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A. Oesign -
PSR BEST:

tontes{nation fa precluded from entering tha erm bearing
accembly by dupl urethasw snvironmental sesle, v on eech
wide of tha basring asserbly, Thesa senla fit 1Rtoe mating
grooves |n tha Toner end quier racen and form s seal o
preclude lntroduction of centamination into the pressure
seal ohd ball racewsy Erzam.

The separator/prescura wenk 18 mode from polyester
polyurathare and §5 Lightly Eubricsted with Krytos grease 1o
praclude weer. The ceparator seal acts as e boll
separatarfapacer and & pregsures geet, The seal cross
sactlon i1 "Y* shaped end provides & mininm wnpressurized
sani mguaeze of .00&% Inch. When pressurired, the top of Cthe
YR eppandy to ceal flrmly ssalnet the bemrlng racan ta
sraure 1 beering lesk of 6.0 SCOM or less and @ torgque thaet
will nok sncesd 10 in-ibs,

Ireidence of lonsa clmping ring sersss In the srm beering
amembly 1e procluded In deslgn by edherence fo atandard
enginearing targqua requirements for aorew {netalletion. The
toll port keeper %a preventsd from backing st while the arn
1s prégeurizsd by tha bledder Fobrfe rastraint shich covers
this ares of tha bearing.

The Fluerasilicons screw aanling oM rirgy sre installed on
each claming ring serew (o prevent a pressure leaksge path
sroured the serew heed ard chreads o the ocutside of the arn
hearing. The "0 ring 1n protected from damoge by &
retalning washer, which preverts the rlenping ring ccred
from erushing the 108 ring curdng cered irctallation and

torquing.

Arm beartng reces ore mede from TOTS-TTS aluminun el lay.
Bearing balla wre 460 etainiess steal.

Stresn annlyaiz of the Arm Bearing shows that irner race
atrespes pre higher then tha cuter race atresges. The worst
bending atress occurs when the jonac and outer rece axfal
reatreint brackets ara rotated 90 doqrass ko each other
resulttng 'n a four paint losding of the races. The mewimun
bending stresa octure at tha rastraints and 18 13,000 ped
for the inmer race resulting in an ulbtimete strergth sefety

fector of 5.20.
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degreen  to the restralnta and i= 13,857 pat, which 1o mn
ulkimete ahesr ntrers cofory fector of 526, Hoximum boll
ghear out strese fa 4,522 pal resulting in an ultimete chear
safety factor of 976,

peglgn requiresants far proper frstellstion of the halicoile
ore spaeifled in the aaserbly procedurm. Analycis, during
thw scrow thraesd sngegement siwdy, showed that exlal
reatralmtselamping ¢ing screws heve n minimm thresd shear
aut ylald Pector of zafery of 1.5,

PN Y20

Arm bearing races end clanplng ringa are rede of 37-5 PH
stainless eteal. Pail bearings wre made of &00C stainiess
gtegl. Spacer balle are made of Vespel,

The banring races were determined by analynis to heve 4
minimss ultimate atrength of 1440 ik and @ ylald strength
of 1268 \ba, At 4.4 paid (normal operatirg pressured the
74D 1Imit load is 576 Lbs. glving the bearlng & safaty
factor of 2.5 for uitipate s 2.2 Far ylald. At 5.5 paid
tra f5ilure pragsure) snd 6.8 pald (maa BTA cpereting
presaura) the bearing provides safaty factors for ultismte
of 2.5 and 2.% respectivaly. The S/AL mintmm safaty factar
for harthwre Bt 6.4 peid 1a 2.0 for vitimate and 1.5 far
yiold, At both 5.5 paid and 8.8 peid the S/#D safety factor
for hordears Iz 1.5 for vitimata.

A wtat[c seal i9 pravided in the 'rmer threeded race for
seallng when matad with & zlzing ring or fabric attachmant
Fng. The ptatic oeal 1% mada of Lerd Kinematice compound
USTHS,

the posefbilitiee of loage clemping ring gcrass In the srm
bwaring seecably |e precluded in deslpn by acherenca to
pranadard englnocering toergue reculrements for screw

Inztal latlon.

the Fluroallfcone seres sealing V" rings are {ratelied on
ageh clemping ring sCreW t0 pravent & pressurs lenkage path
around the azraw hesd end threads to tha outside of the arm
pearing. The “2* rim s protected from demego by o
reenining sagher, which prevents the clEmping ring scrau
from crumhing the 0" ring durfog seren inctal lation and
torguing-
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Deaign requiraments for preper Ingtel lation of the helicoite
are gpaclfled in the ssoenbly procsdures, Analyain, during
the screw thread engegement study, showed that axial
resteaint/closnieg ring scrave have & mindmm thread shear
vt fepter of safety of 1,5,

B. leamk -

Anceptance:

LT

Tha arm bearing 18 subjected to teating par ATR DE5T &t
Alrlock ulth 1L source verffication, The assembly fs
proseurized In the test finture to £.0 (+D.2 - 0.0 peig for
8 5 mirute duratlon and leskage tested tp %3 7+ 0.1 paly.
The semembly is rotated & mnimum af twenty romplate turns.
The torgue vhile In Hhe test Flxbura, 1s verified to v o
mehfoum of 10 In- |bs.

P/ 10209

The arm bearing ic sublacted to testing P ATP MI208 mt
Afrlack with ILC souree veritication. The arimary and
socondary seals sre proof pressure tested mlth Eha benring
in tha teat fixtura. The fimture 13 preseurlaed to 8.0 (+
0,2 - 0,07 paig and hald for 5 mimutes. Follrming proaf
prescure teeting, the baaring 7s preasurized to 4.3 +- 0.1
peig, teting the privary and secondary separately, omd
sublected to cyele mtation. Loskage T2 varifisd to be less
then . 0 sec/min. Tastlmg both seals separatsly, torous 1r
verfiied to bo Llesz than 24 In-Ihe.

POA:
The following teatm sre condimied st the prg Asserhly Lavel
fn accardance with [LC Decument 0117-700ZEd for o U5 and

ME-HHOII2 Far PR 10209

1. Initial lezk test st 4.3 +/- 6,1 p3ia to verify Leskape
less then 26 sco/mfm For PN OS5T wnd Less than 4.0 sccimin
for P 10209, ‘
2. Froof pressura test mt 8.0 + 4.2 - 0.0 paig to varily ne
strietursl damage,

3. Post-proof pressure lesk tegt at 4.5 +7- 0.1 prig to
verify Lemkmpe Lwge thar 26 scosmin for PsH 9857 and leas
than &.0 scefnin for PYN 10208,

4. Final Legk test mt 4.3 +/- 0.1 mig 1o var{fy Leakegs
Lezn then 24 accymin for Pry $857 and Lesg than 4.0 accimln I
far F/N 10209,
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& P/ G857y Arm basring (in ara avsenbly) torgue to be
Lezn than ¥ in-lbz, at 4.3 +/- b1 paig shich {a m
Sredicatlon that tha sepsrator/pressure seal & acceptable.
P/N 19209 Arm beartng (in ore assembly) torgue to b
Laes that 26 jrebe at &.3 +/- 0,1 palg which 12 an
indicetion that the preseure acals wra acceptabla,

Certl+icatlon:

PrH PR

The arm bearlng sasonbly waa cuccasedut Ly teated {manned)
curing 554 certificatien to dupl icate six year [waftgoadad
ard 358 Chardaoode) aparatiomml tlfa, Ref. Cert Test
Neport for the S5A, [LC Qocument 041 -T0027 end ILE
Enpinzering Memorancum EM B2-1034.

The foltowing ueage, reflecting requireaents of significamse
to the ora beoring, Was documented curing cortificatlon:

Requirement S/na metual Eaufiy LITe

o re——e——ims  ——aamammTr mmmrrrE S

gyt 15w Sy TR &yr 1T
Prassare AOUrE &1 119% &1z 1190 Bb 153
Pres=ura Cyclea 432 1080 %34 AR AT 15
Elbow Flew/Ext. 43534 108382 &3n1D 12emid 9.1 173
Arm Ratetions 10142 25346 15080 20990 9.0 7.

The arm apsexily was suecpeaefully aubjected & an WA timate
preseure of 10,6 peig during 554 cerkification teating (Ref.
preunent 0911-F00EF). Thie is tuo clmes mewdmm operating
pressure boaed on 5.3 pal.

Recortificution to 5.5 pai wad by test and analysle iraf.
ILC EM B&-11081.

Tha arm basring flang= mounting has successfully peaned
perch pressure cyclimg, (Ref. ILC EM g2-0184) ard bepch
ghuck, vibration and accelerat!on tescing withowt lose of
gorew torque (Ref. hED Tast Reporks FER JoLT, 30ED, IR3,
and 3074].

PN 0209

The dual 2sal arm baaring suceessful by pasaed S5A
certiflogtion tasting (mermed) to chaplicate 458 hours
operational usage (Bef. ILLC Repart 031 -F11310).  The
folloving usags, reflecting requitemnts of sipnificanc to
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11 YOI PNz the arm bearing, was documented durlg cereSficntion:
Requl remant 5rar Accunl Equiv, fra.
Shouldar potation 20XE Foao* 463, 2
Elbow Cycles 4565 10200G oy
ODonsfoff Cyrles *8 4 1568
Pressure Kours 458 914 P&
" The "Actuale” refiect the aceinleds atasl arm Beralng
rotetlona ecpl leable to this Faflure mode cRef. LG Report
MIT-T520

C. Tnepection -

Comporenta end materfal manufactured ta [ro requirementa ak
an Approved Sunpl ier are documanted from pracurenent chrough
chipgping by tha sagolier, [LC Tncoming recelving Inspectlon
varlifies that the meterials rqcalved sre oe Iderrtifiad In
tha prociremsm documntg, that no dsmage has occurred
curirmg shipment and that aupnl ler certiffentions heve besn
recelved which provides tracesbi! Ity informeripn.

The fol Lowing MIP's ore performed during the am agserbly
marufreturing process to assure the fallure comine g
precluded from the fabricatsd item:

1. Visually inspect the separgbarfpressure seal for P/M PEST
and pressure sealg for PAN 1M and énwironmental sealp for
gouges, nlek:, teors, snd mold TmparFections,

2. Vieuvwlly inapeet the fiuoresiticone acrewfElamping ring
BCrée wealing "0% rimga for youpea, nicka, tears, or
degradetton,

3. Verftication of tive prassrce of sorews during torquing of
amn bearing clamplng ring scrawa.

&, Werffleatlon of preesnce of bal | keeper retefner screw.
5. Helleoll inatallation Is verlflad durfng gource
inspection st the suped far,

taring PRA, the following frapaction pofnts are performed at
the arm masenbly level per ILD Docoment Or1-70028) far prN
F557 and 0OM1-FIO112 far PrR 10209

t. Inepaction Far elanl iness ta W& level,

2. ¥izual inspectlon for daloge, Wear or meterfal

dagradat fan,

2. Viewal {mpection fer taisage Tollowing presf-presssra
tost.

¥ ooy
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0. Failure N¥story -

P Fo5Ts

H: Alatory of this failure mode to date. Howewer the
following feilurss heve coourred thet wece wlthin S0P makelp
capabil ity

1. J-EMU-103-ADDG (12127847 - Saparatar esl ceforsed.
msnufecturing defects. ECO B51-007 sdded Laak test amd 20x
Trapection prior 1o dellvery of tha seal. Mo certlflcatlon
fmpact.

2. B-EMU-10%-a014 (2/5/57) - Leskage around restralnt
breckets, Improper asmambly teocla. Gefined proper boolw,
Mo cert Impaet.

3. B-BU-103-A005 C12/167858), B-EMU-103-A0046 (12/18/85),
B-EM - 183-0000 (2/2/B7]1 - Arm bearing esparetor feat
creckefieckape, ECD BAT-COTT widde {mproved inmpsction for
aeal cracke in V locarion. Ko cortiflcation impect,

Lo B-EMU-103-A0Z2% €7/25/90F + Excesslve urm tearing lmkogs
from s &% me dienctar vald In the aealing surdace of the
mepeCator seal.  The vold wex cpused by contaminatien ar an
afr bubble {n tha seal meld during the seal solding procesa,
A photogreph of this seal wnomaly hes been added to the
Ar-Lock Seal Ascepbance Natabaok. The enizting vigusl seal
inepection at 20X magniffeation will fnclude this defect na
wall an the other crlteris contained n the ASL Saal
foceptence Notebook.

%, B-EMU-103-A025 (%/12/00) - Ewcesciva arm basring Leskage
due te folded over Lip of the Y-{!p ceparator seal. [uring
bearing asmenbly, tha axal |1p canght on tha adnx of the
tall yroove and inverted es the Inbar race wis esecmblied
\nta the pueec race. Leakospe was Inberml ctant Ly masked by
eut-of +cor lpuratlon urethane erwf ronmental weal which
Lucked vent holes, couslng 1t 1o act ag a presasws seal.
YTa-103-32 Inspecta all flald arm bearing ervironmental
ceale for vt hales. ECO 900-0315-1 mod!fies are bearing
seurmbly procedures ke includs atepa to pivet frmar race
from beveled side of asparator seal vhen plecing races
togathar. Also, seal in inspectsd 1o verify proper peatfrg
between raced after agoembly. ’
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&, B-EMU-103-AD24 {91251} - Tha 2ingles eeal arm ecye
beering exhibited cxceesive Leskpge dus Fo proged
erwirormental ond pressure seals caused by e of a sotal
tool §n the asgeoldy process rather than the specifisd
ceflon tool. Ko Correctlva Ackion bmken.

PSR 10208
e,

E. Ground Turmereund -

guring pround turraround, In sscardoncs with FEM-R-001, the
anm sasemblyfbearing Is subjected ta & winusl irspwction
fpressurized end unpgressurizedd for stroctursl inteprity
metarfal demaga or dagradatfen Laosa/micaing acrewm ared
rough scred heads, Additiomally, the armferm besring is
siblwctadd to subfectiva torguo avaluntion and SEWU ard EMU
Levet ptructom! amd laskaga tasts.

The rszembly {& subjected ta pre-flight inspection and EMU
stricturni, Teaknge, snd baarlng torgue verddicet]m,

Every two wesrs or 55 hours of manned pressurized time for
F/H PEST, wysry & yaora ar 79 hours of senoes pressurized
time for P/H 10209, the arm bearing mssembly iz
disanssmbled, claansd, fnspeceed, Lubricared amd
reasamhed. The banring (at srm Lewvel) 15 then subjoctod bo
B guant | tatlve terqua test snd structaml and Leskage tegts,

F. Opsratignal Use -

Craw Responza -

Pra EVA/Post EVA: Trouble choot preblem. 1 g sucoess use
Erd EMJ {F awallable. EM) Ti no po for EVA,

EVA; bhen CW5 daca confirmm Lpss of auit pressure Integriiy
couplad With an sxcacpive primary 02 uco rote, abart EVA.
Trathirg - Standard training covers this fai lure mode,
Cperational Conmiderstions - Flight rules define gofme go
criterfe related to 6 pressare integrity ond regulation.
E¥YA chackLlat proseduras verdfy harcware inbegelty and
gystema operatTonal atatus pricor to EWA. Real Tima Data
Syatem kllown grouvd monitoring of EM) Gystems,
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