
(FWA1 MEGH.)
SAL 1 ASSY, ELECTRO-MAGNETIC DAMPER JL). 5667008
REC-ENERGLA 33U).6661.006
SR 1 ABSY, ELECTRO-MAGHETIC DAMPER  33U.8581.007
REC-ENEAGILA a3L).6661.007
PART DATA

EXTENDED DESCEIPTION OF PART UNDER ANALYSIS:
'HIGH ENERGY ELECTRO-MAGNETIC DAMPER ASSEMBLY

AEFEREHCE DESIGHATORS:

QUANTITY OF LIKE ITEMS: 3
THREE (ONE PER BALLSCREW PAIR)

FUNCTION:

A HIGH ENERGY ELEGTRO-MAGNETIC DAMPER 15 LOCATED BETWEEN EACH ROD OF
THE BALLSCREW PAIRS AND |15 ENGAGED BY A SOLENQID DANVEN MECHANICAL LOCK
(CLUTCH) DEVICE. ALL THREE DAMPER ASSEMBLIES ARE INTERCOKNECTED
THAOUGH THE KINBMATIC CHAIN TO DAMP OUT RELATIVE PITGH AND YAW
ROTATKINAL VELOCITIES OF THE RING FOLLOWING CAPTURE. THESE DAMPERS ARE
AUTOMATICALLY ACTIVATED 5 SECONDS AFTER CAPTURE FOR 30SEC TD FMA1
MECHANIZSM AND ARE MANUALLY TURNED OFF PRIOR TO RING RETRACTION TO THE
=S0FT" MECHANISM.

SERVICE IN BETWEEN FLIGHT AKD MAINTENANCE CONTAGL:

VISUAL INSPECTION, BERVICEABILITY CONTOL, DOCKING WITH CALIBRATING DOCKING
MECHANIGM,
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FAILURE MODES FFFECTS ANALYSIS (FMEA) ~ CIL HARDWARE
NUMBER: Mg-185-BMO04-X

{DOESN'T APPLY TO PMA2/S
PASSIVE MECH )
MAINTAINABILITY
REPAIR METHOD - REPLACEMENT.
REFERENCE DOCUMENTS:
330) 6661,006
33U,6661.007
33U).6216.003-09 {(“SOFT" MECH.)

33U.6321,004-09 (SOFT- MECH,)
33U.8216.003-05-001-01 (FMA1 MECH,)
33U,6321,004-05 (PMA1 MEGH:}
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FAILURE MODES EFFECTS ANALYSIS (FMEA} = CiL FAILURE MODE
NUMEER: MB-155-BN004- 01

{DOESN'T APPLY TQO PMA%
PASE_WE MECH.)
REVISIONZ 3 APR, 14957
SUBSYSTEM NAME: MECHANICAL - EDS
LAU: DOGKING MECHANISM ASSEMBLY SRITICALITY OF THIS
ITEM NAME: ASSEMELY, HIGH ENERGY DAMPER " FAILURE MODE: 22
FAILURE MODE:
JAMMING, INCREASED RESISTANCE
MISSION PHASE:
co ON-ORBEIT
VEHICLEPAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR
CAUSE:

CONTAMINATION, STRUCTURAL FAILUAE DUETO MECHANICAL SHOCK, VIBRATION, CR
MARUFACTUREMATERIAL DEFECT :

CRITICALITY 11 DURING INTACT ABORT ONLY? NO
CRITICALITY 1R2 DURING INTACT ABORT ONLY (AVIONICS QNLY)? WA

REDUNDANCY SCREEN &) PASS

B) PASS
C) PASS
PASS/FAIL RATIONALE:
A)
B}
C)
METHOD OF FAULT DETECTION:

VISUAL OBSERVATION - NO CAPTURE INDICATION DURING DOCKING. TELEMETRY DATA
ASSOCIATED WITH MOVEMENT OF THE RING (BALLSCREW MISALIGNMENT) IS AVAILABLE
TO GROUND PERSONNEL FOR EVALUATION OF A JAMMED DAMPER_A JAMMED DAMPER
DURIM - ¥ BE [ CTED VISUALLY BY A MIZALIGNED DOCKIN BIMNIG.

CORRECTING ACTION: NONE FOR A COMPLETE JAMMING OF THE DAMPER., HOWEVER AN
INCREASE IN RESISTANCE GAN BE OVERCOME BY THE EXTERMAL FORCES OF DOCKING,

REMARKS/RECOMMENDATIONS;
AN INCREASE IN RESISTANCE CAN BE OVERCOME BY THE EXTERNAL FORCES w 3
DROCKING.

= FAILURE EFFECTS -
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL FAILURE MODE
NUMBER: Me-15S-BMond-a1
{DOESN'T APPLY TO PMA2/3
PASSIVE MECH.)

(A) SUBSYSTEM: :

A JAMMING OF ONE DAMPER WILL, PREVENT/RESTRICT PITCH AND YAW MOVEMENT OF ITS
ASSOCIATED BALLNUT PAIR AND SUBSEQUENTLY, RESTRIGT PITCHYAW MOVEMENT OF
THE DOCKING RINQ. AN INCAEASED RESISTANCE CQULD BE OVERCOME BY THE POWER
OF THE DOCKING MECHANISM ASSEMBLY ALLOWING CAPTURE TO OCCUR. HOWEVER,
TOTAL JAMMING OF A HYGH ENEAGY DAMPER ASSEMBLY WOULD PRECLUDE CAPTLIRE.
DAMAGE SUSTAINED BY THE MECHANISM, DUE TO EXCESSIVE CAPTURE LOADS, COULD
PREVENT EXTENSION OR RETRACTION OF THE DOCKING RING.

{C)} MISSION:

AMISALIGNED RING DURING RING RETRACTION COULD PRECLUDE MATING OF BOTH
- MECHANISMS AND SURSEOLIENT DOCKING CAPABILITIES RESULTING IN LOSS OF ORBITER
{PMAIVISS MISSION CAPABILITIES.

(D) CREW, VEHICLE, AND ELEMENT(S):

EXCESSIVE LOADS EXPERIENGED DURING CAPTURE AS THE RESULT OF A JAMMED
DAMPER, FOLLOWED BY A FALURE OF THE SUIP CLUTCH, COULD CAUSE EXTENSIVE |
DAMAGE TO BOTH ORBITER/PMAI AND IS DOCKING MECHANISMS. CREW AND
QORBITERFMA1 STAUCTUAE ARE UNAFFECTED BY THESE LOADS.

- (E) FUNCTIONAL CRITICALITY EFFECTS: |
L

DESIGN CRITICALITY {PRIOR TO DPERATIONAL DOWNGRADE, DESCRIBED IN F): N/A

(F) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
WA (THERE ARE NQ WORKARCUNDS TQ CIRCUMVENT THIS FALURE FOLLOWING A SLIP
CLUTCH FAILURE.)

« TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: HOURS TO DAYS
TIME FROM FAILURE OCCURRENCE TO DETECTION: SECCNDS TS MINUTES
TIME FRHOM DETECTION TO COMPLETED CORRECTIVE ACTION: NA

IS TIME REQUIRED TO IMFLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
NO . -

AATIONALE FOR TIME TO CORRECTING ACTION VS TIME TO EFFECT:

THERE IS NO CORRECTIVE ACTION TO CIRCUMVENT A COMPLETE JAMMING FOLLOWING A
SUP CLUTCH FAILURE. COMPLETE JAMMING OF A HIGH ENERGY DAMPER 15 NOT
DETECTADLE UNTIL AFTER SAPTURE, AT WHICH TIME THE RESULTING HIGH LOADS
CoULD DAMAGE BOTH ORBITER/PMAT AND ISS DOCKING MECHANISMS TO THE POINT OF
PRECLUDING DOCKING.

HAZARDS REPORT NUMBER(S): ORBI 4028
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL EAILURE MODE
NUMBER: Me-158-EMoD&- 01
{DOESN'T APPLY TO PMA2/3
PASSIVE MECH.)

HAZARD{S) DESCRIPTION:
DAMAGE TO BOTH ORBITER/PMA1 ANT 1SS DOCKING MECHAN!SMS,

~DISPOSITION RATIONALE-

{A) DESIGN:

DESIGN OF THE DAMPERS PROVIDES SUFFIGIENT FREEPLAY BETWEEN SURFACES TO
ALLOW FOR TEMPERATURE EXPANSION AND TO PREVENT JAMMING. CLUTCH SURFACES
ARE MADE OF STEEL ALLOYS AN ARE AN INTER-MESHING TOOTH DESIGN. THE DAMPING
PORTION IS A MAGNETIG FIELD DEVIGE. GRAPHITE LUBRICATION IS PROVIDED TO
PREVENT MOVING SURFAGES FROM STICKING. ALL DAMPER PARTS HAVE A SAFETY
FACTOR NOLESS THAN 1.4

" LOAD ANALYSIS HAS SHOWN THAT THE MAXIMUM DOGKING LOADS INCURRED AS THE
nsMsrlrJLT OF THIS FAILLRE WILL NOT EXGEED EXTERNAL AIRLOGK/ORBITER STRUCTURAL
LIMITS,

{B) TEST:
REFER TO "APPENDIX B* FOR DETAILS OF THE FOLLOWING ACCERTANGE AND
QUALIFICATION TESTS OF THE COCKING MECHANISME RELATIVE TO THIS FAILURE MODE.

1. HIGH ENERGY DAMPER FUNCTIONAL PERFORMANCE TEST
2. VIHRATION TEST
3 THERMAL VACULM TEST

1= H
1. TRANSPORTABILITY STAENGTH TEST
2. VIBRATION TEST
3. SHOCK-BASIC DESIGN TEST
4. THERMAL VACLILA TEST
5. SIX-DEGREE-OF-FREEDOM TEST
6. SERVICE LIFE TEST
7. DISASSEMBLY INSPECTION

OMRSD - TURNARQUND CHECKOUT TESTING IS ACCOMPLISHED IN ACCORDANCE WITH
OMRESD.

(C} INSPECTION:
RECEIVING INSPECTION

COMPONENTS ARE SUBJECTED TO A 100% HECEIVING INSPECTION PRIOR TO
INSTALLATION,

CONTAMINATION CONTROL

COARRCISION PROTECTION PROVISIONS AND CONTAMINATION CONTROL VERIFIED BY
INSPECTION. CHECK OF ROOM CLEANLINESS; PAATS WASHING AND CTHER OFERATIONS
OF THE TECHNOLOGICAL FROCESRS WHICH PROVIDES CLEANLINESS ARE YERIFIED BY

INSPECTION.
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FAILURE MODES EFFECTS ANALYSIS (FMEA} - CIL FAILURE MODE
NUMBER: M23-155-BEM004- 09
(QOESN'T APPLY TO PMA2/3
PASSIVE MECH.)

CRITICAL PROCESSES
moglzwe. HEAT TREATING, GHEMICAL PLATING, SOLDERING, AND CURING VERIFIED BY
INSRECTION.

ASSEMBLY/INSTALLATION
TORQUE, ADJUSTMENTS AND TOLERANCES ACCORDING TS TECHNICAL REQUIREMENTS
OF THE DRAWINGS ARE VERIFIED BY INSPECTION,

TESTING '
ATPAIT FIDMHS_D TESTING VERIFIED BY NSPECTION.

HANDLING/PACKAGING
NSHANDUNGFPMWE PROCEDURES AND REQUIREMENT FOR SHIPMENT VERIFIED HY
PECTION. '

(D} FAILURE HISTORY:

DATA ON TEST FALURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES
EXPERIENCED DURING QROUND PROCESSING OF ODS DOCKING MECHANISMS CAN BE
FOUND IN PRACA DATA BASE.

(E) OPERATIONAL USE:
NONE FOR A COMPLETE JAMMING OF THE DAMPER. HOWEVER AN INCREASE IN
. RESISTANCE CAN BE OVERCOME BY THE EXTEANAL FORCES OF DOCKING.

= APPROVALS -

PRODUCT ASSURANCE ENGR. - M. NIKOLAYEVA
DESISN ENGINEER E. BOEREOV
MASA S5/MA :

NASA SUBSYSTEM MANAGER

J2C MOD :
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