FMEA/CIL DATA SHEET

.FMEA NUMEBER: DTG-OTDO3-005

GHIGINATﬁH: JSC PROJECT: EVA

FART NAME: Cldch Assy

FART NUMBER: SEG3I3108535-201
LSS CONTROL NO: WA
ZONE/ALOCATION: Bay 7, Porl Side

LRL/ORU P/N: SEG33108254-301 QUANTITY: 1
LRW/ORYU PART NAME: OTD

DRAWING/REF DESIG: SEG331458375-301 SYETEMW: EVA
EFFECTIVITYAFFECT STAGE: STS-80 SUBSYSTEM: TA&A

CRITICAL ITEM: No
CRITICALITY CATEGDRAY: 1R /2

CRITICALITY

SUCCESS PATHS: 2
SUCCESS PATH REMAINING: 1

EMD ITEM NAME: ORU Transter Devics (OTD) Cluteh Assy

END ITEM FUNCTIONAL: Provides lvad absorption into boom stanchion,

ENMD ITEM CAFPABILITY, Has two disks that comprass againg! the prassura plals.

END ITEM FAILURE TOLERANCE: The clulch Assy issingle tault tolarant for beiow tailurs mods.

DETECTION GRGUND CREW: NA tor DTO
LOSS OF REDUNDANCY FROM SINGLE CAUSE: PASS

SEDUNDANCY SCREENS:
A 1. C/C PRELAUNCH: PASS
2. Ct0O ON ORBIT: PASS
3 3. GETECTION FLIGHT CREW: N/A
d.
. o 5.
6.

ON-ORBIT RESTORABILITY. N/A for DTO

FUNCTION: The OTD Clutch Assembdy Consisls of a pilch/yaw sphine, a pressure plate. a inner & puter disk and
cxmoression springs.  The inner and ouler disk react against the pressore plats 16 absorb applied loads from end of

Boom when boom is tLlly extended.

FAILURE MODE CODE: N/Aor DTO

FAILURE MODE: EAILS TO DISENGAGE
CAUSE: Contamination, Binding/jamming. Thermal distortion.

REMAINING PATHS: 1 - Second disk - Boih disks must fait 1o disengage tor this failure 16 ocour.

SFFECTMISSION PHASE. On-arbit EVA coeralions

CCARECTIVE ACTION: Discontinug use of OTD when an increase in the torca required 1o move 1he boom i

coserved. Crew grasps the OAU grid and reposilions the hoom during nominal eperation. This action lrips the
clutch, Nominal orce for a tully extended boom is below 20 |be.
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rMEA NUMBER: DTO-OTDI3-005 ORIGINATOR: JSG FROJECT: EVA

-ART NAME; Cluleh Assy LRU/ORU P/N: SEG3310B254-301 QUANTITY: 1
“AAT NUMBER: BEG33108585-301  LRU/ORL PART NAME: OTD

LS CONTROL NO: NrA DRAWING/REF DESIG: SEG33108375-301 - SY3TEM: EVA

ZZNELOCATION: Bay 7. Pod Side EFFECTIVITY/AFFECT STAGE: 575-5¢ SUBSYSTEM: TA&A

-FAILURE EFFECTS-

Za D_ ITEMLRUORIASSEMBLY: None aher first tailure. After second clulch jams and |oad is applied on end of
5o0m, averload will cause structural damage to supoorting structure

SUBSYSTEM/NEXT ASSEMBLY/NTERFACE: Siructural damage to stanchion agsembly.
SYSTEM/END ITEMIMISSION: None.
~REWNERICLE: Possible damage to supperting PLE eracture. Possible gose hardware in PLE.

HAZARD INFORMATION:

HAZ &S0 YES _EK_ NOD
HAZAHD DRGANIZATION CODE: Mk
HAZARD NUKMBER: M/A

ME TC EFFECT: Minules
TIME TO DETECT. Secsnds
TME TO CORRECT: Saponds
SAILURL DETECTION: Visual

REMARKS:
:'-J-CII"'-:-_'.
RATIONALE FOR AGCEPTARILITY-
FRESARED BY. G. Harvey REVISION. M/A T
MATE: June 1856 ' WAIVER MUMEER N/Aa

DTO-E71 -24.04




FMEA/CIL DATA SHEET

. “MEA NUMBER: DTO-OTDO3-005 DRIGINATOR: JSC PROJECT: EVA
FART MAME: Clutch Assy LRWORU PMN: SEG33106254-301 SUANTITY. 1
FART NUMBER: SEG33108585-301 LAWOCAU PART NAME: DTD
LEC CONTROL NO: NA DRAWING/REF DESIG: 8EG33106375-501 SYSTEM: EVA
ZONELOCATION: Bay 7, Pori Sids EFFECTIVITY/AFFECT STAGE: ST5-80 SLUBSYSTEM: TARA

-RATIONALE FOR ACCERTABILITY-

51 DESIGN: The clutch assy 1s designed such that both the inner and owter disks must 1ail 10 disengage before
w3151 Case etects of thie failure occur. The clutch assy is designed to & {actor of salety of 2.0 with a positive
=argin of salety. The housing arcund 1he clulch is designed to eliminate debris from contaminating the pressure

2.z or disks. Thermal analysis of the cluich assy verifies that 1he clutch will operate propesly in the expeciad
WM environmeEnt.

“he culsh is designed to slip a1 380 fi-los. The OTD is desigaed to stop a 606 b mass Mmoving at Jp o 11 1n'ss 2 wiik
in boom fully extended in less than 2 fi. The clutch assy 1§ dasagnad te withs1and the fslowing launch and landing
izad tactors withoul degragation of perfa-mance:

Ny [Q's) Ny (g%} Mzt g'sh Ry radisec?) Ry (radrsec? Ao rad'secs)

--58 =105 + 3.2 +-219 -8 <170

. 21 TE5T. [Perthe applicable requiremants of JSC 33518, CTD CARD)

Acoeplance: Protg-flight Unit

Adsceplance Tesling includes: Verification of ¢lulch assy operation is perormed dunng aach of thesa1esls.

"3 UTD shail s10p & 836 Ib rmass moving at 8 —341 inch per second al maximum exlensian upcr release of the pilch or
¥aw aclualing control mechanism. Verilied on precision air bearing 1lpor &t FDA and pre‘post lunclional.

<.} Fiietvyaw clutch shall require 360 +/- 36 it-lbs loTque to rotate. Yeritied at PDA and predpost functonal 2nd at

aroieflighl thermal test,
<l g ficalion:  Proio-thg Unit

“uzlification Testing includes: Vieraton Test (vT), Thermal Test (TT:. Fit Check (FCY, & Load Test (L™, "he OTD
£nall be verdied to operale in the lollewing 1emperature ranges.

" Opsrational temperature rangs of -100 deg F to +150 deg F.

2. Remain tunctional aher expasure lo a non-pperational temE. range of -175 a2g fto -1EJdeg F

“ne OTD desing is vibration tested and cartitied Tor Light per TPS as follows:

“or Bl sesonds per axis:

Zeaxis ¥-gnig i
20-80 Hz +3 dBioel 20-45 Hz +10dB/0ct 20-45 Hz 009 gZ/Hz
45-350 Hz 040 g2Hz 45800 Rz 060 g3Hz  45.70 Mz +12 dBioct
. 350-2K Hz -3 dhioct BO0-2K Hz -5 db/oct 70-660 Hz 050 g2z
—Ompashe £:1 Grms Compogte 77 Gms 6C0-2k Hz -6 dB/oct
Comonsie 7.0 Gmms

nTA 2874 14 NC
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FMEA NLUMBER: DTO-OTDO3-005 ORIGINATOR: JSC PROJECT. EVA

PART NAME: Cluich Assy LAL/ORU PN SEG33106254-301 QUIANTITY: 1

FART NUMBER: SEG33108595-301  LRLW/ORU PART NAME: OTD

L2C CONTROL NO: N/A DRAWING/REF DESIG: SEG33108375-301 SYETEM: EVA
ZONELOCATION: Bay 7, Port Side EFFECTIVITY/AFFECT STAGE: STS-80 SUBSYSTEM: TAEA

T INSPECTION:
“zzrication - Al OT D compaonents are venfied 1o visibly ciean individuaily,

Tozt - Qualily Assurance surveillancs is requires at all tost and inspections. Discrepancy reports are written on all
noncomplinaces.

2

»FAILURE HISTORY: None - 1his will g the firsd flignt use o an JTD Assembly,

Tl

P OPERATIOMAL LUSE:

: Dparatiohal Effecl - Failure of the first disk 1o disengage will not cavse a slructural overdaad sftuation. Failure of the

zond disk with applied end \oad on the boom will cauge struclural damage to 1he interfacing struciure and stanchion

nESY

T Crew Aclion - At first tailure - discontinue use of disk,

L Crew Traiming - Crew is trained in the gperations ¢ the OTD. .
<1 Mission Constraint - Crew 1 constrained 10 pichivawing a ipaded boom 10 l2ss than 11 inse¢. and extanding or

rerasing the boom 1o 4 indsed (this is using the PGET se1 a1 a maximum rpmol 5.

21 In Flight Checkout - Proper fundion verified during STS-80 EVA operalions.

W

FREPARED BY: G. Harvey REVISION: N
TATE. June 1996 WAIVER NUMBER- N/A
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