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%P Texas Brgi:e Pressure Switch '
INSTRUMENTS  pgtential Thermal Event Theory Profile 6/02/99

Lab Experiment-5% NacUHzﬂ and Continuous Power

 Contact amm {Cu) corrodes - chemical analysis shows presence
of Na, Cl, Cu, and O on the cup surface
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¥ Tixas Brake Pressure Switch
INSTRUMENTS  potential Thermal Event Theory Profile 6/02/99

ont- “New” Brake F

ntinu Power (3

. » Contact arm (Cu) corrodes - chemical analysm shnws presenne
of Cu, C, and O on the cup surface. |
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* Texas Brake Pressure Switch
INSTRUMENTS  Potential Thermal Event Theory Profile 6/02/99

Lab Experiment “New” Brake Fluid and

- Contact arm (Cu) corrodes - chemical analysis shows presence
of Cu, C, and O on the cup surface.
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¥ Tixas Brake Pressure Switch

IHSTHME"'!E | Potenﬂal Thermal Event Theory Profile 6/02/99

* Chemical analysis reveals K, §, Cy, C, and O.




.Q Texas Brake Pressul'e Switch
fNSTIﬁJMENTS Potential Thermal Event Theory Profile 6/02/99

Lab/Field Comparisons - lmpa g: of Continuous Power |

' . | Vi ) . .

LabiSait Water Na, Cl,Cu,C, O
Lab/Brake Fluid Cu,C, 0
Field/Memphis Switch K. S,Cu,C,0
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. INSTRIMENTS

Brake Pressum 9mtc.h |
Potential Thermal Event Theory Profile 6/02/99

NA Hydraulic Switch History

Time Period:| ‘83 ‘87 ‘90 ‘91 ‘98 ‘99
SR Power Power Power Power Power Power
Applit:_mtun: Steering Steering | Steering Steering [Steering = Steering
Suspension | Suspension | Suspension | Suspension | Suspension |
_ Tmnmisaia'TTmmnlsslmT Tmmisslnq

- | | : Clutch Clutch
~ Fluid: Power Staering Fluid ' -

i ﬂlnsmﬁmandﬂﬂnilllunurIBmumuhhdmlnhgdrmﬂc

a applications using nruitiple flulds

E fluid=

L

T1 has some 12 yoars of hrake system application experfonce working with brake
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R Tas Brake Pressure Switch - -
INSTRUMENTS  Potential Thermal Event Theory Profile 6/02/99

Lab Experiment-5% NaCl/H,0 and Continuous Power

» Contact arm (Cu) corrodes - chemical analysis shows presence
of Na, Cl, Cu, and O on the cup surface
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INSTRUMENTS  potential Thermal Event Theory Profile 6/02/99

ﬁ TEXAS Brake Pressure Switch

Conti (4} 30 ho

"+ Contactarm (Cu) corrodes - chemical analysis shows presence
of Cu, C, and O on the cup surface. -
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B Texas Bral:a Pressure Switch
INSTRUMENTS ~ Potential Thermal Event Theory Profile 6/02/89

I ———_—

- Contact arm (Cu) corrodes - chemical analysis shows presanm E

ofCu C, andOonthecupsurface
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¥ Tyas 0 DBrake Pressure Switch
Potentlal Thermal Event Theory Profile 6/02/99

- Chemical analysis reveals K, S, Cu, C, and O.
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R Tixas Brake Pressure Switch
INSTRUMENTS  pgtential Thermat Event Theory Profile 6/02/99

Lab/Field Comparisons - Impact of Continuous Power
Lab/Salt Water Na, Ci, Cu, G, 0
Lab/Brake Fluid Cu,C,0
Field/Memphis Switch K S8.Cy,C,0




D Texas o B@@Pmsuﬁﬁﬁt&h N |
- . INSTRUMENTS  potential Thenmal Event Theory Profile 6/02/99

NA Hydraulic Switch History

Time Period:| ‘83 ‘87
Application: | gieecing | Stesring
Suspension
| Power Steering Fluid
 Brake Fluld

- ﬂhusmiﬁmuﬂ1MHﬂIIﬂnmﬂtsmnuhhdmhhm"nc
- applications using mudtipls flulds

. nhumﬂyumnfmmupllcﬁonemdmmmm&e
flulds
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QTM |  Brake Pressure Switch -
INSTRUMENTS . Potential Thermal Event Theory Profile 6/02/99

Lab Experiment-5% NaClUH,0 and Continuous Power

%
1

. Contact arm {Cu) corrodes - chemical analysis shows presence
of Na, CI Cu, and O on the cup surface
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W Tixas . Brake Pressure Switch

INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99

Lab Experiment- “New” B_ralm_Elui_g_a.nﬂ

- Contact arm (Cu) corrodes - chemical analysis shows presence
of Cu, C,and O on the cup surface.
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Q Texas - | Brake Pressure Switch ‘
INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99

Lab Experiment “New” Brake Fluid and
Continuous Power (550 hours)

« Contact arm (Cu) corradas - chemical analysis shows presence
of Cu, C, and O on the cup surface.




B Tixas Brake Pressure Switch :

INSTRUMENTS Potential Thermai Event Thaory Profile 6/02/99

* Chemical analysis reveals K.S,Cu, C, and 0.
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 Lab/Salt Water

TExas Brake Pressure Switch
INSTREMENTS  ppjential Thermal Event Theory Profile 6/02/99

Na Ci,Cu,C,0

Lab/Brake Fluid CuC,0O
K. S,Cu,C,0

Field/Memphis Switch
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B Tixas

| Brake Pressure Switch
INSTRUMENTS Putentlal Thermal Event Theory Profile 6/02/99-

'NA Hydraulic Switch History

Time Perlod:| ‘83 87 ‘90 ‘91 ‘98 ‘99
Application: Stoering Steering Stearing Steering ISteoring Eﬁu‘lng
Suspension &Bpenslnn Suspansion | Suspension | Suspension
| Tﬂﬂﬂﬂhﬂﬂl Transmission Transmis ramsmission
Cruisa Cruise Cruise
Clutch uich
Fluid:  [Powes Siserifg Fivid
Brake Fluid j -

. ﬂhasm1ﬁymm1mnﬂhnummmlnhwm
| applications using multiple fluids

. ﬂhumﬂymofbrﬂmmhmappﬂuﬂmmﬁmmﬂngmm
fluids

- g




TEXAS . Brake Pressure Switch o
INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99

LONCERN TIME LINE

[ocTmov) (" DEC 'FEB FEB ) [ MAR APR

o8 ‘OR w - .| 4y - 0g -
NHTSA - Coreteam .. TI Rrake H20 Ford
initintes chain

May
Iw .
Suply - Deploy
i . Eng’r fluid fails o~ ©ormosion NHTSA . .
mvestigation  dialogue  MOMenNm gy Lo igmites responds - esults
plastic

LMol s M et rad

Attachment




5 - Brake Pressure Switch
INSTRUMENTS Polnntlal Thermal Event Theory Profile 6/02/99

Brake Switch Overview
- Mounted under hood...14 inches under master cylinder
- Mounted on proportional valve at frame of vehicle

- Switch oriented apprommately 25 degrees off vertical
(connector up) | |

« Switch controls speed control.. nonnally closed, opens at
130 psi

- Continuously powered by battery 15 amp connection

_ Attachet
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¥ Texas Brake Pressure Switch
INSTRUMENTS Potential Thermal Event Theory Proﬁla 6!021'99
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® Tixas

INSTRUMENTS Potential

Brake Pressure Switch
Thermal Event Theory Profile 6/02/99

=
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| R T Brake Pressure Swiich
INSTRIIMENTS Potential Thermal Event Theory Profile 6/02/99

- REFINED BRAKE FLUID IGNITION THEQRY
POSSIBLE CAUSE THEORIES

“FEB ‘99 FOCUS™
fiuid attacks P/S Switch ignites
diaphragr & causes| brake Nuid ®
leak /" vapors/depagits
Brake gystemn Switch cavity | Electric power Lo
wears out switch % fills with drives brake S e ignitcs 7]
& causes leak brake fluid ﬁmdmm:nm
switch and ignites :‘;":‘ -
togi
-
E R —
g Anacheient
[ Y




B Fxas ' | Bral:a Pressure Switch

- TI and Ford not successful in creating ignition with “new™

brake fluids
2
§
5 L‘mﬂd T . Atachownt




Brake Pressure Switch

e TExas |
INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99
Manufacturieg Envirosment
Component
Answmali
_ o Anomulles
Misplaced KI:FM Over
~  Mibsing Kapton Over Temperanue Burs On Compomenis
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WP Tiexas Brake Pressure Switch
INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99
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& 1. Brake Pressure Switch
INSTRUMENTS Potential Therm;ll Event Theory Profile limzm

- “Town Car” switch niects accelerated/simulated life c
.. shown by “success” and “end-of-life” testing

Ot Tk Aprermt i

ycle specification

“Atacherm




Brake Pressure Switch

ﬁmuums Potential Thermal Event Theory Profile 6/02/99

L13810 VSLHN-IL

PROCESS FLOW DIAGRAM
“CORROSION™ POTENTIAL CAUSE FLOW ANALYSIS

Corrosion fluid . ion fluid _
Comrosion fluid Cotrosion fluid in switch cavity o I;:n o Power creates
thru connecior | "} into switch [ "] touches grooved | "} n sw:l ul:i\remﬂwl corrosion “cell”
seals cavity metal parts _ path to ground
(Hexport) pares
. Caorrosion cedl
Plastic base Plastic basc Plastic base melts| | [ OWCT creates creates high
ignites (candle) ‘opens” and allows at “hot spot™ “hot spot” at high resisiance path
<1 oxygenin PO W resistance point P
over plastic
Plastic base Plastic material
. . | 1gnites under
1gmites commector hood area
Atachos:p
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¥ 1 - Brake Pressure Switch
INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99 -

88840 VBLHN-LL

3% Salt Water Ingress Ex'p»érimeﬁt

Test 1
o Thermocoupls
Siationary .
Termigal
a2
Movable
Terminal

. Fluid Injection
Pori

Tl Report PSA9N12 '
03715199 ] . Test 1: Figure 1 and Fignre 2.

C I Maoutirt s cmatiaayF ol ' | Amschmem




5 - Brake Pressure Switch
InsTRUMENTS  Potential Thermal Event Theory Proflle 6/02/99

088210 VEAHN-LL

5% Salt Water ingress Expariment
Temparabre va. Tima

{——Top Terg ——Clukch Torg __ Boliom Tany)|

L1101 1 — m— e e

0.00 100000 20000 3000 400000 SOOD00 2 A0ODD) 700000 SOO0.00 2 9000.00  HN0000
Tima (Saconche) ~ = ' ,
Motk prescamiontod INTENTIONAL IGNITION CREATED THRU T1 FLUID INGRESS LAB TEST PS/99/13°  Anachment



I‘E{mem Potential Thermal Event Theory Profile 6/02/99

Brake Pressure Switch

bABELO WEBLHN-L

ﬂmmmmm
[ Vokous —T1 ——Vertage - T2 —— Ground Volkage —— pu Gureend —— Chieh Gumrart

th

me fﬁwﬁ-

mm mnu 000,00 mm SIIIHI] 8000.00  7000.00 lum,nu muu 10000

0.00
Tima {Setohiis)
CAbcGuind¥peescmatiawFord  INTENTIONAL IGNITION CREATED THRU TI FLUID INGRESS LAB TEST FS/A99/13°  Anachment



D Tixas Brake Pressure Switch |
INSTRUMENTS Potential Thermai Event Theory Profile 6/02/99

C88LL0 VBLHN-LL

. TIPS
45° Orientation in 15 Amp Circuit
3% Salt Water Ingress

Cellapex 4300 Base Cellanex 3316 Basze




Bryyas  Brake Pressure Switch
INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99

£8851L0 YBLHN-UL

“Corrosion” potential cause time line

Theory Time Line
loniic enriched : '
water i Imuqu:;e
L 4
Corrosion process mﬁ:
I ] "
Jouic enriched Brake lights
into switch and horn inoperative
-
No crujse control
C . } CTaise ©

Various plastics

Vehicle Time -~ :}




& Texas Brake Prgss ure Switch
INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99

YE2EL0 YRLHN"LL

77PS Cellanex 4300 Base
Vertical Orientation in 15 Amp Circuit
3% Salt Water Ingress

i




¢ TExas. _ Bralm Rressure S\VItch -
 INSTRUMENTS Potential Thermal Event Theory Pruﬁle ﬁmm

S88E10 VEAHN-LL

PROCESS FLOW DIAGRAM
"t‘J.)RROS ION™ POTENTIAL CAUSE FL.OW ANALYSIS

. Corrosion finid Corrosion fluid innriichlmrity Cmu::ﬂmd Power creates
. thru connector info switch - —» touches grooved |- mml H“ml—pmrmmnn“ncﬂ"
geals cavily metal parts parts path to ground
stuck in park 7_[* d:??w Fuse blows 7 m“t??
«} crestes high
‘tot@ot"lﬂngh . th
mmwmt fesistance path
over plastic
¥ B | R |
Plasti buse. ', P‘.Iashcnutmaal : _ | 'xmw--nq

Mok pmyyrntaibr Fard




. B Tixas ' Brake Pressure Switch -
. INSTRUMENTS Potential '_I‘hennal Event Theory Profile 6/02/99

77PS Noryl Base
- 458 Orientation in 15 Amp Circuit
5% Salt Water Ingress

‘88BEL0 VSLMN-LL

C Ak Opesmmanferd - INTENTIONAL [GNTTION CREATED THRU T1 FLUID INGRESS LAB TEST PS/99/13 Afickmeent



B - Brake Pressure Switch
INSTROMENTS. Potential Thermal Event Theory Profile 6/02/99

ECONOLINE VS. TOWN CAR P/S

|
1307200 | Brales Buict Tow” fionls seting .
Orianiaion Pomssr on coringoms ' |
Vrtical? — |
Calor SetLamp?
Thermal
Swilch Supply choin
Potenaial T Windy
. Drip hoeasi
Heport Gound =———— Wier! spray lae
' Hamesa “drip ling” '
i' Switch Polarity Algrment
= 15 aoup “Fuol byt
g et
2 Ciresig _Eni'_nt
a .
_ _
3 O rmasafrod
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- Brake Pressure swilnh
Iusnu.luEHrs Potential Thermal Event Theory Profile 6/02/99

“Corrosion” potential cause time line
Theory Time Line

Tonic enriched

| | Vehicle Time . | :}
T LI WY - .
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INSTRUMENTS Potentiat Thermal Event Theory Profile 6/02/99

TIPS Propescd Wiring Schewmatic
4 Vol DC

|~ Ford Clorcls A s by

L
1],

628830 VRLHN-LL

e ' ' " Amwchenest




 Whxas - _ Brake Pressure Switch
insTRUMENTS Potential Thermal Event Theory Profile 6/02/99

200 mAmp Current Limit Circuit
Test Setnp :

14.5 Vol DC

Worst case scenario is when
the =wilch & actustad, which puts -
. T2 atfisll voltage.

To facltelo tosting, Tl s
flosting which keeps T( and
T2 ai full voltage: but Enniis
curend draw fo .2 Amps
(This test is harsher than
worst ciste acenano),

. why .
FFH FIAB-1481923-A A
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R Iewas Potential Thermal Event Theory Profile 6/02/99

Brake Pressure 5wil:ch

MBSO YSLMN-LL

3% Salt Water Ingress Experiment
Test 1

Teet 1: Figure § arud Figure 2

Avtachmewt




& 5 ~ Brake Pressure Switch
InstrUMENTS Potential Thermal Event Theory Profile 6/02/09

¢88EL0 VELHN-IL

PRESSURE SWITCH “FLOW DIAGRAM"

(92, ‘93, TOWN CAR)

~ Texas Instruments Hilite Ford

- Indusiries
Mol Switch Vahicle
Base | 7| w 11— | [ swichio || —> Assembly
| ol

Valve
Connectors

CAMcCunk Mpregesetion/Ford Arachnt




B | BrakePrassuroSmtch o
IHEI‘HI.MENI'S Potonhal Thermal Event 'I‘hemy Profile mzm
~ NA Hydraulic Switch History
nnﬁ Pesiod:| ‘83 ‘87 . ‘90 ‘91 ‘98 ‘99
. | Power Power Power Power Power Power
Aﬂpﬂcﬁmmmm Steering  [Sieering _[Dtesring |
Fluid:

E52CL0 VELHN-LL

. ﬂlusmﬂmnndﬁﬁmllm%mmﬁhdmhuhhydmﬂc
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#ﬁmam Potential Thermal Event Theory Profile 6/02/99

‘Brake Pressure Slvlﬂ:h
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INsTRUMENTS Potential Thermal Event Theory Profile 6/02/99
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% Texcas Brake Pressure Switch -
lusmuﬁms Potential Thermal Event Theory Profile smzm

SWITCH
ORIENTATION
[ ——
e
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Brake Pressure Switch _
Thermal Event Theory Profile 6/02/99
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Brake ﬁmsure Switch

ler—Il;Euxﬂgms Potential Thermal Event Theory Profile 6/02/99
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INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99

e

Brake Pressure Switch
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Brah Pressure Switch
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o Low Cost
Automolive Pressure Switches

TI’s pressure swilkches provide low cost; on/off
controls for many antomotive systems. The

snap action disc reacis to changing presswre by
mmmmmm
switch conlacts, '

QFMIM

. Deslgmdfurnnderhnndenﬂmt

* Designed for line or pemp mount applications
= Low weight

= {Custom packaging for specific application needs
- Automotive tempersture range of -30 to 125°C
* Normally open ad normsally closed contact logie
« Industry proven since 1984

7% Jan 99 BID 030AT)5T HPSdesignppt

n - r |- I- H- )

= A/ systems
Power Sieering Systems
Crnnise Conlrol Systemns

~ « Transmissions
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#pu
PRESSURE SWITCH LOGIC

NORMALLY CLOSED . NORMALLY OPEN

AO0SEH0 VELHN-L
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25 Jwm 1 M (SIS T HPSdesign pot




S - SHAPED SPRING
NORMALLY OIFEN

I. - SHAPED SPRING
NORMALLY CLOSED

TI-NHTSA 013808

S - SHAPED SPRING
NORMALLY CLOSED
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B Tixas . Brake Pressui'e Switch
INSTRUMENTS  pgtential Thermal Event Theory Profile 6/02/99

Memphis Switch Analysis

» Chemical analysis reveals K, S, Cu, C, and O.

BOSEL0 VELHN-LL
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B Tioas Brake Pressure Switch
INSTRUMENTS  Potentlal Thermal Event Theory Profile 6/02/99

Lab/Field Comparisons - Impact of Continuous Power

Experiment Cup Visual inspection  Chemical Analysis {Cup)

Lab/Salt Water Na, Cl, Cu,C, O
Lab/Brake Fluid Cu,C,0
K, S,Cu,C,0

Field/Memphis Switch
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B Tixas Brake Pressure Switch
INSTRUMENTS  Potential Thermal Event Theory Profile 6/02/99
NA Hydraulic Switch History
Time Period:| ‘83 ‘87 ‘90 ‘91 ‘98 ‘99
Power Power Power Power Power P
Applcation: | gioiing  [Stmering |Steering  |Stesring  [Sweering Bt::rng
Suspension | Suspension | Suspsansion | Suspension | Suspensilon
‘Transmission Transmisslon Tranemission Transmission
Crulse Cruise  [Cruise
Chitch  |Cluich
Fuid:

* TI has some 16 years and 130 million uﬂ'l:mmumd experience in hydraulic
applications using multiple flulds

« TI has some 12 years of brake system application experience working with brake
flulds




+ B Brake Pressure Switch
InsTRUMENTS Potential Thermal Event Theory Profile 6/02/99
OVERVIEW OF
CONCERN TIME LINE
mm mgm momentam Hm E:;ﬂm o 1gmtm maponds results

plastic

EL6850 VELHN-L




~ ~Mounted under hood... 14 inches under master cylinder

FLOC10 VELHNLL

% Txas Brake Pressure Switch
InsTRMENTS Potential Thermal Event Theory Profile 6/02/98
Brake Switch Overview

- Mounted on plbpotl:ional valve at frame of vehicle

- - Switch oriented approximately 25 degrees off vertical

(connector up)

- Switch controls speed control...normally closed, opens at
130 psi S 3 |

- .Con'tinuously powered by battery 15 amp connection
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. INSTRIIMENTS Potential Thermal Event Theory Profile 6/02/99
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‘b'lhms Brake Pressure Switch . ' '
INSTRUMENTS Potential Thermal Event Theory Proflie 6/02/99 | O
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» Brake Pressure Switch ‘
INsTRUMENTS Potential Thermal Event Theory Profile 6/02/99

REFINED BRAKE FLUID IGNITION THEORY
POSSIBLE CAUSE THEORIES
“FEB 99 FOCUS”

T
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* Tixas Brake Pressure Switch

- TTandFm'dnotsuccessﬁllincreaﬁngigniﬁonwith“ncw“
brake fluids
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Q AS Brake Pressure Switch - _
NS PotonﬂalﬂtamlalEvmﬁThaoryProﬁlemm
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Inmuy Design
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Brake Pressure Switch
InsTRUMENTS Potential Thermal Event Theory Profile 6/02/99
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Brake Prassure Swll:ch

- “Town Car’ switch mects accelerated/simulated life cycle specification
shown by ‘mwcess” and “end-of-life” testing |




Qm Brake Pressure Switch
InsTRUMENTS Potential Thermal Event Theory Profile 6/02/99
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PROCESS FLOW DIAGRAM

“CORROSION” POTENTIAL CAUSE FLOW ANALYSIS




¥ Tias Brake Pressure Switch

waler and [onl; contaminafion contamingtion (a.g. NeCl or
cleaner) enters the switch cavity
2. 12V Batiery sowrce 10 drive _ .
corrosion and provide energy Contact armi torminal
corrosion Incrosses
reclatance (acts Bie hoster
wira).

§. Plasilic connector melts. Once it
opena, oxypen ontars the switch
cavity. Arn terminalfcomoaion
becomes “RED HOT™ igniing
the plasgtic

3. Hexpost groimded
atcoloratas corrosion

:
:




- Brake Pressure Switch

Potential Thermal Event Theory Profile 6/02/99

5% Salt Water Ingress Experiment

L 7R

Pawer Sopply

Test 1

Conductive Faid in

by Fioid ~ Cavity Completes

the Circoit

Test 1: Figne 1 sod Figure 2.



¥ 1 Brake Pressure Switch
InsTRUMENTS Potential Thermal Event Theory Profile 6/02/99

9Z8LL0 VSLHNIL

5% Salk Waler ngroes: Experiment
Tompomniure vs. Time

——— Top Temp —— Clulch Temp Botiom Temp

Temparshurs {*C)
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TEXAS Brake Pressure Switch
gmurms Potential Thermal Event Theory Profile 6/02/99

9Z8E10 VELHN-L

5% Salt Water ingreses Experiment

—— Violnge - T1 —-—Voliags - T2 — Geoond Yollage ——— inpat Curart —— Clulch Curent Henepaoet Guamand

[

0.00 1000.00

i L]
CAlca i rrsteionFord INTENTIONAL IGNITION CREATED THRU TI FLUID INGRESS LAD TEST PSY%13"  Anaclmen




x5 Brake Pressure Switch
INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99

TIPS
45° Orientation in 15 Amp Circuit
5% Salt Water Ingress

Cellanex 4300 Base Cellanex 3316 Base

INTENTIONAL IGNITION CREATED THRU T1 FLUID INGRESS LAB TEST PS/96/13"
oAk S SpraeratationFosd

LCBELD WSLHN-LL




9 Texas Brake Pressure Switch
I s’ Potesitial Thetiat E by .

87eL40 VELHN-IL

“Corrosion” potential cause time line
'~ Theory Time Line

) . i .
i P O E
S Tk s
" fag L Wi .
= Voridgibeaae.
- . e ) AL L |
M .

L—m Vehicle Time . >
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¥ Txas Brake Pressure Swiich
INsTROMENTS Potential Thermal Event Theory Profile 6/02/99
TIPS Cellanex 4300 Base
Vertical Orientation in 15 Amp Circuit

3% Salt Water Ingress

CakGuimspwotiarus  INTENTIONAL KINITION CREATED THRU TI FLUID INGRESS LAB TEST PSAOY13"

Atenchanent




* Niexas Brake Pressure Switch
InsTRUMENTS Potentlal Thermal Event Theory Profile 6/02/99
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PROCESS FLOW DIAGRAM
“CORROSION” POTENTIAL CAUSE FLOW ANALYSIS

Ty T




Q TXAS Brake Pressure Switch
INSTRUMENTS Potential Thermal Event Theory Profile 6/02/99

77PS Noryl Base
450 QOrientation in 15 Amp Circuit
5% Salt Water Ingress

:
:

Clakifpumsaleaonl  TNTENTIONAL IGNITION CREEATED THRU TI FLUID INGRESS LAB TEST P5/99/13" Attactancot
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Brake Pressure Switch
InsrranvenTs Potential Thermal Event Theory Profile 6/02/99

ECONOLINE VS. TOWN CAR P/S
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‘b 1 Brake Pressung Switch
InsTRUMENRTS Potential Thermal Event Theory Profile 6/02/99 \
“Corrosion” potential cause time line i
Theory Time Line
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Q Brake Pressure Switch
mmm“ Potential Thermal Event Theory Proflle 602/99
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TIPS Proposed Wirkg Schematic
14 Voltz DC°

" L-Ford Clech Ameenbly
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Brake Pressure Switch
lnsmmmm Potential Thermal Event Theory Profile 6/02/99

200 mAmp Current Limit Circuit
Test Setap

145 Volu DC

Food miay

PfN POAD-14R192-AA ‘“"ﬁ _

-f

5 Cavity Comgltten
the Clrenit

b

g

Worst case scenatio is whan
tha swilch is acluated, which puts
12 at ull voltaga.

To facilate tosting, T is
floating which keeps T1 and

T2 af full voitage but imits
ciment draw to .2 Amps

{This st is harsher then
worst case scenanio).




byFild  Cavity Completes
the Crenit
Teat 1: Figure 1 aod Hgure 2.
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5% Salt Water Ingress Experiment
| - Test 1 :




5 TExAS Brake Pressure Switch
InstTRUMENTS Potential Thermal Event Theory Profile 6/02/99

£LEBELD YSLHN-LL

PRESSURE SWITCH “FLOW DIAGRAM"
(92, ‘93, TOWN CAR)
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Brake Pressure Switch
IinsTRUMENTS Potential Thermal Event Theory Profile 6/02/99

BROCID YELHNIL

NA Hydraulic Switch History

Time Period: ‘83 ‘87 ‘90 ‘01 ‘08 ‘99
. | Power Power Power Power Power Power
Application: |gieing  |Steering  |Steering  |Steering  [Steering  Steering
Suspension | Suspension | Suspension |Suspension | Suspension

Fluid:

* Tlhas some 16 years and 130 million units accumulated axperience in hydraulic

appiications using muttiple fluids

* Tl has some 12 years of brake system application exparience working with brake
fluide .

CuAlolaidcSOnrsevaiationfond
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*m Brake Pressure Switch
InsTRUMENTS Potential Thermal Event Theory Proﬁlaﬁmm
T7pab-1 annseary | - COMPLETHEEGIN  [MPACT - |COMMENTSICONCERNG i
DESCAPTE] HEOURED  [suPPLIER {10 Cod PARTIAL - [TOY _
Zam1 [COWEUE 200000 PFEAASILEIOWS  [BWS  [2WKS [N [ADDOVERTMERMATERAL AVALABLTY
760t WASHERIN 200000 [DEMASTER{1OWKE  {t8WMS  [2WKS  [NOME  [NATERALAVALABLEY
Zmz1  JoPTes 200 WALBANE[SWAG J10WS [TWK [NONE  [PAWWATERAL AVASADEAY
2005627 {57FS 200,000 (OBCOET {12:WE [MWKE  |3WKS  |TDOL$? |POSSAECAPRCIY BSUE
30001 (HOFORG7d 20000 )AC0  [10WE [SWKS  [SWKS  |NOME . [PAWMATERIAL AVALABIITY
742241  [KAPTON - 204 [BDIROMNT [2WE WS WS [NONE '
272251 JKAPFONST] 1,02 |BOFONT 3K aves [awms [NONE . e
743531  [GASKET 2000000 Lo PAAKEHe WS [1ovics  Javs [NONE |ELMNATECORES WAL NCFEASEDE. BY 1%
20061 ISTATONARL 2040000 [KFBASSLE{10WKS  [1eunS  JawaS  INONE  JADDOVERTREAMTERAL AVALASKITY/ REELS
07441 [OONTACT-S 200000 jOERNGER[AWGS [Bws [1wed NoNE JWRTERALAVALABLEY
200571 JMOWABLEW 2040000 (WFBASHLEIOWES [(1OWKS  [2WS [NONE  |ATDOVEATMEMATERL AVALABLITYREE-S
THE1  {BEOUESY mimawativ  2ws e [noE e .
7abie-1  |ANET 2000000 [IOMHASSIB WS HWKS  [4WKE  [NONE [FAWMATERAL AVALABLITY
5162  [PESSURE] 2,040,000 nmnlmm_ RWE WS  [MONE  |RAWMATERIAL CHANGEDVERFREES CAPACTTY
TAOT0-143 [CHMMNAY 201000 [PARTEH]ITWE  [swWE 2ws [N _ - ' .
740474 [EUECANE 2,040,000 .ﬂ.mmum WG [2WE [N | MMATECORES WILL NGREASEDEL. BY 10%
7471 [{CEPTINR 20000 [VALBINE [6 WS [0UKE 1wk NIMNE  [RAWLATERAL AVALABLITY
740881 [RED MG 200000 [WAHK M Calawits  [sis i [NONE
. - ! 1 . -
e SWITCH I TS AN SSOKMONTH B 7 day wss, fu gummer vacaions, S plek: mold




-

TI-NHTSA 013940




Qm - Brake Pressure Switch

-1 L -
v e PROCREOURE
. TONOEREYRIS) | - L —_—F . ;
Emmnm= ' | b ‘
—__ e .
. _.-IJ__| I n ]

- oaal

riiond -r;ﬂﬁ.

IFECLO YELHN-LL




ErPESI0 VELHMN-LL

B Nexas Brake Pressure Switch
ﬁmnm;s Potential Thermal Event Theor! Praﬁla 602/99 A
h.-nu—l.l_m 1 T [Wary walsroowsasion it ‘Sew’ ke A l&ﬂ,_t—n-uﬂhm-!__
Pojuniisl vl o orey Ingeinet, aspodt geouraliag Plnks] b cincolorel.
E-H - Waley Cogc: £T, 8%, 10%, 755 |No Sipriicurit Tatpumink e fion. Tout Suagmrrint
2 n B Srake Pt . I_nmun.m-n
1 Arwp thwough s lich el o v wih e
1 mu«m—umm [ Yot Sapurtet
3 AVT Bt Flshd in Bk, 51 VEC g o 00 bours il Mkl sk (el Tk
Swbnl Hinjor? Snitiminid 'Mm -
— 4 ANT * Begice Fiuld In Bwriich, VI om 10 Soum o Bt Toks ourm e )
owwioal Howpent Anbiord of 400 : Mo w iy . Tk _
3 AVY  |sew’ Beelow Pladd i Se it OF X0 C. Ao Povicn -
Thwough seviioh frendris _ Dol T dootc it whely sl o 293 G, Tl sumpesnaient
Sa | AT e Shuite vkt Svich appeox SOASpE | ezl rons o ppece ZADF. W swcien, No lyiin
Swotsph B Bch Tasmcingls Taah minpeevhied
L) n |&Hhﬁ[.ﬁgﬂﬂhﬂt iwmmm-m
Mok i ialiww, beohkaie |See mtuctorae
Rl & Iy aalvapbull
Tuldin iow s cloar rs bt
Bretas obsipivurt 4 675 F, Eniods sty el Falls oY at
T T — - ﬁ . :
- i -k :
vont paih b Surigh epOrE. '
Soe plots s vitin, :
w%_
‘ .
[ T = m—— ] Asinclanent




EPELI0 YELHN-LL

¥ Tixas

lns:mrms Potential Thermal Event Theory Profile 6/02/99

Brake Pressure Swiitch
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" Foed approvas Ford PN FIVC.SF2A-AB Apr "9

TI Fails [mpulse Tast (300K cycles), BoolL chuld
anribed 0 Ao Crimp (Fore AN FIVC-3Fe ——tete—
AB). T1 et rapot PSR149. .

T Passan Impulse Tost (S00K Cycdes) with al-
MEanua| Crinsg proceas,

Ford issges Aderl # 810164199, Gmotad 90 duy

. npgroval to wa Myowal crimp procest. (Ford PN
FIVC-9F924-BB) : _

- TT Paman Impoled Tt (S00K cycied) Fom
AB). T1 it repoet PSOLAMS-A. R

AVHTedé-IATA -

TI Swbemizs [TK for the Awio Crimp proces.

SIS "ISALL NAJ 1L

- ' PHLS UL wegpeaonag] oxime) Paads Suexp] - paed

P . T
1

;




