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QILLG CORPORATION BON 5008

June 23, 2004 HAYWARD, CALIFORNIA,
) BASAL~I005

TELEFHONE 510/745-1500

Mir. Kennoth Wensisin ' FAX & 310785-0019

Associate Administration for Safety Assurancs
Nutional Higtrerwy Traffic Ssfety Administration
400 Soventh Srest SW
Washington DC 20590

FAX 202-366-7882
0 d’.}jf.- Bﬂg
(29 po3)

Subject. 373 Defect Information Report

Doar Mr, Welngtein:

Floase fad attached Gillig's 573 defect report on a potentially defective high pressure hydrogen
1 tranaducer usad ox the firel pystem of fizel call powered buses A sngle tus is mvolved.

Ploase contact me at 510-264.5031 (£ thete are questions. Gilfix intends 1o coaduct the recall as
soon 58 we have 1 recall nomber and sn approved owner notification letter.

Sincerely,
GILLIG CORPORATION

il -

Charles B. Koske
Semior Vice President Enaingeri



Form Approved: O.M.B. No. 2127-0004

Safety Defect and Noncompliance Report Guide for Vehicles
PART 573 Defect and Noncompliance Report!

On June 22ud , 2004, _GHlllg Corportation decided that » defect which relates to meter velele
tafsly ) exits In Wi mator vehidias Hded belaw, aad iz farmishing notifeatisn te the National Highwsy Trailie
Salsty Adminisivation is sceardance with #9 CFR Part 571 Defiect aned NopsamgEsnes Reports.

Dixte theln report s pirapared: June 23, 2004
Fornish the manubscturer's identificaiian code Lor als recall {If appicable): NA

L. Idantly the full cevperate names of the fabrecsting maynfactarer of the vekicls baing recalled. IF the .
recalled vehicle i imporied, previde fhe name and mailing sddrem of the dcsignated sgent us praseribed by 4%
US.C. §AN164.

Gillig ion K & Califerns

Fentiy the corperate official, by mamns and titie, whom (he ageacy shauki comact with respect ta (il recall
Charles E, Koske 5r. Vice President

Teephone Nuraber: 510-264-5031 FaxNa.: 510-264-3837

Natoe aud Tile of Fersos who picparcd this mpar:.

Charies E. Kogky
Sr, Vice President

st (Uinll 2 (Gl

1

Bwch man Facturer most fumish a repoet, 1o the Amociae Administrasor for Safety
Assurance, for cach defect or nancompliance condttion which relames b wolor vehicle mfity,

Thk galde waa dtveloped from 49 CFR P 573, “Defect and Noncomplisnce Reporta® and
also ontlinue information curvendy requested.  Any quesions, plesse corault the complute Part
573 or conacr Mr. Jon White at (202) 366-5227 or hy FAX at (202) 366- 7882,

*




L_identily the Vehiele Modals Iavalvad in the Recall

2. Tdentify the Veldelas Iuvolvad in Ly Recall, for sech make and model or appioabis vehicle Bne (pravide
illustrwvisns or phoiagraphs ax nececsavy to dercvibs vieg vahicle), provide:

Make{s): Gillig Corp  Model Yeary Tovelved: _2003-2004 Model(s): Low Floor

Preduction Distes: Baginaing: 47103 Esling: ___ 6/10/4

VIN Range Beginuing; 1SGGED21231073941, 15GGD281241073942, and 15GGD281441073543,
Vebicie Type:  Bus Bodystyls: 40 foot Low Floor Transie

Notw: Oaty 13GGD281231073941 ks been delivered o u cistomer,

Doscriptive information widch charscterines/distimpoishes the recalind volitios from thoss model ﬂllltlnnul
Inclwedend im (o rocall:

The thoee tases rrvolved are powered by Ballard Fuel Cell Sysivrmne with gessous hydrogen fael sypstems.

[deatify the approxinsats pactsatige of the production of all e recalled madsly syumafactired vy panr
company between tha inclusive detes of msnnfacture provided shove, that the recalied modal pepulation
represents. ¥or example, If the recall involved Wilgets equinped with cortain ltems of cqpipment (rom
Tumuary 2, 1996 threagh April 1, 1997, then what was th:m-l‘ﬂ-mlld Widgets of nll Widgels
manulsciored during that ok poried.

106024

[ 2

A ! the Reeall
3, Furnish the iatal number of vehicles recalled] padantinily sontaining the defect or nencemplinnee.

Nussber
of Vehicke

Madel Your Potsutlally Javeived

_ Low Fleer 2003 1

_ Low Floar 2004 2

Totxl Nwmbxr Petentioly Affected by the Rocall: I B

4. Furnish the spprexzimate pereentage of ihe total sumber of vehicles estimated to actaally contuin the
mo{lmlhnu: 00%
o 1



Identily aod describe bew the recall popukitdon was deterlissd—~in particaisr hew the recalled medels wore
salectad amill the el for 1he bepinaing and final dates of mansfagture of the recslled vehicles:

All Ballard funl call equipped Gillig buses with gescons hydvogen fuel rysteen repardiess of duke of
macvufchure,

[I. Deacriba the Defect or Nancomplisncs

5. Dascribe the defact or soncomphinbee. The description shoild address the sainre and piysical lscation of
the defact or woncowpliancs. Tinsirations should be provicded as appropriste.

Gillig bea ne knowledge of the alleged defeot. See the attached Texas Insunomaniz 573 defict report for their
explanation and expectation of 2 defect or falture chareqieristic. The tmasducam ares located on the foel cylinders
which are roof moumted om the i,

Gillig undurstanudy thers tes never been s fabhare of the wansducer in wearing or in the actial service. Gillip keows
there have been i Fuilares on any of the GilHg buges,

Deacribs the cansels) of (e delect or nowcsmplinnce condithon.

Gillig kas no knowiedgs of the cause of the alleged defert on the transducer, The alleged cause of defoet is
contuined in the Texns Ingnnens form 573 report { sttacked) wivich claims & fxihre is possible dus to hydeogen
erbrittlement characteriatics of the hase maserial ysed (o in the manufactum of the part.

Dmhthulﬂmdﬂﬂlﬂlﬂadwmmnﬁmﬂu

Texns Instrurnenity claims in their 373 report (actached) thar it could prescnt a safety problem buk they also
clairs do bave re acmal knowledge of the in-ficld potcntial conscqnmces.

I1 is posxible if the ansdncer falled it would Jead o 2 high pressurs hydrogen h.kwhmrmunhunjrmld
kad 1o m vehicle fire,

Identify sy warsing which can (1) preceds or (b} oecar.
Giillig haw no lwrwledge of any wirning. Texas Instruments 573 report alss alaing 1o epesifia Imawledge of o
warning.

H the dafoct or nancemplianes ia in 8 compacect sr ssssmbly purchosed from o supplicr, idsatily the suppller
bY corporite name and address.

The trareducar is mapofacrured in [apen amd iaporeed by Teeas Tnstruments. It was sold 10 Dyweick of
Caoada who selly it ax part of fhe hydrogen fozl sromage sysiem o Ballard Fower Systama who sold the complste foel
cell ayxtem (5'01ilig Corp.



Tdentify the name and tithe of the chicl exerotive afflcer 9 knowlsdganbls represantative of the sapplier:
e ByronSomerville Bus Program Manager

TV. Pravids fhe Ch in the Defert/N, [ 1T )
If the recall is for a dyfecs, compiots issm &, etherivize item 7,

&  With respect iv n defect, furnish & chrenelogical ssnmary {Inehiding dtes) of afl fhe principly cvents thal
wars the bugle for the determination of the defect. The sumanary sheuld mehuds, but net be Lhndted Lo, the
oumber of reperta, accldents, injuries, Binlltise, and warranty cinims,

7. With respert to 1 doncomplanes, idently snd provide the test reyults or athar dats (i chronological order
amd incinding dytes) op which the aucomplivecs wim detarmined.

Ou Juns i, 2004 Qillig beesme wware of s nomber of e-mails sens are Friday May 29, 2004 and over the
Memorinl day weekend by Ballavd Power Sysiems concerring the high pessmrs hydrogen preapre wansducer. The
indtial e-mil dated May 32, 2004 tequeated buses not be operated until Ballard reviews the imation. On hme 1, 2004
Gilllg reviewed Ballard's assepsment which wat ar odde with Texas Ingtromunts conchision and basad oo spacific
tutlﬂhrﬁjutmﬂnﬁ'ndn@ymﬂmuﬁﬂm?hthpﬂuﬂiﬁghmdﬂﬂTmﬁ pnd G
grounded thelr vehicles with e mepect pressure wkasduce? while Ford md DainleeChrysler contdmued to operate
heir fuel cell vehicles,

Gillig becemo wwart: on Fume 1, 2004 that the Texas Insirupents Recall (4E-037 was posted on NATSA's
webaile and then removed. (Hlig obmeined a copy of the Texas Tostranesty recall fom Ballard, hn discussions with
NHTSA Olilig was told NHTSA preferred the vehicle manufacnirer candecs tive rocall.

Gillig knows of 5o warranty cllma, part failres autside nf warmnty, acckisots, injurles or timlities relaed
uthinmlrﬂldum.

On June 22, 2004 Oilkig reviewed the sinmtion with Ballapd. Texer Instrument: bag sever potibied their
direct castomens of the recall, However, they will ba making » replacement part available. In the intecest of public
cfety and consner oonfidance in fucl ecll velicle chaology Gillig declded to recall the questionshic part



Y. idanlify the Remady

5. Fornixh a deseription of the manufacturae’s remedy for the defest or noncampisnce. Claarly deseyibo tha
differences batwson the recall condivion and the remedy,

Replace tha potentially defective transducer (T1 part member] 0HPE.4) with a replacomcent part
manufactured from 2 different malerinl per Teasy Instroments form 573 (T1 part comber 3PPE-100,

ﬂlﬂﬂﬂtﬂhmmmm of the rewedy compescot/assembly versus the recalled
componant/arsembly.

The oM trmnaducer (T pit mwaber 1006FE-4} was & roulti-piece welded nai with brosd wrench flats below the body
of e transducer — it appears to be made from bogit men, ‘The new part ke the wieneh flaty of e body of the
transducer and the base material has 3 doll fnish.

Tdeniily and describe how and whes the rocell cosddition was corvected i preduction. I the prodeciian
Temnady way idestical to the raesll remady In the Gald, s state. If the preduct wes discontinnod, s siats.

Production remedy {5 the ceme &4 the ficld recull,

¥1L. Idewtily the Rocall Schaduls

Farnigh 2 schedule ar gpenda {with apecific dates) for notificatisn ta other manoafacturers, dealers/retallors,
il parchasury. Flamsa, identify any foresscokic probleww with Implabesting the recall

Glllig plens w iasue o recal] Icther within mmkm.hm“mmm'lmm to this 572 report
and they assigh a racall nuinber. Wea will fax a deaft copy of recall commmication for NETSA'a review duriig thal
one week A bimited sumber of replacoment parts are available and the recall on the single bas will be completed 1:
sout 23 the custenaer makes the bus available for repair, The tas has not baan operated since May 20,

¥VIL Faroish Rasall Cominaunicstions

5. Furnizh a final ¢oisy of all netices, bulletloy, and nther commambcaiions that relate directly to the defoet or
noucomplisace apd which ura wut to more than tne manuischarer, distribuior, or purchassr. This inclwdes
all commmunnications (meloding bath aviginal yml follow-yp) concoraing this recell from the time Your colpany



determines the defoct or usacemplinace condition sa, 2ot just the initial notilication. 4 DRAFT copy of the
aotification documents showid he rubmittad to this sffice by Fux (702-356-7843) for ravimw prior io maliing.

Nots ibat thavs docursenty are to e swbmitted scparately from these previded In sccordanee with Part 5758
tequiressents.

The Privacy Act of 1974 - Public Law $3-379, Ax Amended: Thiz iyformarion ix reguested purmant 10 the auihorily
vesred in the Nodonal fighway Traffic Safcty Acr and sulbsequens amexdments. You arc under no obfigefion o
respond ia thiy quesfionngire. Yowr response moybe wred & carist the NHTSA in determining whether o manufecirer
shendd take appropriate action o correct @ safely defect, [ the NHTSA proceeds with admministration enforcement or

fipation ogainse a mandocturer, your response, o siatistdcal summary theréaf, moy be axed in muppont of the
ageucy’s actign
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Muy 17, 2004
M. Keansth Weinateln
Amsoists Admixistetor fw Safety Asnzwmce
Nalioral Highway Traffie Safity Adenindsteation
400 Bevacth firest, SW
Washisgton, DC 20590

Ree  TPxori 573 Fiing of Taxes Jastrunmnis, Inc.
1
Dear Mr, Weknisix

Please nd coclosst & Part 573 Defeot end Noncemplisace Repoet on bohalf of Touss
hoptraments, e, {"T1") conearning pramore tranadueers installed on bydroges fel o=l vihicles, The
filing cartxing tho Pret 573 Faport, & sprsadebost shovwing e apastfic squipmest ut e (incinding pen
weibars speciiic o each cusiomar/mnciase’), & nopmary of & forl report prepared Jor T1 concermng
thess trsoaciocars, T1's deaft Part 577 ngtiflcation leiter to itn costomens wid o sssople of o Jatier T1
provioualy st out 10 ltx costomiom oncvtning s wmathe. As discogeed receutly with Ms. Kxlly
Bl ler of your affice, thess tranadaccrs wero sald o catithes that have wiexd them ia cxpachocoea)

fanl cef] vehiclen Sornaof tuwe veicies, we onderstand, sro rogistered £or uew an public
highways. Nonc of theee irmtaduoirs werw sokd by T1 directly 1o conswmery for mach vehiclem and fhe
vehicles on which they wers installed arowot gencrally susiinbie fie puvchase by conrmemen,

Wa Jack Rxrwerd to spesicing with yoo or your collsagnos shout thiia matter. Flonps oootact me 1
the shove Wymber b6 dousy Y questiont or cotcarns you might have.

G

Atsornoy S Tinish Instramycots, Inc.
nc:  Ma Kelly Sl NHTSA
Swwen F. Roynoide, Eag,
Exrlomrwm

FAVHINGTON PHOEMIN LOA ANGBELEE LonBON BRUAFELE



Eafisty Dafect snd Nosopliance Report Gaide for Equiment

Ou My 4, 2004, Tecsa Instrumends Inosrperated, Seasors indl Canirale btiness dachled fhat
2 salae) 1hich rulxion to mvier vebiicly misly sxisis in s of motor vokicle cquipment Nywed

. elow, and 1s fursishing notification te the Nationnl Highwey Treflic Safely Adwminirty
nmﬂ-ﬁﬂmhﬂlﬂmm:—mm:-h

Date this rapect ws prapared: May 14, 2004
Fuxruish the maanfietorec's idmtification cods far this recall (f syplicabls): N/A

1. Tasutify e foll corporate name of the febricviing mannfnetarayivand neme/Rademsrk
owney of the recalied Mem of equipsent. 17 the raealipd San of aquinaend Is aparied,
mﬂlmﬂm#ilﬂndﬂmtunwtdhﬂum

Tiniify e corporate officll, by namne sud tide, whem the ageney shanld cominot with respeast
0o this resell. :

Tolsphons Number: _ X32336 3915 Fax No: 508 236 1960
Bmail - s-roymoldal @ti.oom ° |
Mame and Tifly of Poten Wha proparyd fhin report.

' Hech mesufectarer must Guviek & ropovt, 10 the Amsocists Administretor f57 Bofatvement, for
each delbct or nencomplisnos concitan which rolites in mokr veiicls sty

This guide was developad from 49 CPR Past 573, "Dufct and Nonsemplisnce Romponsibility end
Repeats” mnd sleo ouflines informstion cierently requesiod. Any quostioos, plcatt cossdl the
somplete Pt 573 or contact M. Geocge Perade x (200) 3665210 or by FAX at (203) 386-T812.



1 Lhemiify the Messs of Esolpeest Inveived o this Recull, for sach salle sod negdel
o spplicabls bew of sguipment pradisct Nug (provids Mirswrations or photegraphs a=
nsammery iy devovike the Rau of squimmeng), providen

Prossut tansducer. Seo attnched docament lisking variens information, Inchuding put
anbect, guantitics snd costomons.

Gaarie names of the lhom:
Miake: Mpdalk
Part Number: S
Function:

Olhew' lnformwiion which charseterisMisthaguhlbon the Jexw of egueipment ¢ be

Tdentily the spge-reringale porceniags of the produstion of sll the recalicd medoln
manalectared by compawy bitwasn tha inslnsive dates of masuiheturs
pruvided aheve, tin recaliel mndel pepuintion represvinis. For atomrpls, i tha
ressll lnvolved Whigels equipped with covtein Hame of squiymont fren Jxassry 1,
1994, throngh April 1, 1997, than what was ths pereonings of the recalled Wiigees of
ull Widgets manufnsured duriag that time pariod. N/A

T Sdentirving the Racall Ponalotion
3. Furnish tha tuty) usnber of lens of squipment recalledl pacontially condaluing
e Madest o nomcymplinnee.




Totx] Numbar Patsatiolly Affscted by tha Racall: 2788
il

4. Furuish ths rppresimats pereeatage of the jofa) snmber of ame of squipment
setimatedd to netually contals the dafipt or npnssplionss: 100% of tasdeogrs in

higit-preamrs Bydragon sppkcstions.

Ientily anud deseribe bow the reral]l populalion win dvieretined-in garticalar how
Lias raceiied models were selosind aud the basls for the boglyning aud fincat duates of
runfachurs of the reaalied fome of aquipreset:

| i
s




IL._Rsacxiih the Dyfest wr Noncemmlition

5. Daperg the defipr] oF nonstenplisnce,. The dejeription should address fhe oatere
and physieal location of the dalfiet o nontdrupiinpes. Mnstrutions thoakd be

w-m
Chisd peaty tesling cominsie

Dacxibe fiae coumnfs) of the defert ar nencosspliorce cradition.
Sas the sizched repogt.

il i, Y

Muymm—mmnmw.
i, 2 D RO D i A b P on O DI

Hﬁuﬁrmhhnmrﬂmlﬁi
ppler, Kauntily the supplier by corparziz nume asd sddcess,



Idanilly b mentte ol sitls of the chiel avesutive alficer or knewindpeable
Mdlﬂ

:.' '.'I.'. L ;.": A d




If ez racall is for u dofori, sampisty lam 4, sikovwise bivn 7.

§. Wik respout tv & dofout, lprnish & akrenclogion] summery (Jucinding dates) of all
the principle evenis that weire the bnsis for e delerminntios of the defest. The

- rurmary shanid ingiwmis, ni 5ol be Hinited fo, the sxmber of rperts, sceldeats,
injuries, aEties, and warranty clalen

7. With rerpest o & nomcemsplisnce, Mawiify sed proviie the feet resulie or other
dats {in chronclagicel order und inciuding detes) sn which the pencomplianey wes

& A desxiption of the manufasturees progrum lor remodylng the defost ar
noncomspiignes. Thls pregraos shall incinds & plas Sor rslnbarsing sn evoer or
purchaser wihe incurred coply o obtsts & resoudy for the preabics nddragscd by ths
resall within s remonshls e i sdvance of (he nemufactaray's natificntion of
ownars, parchessy iad deslers, in sceordmien with §573.13 of this purt. A
meauihstarer’s pllan May inearparsis by reference a proars] relsburisment plas ¥
pravioualy sulrmiited te NETHA, tagedhor with lnfarwation specifie to the lndividual



racyil Inforsatise remired by §573.13 thet fs aed in & geucral relmbarsyment plan
shulll by suiymitted fu the manwipetares's ropart i NETSA wnder il sactian. B
manafarfarer submits one or are gansrsl relmbursensant plans, the munnineturer
sasl] upiste sach plan svary twe yosts, In scoardenas with §572.13. The
maalneinrer's ramedy progrom and relshuneart plauy will by wvailndis Far
inspestion by the public st NETHA beadouuriers.

-

Furnkh g desgription of ihe mnfactarer's remedy for the debiet or
Claaxly descriise tha diffrescss batwess the rotall canditios smid

I




Idaniifly nndl daserBee borw paid] whas the renill candition wis correstad b
preduztion,. i the prodastion remedy wes idesticsl 4o the reoall remadly iu fha fleld,
00 stete, If the predust wes sisceniiwwl, o siagy.




10. Furuish n sendinle ar sgemila (with rpacifie asten) for noWficatiss t» olhor
sannlwcturers, Seanrn/minliery, oad purchnsers. Plenss, Monilfy axy fovessunhle
probloms with tmplewenting tha recall.

11. Farnish a finnl copy of all notices. balleting, and ofecr communientions that
relafe direetly to tha dafoet or nsocoiaptivses sud which ore sant to mers than one
mavefsstarer, disiciivnior, or purckaser. This includes nll comsnanieativas
Gocinsling beth original and folew-up) concerning this recall from the thue your
ovspany determsisies tha defact or xencomplianes seadition on, xot Just the initial
netification. 4 BRAFT capy af the soflficmion socuments chonld be mimnivad 1o this
offier by Fax (303-356-7381) for ravinw priee to mulling.

Sen stinchad May 7, 2004 conanunication, locindlng shind pesty tast ropert, and all
sobsoquens conununiostions.



LIEY OF ENTTTIES THAT MIRECHARED THE PRESSURKE
TRANRTAICER AND PART NUMELRS
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Igh Pressure 1002608
Hydrogan Compstibiity
Pro| 3514 Summary Test Raport c

1.0. OBJRECTIVE:

The objective of this lesting wes 10 svaluate the behevior of four meta fypes when
sxposad to x high presguny ydrogen environment B ared to Judge thair sukabily for usa a8
peagaurey poit matsrinis in ydrogan applicetions. Tha malnie investigeted waere:

1.1, 17-4 PH stainiess stsei: A pracipitation hardenshis sisiniess sieel that 1o a matarisl
commondy usad in kigh pressura, hermalic presmir irenaduserg

1.2. LINS GAJ0D: A low silay sieel that e & low resistance 10 high preagurs hydrogen
opogure. This material wiae Used as a contral during the tast.

1.3. AJGi 521003 (216L): A low carbon, austanitic stainiess stes! mporiad i provide good
mkistannoa to iwdrogen emiiitismant E also ls commonty usad in the fabdeation of
pressure iranaduners sarving the ydeogen market.

1.4. Alamade Material (AMY Thin metal has baan targelad ss the replademert raberisi for
17-4 PH harmatic preacum tranaducamn produned by Texvox instrumsnis o seeza the high
prosoure hydrogmn markat. .

4.0. BUMBMARY: -

Eight sisnderd notoched iensils specimens wers marafectured from esch meierial s
oallad out in ASTM Q 142 ~ 98. Haif of sach geoup W pilad 1o fellvse st noom temperature and
In an sir simospiv s and thy uitinete terelie sirangi wes dultrminid. The sacond groug of Rour
paria for sech metarisl was sosiad sl room tamperaiure for & podind of 1 haur In ydrogen et
S000 peig whie soperiencing & stalic tenale stross, alfor which thay wers pulled st @ constent )
rale until falkee. The: spplicetion of the falure load wae spplied while the ammplas were In a 5000
palg yrrogen simosphers. The retio of the nolched iansile strangth In hydrogen over tha
nowhad tenalle sirength in air rellects the material sensitvily to anvironmental saalsied cacking |
per ASTM Fractice G 120, seation 11.1.4. Nob:h tenslle strength raios whose voluss are less
than unity indicats suscaptitilly io snvironmentally ssslated craciking; the lower the valus, the
greaier e degres of suscaptibity.

Tosting wms peviormad & the Mashel Bpacs Fiight Centar (MBFC). Huntwile, Al In
March of 2004,

C Beckion

By: | M. Vokinmn TEXAR s | Owg, No.
Eng-: | M. Moiron INSTRUMENTS A

Appr . Sansor ane! Gorrola Div, rFegeialT
Appr! Aliabor A UZTED Oade Mant NoA2BAT
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: P""mwly 1002606
Pro] 3514 Summary Tast Report C

Thw inlem of the selectad wee 10 griher detw on wisierial behewior dvarced from
spaciiic design perametars 8 10 various configurations of pressurs treneducem. As the
applicationn of Interest Imwolve messurement of precsurs in a variety of Ngh pressuns hyorogen
siomge conviainars, tha most masonabie test condiiion was determinxd fo be performing ensle
pull fenis alior sone degree of protest ssturetion had coourred end winlle the samplas wors will
exposad to 4 Nigh preesurs ndrogen snvisonment. The sslecion of notched epacimens reflacis
thes fact that meohinad poris gevasally have soma lovel of micro-feciuring iniexduced during e
manufactring process, leading one io conclide that tha behevior of a nolahed apscimen would
resnonably reflect the bahavier of & machinad part.

4.0. PROCSDURES:
4.1. .lﬂlluﬂlm
.4.11A.smnm-u. vl Tewt Method for Dsterminstion of Suspanibiky o
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A sacond set of four sampies of sach makwisl wes axpossd b slendand tanello pull f=st In
air st rooen fempasiun end pressunrs. Tha iesl melived was the same o8 thet vesd when

taeting wos porformad in hydrogan, akisept that no pra-iost stotic fares Wil appling

88. REBULTS:
' The iast resulls sre shown in Appandix 3. The neinimuem noiched lenslie strangth reiios
mmwdﬂ'ulnm uithmais isnsile stangth vaiue of the four

by tha medimusn UTImee tenele strangity vaiue found for the

wlmmmhwm“ MBFC consiisrs n ratic swing up i +H-0.12
avay fram unlly fo indiceta no significant change in strength.

The conbrol sampies macle from 04340 ateal showed an wpeoind s bty ta high
praasiim hydrogen. 17-4PH ales showed & significent degres of susceptibiity: Ona

sampils out of four 3160 spaaimans showsd some level of ssnaliivity while the altwnats
meberial showed no significant change i strength belwean air and high preseurs

A.0. RECONMENDATIONS / CONCLUSIONS:

On the becle of thaes eeulla, the sltemete Mmaigdsl b the bagl of the malariels tasled in a

high pressure hydrogen snvironment. 3101, showed » degree of sonsithty to high
! s warraniad. The deta sirngly inficates fhak the sirength of 174 PH snd G4340 e
should be mplaced with sn sflamste melarial.

......

premsure hydmogen indiceting thet iesling in speciic hairogen emviosments for sulisbilty
subataniially reduced in & high preasure hydsogan srvioment sed Tt thase matarisle
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APPENDIX Z: NOTCHED TEST SPECEIENS
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APPENDIX 2: NOTCHED TEST SPECIIENS, CONTINUED

ummnmmmmmmmm THELAST 2
PASEBES SHALL R LIWTED TO A TOTAL DF 0.05mwm AND HAVE A BURPACE FINGH

OF 0.4)m OR SETTER.

3.0. FINEBHED PARTS SHALL BE BAGGED OR TABSOED WITH PART NUWMBER MATERAL
AND HEAT TREAT CERTIMEATIONS ARE REQUIRSD. COLOR CODING ON FACES

SHOWN ACCEPFTABLE TO DENTIFY MATERIAL

4.0, EPEOENE FABFICATED FROM UNG Q43400 BHALL i PACKADED TO PREVENT
RUST AND CORMDBION, AL MATERIALS TO S PACIAGED 1< PROTECT BURFACE

80. UNLEAS OTHERWISE BPEQIFIED, ALL DIMENTIONS AND SURFACE FRESHH ARE

MATERIAL POET MACHINE HEAT TREAT

LOW ALLOY STEEL, LN M0 AMTENITIEE AT 00 FOMLT HR FLUS
WATEN SUENCH AND THL| FER AT 8500

ETANMLERE STHS. UNE E51853 210L) MERT TO w0 -1240°C KON 1 HRPLLE
ATER QUENCH

BTARLEN II'H;.II.-M{'IHHI.TH MEAT AT 4500 FOR 1 HRAND AR COOL

)
ALTERNATE MATEIRIAL

ORRnii004_| Favised secion .5 i Beciior R
——_——--“—_—
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MRAJECT: TI FEFWADEE TRARWODUCEES IN WITECHEEN NNVIRCNGOST

Mis lactar 48 & Eollow wp ko both writcec mad vesbsl acmwmications that we heve
ovex ba lase twe (3] ysars segerdisg the oospacibllliy of. 11~{0W Stainless Stewl TI
Mreasurd Prusaducass with s Tpbwpesn emvivessent.

the streigth of AT Btaialiss Doec i Sohetarcisily redeced $n = iigh presrves
£ha ot 174 ada Bbeal L ¥ in a bigh presmeze
Hydvosss serirenest por the test ariteria docamnces im Sur bast ¥epart. Yhe
datalled test Tepuxt id attacked fo3 youxr zwwiew. Flmse mmuguise Shal sax dste is
haped om mpacifico test pesmtacs that By or bxy moh ' reprysmtative of your owm
applicatian. Bassd or this Tagt data, an tha disphvuge of tha "EP° Eamdly of
prasiure trannbhiters pou hive procared from I is wads frow 17-40E frainisgs Sesal,
wn shrogply xweoMmend That yon rwplace tTheas with an nlternets watasiil Lrissduces
that dossutrates wore elmut ECHADSE) charsctarivcios in

|

:
|
'E'
§
E
l
E
¥
|

ouyr strong recomsemisticg that devices wming 17-49E Stainlams ftesl bo replmced.
Furctiar, W hMwve idemtified an altermase waberial, por our teat criteXias, whioea
shrength 18 nob lmnur_u:“wwumm By ot -

. % Will oonpact you simrtly B0 TIRG W8 oan discuss an appruprzists whrebugy to aAlress
mumugipuhnhmnimmmw_mm.-
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