FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: EC-MUT-02 QRIGINATOR: j5C PROIECT: EDFTO4
PART NAME: BALL STACK ASSY LRUORU PART NUMBER: SEGIII08830- CUANTITY: |
M, 303, 305, I07
PART WUMBER: SEG32107110-701  LRU PART NAME: MUT SYSTEM: DTQ 671
DRAWTNG: SEE PN - SUBSYSTEM: EVa EFFECTIVITY: 5TS-76
& SUBSEQUENT
CRITICALITY:
CRITICAL ITEM? YES_X NG SUCCESS PATHS: 2

SUCCESS PATH REMATNING: 1
CRITICALITY CATEGORY: 132

4 1 ENS:

- 1) C/OPRELAUNCH: PASS
2) C0 ON ORBIT: NJA far NSTS
3) DETECTION FLIGHT CREW: FASS
4.) DETECTION GROUND CREW: MN/A for NSTS

A
-
C - 5.5 LOSS OF REDUNDANCY FROM SINGLE CAUSE: PASS

FUNCTION: The debris sleeve om the MUT {its around the ball siack assembly to prevent debrs and
other foreign objects from lodging in the ball stack assembly, The dsbris sleeve zlso serves as a

resiraint device in case of a faslure of the ball swck cable allowing the balis to become free. Tha
debrie sleeve iz atraghed ar both ends of the ball stack.

FAILURE MODE: Outsr debris slesve fails
CAUSE: Piece part defect

FAJLURE DETECTION: Visual

REMAINING FATHS: One - Ball mack cabls.
EFFECT/ WIS3I0W FHASE: EVA

CORRECTIVE ACTION: Discontinue usc of the MUT.

-FAILURE EFFECTS-
END ITEM: WMo effset if debriz 2leeve fails, however the MUT should no longer be used
INTERFACE: Nomc.
MISSION:. Partial loss of fcmaining DTO objectives,

CREW/VEHICLE : DMNone for a single failuze, however, if 2 failvres were o occur possible loose ORUs
undfor hardware Jrom the ball stzek would possibly be free o drift in the cargo bay whether the
MUT is wied for ORU tramslation or zs a crow rostraint dovige.  Loose hardware in the payload hay
could either impact the crewmember/vehicle as in the ¢ase of rranslaiing the QRUs, or could
prevent th: carge bay doors from closing.  Alse the possiboliy of locose hardwers :mpacung e
vehicle during londing exists.
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: EC-MUT-02 QRICDNATOR: JEC PROJECT. EDFTM .
PART NAME: EALL STACK ASSY LRUMRY PART SUNMBER: SEOAZ ISR QUANTITY: |
IR, 3R 305, 30
PART NUMBER: BEG3IN0T7110-701 LRU PART NAME: MUT SYSTEM: DTO 671
DEAWING: SEE BN - SUBSYSTEM:EVaA EFFECTIVITY: STS-5
& SUBSEQUENT

HAFXARD TWFORIMATION:

HAZARD: YES NC_*
HAZARD ORGANIZATION CODE: N/A

HAZARD NUMEBER: MH/A
TIME TO EFFECT:  Seconds.

TIME TO DETECT: Mmties,
TIME TO CORRECT: Immediaze,

REMARKS:

-RATIONALE FOR ACCEPTABILITY-

{AY DESION: The MUT debris slesve is designed 1o withsiand & 125 b teasile load,

(3 TEST: Applicable requiremaents from JEC 354084,
Accepilance:
1)  Functional: Verilied at Predelivery Acceptenze Test Preinsrallanen Acceprance
and PrefPost environmenial test
- Debris sleeve was tested to 125 1bs at FDA cnly. _
- Wisus! Inspectivn Jfur delecws pig/post chaviomugial iesc

2.)  Envirgnmertzlr  Atceptance Vibration
The MUT iz subjecced w the following vibraion in esch sxis for 2 doration af 1
minuie per TFA.

20 Hz 0.01 G¥/Hz
20 o BO Hz +3.0 dBfociave
80 w 350 Hz 0.04 Gé/Hz
S0 to 2000 Hz 3.0 dBfoctave
2000 Hz 0.007 G2/Hz

lnad facter 6.1 G rms

Gualificarion:
1) Furctignal: Diebriy sleeve wes load esed to 1375 ke per TPS.
2.y Vibrztion: MNiA )
3} Thermsal: Funclionzl verificetion performed at -100 F and +200 F por TRS.
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

. FMEA NUMBER: EC-MUT-G2 DRIGINATOR: JSC FROFECT: EDFT-04
FART NAME: BALL STACK ASSY LEUARY PART NUMEBER: SEGIII0GHED- QUANTTTY: 1
301, 303, 305, 3C7
FART NUMBER: SEG32107110-701,  LRU PART MAME: MUT SYSTEM: LTO a71
DEAWING: SEE BN SUBIYSTEM: EVA EFFECTIVITY: 3T3-74
& SUBAEQUENT

(C} INSPECTION:
Fabrication - All MUT compenents are verified w be buill 1o princ and generelly clean
individually, The MUT is wverilled w be visvally clean at preinsiallztion acceptance.
Test - Quality Assurance surveillance is required ac all tesis and inspections.

Iy FAILURE HISTORY: Thus £ the first tunes the MUT has fiown and therefore has oo failuc
history., The MUT is similar w the BRT which bas successfully flown on STS-%% and STS5-72.

(E} OFERATIONAL IFSE:
13 QOperatignal Effect - For debris sleeve faiture chere tg no effccl, unless cabic alse fsds.
Possible loose debris in the payloead bay.
2] Crew Actico - Discontinue wie of 1the MUT. Resiow in middeck/Spacehab,
3} Crew Traimng - Crew trained in proper eoperation of MUT at WETF,
4} Mission comsiraint - When fully extended the crew will not condinue o puil ageinst the
MUT ot placed into a singularity.
. £} In Flight Checkout - If debrie sleeve is torn or dsmapad, discontinve use of the MAUT.

(%) MAINTAINABILITY: The MUT has a shelf life of 5 vears. The MUT can be remcved and reptaced
if a failure occurs. Mo on-orbit repeir is planned.

FREPARED BY: M, D. Gamer REVISION: DATE: Z/23/96
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