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lan- Br sire Switc

Root Cause Investigation-

Identify fammability characteristics of switch components
- AYT EESE Materlals Engineering

Identify switch contaminants in parts returned from the field
- Central Lab analysis

Identify potential source of contaminants
- Central Lab analysis

[dentify potential for and possible sources of internal brake switch Jeaks -
- Central Lab and Texas [nstrument

Identify potential Ignition sources during switch operatlon/malfunction
- AVT EESE Chassis Electronics

Simulate potential switch malfunctions in a laboratory envirecnment to

evaluate the potential for ignition
- AYT EESE Chassis Electronics

Collect additional field samples (including connectors) for laboratory

analysis
- LVC - Safety
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Root Cause Investigation Tasks

What are the combustibles?
AVT EESE Materigls Engineering
Are the switch matenals compatible with brake fluid?
by 2/18/5%

Are the switch materials compatible with brake fluid in an electric field?
by 2/18/99

Are the switch materials compatible with brake fluid and contaminants?
by  2/18/99

Are the switch materials compatible with contaminated brake fluid in an
electric field? by 2/18/99

points for all materiafs? 2118199
m%‘f-*ﬁ Vet T W

What is the difference in the base materials that look different?
Texas [nstruments by compiete

- What are the material call-outs for 1992 and 19937
e Texas Insinments by 2/18/%9

What are the contaminants in returned parts?
Central Lab analysis
Results of Momphis payt analysis by 2/18/99

Resulta of testing with corrosion simulation?
AYT EESE Chassis Electronics by  compiere
Black corrosion recreated in lab on virgin parts. Given to Lab for analysis

C., &
TI analysis results of the Memphis parts { crease marks in diaphragm, etc) ?

Texas [nstruments by 21849
Aﬂu 2-/:&/95}
5. Relmars gz 2 of 7 21099
BEWORKPL doc printed 10.13 AM
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What is source of contamioants?
Central Lab analysis by 2/18/99

What causes brake fluid leakage? By 2/24/99
Central Lab and Texas Instrument
What does TI DFEMA say about this failure mode?
@Fhﬁ#& 7/ A = 154 Texas [nstruments by  2/16/99

(- e What are TI in-process test failures?
Y é Texay [nstruments by  2/[6/99
Vag it LAl
- /‘-Uﬁ' Dnes the svent accur only on vehicles with ABS?
LVC-Safety by 2/18/99

What heat source(s) start event?

AVYT EESE Chassis Electronics
Analysis of hamess pig-tails
AVT EESE OPD by 2/18/99
Recreate Event in Lab
AVT EESE Chassis Electronics
What does it take to start an avent? by  on-going
[f & switch ia contaminated can it start the event? by on-going

Switch with ciean Brake fluid inside is being mummmd' for increase in
leakage current.

If current is stoppad does combustion stop?

Collect Field Samples
LV - Safety
Cnliuct Brake Pressurc switches and speed comtrol servos with hamesses -
attached, By 221199
5. Rainwrs page 1 of 7 1009
BPWORKPL doc priozed 10: 13 AM
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Miscellaneous

Can the switch act as a fuse?
Tenm by  compiete
Yo,
Could a fuse fe.g. 2 amp) be added In series hetween the stop lamp fuse anel
the brake pressure ywiich?  Failure porameters would have i he kmown,

What are descriptions from AWS and CQIS?

LVC-Safety by 218/99
What aca we seeing in returned Spead control modules (FRACAS)?
Vistzon Speed Control by 2/17/99
Provida color photos of Econoline?
Texas nstruments by compiete

There are no color pholos.

3. Reimen puge 4ol pIRlI
BPWORKFL.doc printed 10:15 AM
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Containment / Corrective Action Tasks

Competitive Yehicles
How is switch packaged?
Is it slways Powered { HOT_ALL_TIME) ?
Are the contacts opened when pressure applied?
What Is fuse limit?
What is being switched?
Is it & redundant switch?
AVT EESE Competitive Analysis by 2/24/99

What does Speed control FMEA say sbout Brake Switch T
Visteon Speed Conirol by completed
The Brake Pressure Switch (Deactivation Swiich) coupled with the Stop
Lamp xwitch are categorizes as “Automatic Deaciivotion ™. The FMEA lists
Automatic Deactivation” as current design control for 86 different potential
cause mechanical faifures.

Brake Pressure Switch fDeactivator Switch) is one of the most important
safety features.

When was non-Pressure actuated switched introduced?
AYT EESE Chassis Electronics by complered
95 Continental and T Bird were first to use it.

Is the Circuit drive hi-side or low-side? _
Yisteon Speed Control by completed
Circuit is low side driven.

How does speed control use this switch?
Viateon Speed Control hy completed
{. Brake Pressure Switch provides electrical power ter the speed control
serva clutch circuit The cluich circuit needs to be energized for the serve
* motor to pull the cabie.

2. Switch provides a redundani method of sensing brake application
independent of the primary system deactivation mode; this is a SDS (SC-
(HM25) requirement.

3. Reimen page 3 of H10MD
EPMRORKEL. doc printed 10:15 AM
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o Signal from the siop famp switch s primary deactivation mede tor

brake applicatinn.
o [inder “hard" braking conditipn: Brake Presxure Switch provides

recdundant brake sighal ta the speed control lngic feumidar ro stop
lump swich signal} and disconnects power ta the clutch circut,
causing the speed control servo pulley o immediately refiirn to the
iclfe position. Note: Under normal braking conditians, aniy the

- stop lamp switch signal cancsls speed comrol nperation.

Do all Ford applications wse switch between fuse and load?
Visteon Speed Control by complere
YES

Do all Ford applications have switch connected to HOT-ALL-TIMES?
AVT EESE OPD by 2/18/99

Can Brake Pressure Switch function: be remaved from power feed circuit and

placed in ground return circoit?
Yiateon Spead Control by compieted

l. Would require redesign of the speed control electronics.
2. Addittonal tsolated ground circuit is requived
3. From FMEA position switching the ground oircuii is not as goad as switching
the B~ feed.
o With a ground returm circuit; short to ground (fauft) it would overrice the
" deactivation switch.
s With the ctirrent power feed circuit; short to ground make the spevd
control system inoperative. A short to power is required to overnde the
deactivation switch; much lower potential to occur.

Why is this switch connected to HOT-ALL-TIMES?

¥isteon Speed Conrrol by completed
Because the SDS reguires it (o be conngeted to the same fuse as the stop lamp.

5. Reimwn page i of 7 2
BPWORKPL doc prindad U215 AM
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What ia SDS requirement number?
¥isteon Speed Control by completed
SD§ (SC-(X%8} stares: The stop lamp switch amd recdundant deactivasor
switch must he on the same fused circuir.

Is it feasible to disconnect the switch as kmmediate cootainment?
Yes. The customer will not have use of the speed contred

Is it acceptable to Jumper out the switch as immediate contaiament?
Yisteon Speed Control by completed
NO... Would eliminate on important safety featwre of the speed conrrof
systam. The Brake Pressure Switch provides the redundant method for
sensing hrake application independeni of the primary system deactivation
mode. This is an SDS (3C-0003) requirement.

Elimination of this feature requires the concurrence of the (4C,
Other recommendations for immediate contsinment?

All by  on-going
Add fuse between the siop lamp fise and the brake pressure switch?

Reimers . viom
:'pwgm[_h PR 7 of 7 printad L 15 AM
TI-NHTSA 016279
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From: JRVANBR --DRBHAODS - Data aod tims 03/10/93 12:44:31
To: FRORTHR --DRENOCT Fortar, Fead

FROM1 Joa Evanoe USAET (UTC -05:00)

Bubjsct: Continental Teves Contact

Fred, tha nanagser of tha vahlcels test group at Continantal Taves ie Brian
Hildshrand, (2¢4]3490-0113. He will have acdess ta the pressure trmcss that
wa yaed, I hava not spokai to him but ha should hava besn givan a heads up

by now.  Job-248-(784

T

Regarde, Jom BEvmon

Bxpkes, Vacuwn Dlstribution and Chaawis Comtrol Systamns
Core Braka Control Symtens Enginasring

Phone 32-13832 Fax 33-31347
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EElhir_ll Sally
_ N "

From: Rahman, Aziz [arabman@smai.me Heam)

Samt: Thursday, Fabrusry 11, 1999 10:08 AM

To: McGuirk, Andy; Bednghause, Steven; Baumann, Russ; Dagus, S0ven; Douglas, Chares:
Sharpe, Robart; Sulllvan, Manha; Rowland, Thomas; Baker, Gary

Hulpmet: 77PS Day 2, 2M V@9 Summary

Day 2, /10799 Highlightm

Main svent of the day was 2 team mesting Co peep for the Execubtive Technical Asview an
2/11., Joa Wemt of Large Vehicle Sufaty Croup Led the mesting. Therce wape a lot of
participants, including Fred Portar, Tom Masters from Engines:ing, Norm LaPointa AVT
Cesign Analysis, Akmve LaReuche from CRL, Ford lagal folka, witing, connector atc. TI waa
the only suppliar rapresantad,

TI is not invicsd to the Teach BRav. [ whaw?l)

Tach Far will ba & high level, broad overview of Town Car Undarhood Fipes

Numbara Joa khax thus Ffar:

148 Undurheood Fires, Thacmal Ancoalies, Thecmal Eventa

39 with angire off, 9 wich sogins en, no information on the rast

3 posaible yelated to the Draks Fyessurs Switen | BES |, 17 potantial other roac
causes, ho information on the rest

" Othar root causes from abave llas 1 41 way conneetay, BEC wirte haznsan, Relay
pack.

At thia polnt HHTSA rewaponos required oo BPd, E2VC part only- others may Pallow

Langthy discumslan an approach for tha pwview, Gansrsl conoenaul that peesentation
from tachoical aide ahauyld ke broad based, ailnce sufficisat info ia not mvailablae for any
danp diva,

Gunersl conasnsus that wa nasd & Lot mors parts beck from tha (ield thak ware
invalved in theee events.Caslis moasage discupssed.

Sotbona inquirced about TI anevaid Lo Jquadbiond frdm last mmekbing. I respondsd thakt I
had provided the information to Frad and Steve Reimers, and they acknowladged. Two cthar
quaetlons for TI: .

Domm TT amll the switch dizeccly ta sftecmatiat, 1ike auto part storama. I ceplied
that maat proabably not- We would ge through Ford Secvicw Parte for asrvica parta. In Lhat
accurate Charliw?

Doma TI have Fira aeparts on site who can datarmine ariqin cf firvea, as in
axparts who woek on atcuctural ficws, I replisd io the nagative, but iaaid I would follow
up. Any Llnputx? Intemt was Lo anawar repeatedly axkad quasticor Do we know where the flre
ariginated. Sutaide - in, lnelde - out, what buroed firek, brake fluid, or plastic basmT?

Jou's munting was followed by a vigorous bealnstormling sssaion with Fewd, Too, MWemm, 3teva
& Lan. Thisz was all tachnical and I activaly parcticipated.

I reviewwd 1T ceport B5/98/14 on walbull lifs of gqulet swiceh showlng flroot laskez
at 00k+ cycles. Gave copy to Norm. Bryan, nesd wmibull data guickly sn paskd-car Jnan
awlkch,

I paviewsd qur finding that the 93 through §7 Town Car, Grand Marquis, Crowm Vie
platiorme had preop valyve mounted switches and that in vehicles with ARS option, the prop
vailve ir locataed downstrsam of Ehe ABS meduls.

Thate was conaldarable discussion on prossurs prafils at such o locatioo with Lea
paying that the awitah probably sess full prassuts revarsals. Wa ageasd that I would
contact Tavas for mars info.

Ma diacussed formation of alwctyalyeie call witk Braks Fluds in the bass eavity, andt
how & low reaistance path to groumd coculd ba formmd. Diacuased the wattage available with
a 15A fusw and 1dvVde= systam, Is that suffiolent to ganarmke apauybh heat thecugh the ground
path.

Discunasd CRL apmlywis of Masphis part, and gave aepy =f Al's capoct to Horm. BEYAD,
par Narm, Al catained "spoonfula” of the corcosion emsidus. Do you koow 1iF Al haa done any
compositional anmlyais { IR ] a5 opposacl Bo alamantal only?

Napt gatting back to sguccw of fire. Pord has nat ymt baen able te Creats & fire in
a ywitch, Tesax cecided that pulling ic tow Chemical wea koy %9 updarstscd 1f wa can ccaata

-1°"
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& Clce with givan conatralnts.
I will sEatt axponing Che reslativity taft here to telperaturs 2/11.

Ho phona yat. Andy has arcanged for a gellulaz phone and pager. on the pasifive sidw,
recqived invication from Fred to join his tesam for & Jection Lunch at the Hawailan Cafn.

Ehould ba fun'!
Moro EOmozpaw.

Ragaprda
Aziz.

TI-NHTSA 0165286




Baker, Qory

Fram: Hopldne, AL

‘i‘hﬂ: Thurmdey, February 11, 1290 5:43 PM

a Dagus, Bryan; Bsurmann, Russek; Baringhause, Stevan; MeGuirk, Andrew; Dougias, Chanes:
Rabwnan, Aziz; Bakar, Gary

e Andras, Amy

Sudrject RE: 77P3 Cay 2, 21048 Summery

My comments are in olive color

Ragards,
Al
From: Dgray, By
Bonk: . Thirsdey, February 11, 1090 1:13 PM
Ta: m-.m
) Sulnject: W TIPS Day 2, 21050 Summary
Al
| whinik Tl Bl iy, bit ey pou iedd your 2 cants warth 71
Bry
From: Rulwman, Aziz
T“II'I: Thumsiay, Fubnary 11, tlﬂﬁ:mm R: llh'lﬂ
Hr:n'l.d{'hmu. Thmliulrﬁ-y
Subjeck  TTPE Dy 2, 21080 Sumwriary

Oy 2, 290008 Highlighta

Main svert of tha dey wae 2 fsam meeting 1o prap for the Exsoutive Tactwios Ravview on 211, Jos Nemi of
wmmmmmummuunmmmﬁum Tom

Masters from Enginesring, Sorm LalFointe AVT Dealgn Arivtie, Svve LiRouchs: fiom CRL, Ford legal folla,
wiring, connacier sle. T1 wae the only suppisr represanied.

T I ook inuited 1 W Taoh Rav. [ whaw™)
Tach Rav will ba n high lavel, brosd cvarview of Town Gar Uindarhaod Firsa
MNumbars Jog has thus fac

148 Underhood Eres, Thiemal Ancmalas, Theermal Evants

29 with snging off, 9 with engine on, na information on s reel

5 poasibie relabid 10 e Brales Prassgcs Suitah { BPE ), 17 poteniial oltwr mol Ghusss, i

infiormaiion on e rest

Oifver root causes from sbovs ne - 42 cormacton, BEC wie Meieressd, Raliry [
At thim point MHTEA response required on BPS, pil:mr Eli'.lmlrhlmr
Langdy discusaion on spproach for the review, Gerrl consangly this prasgristion fom echoical side
should ba hroad basad, sincs suificlant infa in ot avalebis for ary deep dv.
Clarviral COmBevcaliy Bl v i B ot mora parts back from the Neld that wars invalvd o hees
anTy, 0Nl Maage discusssd

Faga 1
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Someons inquired about T enswers 1o quasions from (el mesting, ir-pnnd-dmuhudpmudm
nformation ko Fred and Steve Raimers, and thay acknowledped. Twe other quaatona for T)
Cosx TV sell the switch diretty to altermerkat, like suta par stores. lrﬁummmmm
would go theough Ford Sarvice Pars for servica pars. [n that scclvsie Charle?
Cosa Tl have fing axperta on sits who can detsmmine origin of fires, ms in sxperts wha work on siractursl
fires. | rephed In tha nagative, but sk | would follow v,

Fran Finnegan used to be invalved In a large number of fire/litigation issues for
CSA&C. He Is retirad now but | think that they have hinad a replacement

Arry inguin? Ivlant wik &3 answr ropaatedly asked Juaation: Do wi know whars the fire origineied.
Qulnide - in, inside - o,

| think important information can be oblained by x—raying the connectar/swilch
assernbly from each fire or otherwise axamining tha terminals. in particular, the
amount of arcing that occurs on the terminala (aspecially the hot one) will give
Indications as to whether the fire likely started inaide of the device or not. Also, i
wollld be worthwhile to know which fuses ware biown In the syatem. Also was
thare any arc ruputure of wire batween switch and battery.

what burrad first, traka ik, or pastic bass??

If tha scanario that this question address is to assume that the switch was the
source of the fire, | betleve that the brake fiuid would be the first thing to bum. Just
from my cwn point of view, it seems to me that it would be kind of tough to gel a
real fire golng without brake fluid to start it. | would guess that charming of the
plastic would be more likely without the presance of brake fiuid. This shouid be
ralatively aasy to test, howevar, )

mehﬂhlﬂmwmmMTﬂﬂlﬂnﬁhlm Thalit Wik ull

technical and I sctively puticipabed.
Imnmmummumrwmmmhhnwmmmu
Norm. Bryen, nead watbnl] dity quickly on pati-caf soap 1wiich,
lmmldmﬁﬂhq“h!lmnm&.mmﬁmﬁmuﬂﬂhl
yrowted] poriicime wal that in valvicles with ARS optien, the prop valve it locsisd dowssssem of e ARS medule.
Tharw was commiderabl discmmion on presinied profils o mch 2 location with Len smying that ihe switch probably aoes
ulE prasmies remereils. ‘W ngmeid that 1 wenld comtuet Towna for moee info.
W disceied fornmiion of sltxtrolytic cell with Braks Fiokd ia fhe buse cavity, snd how 5 b reslmace path to
ponaid could be forroed. Driscussad the wattnge availsble with & 154 fwe sd 14Yde pntabmn. T dot suificont &

geoersta sooogh hear tuagh the ground padi.

Discwnand CRL amntyaly of Mwmpits part, sod gave copy of ATs mpon to Mocm. Bryas, per Norm, Al rotxtand
“sposiluls™ of B cotvoran rkie. Da yau know iF AL e do uy eomysonitisal sabyils | IR ) ws oppoced to
clemenpil ouly?

The quantity was mors like a dropful than spoonfuls. Neme the
1ass, the Chem Lab axamined the liquid phase that was

Page 2
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presant in three arsas and found that it was almost certainly
braka fluid (I have sepsrataly forwarded that memo to Bryan
again). It wasn't possibla to perform FT/IR analysia of the
actual agglomeration of corrosion products and decomposed
plastic.

Kot potting back 10 source of firy. Ford has wot yot boes abie o cresie & Are b o swiich, Tesoy docided Wat pullleg in
Do {henical van ory b usderstond i wt S0 citids & S with Fived conltrsbns,

Are they exploring my best gusss hypotheais that you need
the following components:
* Heat sourde within switch caugad by high realstance
short
» Conductivity caused by brake fluid/water/conductive
contamination mixtura
* Direct metallic contact {caused by broken arm hlade
for inatanca) '
¢ Fuml
« (Ailr/Heated braks fluid vapors) mixturs is the most
likely
* Arp source
¢« Parhape tha drying ocut of & conductivae, corrosion
product bridge caused Ly resistance heating. .
s Sinces tha above might he a random affect, it might
‘ha necessary to sepsrataly create an are in the
switch gavity.

T will start wrposing the Tosistivity st bere bo auperutore 2/1 1

No phowe yet. Andy has smmaged far u cellalar phobe wad pager. On tha pouitive side, racaived iviteion o Fred b join
Ain towent fir & Sectiec: Lunch at the Hawalln Cuéo. Should be Aol

IO MOITOw
Ragands
Aty

Pagn 3
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Epstsin, Sally

Fiom: Stevs Reimens (sranamgiion. om]

Sant: Thurxday, February 11, 1904 10 PM

To: Ralman, Axiz "
Bubject Ti actiin

Aziz, I will neot ke in to work on Friday., 3es you Monday. What is TI dodng to
try and ignita the hraks prassura awitch?

Steve Reimsca buildiog § 3cC043
AVT Chamgls E/E Systam Applications mail drep 5011
35-03286 SREIMNERE szsimerabford,com fax 33-032es . >

TI-NHTSA 016299
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Epsteln, Salty — —

From: Barngruuse, Tevan [3oeringnauseiomsi.me.b.cam}
Samz Friday, Fepruary 12, 1900 B:20 AM
T ‘Priter, Fred {Ferdy
= H MoGuine, Andy; Rehman, Azlz
ki g Ford Town Car lisue

wy @) )

FaiT1 TR e e

Frad,

Attached in Ehis massage 1z a2 7T7P8 overviss document that discusses tha asal for thae
TIPS, 1 thipnk chis puta inte one docuymant anawery Lo swvecal gquesticna your team has been
ddking aboue che 7703 dasigniwe will mail you & copy of tha reapert with tha attichménes
raferenced in the cepatt)l. I have alse attached the schesatiz aof the propored refay
circulk and & counr lattsr dessceibing the uza of that circulk, My undarstanding Ln =hat
you did nek pocelve the fax [ msnt t9 you on this on 278, Pleays send pe & quick amail
juat o cea2firm chat you raceivad this and you weara ible to opar the attachments. The
aghematlc did not acan wall, it {w & lictla hacd to s, Axix hes & hacd copy that can
ba photocopind 1f nacesasacy. Plaasw fasl Irow to give me & call with any quasticna you
hawve, {(508%236-3374.

“<Forafole> <<77P80varviowsr LLipraaant Bropoasdl.ppEd>

Stava Beringhauss

T1-NHTSA 018299



Steven Beringhae

Crrga Engineering Masaper
Texas [strommts |
Anlebers, MA 02703

February 8, 1999

Fred,

An we dispussec over the phooe Friday, per your requast we kooked at the possibilives
of afding u fizse in line with the presssre swilch, howevar, we think s mors appropriate
solution might be to use 4 relay circuit (schemasic stached). Owr understanding of the
appiication is tht the brake yressure pwikch is o fhilsafe compooent to shut off the cruise
control iff the standard brake Light swetch thils. The brake awitch therafors anly needs to
be powered when the cruiss comrol is oa, By placing s namally open celay in the circuit
and only closing the relay when the cnuise control iy activated, the ywitch will only ba
powered witet it needs to be, when the cruise cooral is saahlad. If you are correct that
the high surrent deaw is the sowrce of igaition a selay would be » baeter sohution than an in
lime filse becmuse the ralay pravents the high current situation from kappemmg raiker than
reacting once it does pecur.  If you have any questioas, please give me a call at $08-236-
n

Regards,
Stevon Beringhauss

TI-NHTSA 018282




Propristary Informstion

TIPS Ormarview
vVinee

Ti's 1765 ewiick family has besn specifically designed w operaie 13 an antmative braking fwem. The
prwsture caviey of the gitch o been degigned to sesl braks Dusd pressane o IInami| presus 58
movement to the masing portion of Lhe pwikc over the lide my defined in Fard ES -FIWC-9E014-AN

Bachyroend;
mFﬂmmm-ummdnhhhnpummludﬂmEqnn“wuduma
“noal™ on stnchoess 1), Thmﬂhmﬂmuwﬂt:ﬂﬂdﬁnmmhhnm
and the caghwagme. TR purpasa of 1he Kapton ™ digphmgu i 10 provide & fesibls foid tght sl
batwvezn |ha prpsare cpvity wad the ipteragl companenty of the gwiich. Furterniovs, U dikphoigau are
inlended ta transfer peesare 1 the comvere, amd follow (e movement of the CORVETRT 35 presiure in U
presiumd covity (bride Lo grtsscie) m varied.

Toen known ways that brales ol sy scier the conuct crvivy of T17a brake rwisches from e pressuss
cavily ank i, mmmmm-mmw-ﬂ.u £ brake fluid 2ould leak throogh o
damaged or “worn o’ Kaptom ™ diapheaps.

Tha Gaslkat

In order o create 3 Sitd Ut elamomeric scal, there musst be proper conepramion of Use slestamers,
Alfizicm backing of the clatomes o prevest movenent ahes provare in applled, and Axally the
clastomer amust ta compatible: with the wordng fid

Fhuid compatitritity w typically eetablisher] by e ube +f poblishud tabiss Thees iasley list i groges
ind graeral dwterial typat. Lab estrg o Alviys done wilh te spercifie fhod et 1 coclomer
spucified for the spplication sloag with tw specefic cormpoumd Jomsulsted by the wlecind prakst mpptier.
Ethylens Propyieos is weod b s 7778 and o staodard toroughou s industry for sonl gaskce makenaly.
T1 b o sl g thind osbinrcal 10 Bealh EpPELCRIGES T 1984,

The gaskes comprestion tieget wiy cbtxined froo poblishwed indusiry starcliods (e Pariowe O-ring
Handbook). To duis parvicnier desigs 3 sominel pesion compression of 2%mal select, The depih of Lhe
uoqoan: glasd seown on asscheoent 2 coptvoly Lhin siicingy. Thie gaod diension is cix i the
Tespant at Ut Jime of mbowcfactoming. As i nikolt, Uiy dilvnkich nh smbititinn wills Lha et
dimensions delermines the final gkt corrpression when the sssmbly 11 cricped together.

Laxtly, tha ménnmistit/poetition of 1 gagical ®iaist (et i ippllet Sum bt cootridled aid resirined.
This Stsign stccttplishe tris by misctin g (9 onier dianstec of thl gasket to te sllghily smallar thic te
inner disaweies of (he gaciel ghand of ke sned plaind harpoet Therelsen, the bespart gland prevemis the
ket from maving ooowxrds when high prosum & agplied to the ywich.

Tha DFMEA ooilimes i typae of sty thet were selocted asal ren o comlirn teat il o thesy prrameien
e mleciad cormacly, The reselting dealge W el 10 test conditiens; that wars: iariemled to duplicale
 srtund eppliostion aonelitings, aod bs somy casss g beyond dhe intended Bots s Sk, See the DFMEL
Docimient Dutpber 307794 s Crslomay pecificetion ES-F2VC-3P924-AA . Bpucificully, borwt mting,
irspalse weting, snd thecaal cysie festy worn porfrsed ie: coacfirm dail e il picionmnl a istended,
Tha spenifin daeile of tese il nad e rivics il e oot ot (e PY s mepont arsbars lisced balowr:
tﬂpﬂl_ﬂnhmﬂum




L

1. PO TTPSLI-1 193!
3 PSHes TTPEL3-L 1982
4. PS9It0 FIPELS-2 19%3
1. PRI T7TP5LI-1 1992
£ PSA30I TTRSLS-1 1991
T PET4 TIRSLA-] 1993

nghcod-rrarmufacrurig ancenalied can by produced #om oot of spec gankets, coalamimisen of the ket or
scaling rortaced, s & & rEsul, May crum lesiy ety o ke [0 oroer 1o protece TT' s COStomar supply
chain from gaeket-manuficoming iymsa thare are several prevemtative cliom io place. These sctaps
include: hafr natn, pravertrve smocks, and claoeing peoctietel for the spupmi. o adelilion, T1's
auomeind ssenbly aqoipa bl seaeon 1o deteched presency and oniengisen of det gasket wnd the 3
Kagion ™ Liyacs. TT'3 costomer retars rates idbaeed by puist retorn and amalysis recors are b thst |
P {ooe Ledker ot ia 3 yoars oo mascr cynder ek wxing)

Kaptan ™ Disghrapmw: )

A pregme swiich disphragm xrst sl e prassre cavity, Ininssii pressacs forced 1o i comverter. and
folicw |l comveriar st Wit sagaifennlly alfacting the swinch ealibrrtion poind. [a addition, the
diapieagre maderisl ol b Tesistet 1o chemical aack try [he brakor Mmid

Baskally, 2 sngh pce of Kaptom ™ in this depign coomts of 2 0.003-ick thick petyimide fLim
Larinuied o Bath sides with & 0.00]1-Inch tick FEP Teflon Iilm. The pobymnids Ahn b the shility 1o
sirstch without beeaking (straims on e oader of 0% befhr: uptim), and the Tefloa film i conpuiib
with 5 wide Tangs of chemicals. Axa remut of this | xyersd cormtrastios, Kapion ™ wat: selacied for i1
mechanicsl and chemuieal proeniel m.nmm%mumummﬂ
rpphicarions sinse 1931, 1s this application lkree siaciod Kagrica ™ bryers wera used us 1ke disphragn
scal.

Ta conflem the corsect mamerinl was cabariad dor thix application we refir o 1he DFMEA_ Speciflcally,
the Kagon’s ™ sbility lo ruet 1 spactfied mpeivanesty (PY repants Listed shove). 5ince iemperahiee,
chemucal qponns, s stvum lovels 5l Gt the life expectuncy of the Kapeon ™ diaphrgen, adoitional
=pling iy commonly dona. A typicl hepeiet hist would ot et pretsare Syehes i 1430 pai, cOraexat
trrmparatee of 133 C, and 2 cycla vasd of L20 crelessuimaty. Dependiag on Lhe Dyctory. listed sbove, the
15 expactancy of 2 TT brake prasure pwiich can viry, el typically in artasd | mlllion cyclel which 24
wll above s 506,000 oveles spacifiad i 1he Foed speciflcation (BS-F1VCAF924-AA). (Ses Lile
Testing to Fadlere (PEAR/14])

In ncdithes; Contioud coMbrILMC st has ham ongring for sy yeot 8 TT. The parposs of this
fegting in b comfiprn Lt thy cowspowsnts, Tuterlils, il procsta hawe rompissd sabla over bime and
iust thwy cheel g i |y congicignity being achieved. Sow itached [P separth wioch conftrm 100%
seconmefell paasisg of 50 tenis Sefinod L the specificaion.

Myrufscturing & MV coceatien sach M piached Kapton™ gan xifect the Kapton ™ displwagn sal
parfocoance (e FRAMEA Document ¥ 503891). Miswrisbrbocsicsl compatibilicy wnd strem/oirnin
bty Atic o Al camm L Kapion ™ cisphmpme o frigee. Ses DFVEA Docuy e mumber
3074, lo order to verify de corsect dusign paroier weso sctecind, the ywilch was dulgected & &
s oF it doalgemd b st lise accalaraind Ll tpting of thy spplicatios. See PR neports called oul
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goove  Lifk testing per the customes specificiiion (ES-FIVE-9F24-AA) Ay shown acceptable
pafirmance.

Tymically, Kapion ™ fafigne occunt well over 0.5 mullioa full-scale pressare cyches i our kistary of
sintilnted and accelermiad 1R (enimg. When Kaptan ™ faigue don woaur. there ame viaa) sgni of de-
Lymination, crackizg, and embritierient. The Kipios ™ duphengms braak down St in the arees of
highen siress ined OfF Rrn. Typloadly, the dry fegpon o shi beeak down i the circumienential arey
marfoniding tha converir botetn, Set Endurancs Test (report # PRSWSYL Agam, disghoagm ife
dapendn an dregy levely {pragayre magnitde spplied), temperature, and chemical expogme. The bove
mericned sy were conduewsd io TT'y Lid: Test Labh with elsovely coniroliesd conditnns,

Waiar haa boest hown (o scrierais the aging of the e pehmide Wisker can b ialmodecad in oo
oW, sy

11 Hy entering the contmcl Cevity W L elecimica] connector
2) DBy bming i scintion in the brake Mid s extering e pitch via de prezsurs pant,

Winn wator outech Ui connecine W will “sge”™ 1he Kaptos ™ disghoynas and b e appear as thaogh
iy bave ribchedd ch il of life. TIs conditian bagtad vismal cluss. Clessic sigra of chemiza stiack of
MMNWWHHTMMMMMMMMH
cracking of e buisa polyiar. 3¢ Endorrscs Test {report PAE/17)

Anthores] by Bryan Dugue. Call Asly Moguirk or Bryas Dugus whh gutsions,

TI-NHTSA 016298




77PS Overview Appendix

Presure Swipch Croas Secian

Hezport Priut (T ¥ 367087

Gaslewt Pring (TIN T4353)

DFMEA for Gaikat snd Kapion Seal

Lif'e Tant iw Failurs Test Report (W etholl Analysis)
Customer Spacification (ES-FIVC-SF¥I4_AA)
PEFMEA

IF Ten Repins

Ewduranes Trt Repori

WREAPE RN
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Bovem Barfinghcmiie

Design Enginaering Manager
Tonm Instrumenn moorporamd
Attishora, MA 82701

Feboumry 8, 1999

Fred, .

As we discussed over tha phone Friday, per your request we locked ot the possibilities
of adding & fuse in lng with the pressuce switeh, however, we think a morte approprisse
sakxicn might be to nsc & relay circult {(schematic mitached). Ouwr understanding of the
application ks thay the brake prossurs wwitch iy a St componont w0 sivut off the crulse
coptred If the standwrd brake Hght wwitch fails. The brake switch therefore cnly noeds to
be powered wben the cruise comtrol is on. By placing a notmally open rolxy in the
circwit and oty closinp the elay wisen the cralse control ia activaled, the swich will only
bo powered when 1t necds 1o be, when the crulse control is enabled. If you are commet that
the high covrend diww is the source of [gaition s retay would be a betier solution than an in
Ling fouse becaruew the reloy preveats the high cament situation from happeaing rather than
reacting ouce it doea occur. [fyon have sy questions, please give oz = call ot S08-236-
3T,

Regerds,
Steven Becinghauze

TI-NHTSA D15288
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From: DEIEL --DRENOAS Dnke aodl sims A27LA 99 4713558
Tac FRORTER --DABMGOT

FROM: Daspak goal TRAXT (TIC =08 :00)

=lih sct; TOUWN CAR IEVEITISATION

Trom an infraatrudture polst of view i thave ECyuRing SBAN 1M Dt ba done t
1 t'.hu:;ht o had A m:l.'::lll tank forcem working on this alrsady. ion

Call n= pla.
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% .

= Br
Root Cause Investigation-

[dentify flammability characteristics of switch compunents
- AVT EESE Materials Engineering

Identify switch contaminants in parts returned from the field
= Central Lab analysis

[dentify potential source of contaminanty
= Central Lab analysis o

Identify potential for and possible sources of internat brake switch leaks
~ Central Lab and Texas Instrument .

Identify potential ignition sources during switch operation/malfonction
- AVT EESE Chassis Electronics

Simulate poteatial switch malfanciions in a laboratory ¢nvironment to
evaluate the potential for igniton
~ AVT EESE Chassis Electronies

Collect additional field sampies (including connectors) for isboratory

analysly
= LVC - Safety

TI-NHTSA 016306
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Yy

Root Causs Investigation Tasks

What are the combusitbles?
AVT EESE Materials Engineering
Are the switch materiala compatible with brake finid?
by 21899

Are the switch materials compatible with brake finid in an slactric Seld?
by 1899

Are tha switch materinls compatible with brake fluid and conteminanis?
by 2/184%

Are the switch materialy compatible with conteminated brakes fmid in an
electric field? by 271899

Flash points for all materials? by 21889

What ia the difference i the base materialy that look different?
Texas [nstroments by complems

What are the matecial call-cuts for 1992 and 19937
Texas Instramenis by UIEA9

What are the contaminants in returaed parts?
Central Lab analysts
Results of Mernphis part snalysis by 21899
Results of testing with comosion simalarion?
AVT EESE Chassis Electronica by  complete
Black corvasion recrepted in lab on wirgin parts, Given to Lab for ancilysis

T1 analysis results of the Mamphis parts ( crease marks in diaphragm, etc) 7
Toxas Instroments by 21399

5. Relmeyg mign 1 of 7 1
EPWORKD. doc peimnd 10:13 AM
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ity
What fo source of contaminants?
Central Lab analysis by 2/18/99
What causes brake fluid leskage? By 2/24/99
Central Lab and Texas Instrument
What does TI DFEMA say sbout this failurs mode?
Tm_hnm by 1699
What are T1 in-process test failurea?
Texas Instruments by U699
Daes the event ocar ooly on velnoles with ABS?
LVC-Safety by i8my -
'What beat source(s) atart event? .
AVT EESE Chasals Electronics -
Analysis of hamess pig-tails
AVT EESE OFD by 2/1899
Recreate Event In Lab
AVT EESE Chessis Electronics
What does it take to start an event? by oo-gomg
If & awitch is contaminated can it start the event? by on-going
Switch with clewn Brake fiuid intide is being moniiored for increase in
leakapy current.
I current ia stoppad does combustion stop?
Coliect Fleld Samples '
LVC - Safety
Collect Brakes Pressure switchea and speed comtyol servod with bumesses
attached, By 22299
B PFaimew ppmi 7 110099
BPWORKIM. dix puricied 10:2.% AB ]
TI-NHTSA 018307




FER 12 '99 A9 FR CHASE[E ELECTRONICE J13 3R 4145 TD M1SSEXIEIT4S P, 8509

f,{t_
Miscellaneous
Can the switch act 2s a flxse?
Team by  complete
Ne,
Cauid a fuse {o.g 2 amp) be added in saries betwaen the stop lamp fuse and
the braks preswure swiich?  Failure parcmeters would hove to b¢ imown,
‘What are descriptions from AWS and CQIS?
LVC-Safety by X899
‘Wiiat are we seeing in retumed Speed control modutes (FRACAS)?
Visteon Speed Contral by 21799
Provide color photos of Econoline? o
Texm Insrumeants by complete
There are no coiar photos,
8, P pmd o7 20N
BPWORKEL doo el 1013 AM
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. “

Coptai etion T

Competitive Vehicles
Haw ix switch packaged?
Is it alwnys Powered ( HOT ALL_TIME) ?
Are ths contuets openad whes pressure applied?
‘What is fose Emit? :
What is being switched?
is it a redundsat switch?
AVT EESE Compatitive Analysis by 124799

What dosa Spesd controf FMEA asy shout Brake Switch ?
Visteon Speed Coxtrod Yy compiessd
The Brake Pressure Switch (Deactivation Switch) coupled with the Stop
Lamp ewiich are cotsgorises ar "Awtomatic Deactivaiion . The FMEA lires.
Automatic Deactivation™ as current design control for 66 different potential
cause’ mechanical fatfures. :

Hrake Pressurs Switch (Decctivestor Switch) is one of the most important
safely features.

‘When was noa-Presmnre actasted switched introdwuged?
AVT EESE Chamsls Blectromics by  complerad
25 Contingrital and T/Bird ware firsi 10 use it.

Is the Circuit drive bi-side or low-slde?
Visteon Speed Comtre] by complefad
Clrendl is low side driven,
How does speed control use tids switth?
Vistesn Speed Cantrol by complsred

1. Brake Pressure Switch providey slecirical powar to the spesd control
sarve chach circult The clutch clrovit needs to be enargized for the servo

motor to pull the cabla.
2. Switch providas o redundams method of sansing brake appiication

independent of the primary system deactivation mode; this isa SDS (SC-
0003} raguirement.

3. Reiman g of? 219
BPWORKEL doc prizind M:13 AM

TI-NMTSA 016309
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“f
L4

v Signal from the stop lamp switch is primary deactivation mocs for
brake application,
nger herd” ; Brake Fressure Switch provides

(e  Adrt  Orginy congition
redundont brake signal to the speed control logic (stmilar to stop
lamp switch rignal} and dirconnects power to the cluieh circuir:
cauing the spead control servo puiley to immadiately recum o the
idle position. Note: Undar normai broking conditions, only the

sop lamp switch signal cancels speed coptrol oparation.
Do all Ferd applications nse switch between fose and losd?

Viptwen Spead Comtral by complute
YES
Do all Ford appiications hava switch connected to HOT-ALL-TTMES?
AYT RESE OPD by 213799
Can Braka Pressure Switch fumction be removed from power feed circuit and
plscod in gromad reiurn dreuit? '
Visteon Spaed Control by  compisted

1. Would require redesign of the speed comirol electronics,
4. Additional isnlaad ground cirovit I3 required
3. From FMEA position switching the ground circuit is not as good as switching
the B+ feed
o With a ground return circull; short to ground ffauis) it wosld override the
ceactivation switch.
o With the current power faed sircuil; short to ground make the sresd
contral sytiem ingperaive. A shart to power is required o overrids the
deactivation xwitch, much lawer posential to occur.

Why is this switch connected to HOT-ALL-TIMES?
. Visteou Speed Coatrol by complersd
Bucauss the SDS requiires it 10 e connacted to the same fiss ay the rtop lamp.

Retmumy Got? 1099
: e privmd 10:15 AM
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%.
What iy SDS requirememnt anmbar?
Vintson Spead Control by
SDS (5C-0068) nates: The stop lomp switeh and redhimdant decerivator
switch must be on the soma fusad olreuit.

In it fassibie W ciscermect the xwitch az immadints containment?
Ye3. The customer will noi Aave use of the speed control.

Is it acceptable to Jumper ouwt the swibch a8 immediate containment?
Yisteon Speed Control by completed
NO.. Would eliminate on imporont sqfety feciure of tha ipead control
sysium. The Broke Pressure Switch provides the redimdaont method for
senving brake appiication independent of the primary xystem deccriviarion -
mode. Thiz is an SDS (SC-0005) requirsman:. ,

Elimination of this faature reiuires the concurrince of the GGC. .
Other recommendntions for immadiste containreent?

All by ougoing
Add fuse batwasn tha stop lamp fuse and the broke prassure switch?

Relman 1687 219
grmlnm e peimnd 10:15 AM

wt TOTAL PAGE. 39 3k
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Bpumann, Ruas

From: Bavirgjhause, Stevan

Sani: Friday, Februsry 12, 1953 8:40 AM
Ta: Baumann, Auss

Subject: FW: Ford Tewn Car [83ue

FYl
F; Saringhaies, Seran

Sant: Friday, Feoruary 12, 1588 B:37 AW

Te: 'Poriwe, Frad {Fond|'

- H MoGuidc, Ancly; Fahrman, Axiz

Hubjmot Fowd Town Car lnm

Frad

Attachad in this massage s 8 77FS overviaw documant that discussas the amal for tha 77P3. |
think this puts iMo one document answare to esveral questiona your team haa been asking abowt
tha 77P5 deaigniwe will mail you a copy of tha report with the sitachments rderenced in the .
raport:. | have aleo aitached the schematic of the proposed relay cincuit and & cover Isdter
describing the ues of that clreuit, My understanding is thal you dd not receve the {ax | aen to

you on thia on 28, Pleoss send ma o quick amall st to conlim that you recelved this amdt you
warg sbia [0 open the aitschmants. Tha schamatk: did not scan wall, it s & Rtile hard to read,

AZiz g m hand copy thel can be phatocopied H nesossanry. Pleass fas frae bo give me a call with
Ay questians you have. (508)236-3378.

EaaTC 1. FIFEOw i, i fronOmids Pt

Steve Bannghauea

TI-NHTSA 016312
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Steven Beringhause

Desige Enginesring Manuger
Taxas Insmemest Incorporated
Altleboro, MA 02703

February 8, 1999

Fred,

As we discusaed over the phone Friday, per your request we looked &t the posaibilities
of ndding B fuse in line with the pressure switch, however, we think a more appropriste
solution might be to uac & relay circuit (schematic attached). Cur understanding of the
application is that the brake preasure switch is a failsafc component to shut off the cruise
control if the standard brake light switch fails. The brake switch therefore anly needs to
be powered when the cruise conrol is on. By placing a normally open relay in the
circuit and only cloging the relay when the cruise control is activated, the switch wiil only
be powered when it needs 1o be, when the critise control ig enabled. If you are correct that
the high current draw ia the scurce of ignition a relay would bo n better solution than an in
line fuse because the relay prevents the high current situation from happening rather than
reacting once it does occur. If you have any questions, ploase give me A call at 508-236-
3378

Regards,
Steven Beringhause

TI-NHTSA 016313




Ford Electronic Speed Control Deactlvation Pressure Switch

pLedil vBLHNIL

T1 P/N 77PSL Series
INSTRUMENTS Wear Out Eishhnne
Mansfacturing Eaviramest . ;
Ampmalies A v """
Pimched Kapton
Dvir Pressge Expesur
Missmg Kapton ME Tempeeanise Tz Un Croepponcius
S Plexipo-Chemical Enposur
Contulnination Meiween * — e Compomenis OMOF
Kaptons ChemticalWetet Specification
Expuoane
_ Gacket
Excessive Cycley Leak Diaphrapmn
Wear Out
ABS Feed Back
[Excesainve Cyclen)
Washer Converter
imterface
e Wrong Displwapm(s)
Prop Valve Interactiod Thckmeas
{Prexnwe Spileef Cycles
Imcompatible Material
Under Specificd
Applicaion
Application
Fplnm Design

021144/ & Dague




Propristary [nformaiion

TIPS Ovarview
21489

TI"s Y7P8 switch family has bean speciflcally designed to opemie in an putomotive braking sysem, The
pressure cavity of the switch hes been designed 1o sep] brake fluid praswure and raxssmit presyre s
movement to the sensing poriion of the sweiich over the life ax defined in Pord B .FIVC-9F9 24 -AA.

Batkground:

The pressusc cavity is compoacd of the heaport, guaket, und three Kapton ™ disphragms {called cutar
“seal™ on mtschenent L.} The purpase of the gasicet iv 1o provide a fluid right seal betusen the hexpoct and
the disphragnn. The purpost of the Kapton ™ disphragms i3 1o provide 2 fexible fluld tigh seal between
the peessure caviry and the ineenal camponerra of the switch, Purthermocs, the disphragms are ntended to
trixdfer presire (o the converter. and follaw the movement of the canverter a1 prassuze in the presaurs
cavity {brake lins pressue) is varied.

Two known ways that brake Nuud may esier the comtmst cavity of TIs braka switchen fom dee prasaure
civity ure | braks fluid could leak pust an impaired gasket seal, o ii. brake fluid could leak through &
dpmaged ar ‘wom cut' Kapion ™ disphragem.

The Gagket:

Izt arder to crears 3 fuid rght elaskymwric seal, tiere must be proper compresmicon of the elastomer,
sufficient barking of the slstomer o prevent movemas when presaure is applied, and finally the elusmaer
s be soppatibie with the warking fhit,

Fluid rompatibility is rypically establishad by the ws of poblished mbles. Thesc tablen list fluid groups
and geners] matenad types. Lab testing is always done with the specific flaid that the eiitomsér b
specified for the spplication along with the speciflc compownd foomulated by e selected panket supplier.
Etkylene Propylese is ussd in the 77PS and is standord thossghout the induatry far senl gaiker matertals,
TI huy been using this mawegial in brake spplications since 1988,

The gacket compretian mrget was ohtined from publabed induwoy sandsrds {see Parker O-ring
Handbook]. In this particular design 1 nomina] gaakst cormgression of 34%wis selecnd. Tha depth of the
beapart glind sbown on sttachmen: #2 conrala this sribute. This glend dimension iy cok into the hexport
ar the time of naanufsctutitg. As 4 result, this dimenaion in combinatine with the paslet dientions
determines the final paskal compeession when the smembly & crimped wgather.

Lanly, the movemmipoyition of the gasioer when preayars is sppiied must be eengralled and cesrsined

Thit dengh scconplinhes this by selecting rbe auber diamater of the gesket to ba slightly sauller thaw the
inner dismeter of the gasket gland af the stee] plated hexport. Themefore, the bexport glund prevents the

guske! from moving cutwards when high pressure is applied w te pwiech,

The DEMEA. outlina the fypes of tens thae wane sbected £nd nm to ooafirm that all of theas pararamey
are sqlactsd commectly. Theresulting design wad exposed ta test conditions that were mmnded i dughicate
actual application condigiany, and in soms cases go beyord the intendad limits to failure. Ses the DFMEA
Diacurment samber $03794 and cumamer specification ES-F2VC-9F024-AA . Specifically, burst tenting.,
impules testing, nad tharmal cycle teals wera parformad te conflrm thae the gasket performed as imended.
The spacific details af thess tests and 1he resul can ba seen i dw PV test raport mumbers Listed below:
(capies cam be provided on request).




Test Regort # 1L Swisch Fart number __ Year Teated

. PE9IM43 TrPSL2-3 199l
2. Pam/40 TiPSL2-1 1991
3. PS/eIMB TIPSL3-1 1991
4. PaRED JTPSLS-2 992
5. PEm2Al TS 1992
6 PSAMIL : TTRSLE-] 1993
T. PEM34 TTPSL4-1 L1993

Caskeat-manuficiring ancaalies can be peoduced from out of spec gaaken, contmization of ta gaskat or
sealing murfaces snd as 1 zexnlt. may couse laks sarly in Jife. Inondat o protect T1's Customer spply
chain from gasket-mamufachoring issucs thare are severil prevenmative actoos in place. Thess yctiops
inglude: bair nots, protective smocks, and cleaning progedures for the squipmant. In addition, TI"
stomaid sasembly squipmamt kas sensocs 1 detecsd presance and orisstadon of the guske and the 3
Kapion ™ layery TT'x customer remurn cates indicated by pust Teturn aad analynis recogc wre less then |
ppio (one leaker retumn io 5 yeans from cwasier cylinder leak wating).

Kapton ™ Disphragnes:

A pressure switch disphragm reuss seal the prossnre cavity, tracsmit pregsure forces to the convertsr, and
follow the converer modion without sigaificantly affecting the vwikch salibration paings. [n addition, the
diaphragm maexial mrust be resisima ta cheenicsl sttaek by the braks fuid.

Basically, u single piece of Kaptan ™ in this design conatss of » 0.00-inch thick polyimide Aim laminaced
oa both 1ldea with & §.4001-mek thick FEP Teflon flkm. The polymide flm has the abllity n sresch witheur
braxiing (strains an tw order of T0% befora napture), and the Teflon film it contpatible with & wide nge
of chernicals. As & resubt of this Yayerod conurraction, Kagion ™ was seieciad for its mechanical and
chemical propertion. Marvover, TT has been using this material io peessuse rvitch applications since 1941,
In this applicasion fuee stacked Kapton ™ layers were naed us the disphragm seal. .

To confirm the carmeet material waa selocted for this wpplication we refr 1o the DFMEA, Specifically, tiia
docurment identifles burst testing., inpuls testing, und thermal cycie teating. These tartd codfirmed the
Kapton's ™ whility 1o meet the mpecified reguiremensy (PV reporu listed sbove), Sioce temperature,
chemical exposure, and sroan Levels all affuct the lifs cxpectancy of te Kaptea ™ disphragen, additonal
testing i comrmcely donw. A typical impuler test would inchuds pressure cycles to L4350 pei, comsant
temperature nf 135 C, and » eycle it af 120 eyeleaminute, Dapeading on tha factoes Jised shave, the
life expecrancy of a TT beaka pressure switch con vary, bui typically is smound 1 millon cyeles which Is
well above the 500,000 cycles specified in tha Ford specification (ES-FIVC-9F924-AA). {See Life
Teating to Failure {PS/OR/14))

In sddition, continued confonmoamce tetting has boen onpoing for eny yeard 01 TL. Tha purposs of s
Iesting i 1o copfinn that the compoments, axaterialy, sad proceasey have remalned siable aver tene and that
the design intead in conaistently being mchieved. Soe attastad (P repons which coafion 100% sacerantul
pasing of all teats defined in the epecification,

Muuacuring & PV anomalics such a pinched Kageca ™ can affact the Kapton ™ dlapbragm seal
perfarmances (ars FPMEA Document # 503631). Materialichomica] compatibility wnd sthese/tirain
cabceztrations can slso cause the Kapion ™ disphragms to fatigue, See DFMEA Docutpent number
503795. [n order to verify the correct dasign parametars were selecred, the switch was subjacted to s
mmber of et devigned ta simoulate acculeraied lifs tewting of the application. Sve FS repecs called cut
above. Life testing per the customet specification (ES-FZVC-9F924-A4) kay shown accepinble
performance.

Typically. Kapmon ™ fatigor occues well pver 0.5 million full-acale pressure cycles in our history of
simuluied and aceeleruted life epting. 'Whes Kapton ™ farigue does acenr, there s1e visual signa of de-
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lamination, ¢rcking, and embritternent, The Kagon ™ disphragens break down first i 1he aress of Righest
streay and of strain. Typically, the first region to show break down is the circumferential scea sumrcusding
the converter button., See Eadurance Test {repoct # PS/98/53). Again, disphragm e depends om ittey
levels [prewsyre omgnitude applied), temperature, and chemical exposuy, The above mentioned teas were
conducted in TT's Life Test lab with mlntively conwalled condinons.

Water has been sbown 10 accelerute the aping of the bass polymide, Watsr can ba incraduced in Twa
knows ways:

1) By entering $ie coteact cavity vis the elecirical monoector
3) By being in 3odation in the brake fuid and entering the switch via the presgame port,

Whea wittsr entted the connecesr it will "age™ the Eaptoa ™ daphrapres wed maks tem sppokr 1y though
they 2ave seacked the sad of Jife, This candition leaves vial clues. Classie sigss of chemmiesl attack of
the Xapion ™ Inckade de-lamination of the Tefloo fram the bass polymids base, snbritlement, and
cracking of tha bass polymer, See Eodurance Test {repory PS/9E/33).

Authored by Brysn Dmgoa. Call Andy Megoirk or Brysa Ciagos with queshions.
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77PS Overview Appendix

Pressurs Switeh Croas Seetion

Hexport Priot (TI # 36900)

Gaakat Print (TIN 74353)

DFMEA for Gaskat and Kapton Seal

Life Test to Failure Test Repore (Weibnll Analysii)
Customer Specifleation (ES-F2VC-9F924_AA)
PFMEA

IP Teat Reports

Endorance Test Report

S
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Epstein, Sally —

]
Fram: Rehman, Azl [srahmangemell. mz.H.cam]
Bant: Friday, February 13, 1009 10:30 AM
Ta; MrGuirk, Andy; Bannghauss, Stevan; Oogua, Bryan; BEaumann, Rusy, Sharpe, Robert;
Dougles, Charles; Bxker, Sry; Rowland, Thomas
Subject T7P8, H1140

Maln avant of tha day waa the Techoleal Raview, Highlighta:
Koy participankts were: Jack fasquea Chisf Epginwezr, Luxury YO
Chuck Peake Prigrap Enginaar,. Towm far
Ann O'Neill Quality Dicectory, Luxury VO
Sam Cola Manager Large Velicles Elactpieal Syatama

Hext Tach Aeview! Evary Thoroday, implles cors bess prep sasting avery Wednasday.

= Thorw iy a need to heve tha ability to implemant, whataver solution is decided, in twe
nonths max.

- Heaxt mesting with NATSA 12 next wawk, asn pack af thele cegula: guatecly mastings. Tows
Car wtderhood Eires will ba high on the dlscusiisa list, and the axpesctstion [ hopm?) ia
that Ford will bw able to get 2 months time e ileplimint 4 adlution.

- Tharm is a vary urgent nesd to ra-ctwAte Lgnition ln the labh. Thay kapt coming back to
this agesin and agmic.

= Thars was coniidersbla concern that tha flald dats sst 1s oot complests, and Jom Nemi
has hasn tasked to get & clearwr pictuce of thi swvints breakdown.

= Thars wata strong faslings of "got Lo oo mare”.

- Tred's ztatamart that "TI Englosering is resident bare® alicitad a "Goocd" respomae.

I et wWith Fred 2/12 morning te captura his thoughts on Fallow up ACLlons!

= Keed a "raft" of sxparissnts to sccalarnte kepton weap. Hadd to design and ekacuta a
DOE with tamperatura. moisturs, disc enecgy, contaminanta | scap, datargant . # of kapron
layacs atc na Emctois. I will glese with BEyan on this. Wa nesd & plan with Eiwing by naxt
Wndnasday.

= Looks like we may nied 2 - 2x lifa. Will need to sataplish creal application requicsmant
for 10pe/150% milas. 500k iz not sncugh. What salutions can TI evaluate and put inte placa
in 2 montha,

- Mo patantial saluticn should be eliminated Ear coat casaBona. -

- Having the switch het at all bimes is not a good practice, and Fopd will ba internally
. warking on & aplution far this, I did not get & fsalipg that thia is going to happean lo
the 2 month time frams sstablished sarling. )

= T havw Eha foarmal workplan that Steve Reimers Ln csordinaking. I will fax it to Andy
today. Quite & faw af the T acticos have been coppleted, but are open on che liskt. I will
work with Atave ts closw thsse out.

I have a weotlng with Central Labs felks at 1.00 eoday to lock at kepton Frem nan-fire,
non-leak awitches with varving milsage, This Will be kay in trying to corcslate kapcon
aging in the Eisld as opposed to lab tasts. Brysn, oan we do ERis with the awitches W
pulled from Ehw Field with koown mileagw. Can Wi AWap PAELE in used cars, Ay At Taacal
Today BN, we wWill sadt with Srag Stavens, matsrials quy at AVT vho has basn tasked with
gatting Dow In tha lonp.

Wich Fred out nest weak, Steve Feimars will be main TI liason, I <9 plan te contloum my
Piald sxsigoment for ancbher wask, aod will evaluats peed for further axtansions at tha
and of neut umek.

FYL, L have a phoce & pager now. Thanks Andy. I feif like "Far From the Maddening Crowd
{ Thomas Hardy ! without the <ohgrlink!

Phons!r 308-Z0B-6115

Fagac: lE0D-948-4€46, pin 604-2042

Aagards -
Aziz.
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Dagus, Bryan

Frome Fatyran, Azz .

Sent Friday, Febrisary 12, 1985 1328 AM :

To: WeGulrk, Andy; Beringhaum, Btoven; Dague, Eryan; Baunenn, Funas; Sharpe, Robort; Davgias, Charas; Baker, Qery;
Rowiand, Thomas

Bab{wt: 7TP3, 21189

Wain ever of the day was the Technical Review. Highiights:
Kay participants were: Jack Pasquas  Chiaf Englnser, Libeury Y
Chuck Pesks  Progrem Engineer, Town Cer
Ann O'Mall  Quaity Directary, Lustury VG
Sam Coky Marnaper Large Vehicios Electrical Systems

Max! Tach Roview; Every Thuraday, Implles cons team prap meading evary Wednesday.

- Tham is & nead to havae the abilky o mplamant, whatever solition is deaided, in o monthl Mk,

~ Naxt masting wah NHTSA le next wask, as part of thelr egular umiery mestiiga. Tawn Car undediood firea wik
hﬂhbﬂ\ﬂﬂhdmhﬂllﬂ.uﬂﬂlilﬂpﬂhﬂm{hmﬂ Ia that Ford will ba abla te gel 2 mentha fme fo
imploment a sokdicn,

= Thene in & very urpent nesd 1o re-creaie ianition In tha ab. They kept coming back (o this sgain end Again.

- There was congldernble congam that the flakd date 2 b3 nof complate, and Joa Nem| has beoy taoked o gl o
clearer pletum of the evants breakoiown.

- There wars strong feelings of "got © do mane™.

= Frad’s atabarmant that *T1 Enginearing ks rasidant hams® alloltad a "Goad" responsa.

| mat with Fred 2/12 moming to captura his thoughts oh foliow up actiors:

« Nead a "raf* of siperimenis 1o accakamte kapiea wadr. Naed to daalon and sxacuts & DOE with temparatura,
maisturs, dsC #NegY, carmtaminants [ poap, daterpant ), # of kapion layers etc e factors. | wik cioass with Eryan on
thia. We need 2 plan with iming by ned Wednesday, ————
-Lmhﬁmmmrn‘:hndﬂ-aulhml o slab ] apoicaii
S00k Ix not anaugh. What solition ralunto aivd o
= No poteritial salution ahauld ba siminated for cost roesons.
- Hving the awitoh hot at aF timae is not & good praptics, and Ford wil be infarnally woddng on a saktian for thia. )
did not gal & feafing that thin la gaing 1o haapan in the 2 month tima frame catablished eariar.

= | have the tormell workplan that Steva Reimern b3 coordinating. | wil Lax i to Andy today. Quite a faw of the T
actiona have basn completad, but ans open on tha list | Wil work with Steve to olosa thess out

| have & masting with Cantral Labe fotu at 1.00 today 10 look st kpton frem non-tke, non-leak metiches wih verying
milaaga. This will ba key i brying to porrelata Kapton Soitd N1 W THHG apnated 1o iab taets. Bryan, can we do
this with the switohes we puliad from tha Reld with mifsags. Can wa mwap parts In vend cary, nay at Tasca?

Tmﬂumﬂmmmmmwnnﬂmmmmwmmmu-munn.

With Fred qut nasd waalk, Steve Feimaer will ba main T1 fason. | do plan to sertinue my fAaid essignment for anathar
week, and wil pvaiusbe need for furthar exionsions at the and ol ngd weak

FYI, | have a phone & pager now. Thanks Andy. | ek 1ka *Far From the Maddening Crowd ® { Thomas Hardy }
without the ooenm-inkd

Phong: 508-208-8116

Pager: 1800-945-4845, pin 804-2042

Feagarda
Axiz,

Page |
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Mcoulrk, Andy /j( t{w

Franc Rahman, A2z
Sont Friday, February 12, 1999 1128 AM
To: MoGUlrk, Andy; Beringhause, Steven; Dague, Bryan; Baumann, Russ; Sharpe, Robert:

Douglas, Charles; Baker, Gary; Rowiand, Thomas
ubject 77Ps5, 2111/98

Mun svent of the day was the Tachnical Revisw. Highlightr
Koy participants wens:  Juck Pasquas  Chisf Engineer, Luxury VG
Chuck Peske  Prograem Enulnur Tuwn Car -

Ann O'Nal Oual Diﬂ:tul! et
Sam Cale hlunglrl.ﬂﬂ HduElu:MnH S!Itmw
Next Tech Review: mmumn,mumummmrgﬁywum
Mi-nnmmmmaﬁmhlmmwmm
Hmmuﬁmwitl'IHHTMIlmmﬂ. part of thair:

-Mgiar g
b high an the disousslcn Ret, and i {hnpﬂjilhutmm
implemant s solubion.

A undashood fras will
o get 2 menbha Bme

- Thera fa @ vady urgent ngad i re-crate fanftfon in the lal, They back to this again and again.

- Thare was conaldurably’ ganc ﬂ‘l.l‘tlhl-!dddﬁlﬂtiljﬂtmpiﬁ& and Joa Nem! hag bogn tasked ogel
claaner pichure of the swig e j
= Tham wan o g - v

_ Fred's statemant that "Ti i Taskient here" shicited & "Good™ respanee M i
{ mat with Frad 212 moming ¥ caiplune bis thoughts on follow u : %

= Maed » “rait" of experimeris (o aocelarale kapton wear,

molstLre, Giac SNMTDY, contaminants { aoRp,

thia. ve nead & plan wih dming by next Wad
- Looks [l we may nead 2 - 3x e, Wil pgad tg

= Mo potetial mhﬂnnmu uilrrir.hd 0 mntmnl.

- Having the mwilch hot ot all imas (s not & good practics, IﬂFﬂdiﬂlhhmlymmmamhﬂmhrhu
Hid not gat a fesling that this is guing o ppen in the 2 month kme frame cetatiished earir.

= | kv the farmal workplan that Sieve Reimars o coandingding. | wil Fax & io Andy icdey. Quke & fow of the TT
Achions hava bosn comphstsd, but ors open on tha Bul. | will work with Siwe 1o clcas theas aut.

| have o rmesting with mwmmhmmmumnwmm non-lagk swiiches with varying
mlhlgl.mm‘lblluyhm TR _ ) ok possd 1o lab texts. Erven, can we do
thin with the switches wa puliad nmm - Gmmmppﬂlnmﬂm.wlﬁm?

Twaumwimm&qsanl.mnrhhmﬂA who has bean toaked with geting Dow in the lop.

YWith Frod out next wealk, Stws Relmars will be main T1 lason. | do plan to cantinue mmy fald asalgnment v ancthar
Hwnummwmmmﬂhmmwm

FY1, IhMIpMnl&”lfﬂﬂlr.Tl‘llliﬂNldy I folt Mo *Far From the Maddening Graowd * [ Thamas Hardy |
without the comm-dnk!

Phona: 508-208-8118
Pager: 1800-048-4848, pin 804-20:42

Regwes . ’po{

Rage 1

L) #of
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mlm. Andy

Mrom: McGulrk, Andy

Sant: Friday, Fabruary 12, 1959 12:00 PM

Te: Baringhause, Steven; Baumann, RLSsS; Rahman, Azlz; Daguea, Bryan
ce Sullivan, Marthg; Reynolds, Steven; Pachonis, John; Douglas, Chartes
Subject Ford confarence call

Axtz nolified ma of @ plan for Azlr and Fred Potter to hold & coniemnca call 1o me i 2:30 Friday today . | am
planning & participate and have responded to the postive.

paim, & b undarmtand K from Azly, would be 1 slign the plans for Aziz for neut wasl whils Fred i out of the offica,
Mlmﬁhmummmhulm me mnd Invile opirkans sbout other partialpatien.

AITCHOTTIVE FENIORE BMD CONTROLE CRA HANCER
H FORENT 8f w/n 21-0h

ATTLERDRC, HA DETO]

TEL g [ROE) 234-3MQ

PAE 1 {50+ SJE=1TL3

FAGE) [MQ€) 487-3700 PIN Edn-20da

below i A2tz day three fandhack

aiiomey - clisnt privileged communication

Frem: Rahuman, Aziz
mnt Friciay, Fabryary 12, 19539 1128 AM -
™ MeCur, Ay Baringhauss, Steven; Dague, Bryan; Baumann, Russ; Sharpa, Robert: Douglas,

Charies; Baker, Gary; RoOwiland, Thomas
St TS, MR

Main wsani of tha dey was the Technical Resiew.

Fighlig has:
partiolpants ware:  Juck Chief Englnesr, Lioory WG
Ko mm Progrem Engineer, Touwn Car

And ' Nell Guaitty , Lannary VO
Bwm Coln wmmw
Next Tach Review,  Every Thuraday, Implles cone leam prep maeling svery Wedneadey.

-Tml::“hmnmhmmmﬂnhdw
- Nmt maating with NHTSA in next weak, as part of their reg awn Car undarhood fiess wil

hh@mﬂudhnmhnllt-dﬂuumwmtmum'ﬂ 1 get 2 montha ime o
imrpiament & pokdian,

= Thara Is m vary urgent need to Thay kapt coring baol L this ugain 2nd again.

- Thara was oconsidarabls concem not complae, and Jos Memi has bean taslod o gel A
Mﬂmmﬁmnmm

= This wire s¥Wohyg fealin "pat &1 do mony”,

= Fregis m-mm*n"emhumn ks sttt hbre™ licited & “Godd PMponee.
1 mat with Fred 2/12 moming 10 capture his lhoughis an follow up ections:

Page 1
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= Noad & "ralt" of axparimants & accalarats implon wasr. Need la with brnparaturs,
moisture, disc snangy, mmm:mp.mgnl.fdnmmm-um,l oksad with Bryan on !
s, VWi raicd a plan with tming by naot Wsdneaday :

= Looks B we mary nead 2 - 3x #He. Wikl B

- MNa :ﬁfﬂm-muummwm

= Having thw switch hot at sl times 9 not w good practice, and Ford will be Inkernally working on @ soltion for this. |
did nt get m fealing mwhgmmmhammmmmm.

= | v the formul thal Btevs i coordinating. | will B¢ ¥ 12 Andy io0ay. Cudte & Fw of the T1
actane have baen complatad, but ane opsn on thr Uet. 1'wil work with Sieve & close theea out

IhmlmﬂﬁﬁﬂﬂnﬂnﬂLﬂﬂnﬂ1NWEMHMMMMMMW“W“W
rmileage. This wil b key I to o : b gedy. Brymn, can we do
this with the switches we pulad : “Fl sad cars, sy ot Tasca?

Todey PM, uﬂmmwmmmua who has been txsked with gedting Dosw (0 the loop.

With Frad out next week, Steva Reimarn wil by main T1 ksson. | da plan io contirue my fiaid sasignmant for snother
vnek, and will evaluaie nesd Tor further sxiensions at the snd of niod weelk.

F"I"I.Ihfuhlphmll now. Thanks Andy. | fait ke *Far From the Maddaning Crowd ® [ Thomas Hardy )

Phons: 508-208-8110
Pager; 1800-945-43408, pin S04-2042

Regards
Axr -

Page 2
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Mctuirk, Andy

nubjset: AN: Ford conferance cail

ATHOEING SalETORS AND CIMTAOLE QRR MANGEE
14 FRERT 4T /4 22-D%

TTIINORD, MR DITH]

tEL 1 (30 23N-304

FRE . (RDE) 2JE-ITE

MGED LNROL AET-3704 WIM SDu-T04d

-

McGulrk, Andy

Friciy, Fabruary 12, 1099 12,04 PR

Baringhauss, Steven; Baumane, Russ; faluran, Atlz; Dagua, Bryan
suliban, Martna; BESynoKs, Steven: Pachoni, Jonn; Dougias, Chnarkas
Ford conferencs <all

Aziz notiflad me of m plan for Aziz and Frad Paner to hold a comforonse call o ma of 2:30 Fridey ioday . | am
planning ko parbcipate and nave nasponded 1o e postiva.

point, an | understend it from Aziz, woukd be to align tha plans for Aziz for neit waek while Fred i out of the office.

%ﬁi’;;'

Steve, | would like you b participate in this <all with e and wvits apinkana sbout other paticl pation.

ATTLEROR,

TEL 1 (§OE} 138-2D80

TAR © (3t IJ0-2T46

FNE) (K] 47-YI00 FIN Sa-304i

‘balow is Aztz dey theea Teedback

attarmay - clianl privieged comiturication

From: Rahman, Agz
sants Friciay, Fetruary 12, 1895 11:29 AM
T NCGUiry, Andy; Barindhauss, Stavery; Dague, lmn.mn.mn.!hlml Robert; Dougles,
" charias; Baker, Gary: Rowiind, Thomos
Subject: TR, 21198
L .-
Main avent of tha day wan tha Technical Raview. :
Kay participants wem: Jl:ltanu-l mﬂm Lueury VG
C huack m!mlmrTmE-'
Am:m-n Diractory, Luxury VC

Ham Cola MWWWIM
Naxi Tech Review: Evary Thursday, implies cona team prep mesting svery Yvadnandey.

« Thare la & naed to hawe the ebity to Impiement, whalyver saiution is decided, _
- Naxt maating with NHTSA 38 necd wask, a3 part of thetr ragular guaterly mastngs. Tamn Traa wil

Pige 1
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be high on the discussion list, and the sxpactation { hope7} is that Ford wil be abi to get 2 montha me ko
implemant a sclution,
- Them s & vaey Urgunt ned to re-creats jgnition In the Iab They kept coming back 1o this ngain and again

- There was consicdarabla cancern that the feic data set Js not Sormpiate, and Joe Nerd has bean tanked to gat a
chearar pictura of tha svants breakdown.
- Thatns wan strong f-li-:nmr"uuttuﬂnmr
= Fred's statamant that “T| Enginesring in residant hera® slicited @ “Good” response.

| it with Fred 2112 moming o caphum his thoughts an folkw uplr.ﬂnm.

= Noad b "raft* &f axparimants (o pecaderats kepion wear. Nead lo with termparatung,
molriore, g smengy, comtambnmmbs ( soap, deergeet ), # of kagion air aa facivws. | will closs with Bryan on
this, WWa nood & plan with timing bry next YWsdnosdery.

= Looke Ry we may need 2 - 3x e, WH need 1o sstablish real apolication cequ

-annhﬂi solution should be aliminated for cost reascny,

= Having the switch hat at all imen hndngmdpﬂﬂﬂﬂi.lﬂdﬁdﬁlhllmwhhﬁnninhhunhmh I
did not pet a fasling that this s going 10 happan in the 2 month dma irsns astabishsd soarier.

= vy thay formal waorkpian mummum&:ﬁ 1 will faxx It to Andy tocley. Chufta & few of e T1
acticns have bean compleled, but are cpen o the (et | wil with Slave 0 closs these out

Ihluamuﬁ'qﬁhﬂmﬂLlhlthﬂ1Dﬂhdwhbnkdhmﬁunmhnmhkmmm
misaga. This will ba kiry in L pooasd & LBBLE. Bryan, Con W oo
thin with the ewitches we pulied mtl'lll'hﬂﬂﬂ'lhmwn mmmmqum
TndlrFHmﬁﬂmtﬂﬂh&wﬂhumnnﬂﬁhmﬂﬁﬂuhh.bunﬂuﬂﬂﬂlmbdwhhhﬂn

Wiih Frad out next week, Biave Raimars wil be main T1 lesan. | do pln %0 continue rry Seld assiriment for another
wask, and ‘Wil eveiuaie nesd for further extensions st tha end af naxt wiaek,

FY1. | have & phome & pegee now. Thenke Arcy, 1 falt e “Far From tha Maddening Crowd " { Thomas Hady )
without the comm-Ink!

Page 2
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REDACTED

REDACTED

REDACTED

From: MaGuirk, Andy

Sant Frigsy, Feoruary 12, 1999 12200 PM

Ta: Baringhause, Steven; Baumamn, Russ; Rahman, Aztz; Dague, Bryan
+ Sulivan, Marthe; Aeynolds, Steven; Pechonis, John; Daugigs, Charles
Subleet: Fard comferenos call

Aziz nottfied me of & plan far Aziz and Frad Porter i hole & confarence call to me at 2:34 Friday today . 1am
plensing to participate and heve reaponded to ihe positive.

point, a8 | uncaratend it from Aziz, would beto align the piang for A2l for next weak while Fred I8 out of the office.
Stave, | wolld IIke you (o participate in this call with ms and invil apiniona about othver participation.

AUTOMOTIVE NRANGRE AND CORTROLE ORA MARCER

34 FOREST 6T WE 21-8% .
ATTLEDORG ., WA 62743 "

TEL © (G081 3363080

FAE 1 (EOW) RIE-374H :

PMEN: (H00) 4&7-3708 PIN E04-2044

belcw in Azlz day thres fesdback

attorney - cliant privieged communication

From: Rehman, Aziz

Sant: Frday, Februeey 12, 105 11:26 AV

To: heGuirk, Andy; Beringhause, Swust, Degue, Bryan; Bsumann, Russ, Sharps, Robert; Dougios, Charles;
Eaker, Gary; Rowdand, Thomes

Sulpject: TTPB, 2M1/%

Page 2
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Main event of the day was the Technloal Review. Highlights:
Koy perticipanis were: Jagk Pasguee Chief Enginear, Lunwiry VIC
Chuck Paske Program Engineer, Town Car
Ann O'Nelll  Quellty Directory, Luxury VC
Sam Cole Manager Lange Vehiclas Eisctrical Systems

Naxt Tech Review: Evary Thuraday, kmplias cors tlaam prap meating avary Wadnesdsy.

= There is a need to hawa tha abikty o Implamant, whatever solutlon s decidad, jn two months mMax,

- Mext masling with NHTSA |5 next wesk, Be part of their reguler guaterty mastings. Town Car underhcod fires wil
ba high cn the diacuasion list, snd the axpectation { hopa?) in thet Ford will be eble ic get 2 monthe time to tmplement
8 solution.

- There ls a very urpant need to re-Greate lgnition n the lab. They kept coming back te this again mnd agaln,

« Thets wan cormiderabie concemn that the fiald date set is not complate, and Jos Neml hes beon tasked to get a
clasear pictura of tha evants breakdown.

- Thare weara sirong feaings of "got ©© do mora®.

= Fred's staternent it "TE Engineering is reidani heme® slidisc a "Good” response.

{ mat with Frad 2/ 2 moming to capture hia thoughts on follow up ections:

- Neod 3 "reit” of eparimenis i accalsraby kopton waer, Nead ta degign and sxscute 8 DO with tsmpamiure,
moteturs, disc snergy, contaminants { scap, detergent ), # of kaplon imyars aie aa fectors. [ wil closs with Bryan on
this. We nesd o plan with tming by naxt Wedngadey.

~ Na potential sobution ahould ba sliminatad for cost redsane.

= Having the switch hot at all timea ke not @ good practice, and Ford wil b8 internally working on & solution for thie, |
did not et & fealing that this |s going to huppsan in tha 2 month tima frame astabllahad eariler.

= | hpve ihe formal workpien that Stave Raimers s coordinating. | will fax it to Andy today. Cuile B fow of the TI
Bctions have been complaked, but are open on the st | will work with Steve io close hess out.

1

Ihmnmﬂngwihcmmublhlhuﬂmhdayluluuklthptmﬁmmh nm-lankmuﬂﬂ'tm
milsage. This wll be kay in trying to comeiate Kt h O ENE lonts. Bryan, can wa do
thhwithlhnlwltnhnwupulladfrumthufpddﬂmknﬂwnmlmga Gmwaawmputslnmudm say at Tasca?
Yoday PM, we will mast with Greg Stevens, materials guy at AVT who haa been taaked with geiting Dow In the locp.

With Frad out naxt waek, Steve Ramara will bs main Ti lisaon. | do plan ke continue my fleld aseignment for another
wenk, and will evaluats nesd for further sxdencians at the end of Dext weak.

Page 3




FY1, | heve & phone & peger now. Thanke Andy. | feit like "Far From the Maddening Crowd * { Thomas Herdy )

without the comm-Iinkl
Phone; 508-208-8118
Pager: 1800-B46-4848, pin B04-2042

Ragerds
AZlx,

Page 4
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—-——

Heumann, Russ

From: WeGuirk, Andy

Sent: Friduy, February 12, 1999 12:42 PM

To: Watt, Jim; Eaumann, Auss; Dague, Bryan
Ca: Bardnghausg, Bigwen

Subjest: FW: Fard conderancs call

attomsy - cllent priviiegad communication

Jim

thara 8 & Buliding desirs 10 De able o characierize swiichas In difersm atates of e waar and
o 8¢ with recent samples.. | gai the feeling thai we ere describing the aliustion snd are not baing
abis to 'show' game to the sadsfaction o the recalvar ot Ford,

ph discuss with Bryan kisan we may have reganiing scurces of ‘oid’ ewitches which might ba
avaieble 1o alde In this dimeciion In & prampt fashion

| cmn quass that Ford will want Aziz or Briin o ‘charectarize’ ssmples irom tha fald and tnis
woukd b a base fine for that...

KMRCHOTINT AENORE RHD Conlfid pRA HANER
14 FOREST ET Kri 22~0%

ATILEWORG,. RA (NTHY

0% o %ol 234-3000

FAZ : (900 FRA-IYAN

il TIGQ1 $ET-1T00 FIN FOA-I044

From Metluirk, Andy
Sanl: Fricay, Febrary 12, 196§ 12:00 PM

To: Baringhwives, Seven; Baumnenn, Aus; Raheye, Aziz Cegoe, Bryan
Ce: Sullven, Marthar Reynokis, Sawsn; Pachonis, Jobn: Dougles, Chades
Subjaat: Fard conlersnce cal

Az notified me of & plan jor Azlz and Fred Porter to hold & conletsncs call to me st 2:30 Fridey
today . | am planming K participste and have responded to the poshive.

pasnt, a4 § uevdanstand it from Aziz, woukd be 1o align the plane for Azt for naxt wemk while Frad
is oul of the olties, )

Steve, | wouid fice you to paricipate in Ihis call with ma and invile cpinions about other
participmion.

MFIONOTIVE FRABCRE AKD COMTROLEZ OFA HANTER
14 FofxdT $T W9 1305

ATTLERORD, KR 02703

TEL o (30N Z3ML3ANT

TAI : [404] Z36=3Td3

TI-NHTSA 015331



PAGE: 1EDD 447-3700 PIN dO4-2044

btow in Aziz day threm faedbeck

attorney - clierd privileged communication

From: Ashman, Axz -

San: Fl'ldqr Eabrusry 12, 1968 11:28 AM

Tar MeGuir, Andy: Baringhauss, Stgver Oagus, Bryar; Baumann, Rusl; Shape, Scbat:
Douglas, Charies; Bakar, Qary; Rowland, Thoman

Subjat: T7PE, 211199

Main gvant of the day was tha Technical Revisw. Highlights:
Kay participants wae:  Joack Papcuse  Chisf Enginear, Lusury VG
Chuck Peaka  Progmam Englnswr, Town Gar
Anry O'Natll Qualky Diractory, Luxuy VG
Sam Cola Munags: Largs Vahicies Elscirical Systema

Naxt Tech Rgviaw, Every Thursday, implies cons sam prap mesing swery
Wadnesday,

» There s a need to have the ability to implament, whatever solution Is cackied, in two monthe

L

- Noxt mesting with NHTSA Is next week, as part of their regular quatery mestings. Town Car
undertiood fires will bet high an the dbxnmeion et, and the sxpeciation ( hopa'?) is that Ford will
be abla lo get 2 months 1ims 1o Implemant & sokition.

- Thare ls & very urgent nesd o -gradis lanition in 1k lnh. They kapt coming back to this
Apain and again.

« Thisre wim considemiie concem that the flald data et e not complate, and Jos Namd has besn
tanked to gl & ciparer pictum of the svents Brasiodown,

- Thare ware atrang fesfings of “gut to do mone”.

- Frad's statamant that "T! Engindaring i reaidint hdra" slcited s "Oood” responss,

| it with Frad 2/12 moming o capiure he thoughts on follow up acthone:

- Nead & "raft” of sxpatimenia to accalemts kagton wear, th
with tamparaiure, moiture, dias SNSNgY. conluminams | soap, detergant }, # of kapion iayen ste
ag facors. | will closs with Bryan on thie. Wa nesd a plan with timing by rext Wednescry.

- Locka lIke we may nesd 2 - 3x e, Wil nessi to asiabileh real avoilcation requiremsnt or
1wz E0K mies, 500K In not snauoh. Whet solutions oan T1 svaluste and put inta wiate io 3

moniha.

- No potential solution showld be siminabed for cosl easomns

o i e ey o T 1

r a to 2 time L]

sclution for et appan
lhlﬂmlfﬂmﬂmlm Eteve Aaimers ia coominating. | will fax i 1o Andy today. Cuits

lllw::mlﬂlcﬂmhlnhuﬂmm. but are opan on the Nl | wil work with Steva 1o

ciozs theas out,

! have a maeting with Canirl Labs folke st 1.00 today to fook st kapion from noe-ive, non-leak

swhohas with varying mileags. Thia wi be key in ingng 1o
conosed 1 inb tagts. Bryan, can wa do thie with the switthes we pullsd from 1he fisid whh

known milsags. Can we swap pars In used cars, say &t Tasca? Today PM, we wil mast with
Greg Stevens, matarinis guy sl AYT who has bean taaked with getting Dow In the loop.

TI-NHTSA 016332




With Fred out naxt week, Steve Reimars will 5@ main T1 lascn. | do plan fo continue my field
assigriman for ancother week, and wil svaluate nesd for furlher axtanstons il the snd of Deit
VeI, ’

F¥l. | have a phona & peger now. Thanks Andy. | felt like "Far From 1he Maddening Crovwd ® (
Thomme Hardy ) without 1he comm-ink!

Phone: p08-208-6118

Peger: 1800-045-4848, pin B04-2042

Ragards
Aziz,

TI-NHTSA 016323




Sesien, ST -
Srane Raiear, Gary [chalwriiowall ma 1 com] *
;- Fﬂﬂ.%ﬂiﬁtﬂm
(] Rahman,
am Moy, Ardy: Beriighene, Pever, Dagus, Brymt; Biursare, Muss; Sleirps, Robert: Docgiss, Sharies; Rowiars, Theros.
Bubjint: RETTPL. 217N ]

Aziz,
Thanks far the updats,

on the point that "Having the switch hot s all timas is not & gqood practice™, has Ford
givan us any reactiom t2 our proposal To adding a ralay in saries wiCh tha pmlu:i
awitchl

It may ba important to geat Ford on the eecord an this peint.

Aast ragards,
Garcy

Fromi Rahmap, AILX

dant; Friday, Februarcy 12, 1999 11120 MM

Tl Mzulrk, Andy; Beringhausse, Stevany Daguas, Beyan) Neumann, Russ; Sharpa,
Achert; Douglas, Chacles; Sakac, Garys Powland, Thoman

Bubiect) TiPa, 211759

Main sveant of the day was the Tachnicsl Faviesw. Highlights:
Kay pazticipants weze! Jack Pasquum  Chief Enginsex, Lugury W
Chuck Famks Progqram Engineas, Town Car
Ann O'Heill Quality Dirzectory, Luzury VO
San Cole Haoager Largs Vabioles Elsotcicsl Tystemy

Heaxt Tech Raview: Evuzy Thuraday, loplies core team prap meetlng avery H'ldnl.ld.l_'f.

- Thera is & nend £ have the ability to implemant, whataver soalution Ls decided,
in twd ponths nax.

= Haxt reating with NHEYSA 1a oaxt wesk, a8 part of thalrc raqulic QUAt4Ily maetings.
Town Car undechood firss will ba high on the discussion List, sod the azpsctation | Rope?l
in that Tord will ba abla to get 2 xooths tine Lo isplesent = salution.

= Thesa ia s vary ucgent cewd to rea-arsabs igoitica in the lab. They kept coming
back to this again and again.

= Thura wis considezmble conewen that tha fiald data sat is not complate, anod Joe
Hani has Dasn tsaked to gat & aledrer pleturs of tha svents braskdown.

= Thara wars strong fealings of "got to do oze™.

= Frad's statemant that ™II Engineacing in cesident haca™ slicited a "Jood™
tREpOOAN,

I mat with Trad 2/12 worning to sapture his thoughts om Zellow up azclons:

= Huad n "raft" of sxparimants C& dccalersts kapton wear. Hewd to design apd
sxegute s DOE with tsopezatuce, molatura, diso snergy, <contsmlpsnts { sosp, detscguat ), |
of kapten layers atc ap factors. I will aoloss with Bryms on this. Wa oeed & plan with
timing by oext Wedpnasciay.

- Looks like wa oay nasd I - 3x lifs. Will cesd to sstsblish rcsal sppliostioa
raquirsmant for 1O0yc/150% milwe. 380k is oot anough. What sclutions can TI svaluats and
put ints placea in 3 montcha.

- Ha patential solution should be slisinated for apst redadons.

= Having the switch hot st all tcimes is not & good practice, and Feed will be
intwrnally working on a seluklon for this, I did not get & feeling that this in gelng to
happan i the 2 month time frame sstabllahed sarlise:x.

= T hava the focwal workplan that 3teve Raimsrs ip cocrdioating. I will fax it to
Ardy todsy. Quite & faw af che T sotions have besn completed, but are opsn on the List, ]
will work with Steve to close thess our.

THNHTSA 016324



) T bave a meating with Cancral Laby folks ac 1.00 today ke loock at kapten fzom nan=
fire, non-leak switches with varying milsage, This will bw kay in trying to corfmlace
kaptoe aging in the fisld as oppoasd to labd Swats, BEYAn, can we <o this with che suitchas
we pulled from the field with known milsage. Cin we swap pares in used cars, say at Tasca?
Today ¥, we.will meat. with Oreg Stavens, matariale Juy 4t AVT wheo has haan =aiked with

gatting Dow in tha loop.

With Fred out next waek, 3teve Rmimecs will be main TC liasom. [ de plan Ee concinus
ny fiald ssaignownt for anather week, and will svaluate need for further axtansions at the

end of next waak,

FYI, I have a phonoa & pagar now. Thanka Andy. I fele J.Lh *Far From tha Maddening
Crowdt ™ | Thomas Hardy ) without the comm=linkl

Phope: 308-208-6118
Pager: 1400-945-4646, pin 8504-2042

fegacda
Azix.
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Hﬂlﬂil irsno

From: Rahmen, Azlz

Sent: Fridmy, Fsbruary 12, 1909 1228 PM

To: MoGuirk, Andy: Deringhauses, Stevan; Degue. Bryen, Baumann, Russ: Sharpa, Rnhnrl:l:huﬂu
: Charies; Baker, Gany; Rowland, Thomss

Bubjeot: TIPS, 21148

Maln evant of the day waa the Technical Review. Highlights: i
Key participants wane:  Jack Peaques  Chiel Enginser, Luiowry VG
Chuok Peaks  Prugram Engineer, Town Car
Ann O'Nell Quality Direciory, Lwmry VG

et Tach Raview: Evary Thuraday, implsa cons team prap mesting svery Wadneedey.

= Thars in a need lg have the abHy to Implemant, whatever saliiion i dacidnd 0 hag manths mas.

= Menct mesting wilh NHTSA In need waak, ag part of thelr reguier quetssty mestings. Town Car upderhood fires will
b high on the decussion [lef, and the sapactation { hope?) s thet Ford will be ebla to get 2 mentha time t implsmant
a sohetion.

= Thare ks a very urgant nsed 10 ra-creats igniion in the ish. Thay kept coming back to this agaln and again.

- Thara wana considaraiis aonoarm that the fisid dain sat In nol compleia, nd Jos Naml has baan tasked o gat A
clagrer piciure of the svenis brgakoowr, '
= Thera wers stung iselings of Yot fo do mors®. ;
- Frad's sindamant that "T1 Engineaning is rezldant hare® ollcited a "Good” eeponas, !

| met with Frad 212 moming to capture his thoughts on icliow up sations:

-Nead a "rafT" of experimants to accelerate kapton wear. Noed o daslon and sxeculs 3 DOE whh tempermhurs,
malsturs, disc snergy, comaminants { soap, delecgat }, # of loxston leyers oic e factors. | will cloas with Bryan on
this. We nead a plan with timing by naxt Wadnaaday.

Lnﬂlhnmlﬁdi 3x Ma. Wi need 3o antal

-Numwﬂmﬂnﬁhmhwdm

- Herving the switch hot at all times 8 nota goad protice, srd Fond will be Humullywu-ldm on & solution for this. |
cid not gt a fesling thet this i going o happen in e 2 month tims frame sstablished sarier.

- | hava tha formal workpian thet Sieve Raimen i coordinaiing. | will fsx it to Andy today. Gube B faw of e T1
ncdions have been compieted, bul are open on tha liet. | will werk with Sieve (D closs thess oUL

I harva & maating with Caniral Labe folks ot 1.00 indsy to laok ol kapion from non-fine, non-eak swliches wilh wrying
milaags. This wil be key In ¥ying o garmeista apion aaing In the Nsid & oppossd o ek teats. Eryan, can we do
thia with the swlichea wa pulled from tha fleld wilh inown milsage. Can wo swep parte in usad cers, say st Teeca?

Today P, we wil mael with Greg Stevens, msteriain gy st AVT who haa bean tasioad with gatting Dow In the loap.

Yih Fred ot next waelt, Sieve Raimers wH be main 71 Laeon. | do plan (o continue my feld assignmenl for anoiher
weask, and will avaluate naad for further axiensions st bha snd of raod vesele

FY1, 1 have a phone & pager now. Thanka Andy. | feli Rke "Far Fram the Meddaning Crowd * { Thomas Heedy )
withaut the commelink!

Phona: 508-208-8118

Pager: 1500-948-4848, pin 804-2042

Regards
Al

TI-NHTSA 016338




Shain, bty -
Prome NGl & el Bom)
ﬂ'—'l luﬁn: mﬁ:mmm
; . A . e Babus, Oegry
ca: Fociwnis, Jahn: Wl Jm; Azseigna. Thomam: Rahman, PDougies. Chades; Sham, Mobart
Sublest Ford canfarancs cpll nules. of 2112 Ast: ¢

akttornay = clisat privileged cspmunication

atcandens ., ..
acclebors....n baringhauds, g bakez, & mogquirck

dekroit.......u zahman, feed porter of ford
draft of key polnts:

Ford mafagarapt 1a "mllawibg' twd montha for ths davelopmant of causs and malytion and
'going publie' apd hes acoalarstaed the foeous on 3 timely selution....moetly teward Ford
playars aa Frad sxplained =o ma... TI with AZiE an bodrd was fylly suppertiag and being
proacstive in apprcach and resulks.

Pard would lika to know if thers are sny 'lpatant' solutions t4 Euch loproved kapton Wear
aut apd/or much graater life of & switeh ....wa offared the APT pointing cut it wai braks
gualified and much mare cycle and ssal pobust....and fard would have %o figurs Sut dow to
wWiré in. TI awas datn mbout APT capability

Ford usnts to cea-cIsdts Lgnition....and we agresd Eo be mupportive but Ford must bBiing in
Daw bBrake f£luid folks next Tuss./wsds to davelop the approach. va do not 'own' tha
tayponallility of duplicaticn of tha procass te ford...they (Fard) do.

Fard wants %o Underatand relative typlosl 'smar’' stiges or life stage <f suwitches...av TI
will actmpe £ quantify indicetors of typlcal waar atages for Ehis usd4 in order to
sitimate how long inte life ace saxplas that ford will pull f£roem the fiald.

Ford wants TI to understaocd the key drivers to kapton wear out and equesbsd a DOE around
varisbles liks tespsratuze =fluld -waktar -powsr and pressurs. TI agiwsd to work & swiktck
level 0% around kepton wear Degiboing this weskend.

ford will prasant the vabicle history by vin numbar....all '91 and '%] tawncars had ARS
apd gope had traction 'spbapcesent', thinm info might build a goad is-is sot cabla by
ferd. Wa pointsd cut pewmrashing might inijsct contamiratas into tha switeh se kpswing
cazale and [lest histery might ba valuable.

TI Exqueastad Ford oondicder thi ulte of pawar down duxing oon-vebicle power pariods through
the eslay awitoh ides....duping this discussion Feomd ackmowledged (ke sald 'right'] that
ramoval of the power source would gesatly eeduce the Likelihood of an svent {baker said
$9.99% ia Bis mingd) Becauide of combinaklon of no powar time &f waill as the power might be
deiving some chemicnl or othar svant during the apscial cause perliods of powsrsash and
aplash sveots and meybs svaot slimionta the jgoition scurcw. Frad also said he did not
st Ford idea saymecuting this in the naxt coupla months.

TI will mumerize all the tesks urderway at TI in orxder to demsnatzate to Ford uppar mmgk
the wa 4re working full spssd townrd definsd ssis

Ford sdwittad that tha ipesd control module might have electrical Llasues that might driva
up to 13 aopa lnducsrive through a cycling switech which TI would sipulsta to underscand
SSRCAcSE wnidz and inteepal wear to sharactarize 1f this is happaning osn evant itams. W
talkad abour 2 amps inguetive but summarized at possible 15 ampe allowsd by cirsuit.

there ars & number af issusd for TI €2 dalivec arcund DAME, PI Gesticg, Baterials used,
and line details baing deliversd by TI. X
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Stave and Gary....pls agvise 1if 1 misasd a point

a

AUTOMCTIVE 3ENSCUR3 AND CONTROL3 QRA MANGSER
34 FOREST 3T M/E 21-08

ATILEBORG, MA 02703

TEZL : (308) 234-1040

FAK + [(30B) 3316=-31745

PAGE: [B00} 447-3700 PIN 404-2041

From: HWetuirk, Andy

Sant: Friday, Tabrusry 12, 1999 12109 FM

T Baringhauas, 3ceveny Bausann, Ausm; Ashman, Ariz Dague, Bryar

Ccs Sullivan, Marthay Reynolds, Jtaven; Pschonls, John: Douglas, Chaclas
dubimct: Ford confersnca call

Aziz notified me of a plan for Aziz and Fred Portar t¢ hold a confarsnca call o ma at
21310 Friday eodmy . I am planning to parcticipats and have responded to the pazitive.

polnt, aa I undscstand it from Aziz, would ba to align the plans for Aziz for next waak
while Fred Lis out of the offlice.

2tava, [ would like you to partiaipats io this cell with m and Lavite eplulens about
othar partjcipation.

AUTOMOTIVE SENNORS AND CONTHOLY QRA MANGER
34 FOREST AT M/3 23-03

ATITLERORD, MA 02701

TEL ; {508} 238-1Q80

FAK + (508} 336-3745

PAGE: (8001 487-3700 PIN S04-2044

below 15 Aziz day thres Esscback

sttornay - clienk pzivileged comsunicatisn

rzomi kahman, Azlz

Sanc: Friday, Fabrumnry 12, 199% 111139 AM

To: Mcduirk, Andyr 3srcinghauss, 3tsven; Dagua, Bryan; Baumann, Ruam; Sharpe, Roberws
Dauglas, Chazles; Bakur, Gary; Rowland, Thomai

ukiect: TPa, 2F1Ll/9%

Main svent of the day was the Technical Aaviaw. Highlightar
Kay pacticipants wars! Jask Fasquais cChiasf Cnginser, Lusury vG
Chuak Bexke Program Englnesp, Tawn Car
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Sam Talae Maragey Large Vahiciws Elessrioal Syasems
!'ext Tach Ravimw: Every Thuraday, implies cors tesm prep mamting avery Wadneaday,
= Thers Ly a rand £t have the ability to lsplement, whabaver saslutlon ia decidad, 1n two

- Heaxt mascing with NHTSA La next weak, an part af thaly raqular quaceacly memtioge. Town
Car undarhood firws will be hnigh on the discussion lisc, aod tha expectation [ hope?l 13
that Ford will bm able to gat 2 months Cims to implement a sslutioon.

- Thera i4 &4 very urgsnt oead te re-cIeate igniticn in the lak. They kapt coming Back to
this again and again.

- Theare waa considerabls concecn that the f£leld deata set in 0ot csoplete, and Joa Memi
has bman taakad to gat 4 claarar plctuze ofF the svants brsakdown.

- Thera wera stIong faallings af "get te de moow™.

- Frad's sbatemant that "TT Ingiesaring is rasident hars" alicited a "Gsod" cawponss.

I mat with Frad 2/12 morning ta eaptura his thoughts on Bellow up mationa:

= Noad & "raft” of axpariments to ascelerates kapton wear. Nesd to cdasign and sascute a
DOE with tampwratube, melstuze, disc aperyy, contaminanta | soap, debecgent 1, § of kapten
laywrx atc ax Factaps. I will cloas with Bryan on this. W& naed s plan «ith Ciming by next
wWednaxday.

= Losks like wa may nesi 2 - 3x life, Will nesd to sstablish geal applicacien requirsment
far 19ye/150k miles. 300k iy not snough. What soluticns can TI evaluate and put into place
in 2 months.

= No potantial solution shatuld be aliminated for cost ceasonm.

~ Having the awitch kot ak all timés id net & good practica, mnd Ford will ba intecnally
working on a aolution far this, I did oot get & faaling that chis is goelng =o happan in
tha 2 month time frame wstablished sarliscz.

= I have the fozoal workplan theat Stave Paimercs is cosedinacing. I will Zmx it to Andy
today, Cults & faw of the T sctions hava bean complatwd, but nrce opsn &n the list, I will
work with 3tave to closa thess ouk.

I hava a mmating with Centcal Lebs folhs at 1.00 today to look at kapton from nen-fire,
non-lenk switchas “with varying mileage. This will be kay in CEYLRg Lo corralate kapton
aging in tha field as oppossd to lab tests. Bryan, can wa d& this with the awitobes we
pulled from the Fiald with known milssga. Can we swap parcta ih uded caAcs, say At Tesce®
Today FH, we will mest with Grag Steverd, materials guy at AVT wbo has basn Easked with
getting Dow in tha loop.

With Frsd out nexrt waak, Jtsve Aalmers will he smin TT liasem. I do plan e continue my

fiald asaignment for amothar waak, and «will avaluate need for Further axtanzions mt She
and of naxt wask.

FYI, I have a pbonm & pager now. Tharnks Andy- I falt like "Far Fron the Maddeniog Crawd *
[ Thoman Mardy } witheut the comw=link!
Fhenw: 200-200=£11%
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Subject: aruu

FACM! Steve Railpazy USAET [UTC =05:04)
Requestar!? Stave Railbers

Dacte to be sohedulad: 0Z/24/99 - 06730799

Etarting time: 02:00 M

Ending timpai 0d:00

Lacation Aldg 5 A0S

FPurpoas: Takm FAsting

19 mamtings will be schedulsd. The cabas ate
Q2/72479% 03/70379% 03/10/9% O03/17/98 03/2479% O3731/%%
Q&/07/59 04/1459% 0AS21/99 04/38/790 03/05/9% D5FL2/59
05719799 05720588 06/02/9% 06/0%/09 08/14/9% O8F2%/99

0&/30/99
e & b & W o ok b o W b F d kA kA % W % W R o
Stave Reioers bullding 5 30043
AVT Chuasin E/E Syatem Applicariona mail arap 3011
10-01308 AREIMERS sraiasrabford. com fax 39-01208 ™

TI-NHTSA 018341
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Work ¥lan- Brake Pressure Swiich

Roat Cause Investigntion-

Idenilly Onmimability charscterigtics of switeh components
- AVT EESE Materink Eginesring

Identify rwiteh comtuminants f party retwrned from the feid
- Centrsl Lab aualysis

fdentidy paweatisl source of conteminanty
= Cemtral Lab amalysls

Ldentify potewtinl for ind possible saurces of Intermnl brake swisch leaks
- Ceniral Lab and Jexns Instrament

Lizetify poteatial igwition sources daring switth pperating/matfusctive
- AVT EESE Chassis Electronies

Sknsulate potential switch malfonetians in 2 Isborstory envicoms
evalmate the potendal for ignidon p it
- AVT EESE Chasals Electromies

Callect additiomai Neld samples (inciuding emnectars) for labaratory
analrais
« LVC - Safuty

T1-RZW5L
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Mincellzmeom
Can the wwisch et a1 5 foce?
Tean by  compiee
Na.
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LVC-Safuy by Lo
Wﬂhﬁlhmmmﬁﬁmm
Vit Sppnd] Comepg] b 20188
Prowide color pheens, of Econaling7
‘oz B oty ompiate
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From: Steve Ralmers [sreimersglford. com]

Bart: Saturdwy, Fabrusry 13, 1998 343 PM

T Rahman, Azlz

Ce; Eharpe, Robart

Subject: Tl actionz .

Frad mantioned you may ba alresady werking om the followling.
Plausible wmarout explanation for lsaking switchas.
Aecomoebdations to incresaa life aay by a facter of 3.
Matrix of tmatas plapned and in prograas.

3twve Reimarcs bullding 5 3C043
AVT Chasanis E/E Systsm Applications mail drap 4011
13-0328¢6 SAEIMERS areimaralford.ccm fax 39-03286 H

TI-NHTSA 018246




02f16/199% o3:ca Raimers, Stewa J Docunart ID: Pum#-01933 Fagel 1
FEH 15 '99 1648 FR FORD DRE DSARECRM M| 313 237 4256 10 @Yok . 81791

0. Set up » spread shaet 1o recond all absarvations va VIN. A faid nctes,

1. Do not ssparate wire connestor from swheh until atap 3. Chack for shont to
ground batwesn both terminal wires and switch Rousing.  Saparate inko ™o groups
acoording to ahort Messurements, |e. opan vE Msixance.

2. Chack for corect sngagemant of connector to ewitoh base; ¥ NOT comect,
eonduet X ray @ deteming fibup between Dase ip and red seal.

a. Sepame cormacior from switch. Vierlly that connecior hed mads s good seal
io awiich base. Visual check of red ssal lnalde cormacion; determine divt loes and

lngdeniation marks, shoukd ba 320 degrews, [The indentstion marks on the red seal

may stast to recover & miry disappaar over fime.. 80 cheok tha sesi fst.) Check fp
on swikch base for breaks or ioas of sdge.

4, Chack for evidence of lass than full engugement by dirt witnsas Knas on maked
housinge.

&. Check sxtemal wirs insulation for cuts of openings thad would parmit
contamination to snter wives. Check gray ssal for comtamination keaiage pahs.

8. Cut wire vausstion longhudinally and chaeck for corronion due to wicking akng
the wirsa. if prasent determine FIROM / TO direction. |dentiy color and momhokagy.
Save sampies 1f faaaible.

7.  Visual check of bass terminal cavity for cormssion or debris or discolaration on
brass tarmineis. Save samples of oomrosion for chemical i,

& ieclute thoss conneciors That show contaminalion based upon shove inspaction
for prassurs usts at UTA.

fin/coninap_wp_mni,

n-!'hulul "N ....1""":] ;

) wl TQTA, mAOE-@1 =k
FER 16 '99 29:13 Reipmasy: Steug J PRGE, B1

- TI-NHTSA 016347



3

1

Efectrical proparties:
Switeh w/ hamass { bafors dinangagamant)

@ opud_ © 160 pai
mlﬂmm&m R
Wire 1 to Hex Porl resistance I—
Wir 2 to Hex Porl resiatance e I
_Hurmasa wio awitch 2,

Wire 1 to Wire#tesielarce Jﬁa\dt;
Curmant Leakage Tenminal o2 nﬂ‘,ﬁrﬁﬁ“
WJ” D

eh'rg,
Awitch w/o hamuas

.Termingl t %o Tarmindl 2 reaixtancs :
Tweminal 1 10 Hax Port resistancs
Termina! 2 jo Hax Port reslstance

Voliage trap & 750 millampe

Currnt Lodkapa Termingl 1 ta Hex Port .
Cusrent Laskage Terminal 2 o Hex Pert
Curent Laskage Terminal 1102

Hax Port 10 Cop resistancs

i

LI 1
|

Laga” |
Mechanics! proparties: I
Swilch opening prassLrs Re—
Swikcih closing pressurs ——

A gA‘mmm'r.-muarn'lu_.tumlnlmnm | - @ F‘”l

miange :::

KngaN

Prafi e [\ e-_zu'--.ﬂ'-'r/tnf' :‘rcér i'.'a-:/v-.r;,

Page 1
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Smit: Manday, February 15, 1965 10:05 AM
To: Rahman. Adz
Subject: Filg BRWORKPL.OOC_PC
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v dow
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Work Plan- Brake Pressure Switch

Root Cavse Investigation-

Identify the combustibles?
AVT EESE Materials Engineering

[dentify the contaminants In returned parts?
Central Lab analysis

Identify source of contaminants?
Central Lab analysls

Identify causes of brake fluid leakage?
Central Lab and Texas Instrument

Identify hent source(s) start event?
AVT EESE Chassis Electronics

Create Event in Lab
AVT EESE Chassls Electronics
Collect Field Samples
LVC - Safely
5. Retmers page 1 of 7 revised /1179
BRWORKPL doc printed 2 16 PM
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Root Cause Investigation Tasks

What are the combustibles?

AVT EESE Materlals Engineering
Are the switch materials compatible with brake ftuid?

by  2/18/99

Arg the switch materials compatible witht brake fluid in an electric field?
by 271899

Are the switch materials competible with brake fluid and contaminants?
by 2/18/99

Are the switch materials compatible with contaminated brake fluid in an

electric field? by 2/18/499

Flash points for all matenals? by completed

I provided to Normt LaPointe

CGret Dow assistance ' by  2/16/99

How can a fire start with the switch given the constraints:
Continuous Battery voltage applied between switch electrical
components and the hydraulic conrechion, circuit fused at 15 amps,
inductive load current of 0.5 smps awitched when speed contral 13
mrmed off, the switch cavity comtaing a black material containing at
least copper, zing, sulfur, and beake fluid { probably containing watet),
vehicle underhooxt temperstures.
By /2299

What is the difference in the base materials that look different?
Texas Insttuments by complere
Color of plastic base identifies calibration. Also, plastic material
change from Cellanex 4300 to Noryl GTX430 in MY 1995 when PN
changed from F2VC to FIAC

S Reimenm pagu 1 of 7 reviged 1/13/49
BPFWORKPL doc printed 2:16 P
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What are the material call-outs for 1992 and [993?

Texas [nsouments by  2/15/99
Base plastic = Cellanex 4300
Crasket = EPDM

Diagphragm = 3 Layers of Kapton
Transfer pan = Steatue Ceramic
Environmernral Seal = Silcane
Metals = 722727

What are the contaminants in returned parts?
Ceniral Lab analysis
Results of Memphis part analysis by 2/18/99

Results of testing with corrosion simulabion?
AVT EESE Chassis Electromica by  complere
Black corrosion recreated in lab on virgin parts. Given to Lab for analysis

TI analysis results of the Memphis parts { croase marks in diaphragm, etc) ?
Texas Instnmments by complete
TT grve to Norm LaPointe on 2/10/99. Crease mark caused by
degradation of Kapten. TI chemical analysis matches Ford analysis.

What is source of contaminants?
Central Lab analysis by 2/18/99

What causes brake fluid [eakage? By 2/24/99
Central Lab and Texas Instrument
What does TI DFEMA say about this failure mode?
Texas [nstruments by 2/16/99
7 identifies potential for leaks. Copy lo Norm Lapointe.

What are TI in-proceas test failures?
: Texas Instruments by completed
TT provided IP and Weibnl! test reports to Fred Porter and Norm
Lapainte. First leaker observed at 994,000 cycles. Test suspended at 1.6

mitlion cycles. Leaker was by Kapton diaphragm.

5 Raimwnm page 1T revised 371 1/45
printed 2: 16 P

BPWORKPL.doc
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Provide T1 end-of-life lab test parts to Norm Lapainte.
TI by 271899

Duoes the event occur only on vehicles with ARS?
LYC-Safety by 2/1899

Characterize the real vehicle brake pressure seen at the switch.
AVT Chassis Brakes by

Characterize the real vehicle brake pressure during ABS and TC events seen

at the switch . AVT Chagsis Brakes by
DOE work plan for T1 activities.
TI by 2116/99
What heat source(s) start event?
AVT EESE Chassls Electronlcs
Analysis of harness pig-tails
AVYT EESEOPD by  2/18/99
Use therrnocouple to record switch temperature during and after
driving. AVT EESE OPD by  2/18/99
Recreate Event in Lab
AVT EESE Chassis Electronics
‘What does it take 1o start an event? by  on-going
If a switch is contaminated can it start the event? by on-going

Switch with ¢lean Broke fluid inside iz baing monitored for increase in
leakage currsnt.

[f current is stopped does combustion stop?

Collect Field Samples
LVC - Safety
Collect Brake Pressure switches and speed control servos with harnedses
aftached, By 27249
BPWORKPL dx pum ot proed 2,16 PM
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Miscellaneons

{Can the switch act as a fuse?
Team by  complete
No.
Could a fuse fe.g. 2 amp) be added in series between the slop lamp fuse and
the brake pressure switch?  Failure pavameters wouid have ta be imown,

What are descriptions from AWS and CQI5?

LYC-Safety by 21899
What are we seeing in returned Spaed control modules (FRACAS)?
Yisteon Speed Control by 21799
Provide color photes of Econoline?
Texas nstrusnents by  complete
There are na calor photos.
Reimery of inad 3/12/99
:rmu nd n::hd 2:16 P
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Contai t/Co ive Action T

Competitive Vehicles
How is switch packaged?
I3 it abways Powered ( HOT_ALL _TIME) ?
Are the contacts opened when pressure gpplied?
What is fuse Limit?
What is being switched?
I it a redundant switch?
AVT EESE Competitive Analysis by  2/14/99

What does Speed control FMEA say about Brake Switch ?
Visteon Speed Contral by completed
The Brake Pressure Swirch (Deactivarion Switch) coupled with the Stop
Lamp xwitch are categorizes as “Automatic Deactivation". The FMEA lists

Autamatic Deacrivatian " ax current design comtrof for 66 different pmemm.f
cause: mechanical failures.

Brake Pressure Switch (Deactivator Switch) is one of the most imporeant
safety faatires.

When was non-Pressure actuated switched Introduesd?
AVT EESE Chassis Electronics by compleied
95 Continental and T/Bird were first to use it.

Is the Circuit drive hi-side or low-side?
Visteon Speed Control by completed
Circuit is low side driven.

How does apeed control ase this switeh?
Visteon Speed Coatrol by compieted
1. Brake Fressure Switch provides electrical power te the speed control
serve clutch circuit The clutch circusit needs (o be energized for the serva
motor to pull the cable.

-

2. Switch provides a redundant method of senzing brake application
independent of the primary system decctivaiton mode: this is a SDS {5C-
(05) requirement.

5. Aslmmrs pagmdof T cevised 211799
BFWORKPL doc printed 2: 15 P
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» Signal from the stop lamp swilch is primary degctivation mode for

brake applicanon.
o ['nder “hard"” hraking congdition; Brake Pressure Swich provides

redundant brakce signal 1o the speed control logie fsimiar to stog
famp switch signal) and disconnects power to the clutch circuir:
causing the speed control serva putley 1o itmmediarely return to the
wille position. Note: Under normal braking conditions, only the
stop lamp switch signal cancels speed controf operation.

Do all Ford applications use switch between fise and load?
Visteon Speed Contral by compicte
YES

Do all Ford npplications have switch connected to HOT-ALL-TIMES?
AVT EESE OPD by 218/99

Can Brake Pressure Switch function be removed from power feed circuit and
placed in grouad retorn circuit?
Visteon Speed Conirol by completed

1. Would reguire redexign of the speed control electronics.
2. Additional isolated ground circust is required.
3. From FMEA position switching the ground circuit iy not a5 good as swilching
the B+ feed
s With a ground return circult; short 1o ground (fault) it wonld override the
deactivation switch,
o With the current power feed circuitl; short to ground make the speed
control sysiem incperaiive. A short to power is required o override the
deactivalion swilch; much lower potential 1o occur.

Why is thiz switch connected to HOT-ALE-TIMES?

Vistean Speed Control by compieted
Because the SDS requires it (o be connected to the same fuse as ihe step lamp.

5. Reimers pagm Tof 7 revined 2/13/9%
BFWORKPL doc prioped 3: 15 PM
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What is SDS requirement number?
Visteon Speed Control by completed
SDS (8C-0088) states: The stop lamp switch and redundant deacnivator
switch must be on the same fused circuir.

Is it fepaibie to disconnect the switch as immediate containment?
Yes. The customer will net have use of the speed control.

[s it acceptable to Jumper out the switch as (mmediate contalzment?
Viateon Speed Control by completed
NO.. Would eliminate om imporiant sajety feature of the speed control
system. The Brake Pressure Switch provides the redindant method for
sensing brake appiication independent of the primary system dedctivation
made. This is an SDS (8C-0003) requirement.

Elimination af this feature requires the concurrence af the O,

Other recommendations for immadiate containment?
All by ow-going
Add fuse hetwaen the stop lamp fuse and the brake pressure switch?

Recommendations for increased Life of switch.
TI by 3/8/99

T1 sugzrested looking at an Automotive ceramic digphragm pressiure
iremsducer { not a switch) that is used for ABS,

3. Reimers poge 3ol ¥ revised 3/11/99
BPVORKPL doc pried 2:16 PM

TI-NHTSA 018358



