U.S Gou't

FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LI§

FMEA NUMBER: CSD-TB-34B ORIGINATOR:  JSC PROJECT: EDFT-02
FART NMaME: ORT. LREL/ORD PART NUMBER: SEDIFIZT46E-301 DUANTITY: 1
PART NITMEBER: SED34127465-301 LRUMORU PART NAME: ORT EYETEM: DTO &71
L8C CONTROL NO: N/A - DRAWING/REF DESIGMATOR: SEE PN SUBSYSTEM: EVA
ZONEAOCATION: CABIN/PLE EFFECTIVITY/AFFECT STAGE: STS40 & SRS
CRITICALITX:
CRITICAL ITEM: Yes SUOCESS PATHS: 2
CRITICALITY CATEGORY: 1.2 SUCCESS PATH REMAINING: 1
REDUNDANCY SCREENS:

A1, T PRELAUNCH: Fass

2. CM ON OFBIT: N/A For N5T3

B/3. DETECTION FLIGHT-CREW: M/A

4, DETECTION GROUNL CREW: MiA

/5. LOSS OF REDUNDANCY FRCM STNGLE CALSE: Pass

FUNCTION: The ORI ERestraint Tether (ORT) is o gemi-rigid  restraint aid available 1o EVA crewman
to lemporarily mount ORU's, The ORT inwerfaces with a ORLTs Tether logp uitilizing a push lock
tether wol ¢r oested hook tether tool and will be mounted to structure tirough 2 EVA chaoge cul
mechamsm. The base plarr the ORT mounts 1o will incoarporate EVA contingency bolis on STS-E9.
The clossd spupled configuration ORT is a modified version of the ORT. It is the same as the ORT
without the ball gtsck. the closed loop ORT inoterfaces at it's base to a load alleviating gimbal. Al
OKT configurations are designed re resuein s ORU up i 50 b, masgs

FAILURE MODE CODE: NiA for NSTS
FAILURE MODE: Cable ar Sheath bresirs.

.CAUS'E: Contsmination. galling, piece part defect.

REMAINING PATHS: Cable or sheath, EFFECT! MISSION PHABE: EVA

— e ——— -

-FATLURE EFFECTS-

END ITEM/LRU/ORUJASSEMBLY:
Unable o rigidize ORT if cable fails. Nonz if sheath laiis,

SUBSYSTEM/NEXT ASSEMBLY/INTERFACE: NJA
SYSTEM/END ITEM/MISSION: Partial loss of DTO objectives.
CREW/VEHICLE : None for single failure, of 2 failures were to occur the nested balls in the ORT

would possibly be free to drift in the PLB. Possible impact of loose equipment st landing could
damage vehicle,
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FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIS

FMEA NUMBER: CSD.TB-34B ORIGINATOR: JSC PROJECT: EDFT-42
FART WalME: ORT. LRUSRU PART NUMEER: SED39127458-301 QUANTITY: 1
PART NUMERER: SED351274488-101 LEUAORY PART NAME; ORT SYSTEM: DTOD 571
LSC CONTROL ND: Nis DRAWING/REF DESIOMATOR: SEE PN SUBETYSTEM: EVA
ZONE/LOCATION: CABIN/PLE EFFECTIYITY/AFFECT STAGE: STS-53 & S[TES

HAZARD INFORMATION:
HAZARD: YES: x NO:

HAZARD ORGANIZATION CODRE: N/A

TIME TO DETECT: Seconds
TIME TO CORRECT: Minutes
FAMLURE DETECTION/FLIGHT: Visual

REMARKE:

-HATIONALE FOR ACCEPTABILITY-

{A) DESIGN: The ORT Assy. 15 designed 1o withseand a 1800 in Ib bending and torsion, 75 ib. tension
load along it's Jong axis. and 125 Ib. in shear without funclionsl degradation. The sheath is .
designed to withstand a 125 ib. losd independently from the cable in the ball stack. If cable failure
were 10 oocur, wthe sheawh is desigoed o prevent any of the loss paris from becoming free in the

PLB. lced verification is performed by amalysis with 2 ultimais factor of safety of 2.0. Posidve

margin is required For structural iems the ORT is attached 1o that can not be jemisomed, a EVA
relessahle interface o that structure is required.

(B) TEST: Applicabie requiremenis from ISC-33034,
AcCeplance: :
11 Fuocional: Yerified ar Predelivery Acceptance Tesi, Preinstallarion acceprance. and
Pre/Post environmental test. Minimom of 30 acwation cycles rocal.
a) EVA release mechanism inscallation and removal force shall be betwesno 2 and
1O Ib. varifisd par TPS,
B) .The torque required to operate the mechanism shall be berween 1 and 5 in-lb. and
the fowee reguired (o acrpare the mechanism thall be berween 1 and 3 Ib. verified per
TES,
c} 75 Jh, tensile load test performed on cable at PDA verified per TPS.
d) 125 th. tensile load test performed on sheath ar PDA verified per TPS.
1} Environmenral: Acceprapes Vibration
The ORT is subjected 1o the foliowing vibration in each axiz fer 2 deration of }
minute verified per TE3:

20 Hz 0.01g2/Hz

20 o B0 Hz +3.0dB/0c1
20 10 350 Hz 040 G4/H=
A50 o 2000 Hz -3.0dBfact
2000 Hz 0.007g2/Hz

load factor 6.1 Grms
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FAILURE MODE EFFECTS ANALYSIS!CRITICAL ITEMS LI¢

FMEA NUMEER: C5D-TB-34B DRIGINATOR: JSC PROJECT: EDFT-02
PART MAME: ORT. LRUAORD PART NUMEBER: SED39127468-301 QUANTITY: 1
PART MUMBER: SED3®127448-201 LRUARL PART NAME: ORT SYSTEM: DTO 671
[2C CONTREOL NO: NfA DRAWTNG/REF DESIGHNATOR: SEE /N SUBSTSTEM: EVaA
LZONELOCATION: CABIN/PLE EFFECTIVITY/AFFECT STAGE: 8T58-59 & SUBS
Qualification:

Environmental:

Thermgl: Functional verification performed ar  -1000F and + 2000F.  Forcas are subjectively
evaluared during the test ang measured pre and post 1est verified per TPS.
Load iest : Sheath load tesied 1o 183 b, verified per TPS.
() INSPECTION:
Fabricstion - All ORT components zre verified o he built o prior and pgeperally clean individually.
The ORT assy. is verified to be visually clean ar predelivery accepuance.
Test - Quality Assurance surveillance is tequired at all 1est and inspections, Discrepancy repors
are writlen on all noncompliance’s.
(D) FAILURE HISTCEY: MNona.
(E) OPERATIOMAL USE:
1) Operaticoal Effeci - Unable w remove ORT from task toard or PLTT from ORT.
&) Crew Acton - Remove releass bolts or jettison equipment
3) Crew Training - Crew woined in proper operation of ORT.
4} Mussion constraint - When rgidized the ORT should nor be operated with the ball stack bens at
more thar 120 degrees.
5) In Flight Checkout - The EVA changc out mechanism operation will be funcrional verifisd
during the EVA. _

'F} MAINTATNABILITY: N/A

PREPARED BY: G.Wright REVISION:
DATE: 5/15/95 WAIVER NUMBER
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