FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS TI8T

FMEA NUMEER: EC-MUT-04 ORIGINATOR: JSC FROJECT: EDFI-04

PART NAME: ECUM AGSY LRU PART NUMBER: SEG33! - QUANTITY:
301,303,305,307
PART NUMBER: SEG33107096-301 LEUPART NAME: MUT SYSTEM: DTOETL
DREAWING: SEE PN SUBSYSTEM:EVA EEEECTIVITY: 315-76
& Subseguent
CRITICALITY:

CRITICAL ITEM? YES * NO

SUCCESS PATHS: 2
REMAINING SUCCESS PATHS: 1

CRITICALTTY CATEGORY: 1R2

REENS:

JC/OQ PRELAUNCH: PASS

) GO ON OREIT: NfA for NSTS

J DETECTION FLIGHT CREW: PASS
:;DZE.TECI'IDN GROUND CREW: N/A for NSTS

Al
2,
B-3.
4.
C - 3 LOSS OF REDUNDANCY FROM SINGLE CAUSE: PASS

FUNCTION; The ECOM which is vsed on the end efieciors, serves as en interface for attaching compatible end
eifectors o the ECOM socket located on the MUT base assembly. The ECOM assembly uses two independent
spring loaded balls 1o attach itself w the ECOM socket, Operaton of the ECOM assembly requires the
sewmenmber to pull back on the locking coller and rorate 1a either the locked or release posinons which are
visually indicared by black on black and a black on white alignment mearks, Tespectvely.

FAILURE MODE: inadvertert relcase of ECOM assembly on MUT end effecror,
CAUSE: Failure of the spring holding the Jocking collar in the locked posidon.

FAILURE DETRECTION: Tactile, -

REMAINING PATHS: Additional spring in the Tocking collar. {Locking collar has 2 springs to hold it in the
locked position.)

EFFECT/MISSION PHASE: EVA
CORRECTIVE ACTION: Discontinpe use of MUT.
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-FAILURE EFFECTS-

END ITEM: MUT end effzctor separares from MUT base assembly.

INTERFACE: None.

MISSION: Partial loss of remaining DTO objectives.

CREW/VEHICLE: None for a single failwre, however, if 2 faileres were to occur possible Ioose ORLs andsor
hardware from the MUT would possibly be free to drift in the carge bay whether the MUT is used for ORU
trznslation or as 8 crew resaaint device, Loose hardware in the payload bay could either impacl the
crewmember,/vehicle as in the case of ganslating the ORUs, or could prevent the payload bay doors from closing.
Alsa the possibility of loose hardware impacting the vehicle during landing exisis.
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FAILURE MODE EFFECTS ANALYSIS:’CRITICAL ITEMS LIST

FAMEA NUTMBER: EC-MUT-04 ORIGINATOR: 15T FROIECT: EDFT-4
PART NAME: ECUM ARST LRU FART NUMBER.: SEL:33 10688k QUANTITY; 1
201,303,305,307
PART NUMBER: SEG331070%6-301 LRU PART NAME: MUT SYESTEM: DTO 671
DRAWING: SEE BN SUBSYSTEM: EVA EFFECTIVITY: §TS-76
. & Subseguemnt

HAZARD INFORMATION:
HAZARD: YES ol & I

HAZARD QRGANIZATION CODE: N/A
HAZARD NUMBER: N/A

TIME TO EFFECT: Sazconds.
TIME TO DETECT: Seconds.
TIME TO CORRECT: [Immediate.

REMARKS:

-RETENTION RATIOMALE-

(A} DESIGN: The compathle ECOM nsed on the end effectors interfaces with the ECOM socket on the MUT
vase assernbly. The ECOM is 2 push and turn mechamism. The ECOM assembly uses two balls © lock the
ECOM in place once it has been mated 10 the ECOM socket. The balls are locked out by roteting 2 locking collar
which uses two springs 1o prevent the lecking collar from rotating out of the locked position.  Alignment marks
¢t ECOM provide visual indication of lock status. Manufacturer's data on the springs specifies a service life of
50,000 cyelea at & 0.50 stess mnge. The stress mngé of the springs in the ECOM 157Tess than 0.5,
(B) TEST: Requirernents specified in JSC 33408A.
Acceptance:

1.) Functonal: verified at Predelivery Acceptance Test, Preinstailation acceptance, and

Pre/Post environmental test. Minimum of 50 cveles total was perfonmed en 2l moving pans.

The foree required to actuale the ECOM wes be between five (5) and rwelve (17} pounds. The

torque required to acnuams the ECOM was berween one (1) and five (5) inch-pounds.

The fgmc required 10 install ar remove the ECOM was between two (2) and twelve (123

pounds.

2.) Environmental: Acceptance Vibranon _ )

The MUT was subjected to the following vibratien in each axis for e duration of 1 mitute verified

per TPS
20Hz 0.01 G4Hz
20t 80 He +3.0 dB/oct
8010 350 Hz LD G2Hz
500 to 2000 Hez -3.0 dB/oct
2000 Hz 0.007 G2/Hz

load factor 6.1 G rms
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Cualificanon:

1.) Vibration: N/fa
2.3 Themmal: Funeronal verificaton performed at -100 F and +200.F per TPS.

(C} INSPECTION:
Tabricaton: All MUT components are veriied w be buils to print and generzlly cleaned individualiy.

The MUT s verified 19 be visually ¢lean at preinstallation acceptance.
Test: Quoality Assurance surveillance is required at all tests and inspections.

(D) FAILURE HISTORY: This is the first time the MUT has flown and therefore has no failure history.
The MUT is similar to the ERT which has snccessfully flown on STS-99 and 3TS-72.

(E) OPERATIONAL TSE:;
1.) Operarional Effect: With a saparation in the ECOM connsction, the MUT will nor funcdon properly.
1) Crew Action: Discontinue use of the MUT and stow away for deorbit and Landing.
3 Crew Training: Crew rained in proper use of MUT at WETF.
4.) Mission Constraints: When fully extended or piaced into a singularity, the crew will not continue to
pull against the MUT.
5.} In Flight Checkout: Crew can visually verify ECOM lock stams.

(F1 MAINTAINABILITY: The MUT has shelf life of 5 years, The MUT een be removed and replaced 11 a
failure oceurs. No on-orbit repair is planned.

PREPARED BY: M. D. Gemer REVISION: DATE: 2/22/96
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