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Mﬁl:m'ilI irene

Fram: Ha,

Bant: Thuraday, Ortobar 2, 1993 12:23 PM

Tos Dougles, Chesles

Bubwei: Potential modes of falune for laakage

Charie,

Hare's 1 list vou requested for potenttel csaaes of switch {saiegs:

Sywlen

s Qwvice not sormwed in property Laskege & thimed area
= Improger sealing due o mating part damege Laakage ol thraad ua
= Davice sxposad o sxcassive praciute Burst devica

= Device spossd 10 secesgive WAmMEoiune Gaskat sesl krpairad
& Deovion sposed to neoliahy numbaer of cycles Dinphragm: isakegs

Yminr {or giher conbmingnis) in systemn degrades Kapten duphregmQisphragm laakage
Wistat (of sther contamirants) Ingresses swich through baseand  Diaphvagm alasge
Calas Kapion degredaiion

Impropser skt roviecsl {nsamnasibie wih e fuld)

Incormaat ¥ of Kapton {(swilches requim 3 disphrigrie Seceuns braks Tud B mars Sggressia)
Incorrad e crimp

ncarmast davics orimg {fuld works B vy (n from t crimp 10 the basa cavity [Nk tha sansor sesy)

“Mote: Hama in red would be askbokxtid with infant mormitly

FY1, wa v had a car fira acourmencs invalving cur susksh in tha past Sas PR/BA! In which a 52PS dovict wes
snatyxed nitera cor . Disgnasts showed thed tha wwitch hutiege occurmed witer tha frs dos ta tha high tamps, and
ot the other way wound,

mummm_ﬁ‘mnﬂmﬂhﬂlﬂ-‘-

Fmgerds,
o

LI I ]

L

Pags 4 TI05 13749
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Dougies, Chare
Ty, Cparmisgr 15, 1508 221 Pl
Dagus,

an
PN Poterial moces of fadure lor eiage

§54 E

Charlie

Walar (or other contaminants) in sysiem degridly Kapion daphregmDiaphragm lsakags
Witar (o oliwir CONtMINENGS) ingreasss swildh through baes and  Olaphmom isakage
ORLESS FARION chgradsion

Charlla Douglas

(808) 230-3057 (™)

(EON) 2001583 |F)

cdouglest@t.oom

o M.

(™) Thumelny, Qicbar 25, 1998 11:25 AN

Tt Ocurgiisl, Cranies

aljani Pooturatind rrpainl o Ml N inalcil

Crare, CONFIDENTIAL
Fer's the [ist you requested for potential causes of swilch aalkage:

*  Davice not sorewed in propery l.lllwll'ttnﬁlrll
» Impropes selling dus o meting port dimage Lokicge =i Wead ame
s Devios Spoesd 1 SUDESSNE PTENS ™ Huret device

»  Devios spaosed ¥ ©Delbive terperEiay Gaalwt 300 impaingd
+  Duvics expossd io mosssive number of gycies Diiphragm salage

|

Misplacpdmiasing gashet

Misplacad'missing Kapion

impropar gasiet Frukiseksl NoomOalibie with Drako fluld)

incorreat # of Wapmoll (mwiithes recuiny 3 daphragms because brake Muid s Mmone agesive)
INcoRmSt REnsTY trifnp

Incxrmcs davicey ariags (uld works ite way in from the crimp to the See vy &0 e JNE0F S88Y)

"Mote: Wbewy in medwould be associsied with irfam monaliy

FY], we have had g o6 T SooUTence STvoihing our switch in the paat. See P3RS in which 2 53PS devios was
ansiyzed sier & oir fire. Diagnosis shovwes thi 1he awhoh lekage occumed giter the fire dus 10 tha high ilrips, and
eyt tha other wity around,

Plasshs lot ma know it you need snything turthar.

Fegaras,
™

Page 1
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Epstein, Sally

From: Hopkins, AL {ahopkinsgiemail.mec.t.com]

Sant: Tueaday, Dacamber 15, 1998 3:27 PM

To: McGulrk, Andy; Pachanls, John; Gikiea, Robert, Wait, Jim; Dougles, Cherles; Prola, Stephan
Subjact RE: TTPS - 8D updatea

Tha only addition I would make im that the PFord returns didn't show any
attack on that part of the terminal that was within the switch cawvity
itasnlf. In contraat, koth the Raw Terminals found at Baaaler and two of thae
devices brought back by Beb from Sumbter showed the corrosiom within the
switech cavity araa of tha tarminal.

Ragards,

From: Prela, 3tephan

Senta Tusaday, Decamber 15, 1598 1139 M

Tad Mefuiyk, Andy) Pachanie, Johni Hopklns, AL; Gildaa, Robart:
Watt, Jim Douglas, Charlaas

Aub]ect: TIP3 - 8D updates

<<Files car®h_45a.doc>><<File! cardd_49b.dac»>

Tean,
I have not made any changes to "cardg-4%a®.

I've taken a first out at the terminal supplier 6D in "car3g—4£90%,
Pleaas take a look with a akeptizal eye and let me know your comments.

Al,

You may find that I need to better define the aplash/finger print
atainsa. Pleasa lat ma know. It looks O0.X. to me conaidering the purposs of
thia =xarcisa.

Bob,

Continus working with Bassler and undetetand shat wa can das ta
mnimize terminel atrip bhandlimg. Can wa updats thelr processs spaa, pinea,
atc,.

I'? 1like ta gat theas out by tomorrew aftarnoon.

Reagards,

Stavea

1 TI-NHTSA 018584



n, Sal

From: Terino, Garard [gierino@amall.me.l .com]
Sant Wednesday, Decamber 18, 1008 5.07 PM
To: Sharpe, Robart: Hal, Allson; Dodd, Bob
Ce: McGulrk, Andy; Pechonls, John; Whatt, Jim
importancs: High

Seneltivity: Confidentlal

12/16/98

FOB SHARPEZ - ALISON HALL - BOE DODD, PLEASE GIVE ME A CALL TOMORROW,
FORD HAS REPORTED A POISIBLE ISSUE WITH AN RSIEMBLY FRCHM HILITES IND.

I LEFF A MEGZ WITH THE OC FEQPLE AT HILITE2 AND FORD
I WILL UFPDATE, A3 EBCON I HAVE A CONFIRMED ISSUE.

I NHCH THIS IE NOT MUCH INFQO - PLEASE BEAR WITH ME.

AEGARDS ;| OBERRY TERINO

TEL . 509-23&-3009 FAX 508-235-2328
MAIL STOPF 1p2-37 MSID GTER
CTERTNOATT . COM

TEXAS INSTRUMENTS INC.
34 FOREST STREET
ATTLERORS, MA. 02703-0064

TI-NHTSA 018585
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From: MeDui, Andy

Sant: Monciay, Jenuary G4, 1698 10:24 AM

Tao: Baringhausa, Siavan; Bakar, Gary

[+ Pachonle. John; Rowland, Thoman; Du.ual Charlea; Dague, Gryan

Subjaci: Fard Lincoln 52 wvw car themmal svwr’

W have naw had 8n spperunity (0 undarstind Sonfy seeiition and relivan incts regandheg Haensl svanty’ with
92 Town Car saciaed with gur powsr abmring pressuns switch,

Fieaca coms [o Tom's mmmmmmnnmmam-um et plaps i
the process. One Baus that should ba cegchsd i haw high i the T] orgentzation co we whs our Fonl visiors
{coming Wads tha S0h] & Ribss suslancs wil. ... 1 think it would ba prudant to hevs Tom Rowisnd brislty mest tha
vishors L etens W dethver our corrmibrwen. for quick and Rl suppon of v prooess.

Fage 1 TINHTSA 018583



Hmﬂsl irene

From: Cougtas, Charles -

St Tuasdsy, Jamiary 06, 1999 1:25 P

To: Degue, Bryam, Hophine, AL, Prota, Stephen

Ce: Bakay, Giary; Balmar, Ruhs Beringheuss, Stavan; McOulrk, Andraw; Pachons, Jotmn; Sharpa,
Rabart

Subject: RE: Ford 7TPS Town Car Vst

Taem,

Here is the latest updete on the viak, Visit wil definitely take piece on Thursdey. \When el ks saki end dona, wa may
only heva ona viallor from Ford. Frod Porier will not be coming in. Nor LaPeinte wil definksly be coming In and
ona addionsl viskor may &ls0 be coming.

Morm will be flying in Thuraday moming and leening on the 7 PR Tight. Since Roby cannat megika K, 1wl plck up Norm
at ¥ slrport. The meeting wi start at 930 and wil be housed In 12-1B.

Tl pariclpants should be limiked to toss directly addressed. Alsg, et bath Nomm and Fred Portar's raquest, no
presantationa or Una tours will taka ploce to atort the mesting. Beyond introeducions, wa will go yvight ivo %is tar
clnn analysis wmammmwllmﬂhh inter todlay.

Ak thin polnt, uniasa you hear otherwiss, sssume cesuel dress For this vsit.
Arty questions / igsues, plsass (el ma know. '

Regors,

Charlie

Chartts Dougtis

{BOB) Z36-303T (P)

(008} 238-1604 (F}

t-dhoLigkan Pt com
From: Dougies, Charms
Sant Monday, Janusry D4, 1699 2:10 PM
To: Dngus, Bryin; Gildes, Rabant, Hopking, AL: Prola, Stephen; Dougles, Thare
Ca; Bekwy, Sonvy; Baumann, Russ; Beringhauss, Steven; McGuirk, Andy; Pachonls, John Shearpe, Robar
Subect  RE: Ford 776 Town Car Viek

Aa an updals, bhwee different pecple ot Ford heve mada throa diffarant asta of resarvations for coming cut hera —
:mmhmmmwmﬂ.umiﬁnﬂ in Wadnasday evening for Thursday vist, and

ana fiying In Thursdey moming for Thursday visit. Tha Ford folke ara curmenily working 0 coondingte thed
scheduies §0 we may not know until tomorrow moming whtathir e vislt (s Wedneaday or Thursdsy though my
basl guess st this polnt wiul] ba & Thureday visl.

Page 1
TI-NHTSA 018589



il e o

From: Couges, Chares

Sant Monday, Jenuary D4, 1888 12:17 PM

To! Dague, Bryan; Qlidea, Robert; Hapkine, AL; Proia, Stephan -

Co: Balcer, Gary; Baummnn, Russ; 2eringhause, Stever; MeQuirk, Andy, Pechonig, John; Sharpe, Sobar
Subject Ford T7P5 Town Car Visit

Team,

A quick mag on i subject. Thana is samé quesilon an to whether this viit wil teke place on Wednesday or
Thurstey. Rob (s cumentfy working to nall thie down. VWeather in Datrok may be keeging Ford personnal out
todery or reaudling In them gefting into the office iate today.

Raisthvg ta fresnework for an agands, we ars going to keep it faidy aimpls. Bafore achsally conducting the

{ear down analysia, we shoukd present a process overview and take thwm up to ha sssembly line, Ao, we
should hewe bath F and D fmaa's ovoilabia.

Bryan,

Any infornation we can piAl together from the MYS2 Econoline sxcuralon will also be of uss.
The msefing e gaing o ba housed In 12-1B.

Mara infarmation will be forthcoming hopefully by lete aftercan,

Regards,

Charlie

Charlle Dougins
(W08} 299-3457 (M
{508) 235-1300 {F)
c-daugissiy.com

Paga 2
TI-NHTSA 018580




Saumenn, Russ

Froon: Hapking, AL

Bari: Tussdey, Jaruary G5, 1095 9:38 PM

Te: Dugua, Bryan; Prods, Slaphen: Douglas, Churies .

ca: Baumann, Russ; Baker. Qury: MeGuire. Anghy: Baringhauss, Stwven: Andres, Amy:
Swizdak, Abun; Pavac. Joa

Hubjecti  99-003: PROPOSED PROTOCOL FOR HEASBENBLY AND ANALYSIS OF
BWITCH FACM 7TPS FAQM LINCOLN TOWN TAR

Hara'w a rough pass. what da you guys chink?

PROFOSED FROTOCOL FOR OISASTEMELY AND ANALYALN QF SWLTCH FRON
T1PE FROM LINCOLN RN CAR

* Raview fard's Analysis data that they sre bringing in.

* Evamine chrasds and dacerains Lf Lk ig OF €4 just chiasa cha Ehresds
L Gdk 4 qood dsal or should wa remove macerial for armlysis.

* TFrassurs Laak Tast tha devica (19 minucs acatla-hald, alr-
pransurized case) .

+ Dedide if we should resave my saterisl of ey sy Sthar analysig
efora wa start disssssnbllng tha devics.

* Do & prictice decap using the bedlow grocesdonzm on & dalibstaculy -
Zracenrsd park {tn oimic the copdivion chat tha recurmsd depwvies will
ta lo) before parforming Lt on cha rasl sssple. Beymn,. yau and I
eculd da Ehils raw.

s Proosducre Eo cemovs alumloum crimp ring

% Uss sluminmm £oil (ox plascic if Ford prafexs| T2 saak Che analysis
aurfacs.

# Alsd ceeats & papes/taps shisld co Furtbhay rwducw chance of
contamicacion during cutting of crimp eing.

= Place a pisca of cape Svar the arss Eo ba zut,

4 Cuk eriop riog using jewdlecd saw or Orediel cutoff whesl in one of
the two arsan iodicacsd on aptical photo.
Tur carnavs =f ving st L1 degees arlmsgtacion

» Unfald crimp ring

¢+ DOpeically saxanine revaslsed suzfaces. Taks optios]l phaocographs
(Dlgital camsrs with Eacro Lens plus instank microphotogTephy! aAnd
document sbaarviticons whdré AppESDTiabd. Exksite che Fallowing arsas
* Inakde worfare of crimp ring.

* Saal ares and undaceida of bage
* Top of cap

= Jcart o~ (Scannlog Xlectroa Microsccpe wilch Energy Dlsgsireive
Annlynis of X-rays! apalysis om the insids af Ehs rlog and en
various wurfaces of the plastid bass.

* Maprocect the cop suriace snd cemove the cap. Bryan had originally
suggested just using an sod mill o remove tha cap. I wouldn'k,
bBowavar. oo all tha way theough with the end mill, 7 would laave
aomE _!.tll'lll pahind ax a shisld. I would sugdwae than bebdlng the
cap off.

« DpEically docusenc 4kl revesled surfecss startlng with cap.,

TI-NHTSA 018591
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v Haanwhile. start SEN-EDX analywis on top side of zap. Parriculazly
focug in on'che edgas 97 che serami¢ pig cuide and on the indenced
Ting chat linms up with incacier wall af Lhe swikch cavicy.
particularly look for avidencs of corroslon oF Accioeg.

« Dacide if wa should cry to Elakw off any of che avarlayloyg debris ca
TEY Lo dKAMiIne -ha undarciylog mecal surfacs.

* Frocaed bo paxfors SEM-EDK analywis on ocher cofponant auc Shcen
rovealed by removal =f cap.

» Mon-damtructively probe inside of tha gromset to determine lts
ramilience which will give us an ilodicaticn af che tempsracucs chat
ic waw. Mother indication migbc ba che depch of the indantaclions
lefE by the grommar asal rings in tha wirs.

» Oecide iFf it makes senms to furchar examine the macing conneccor ar
grommet seal.

Regacds,
Al

TV-NHTSA 018602




Gravaling, Dore

From: Proig, Siepham
Sant Wadnaesdary. January (8, 1998 7:52 AM
To: Doughed, Charlea: Haplons, AL: MeGuik, Andy; Baker, Cary: Dague. Bryan; Bsumann, Russ
Subject: Tipappt
=)
TTpu. PR

Hara's che "Causa & Effecc” diagras wa discudded yesturday. Pleame review and
compant. Thankm .

Ragards.

aceve

Page TI-NHTSA 018893



- Moliuirk, Andy
Sant Wadnaaday, January 08, 1996 8:08 Al
To: Deuglaa, Charles; Haopkine, AL; Baker, Gary; Dagua, Bryan; Beumann, Russ; Prota,

wtavae, thanks for & graat job pulling iva prekminary dral together for thaorkes about poasitle
corributors to 2 Hhermal svant.

1 think the heading nesds ¥ be vary descliptive shoul just what the documend la intended to
be......poesible theones of oontributens 1o 1hermal avents in "02-03 town cam.

| am strupgiing with how bz pull In the concapt of thet thia dogumant ls 1he product of some
‘brainstormed’ kdean...ahould be staled and reviaken control datad so history will knaw it was the
product of a few key paopla and whan In tima i wea done. [siko, ww prabably should also
subject tha idaas to oiher respactad conltibuioes in the buekesss Tke bevinghauss and maybg.
dodd ap 'well 20 key suppher inputs os ray,)  furthar, wa hava ‘mixed' ogelher kieag about what
might oohlribute or cause (we In & irue cause arxd sifect dagram) 38 wel aa facts and dats
aurreunding the sttuationa {(which & Infcrmationad, bul not comect).  we nead ta i that mixing,

I v to nanto 9 mesding snd will pick up thwse idees In sn hour

a

ATV ApiEmA ML CONTRIOLE ORA MANEER
M IOMEET BT WS 13-0%
ATRLEAORD . MM 0J70]

THL o 50m) 13d-30md
TAX 1 |08 135-3T48
EhOE: (BDO] ANT-27240 PIMN FM—3044

Herm' .u the "Cause & Effect’ diagram wa discussed yesterday. JPleass
revisw and comment. Thanks

Ragardn,
Scarra

TI-NHTSA 0185%4
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Blhlrl ﬂln

Prom: Prois, Stephen
Sani: Wadnesday, Jenuary DB, 1999 3:52 AM
To Dougisa, Chades; Hopking, AL; MaGuirk, Andy; Baler, Gary; Dagus, Bryan; Baumann, Russ

Iulhllet: T7pe.pet

TTpapt

Bara's the "Cause & Effect" diagram we discuseesd yestmrday. Plsase ravisw and
cornant. Thanks

Ragards,

Stave

Page 1
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Graveline, Dora

From: Dagus, Bryan
Sunt; * Wednasday, Janyery 04, 1995 3:04 AM
To: Proia, Stephen, Douglas, Charies; Hopking, AL
Sel Emann. Rusa; Bakar, Gary; McGuirk, Andy; Beringhause, Steven: Andres, Amy; Siuzdak, Allan;
avao, Joa
Subjact: RE 88-004: PRIOPOSED FROTOCOL FOR DISARIEMALY AND ANALYSIS OF SWITCH FROM
TTPS FROM LINCOLN TOWN CAR

Al,
Logks pralty gocd ta me. \Wa con aigs make changas 29w ga thmugh il with Fard on Thursday.

Charlia.
Plassa ke suna Fred gasted this along ta Narm.,
Ragards,
Bry
From: Hopaking, AL
Saret: Tussdsy, Jummry 05, 1900 7:37 M
Toe: Cugua, Bryan: Frota. Staphan: Ooogbes. Charkes
ce: Elmymann, Runs; Bake, Qacy; MeGuik. Andy; Beringhaugs, Steven; Andoie, Amry; Sluzdak, Mlan; 2aveo, Jow
Sublect  5G-003: PROPOIED PROTOCOL FOR DIGASHRMELY AND ANALYSIS OF SWWATCH FROWM 7795 FROM

Hern's & rough paad, whak do you guyw thinkt

FRAPQIED PROTOCTL FOR CISANARMELY AND AMALYEIE QF SWITCE FRGM
TTFE FROM LINCOLM TOWM CAR

Ravime Ferd's Analysis data chat thay ars beinging in.

Examine thrasds and decermine if ir iv OK to juse "chasm the chrasde t9 gac 4
good ssal or shauld we ramove materisl Eoxr analysis.

Prewsura Luak Test Lha davice (15 ainuce scatic-hald, air-presiucized cesz).
Dacide if we should remove aoy macarial or cry any oches analysis ceafors wa
scart disagesmblicg tha devica.

Do & practice decap using cthe balow procadurs on a delibaretely frmcrured parc
fta mimic Eha =spditicn thet the returned devics will bs in} befers pwzrfomming
ik 90 the FeAl asmpls. Rryan, you and I could do this oo,

Procedura ta renmsva Aloaipus crisp eipg

Use slumipys foil {or plamtic if Ford preafers! ta mank cha apalysis surfacza.
AlEg ciwACd & pepar/taps shisld to furchar reduce chance of concamlnikbion during
cutking of orimp riog.

Placa & pincy of tapm over tha sras Eo be oot.

CUE Srlop ring using jewelers sav or Dramal cutcff whasl in one of che two acsas
lodicaesd an sptical photo.

Cut coroars of ring as 190 dagres crisnkacion

Unfald criop ciog

dptically sxamina ceavedled surfaces. Take optical photographs {Dlgital camsrca
with mucro laes plus instant sierephotsgeaphy! aod document osbedarviticons whars
apprapriate. Examios tha following acean

* Inmida surface of crisp ring.

Finga 1 TI-NHTSA 018596



v 5Ssnl acas and undacside of bDams

« Top of cap .

dcayc SEM-EUK (HAcapning Zlectron Microscope with Enacgy Olapmrsive Analysis of
A-zaye) analysis an cha ineide gf :=he ring and on vAricus surfaces of che
aladelc basa.

fAepietEcc the top surtace and cemgve che cap. Scyan had crigioally suggestad
;ust uwing an and mill to rAdovE Che cap. [ wouldn't, however, go all cha way
cheougn wich the snd mill. [ would leave some material bebiod as & shisld. I
would suggesc then banding the cap off.

Optically decument all vevaalad surfacas scayvting with cap.

Mzanwhile, start SEM-EDX analysls on top mide of cap. Particularly facus in on
tha adgas of the caramic pin quide and ca che indenced ring chet Lines ug wikth
interior wail of tha switch cavity, Parcicularly look for svidenca of corroaion
or arcifg. .

Ducide if we should ezy o flake off any <f tha ovaelaying dabris ¢ 3y ko
examine the wxerlying secal surface.

Procend co parfoem 3EM-EDK analywis on other vooponant weridces cevealwd by
camoval of cap.

Hon-dumtructively proge indids of the grommec tc decatmina iE8 radilisnce which
will give us an jodicatico aof the temperiturs thet it aaw, Aoother indicacion
might ba the depth of the indancacions lafe by bhe gromsst seal rings in cha
wirm.

Daoidy if it makas senss to furcher aenaine the Eatixg conmagtor or groxmet
agal.

Aagarsa,

Al

Paged TI-NHTSA 018587



L L EEEEEETEEEE———.

Erom: McGuir, Andy {[a-moouirkemal.me ti.cam]

Sant: Widnaaday, Janudty 38, 1009 5:08 AM

To: Dougles, Cheries; Hoplins, AL, Seker. Gary: Dague. Bryan; Bsurmdnn, Ruls; Proia, Stephen
i Pechonia, John

Bubject RE: 7Tpa.ppt

ateva, thanks for a geeat job pulling the praliminary draft cogathar fagp
thanrigs abouk passible coptributors Eo 4 Ehermal svent.

i think tha headicg nesds to be very dwscriptive about just what the
decument i intended to am......posiible cheariss of contributars ta tharmal
avants io "3J-531 tgwh caza.

i am struggling with how ta pull in tha coocapt of that this documant iz the
produst of goms "brelinstooied” Lldeds...should be scated and ceviaion contzol
dated so hisbory will know it wik Eha product 2f a4 Zew kay pecpla and whan
in time it was dona. {alam, wa probably should miso subject tha idsas ta
sther rsspactsd centributore in the buaitiesd like beringhause and maybe dodd
ad wll as key supplisrc ipputs llke rey.l further, wa have "mixed'
togatbar ldeas about what might soatribute or causs (as 1o a trua causes and
wffact diageram! as wall as fasts and data surcoundinpg the situations [(which
is Llnformational, but not corxmck!. we naed to fix that sixing.

1 have o run to & sageing and will pick up theae ldass in an hour

a

AITQMODTIVE SENIORS AND CONTRCLA QRA MANGER
34 FORBAT ST M/3 23-0%5

ATTLEBORO, MA 02703

TEL ¢ {508 235-3Q80

FAX : 1308} 236=3743

FAQE: (M00) 487=-23700 FIN 804-2044

.

Fram: Proim, Staphan

Santt Wadneaday, Jamuary 06, 1999 7:32 AW

Tal Douglus, Charles; Hopkins, AL; McGulirk, Andy) Baker, Gary;
Cagus, Beyan; laumann, Russ

Jubimeti Tips .ppt

<¢File: TTpa.ppte>

Heta'a Cha "Causs & Effect” diagram wWa discusied yestarday. Fleasa
covisw and commant. Thanks

Regards,

ERA LT

t Ti-NHTSA 018888



From: MeGuirk, Andy -

Sant: Wednesday, Jenuery 04, 1899 10:07 AM

To: Dougles, Charies; Hopkine, AL; Baker, Gary; Degue, Bryen, Bsumann, Russ, Proia, Staphen
Ce: Pechonis, Jahn

Bubjact: RE: T7ps.ppt

sieve, thanks for @ grast job pulling the prelimirery draf\ ingether for theordes sbout posstble contributors to @ tharmal
overt,

i think the nasding neads bo be vary Sescriptive about just what the document is inkanded 19 be..... . possibie thaoriss
of coniributors to thermal svents n *$2-53 town a0,

i am sbrugating with how 10 pull in tha concapt of St this dacurmgnt i the prodict of kome Draintormsd’
idaan.. shauld ba stebed and reviaion contral daded an bistory will know | vwas the proguct of & few key poogie o
whan in fime It was done.  (sea, wa probably should aleo subjeot the idas (o other reepacted conlriputors in tha
tusiness ke Ceringhauss end mayba dadd ae wall s key suppliee inputs (e roy.)  harther, we have ‘mixad logether
Idwen mbout what might conirbule or GRule (84 In & rue causs and offect degrem) s wel as (acts and data
surmounding tie stustiona (which s informational, But nol correct).  we nsad b R et mixng,

| hawa o run to & mpating and will plek g thees ideas in an hour

]

AUTONGTIVE NIEMORE AMD CENTRGLE QWA MAFDER
14 FOMENT NT N/E 11-0E

AMTLEKRG, Mh 4171

TEL ¢ MGl 11e-1odd

FAA ¢ [1GE] 2]18-1THR

MAGE: [HGE] 4EY-1700 TIM 4D4-Z044

From: Prois, Staphen
Bant Wadnandsy, Januay 08, 1999 702 AM
mmmmwmm.m Dague, Bryan; Baumann, Rusy

fs‘:‘

<«Fhy: TTpa.ppla>»
Hara's the "Causa & Effsct® disgram we dispavsased yastarday. Plaass rsvisv and
cowment. Thanks

Regazds,
Ftarh

Poge 1 THNHTSA 018309
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MaGluiny, Andy
m Moncay, January 11. 1999 2:48 PH
To: Sulliven, Marihe; Aowiemd, Thomas
Ca: Baurmann, Russ: Douglan Charies; Fechonis, John

Subjeet  Lingoin Town Car themal avents”

Sur gore Pressurs Bwitch tamm = asgariing Ford Malar S, in uncderstanding the chiss control

(FTRIS Ly} prbmsun Swilch caign s pant ol Bn magmtgatian o MY 92 K '93 Lincoln Town

%ww Ford represtminlivee ingicated 3cme 20 avents have baen reported In the
‘own Car,

Charls Dougles. from aur Marketing Lesdarihlp, continuss o lad tha process for T1 with
sucelant suppor from Russ Bauminn. mxearted by Bomn Dagua, Al Hopiine, and Sevs Prola,

AMITCHODTIVE IDMGRE AND COHTROLE JPA MANOKE
4 et ot e dl-r

ATILENGAS, M 03731

TEL 11080 J1d-HeE

FAX ' 1100k 118=-11H1

FAGE: 11901 4AT=3100 PN A04-2983

TI-NHTSA 048600
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ﬂunliul Dora U(Z{é '
From: MelGuirk, Andy
Bant: Monday, January 11, 1069 248 PM
Ta: Sulkven, Martha; Rowland, Thoman
Ce: Basumann, Russ; Dougles, Charles; Pechanls, Jobn
Bubject: Lincoin Town Car “thermal eventy”

Our cora Prasaure Switoh team is assiving SR urdecrtanding te cruiss control (77R/S family)
preasurs swlich design ae part of en Irvestipation inko MY "B2 & 93 Lincoin Town Car "hanmial avents®. Ford
reprasarviatives indlcated soma 20 everty hove boen reporisd in the MY 92 Town Car.

On Januery T wa hosiexd tyn Forg rapreasmtatives snd compistod w fellure snalysis of a TTPIS prassura swich
raporbed to ba nvolved ina WY ‘93 Town Car lssus. We are providing cormplale teoinioal i e
preiminary results regarcng prewsume swiich invotvement from this fakune enelyvis se .

Charlla Douglas, from our Marketing Leaderabip, continues 1o lead the process for T1 with exccellent support frorm
Russ Baumann supported by Brsi Digus. Al Hopking, wnd Steve Prola.

AUTOHOTTVE SESOLE BT COWTECTS ORA SARDE
11 FOREST BT N1 213-05

ATTLFRDED, ¥ B370%

L+ (S0l 23d-30m0

AR » (HE8) Q3E-3T4E

HAIE: [MRE} ol7-3Tad FIN f04-7E04

TI-NHTaA 018801




Epetein, Saily . |

From: Hopkine, AL fahopkinsgamall.mc.4com]

Bant: Friday, January 15, 1999 5:08 PM

Te: Lincoln, Maurean

Cc: _ Dague, Bryan; Prole, Stephen; McGulrk, Andy; Chura, Slephen; Pavao, Jos

Subject 88-030: TEL ¥ 150388: HKIH FALLOUT RATE ON ASBEMBLY LINE DUE TO N G-
CONTINUITY: Stahus Raport

CRIECTIVE:

Parform S5EM sralysis on Tarminal 2 statlonmry centact to chack for

contaminarisn,

RESULTE AND DISCUAANICN:

The original sarmples ware from a lot that was giving high fallouk. I
@xamined all the samples visually and cnly found one that gave isd{caticos
to m» that thers was a aignificant ampunt cof contamination pressnt. SEM-EDY
annlysis of thias sanple ahowed mainly particlea of the PPS plamtic baaes and
the glass £ibers thar are uaed to relnforce the plastic.

At thic poiot I asked Mauresn to ssnd over same known faillures. BShe sent
over four damples abd out of this group, one had & Visible pacticlas oo the
contact and ancther had a plastic fikar aon it. We removesd the Isgge particle
on the first sample and determined that it was again FPH. Do you want us to
have the Cheam Lab dateomine the ldantity of tha plastic fibax on the sscond
saypla?

Wa also axamined cna of the devicea that didn't have any optically
datectable [(by maj contamination on it. Aqain, we found that particles of
the casing plastic and fragmenta of glass reinforcing fibazs wecs tha main
coanstltuanta,

This ia not to say that thera weren't other species prsssnt on the above
davisas, Wa found sodium, chloxins, titaniup, potassium, ﬂ:a; the amounts,
however, wersn't large anough te axplais the problem.

We will be looking at the laat of this group of 4. Mauresn, you also had
aant over a kasa that was atill attached to the brass haxy it didn't ceome
apart sasy. I don't know 1if I caussd damage during my disassembly or if all
thoaa drill holas wars tha causs. Pleasa let ma know more abput thip
particular samples. Rlesg, could I hava a achematic of tha device?

Tha datn was collected under the guidelinss of TEL-BE-7]1, Rav A whiah can ba
accoessawd at htep://www-—nod.ma.tl.oom/tel/. SEN-EDAX (Jcanning Elsotron
Microsccpe with Brnargy Disparaive Analysis af X-raya) analysis was unsed in
the above describad analysis. The data will he ssnt through the lnternal
mail.

AL HOPKINS M3G ID: AHOP PHONE: 308/236-3040

TI-NHTEA 018602




Rob fharps (B49) gEB-2gL3 [ .}
- = o 4145 TO FMEETTILA F.21-91

Janumy 15, 1096

Tha cup |s parfely covansd with & gresnish reviius. Residus agpesn lo be primerly an oxide of
Ihe Lrass corast mmerial wih possibly & sullsr oompound. Thie sugomsie teniar of oxiae o
*omiston procuct from e hrass conlaoty o tha oup.

‘i sixtionery contiet ednibits inengraruiar oracke which indiosie wirsss acmasion cowcidng (8GO,
HCC 1 ontad £y combinelion of & spwciic corhsalvl Smomonment aivd & surisbiveyd Sereily stress
.un b lacaled)  Arsmonie, sminonis compounds., Suliur CmPOUNds, end MO S known o
+ aam BCC in brass. The sontect msterial hes Been miporied ta ba 350 brasa, whidh is higlily
“uapiibie to SCC.

The presenca of braks Auid on e ywiich sids of the dephregm hiy been determined. Bleck -
resldume in the hex pot and on the oup, cormier, and dite appedr io by compoUnds winkoh My

nave Torngd from a resolion batwasn dacsmponifion producis (aoids) of the polyasker base,

‘irmieq fhuld, wnd mmtal In tha swilch. This wupoests thit tha braka fuld wes presert an both sides of

v claphragm duriig ths Wl evimt

Al thres ivphragme somibh what sppeant fa be machanioal derage. The damegs dost nol melel
U WD iy mating parts of the switch. Tria suggests thel demegs May have oomirrsd prior to
aremicly, The disphregm has bancrna britisa and oroied in v vicinlly of S demege. Brivce T
hine badane entiiined balvaen the ieyers (Teflan nd capion) of the diaphragms.

1w ot of the Mmevable condect matiod back Inte tha buikhead bebween tw switolh and ferminal
+eviigs of tha hane. There W siso wre demage (locslized maming) o one aomer of tha bridge of the
alalfdtyity comtied, Thid Simeps sppeans frelh {aurfaces brigiht snd shiry) which supgesls that it
rriowy Toirym SoouTed [N T inker ctege of this tharmal swaint.

£*u berminats exhibit deposibs which stpear 1o be primeily sullur compoundy O the termvinal
ratariod (Hn plwked brews). Although Wess deposity spoeer visually simiay & the depoalt found on
1in gup, By mopaar to be of different comporidiion.

Loy wehribe ramliin feund in the connsdior cavity comlaken slements Tsund I dry ehamionl fing
«= irigpcetvare (Museavim and phespiions)

* Szene®@ MSTory Gu 31 MR ven ¢ Stave LsRouche
' -
?

. FUEE- nlew bDlgw &r FQEE s

T-NHTSA 018803

w» FOTAL. PRGE.BL =



Epstein, Sally

From: Hopkina, AL [ahopkinsgGemat.me.4.com]

Sant: Wadnasday, January 20, 1998 10:22 AM

To; Dagus, Bryan; Baumann, Russ

Ge: MeGuirk, Andy; Andres, Amy

Bubjact: §9-033: TBL ¥ 150708: ANALYRI8 OF MATERIAL REMOVED FROM 77PB THER MAL
EVENT

ATTORNEY-CLIENT PRIVILEGED COMMUNICATION

CBJECTIVE:
Determine nature of deposity in particular, detenmine if it is= nnnl:l.ntunt
with the yresulta from Ford's analyais.

SUMMRRY :

The resulta wera very similar to theose found by Farxd. Th.- oain diffarenca la
that cur EDX detector hac s much battar low svergy cutoff than did the Ford
detactor. Thelr detector ls unablia to detent carbon and oxygen. Cur analysins
ahowed large amounta of carbon and oxygen on all thres samples.

REAULTS® AND DISCUBSIONI
All of the smrples wara corprissad of a mizture of differsnt phassea that had
agglcoarated togatbar. A descriptian of cur findings is shown belowi

BLACE FLAKE FROM TROUGH: We found the following elements which ars listed in
B very approximate decresaing order of peeponderanca: coppar, oXYygen,
carbon, chrome, zIinc, potassium, sulfur, and allwver. _

MATERIAL SCRAAPPED FROM CUP ASSEMBLY: Thaka waIm & vary large nupber of glasa
fibers present which had the composltion that is typically used in plastica
for reinforcing purpoamss. In othar words, this is almost sectainly frem
thermal decarmpositien of the plastic hase. The EIX datectable slmments in
thasa fikars are calcium, aluminum, silicon abd axygen. Tha rest af the
material waa wvery aimilar in compositicn te that reported for tha above
manple altheugh wa alsc detocotmd sompe phoapboreus in Chis samplse.

GHERN MATERIAL ON OUPt This matarial was similar to that found on tha firat
sanpla although the amount of chrome waa much less.

Tha data was aollacted under the guidelinsa af TEL-5-71, Rav A which can ba
agossaed at http://www-med.me, t1 . comftal/. SEM-EDX (Scanning Electron
Microacope with Energy Diaperaive Analysis cof X-rays) analysis was usad in
tha ohowve described anpalysis. Tha data will be asnt through the internsl
mail.

AL HOPKINZ M3GQ ID: AHOF PHONE: 508/236-3040

1 TI-NHTSA 018804
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From; Shups, Roban

Sank: Thumday, Janwry 24, 1908 7:5 AM
T Beringhause, Bleven; Cougley, Chade
Se: Baymann, Rues; Dodd, Bob

MNait waeks ibdting/ansiyely of the bmics switch will be condutiad ot Fond's Caminl Labe i Dasrbom. Steve
LaFouchs wil coordingds this testing and can be reached direcily st (313) S48-4514. This analyess wil begin o
B 300m ont Marday, 172009, W appeics inat 8w priacity will be o scemine 4 brake wwkiohes rebomed from
Lincaw Town Car's (3 from cars thed sxpe—renced ackual thermal svents, T ramovsd 26 & mpartad asiee” (no

. Tl avant)), In nediian, Ford has 2-3 samples removed thom high mils misige vehloles in Forkis et may te

£%5Tinaa on Mondey if e allows.
Jwve B, | wil plok you ug st lhe Courtyard Arriod In Desrbam (ocsied on Mewoury Drivse, bebwean Fomd Ry armi

Mohigen Ave, Kt of tha Scouthiieid Frey, phié 313271 -1400) on: Mondey moming besseen 8200 e 8:15am.
You nesd 0 Eoniard mu-owar iha wealoend, my halns phaned i ($17) 552-9807. My car phana iy (248) 508-8842,

Bast Rugards,

" Aok Sharpe
Taoom Inarirursants

Phope (248) 308-5729

T M {240) 3058734 ‘ o

rahorpalil.cam

Paga1
' TI-NHTSA 015806
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rom! Douglsl, Charias [e-rougl L. comy
Bani: Thursday, 04, 1089 12257 PM

;:= mu-n:'rn-rmm
Subject: RE o Uikeomy Cres sonal

attorney - cliant privilagad infarmation.

As additional and haw inforswticn. Feed Pavear just phonad LA and Ehis whole sikuation

Appears to he sscalating, Trord is very concernsd chat NHTOA (s goipg £o issus a final

ruling (with ot wikthout Ford input) and that the ruling osuld litarcally some down within

th!;“mtlfnw days. I did net attarpt to get into specifics as to ixplicacions from &
#uling.

Rob Shacpe had beds talled in to atksnd an amsrgapcy masting at Ford at 2400 pa madey.
Only ouastions Rob will ba prapared to answer ceptar apsund capacity on tha 7T7RS asgesnly
line. Msating was oalled by Frad Fortsl's group,

Prad had sevaral tachnaioal yaquasts sll of which ware defsrred B0 Steve. Prad also
Pequasted an anseably peocesd overview., IF thare ace scy lasuss with hopsring thia
reaquant, plaase lat mw know adup #8 L have commitesd te & cesponse of no later thap Feiday
ul

Ragards,
Charlia

Charlis Bouglas

(308) 236-3637 [P}
(308) Jim-1534 (FI
a-deuglasditi . oam

Fromi Metuirk, Andy

Sk Thuksday, Fabzuacy 04, 1999 13143 MM

Tl Sullivan, Martha) Baogmann, Russ

Ca1  Deuglas, Chartles; Dacinghauss, Jcwven) Baler, Gary
Buby] sty Tord Lioeoln Cruise conktral

attormnay - cliane privileged comunication

W have spant & lictls time estimating what we chink che typical Fopd Dealay cruisa
copkzal pressure witah replacessnt labor Elsm might ba for the placform of discussion.

A cheack chrough our concacts 4t Tasce Mapeury dsalership lodicatss the 'cosputer*®
Asyw 1.3 boura or ¥90 plus awitch {secvios chixges $17.44 For a pramsurs sWitch]. Wa
Ehaught this sam vecy bigh given thet the awltch is a0 -l:g-tn accass on the propartional
vilve in the sngics compartsant. We ars theorizing that labar is 3a high bacsuss of a
fddd £2 svacuate and refill Etha syatem with biaXe £luld amd pessibly blasd ths systam.

¥Wa hud brain-storaed & caplacement scanarie prigr te cosnecting with Taaca of a
‘swep out stcategy' vhershy ope would pre=f1ll the swiczh "pork' <avity of the switch with
fluid to sliminace alr and inmert intoc tha proporciooal valve 'loosaly' such that aps
eould "Bleed' gut the mioro-smount of trapped mir (via leakage aroumi port threads). If
this vere the raplacesgn: prochss abd LT Warksd then we would be talking mbout ten minutas
which probably vhacges out at 1/2 hour sscvice cyela.

IR EY |
221 % cars in '92 and ‘49 Toun Car plakfamm.... atteition At #3533 resulcs 1in 212 k
L

THNHTSA 018607
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vabhiglen an tha read

213 k ak #93 sach | 90 labor and 3 zost of switch| resulfs io ¥ 19,718 K par tha
' compybwk®

+ (12 the spasdy svmp is viabla, it would ba 212 K at 531 (30 labor acd 1 switch)
Ewaulting in ¥4,596 K} )

this dialogue 1lad ul (Charlias Douglas and Andy NcGuUirk) to a oumbar af wahicle
specific questions.... the '592 modal had & (six 1) sexvicw bulletins publishad Eaor beakas.
fone for ARS ‘coming on' during juat rough romd driving, ooa for MBS "ataying on' whan
bruks padal fails to geture to normal up pesicion '}

Did sach bylletin result in vabicle brakea service and svacuation ' is tha fiuid in
the Foubtharn scates watar contaminetsd becauss of humidity ? have ehs Ehermal svant
vahiclas baan sarviesd multiplas timas for brakas 7 is thers a connsotion bers that
cranter the sovicopment for a tharmal avent 7 Is ABS m coomoo alsmant? Ha'll negd to
ganarcita sons gquastioas and andwars hace.

AUTCHOTIVE BENSORME AND CONTROLE CRA MANGER
34 TOREAT BT M/% 23-05

ATTLEBORD, MA 02703

TEL | [$0] 23d-3080

FAK 1 [S04) R39-3745

PRGE: {040) 487=-3700 FIN S04-2044

2 TLNHTEA 018608




Morris, Irona

From: Sullbvn, Martha

Sent: Friday, Fabruary 05, 1890 8:03 AM
To: Rowfsnd, Thomas

Subject FW: Ford Lineoin Crules contmol

mmmﬁmﬁ ahput tapping Aziz Rehman ﬁumuurtatm. Flesss be praparad to discuss this af
REDACTED
REDACTED

- REDACTED-

- REDACTED

Pagai TI-NHTSA 018609



Saumann, Huss

From: MeGuirk, Andy

Bank: Saturday, February 08, 1993 10:558 AM

To: Baumann, Rues: Roas. Elsine; Yyatt Jim

Co: Barmghauae, Staven: Dague, Bryan; Pechonis, John: Rowland, Thomas; Sulliven,
Mariha; Baker, Qary; Rahmen, Aziz: Sharps, Raber

Subject: 7T p's 'durmblity’ awsdne indormation

attermay + cHard privileged communicalian

Jim and Elpins, ne | menbanad in my tslscans, | would ke us to move lorwed in quickly
aasembling data that we can ues (o heln Ford undemsnd qur ‘sahisor’ sssmnbly Surmbilly
basaling in i Drals awitch package. Thia, a8 1 sas h, would be composed of 3 major sactions
par baiow (pleass fwal frte o insart your ikiens also) and for the moat part needs to be defivered
sarly wio Fab 8th:

Al | want to damonstraia that manuieciuring ancmlies did not sscape to 1he tield n v jorm o &
progection of hydreutic fuld lsskers (hrough the supply shain.... and we can halp nchigva thie
chisctive by sssmbling dats that demonateates our etory of hydraulio leek e in the subject
time-frame of MYR2 wnd MY 93 a3 3aen In our faciory flear angior cuotorier feedbaok, Jim,
plaess taky the lsad on peiting this done ASAP.  we should coneder customar  AKS
sprendabenty wnd AMA data couplad with 80% of tha tme to buld & case for the iow PPM {ask
rates of the wsrsor asssmbly jurthar protected by downetream supply chein testing o1 the TIER-
one ard OEM. Alac. there may ba an oppartunity to mbagniie mardaciming leel dats 1e &
vaddator of thal leak rate numbar as wall as using the Hkak test! data from inpulss testing as an
alarnase source. there will be a buiiding need to dethwer clala and svidence by Tussday via Aziz
and we should consides an alternsie paih of snecooinl sstimade shouki the recards not be eedily
availabhe. {I kncw we will nesd o identty and recell records and that will lake Lime)

8] | want to demonetrets thal the senor assambly i machanically durable and swparsas the
‘wipacted’ Ea cycles 28 siprassad on tha Foard 3pece....and we Gan achisva this objaciive by
assemiling ES Impulss’ teating ceta frgm tha imelrama of imterest.  In an ideal situslion we
wouid taka this raw dam and project into WEIBLHLL succaan-taating sstimate of cycle cagablity in
the ‘soralerated shrarated cyclers used in our process contrals.  Elsine plesse cocridinets the
dsia coftection here. (W will [ialy turn o reilabbity oxperivnced quallty sngneers Payl
apaosman and Tushar Parkh o conver the data to inlormation).  Agein, shoukd we nm out o
time, wi Wil reed 1o lum o wheisver rleven] recent’ dida we hivl b propos ol position and
suppon with hixtorical bassd dats ance wae sori through The fles and recond reosll process.
Bryan, please Inject wny Ble \ast data irom other quasiitication pladome here 10 we have ‘tleel-to-
imiere’ dta ¥ availabhe,

Ao, wa should meks & sice nots of the pressurs proffle used ih this eyt procsss for lutues use

with Aziz during his upcoming dialogues with Fom.

C] | vt 1o emonairats that ihe sensor is chemically niistant pef he P and PPAP testing and
SUrpEeses ‘sxpiciad” exposurss par ihe Ford Spece... and we can schisvs (his by sssambing
both neievant WP tasting snd PPAP tesults to demonstrate complimncs.  Theme mey sisa be oiher

history of e patiod Mat would corwey thal dursbility of tha switah sasamily in the typical
automotive ikt arvironment ol gas-oi-coclant-tiuida In the proper orflentaten snd oannectes
peciection. Elaine, plsase assembie this date and vwa wil provide to Aziz to defiver 1o Ford,
Agnin, should wa run cut o tima, delivery of the: resdily avallable records from '98-'98-'97 par
your Frday work would sulfics we a sterfing poini.

TI-NHTSA 013610



To provide some Turther cianty, | have included the focal pat numbaers irem Charle Dougisa
balow. As w Esadmbie dete ard Inensiate Inte informaticn plasss track 1he dillerancas batwaen
37 and 77 and 87 atyles but alsg integraia the brake senaor ageembly deta and ireat it an &
family. As you distover the lavel ol sHarl and rescurcs nsads, pls se4 John or me far elp in

gatling paop Aksdned ar prorily prowided.
1hank you for your ceminusd euppeort hees,

AUTORITIVE SRMEORE WD CONTROLE grm EaSOER
14 POREXT ET M/E 11-0%

ATTLEBONS, WA 23703

™ o 430N 216-1amn

FAX | (0B 228-1743

ek (001 487-37HE FIH 0N -3044

PFrom: Dougims, Charien

Sunty Friciay, Febeuary 05, 1007 B:43 Akt
To: MoGuirk, Andy: Boss, Elaine
Sulajeat: 7TPH Mitnix

Andy / Elaina,
Far our clscuesion:

LI'I_!‘IM
FAuagants,
Charlie

Charlle Dougies
(5OD) 2D6-385T (M)
(508) 209-1504 {F)
e-dougland @tl.com

THENHT8A 018611




INSTRUMENTS Automotlve Sensors & Controls

o Present cruise control circult resuits in a continuous application of battery
voltage to the cruise control pressure switch

o Water Ingress into the switch due to misuse {(power washing) or seal
dagradation presents an elactrolyte to the switch electrical conductors
« accelerated comrosion can result

+ [Kapton degradation can result

0 Cruise control circult modification to remove continuous application of
battery voitage is recommendad

+ Insartion of a Normally Open relay in serles (upsiream) of the crulae
control pressure switch, that Is closed {energized) only when cruise
control is switched on is recommandead

a This clmuil change will remove the continuously applied Hage as
a potentlal source of Ignlllqn of brake and other automotive fluids

5 Fabruary 90

L0810 VELHNLL
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Mo, rene

From: McGulrk, An:ly

Beni: Sxturdey, F D8, 1995 1154 AM

To: Baumann, Ruga; Blaivw; Watt, Jim

Ce: Baringhweuan, Steven; Dague, Bryan; Pechanls, John; Rawland, Thomae; Sulllven, Marthe; Raker,

Gary, Rahman, Aziz. Sharpe, Robert
Subject: 77 pfs ':mmlw basslina information

atormey - clignt priviagad eommunicailan

Jim and Elaine, as | mantionad in my telecona, | would llke us to move forwerd In quickly aesambling dats thet wa
2an usa ta help Ford understand aur "ssnser assambly durabiity bassline in the brake ewiich package. This, ae |
soe . would be compoased of 3 major sections per balow {plaass feal fraa to Insart your ideaas alen) and for the most
part naads to ba daliverad early wio Fab Bih:

A} Hwant to damonstrate that manufecturing anomales did not eecape to the fleld In the form of a projection of
hydraulls fluld |sakars through the aupply chaln.... and we can halp schisve this chjective by assembiing deta thet
demoneirates our atory of hydraulla loak rates |n the wubject times-frame of MYS2 and MY B3 as sean in our factory
floor arclior tustomer feedback. Jim, ploase take the lead on gatting this dona ASAP. we should conalder
custamer AIQ spreadshasts and RMR date coupled with 80 of the time to bulld a case for the low FPM lesak reles
of the sansor assambily further protected by downstream supply chaln testing M the TIER-One and OEM.  Also, there
maty b sn opporhndy b integreke menufachsing et date as a valldetor of that lask rata number as wall a8 using
the leak tast data fram Impulss testing Ba an atternata source.  there will be a bulding need o deltver date and
svidence by Tussdy vis Aziz wed we shauld considar an aksmate path of anecdoial estimate should the records not
ba readiy avaliable. {1 know wa will need to kentfy and recall mcords and that will take Hine)

B) | want to demonstrate that ihe senwor asssmbly s machanically durabie and surpaasas. the 'sxpected e cycles
a8 axpressad on the Ford apecs....and wa can schievs this objective by assambiing ES "impulas’ testing data from
tha timaframa of intareat.  In an Keal athedon we would take Whis rew data eyd projact into WEIBULL succags-
texting eatimats af cycla capablity in the ‘accalerated simulxted” cycisrs usad in our procass contmis.  Elaine pleass
coordinate the deta collection here.  {(We wil kaly tum 1o raliabilly experianced quakty snginesrs Puul

and Tusher Parkh to convert the date to information).  Again, shauld wa run out of time, wa will nead to tum to
whatever ralevant ‘recant” data we have ko proposs our position snd suppirt with histordoel bagsad date once we sort
through the flss and record recell procees.  Bryan, pleass inect any [Hfe teat dets from other qualification pleiforms
hara 80 wa heve 'teat-to-fallure’ dais if svalable.

Also, we should maks & alde note of the pressura profile ussd i e cycler process far fulure use with Aziz during his
upcoming dislogues with Ford,

C} | want to demonatraie that the serwor s chemically rasisiant per the IF and PPAP testing end surpesnsa
‘axpocted' axposurss per the Ford Speca... and we can achisve this by essembling bolh relevent IP tasting and
PPAP rasulls o demonstrats compliance.  There may elso be other testing history of the pered thst would comey
that gurahillty of the switch pesambly In the typical automottve fluid environment of ges-ol-cooluni-fuids in the proper
orlentation and connector protection. Elaine, please axsamble this dete and we will provide io Artr in dalivar to Ford.
Again, should we run aut of ime, dallvery of the readity aveiable reconds from '98-'96-'0T per your Friday work would
suifica &3 B atarting polnl

To provide som further alarity, IMIndudud the focal part numbers from Charile Douglas balow. As wo
assembie data and transiate Into Informetion plewse track the differences between 3T end TT and A7 styles but alsc
integrate the bruka ssneor assambly data and ireat I as a family, As you discovar the level of affort and resource

neads, pla sas John or me lor help in geting pecple aesigned or prority provided.

thank you for your continued support hers,

1
Feas TI-NHTSA 018812



ATNOTIVE AEERd AND COMTROLE CRA MR
4 POARST BT m/d Ji-dm

ATTLEBORG, MR 03703

TEL « (E0) J1E-i0dD

FAX « (S0 F30-374%

FAGE: {BO0) 487-3700 FIN SR4-3044

From; Dougiss, Charine

Sent: Friday, February 03, 1998 B:43 AM
To MeGulrk, Andy, Rose, Elsing
Bubject 7TTPS Mahix

Andy | Elaina,
Par our discusaion:

)

Linggin. doo
Ragands,

Charlie

Charlls Dougias
(B08) 238-385T (™)
{308) 2301394 (F}
c-dougleaz@t.com

Page 2
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to T T
E:E m AIIll'glilnﬁll'l; m' mm
2 8B

Andy saked e 50 provide us ouch of che counsolidated informaticn as I a8
awnrs of, Attached, plesss find two plescan of direct corrsspendancss fram
myself Lo Ford dalineating application Us&ge iNtormsation:

«w«lfsage Hatrix - Spasd Contral Desatbivation Pressuzs Switchs»
saLinsoln.docx»

In sddicion, wa have provided the fallowing in dirst responss o Ford
IIaats / Queatlions:

ovarvisw of mwitch dasign / fumation

tapy of 60 delinesting mating conseotor iswus on Econoline

Companant level printa for 7798

Assambly procesa flow fex T1P8

Kult / Shar temperaturs inoformmtion rslated to Moryl OTX matarial

and Kapken

. Danign changs matrix /7 histery (will ba onrrisd cut by Azis tonight)

. Homted Ford visit on Jamuary § to perform jolpt failure analysis on

ona swikch caphured from fira vehials

:nﬂ Ideas for fusing tha switaoh in alrcuic (Discussion batwean ftsva M.
Fred B.) .

L B BN N

Inforsution wva owe / Quasticna wa have Bean Raked

Froceas change history {likely complets tomorrow)

flash points for mll componmmts / matarlals usad I1n swikah

Axe omterisl spess submitbtsd to Fard cthe saue se the patsrlal spacs
ad an tha NY$31/93 apoplicacions

Coms our DFMER o PFMEA identify any potential firs ocourrancas

How do we control Eerminel posltloning in production, any <hanes of
the tetminals Co aBO¥ED

l‘l-El‘!-l

ol fas our Lh-proceas teetiog siowed any falluses or sopcwens

- Ara chars material diffarenicas batwean tha diffarant colorwsd bases
iwill be anawersd Dy Design Changw Entrix)

. What testing / investigating is TI doing lotermally

* Do wa sall the brake wwiteh sucsids of Ford applicaticns [yes, Land
RovaE]

|

ovide polox pleturss of Eoonoline fullure goalysis rapert

SEeva,

if thars are acher quaations which Frad mxy nave put to you dirsctly that I
#y pot svara af, or addicional inforpation we say have veluntesred (l.s.
in-lirna relay?) plsasa add to this mag.

Eegards,

Charils

TINHTSA 019815



Charlis Douglas

(504 23638487 P
(508) 216-1594 (F)
c-douglasdécl.com

Fromu Sullivan, Marths

gant: Monday, Fabruary 08, 1959 9:02 AM

Ta metuirk,

ge: Douglas, charles: Deringhauss, Steven: Rowland, Thomas
sukjeck: Ford 1SAC Mewtibg

I am lasving for = Pard IEAC mesting tamorrow. diven rwports of
sxecutive level sxposurs on the Town Car issus, [ axpact sooe guestions.
cauld you plesas gonmclidatd tha questioths we've bean asked and our

raEpoTIESS to date.

TL.NHTSA 018848
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McOulrk, Andy

Te: Baumann, Russ; Rosa, ElRine: Wattk, Jim

= -] Sernghauss, Stever; Dagus, Bryan; Pecnonis, John; Rowdand, Thomas; Tulhan,
Martha: Baker, Cary: Rahman, AZiz Sharpe, fobartc

Sublact: 77 pvs 'durabliicy'data

atarnny - clisnt prvieged communcation

Jim gnd Elne, an | mantianed In my econs, | would e as to move loeward in guickly sssemiling data that wa
can use ta heip Fore undsriand oor "wenear assembly durabsity. o, 291 san i, wowsd be composad of 3 mapr
m?ﬂm: par bakow (plea feal il B e your sless aiso) and far the most gart needs to oe Selversd eany wio

A) | waril 15 damonptrate that menufachuimsy anamaliss drd vt sacaps iz the Rald in the farm of hydrauke Nusd
leakars.... and wa can halp achave thae obiactra by assermiling dita (et cemonatrabes Qur iy af Nydrais isan
rates i1 the subjact ime-frame of MYS2 and MY §1  Jim. puads taiw the lsad on gatting this done ABAP  we
Ehouid COnMer CLBENTEr AKD spraacanees and RMA daia couphed with 00s of the hme 1o Buid 2 case for tha 0w
PP s rrips of the saosor asasmily further prasictid Dy deaniirssm supply chan Esing at e TIER-ona and
OENM. Ao, (N My B8 20 SPPArNLY 10 (Integriie manufecturing e die s & yalidstor of tNat sk A Numder
as wall 38 using the leak test data from imputs Snbng a8 S SHETMe source.  ant will ba B Duilding Ried 1
dalivar date and svidence by Tuesdey vim AZiz 30 we $hquld congicder An starmsts path of enecdotal sebriats
shouid the nicoda not e rkeddy Svialache. || knaw we wil read o dantiy end recall recorde and that wil take bma)y

B | want Io SaTOonSinge it the senmcr aAsSr DY is MECRENEENY drabil and Jurskblis Tl tpecied e Sycie
Hu exgrensdd on i Ford speca...and we can schiswe el objecive by sssamping £ ‘mpulss’ eaing data fram
the trmeframe of inbirest. |0 a0 idead sibuston wa waukd ke e rew JbtE and project into WEIBULL aussasi-
iasting esbmae of cycle capabiy i the ‘sccalengisd Bmuliied’ cyclens used in cur process controls.  Elene Dedle
oama tha duw callschon hare, [We wilt ikely tum to ntebiilly sxpanencad quaiity engirean Paul spacaman.
s Tushar Penith 1o convart the datm to Informetion),  Ageen, ahouk] we run out of trve, wa vl need 1o lum ©
wimipwar ralavant ‘recent’ data wa have 19 propo QU DOBIIN B SUPNO with Nitodcal based data once we Bot
thry this THES N recocd recdl oy, Bryan, pelns MGt Sny i el dats from other cuaificssaon puatforma hene
80 wa havi 'hest-to-fgluny' data if Svarkebie,

G | want to demanairate that B s’ [ chamically nabingt per the (P ang PPAP mating and surpesess
‘Sxpacd’ NEpaBUTES par tha Ford Speds... And W can schisve it by sssembing both nelevent IF wesang and
FFAF resuits [ deTiornsirme complisnce.  Thins may 3aa by cthar testing history af U panod that weukd commy
ihat dursbibly af tha wwiboh ssemby in iha hyical summotive fuld emvirorenant of ges-ol-coalai-iuds in ha proger
orismaton snd connector proiection. Ebsine, H_l-llfﬁlﬁldﬂﬂﬂﬂibﬂﬁltﬂmmdllwnlﬂﬁlrd
Agmin. ahouid wa rn oul of §me, dalivery of the resdily suailable records from ‘98-08-"97 par your fricay work waule

aiffica au 2 statiig pontt

To prowchs SO further clarity, | Mave nclucad the fooel part rumbem fram Charis Dougiae belgw — AS we
Setaiie da and tranekis inho inlormton meas rack e Giferencas betwedn 37 4nd 77 and A7 styles Dut miso
Integrate e braie SerTROr asaeimily duta And et i a & fmily. Ag yau discover the el of sifor and mecurca
nesdu. phi sed John o ma for halgt in geRing Aeople aaticrud of pnanty provided.

thank you lor your continued suppan .,

[ ]
ATOROTIVE ADMSORE AMD CONTHOLA ORA MRKEER

Page 1 TI-NHTSA 018817



14 PIREET 37 “E 21-DE

ASTLEECAG, wA 13701

e oy AR 114-M004

TAA 1 ] 2IM-3TAR

MAGK: | a0TITD) PN HLA1044

Doughes, Craries

Ericay, Rabrudey 08, 1999 8:45 AM
MicGUirk, Andy; Rosy, ERdne
Suilect: 77PS Matrix

“Hl

Pags 2
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Dugus Sefan

::*m: Couglas, Chariey "
Mcndsy, Febiudry 08, 1399 150 F

Ta: Cague, Bryan

Subjedt FW: Ford (SAC Meeting

Charlie

=

(0N 3M-DT |

{$08) 2201004 (1}

cdoupiand . oom

— Douginn. Charies

Senk: Manty, Fatrury 08, 1908 1:41 PM

Rublect ummm -

Martha,

§

dnknid e 1o provida as much af the coned idabed iInfomaion &8 | Am owans of, Atbacbe, pllull'l'ldtw
inforrmatian:

plaoss of dinl ogmespontiencs from mysalf to Ford delineating appiloxtion ubags

A
sl

{n ackcition, we e provided the faiowing In diect respones: i Eom reguests [ qusations:

Dvarview of ewhch design / hunotion

muummmuumm

Component twvel priniks for 77P8

ASaamily proomes Wow lor 77PN

Mait / Chabr Mmnpansiuns inigrmtion nelsed to Non! GTX maderial and Kepmn

Dapigr change maivix / elory (will D ciurisd out by AZiE konight)
MMﬂmmlummmmmmmmmmm
Ickpmss for Fumnieng th il in oliouil {Disoussion betwaen Stave B, and Fred P

Information we ows / QUEstions we have besn sulad:

Proosss changs Matory (Hcaly compiels Aamomow)

Flash poinin lor sl componants / mainrials used i rvwiioh

Ans matenal spacs subvmitted to Ford the same ae the mslerial 5pe0s used on the MYS2RS epplications
Doss our DIFLHEA or PPRMEA iceniify sy pomrtisl firg: ocoumbron

How dio vwe porinol ferminal positioning in production, vy chance of S TSNS 1O shar?

Hua our in-prooess teating showed any (sl or COROMNS

Paga 1
TI-NHTSA 018819



— i

MﬁMdﬂmmnmmmmtwnlmm Design Chanroa Mat
What teating / invastigating i TI daing imtemaly u e Mt
Lo we s e braka switch autsice of Ford applications (yes, Land Rawer)

Proviths caior pictuftes of Econoling fallurs wnalyais report

S,

if thisre wee Ol Questions which Frad may have pul D you directly st | am not swene of, or adgitions mormaion
W my e volunbaensd (1.e. in-ine rley?) glease acd to this mag

Moy, Falnady DR, 100G IFOR AL -
Mg, .

Anily
Thoms
mmmmm

| am Semving for & Ford iSAC mesting tomomow. Given mports of enecutive kel sxpotura an the Touwn Car
MImhmmMMwmmnmmm ned and aur
pONEes \

Pages TI-NHTSA 018820




llm'rlu' Irang

From: Mok, Andy

Amnt: Monday, Fabruary 08, 1808 2:64 PM
To: Rahman, Aziz; Tagus, Bryan

Ce: Baumann, Russ

Subjuct: FW: Ford ISAC Meeting
importdnca:  High

for your mealing thia pin

MtV TR AND CONTVLE (R TRENEE
4 FORBAT 3T XN 21-0K
ATILERORD, MR 01701

TrL {30} 23-30BO

TAX ; [HON) 23E-)3THE

TACHE: (4O} 4E7-3700 PIN A04-2044

From: Douglas, Charies

Sk Monery, Fabroery 00, 1999 1:41 PM
Tex MecGulrk, Andy; Suffvan, Marthe:

[+ Barnghauss, Btaven: Flowiarsd, Thonssa
Sulbsbeni: RE: Ford AL Masfing

Adurtha,

Ancy seked ma bo provide ss much of ths consniiioted Iniormuabion e | Am swars of. Atisched, pisasa find two
plecas of direct comespondenca from myself 10 Ford dellneating appicaiken usege inforrstion:

53 )

Liuage Mairis - Bpaa! Lot
Comlrcd Dsually...

I mddiion, we heve provided T following in direct responss 1o Ford maquesia | quostions:

Crvorview of fwiloh design / funolion

Cogry of BO delinasting meling cotmecior lssua on Econaline

Componert el prirme for TIPS

Assarnbly process flow for 77TR5

Maill / Chey smpsnsiiure: informetion redeted & Noryl GTX maststal snd Kaplon

Dasign changs mairk: / history (will be carsd out by Azl tonight)

Hosiad Forg visll an Jamery 8 to peritem joind faiure analsis on one swilch caphunsd from firs vahicle
Yuan for Auaing the switch In Circuit {Discussion bewesn Steva B, and Frad P.)

Infarmation we ouwa f questions we have hean gaked:

«  Frooess changs hisiory (Ikaty complets tomomow)
s« Fash poinin for aff oomponents / metarfala usad in awitch
= Arg aterial spacs submilted to Ford ihe same 46 tha material spece used on the MYS2/53 epplications

Pags 1
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Doae our DFMEA or PFMEA lgentify any pobaniial fire occurmancas

How dowi conind Wsrminal positioning In production, any chancs of T terminals b short?

Hex our inprocas: (seting showad any lilres or concalna

Ars {here materisl difersnces betwaen tha different colorsd baves (Wil ba anewened by Dosign Chianga Madrx)
What tealing / Investigaiing (s T dolng intsmally

Do we el the braks swsich outside of Ford appiicetionn (yos, Lark] Rowar)

Frovkia color pictures of Econoline faliura aralysis report

Jteve,

if thore aré other queationa which Fred may have put to you divectly that | am rot ssane of, or additionst Informetion
wa mey have volumeaerad (.6, In-ine relay T} pleasa axdd o this mag.

| an lewwing for & Ford IBAC meading lomomow. Ghven repors of seautive leval sposunae on the Toun Cor
lnsua, | expach sorme duastions. Could you plesse cormpolidole ey questicry wy've bean aplkoed and our
reaponesa o dels.

Page 2
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Fmd,

[ belicve that your list inclulss spme scrvice part nesbery, older rev levels, ws well as pre-prodecton o
Differwnces from part to past xo fairly srinor sod isclode, actustion callbestinn, rebessn prosywme, hexport
style, position tab / cokor of connactnsr hase, thread style, ind snsp noise segociated with the pressure dlsc.
The following matrix, helps summaries this information:

PartNusher Acimaiian Balenss Base gt Thraad Sari}
Favie U4 AD M-160 (1) Himmn Brown/potl 1512 M Enup
FoLL 9F924 AA J00-100 {2) dimin Black/posl 1512 3E-24M Snep
FIAC OFO04 AA B0-200 (1) Ximin MNetunl/poal [513 8- Qualet
FSBA OFO24 AA 00-160 (4) Ximm Geey/poal 1512 FE-IM Quint
FATA 96934 CA 200-300 (%) 40min Red/pos 1 512 VE-I4M Sp
S4DA SFP24 AL SD-150 (5) 20min Naiyml/posl oring M I0x1 OM Qulet
FIDC 9P024 AA 9-160 () 20win Netwul/pot2  Bawhher VE-MM Cwnict
SAIAOF924 AB 90-160 (3) 20win Groy/poal  o-ing VE24M Qadet
¥abicls - Fart Nusshir Corvelytion

{1} Corom Vic, Grnd Masqguis, Mark, Tows Car

(2) Boounlios, Club Wagem '

(3} Crown Vic, Graad Manquis, Mark, Town Car -
(4} Winste

Eg Broson, F-Saries, Raager, Explorer, Havigator, Expadition, Eronoline, Clob Wagon

(7} SO Trors

(3} Copu

{1} 7TTPEL2-1

@ TEL2a

{3) 7rEL3-1

1) TrELY-1

{5) TIPaLA-A

{6 7PELA-1

{N 7LA-2

{8) 7781

TI-NHTSA 018624
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From: MoGuik, Andy

Sent: Monday, Febnuary 08, 1999 1.54 PM
To: Rahman, Azz: Dague, Bryan

Cex Baurnann, Russ

Subject: FW: Ford ISAC Meeting
importance:  High

for your meeting this pn

ATTOMOTIVE SEMECRE AMD COWTROLY QRN MRRGEL
34 TCRARAY BT W8 12-05

XTTLEMG], WA 01703

L o {ROR) I30-30RD

FAX o [SD4) 230-1M43

FAIL {B00F 487-370 TIN 004-Z044

From: Dougias, Charnes

Senk: Monday, Februory C8, 1900 1:41 PM
R McGuirk, Andy: Bulivan, Martha

Ce: Badnghaute. Shever: Rowiond. Thomad
Subjact: RE: Ford ISBAC Masting

Martha,

Andly asked me to provide aa much of the consolidated Information as [ am aware of. Attached, please find two
pisces of dract cormespondence from myself 1o Ford delinesting application usege infarmation:;

5

Ut it - b
Coniot Cocsbil.o.

In addition, we have provided the following In direct reaponse to Ford requeste / questiona:

Overviow of awitch design / tunction

Copy of 80 defnedting maityg connector [ssus on Econolne

Component \sval prints for T7PS

Annarnbly process flow for 77P8

Meit / Char tamperaturs information retalad to Neryl GTX material and Kapton

Design change matrbx / hiatory (will be carried cut by Aziz tanight)

Hested Ford vintt an Jenuary 8 to perform joind fallure analyals on one swtioh capiured from fire vehicle
idaas 1or fuaing the switoh in cirout (Discusgion betwaean Sieve B. and Fred P.)

Information we owe / queations we have bosh aelud;

Page 1 TENHTS3A 019625




Frocesa change history {likely complets tomornow)

Flash points for afl components / metarials used in awitoch

Aro materal apecs submitted to Ford the same as the material specs used on the MYB2/93 applcations

Coea our DRMEA or PFMEA Idantify any polsntial fire cooumenoea

How do we control tenminal positioning in pradustion, any chancs of the taminals to short?

Hem our in-pretess testing showed any fallures or concems

Are hara matarial difsrences batween the difart colorsd baaos {will he answarad by Dealgn Chanps Matrix)
What testing / invastigating ls T1 daing Intemally

Do we aal the braka switch outalda of Ford wpplcations (yes, Lend Renver)

Prgvido color piclures of Econoline lalkire analysis report

Stave,

i there zre other quastions which Fred may heve put to you directly that | am nol aware of, ar additional imlormation
wa may have volunigerad (e, in-Ene relay?) pleass add to this mag,

Regards,

Charfie

Charlls Douglins
238-3857

(608) {®
(808) 208-1508 (F)
e-couginel Gtl.com

Sulivan,. Martha

Moncday, February D8, 1999 #:02 AM

MCGak, Ancly .
Dougiers, Cherles; Biwinghause, Stevary; Rowland, Thomas
Ford ISAC Meating

| am leaving for a Ford ISAC meeting omamow. Given reports of executive level exposurs on the Town Car
lssue, | sxpact some questions. Could you pleass consoldats the quettions weve Doen asked and pur
responees to dade.

i

Bogue, Bryom ~
From: Pougias, Charlas

Sent: Moncay, Felrucry 0B, 1999 1:60 PM

To: Cogue. Bryan

Subjeck: FW: Ford IBAC Meefing

Charlie

Page 2 TI-NHTSA 018626




Charis Douglas -

(508) 236-3867 {F)
{B08) 238-1508 {F)

c-doug a2 Gtl.com

From: Devkyics, Chorlns

Sant: Monday, February 08, 1999 1:41 PM
Tex: McSUirk, Andy; Sufilvan, Martha

Co. Berdnghcuse, Steven; Rowkand, Thomaos
Subject: RE: Ford ISAC Meeting

Martha,

Andly agked me to provide as much of the consokdated informetion ae | am aware of. Attached, pleass find wo
peces of direct correapondence from mywel 1o Fard dalinaeting epplication usags Information:

&

Lsoge MGl - Sowed Lirvolth doe
Conirl Dedciv_

In addition, we kave provided the foliowing in direct reaponsa to Ford nequests 7 questions:

Ovarview of wwitch design / funotion

Copy of 8D delinsuting mating connector issus on Econcling

Comporent level prints for T7PS

Ansambly procesy flow for 77PS

Mialt f Char temperaaurs Information ralated 13 Nord GTX matsdal and Kepton

Dasign ohanpe matrix / history (will be carmed out by Aziz tonight}

Heated Ford vigh on January 8 to parform jaint fadura analysis on ons switch captured from firs vehicla
Idans for tusing the ewitch In circult {Discussion betwesn Steve B, wxd Fred P.)

Information wa owe / queetions wa hava baen aaked:

Procesa change history ({llkely complets tomomow)

Fagh points for all componants / materials usad In swtich

Are materal apeoe submitted to Ford tha same as the matorial spacs used on the MYS2/8S applicatians

Dosd our DFMEA o PFMEA identtly any patential lire ocourranoss

How do we control terminal positicning in production, any chance of the tarminale to short?

Has our In-process testing showed any falres or concams

Ana thers material diffarengea between the ditferent colored bases (will be answsrad by Daalgn Changs Matrix)
VWhat teating / Investigating s T1 doing Intsmally

Do 'we wall The brake switch outalde of Ford applications (yes, Land Rover)

Provide color picturea of Econaline fallure analysia report

Stevs,

if thees are other questions which Frad may have put to you directhy that | am not sware of, of additions informedion
wa may have volunteared (.. In-ine ralay?) pleass add to this mag.

FRuegards,

Page 3
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Ter bdogue@tl.com; sberinghause@t.com
Subjact Marwfacturar Ust from Pedomonce Polymen

ATTIEEST . im. el

http: / Ffpearfpoly. ideninc. com/

Dague, Bryon

From: Hookirs, AL
Sank Thurscicry, Monch 04, 1999 10:39 AM
To: Barnghouse, Steven; Dague, Bryan

Subject: CONCENTRATIONS OF OXALIC ACID CLEANING SOLUTIONS -

I just spske to a tach reprassntative from Oakits shiich is & major supplier cof
industrial clsaning scluticns. Ha told ma that meat of chely products that they aall
for ramoving rust from atesal and which contain oxalic acid, do so in the 5-10§ rauge.
Furtharmora, the inatructions say to dilute thewse goluticne at the 4-§ cuncea par
gailon of water lavel., This worka out to about the 0.3% leval

I also 4.d some Intarnat ressarch and fpound that many peaopls recormand using Oxalle
acid ac the 5=10% level for usss arocund the home and in tha garsge; with much fewer
concerna about saftay.

P
g

Rahrman, Axz

Tuaagicy, March 02, 1990 5:11 P

McGuirk, Andy: Dogue, Bryan; Dougikis, Chorles; Sharpe, Robart: Baumarnn, Russ;
Bennghaum, tevean

PW: BAE papear discuss ot Ford meating

g § "

Saunds ke a good papar for e an brake fluid degracation. it may ba avallabla anline®??

Page s ‘ TI-NHTSA 018628




Frame Kitt, Michoe! (VB (ShATR: midt il ciow oam)
Sent. Trussciny, Fbucry 25, 1999 503 AM

T "GN 0"
Subjack SAE poper dlscus of Ford rmeeting
Aziz,

The SAR papar thet discuszes brake fluld corroalon is SAE paper #
971007, It from the Corromion Preventlon (EP-1165) sexrles of papera.
Bope thia helos.

Mike Eitk

Sopue, Boyan

From: Rehrnan, Axz

Senk Tuesday. March 02, 1909 4:24 PM

To: MeiGulik, Andy; Dague, Bryan; Dougias, Charcs; Sharpa, Robert; Baurmann, Rues;
Beringhouse, Sheven

Subjeck PW: Caniral Lab Analyses -

3y

Frome LoRouche, Sheva (8.)EMTPsarouchBford.com)

Bartt: Tueacky, March D2, 1999 11256 AM

Tex Pewter, Fred (F..) LaPainte, Nomnan (MR Reimers, Steve (8.1 'A. Rahnan’; McCarty, Shoun (S.LY LaRouche,

Steven (3.)

We have found three awitchas 20 far (including the one to ba moalyvzed by the
Bct Lab), that will not open alectrically when disc is heard to anap undex
applicaticn of ajir pregmure. I secticned one of thase switches and found
what appmsars to ba water (i1t evaporated rather guickly at rocm temp) and
corpodion product. I found thmt the trassfer pin has been atuek in plece by
the corromian products, What thie peana, i» that svan if the Alec spape,
the pin will not pull back, and tha contacts will tob opan. Nona of thess
swltches ghowed guidenca of diaphrage leakage on the teak atand,

Steva LaRouchs [ SLARGUCH]
Metallurgy Section, Csntral Laleratory, Roce N410
{313} B845-4876 {3131 323-1624 FAX

Dogue, Bryon

Froimy; Amora, Alan :

Sank: Tuasday. March 02, 1999 1201 PM
Te: Cougica. Chartes: Dogue. Bryan
Bubject: Info on plastic basa materiak

Poge & TI-NHTSA 0186828




Tha attaohad info was gna-amdﬂummmﬂnlpmpirﬂudlmmwfmmﬂm MSDS aywtem,
Not aH data s complets but probably could be completad If tha right plastics peaple ware danitifled,

| would say that tha Litemna and the Fortrons are prabably bagt from ignition stancooints while the Fortrons and
Sianyle 4re baat from & the standpoint of strangih and deflection temps.

If you need mova infe, st me know,
Do PRI

BEST REGARDS.
A2 dmage

Dogue Bryon

From: Watt, Am

Sant: Monday, March 01, 1999 4:54 PM
Baurnann, Russ: Baringhouee, Stevan; Dague, Bryary Fachnrh.JnhrL Rahron, Az
Rowiand, Thormee: Douglas, Chares: Powiowsd, Robin; Baker, Gary; O'Nalll, Ed: Mosked),
Bath; Shampa, Robert; MaGLIrk, Andy

Subject: RE: FORD P/3 TRANSITIONS OF CURRENT INTEREST

Ay,
Eahwmﬂwihuyuuw?mmm

1. Town Car Swinh Usage Sequenoe:

Trraimarde oot

2. 77PS Suppilers’ Request For Enginessing Analyala (SAEA) history:

TIPS REA-ALERT
LPOAE LS

Page 7 THNHTSA 013830




3. Part Number 48515 (77PS Moided Basa Material History):

r.,g: ———
E 1 I
1778 Moicadl B
F.N, 2A1E UPDATE x4

Jm Wott, QRA, maghd: w02 mall satfon 12-33: poga (SIEYP3A-1010, no. (CA6)

ph (508) 234-171G;
T (BOS)ZNG-3153
Fonc Mciulnic Andy
Sent: Monciay, Margh O, 1999 10:22 AM
T Baumann, Rusy; Beringhaves, Stever; Dagus, Bryoni Pechonit Johne Rohman, Azir; Rowland, Thomas;
T Deughas, Sharles: Watt Jim: Powlowsld, Rolsiy Balver, Gory; O'Nell, Ed: Haskah, Beth: Sharpe,
. Robadt
Subject: FORDP/3 TRANSITIONS OF CURRENT INTEREST

JIM WATT, PLS PULL. TOGETHER THE TEAM OF CHARLIE DOUGILAS AND ROBIN PAWLOWSK] AND
OTHERS TO RECONSTRUCT THE TME-LINE OF TI FRESSURE SWITCH 77P3 FAMILY.

SPECIFIC AREAS OF INTEREST ARE QUIET SWITCH AND NORMAL SWITCH AS WELL A% GE PLASTIC
AND CELENEX PLASTIC AS INSTALLED INTO THE FORD TROWN CAR PLATFORM IN MQDEL YEAR '82
AND'93. | UNDERSTAND WE ARE ABLE TO DEFINE THE TIER-ONE CUSTOMERS AND THERE WILL
BE A NEED TO CONNECT THEM TO THIS PLATRORM AND YOU SHOULD USE VARIOUS AVENUES TO
AGCOMPLISH SAME.

PLEASE PLAN A 'MINF TEAM MEETING WITH JOHN PECHONIB AND CHARLIE DOUGLAS AND
YOURBELF [AND OTHER IF YOU FEEL VALUE IS ADDED) {AT JOHN'S OFFICE ) TO REVIEW QUR
STATUS LATER TODAY...8AY 44SH. 1T IS IMPORTANT THIS INFO BE ACCURATE AS WELL AS PROMPT.
THE RESULTING PRODUGCT WOLULD BE REVIEWED WITH RUSS TOMORROW MORNING BY ME.

ACTCMITTVE TEGEORE KD TOMTRODE OER NANEER
3 FORRST T N/ 1N-05

AMTEENRO, B DATEI

T {308} 330-3EE4

FAX : [S06} d2E-2M4F

FAOE: [HOO0} 467-1704 FIN OO4-30d8

Page 8 TI-NHTSA 018831



Feam: Wikt Arm ottt ga il me, bi.com]
Sent; Mdndity, Februady 08, 1999 332 PM
Ta: . MeGuirk, Andy; Douging, Chariss
Subjest: RE: TT p/n "dursbiily’ baceline information
importance: H
Aensitivity: cg‘ﬂhﬂll
¥

ol M

Andy,

the bealaw $-D file refarsnces the only laidkez foi tha data base that I
forwarded to you sarliar today., The leaXar was Ioucd and returned from
Tokico U8R, Bacwa, XY, and caussd By & misplaced gaskat on & ssnsor
assambly1

e£oab95_20.dead>

Jﬁ:g:uh ORA, oEgidy Jwld) mall scacion 12-33; page (3001238-1010, na.

{ |

pb {308} 2IE-171%;

fax (304)234-31513 -

Fromi Mouivk, Andy

santi Saturday, Yabruary 08, 1999 1054 AM

Tac Baupann, Rusa; Rasa, Elaine; Make, Jim

Cer Maringheuss, JEdweda; Dagua, Eryunr Tachekid, Jobhn: Rowland,
Thomas; Julllvan, Mactha) Baker, Gary; Pahman, Amix) Jhacpa,; Raobact

Subjmat T pfs 'dugability' basaline infsrsation

Attocoay ~ <lisnt privilsged cosmmication

Jim and Elninm, s I mantioned in =y Celacons, I would Like us to
oave forwasd l.l‘M* sammbling date that wve can was to help Fazd
unducatand sug ‘smusar' sasambly durability basaline in the brake switch
package. Thia, as T see it, would ba cvewpowed of 1 major awctions pus
belav {please fsel fres to insert your ideas alse) and for tha most part
' e delivarsd sscly w/o ek 3thi

-

Al I want to demoostrate that masufagtuping asomsliss did net
myogpas th the field in the fugm of a projectlon of hydrasulic fluid leskerzs
through the supply chain.... and we can balp achisve this ohjsceive by
sviawbling dats that demoneceatss our hiataxy of bydraulic leak cates in tha
suhject vime=frame of NYS2 sod WY 53 ax ssan in our factory floor and/ox
customar fesdbach, Jim, plasss take the Lead o0 guttisg this dona ALAF.
v should consider custommc AIJ sprebdshawcs and PR daka couplsd with 8D's
of cha Elwe to bulld a cass fer tha low PP lLeak cates of the sansor
asgaahly furcthar protectad by dowmstraanm supply chalp tastlng at tha
TICA-cne and OEM. Alsc, thara oay be ap appertunity to Lntagxate
panufaceuring tSadt data as 4 validacor af that lsak rZata nuslwe a8 wall am
wiing tha Lank tasp depta fram impulis ':nt!.ngl Al an altarpats EOUESE.

TI-NHTSA 0123632




Thetd wiil B & buildipg ned ta daliver data and avidence by Tumsday via
Aziz and We ahould consider an alberndTe pach of anecdotal assimate gNguld
the secerdd ROT be fwadily available. I «now wa Wi.. nesd te idesz:idy ass
racall recDfdS and thar will take Zims!

Bl I want 5o damonatrate that Che denser aszssably 15 Mechanilcally
durakle amd surpassaes tha 'expactad' lLife cysles am axpeasaed on che Tord
apaca....4nd we can schisva chis chjsctive by apasabling Z3 'imgulss’
tagting cdats from ehe ctimafrare of Lntecsat. Ta An idesal situstian wa
would taks this raw date and project lnto WEIRULL succwdd-tmating sdtizate
of cycla Chpahility in tha 'accelsrsted sipulated' cyclacs usad in aur
procasl contesly. Llaine plesss coofdinate tha deta colleccion hers. L)
will likaly turn €0 reliability axpecienced quality engiowecs Faul spacamac
apd Tushar Parikh t& convert cha data te informgtion). Again, should wa
fun out of tims, we will nesd to turn So whatswaer Zelevant ‘Iecent' data we
havs ta propass our paxition and wupport with historiczal hased data onca wa
aogt theough the files and cecord cfecall procein. Hcyan, plesas LRjsct any
1ifa .taxt data froam other qualificacion platforma bars s5 we have
"cust-to=failuze' data if available.

Alss, wa should maks a dide nota af the piessures prafile used in the
::l:h: process for CUtupPe ugs With AXiT during his upotming dialogues witch

C} I want to dasopstrpcs chat the senea: is chesdcally caslstaot par
Eha IF and PRAR tasclng and surpaséss ‘supscted’ smposures par the Ford
Spugs... dnd wa can Aachieve Ehis by Assssbling bhoth z4lewvent IF GCesting and
FFAF Eamulbe Eo demonAtrates corpliunas. There may alsc be cther tmeting -
histery of tha parigd that would conwey that durabllity of cha switch
asnsobly in the typical automotive fluld snviconment of
gar~oil-osslant-£flulds ln Ehe proper orimntation an comnsatax pretsction,
Elaips, plages sysamble thiy date and we will provids to Aziz to deliver te
Ford. Again, shouls we rup ocut of clme, dalivery of tha readiiy availabla
:-f:rdl from *'35="04~"37 par your Friday wark would suffice as & etazting
palae.

To provide some furthar olarity, I hawe included the focal pazt
numbers from charlia Douglas balow. As wa assembls data and teaoslate loto
inforsation plaase traock tha diffscsnces batwesa 57 and 77 and 07 atylas but
alse ilntagrace the brake sesscr assambly data and creat it as & family. As
yoll digcmvar the level of effort and ragsuses Bawdd, plas sws John or om for
halp in getting pecple assigoad or pelority piovided.

thank you far your aontifued SupDaTt Reew,

[ ]

AUTOMOTIVE JEMSORS NAD CONTROLS QRA MANGER
34 TOREST R N/8 23-0%

ASTLEDOAS, M, 02T0)

THR « (308 134-3000

B : {300) 234-31T74%

FASE: (30Q) A4T-=XTO0 PIN SO4-2044

From: Denigrlas, Charlen

Sant: Triday, Tabruary 453, 1999 Ardid AM
Tor wolulrk, Andy; Rosn; Elainwe
Aubjiact: TTRE Matrix

Andy / Elaina,

Mar cur discussian:

z TI-NHTSA 018833




ceFiLa: Lancaln, dog=>
Aaga _L:_-_".‘I .

Charlism

Charils Douglas

(508) 236-38%7 M
(5001 235=-1%98 M)
g~douglasifti, com

TI-NHTSA 018834



n, Sa -
From: MeGuirk, Andy [e-moguirkgbemad me.tl.com]
Sant: Tuasday, Fabruary 09, 1990 10:35 AM
Ta: Rahmmn, Azlz; Beringhaises, Stavern
Bubject: FW: 77 pia ‘dursbiiity’ baseine information
imporiance: Hign
Sapaitivity: Confidentinl
LA
LK T ]

AUTOMCTIVE HEMSORS AND CONTROLA (QRA MANCER
34 FOREST ST M/8 23-0%

ATTLEBORD, MA 02703

TEL 1 (5Q8] 236-3080

FAE : (50d| 23&8-3T745

PAGE: (2007 487-37H0 PIN 604-2044

From: Wart, Jim

Sent: Handay, February 08, 1999 4:31 PM

Te1l Modulrk, Andys Douglas, Charlea

Jubjent: REt 7T p/u "durabllicy’ bapellins inforsation
Inportancal High

Benaitivity) Confidantial

Andy,

“the balow §-D #ils refarsnces tha only leaker for the data base that I forwarded te you
sarliar today. Tha lsaker was found and raturnsd from Tokico USA, Barea, EY, and cauasad
by & oioplaced gasket on & senaor assecably:

<<carsh_30.doa>»

Jim Watt, QRA, magid: Jw02; pall station 12-33) pages (508) 236-1010, no. |{DG9E]
ph (308} 236-1719;
fax (5048)23&6-3153

Tromi Mooulrk, Andy

Sant: Saturday, Pebrunry 086, 1953 103154 AM

To1 Baumann, Buss) Rose, Elaios; watt, Jim

Cmi Buzinghause, 3teven) Dagus, BArvan, Pechonla, Jdohny Rowland, Thomas; Sulllvan,
.H.lruhnl Baker, Gury) RAmbman, Axis) Sharps, Rohert

Subjeott 71 pfn 'durahility' baselins informatinon

attorney — clisnt privilaged ocommunication

Jim and Elaine, as I mentloned in my teleoona, I would like ua to mova forward in
uickly mszeshling data that we can use to help Ford underabtand cur "danmar'! assambly
durabllity basaslins in tha braks awlcch packags. This, as I see it, would be composed
of 3 mator sections pur bwlaow [please fwal Ires to ipasrt your icems mnlsc) arel for the
magt part nasda o be dalivearsd aarly w/o rehl Bth:

TI-NHTSA 018835




A} 1 want to demonmtrate Chat manufscturing apowaliss did oot sacape ta the Eiald
in the form of o prejection of hydravlic fluld leakers through the fupply chain.... and we
can holp achieve this objective by assembling data that demonstratss qur himtary of
hydraulic leak ratss io the subject time-frame of MYSZ and MY 53 as zeen in ocur factary
floor andfor customar feadback. Jipy, plesss tike the lead on gattiog thia daona A3AP.
we ahould gonaldar custcmar AIQ apreadsbasts and RMR date coupled with BD's of the tims to
build a cass for tha low PPM leaak ratas of the sebhfor assetpbly further protected by
dowtsbrcean aupply chain teating at tha TIER-one and OFM. Also, thers may be an
eppartunity to integrate maocufascturing test data az a wmlidator of that leak cate numbar
as well ax vsing the leak teat data from impulas testing as an alternate socurce. thars
will bs a building need to dealiver deta and evidence by Tussday via Azla and we should
conslder an altaroate path of anecdotal sstimmis should the records not ba rsadily
avallaplie. (I know we will need ta idantify sand cecall records and that will take tima)

B! I want to demonmtrate that the sensox asseshly 18 meachaolonlly durable and
surpasges the "sxpected' lifs cycles nz exprasssd on the ford specs....and wa can achisavas
this objective by naacobling 23 'impulse’ testing data from the timeframe of intarest.

In an idsal situstion we woild take this raw data and project into WEIBULL aucoasa-tenting
estivata of cycle capabllity in the "acowlarated wisulated' cyclers used in our process
contrals. Hlaine pleass covkdinate the datsa cellection hera. (We will likely turn ro
kalinbility axparienced quality snginesrs Baul spacessn and Tusher Parikh to convart the
data to information). Again, should we rup cut of tims, we wilkl aesd to turn to whatever
ralaimat 'eacent' data wm have to proposa our pomition mnd support with historical based
data opnce we sort through the #iles and record recall procass. Aryan, piwass indsct eoy
1ife teat data from cther qualification platforwms bece so we have "tast-to-failure' data
if availahlas.

Also, wa should make a sidas note of tha pressura profils ussed 1o tha oyoler procmss
for future use with Aziz during his upcoming dialogues with Fordl.

€) [ want to demcnatzata that ths sensor ia chamically razistznt par the IF and PPAP
testing and surpassas 'afpacted’ sxpoturas par the Forod Spacs... and we can achieve thia
by mesembling both relevant IF teating amd PEAF results to desonatrate compliance. Thazre
may also he other testing history of the pexlod that would cenvey that durability of tha
pwitch asaembly in the typleal autometive fluld savircnment af gas-oll-coslant-flulds in
the propsr corientation and coennector protection: Elaine, pleass assemble this date and we
will provide to Aziz te deliver to Foxd. Agaio, sbould wWe run cut of time, delivery of
ths readily avallable racords from "95-'956-'97 par your Friday werk would soffice a=z a
starting point.

To provide acma further clarity, I have lLnoluded the fooal part numbercs from Charlie
Douglaw balew. Az we antimble detsa snd trebalate into isaformation plemse track the
© Aifferences betwesn 57 and T7 and 87 atyles butc alsn lntsgrata the brake sensor assembly
dats and treat it ao a family. Ap you discover the level of effort and teacurce needa, pls
ssE John or ma for halp in getting people asalgned o priacity pyovided.

thaok you for youc continued suppert hera,

AUTOMOTIVE SENSORS AND COMTRCLS QRA HANGER
34 FOREST 5T W/8 23-43

ATTLEBOFD, MA (2703 .
TEL : [(508) 236-3D80

TAX 1 [508) 236-3748 :

PAGE: (800 447-3700 PIN &S04-2044

ol g By i .

Fromi Douglas, Charles

Aane: Friday, February 05, 1899 B:43 AM
o MoGulrk, Andy) Rose, Elains

Aubjagki FIPH Matrix

TI-NHTSA 013838




e e ————————

Andy / Elalns,
Par nur diacoasiop:

<<Fila: Lincola.doc»>
Peguredn,

Charlia

Charlis Douglas

(508) Z3I6-3657 {B}
(508) 236-15%8 {F}
c-douglagddtl. oocn

TI-NHTSA 01852y



TEXAS INSTRUMENTE INCORPORATED

CORRECTIVE ACTION REPORT

Sixtus: Clowad
Raport Nossber: car®8_30.dec
Date Opened: June 26, 1995 (origmal}
Updaie: October 13, 1995
Cuglomer: Tekico USA
TI pin (x): TPSL3-3
Customtar p/u (s): FATA-9H9L4-CA
CAR descriptian: Device lonk
(Step 1) Champics aod Toxm Mombers

Matt Scllers Mumfachring Enginserg {Chaampion)

Tien Wkt Engiazoring
Claire Balthazar Losming Analysia Lab (LAL) Cocdinator

Peggy Allen Mamxfucturing Sapervisar
Chrin Wagmer Deuign Pogineoring
Lou Rocha REM

(Step 2) Problew Degeriptios

Barry Stewart, Tokico quality, repareed ane 7TPSLI-1 pressure awitch fhiling ond of line presnse
docay tewting 2t Tokico fecilitied in Berea, KT, (Cuastoney rgjoction # 448. TI CARE # 1408366.),
Specific Toidso test parwmetery wo meknow st thin poing - Tisy Wt Bullow-up.

There is no kitory of sy past lesk fhikires st Taidco USA, mod oy additional fhilnrey have booa
reported bry Tokico ty date.

Date code of tha retomad wwiich is 5124. May 4, 1993,

Failore anatysis 2t T1 Atfioboro damonstrated & prossyrs decsry cute and ealibeation within fing] trat
Henite, however, further lub fime leak testing confirmed leak raten highwr thee norsl. Disassembly
inspoction wan porfoomed and the internal gaskot was foond outzide of G hexpart gasio gised.

Fmﬂ'ﬂﬂ—uilnﬂmuﬂmm-uwmﬂnmdm
assembly waching s evidenced try the presans of pro-oriep marks aramd fhe cop periphery. All
other dovios characteristics sppear normal snd acconding (o standard. prodoetion.

T"'"HTBA u-lma




Tuly 14, 1995 npduk

* No additiom] failurts hyve been reported by Toldeo to date.

Angust 25, 1993 update:
Takico tost parameton wans received.

Tokion reported ong additional 77PS1.3-3 praayum switch fuiling sad of tne preszome decay teating.
(Cowtomer rejection # 565, TI CARE # 1461501}

Date oodo of switch is 5201, which corresponds to Tuly 20, 1995,

Agnin, fdure amalysis at T1 Attdebory dewicwsicaied preesure decay rats wd enlibeation within
disassernbiod wad the inteenal gasket was found outside of the hexport paslont gland. Al ather
m'mﬂmmwmmmmm
September 1, 1995 opdate;

Ragnoding Tokioo Costomer rogection § 566, TI CARE # 1461501, Upon farther srmdysis it has
been dotermimed Gt the oot of place gaalet was due to & pilot handling procedem] emor - nog
rolmind to the pro-crimp station looated on the yentor kasambly mackine &8 was the previous switch
related to Toldoo Customer rejoction # 448, TI CARE # 1408266

This proceduml error is wader roview by Pepgy Allen (Manafactoring Suparvisor). founediate
actions were taken to highlight the error to all ssociated pilot malkers,

Scptambe 8, 1995 updats:
Na widiticesl fhilgres hevo boan roported by Toldoo io dee.

October 13, 1993 opdes:

No additional fxilneres have boon reported by Toldco to dain.
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el

{Stop 3)Contaig

¥ Reviow LAL team post-mortem soalveis reports off confioned

* Nent 8D update to Tokico is L0/12/95,

i

{Stop 4)Deinitie
Fuly 14, 1995 update:
Custoner rejection # 448, TI CARE # 1408266, Limly cnwa it inadegoabe pre-crimp prior ta

puck tranafar. Ssa C/A" for nctions to prevend
Te-ODCAI TEN0E.

August 25, 1995 upcdate: -
Cussorer rejection # 449, TI CARE # 1409266, Likly cmyse in insdequute pre~crimp prior to

puck traoafer. S C/A" for actions to prevend
IO OCSUTTENGE.

Sopeember 1, 1993 update:

Tokioo Customer rejection # 366, TT CARE # 1461501, Pilot handling procodural cror is the
dasermined cause,

(3t 5)Permansat Coreeetive Actiomy

Fuly 14, 1995 wpdate:

* Aogiment sensor assembly process specification sst-op peocadnes

with i " — L . Sall

° . I

* Dclormine foasibility of go no-go pro-crinp meater. Sellers
Complain

Soptember 1, 1995 opdas:

¥ Complete taxild aed qualification of pro-critsp go/no-go master, Rea

P. Spac pet-up instructions updaied. Complete
TENHTSA 018640




Septeesber 8, 1995 pdis;

* Evahesto porm. devign-solotion. (Gasket/ ekt gland anbancoments)
{Na ressonsbly valid pressure soikch design sclations hayve hean
highlighied as warranting forther action].

(Step 6) Verification of Pacwaneet Cyrvactive Actians
* Orv-ging LAL post-morien reviewr of all ioak flloat ot final fuaction fest

* Jim Wit will contirs to clase with Tokioo TISA on lestallstion
and final beak fogt Sallont.,

{Stop 7) Exevent Racarrancs _

-Mimmmmmm
mnd pilot proeechral handling training with o sssocisted pilsl nmkers
provides good confidence in the prevention of wis-plased gaslves.

* Enhoncementy to TI's detoction cepebility to match the sensitivity lovel

apecified by Tokioo kol engineering sareiards would require significan:
modifications to TT's assexblyfiest processes. Prevention of the saommly will

contiang o be the primery Sxcus of e TI GOS oparxtions teem. Wo place igh

priovity in contimnoushy impecoving cur prooezse.

* Forther cagineeriey dimcuasions any seccssy a8 more rafined loak doloction

R

cnpabiifity in roguined. T1 conbecty xwo Jim Wi, Matt Sellers, ol Kaith Rowlelio.

~ et et -
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From: WNﬂmﬁml
Sant m 10, 1909 2:08 P

To: . Baurann, thl!“&!la Dague, Bryan

L+ Buringhause, Strven; Hltmn Azlz 21T Wait Jim
Subject RE: T7F8 Dasign sxplanal

ACtorhwy Client Pilviluged Information

ovarall, an outktanding decument draft. i made a mumbar of changes and am
on callback to disguss my thoughts.

1 think it might be of valuw ba diycuss welbull sucoans Ffactor proisctione
from the 'zilliona' of *wa' test rasults we pust bave? we should nlszg
spaak tmn the thundevbizd applicationn % mayhs refar to ths w=onaline
lasus of '93 with connector issuss 7

wa nead Aofe aUNAFY dtatesant ad o che anding af thia dooupmnt......

R

AUTCMOTIVE SENSORY AND CONTROLS ORA MANGER

34 FOREAT 3T M/% 23-05 .
ATTLERORO, MA 02703

TEL ¢ (508) 236-3040

FAX | (508) Z18-3T4%

EAGE: (400) 487=3700 RIN 604-2044

Fromi Dagus, BEyan

Janti Wacdnasday, February 10, 1995 ledi M

Tal Baupawn, Rusa RUSE _

ce: Baringhausa, %teven) Rahman, Axiz EIZ) MoGuirck, Andy
Subjecti TIr8 Dealgm axplanation

rolka,

Kera in & sumpary of how and why the T7M is designed as Lt Lix.
Pluags give ma any cosmmnts pou adght havae.

Azix
Ilild'l.'.h.i.l and uss tha informaticon a=x you sea fif, bat do nok

distributa it until we all agres on the wording.

Asgards,
Aryan

titiiiiiiifi.‘iiii'ili.iil'i'iiiiii'-t*i'i*iiilfi'iii'ii'i""‘*""‘**'*'

Attorney Cliant Privileged Information

Brake Fluid Intrusion

£/14/75%

TI's TI72 awitch family has besn spacifically deaignowd to cparata LB
an sutomotive bra system. The poessuras cavicy of the switoh has heen
designed to ssal brake fluid and tranmit foros and mdvemsnt to the ssneing
porcion of tha switch over ctha life of the 500,000 cyols specificatioa shich
in turn trasistes into an slctrical switching reaction used iln tha
autamcbile system as a redundant safety relsted crxuise control sbutoff
switeh. .

Background}
The pressurs cavity is cooposed of the haxport, gaskak, ard Kaptan

THNHTSA 018842




diaphragms [(Callag o4t ma "seal” on attachment 1.). The purpose of the
gaskat i3 ta provide a fluid tight seal batwman the hexport and diaphragma.
Tha purpcam of the Kapron diaphoequa in te peovide a flaxikle fluid might
seal Detwwan the prassuce zavity and the interznal componants of the switgh.
Furthermora, tNE diaphragms ace intended to transfar pesssurs to the
convartar, 4nd follow the movesmnt of the convertar as prassurs in tha
PINEEGEE cavily iz varied.

Thera are twe differant ways that brake fluid may antez the caontact
cavity of TI's breke awitches from the pressurs cavity. Braks fluid could
potentially lesk past an lopaired gaaket saal, or lsak through a damagad or
'watn our' Kaptan diaphragm.

The Gasket:

In arder ta crsmata a fluid tight slastomeric seal, thace must be
proper comprasaion of the slastomar, sufficient backing of che saal Datarial
ta pravent movemant when presaura la applied, apd Ffinally the elastomer ount
ba compablible with the working fluld and expactwd thursal ranges of the
soviconment and application.

Fluld compatibllicy ia typlcally established by thw uss of published
tables: Thass tables liat fluid groups and genarsl macarial typws. Lab
teating is dooe with the apecific fluld that the custamsc haw specifiesd for
tha application along with tha spacific vompound formulared by the sslacitsd
gasket suppliarc. Etylana fropylens for brake applicaciona id oorxonon
practice throughout tha isdustry For ssal gasket satarials , and TI has bwen
using this matarisal in bhrake applicaticns sinos 1584.

The gasket copprasaion target was obtalned from publish induwtzy
atandards (sea Parker O-zing Handhook). In this particular design & nominal
gasket compresaion of Zd%war seleactsd., Tha depth of the hmgport glapd shown
cn attachment #2 contzols this attributa. Thiy gland dimssnsion is cut inco
tha haxport at the tlioe of manufactucing. As a rasule, thiy dimgapion in -
cenpination with the gadie: disensions detarmines the final gasket
comprassion when the assesbly is crimp togethec.

lLastly, tha movemsant/positicn of the gasket when preasurs is appliad
uat Ba contralled and restpalosd. This dasign sccomplishea this by
salacting the guter disetar of the gasket to be slightly smallaz than thae
Lnnar dispeter of Ehe gasket gland of the itedl plated hewport. Thacstfors,
tha hexport gland prevants tha gaskst from movimg outwmrds whan high
pPCadsure i3 appllied to ths match.

The D¥MEA outlines the typas of tasts that ward sslected and rum to
confimm that all af thass parumewters ure salected corractly. The rcesulting
dasign wad aspodsd to test oonditions that wera intended to duplicats actual
application conditions, and in soam cades g0 beyond the intanded limits to
Salluge. See tha DIPMEA Document oumbwer 303734 and customar specification
ES-FIVvC-9r924~-AA .  Spewificslly, burst csacing, impulss tssting, and
charmal cycls tasts werwm parfermed to confirm that the gasket periocmed ms

intanded. Tha Pios details of thess Sests and Eha cesults can be seen
in 3 nuobar Shs owing PV tast rapartn:

Taak Raport N TI hdtch Part nunbe: Year Teastad

L. /31748 TTriL3-3 1581 '

2. ¥A/91749 TTPLd~-1 19581

1. RS9 TTesL3-1 1952

i, pa/92/80 TTraLS-2 1542

5., MA/92/02 7TrAL3=1 1853

E. PE/93/11 TTesLE-1 1593

T. FA/93/14 TTIALA-1 1993

also, thers sre IF-2 tests of 6/95, 10795, 1/96 and 8 /96 that are
reaadily at Rand and show fluld sapahility resistancaa

1 TI-NHTSA 018643




In srder %o procest TI's customar supply chain from
gaakat-manufacturing issges thecs are saveral prevencablve aetiona in plaze.
These Actions inglude: hailr neta, proteactive smocks, and cleaning procedures
for the aquipment

As & result of che process and peoduct contzsls, TI's customar
enturn cates including line fallout ratés and wad of line acceptance tasts
indicats gaskat-manufactuoring anomalies are below massurable limics {one
leak return in % yeaars from madtar cylindsr leak tasting or leas than 1
PpmM) . Gacket-manufacturing ancmalims can be produced from cut of spac
gankets, contmmination of the geakst, or ssaling surfmces, and as & Cmaule,
may Cciume loaks sarly in life but in our sxpart opinion not ia lLace lifa
without sarly lewak signa.

Kapton Diaphragme:

A pressure switch diaphragm must ssal bhy pressiace cavity, transmir
prassures forces to tha convartar, and follow the convartar motclion without
mignificantly affacting tha awitch zalibration points. In addition, tha
diaphragm matarcial must ba raaiatant ta chamiasl sttack of tha Brake fluid.

Basically, m 1ingle piace of Kaptonh io thiz dasign consistse of a '
0.003-inch thick polyimide film lsminated on both sides with s 8.001-inch
thick FEF Taflon film. The polywids film bas the ablility € stratch without
breaking (strains on tha ordsr of T0% BA¥ors Iupturs), and tha Taflon flilm
is compatible with & wids cange of chemicals. As & rasult of thia layeced
captcuction, Kapton was salesctad for Ltes machanical wnd ahemical
propartisa. Morsover, TI haa bean using this material in & wids wmristy of
preasury awitch applicatiems since 1941.

To confirm the corcect paterial was welesctesd for this application wa
cefay to tha DIMEA. Apacifically, thia documsnt idenclfisas hurse tasting,
impulan testing, and theaomal oycle tasting.: Thesa teasts conficmad the
Kapton's capabllitcy o maec the spscifisd cequirements (sas IV Eaporta
listed above). 3Since tsopacaturs, chemical sxposuzs, and stcess lavals all
affnet the life sxpestancy 9f the Kepten diaphzeims, sdditional testing is
commonly dene. A typlzal impulss tast would includs pressurs cyclas to 1430
psl, conacant tamparacura of 135 €, and » cycla rate of 120 cycles/minuce.
Dapapding on the faators listed sbove, the Lifa sxpectancy of a TI brake
pressurs switeh is ayxeund 1 million eyales which is well above the 500,000
eycles apecified in the Ford (ES-YIVC-9F924-AA) 34 Lifa Testing te
Failure {B3/798/14}.,

In addition, continued conformancs testing has Bean ongolng for
many years at TI. The purposa of thiz Csating is to confips that the
copponents, materiala, and procssassd have remained stnbla over tims apd that
tha dasign intant is conslatently baing lr.'hi.n_lld. a8 actachad IF ceporta.

While tha similar senufactucing atomalise listed above can affsct
tha Napton diapheages (ass FYMEA Docusant B 502R31), additional factors can
cause lsakmge via tha Eaptonm diaphragm. Wategial/chesicael cocopatibllity and
attess/strain qoagunirations can alse csuss the Kepton dlaphesgms t5 leak.
Sea DTHEA Dooumsnt nymbar 503795. In opder Lo werlfy Ehe corract dadigs
pAZLDSCArS WaIw selwcted, the switgh waa subjected to = number of Casty
designed te simulate accslarated lifs twsting of tha application. Sew PA
vaportd callad cut abova. Lifs testing pec the customsr spacliticaticn
(E4-FIVC-0F924-AAl has shown acceptable pazfocsancs.

Typically, Kapton fatigum pccurs wall aver 0.5 milliom full-scals
preagauze cycles in our histocy of siomlated and accalardted lifs Easting.
Whap Kaptor rupture dows gccur, thare are visual signe of de-lamination,
cracking, and embritlsment. The Kapton disphcagms brsak dewm figst ian the
agend of highest stress and or stkaln. In OUY axpart opinmion, the ficat
ewglon to show braak down is the clircunfwrential apea surrounding the
converter button. Jeae Endurance Test |(cepackt # P5/§0/53). Again, diaphragm
lifs depands on atceass lavala (prassurs magnituds applisdl, temparaturs, and
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chemical axposure.

Tha abeve _mentionsd tadts wara conducted im TL's Life Teit lab with
ralativaly controlled conditlons. Water will accalerata the aging of chae
base palymide. Chemical atkach can coms {Iom two dicesctions:

1! By entaring cthe contast cavity via the alectrical conoectar,

2) By being in moluticn in the Brake fluid and antering the
switch via the pramaura pack.

Whan water snters the connactor it will "age™ tha Kapton diaphragms
and make them appear as though they have csached the sand of Lifa. Thia
condition laavas visual cluas. <lassis signs of chemlcal atcack of tha
Kapton includs de-lamination af the Tafloa from the base polymide bage,
ambrictleament, and cracking of the base polymsr. 3Jas Enducsnce Test |(rmport
PE/OR/E3).

End  af Dacumant.
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-GG M= 2473190 FR=DAGU TO=AUSB HENT=02/10/39 12:24 M
: FR¥m(59 STaC DIVeGU50 CC=00357 BY=DRACU AT=02/10/9% 12:24 FM

To: Esaumann <Haumann»
Ruxas RUSE RUSE
@y Baringhause <Baringhause>
Staven <sparinghnausedesmail .me.ti.com>
Rahman <Rahman:
Aziz ZIZ Z2Iz
McGuirk sMeGulrks>
Andy da-moguirkfeamail . mo. i, com>»
From: "Dague, Bryan" shdaguedsmall .me.tli.com>

Subj;:; 77P5 Casilgn axplanacion

Folka,

Hara iz & summary of how angd why the 77PE is designed as it ia, FPlaase give
ma any comrents you might have.

Aziz, .
faad thizs and use the information as you se& flt, but do not distribuce it

until we all agres on she warding.

Regarcs,
Bzyan
LA L N A R 2 R AR XY LR REER L LR EE X EREREEAELESLRR R L LARELLLLELESRLARERLSSSLELLS Y]

Attornay Cliant Frivilegad Informacion

HBeaka Fluid Intrusign,
41079 '

*s 77PE swifch family has baen spac:fizally deaigned to aparats in an
automotlive braking ayatem. The presaure cavity of the awitch haa baen
dagignad tc smal bErake fluild and tranamit force and moveament to the senaing
portion of the switch over the LLEfs of the application.

Background:

The preassurcs cavity is composaad of thw hexpoert, gasket, and Kapton
diaphragma (Called cut as "seal™ on attashment l.]). The purpoas of tha
gqaskat ix Co pravide a fluld tight asal betwean the hexport and diaphragma.
The purposa of che Fapcan diaphragms iz to provide a flexible fluild tight
agal betwasn the pressure cavicy and the interfhal componsnts of tha awitch.
Furthermora, tche diaphragma ars intendasd tc cranafay presaurs te the
convercer, and follow the moveament of the converter as presaur#s in the
proasure cavity is varlad.

Thare arm two diffsarant ways that brake fiuid may sntezr the cantdct cavity
of TI's crake awltchas from the preasure cavity. Brake fluld could
potantially lesak past an impairad gasket saal, or lwak through a damagad

Kapton diaphragm.

The Gaskat:
In ccder to create a Fluid ecight slastomeric ssal, thers muit be proper

compr#saion of the alastomer, sufficient backing of the seal material to
pravant movemsnt whan pressure is applisd, and finally the slastomar must ba
compatcible with the working fluid.

Fluid compatibility is typically established by the usa af publiashed tablea.
ass tablea liat fluid groupa and genaral materisl typas. Lab cesting is
always done with the specific fluid that the customer hay spscified for the
application along with tha specific compound formulated by the selected

gasksat zupplisr. Etylsna Prepylens for brake applicatiens ls comman
practice throughout the industry, and TI has basn using this materisl in
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brakr applicaticons fince 1%08.

The gasket compreassior target was cbbeined from publish industry standards
{gea Parkery O-ring Handback]!. In this particular dasign a ncminal gaskart
vomprassion of Z4%waa selectad. The depth of the hexport gland shown on
FfTtachment #2 controla this attribute. Thia gland dimensicon isa cut inec the

kport at the cime of manufacturing. Aa a result, this dimension in
comilration with the gasket dimensiona deatearmines the final gasket
comprasajion whean the asssmbly is crimp together.

Lastly, the movement/position of the gamket whan prassurs is applisd mudsb ba
controlled. This design accomplishes this by =slacting the cuter diametar
of the gasket to ba slightly smaller than the ilnner diameter cf the Jgasket
gland ¢f tha ataal plated hexport. Tharefore, the heaxport gland pravents
the gaskst from moving cutwards whan high prassure im applied te ths switch.

The DFMEA cuotlines the types of tests that ware salecced and run to confirm
that all of thass paramestars sora salacted corractly. The resulting design
was 2xposed to teast conditiona that were intended to duplicate actual
applicasion penditiogna, and in scme caaea go beyond the intendasd limits tco
fajilure. Ses the DFMEA Document numbsr 503794 and custemar spaclflcatisn
ES-F2VC-9F924-AA . HSpecifically, burst testing, impulsw testing, and
tharmal cycla tests ware perfeormed teo conflrim that the gasket performmd as
intandad. The apacifics detaila of thase tayts and tha rssulta can ba ssan
irn a number the following PV teast reaporca:

Tast Rmpgrt & T Switch Part numbat Yaar Tested
1. BES/91/48 T7PEL2-3 1551
2. FE2/91/45 TT1PEBLZ=1 1891
3. PS/92/74%9 TIPEL3-1 1582
4. BES/92780 77PLE-2 1952
5. Fa/92/42 TTEEL3-1 1392
s BE5/931/11 T7P5L6-1 1583

FS/93/44 T1PSL4-1 1983

In order to protect TI'a cuatomers Czom gasket-manufacturing lasuws there
are ssvearal praventaklive acticna in place. Thease actiona include: hair
nats, pratective smocks, and cleaning procedurses for the sgqulipmant

A8 & cesult, TI'y cusCoamer rFatukn races, line fallout rates, and end of line
acceptanse testa lndicate gsaket-nanufacturing anocnalias are helow
maasurabla limits (lawa than 1 ppm!. Gaskst-manufacturing anomalies can be
produced from cut <f spec gAsKkets, contamination of the gasket, or sealing
surfaces, and a8 & fesult, may cause leaky sarly in life.

¥aptan Diaphragms)

A praasurs awitch diaphragn must seal the presaucs cavity, transmit
pressuras farceas to the convaerterz, and follow the ocanvartsr motion withoug
signlficancly affecting the switceh calibration painte. In additicn, the
diaphragm material must realstant chemical acttack of tha brake fluid.

Basically, a single pimce &f Kapton consists of a 0.083~-ineh thick pelyimids
Film laminated on hoth sides with a D.001=inch thick FEP Teflon film. The
palymica film has the aniiity te stretch withour breaking |strains on the
order of 70% befors puptura), and the Teflen film ia compatible witch a wide
range of chamicals. As s rasult of this layersd conscruction, Kapton was
sulected for its machanical and chemical properties. Moreower, TI haa been
uxing this material in pressure awltch applications aince 1581.

Ta cenflem the correct material wvas aelected for thia applicaticn we cafer
to thae DFMEA. Specifically, thia decumant identifies burst testing, impulas
twsting, and thermal cycle teating. Thasas tasts confirmed tha Kapton's
ility to meat the apecified requirsmancs i(sme PV reporta listed aboval.
Since tamparatur#, chemical exposurs, and stress levels all affact the life
sxpasctansy of the Kapron diaphragms, additional testing is commonly done. A
typical impulse teat would include pressurse cycles to 1450 pal, Senatant
tamparature of 135 C, and a cycla rate of 120 cyclas/minuta. Dapanding on
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the iJACtors listed above, the lifs expactancy cof 2 TI brake pressure awltch
iz around 1 million cyelas, Saa Lifs Testing to Fallura (P2/9B/147.

In addition, cantinuaed conformanca twatling has beean ongaing for many yeara
it TI. The purpoas of thiaz cesting is to confirm that the sompanenta,
roterials, and Procadmes have remained stable over time, Sges attached IP

Jort=s.

While the similar menufacturing anomalies listed above can affect the Kapton
diaphragms {(sees PFMEA Document # 333831), additional factora can causa
leakage via the Hapton diaphragm. Hatariml/chamical compatibilicy and
streaa/atrain concantrationa can also cauame the Kapton diaphragmms to leak.
Saa LOFMEA Qogcument number 503796, In order to verify the correct design
paramatars ware selectad, tha awiteh was asupdectsad to & number of tasta
designed to simulace accalaraced life teacing of the applicacicon. See FPS
reportsd called out abave. Lif# tasating par the cystomar specificeticn
(EE-F2VC-9F924-AR) has shown ascaprabls parformancs,

Typically, Kapton fatigus ogcurs wall over 0.5 million full-szals pramsurae
ayalwa. Whan Kaptor ruptuze does occur, therse are visual signs of
de=-lamisarion, craceking, and ambattlament. The Kapton diaphragma break down
first in che arsaas of highest atresas and or atraln. The First reglon to show
break down ia the eclreumfarantial area surbeunding the cenvercer button. Ses
Enduranca Test (report ¢ PS/%8/53). Agalin, diaphragm life deapands on xtrass
lavala (pressure magnitude applied), temparatursa, and chamical axposaura.

The above meantioned tesats wara ccnductsd in TI's Life Test labp with
rulativaly controalled conditions. HWatesr will actalerats the aging of the
baze polymide. Chamical attach can come from two directions:

1) Dy antering the contact cavity wvia the connagtod,

2) Ey bwing in aolution in the braiue fluid and sntaring the awitech via

the praasure port. :

N water snters che connactor it will “age™ the Kapton disphragms and maks
them appaar as though thay have reached the end of life. This condition
leavéa viaual cluas., Classic signy af chemical attack of che Kapton include
ce=lamination of the Teflon from the base polymicde basae, ambrittlement, and
cracking <f the base polymar. Ses Endurancs Test (report FE/58/751).

End of Documant.
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Epstein, Sally

From: Pariich, Tushar [perkhgRemad.mec b, com]
Sant: Thursdaty, Febrodry 11, 1098 T:42 AM
Ta: Wait, Jim

(v H MoQuirk, Andy

Subjuct Impules Test: Reliahility Dermgnuiration
Jim,

Afcer talking e you aod Andy yeaterday, I have done my literaturs ressarch
laat night. Tha following ia my findings1

This teat falls into raliabilicy demonatcatlon categozy a5 celiasbllicy life
tasts tarminated st preazranged time.

Brief Description of the Ltast:

IE in basad on TOT Handbook H108. This kind of lifa test is stopped upen

cenching a computed termination time { mumbat of opacaticn, cycles , ato) T
provided the specified ourber of fallures (in this case 1} did not occur

bafora. Tha test ix snlso stoppad if the specified number of failuces is

ceached hefore time T. This procedurs Ls applicskls To testing with oz

without replacemsnt of failwed parts. _

The acceptahility of a lot ia datermined by the fime requiced foz a
peastarmined numbaz of failuras, rf (in this casa 1], to oocur in & saopla

size n | irn this =ane §], and & aouparison of this tize with the test
tammination tizm T multiplied by a conatant k. The valua aof conatant k with .
05 % preducar's ciak , for a sample size of 6 la .009. A lot is accaptad

if the predetermined aumper of failures rf (Ooe) has not yut cocsucred Beafors
Cermination Cime T 14 reachad. -

Tw K * paan lifa specified az scowptablae
Mann life {spenified Ford)= 300,000
T= .00% * 500,000=4500 Cyclea
From the data pravided to me ysaterday, 1f the product doss not fall bafore
4500 cyocles during impulas Tast, then wa csa Nake tha statemsnt that " the
lot is acceptable and would have minimsn mean lifa oFf 500,000 cyclas.™ In
our case, wa nead six sasplas that would have gone through at lsasc 4390
Cycles without any failure. The ourher Andy gave »a haw slx sesplea about
ewanty five tizas and Zifty cyoles. That ia about 1290 cynles so far, for
alx samples, fax short of 4500 oyolea. If wa have pihety timas of Lilty
cycle test with six nasber of saxplea without any fallure, than sur
stateasnt wowld be valld.

I will talk o ek to find out whether wa could find all chs data to
support ourz celculakien.

Lot ma ¥now if this makes any ssnse to you.
Thanks.

Bext Ragards,

Tushar Parikh
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Graveline, Dors

*

Fram: Dagus, Bryan ’

Sant: Thursday, Fabrumry 11, 19058 5:48 AM

Te: Baumann, Russell; Baringheusa, Stevan, Rehman, Az MeGuk, Andraw
Subject: T7TPE Ovarvieaw

Guys,

Here is che finial draft. Azie vo defiver o the cusrcmer*?
Pleage ndvise if [ need m fax it ta somope.
| &t havibg copics of the appendbx mads loday.

Regards.
Rry

ad LELL . L oL L2 UL

Propritary [nformation

TS Ovarview
o

TT's 77PS switch famnily hay been specificully designed m operats in aa eutomotive bralcing systen. The pressum cavicy of the
swirh has been designed to seal brabee fuid peessure and transmi¢ prevpme eod reveresd @ the waning parmion of the switch
" aver the Lite s defined in Pord ES -F2VC-9F924-AA.

Backgroumd: '

The préxture cavity i compassd of the hexport, gasket. sad thres Kapton ™ disphsgon (called aat s "seal” on stachment L
The purpose of the geylet iv @ provide g fluid tight s=al berween the hexport and the disphragms. The purpoas of the Kapton
diapiragnss is to provide s fexibls fluid tight ssal betwren the pressace cavity sad the iteral component of te pwitch.
Furthermore. dse disphragn are intendad to iransfer pessnane to the comventer, ind fallow the movement of the comverter a5
PIEEsure in Lhe prevaupe caviny Beaks lipe prepnupre’ i varied

Twnhuwnwi.}uMhhﬂuﬂmymrhmmtuuwﬁmhﬂumm&muw#i. brake Muid
could jeak pas sn mmpaired gaaleet teal, or i brake Muid could Jesic through & dassaged of ‘'wom out' Kapios ™ dixghragm,

Tha Gasketi
In arder ta crexie 2 fluid tight alaswomerks seal, thare must be proper cvnpression of the slesnmer, sufficicmt backing of the
elz2tormer to prevent movemewt when pressurs is applied, sod fizally th elassomsr mus be compacthle with the working fluid.

Fluid cormpatibility ic typically established by the nge of published tables. These tables lisr finid groupd and general matenial
types. Lab rescing is alwayy dooe with the specific fluid that the cusiomer hes specifiad for the spplication alang with the
speciflc compatryd formulated by the selecied pusket nupplier. Ethryleoe Propyliow & used in Gu 77PS and i ssadard
thraugbaut the indunry for sesl gasket muerinly. ‘TT hus been waing this material in brake spplications since 1994,

The gasket compression target wat chiained from peblished industry standurds (sse Parker O-ring Handbhook). In this puticulac
denign 2 npminal grsket compeemsion of 24%was sclecied. The depth of the heaport giand shown on atechment #2 controls this
anribuce. This gland dimessian is cut imto the hexpont at the timse of manufacaring As & resuld, this dirmensioe, B combination
with the gasket dimonsions determines the fiml gasket compresyion when tha assembly is crienped toptier.

Lastly, the movenenrposidan of the gasket when pressure is applicd mus be comrolled and resruined.  Thia design
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accomplishes this by selecting the outer diameter of the gasket to be slightly srmaller than the incer dismwter of ¢ pmkat gland
of the steel placed Sexport. Therefore, the hexport gland prevents the gasicet from moving sutwards when high presqupe iy
applied 1o the switch.

The DFMEA outines the types of tests dut were selecied and ez to confltm that all of these parasseers ace selected cormrectly.
The resulting design was expased [o teat conditions that were intended 1o duplicste pergal application cond itons, end in some
case go beyond the intended limits to failue, See the DFMEA Document number 503754 sad customer specification ES.
FIVCIFI24-AA . Specifically, burm resiag, impulse westing, sod thermal cycle testn were perfermed o confrm tha the
gaiket perfiommwed as intended. The specific dewats of diess 12y and the resulls can be seen in the PV test ceport aumbars Listed
below: (copics can be provided on requesi).

T Switch Part number Yiar Teaisd
I. PSMIMA TTPeL2-3 1991
2. PSM149 77PSL2-1 1991
1. PSM249 TTP3L3-1 1992
4. PSM2A0 7IPSLS-2 1992
5. PSA293 T7P5L3-1 1092
6. P5A¥]] 7IPSL5-1 1993 -
T PSAOML TTPSL4-1 199%

Guaskar-manufscturing smomalies can be praduced from out of spec gaslisin, conmmination of the gasket o sesting surfaces, and
a3 n resubt, may cause lenky sasly in life. In arder to protecs TT' customer sapply chadn from gaakei-manufacmring issuss thers
are seversl preventative actions in plece. These actiony inclode: hajr netd, protective smocks, and céaning procedures for the
cquipmens. T1's cumomes retumn raves indicared by past return and sanlyvin recends are lesa thes 1 ppm {one lesker et in 5
vean from master cylinder leak testing.

Kapton ™ Disghragme:

A presure swinch diaphregm oxat seal the pressure caviry, ransmit pressuse foroe 1o the converter, and follow the converter
metion without signifizantly aifecting the switch calitration points. In acdition, the dopsheagm madsrial st b rexisant to
chemizal urmek by 1he bealks fuid

Baxically, # sizgh pisce of Kapton ™ in this denign cocsista of 5 0.003-inch thick polyimide film minated su both sides with a
0.001 -inch thick FEP Teflon fiim. The palymide film has the shility to seretch withont beealcng (sorami om the oeder of T0%
hcfnmngmmkudhﬁnmﬁhhm'hlcwﬂhlmmpnrm. As 5 ramlt of thin Isyered conrtroction,
Kapion '™ was selacted For ity mechanicat and chamical properties. Moreover. TT hau bewn using this evacecial o presmme
swirch applicntions since 1981, [utkwktﬂnmmmmhmmmdudem

Ta confirm the correct material wes sclecied for thin epplication we refer 1o the DFMEA. s this docwmmt identifies
burst trating, impulse testing, mid therrmal gyale weeting. These outs conflrmed the Kapion's - ability o meet the: specifed
Tequitenienes (FY ceparty listed ahave). Since temperstire, chemical expomre, and siress Leveds all affict the Lifs sxpecuncy of
the Kapton '™ Gaplrugms, sddisionsl esting is cosmmonly doae, A vypical inples test would include pressure cyclos to 1450
Ped, cansiar tecspenatuey off 135 C, and & cycle mia of 120 frute. ing on tha faciarn Heted above, the Lifs
expectancy of & T] brake pressars swilch com vary, buk typically is aroond 1 million eych which is well wbeve the 500,000
cyches speciflad in the Ford spacification {ES-F2VC-9F924-AA). (Sce Lifk Teutimg to Failure {F2/98/14))

In addition, continued conformwnce teiting has been angaing for maany yesrs i T1. The purpose of s t= tting is ta confem
that the components, materials, and processes tve remained stable over dmw and thet the dmlgo inteat Is consstently being
ochieved. Sew ambched 1P ceports which coafkrm 100% succsctul pasasing of all tesrs duflned in rhe spacificalon.

Maoafactaring tFﬂmﬂumﬂuphthmmnnlﬂmﬁm“ﬁmﬂmqﬂmmﬂ
Document # $03831). Material/chemical compatibility and yoeis/orain comcentrations can wlso cause the Eapton
disphragms 10 futigue. Sea DFMEA Document number 503796, [n ondey to verify the carrect design puracnetery were selecid,
L switch was subjecied to & number of tests designed fo simulate sccaiarated 1ife teating of the application. See PS eepors
called out abave.  Life resiing per the costomes specificatian (ES-F2VC-9P914-A A} has shown scocpiable parformance.
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Typically, Kagton ™ thumnm.u'l well over 0.3 million full-scada pressure cycles & our hismey of sismuinted and seoslemed
life tﬂlma When Kigtan ™ [atigue does occur, there are visusl signs. of de- Inninasion, sTacking, and embsitement. The
Kapton " diaphragma break down first in the areas of highest stress apd o7 stzain. Typically, the firat region bo show break
dowa i the cizcumivrential amoa surrounding e convenet button. See Endurance Test (repeet ¥ PS98/S1). Again disphragm
life depends o srreas levels (preciure mugdinude applied), emperamre, and chemical exponee. The shove mentionsd tests
were conducted in TT Life Test lab with zelatvely conmaliad conditions.

Waler hax boen shown to sccelarnte the aging of the base polymide. Water cin ba intoduced in cwo known ways:

1} By enizring the coptact cavity via the electrical connector
2) By being in solution in the brake fluid and ewtering the swich via the prowsuoe pot

Whe water £ners the connerior it will "age" die Kapion ™ wmwmmuwwuummm
eod of life. ‘Thixs conditton Jeaves vigual clues. Classic siger of chemical sttack of the Kapton ™ include de-laminatian of the
Tefkon from the bate polymide base, ambeitthement. and cracking of the base palymer. See Endnranes Test (repoct PSAIRSY),

Authored by Brysn Dague. Call Andy Meguirk or Bryun Dague with qusation,

TTPS Overview Appendix

Pressare Swiich Croas Secilon

Hexport Priot (TT # 36%00)

Guikat Print (TI¥ 74333)

DFMEA far Gaakst and Kapton Send

Lifa Test to Fallure Test Repart (Weiball Auslysie)
Curtamer Speriflcation (ES-FIVC-9F914_AA)
PFMEA

IP Test Reports

Endurancs Teut Raport
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Currey, Pat
From: Beringhause, Steven {sberinghansc@email.me. ti.com]

Sent: Thuraday, February 11, 1999 9:10 AM
To: Suollivan, Martha )
Subjeets FW: 77P5 Dverviow

From: Dagus, Bryan

Senc: Thuraday, Pebruary 11, 1999 8:43 2aM

To: Aaumann, Russzall; Baringhause, Steven; Rahman, Aziz; MoSuirk, Andraw
Subjmct: TIPS Ovarviaw

Guvs,

Hers is the finlal draft. Aziz to deliver to the customec??
Plaans advime 1if I nead to fax iE to somone.

I am having coples of the wppeandix mede today.

Regarda,
Bry
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fFropristary Information

TIP8 Ovacview
27r10/99

TI'a 7798 awitch family has basn apacifically dasignad to aparata in an
autgmative hrakiog systsm, The pressurs cavity of the gwitch has bean
deaigned te asal Drake fluid pressure and trapseir pressurs and movesent ko
the asnaing partion of the switch over the lifs as definad ln Ford %8
=FAVC-GT924-AA.

Backaround;

The pressurs cavity la coaposed of the hexport, gasket, and three Xapton ™

diaphragme {called oot af “weal® on attaciment 1.). The purp<dsm of thae .
qasket Ls to provide a fluld tight zeal batwean tha haxport and the

diaphragme. The purpoas of the Kapton TH disphiagma 13 o provide a

flaxible fluld tight seal betwean the preseura cavlcy and the intsrpal

cemponents of the awltch. Furthermores, tha diaphragms are intendsd co

tranefar prussure to the sonverter, and fcllow the movement of tha oonvertsr

as prefsure in the praessura cavity (brake llne prasaucre) la varied.

Tvo knownh ways that brake fluld may sntar the contact cavity of TI's braka
switchas from tha prazaurs cavity ara 1. braks fluolgd could laak past mn
impairad gaskat maal, or ili. braks [luid could leak through s damaged or

'worn out' Kapton T diaphrage.

The Ganket:

In ardar to creats & fluid tight alastomeric saal, thare must ba propsax
compraszion of the alastomer, scfficlant backing of tha alatomer to prevent
movemant when proasurs is applied, and finally che slastomer muat be
compatible with the warking fluid. .
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Fluid compatibility ta typlcally astablished by the cas of publishad tebles.
Thaze tablas 1ist fluid groops and general matarlal types. Lab esating ia
always dona with the apacifiec fluld that the custocmer haa spacified for the
applimation along wich che apaclific compound formulakcsd by che sslected
gasket suppliar. Ethylana Propylena ia used in the 77P5 and 12 standard
throughout tha ihdudtry for A#al gaskat materials. T has been u=ing this
material in brake agplicatiosns =ince 1988,

Tha gaskel compresaion targeb was obtsined from published Lndustry standarda
loee Parker O-ring Handbook). 1In this particular design a nominal gaskek
compressicon of 24Wwas selected. The depth of the hexport gland abown on
attachmeant #2 controls this attribute. This gland dimensicn ia cuk inke tha
haxport at tha clma of mapufacruring. As a rasalt, chis dipenaionh in
combination wikh tha gaskek dimensions determioes the final gasket
compression when the azsembly is crinpead together.

Lastly., the movement/poaltion of the gaaket when pressure is applisd must ba
controllad and restrained. Thig design acoomplishes Lhis by aslectlng the
outar diamatar of the gazket to5 ba glightly smallar than tha innar diamarare
of the gasket gland of the steal plated hexport. Tharsfors, thes heiport
gland pravents tha gasket Frem moving sutwards when high pragsurs is appliad
to tha awitch. ’

The DFMER outlinea tha Eypas of tasts that were salected and run to confim

that all of thaas paramaters ars sslectsd correctly. Tha resaulting design -
was axpoged to tear condltiona that ware intendsd to duplicate actual

application conditions, and in scme =ases go beyond the intanded linfte to

failurs. 3Sea ths ODFMER Nocument numper 503794 and customer specification
EE~F2VC«9F024~Ah . Spacifically, burst testing, ikpnlse teating, and

thermal cycla tapts wera parformed to canfirm that tha gasket parformad am -
intendsd. Tha 2pecific details of thass tasta and tha zesalts can bs ssan

in the PV tast report numbaras Listed helow: {copiss can ba provided on

raquast) .

Taxt Report # TI Switch Fart numbar Yoar Teasted
1. Pas91/48 TTPSLZ-3 1981
- Pa/91/49 TTPSLE~1 1991
1. P2/52/49 TTP3L3-1 1952
i, PS/92/80 TTPSLS-2 1992
5. Pa/s92/82 TTESL3A-1 1552
E. B5/93511 TTPSLE=1 15493
T P3/93/44 TTrILA-1 1392

Gaaket-manufacturing anomalisa can be produced from out of apec gasketa,

contamination of the gmakat or asaling surfaces, and as & ceault, mey causs -
leaka aarly in life., Ip <ozder to protect TI's customer oupply chaln from
gasEst-panufeoturing lssuss there are gavaral pravantative sotiome in place.

Theas actlons include: hair nats, protective smocks, and cleaning procaduces

for tha aquipmsnt. TI'a custcmer return ratas indloated by past return and

analysis cecords are less then 1 ppm {(one leaker returm in % years Irom

rastar cylindsr laak teatingl.

Xapton TH Diaphragua;
A preassure switch diaphragm must 3eal the pressure cavity, transmit pressurs
foroes to the convertes, and follow Cha cinv7rters doblon without

aignificantly affacting the switch comlibr:-. - rolncs. In addition, thae
diaphragm materfial must be resistant te - . .. =7ack by the braks fluid,
Baaically, a4 singla piece of Kapton TH 1. - - in conalets of a
0.003-inch thiok polyimide film laminates - ¢ -~ o .des wikth a 0.0801-inch

thick FEP Tallon film. The polymide £llm L:ﬂ She apllity Co gtretch without
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breaaking [strajipg on the order of 70% before rupturel, and the Taflon Eillm
is pompatible w h a wida range of chemicals, B8 a result of thia lavered
conptruction, Hapton TH was selected for Lt2 mechanital and chemiocal
propertiss. Moreover, TI has bean using this matarial !in prassurs awitch
applicationge since 1%H1. In thie application thras atecked Kapton TH lLayars
wera used as the diaphrigm asal.

Tg confirm the corract material was aslected for this applicetlon wa rafsr
Ea tha DEMEA. Spegcifically, this document idencifiss borat cssting, impulas
taafing, and tharmal cycls teating, Thess taata conflowed the Rapton's TH
abllity E0 maet the apacified redquirsoents (PV reports listed above). Sloca
tepparatura, chenlcal axpoaurs, and Atreasy 1avela all affect Cha life
axpectapay of the Kapton TM diaphragms, additional tearing ia commonly done.
A typical impulas tast would lncluds pressgrs cyclas to 1450 pai, constant
tamparature of 135 €, and a cyela rate of 120 ayelas/minute. Dapendipg on
tha facters liated above, the life sxpectancy of & TI brake preaaura awitch
can vary, buk typlcally is around 1 alllicn ayslas Which 1 wall abows tha
500,000 cyclas spacifled ip tha Ford specificaticn (ES=F2VC~-3E924=AR}. (Sas
Life Tasting to Fallure (PS/39/141)

In additlon, contlnued conformance testing has been ongelng for Dany ysara
at TI. Tha purposs of thia testing ia to confirm that tha cospoocents,
matariala, and procesaes havs remained stable over time and chat the design
intsnt iz conmistantly belng achiaved. Hes attached IP reporty which
confirm 100% successful pasaing of all tests defioesd in the apecification.

Manufacturiog & PV anomallies such az pinched Kapton ™ can affact the Kspton
T™ diaphragm aeal parformance [sea PPMEA Documant # 5038315 .
Material/chamical compatibllity apd strassfstrain concentrations can alac
causy the Xapton TM diaphragma to fatlgua, Ses DFMER Docogent nupbes
503796. In ordsr to varify tha correct deslgn paraseters wsra sslectad, tho
awitch was subjsctad to 2 numbar of tescs desigoed to sisulsts acowlerated
1ifa testing of ths application. Sea PS reports Called out abova. Lifa
teating par the customer apacificacion {ES-F2UC-9F924-RR) has shown
acceptabla parformanca.

Typically, Kapton TM fatigue ococurd wall ovar 0.5 odllion full-scale
prasaured cyolea ia aor histery of ailmulated and aceslerated Life teating.
Whan Eapton T fatlgue dosz oocour, thers ars visual aigne of de-lamination,
cracking, and ssbrittement. The Hapton YW disphragms braak dowm firzsc in
tha aream af higheat stresa and or atrain. Typically, the first regicn to
show break down is the circoumfarential acea sutpoonding che conveartar
button. Ses Endursnce Teast (report # FS/93/53). Agaln, diaphraqe lifa
capands on stress lavels (prasaurs cagnitude appliedi, tsgporatuye, and
chamical sxposurs. Tha abova wentionsc tests waze conddeted Lln TI's Life
Taat lap with ralatlvely controlled conditions.

Matar has besn shown toc acoelerate the aglog of the kase pnl:.‘ul.dt Watar
can ba lncpoduced in two kmown wayad

8] By enterinog the <ontmct cavity vla the slectrizal cnnmctnr
2] By being in solution in the brake fluid and oenterisg the awitch via
the pressure port.

When water snters the conpactor ic will "age” che Xapton TH diaphragms and
maka them appear as theugh they have raached the and of lifa. This
condition leaves wisual clusa, Classic slgnx of chamicel attack of the
Kapten ™ lnclude de-lamination of the Taflon from the baze polymide baas,
nml;:iijtgmnt, and cracking of the baze polymer. Ges Epdurance Test (report
Pa/9ES53) .

futhored by Bryan Dague. Call Aﬁdy Meguisk ar Seyan Dague with questions.
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7783 Ovarview Appendix

1. Prmasura Switch Croas Section
2. Hagport Print {TI F JG300)
1. Gapket Print [TI# 74353}
4. DFMEA far Gasket and Kapton Saal
8. Lifa Tmat to Failure Test Report
[Waibull Analyaiad
6. Customer Specificatieon
[ES-F2¥C-30924_ AR
1. FFMEA
8. IF Teat Eeportia
9. Endurance Tast Report
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Gl'lﬂllrlﬁ Dora

From: Rahman, Azlz

Ssnt Thursdey, February 11, 1988 11:02 AM

Ta: Baumann, Rusa; Barnghauss, Sheven; MeGuirk, Ancy; Dagus, Brysn
Subjeck RE: 7TPB Dvarvisw

Team,

Thanks for the indo Gaiow. | have reviewed tast report 98714 with ihem and will review this infa at tha neat spporiuna
Hrme. | will 11 you know I | need B hard copy.

PFrom: Oagua, Brymn

Sent Thansday. Fabrusry 11, 1980 0:48 A

T Bmmann, Famspd; Barnghauss, Staven: Rahmen, Axtr; MoGuik, Arkdees
Sublect: TTRA Owarview

Gy,

Here i tw fminl dnft. Agis to deliver to the custameT?
Mease ndvise if | need to fax it to ocnone.

I wm having copies of the appendix made today.
::,m
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Proprivoury lufsrmation

T Ormrriaw
O

TT's 77PS swisch family hey heen specifically designed 1o opsrsie in an mutomotive braking symon. The presaure cavity of
the swikk bas been deaigned to seal braks fluid pressure and it prodas iowd aovement to the scring portion of the
switch over tha Lifs an deflned ia Ford ES -FIVESFD24-AA.

Backpreund:

The proaxure chvity i contposed of s bnport, gasket, aud three Kapion ™ dizmshrugras (ealled out me "seal” on seachawnt
L) mwdmmuuw&-mmmummmmquw The purpods af the
Kapton ™ dlaphragene fa w0 provids o flexible fuid tight seal berween the preasare cavity aod the svicmal componests of
the switch. Furthermovn, the disgbwagnin wre imonded 0 @ansfar precsure to the converter, and follow the mevemaur of the
converter as precsurs in e prasgure cavity (brake line presrure) it varisd.

TwuhuwnwlylmmHuﬂmymhm:ﬂiunﬂﬂmm&mmmﬂmnimhh
fluid could leak paxt an impaired gasket seal, or &, brake fuid could leak tweagh & derged or ‘won out' Kaplon
disphragm

The Gaslkoat!
1n ceder to create u fluid tigit elastomeic seal, thern must be proper comgrwsion af the slasioener, mificimt backing of the
:hpnmummmwhmmmhmuﬂl.lndﬁuﬂrﬁelmmrmhmﬁhhmmmml

fluid.
Page 1
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Fluid compatibilicy is typically samblished by the use of published tables. Thase tables Het fluld proups and gesera]
matetial typis. Lab testing in wbways done witk the specific fluid that the cnstomes has specified for the spplication slong
with the specific compound formvlaced by 1he saleciod gasket mapplicr. Ethylene Propylens is used in the TIPS wod s
standard throoghout the nductry fof seal gasket materials. TI bas been uving this matecial i bake applications since 1588,

The gasket comprension (azget was obisined from published industry rtaodards (see Packer O-ring Handbook), Iz this
particular desipn & nomingl gasket compression af 24% ot selectad. The depth of the haxpoet gland shown on attmchment
2 conmoks thiy mitribute. Thiz gland dimension 15 cut into the kexport st the time of massfactoring. As & revult, thig
dmmmm;nm:mhmm with the gasket dimemion determines the Anal gasket compression whan the assembly is

E 10 EE.

Laxtly, the movement/povition of the gasicel when presmore is appiled must ba conmolled and resrrained. This design
sccomplishes this by selecting the owter dismeter of tie gasket w0 be slightly smaller tham the fnner dlwmeter of the gesks
gland uf the steel planed baxport. Therefare, the hexport glaad prevenss the packet from moving outwands whan high
preavure it applied w the switch.

The DFMEA cutlines the types of tesrs that wene seiscted and run to confinm tharall of thess paramesers are saiected
comecdy. The renaisg design wat expodad ter b conlitiony that wene uevded 0o duplicare acnual applicition conditions,
amd i some cases go beyond the intended limixs to faitwme, See the DFMEA Dooamant nomber 503794 and custonse:
specifemiog ES-FIVC-9F94-AL , Specifically, buret testing, ioogralne bestineg, and thermal cycle bais were performed to
canfliry that the gasket performad an intended. The specific datuile of twae wuis 1od G esits cun b woen in tha PV et -
report oumbers listed below: {copées can be peovided on request).

T1Swirch Pact pumber You Teuxd
. PSM1/43 TTRSL2:3 1991
1. PS4 T7P8LI-] 1991
1. BE3nM4b TIPsLI-] 19%2
4. PS80 TTPSLS-2 1992
5. PSA4 T7PALY-1 1992
6. PSM93/1] TTPSLE-| 1993
1. PSSO TTPSLA-I 1999

Ciagket-mapufscioring snomaliss can be produced from our of spec grakets, costamination of e galoet or scaling surfaces,
and 20 & oeiui. oy okals ks eardy in life. o oader tr protect T curtor supply chain froen gabost-masufscturiog
ixmaes there ara ceveral preveniutive actionn in placs. Thase sctons inchade: hadr netl, pobective smocks, o cledsing
procedurss for the squaipment. TT's comomer rabam rates indleascd by past neturs and acalyis meconds ame ez en | pen
{ane leaker rerurs in 5 powes froan e o ylinder Jeak tenting).

mpmmmﬂw forcas i the and folkrw the

A pressare ik peal he predaute SRVLY, AR prosming o the conwiTinr,
convaTeY motion withowt vignificsntdy sffecting tw swirch culibmtion ports. In widition, the daphragm materis: mus be
resistarn to chemical sstack by the brake fuid

Basicully, 2 ringht pizce of Kapioa ™ in thia design cooaiare of 8 0,003-inch thick polyirside filn lxmiouted on both sides
with 1 0.0{1)-inch tyick FEP Toflon film. The palymide film has the shility oo sretch wichow brenking (straina on the order
nfTMihthﬁlﬂﬂﬂTrﬂmﬂhh:Mhﬂﬁlmmﬂm A1 8 remulr of this layered
construction, Kapton '™ wea selected for its mechanical and chensical propecties. Marsower, T1 bas been oting this mapsrial
in pressurs swixch applicationy since 1981, hmhlpp]huﬂmwhdmmhmmnlduﬂwﬁnhn;m
seal

To canfirm the cormecl materin] was sebected foe thin applicstion we refer to the DFMEA Epui.ﬁ:nlly‘mu dogument

identifies burg beting, impulse trting, and thermal cycle wating. These reuts confirmed the Kaptar's '™ ability to meet te

specifed requirementy (PY repann |isted above). Shcs wmperaiare, tiwmicel exposre, and stross levels ol alfact the life

expecrancy of the Kapton ™ dinphragom, sdditom) teting is coromanly doss. A typical impuler test wonkd inchade
Page 2
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pressure cycles 1o 14540 pui, coxstant ezperamee of 135 €. and » cysic rute of 120 cycles'minute. Depending on the fuctors
{iated abave, the Life expuetancy of 3 T brake pressurs swirch cun vary, but typucally is arcund 1 millicn cycies which in
we|l abdva the 300,000 cycles specifind m the Fard specification (E5-F2YVC-9F324-AA). (See Life Testing to Fuihoe
(P33 14 )

in addition, continued conformancs wating has been cngoing far many years s T1. The purpase of this orsting is to

confrm that the componenty, matecialy, and processes have remainad siable over tiemw snd thar the doxign intent is

comigiently being achieved. Sor attached [P repartt which cogfirm 100% suscersful passing of all tasts defined iz the

pecifisation

Mamufacturing & PV ancenalies seh as pinched Kaptoo ™ can affect the Kapton ™ diaphrage seal pecformance (302

PFHE&M#SMIJI} Muerigiichemical Compaiibilicy and sirety/nimin coacentrations can wlye canm the Kapton
™ disphrugtna to futigus. Sea DFMEA, Document number 553798, [n ordar to varifly the commect denign pacartieters were

selacted, the nwitch waa sobjecied o & numbes of tans duslioid to vimulate accalecatad life maring of the spplication. Sea
PS reports called out sbove.  Life testing per the custorner specification (ES-F2YC-9F914aAA) kot shown accepmble

pecformance.

Trpnllr.]hpmmﬁm“tmwumrﬂj million full-scale pressurs cyche n owr kistory of siamuleeed aod
accelweatad life sesting. When Kapton ™ farigne doey accur, there ire visus] xgny of de-laination, cmecking. sod
embeitement mmmwmm First it che arans of highemt siress and or strain. Typicully, the it
ugmnwlhuwbrntdnmuﬁummfnmnlmnmwndm;ﬁunnmmSwEndmnuTm[npm#

PS/98/53), Agsin, dispbrapm lifs depends oo siross levels (pressary magnitnds sppiisd), enperane, and chemical
EXPOLEE. mmwmnmmhﬁmﬂsukﬁnhbm&nhmﬂy:mdumﬂm

Water hus boen shown to sceederaee the aging of the bese polymide. Waer cin be introdeced i tve known ways:

1y By entering the coniaet cavity via the slectrical connecior
2) By being in so{ution in the beake fuid and eatering the awitch vis the presiure port

When waler enters th conedtar it will "aps” hmmdwm“thnmﬂmmm
reachod the ood of Life. This candigion leaven viseal clues. Chwnpul‘nhnmhmknfhlm include de-
isminntion of the Tafloa from the base poiymids base, embristlamant, 2nd cracking of the base polymer. See Endurance
Teat (repare PSORATL

Authored by Bryan Dagus. Call Andy Mcguirk or Bryan Dagun with questions,

77PS Overview Appendix

i. Pressure Swheh Crosa Section

1. Hexport Prim: (T1 ¥ 36900)

3. Gaaket Print (TIN 74353)

4. DFMEA for Gasket and Kapton Seal

5. Life Test to Fallare Test Rapart (Woelbull Analysis)
6. Customer Specifleation (ES-F2VC-9F924_AA}

7. PFMEA

8. IF Test Reports

9. Enduraace Test Report
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Froprisinry Ieformaticn

TIPS Overviaw
21098

TTs 773 switch family has bean specifically designed 0 oporale io an subomoiive braidng sysem. The
peesawre cavily of tho rwitch has boen dosigied to seal braks fuid pressuee aind tranmmit pressunt and
moveinsat te the sensiag parikon of the awitch over the Life a5 defited o Rord BS -FIVC-9PI24-AA.

Background:

“Tha presaurs cavity in composed of the hexpars, gusiet, and thres Kapton ™ disphagms (oatled oat as
*paa|™ on Mtachomest 1.). The prpots nfﬂ'u‘adﬂ'i to peervida m Muld Gyht beal batwesan S hexport aod
the dixplragam. The parpose of the Kepton ™ @aphumpms és o provide a flexibles fheld bt scal beiwesn
the presanne cavity aid tho intormal componsou of the awiich. Parthermore, the diaphrages are Imiended n
transfyc precxure o the convirter, snd fallaw the movaness of the comverter i presaire 1n (e peegaime
cavity (braks lne pressurs) B variod

Two known wikyd thit brake fiaid may onter tha cantact vty of T1' bralis swizchas from the promum
cavity are L braon fluid could leak past s impaired gaskost soal, or i brake fhold coold beak through o
damaged o "worn oue® Kapon ™ disphragm.

Tva Ganlcat: ' .

I ordor i croste & Muld (ght slastomaric seal, thare muk bo moper compnession of the clatomar,
sufficient backing af the elainmer o peavent mavement when prestine s appliad, and flmally the stasnne,
muxt be compatibbe With the working Auid. :

Fluid compatitliy is typically extabliche by th wee of publlhed tabiea. These tbise 11t fuid gromps sed
genen] maicrind typec. Lab tasting i nbweys doso with U spocific Auld that the cosiames ban spacifuad for
the applicmion aloag with the specific compound farmulsted Iy the sulected gasket supplicr. Etrytoms
Fropylena |3 used (o the 7TPS and is standard throaghout the industry for scel gagket matoriah. TThma bean
using thix muterlal i braks applications since 1985.

The gacket campression target waa obisined Eom published industry atesdasds (see Parkesr O-riog
Handbock), In this particular deelgn n nominel paeket comprassion of 24%wms selectad. The dapth of the
hazpart pland shown on atesdowsss §2 controls this attriboe, This gleed disension [s ol isto e hexport
at the dma of manedacseriag. As n rewlt, ihis dimoosion in comblxation with the gasiot dlnamions
detcrmines the fnal gaelet compration wisa dhe sasmbly in crimped 1cgather,

Latly. tha mowtmnant/poatition of the gesket when pregeers is apptied reest be contatiod aod restrabesl.

This deslgn sccampi il thin by slacting tha cuter dismeter of the gasket to be dlightly smaller than te
innér digmeler of the gaskat gland of the stes] plated kexport. Thernfoes, the hexport placd prevenss the
gasket from movieg outwenis whes bigh prestire s applied 1o the switch.

Tha DFMEA outfines tha bypes of lests that wera selacted and ren 10 confirm i all of them pumssten ae
sslectad comectly. The resulting dogign wes sxposnd o test conditions that wees mtanded o duplicas
sctual spplication conditions. and im some eases go bayoad the imended Kmite & failure, See the DYMEA
Docummmt, ummber 503794 and cuwomaer speciiication BS-F2 VO9P924-AA . Speci{lcaily. bkt waling,
anpulsa deating, and theemal cycle tosty were parforned to confles that tha gaskae parformed sy inieaded.
The specifio detaile of dies tests and the teaults can bo soen ia the 7V sent raport sumbers lived balow:
(cophs can by pravidad on reqoest).
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Tost Roport # TISwitch Pataumber . Year Yoniod

1. P3SL4a HIFsSL2-2 1991
i FPS8LU4D TIPSL2-1 1991
1. PRAOAMG TIPELA-1 L1993
4. PESLI0 TIPELS-2 1992
5. PSSUR2 TSLI-1 L1992
&6 PRRYIL TIPSLA-1 1593
T. PSSY44 TIPSLA-1 19493

Caslow-marufnchuring anceaalica can be produced fram out of spec gaskets, contamination af the gasket or
senling surfoces, nnd nx w regult, may cmen loaks sarly in life. In ooder to protect T1's customer aupply
chain from pasket-mmaufacturing dsuss thevs are soveral preventatlve scticos in place. Thess sctiom
inchads: kaie aete, protective tmacks, and cleaning procedarss fr e equipmsnt. TT"t casiomer Tetum rates
indicated by past return and analysis rocords are kesa then 1 ppon {one loaker seturn in 5 yoars froon mayter
oyliadec Lk bwting).

m Diaphragpmar :

A prossure swiich diaphragm oust sl the prodiuns civily, ksl prskiacs Brces o the convensy, and
folkow e converter motios. without slgnificantly affecting the switoh. calibmtion points. 1n sddition, the
diaphragm material mest be recetaat i chamical stiack by the brake Sukd

Buiull;r.lﬁ;hph:ufmmhdﬁhdﬂinmﬁhdlﬂ-ﬂl—lﬂhﬁﬂpﬂlﬁmﬁtﬁlnm
on both sides with & 0.001-inch thick FEP Taflan film. ‘The palyaside fibs fax tha sbility 1o stmich withou
Mqﬁdﬂmhﬂﬂmmmwﬂnmﬁhhwmpﬂhﬂmluuum
of chewnloals. As & regult of this keysred comtruction, Kapton ™ was selacted for it mechasicsl and
charicsl peoportios. Moreover, TI bt been uslng thie makerie] in pressure switch applicatioos since 1981,
Inﬂmlhduhmhdlw"h;—:m-duhﬁﬂnpﬂ

To confloe the coumect material was sclocwd for this application we rolor 1o the DFMEA. Spull'lulljr.ltu
docmmmt idertifiag boret sapting, bmpulss tecting, and shermal aycle wsting. Thecs watx ooalirmed tha
Kaptow's ™ abllity to swst the specified requiremants (PY reports |isied abowe). Since perviors,
chenmical exposure, and strees Leveds all affect the |ife expectascy of i Eapson ™ disphwagms, sdditinaal
ienting is commonly doms. A typical impules test would include pressare cyclos i LX) pal, comtent
teeyiporasory of 135 C, wad & cycis mia of 120 syclm/minsts. Depsading o the fictors Hsted shows, the: Life
axpactaney of & TT braks praasans awilch zan vary, bat iypicelly is sosad | milllon cycies which 1n wall
oovs the 300,000 cyoles specified tn the Pood spacification (ES-F2VC-9F924-AA). (See Lifa Testing to
Fallure (PS4

In addition, contimuad coalbrmance aating s been ongoing For froory yests o TL Tha purpass of this
testing lu o coofinm thel e componen, natariaks, and processes have. resadred stable over tne sod that
thes changt] ok it |4 omtiteciilly bekng achdeved. Sae attachad [P reporty wisich somfire (00%: poorsmmfol
paesing of all el definad in tee spacification.

Manafactaring & PV sncesdlos such m pinched Kaptoa ™ cen affact the Kepion ™ diaphragm smal
mmmmpmlm Ivimteris bebarnies] cosupaaibiiley sad strassfsirsin
contomirationd cam wieo caus the Kapion ™ disghragms 1 fatipme. See DIRMBA Docamont umber
203754 In ordex i wrily tha comac? derigns paramesrs wore stlecicd, fha swlich was mbjocted bo s
number of tests designed o sirsulass sccclerated |Ifs 