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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

. FMEA NUMBER: CSD-TE-34A ORIGINATOR:  JSC FPROJECT: EDFT-02
FART NAME: EVA CX) MECH. LRU/ORU PART NUMBER: SED39127462 301 QUANTITY: 1
PART NUMBER:SED¥127549.301  LRU/XORL PART NAME: ORT SYSTEM: DTO 671
LSC CONTROL NO: N/A PRAWINGREF DESIGNATOR: SEE F/N SUBSYSTEM: EVA
ZONE/LOCATION:CABIN/PLB EFTECTIVIIY/AFFECT STAGE: STS-6% & SUBS
CRITICALTTY:
CRITICAL ITEM: Yes SUCCESS PATHS: 2
CRITICALITY CATEGORY: 1R/2 SUCCESS PATH REMAINING: 1

EEDUNDANCY SCREENS:

Afl. CHO FRELALINCH: Pass

2. CR) ON DRBIT: N/A for NSTS

B/3. DETECTION FLIGHT CREW: W/A

4. DETECTION GROUND CREW: N/A

/5. LOSS OF REDUNDANCY FROM SINGLE CAUSE: Pass

FUNCTION: The ORU Resiraint Tether {ORT) is 2 semi-rigid rescwim aid available o EVA crowmag
i twemporarily mount QRW's, The ORT inierfaces with a ORU's tether ioop utilizing a push [ock
tetser 100l or oesied hook teiher ool and will be mounted 10 structuce through 3 EVA chamge omr
mechanism, The base plue e ORT mounts to wil) incorporate EVA comtingency holis on STS.69.
The closcd coupled confignred ORT is a mwodified version of the ORT. Tt is the same a5 the ORT
withoot the ball stack. The closed coupled ORT interfaces at it's base w0 a luad alleviating gimbal,
All ORT configurations are designed to restrain a ORU up w 50 Ib. mass,

FAILURE MODE CODE: N/A for NSTS
FAILURE MODE: Inadvertent release of EVA changecut mechanism.

. CAUSE: Contaminalion, galling, picce part defect

REMAINING PATHS: 2od Spring. EFFECT/ MISSION PHASE: EVA

——— ——

E(-}-ﬁ-ﬂ._E-ﬁ'HVE ACTION: None required.

-FAILURE EFFECTS-

END ITEM/LRU/ORIASSEMBLY:
None for single failwre. force required to operate mechamism will be iess.

SUBSYSTEM/NEXT ASSEMELY/NTERFACE: N/A
SYSTEM/END ITEM/MISSION: MNone

CREW/VEHICLE : Nooe for single failure. possible damage s vehicle if ORU is relessed and impacis
the EMU or vehicle.
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: CSID-TE-34A ORIGINATOR: JSC PROJECT: EDFT.02 ‘
PAET NAME: EVA OO0 MECH. LRUAORD PART NIIMBER: SEDIM2M68-301 QUANTITY:
PAKT NUMBER:SEDIS127540-101 LRUMORL PART NAME: ORT SYSTEM: DTG 671
13C CONTREOL NO: NfA DRAWING/REF DESJGNATOR: 5EE PN SUBSYSTEM: EYA
ZONEM OCATICH:CABIN/ LR EFFECTIVITY/AFFECT STAGE: 3T5-850 & SUBS
HAZ ARD INFORMATION:
HATARD: YES- x N

HAZARD ORGANIZATION QODE: N/A

HAZARD NITMBER: N/A'

TIME TOC EFFECT: Minute

TIME TO DETECT: Scconds

TIME TO CORRECT: Immediats
FAILURE DETECTION/FLIGHT: Visual

REMARKS:

-RATIONALE FOR ACCEPTABILITY-

(A} DESIGN: The ORT Assy. is designed o withstand & 1800 in-lo bending and twrsion, 75 Ih,

tension i03d along it's long axis, end 125 b, in shear without Functiomal degradation, The sheath is
designed 1o withstand ¢ 125 ib. load independenily from the cable in the ball swsck, If cable failure .
were 1o ogowr, e sheath is designed to prevent any of the logs parts from becoming free in the

PLB. Load verificalion i5 performed by analysis with # uitimate factor of safety of 2.0. Positive

margin is regqaired. MNested redundant springs are incorporaied in Lhe EVA changomr mechanisms

design to prevent a single failere From releasing the ORT or end cffecior.

{R) TEST: Applicable requirements from ISC33034,
Acceplance: '
1) Functiomal: Verified at Predelivery Acceptance Test, Preinsuallarion acceptance, and
Fre/Pust covironmeatal test. Minimum of 3D actoarion eycleg total.
1) EVA release mechanism installation and removel force shall he hetwesn 2 and 10 1k,
verified per TPS. :
b) The iorque required to opersie the merhanism sball be betwsen | and 5 in-lb. and
the force required w acmate the mechanism shall e belwcen | and 5 ib. verified pzr TFS.
c) 73 Ib temaile load Iesi performed on cabie at PDA. verified per TPS
d) 125 1b. tomsile load test performed on shcath at PDA verified per TPS,
2} Eaviroomsesil: Acceptince Vibration .
The ORT is subjecied to the following vibration in each axis for 3 duration of 1
minue verifisd per TPE:

20 Hz 0.01g2/Hz
20w iI0H2 +3.0dB/ort
30 10 350 Hz 040 gd/Hz
350 w 2000 Hz 3.0dBfact
2000 Hz 0.007g2tHz

load faglor 6.1 Grms
Gualificarion:
Environmental: e e y
Thermal: Funcnional verification performed a1 -I00OF and + 2009F. Forces are subjectively .
tvaloaied during the st and mcasured pre and post test verified per TPS.
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: CSD-TB-34A ORIGINATOR: JSC PROJECT: EDFT-02
FART NAME: EVA CO MECH LREU/ORU PART NUMBER: SED39127468-30] QUANTTIY: 1

PART NUMBER:FEDZ9127349-3101  LRUADRLI PART NAME: CRT SYSTEM: DTO &71

LSC CONTROL NO: W/A DRAWING/REF DESICGNATOR: SEE PN SUBEYSETEM: EVA
ZONEALOCATION:CARN/PLE EFFECTTVITY/AFFECT STAGE: STS-69 & SRS

Load west @ Sheath load tested to 183 16, verfied per TPS.
(T} [INSPECTIDN:
Fabrication - All ORT componenis are verified 1o be built to print and gensrally clean individually.
The ORT assy. iz verified (o be visually clean at predelivery acecptance.
Test - Quality Assurince surveillance i3 required at all test and inspsctions. Diserepincy reports
are written on all woncompliance's.
{D} FAILURE HISTORY: None
{E) OPERATIONAL USE:
1} Cperational Effect - ORT or end effector inadverendy relessed fom task board |
2} Crew Action - Rerrieve lopse item or varify it iz out of PLB.
3y Crew Traiming - Crew mained in proper vperation of ORT.
4) Mission consuainl - When rigidized the ORT shoold not be operalcd with the ball stack bent ar
more than 120 degrees. '
5} In Flight Checkour - The EVA changs oui mechanism operation will be functional verifisd ar e
of operation during the EVA,

~{F}  MAINTAINABILITY: N/A

FREFARED BY: G, Wright REVISION:

DATE: #f15/95 WAIVER NUMBER
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