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Brake Pressure Switch Questions

Competitive Yekicles
Hovw I switch packaged?
Is it slways Powered { HOT ALY, TIME) ?
Are the contacts opened when pressure applied?
What ls fase lImit?
‘What is belmg swiiched?
Is it & redundant switch?
Stewart Salter by 2/16/1999

What are deserlptions from AWS and CQIS?
Joe Nemw/ Blll Abramezyk by  216/1999

Arethuwitehmatulnhmmplﬂ:lewlthbnkeﬂuid?
GregStevons by 2/16/1999

Are the swiich materials compatible with brake fluid in an electrie feld?
Greg Stevens by 1716/1999

Are the switch materinls compatible with brake fluid and eontaminanis?
Greg Stevens by 1161999

Are the switch materinls compatible with contaminated brake fluid in an
electric field? GregStevens by 2/14/1999

Whnmmudn;tnretumedSpndmntrdmdﬂu{FRACAS}?
Fred Kohl/ Dan Budzynski by 2/121999

Wihat does TI DFEMA sey about this fallare mode?
Rob Sharpe by  2/10/1999

What are TI in~process test fallures?
- Rob Sharpe by A10/1999

Whatmmmmaunmmmmh ?

Fred Kohl by 2/9/1999
Stove Rotmers, 313 39 03786 unconeralled docunsnt origiaal 2/5/199

il naeno BokFSw. doo ' 1of} rovised 2/5/99
' primod oo DGOL/19%P »t 3:23 PM
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Brake Pressure Switch Questions

The Brake Prassure Switch (Deactivation Switch) coupled with the Stop
Lamp switch are categorizes as “Automatic Deactivaiion”, The FMEA listy
Automatic Deactivation” as current design control for 66 different potential
couse/ mechanical failures.

Brake Pressure Switch (Deactivator Switch) Is one of the most Important
sqfeiy features.

When was non-Pressure actuated swiitched introduced?
Steve Refmers by 2/9/1999

Is the Circuli drive hi-side or low-side? Fred Kokl by 2/8/199%

Circuit Is low side driven.
Results of Central Lab analysls StevoLaRomch by 2/12/1999
Analysis of harness pig-tails Joe Kafatl by 2/16/199%
If a switch is contaminated can it start the ovent?

. FredPorter by 2/16/1999

Flash points for all materiats? GregStevens by /16/1999
What heat is condneted Internally? By

Don't understand this questioms{lft1i11111
Provide color photos of Econoline? Rob Sharpe by 2/8/1999

‘What is the difference in the base msterinis that look differeat?
Rob Sharpe by 2/16/1999

TI analysls resuits of the Memphis parts { crease marky in disphragm, eic) ?
| Rob Sharpe by mnm_

What are the material call-outs for 1991 and 19937
Rob Sharpe by 29/1999

Restilts of testing with corvosion sinmlation? Fred Pexter by  2/16/1999

Sterws Radrosra, 313 39 I2R6 mnoostroliad document otighaal 2:5/199
ke name BrkPSw.doc 20f3 | vovisod 3/559
printed o Q631999 ot 3223 PM
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Brake Pressure Switch Questions

‘What does It take {0 start an event? Fred Porter by 2/16/1999

How does speed control use this switch? Fred Kokl by 2/11/1999
1. Brake Pressure Switch provides electrical power to the speed contral
servo chutch civoudt The cluteh circuit neads to be energized for the
servo moior to pull the cable.

2. Switch provides a redundant method of sensing brake application
independent of the primary system deactivation mode; thiz iz a SDS
(SC-0003) reguirement.

» Signal from the stop lamp switch Iy primary deactivation mode for
brake application,

¢ Under “hard” braking condition; Brake Pressure Switch
provides redundant brake signal to the speed control logic
(similar to stop lamp switch signal) and disconnects power to the
cluich circuli; canising the speed control servo pulley to
immediately return to the idle position. Note: Under normal
braking conditions, only the stop lamp switch signal cancelr speed
control operation.

Do all Ford applications use switeh between fuse and load? YES
Fred Kohl by complete

Do all Ford applications have switch coanected to HOT-ALL-TIMES?
' Joe Kafatl by 2/16/1999

Why s this swiich conneeted to HOT-ALL-TIMES?

Fred Kohl by Complete
Becausa the SDS requives it to be connected to the same fuse ax the siop

lamp.,

What is SDS requirement number? Fred Kohl by 216/1999
SDS (SC-0068) states: The siop lamp switch and redundant decciivator
switch must be on the same fused circuit.

Can the switch act as a fase? © Team by complete

Ne.
Stevo Refmers, 313 39 (3286 anevpsroliad docomont ociainal 2/5/199
file nxme BrkPSw.doc Jof} reviaed 211599

peimsed on 06/01/1999 et 3:23 FM
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. . Brake Pressure Switch Questions

Could a fuse fe.g. 2 amp) be added in series between the step lamp fuse and
the brake pressure switch?  Fathae parameters would have to be knovwn,

I1 it feasible to dlsconnect the switch as immediate containmont?
Yes. The customer will not have use of the speed controf.

i1 it nceeptable to Jumper out the swiich as immediate contalmment?
Fred Kohl by 2/16/1999
NO... Would eliminate an Important safety feature of the speed control
sysiem. The Brake Pressure Swiich provides the redundant method for
sensing brake appiication independent of the primary system deactivation
mode. This is an SDS (SC-0005) reguirement.

" Elimination of this featvre reguires the concitrrence of the OGC.

Other recommendations for immediate contalnment?
: All by on-goimg
Add fise between the stop lamp fuse and the brake pressure switch?

. Can Brake Pressure Switch fanction be removed from povwer feed circuit and
placed lu ground refturn clrenit? Frad Kohl by thd
1. Would require redesign of the speed control electronics, -
2. Additional isolated ground circuit is required.
3. From FMEA position switching the ground circuil is not as good as switcking
the B+ fead.
» With a ground return circuit; short to ground (fault) it would averride
the deactivation switch.
» Jith the current power feed ciresit: short to ground make the speed
control system Incperative. A short fo power is required to overvide the
deactivation switch; much lower poiential to occur.

" SteveReimers, 313 30 03286 wooonirolied document arigiual 2/5/199
flle pame BrkPSw.doc : 4ol mvised 2/559
printed on GEO1/1999 st 3203 FM
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SPEED CONTROL BRAKE PRESSURE DEACTIVATION SWITCH

Below 1s a proposed wiritlg / circuit change for the Spead Control Deactivation Switch.

This would be a fiold fix for 1992 & 1993 Town Cam. The change is proposed to prevent desct

switch failurea. There iz a potential this sction conld be for sdditional mode] yesrs imd vehicles
Note: brake pedal monnted switches ae not affocted.

Please review and let me know if you have any lasuea, Note the 3peed Countrol System finctions
do not changs.

Vurr  Ign Sw
Vaarr
Ny
15 Ang |
i i
Add Radeyr
: P A o ymen
Braks -§
Frosmze
Switch
. Bruka
Bwiink
poed pdund |
Borva Servo . =

_ Please pend comments to Fred Kohl (FKOHL}.
Note: Scoit Simpson saked that all Application / Degign / Softwsre Engineers review this
proposed change.

) (NN b6
Ovigirior: Frad KohlWHOHL Page1alt g:
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POWER AMaLYSIS of 82 OHM In CLUTCH FLYBACK CIRCUIT (Rabd)
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POWER ANALYSLS ol 82 OHM In CLUTCH FLYBACK CIRCUIT (R4}

RECTANGULAR FLAT CHiP RESISTOR POWER DISSIPATION (genaric)
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POWER ANALYSIS of 82 OHM In CLUTCH FLYBACK, CIRCGINT (R44)

PULSE LIMIT POWER (SINGLE PULSE) for
RECTANGULAR FLAT CHIP RESISTORS (genario)
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POWER AMALYELR of 82 OHM in CLUTCH FLYBACK CIRCANT (R44)
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POWER ANALYSIS of 82 CHM In CLUTCH FLYBACK CIRCUIT (Rd4)
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POWER ANALYSIS of B2 OHM in CLUTCH RLYRACK CIRCUIT (R44)

Figure §.5: SINGLE PULSE PEAK POWER, walls va. FULER DURATION, ma
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Texae Instrumants Incorporatad

g~D Problam Resolution Report # PS/CAR/93-3 CLOGED 12/1793

Original Reporc: July 29, 1993

Update Report: Octobar 18, 1993

Ford Part Numbaer: FATA-SPOZ4-AR/BA/CA

Fart Descripticn. Spaed Contral Deactcivation Switeh
{STEF 1} FROIICT TEAM

Manufacturing Enginsering: Maet Sallaers

Cuality ARSUTANCE Eng;nairlng: Jim Watt

Product Marketing: Charlia Douglas

Design Engineaxing: Azlz Raiman {Champion)
{STEF 2] PROBLEM DESCRIPTION

Ford Light Truck Division Brake Engineering reported a noticesble
increasa in warranty returns, raelated to inoparative speed sontrol
systeme for 1993 Econoline models during 4QTR'92 and 1QTR'S3 time
frame. Detailed braakdown of warrancy data showsd that a number of
thase clmims ware raported. to he prasgure switch relatad. Actachmant
sA* showa R/1000 daca as collated from Pord warrancy data. Texas
Instumenta and ¥ord atarted on 7/22/93 to call dealerships fxom tha
Magter Claim list contaccing ovar 150 dealarships. As of 10/18/93,
(14) switchas hava Laen recelved, analyzed, and characterized.

The fallowing table édetalls tha fiald data on thess switcchen:

vIDh Yehicle type Swicch date code
AB4542 193 Eronaline 23146 (Hovembar '91)
A35294 '931 Econoline 2294

A4085% '93 Econolioe 3078

AT0AB '3 Bconollne 2345

AG1E11l 193 Econolins 2145

‘234137 93 Beonoline 2243

A32348 *93 Econoline 2285

AL7374 193 Econoline 2307

AS0451 '93 Econoline 2316

Ad9389 *9) Eeonelina 2338

ART954 '93 Econolina 2345

92609 ‘93 Econoline 3037

B155368 193 Econaliom 3074

A40B55 '93 Econoline ii7s

f13} swicchas H;ia confirmed to be inoperativa awitches dua to liguid

ingreas resulting in severs corromion. Swibtch with date code 2107 was
operating normally.

4743 5014



{STEP 1) INTERTM CONTAINMENT ACTION

We have completed the following actions in aAssessing the integrity of
our current product: :

1. Varified envirconmental seal incagrity and proper funeticn.

2. Verified switch connector base dimensions that could affect the
mating connector asaling abllity te bae within specification.

Bagped upan Taxas Inatrumants' varification of the critical comnector
bage dimanegions, ths funcricnalicy of the eavironmancal ssal, and
shaarvation of fluid ingrass inte the awitch cavity chrsugh che

carminsl klades. an analysis/ianveatigation ¢f the mating conmector
saaling system ia warranted.

3. Tawas Inskruments, in cosparacion wich Ford Light Truck
Enginesering, conducted a water ingress tast with various componant
combinations of the macing connector, to determins rejiacive.

Buscﬁtibilit}' of each cumbinarion. Tha following combinations wera
tastLad: -

Current Light Light Truck Current Pasa
Truck _ Bafora 11/92 Car

"Black UTA shell Black EPC shell Black UTh shell
Sray Gromet Gray Grommet Gray Grommet
Rad Silicon Saal Red Sponge Seal Red Spongm Seal

The macrix of componencs tested and the test saquenca is outlined in
atcached charts. Preliminary data analysis did not ahow aigmificanc
differences amongat various matrix elements. It has basn cancluded
that the swibtches nead axcended expopure under showar ¢o iniciate
wacer ingrass. In addition to the above combination of components, 50%
of the switrhes ware tagted with a "rocked* connactor.

The shower teat was halbed on 10/6/793, when non-normal insulation
resistanca readings wars observad on rocked awitches. Upon removal of -
tha connaccors, water ingress was opserved on all switches with rocked
connectors. Thers was no ingreas on correccly latched switches. The
artached Table 1 sumnarizas the satrix ¢f parts and visual
oberervations. The ingress in vertical switchea was of 2 magnitude
highar than in horlzontal switchas. Fhotographs of tha switcham ware
asat to Ford Light Truck Engineering for review. Tha switchem wara
calibrated for Ffuncticonalicy. The attached Table Z confirma the effect
of ingress as seen in the reduction of insulation rasistance and
intermdttant operation of the switches. The switches wera then
disasssabled for-intemmal inspection. It was observed that the ingress
had procaeded through the connactor cavity inte the contact zome.
Fhotaographs are attachad.

3713 8915



The ingress activity on the rockad switches was similar to chat
observed on parts recurned from che fisld, albeit of a lesger
magnitudm, It is bmliaved that, given sufficient time { to allew
current Lo pass though the contacts), the ingress on the rocked

awiktchas would exhibit axastly the sama failure as that chearved on
the warranty parts,

(STEPF &) ROOT CAUSE

i ————— ———

The switches analyzed weare inoperetive since thare was no algctyrical
continuity beatwesn the rerminals, Artachment *B" shows the fishbone
diagram for a stuck open switch. The lack of continuity waep due En
presence of largs amounts of corresion products inside the switch
cavity and, in some cases, faillure of contact slemants due to
corrogion. The large quantity of corvopicn preoducts is duas o #luid
that antered the switch cavity. Bacause of the sevaera amount of
sorrcaion observad, it ls believed chat the corrosien is accelerated
Ly the poteatial difference becwean the grounded body of the awitch
and current carrying meambers,

Thorough visual cbasrvation concluded the fluid entry to be through
the mating connactor end of the awicch as avidencad by brass corgosion
produccs along the tarminal bladss in cthe connector cavity (ase
attached photagraphs). Two of the awitchee exhibited hlua/green
corrosicn by-products covering more than one halE of the connector
cavicy. The others showed similar corrosion products but in lesger

amounts. Hone of the switches showed any evidance of fluid ingress by
tha environmental seal.

The snap acting disg in all the returned swicchas wmz functicning
normally. .

The following ahasrvations were made by Texas Instruments on '93
Econoline and F-Series Trucke at a local Feord daalership:

1. Ecopeline: The wire leada coming out of the swlitch wers rouced
balow and touching the rear A/C line. This will create a propansity

for water/copdannaticon traveling along the line to flow along the wira

jmpmcs to the grommat.

2. F-Saries: The chaerved vehicles had a Red Sponge seal inside the
mating connactor, as oppesad to the expacted Red Silicone seal.

"Additional observations regarding face seal variatcionms:

i. The target zone for pressyre switch sealing surface ls smaller on
the sponge seai, than the silicone seal. The smallsr target zone, may

lead to a sub-cprimal sealing condition under worat case dimensional
stack-up. N

8713 5918



2. It has bean seen that during the maclng connactor assembly process,
thara i3 an opporcunity for the silicones ssal to be rolled over, This
¢an happen during insertiecn of the plastic terminal separator. The
ingertion ia done after the silicone meal is placed in the plastic
shall. A rollsd over silicone seal wauld not provide protection
against watar ingreas,

3., The pilicone seal, by design, has a lower percent compresaion thanp
the sponge seal. The deasign limica for che silicons smal axe 10 - 15%,
wharsas the limita for the sponge ssal are 318 - 50%. The reduction in
parcent compression was intended to maintaip similar loading forces.
It has baan cbsarvad that therse is & tandency for the mating comnackor
to 'rock* im the latched poaition. The rocking tendancy would lead to
a higher parcent change in tha leval of comprassicn of the zilicona
real than on tha aponge seal.

The shower test detailed above, leads to tha conclusion that a
"rockad® connectar was the moat prebable root causs of the cbaserved
problem. The impact of tha problem is magnified in the Econelines
platfeorm dua to the mounting locatcion and vertical mounting posicion,
both of which are unfavorable from a ingress polnt aof view,

(STEP 3} PERMANENT CORRECTIVE ACTION

No corractive action is raquired from Texas Instrumente at chis peint.
{STEF &! YERIFY CORRECTIVE ACTION

{STEP 7) PREVENT RECURRENCE

37138917
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Swilch Base Matwial
4 Calanax 4300 - UL miing HP
3 Noryl GTX 830 - L ratisg HB
2 Calanex 3316 - UL raling VO
1 Zytel - UL rating VO

Switch wahicla Iocation - splash zone
3 ¥ihasl wal
7 Undarbody - spray ine
g Lindachody - out of spray line
5 Englna compartmant - kew
4 Engjine compariment - mickls
. % Whea! well - behind splash pusmd
2 Engine compartiment - Righ
1 Pessenger comparment

Swilch orienislion - from vertical
4 0" to 90°
2 %" tn 135°
1 1328° 10 180"

Proximity to combusiible meterial
29°-4"
1=

Scale Definitian
Wira routing - drip leop Connactor Face Seal
& Foem
| 3 Slliccne
5
Wire to Connector Grommet Seal
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Speed Control De-Activation Switch Concern
Info. By Vehicle Build Year

—rr

W

Vehicle

m - I i o
2 H B
o E

E £ £
Ly

2 N X

Recormmeandation

Town Car
CAIGHM
FEaonoline
F-Series
Ramger
Explorer
Capri

Chub Wagon |
Expadition
Bronco 3 { I 2] 4 3 2
Falcon .
Meark vl 2 1] 1] 3| 1
Navigatior a 2| 4 3 2
SHO Taunss
Windsisr 21 11 1 2 2] 1] 1 2

diffarent swilch - moved Inside vahicks different switch - moved inside vehicie -
different switch - moved inside vehicde different switch - moved nside vehicle
3l 2 1] 1

[=11=1 =
k=i
oo | o] o | o
e [ o | e |
=) E=] e =]
Q=] ==
L0 oy | | S
s | nak | | —

a1 1 H 1

3
3f 2 4] 3 3 1
3] 2 4 3y 3] 1

Lol L AN
Rt el el o
L | L) = | LA A
B |3 k] b | B

[=]
Kl | o | Gt | ] P | B
L LR L K
Lot | 2t f C3§ Q)

2l 4] 3 3 1 2

k3| k] P2

Ful
b
—_
e

speedoontrolxls ’ Page 2 of 2

37135936

Revised 6/1/89




19821997 Exteivied Service Plan Wamanty - RM000
Part #9F524 - Switch Speed Controt
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1692-1997 Exdanded Sarvice Plan Warranty - R/1000
Part #0F924 - Switch Spasd Control
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Patt #3F524 - Switch Spesd Control
AENIATAR BACHCCVEX ITTION SONTMENTAL _“
1 : [ L]
ta ’ 02 .
i 0 RA00D E:l /’\ Bor| AN
oz h 3 o "\
4 [} \“h o .
) -] - H ] m n | -] | [ ] E ) | 1) | | ) " [
DOUGAR CROWNWETORM BCCHOLINE
[T (1] 12
[T o 1
o » // i
i oy o4 . ol
r / R Bi——
. a
'u B M o w o uu TR U B I = H W om
I EEMLOREN F-faZratss
1 ! s — ' nd
on [ X L] ;
: E: 0 R/1000 am : gu y
E 0z 008 -+
1 t i 0 _ ; ]
E " n | ) - | | wi | -] s | ) | ] | ® | » [ ] [ ] - ]
I. F-OTRINAED GRAND MAROLLE AR W
’ 1 oa 15
LT ] o } 1 !
e N | ;
¢4 o ! ‘ﬁ/ i
i - - - " - w*! = [ - - w w " = - [ o i
B i , |
‘ MACUNTARIR ! VAATANG ] oss: l
' 1 L 01 . 1 I'
w . g :
13 ow BRI SN e ]
b | i | H :
4 a ! ] t
o = " - - w [ [ - " - m -1 - L L '
]
RAMOER TS i

[ e

W n ™ [ ] [ | w = [ -] [ ] o - | "w = “ - | ™ ;
i
Pabrusry 1580 AV ol -
Habira Peiam, spainori Lot Cracimd: 33204000
ENFEFTNEYY da(Chany] Denim Rasizad: 0050 7H 568
1o0f2 Dwla Printad 3311000



1992-1887 Extendad Servics Plan Warvanty - RM 000
Part #9F924 - Bwitch Spesd Control
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+ 19923 Towncar Underinad Fire NHSTA Inquiry — Draft 2/10/59

Background
= On 1122499 NETSA submitted inguiry PE23-055 alleging 21 reports of undethood fires in
199213 Towncars
- mIﬂIMMhluhmdamhmmmuwnqmmmmmmﬂlFmﬂ
- vehicles ning
s FIVCOPI24 brake pressure switches
s 124581 wire harness assemblies with a PLA relay center
¢« EDIS 8 modules

»  Present searches have identifind the following:

149 underhood fires or overheating events on 1992 and 1993 Towmears
36 with engine offfvehicle parked, 9 with engine on, and 104 unidentified
3% appesar ta be related 1o the brake pressure switch

17 appear to be related to other components

. s ASO is collecting requested dats to respond te NHTSA
s Task force satablishad to investigate brake preasure switch. .. mesting woekdy
» EESE person identified to lead the engineering investigation

Next Steps

« [dentify potential affected vehiclesfrends
» jdentify Crown VictoriafCrand Marquis vehicles incidents sinee similar electrical
configuration and vehicke package
s  identify potential rendz by comparing incidents to vehicle options

=+ [dentify poteatial root causc{s}
. mmmmﬂm&mqmcklyMﬂimidmumd
egtablish team 1o quickly imvestigato
s perform tasks om brake pressurs switch task foree work plan
s  investigate other components a3 appruptiste

s wwmﬁmmmﬂmhmmmm

A713 5042



Model Yoar: Make; YING Mileago (at inypagrion):

Inapeatinn Dase/t ocalion: Vohicls Cumar:
Incidout duts: - Approximate mileage at incident: '
Tospector M-

Arca of fire ociginatian {engina compariment quadmnt, component, edc)

Identidy if amy onderhood relnys show cyidence of interoal overbent

Idetify IF any Emuu&ulhhwch]mumwm&uﬂww

Detarmine if the coract fuse for the stop lnmp swich in the fuss box

Tdentily |5 thers was any demage to wirlng In the ares whers the fire was sianed (e chafing, misa  ing insulatlon)
Ascons whether the sir suspension pump shows evidence of imernal overkeating

Hemify If twers were any afteemacket modifcslons s the vehlclke? (apecifically car alaris, wailar tow, or imote
art)

Il posslble, ideotify iF the vehicle wan lavolved is & natural disamer/sccidast thar required ripaifisant velvkels clean
up? H so whare wan cleasnp perforaed?

T pasaible, identify vebicle repair history
Any pther info that may be pertinent to the Incldeat. ..

'-.I|I . e d'. .I'JII.' o ‘LII ' L)
Sampie: of breke flald st prop valve (in sealed gless container)
Rolay pack locsisd oo LEL fender apeon (with s much witing as poasible)

- ELAS 3 madule located oa LH fender

Speod coatrol moduls kacated ou LH feoder

Air mepension compresser kocatad nnder adr filter
Air wrsponsimn miny
Photogragh of door jum VIN sickor

Other suspect paris
1o 2.0 — {19199

3713 5043



Model Yeer: Belmbons: VI - Mileage:
Bolld Dite: Prosent Vlicle Locatiod: Wha owns vehicks: now:

Costarner Nains: " Phone: Ii it ok for englocoeimg b coniact cumtome:

Incident Info/Yehiclc History
Where djil fire ocigimate? (eogins compartment quadiat, suspect locMion, o suspact composeat(s))

What was the vehicls circuitisiances wlica the firn wie noticed? Wi the vehlcle running, parked, sagine smfoff... if
off, how loog?

Did qustomes potice anything wrmusd pricor to fire? (specifically., .. difflcalty pevting che vebicle out of park, speed
control oot working, brike waming Lomp illuminated, siop lamp inoperdve)

Do any wnderhood rekays show evidesce of averhoat?

Wers the andarwod fse ks blown? _

Woere thees any Fesea st wars blows or show avidence of other demage?

Is the cormect fuse foc tee stop Lamp switch in the fuss baa?

W there sy dumege to sny wiring in te area whes the firs wes suspected to stert?

Dioes the wir aupension pomp show svideare of sverheating?

Was thooo any aftermurket modifostions to the vehiols? (xpecifically owr alorm, mailor o, of mmote stert)

Was the vehicle involved in n astural dispstesfacoident that raquired significant wahlels clonn un? If 5o whéoe was
clzanup pecformed?

Whet was vehicla repir history?

Braks posaceswhoh (eefably it e hglconnosto Kmched 0 sl atachtd 0 prop vabve)
Smpiunfh:lh-ﬂuldl!pmpulw (in sealed glaas contriner)

Relay pack Jocwied on LH fender apron (with ws mach wirlng as possible)

EDIS & moduls bocated on LH fondar -

Speod ountrok module kcaied ou1.H feader

AJr snmpemxion compressor kocated ysder aic filis

Air suspension relay

8713 8944



Which velricios te Jeok of

Specific prior incideats. .. vine forwerdsd in & sspamie file

3713 5945




W are contacting you, becxpze you reporeed smele or fine im your vehicls, Ford la investipating your repon and
woubd like to sk you soms quastions shout it We hops eyoryons was ok ..

Yehich/Coniimer Information

ModolYear:_____ Make: VING:

Pragant Vehdcle Locssion Wh oty vehicls serw:
Customer Name: Phons:

Iz it ok for anginearing bo oamuast muatomer
Was the yehicle mvolved Lo x atorl disasieeiaceident that cequired $gnificant vehicle sdean upT

1F o, e was cdsnnup performed?
What i the general ropair history of the vehicla?

Waz it equipped with poy sitermarket componenla? {specifically o lann, tradler tow, f oote stk

Agescy Nama: Ageacy phane number:
Claim urmber:

Contaat Phome ranber:
Iocideot Jufo

Data of firs: Mileage _ Was the vehicle rpaired?

It repalred, whes and where?,
Any idos where the fire startad? (sngine compactmant quadrant... framt, back, Left, right)
W the vehicls parked arnumaing? I perked, whereHgamge, carport, parking 1ot
Wi the engine ON o OFF? If OFF, bow long was It parked bofore fire?

tﬁdmmum-rﬂﬁummmmﬂu?
Wﬂ&ﬁﬂmﬂﬁﬁﬂdﬂpﬁuﬁuwﬁhhﬂdpﬁ__ﬂn:pﬂmmﬂmwﬁn;—_
Waa the beake waniag bonp illomjested- Wors the bruke lights moperative:____

Asry other infe tha you think zory be weful in oo
investgution®

3713 5948
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Cantrai Laboratery RECORD CQFY Aaport 3804106
15000 Canury Driva ECHII F-if -2 -
Doarborm, Ml 48120-1207 LE G,
FAX (313) 322-1614 RETAM LnnL _EOOL April 22, 193¢
To @.Stevens  (313) 32.38688 {313) 350724 FAX
Froum: 5. LaRouchs {313) ga-54878
Bubjact: Spead Control Cut-off Switch
Part Nurnber:  FRVY-BFE24-A
Specification:  Jae Appendx A
Supplier: Taxas Instrumanis
Recelvad:  One humed speed control cul-off switch and attached connactor wara raceived on
Deacamber 17, 1998. The swilch was kdentifled as Reddick {Mamphis),
Dhject: Datarming cause of bumed swhtch and connector,
Convciusion: The swilch cavity of the basa exhibhs he most savera heal damage, which suggests that the

fira may hava origineted kn thet location.

Ahhough savaral canditions ware discovarac in the switch cavity which could contribute 10
the swich fra, |t could not ba determinad If any of these conditlons were the ectual cause:

Tha depasits on the face of tha cup contain slemants (copper and zing) from the brass
contacts. Thig indicaies transier of the contact material to the cup, possibly a2 & reault
of an alettrical coll baing sat up betwaan the ¢ontacts which are alectricaily hot (+) and
the cup which Is groundad {-). Tha face of tha cup and switch cavity contain a ghyeol
basad malerial {probably hrake fuld) which cauld have actad with olhar materials
{poasibly watar or an oxalate) as an alectralyte. If a call cccurmad, it wolld have tesn a
currant path between the slecircally hot contacts and ground.

Tha stationary contact is corroced and exhibita dozincification, Dezincificaion in brass
is usually cauaed oy exposure to water. The contact also exhibits cracks which are
Intergranular and appear to heve Heen caused by sireps carosion cracking, Stress
cormaslon cragking in cappar Alloys ix vshally saused by sepasurs (@ ammonia, ammonla
eompounds, or amines. Pordons of tha contact have bean raducad in crasa

sectional ares by a5 much as 50 as a msult of comosion. Al of tnuu condilions could
heva Increased the rmsistance of the contact,

The movable contact appears to have baan maltad back into the bulkhagd betwaan the
gwhch and wire cavilies of th switch basa, maat liksly dus to areing.  The sufaces of
the meltac arga are clsan which auggests that this damage may have cccurrsd In tha
later stages of tha fire.

The Kapton saala {dlaphmagms) exhibh cracks, possibly mezhanical damegs, and
ambritthament asaoclated with the cracks. The causa of the cracks could nat ba
detarmined. The cracks Appedr to have farmad a leak path for he brake fkid to antar
the switch cavity.

Page 1 of 5
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@ Central Labaratory Feport BE04105

Data and Analysis:

Vi

mi
For reference, the components and intamal construction of a typlesl swich am shown in Appendix i,

Tha base and cennactor of the aubmittad assambly have a bumed and melted eppesrenca. The
bass saparated from the pressure alde of ta assambly approximaialy flush with the cimp rng.
Thia left the taca of the cup exposad. The face of tha cup b partially covered with a greanizh
depcslt and what appears te be some type of Iqukd. Smal samples of tha dapoesit and liquki were
remaovad from locations A and B shown in Figure 1 for subsaquent analyses.

Tha switch cavity conteing tha stafionary contact which has a correded appesranca. Tha movable
contact and s base ars missing. Tha caramic tranafar pk is also misging. Tha cavily appeara to
ba tha moat seversly bumed portion of tha bass. The pfasiic appears to have basn eharred awny in
this area, with enly fibrous filler matarial rernadning. This auggests thai the fire may have started In
thia arsa. Tha connecior appasrs o have heaen bended to the switch basa by haat from the fira,
The extarior of ths ecrnestor is covarad with o whits deposit.

The swhch waa axamined with a fluoragcopa [ees Fluomscopic Examinaticn) and than sant o
Texas Instrumants (awltch supplisr, Attalbarn, MA} for disessembly and sxamination {witnasaad by
N. LaPoints). The disassembled components were ghatographed by N. Lapalnte {Figuras 2 through
14). After disassembly and vxamination by Texas lnstruments, the switch componants wers
retumad 1o Caniral Laborgitosy.

Tha Kapton seals are discclored and eppear o have beeey Sracked. Theas wera asnt to tha
Polymers eaction of Central Labomtary for further axaminaton {sea Examination of Kapton Ssala
sactlon of this repart).

Tha Intador of the cup, the washer, comverter, dise, and spacer ara coversd with a dquid and black
rasicuas (Figuras 33 and 14). Thess wars sent ta the Organk: Section of Cantral Labaratary for
sampling and analysis,

The cocnnector and switch basa had bean separated duling sxamination by Texas Inatkcumants.
Altar the parts wars retumed from Texas Instrumants, the connactor was axamined at Central
Laboratary in the pragance of UTA (connecigr suppkee}, Tha gray saal where the wires anter the
connector appaars intact (Figure 15). Tha cavity balow the sagl cantaing white daposits similar in
appearance io ihosa nolad on the axteriar (Figure 16). The sealing surface of the rad seai ls no
longer intact ard appwars to have baen parfielly malted by heat from the fire {Figure 17). Par of the
metted sanl matarial appaars ta have beeno transfarrad to the awitch basa (Figurs 8}, The
insulaticn was carefully removed fram tha wirss. The wires axhibit sama tamish and grasnish
diseslaretion (Figurs 19), After thla sxaminadion waa completsd, the contaci basea and terminals
wers remaved from tha ewitchy basg,

The stationary conéact exhibits cracka in the comera of the window belaw tha contact pad and bridge
{Fgure 20). Ona comer away from the pad axhibks what appaars ta ba localized arc damags.
Apowoximataty 5% of the bridge cross saction has besn laat by what appears to ba comosalon,
Cracks am also prasent in tha basg of tha contact whera It is bent and crimped ta the bulkhead In
the switch base. The tarminal la covarad with a black degosit.

The movable contact appears to have basn maltad back into the tulkhead of the switch bass. The
contact appaara ¥ hava basn matied nio a lsrga globuls which han A 2iaan and shiny appearancs
Flgura 20). Tha clean surfanes auggest ihat this damage is fragh and may have oocurred in tha
later stages of tha fire. Tha terminel & covered with allva grean deposlts.




@ Caniral Laboratory Report 9604105

W‘ i .-
Fluorascopks examination revealad the prasence of cracks in the stationary contact (Figures 21 and
22), It also shows loss of material in tha bridge Flgure 21}, The movable contact is migsing. The
baszs sl tarminal o tha movabla conhhet tarminata in a largs globula in e buldad of tha switch
basa {Figura 23). Tha switch bass and prassurs sice of tha switch asgambly ware placad tagathar
to show the epproximate relatve posttion betweasn the atatlonary contest and cup (Figuras 23
thmugh 26). Close ups of the prasaure side of the switch assambly show the washer, converier,
end dlac I paskion inside the sup (Figures 27 and 26.

Exemingtion of Kapton Saaky
{Reflactad Light Microscapy snd Scanning Electron Microasopy (SEM3}

Tha switch contalng three Kapton seals which wars splayaed at -45" angle ta ong anathar. Each
saal has a laminaied consiruction of Kapton Sedwesn Teflon fims, AH thres Kaptan seals exhlbit
recial and circumiarantial cracks in the area that conformed over the comvariar ard deprassion in
the washar {Figura 29). The diraction of tha cracks and appesrance of the demage suggsal that
they were caused by buckiing ar pinching of the Kapten. The cracking and damage appears o have
Inliiated along tha alde of the seal which was againg: the wagher, The Teflon appears to have basn
tom in the crack arsas. The cracked araga of the Kapion matadal have bean darkenad and
ambritiad by sama unknown machaniem [Figura 28), Tha cracks I tha Kagtan occurred in a brittha
mocle (Figures 30 and 31) and appaar 1 have pmuidud a leak path for beake Hid 1o snier the
switch cavity.

hif

Surface Analvale '
{Bcanning Elecirori Microscopy (SEM) and Energy dispersive X-ray Specireacopy (EDS))

Tha sifenes and cracks of the siatonary contact wers axaminad with ths SEM. Mast of the
gurfacas af the contact axhibit damage suggastng comasivg attack (Figure 32). One cormar of tha
contect bridge, away from the contact pad, exhblts whe! appears to ba localzed arc damags
{Fligure 33). The crack surfaces exhibit intergranular features (Figures 34 and 35), Indiceting stress
corrosion cracking. EDS was parformsd o idantify alamants pressnt In the iollowing matesdala:

Oxide material an side of statkonary contmct.

Grasnkh deposit encvad from face of cup.

Fibrous materdal an cup. _

Matural scrped fram new switch baos.

Mataral seraped fram humed switch basza.

Whits daposits removed tram wire cavity In connector.
Matarial acraped from pad of stsfionary cantacl.
Matarial on crack surfpce. -

Graan material on terminal of statisnary oontact.
Binck material on ierminal from movabla contact.

Spectra from these analyses are shown in Flgures 36 through 47.

Thve spectrum from the matetlal on the side of the siatienary contact sxhiblis elemants from the basa
metwl (brass) as wall a3 w trace amount of suliur. Thia suggests that the meterdal on the syrface of
e stalicnary contast 1a mosd Bkaly an axkda of the base matel with posglbly & sulfur compound.

Pega 3 of &
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Surface Analvsls - confinugd

Tha specirum kom the greaniah deposit on the cup exhiblts moslly copper and zinc with trace
amounis of sufur, potasstum, siices, chromium, and ion. Tha predenca of cappar and zinc
indicatax thai tne deposit 1 primardly an oxids of the brasa condtast matarial which has tranafamad to
the cup. Tha prassnce of suliur suggests that soma of the matadal mey be a sudate, Tha
chromium and iron ars moet likely from the cup. The depoasit also containg bem which have
gpactm almilar to thogs in the swkeh housing,

Spectra from tha pwiich bases ans simiay, Aluminum, slicon, and cqlcum ace most lIkely from the
fillars (fibars, atc.) used In the housing matesial.

Spectra fexm the white depaall axhibi alaments which would be fund in dry charnical fira
extinguiahers, L.e., high phoaphorua content material with platea of Si, A, F - rich matadal
{Mugcovia).

The spectrum fram the matarial on the pad of tha stationary contact wxhilis slaments from the bags
metal (brass) aa wall as sulfur and tracas of patassium and slkean. This suggeasts that the materal
on tha surfecs of the pad ks moat Sksly an oxkia and a suliur compound of tha base metal,

Tha apacirum Rom the black depasit on the mavable sontact tarminal exdvikbits alamants from tha
braas pass materal and the tin zoating with sulfur. Tha dsposit appears 1o be en oxide and sulfur
compaund of the tarminal matariala. '

Tha spactrum irom the green deposit an the stationary cantact terminal gxitits alements from the
basa maial as wall &5 sulfur, alicon, potassicm, caleium, and giuminum. Tha deposit Is most Ukaly
a aulfur compound of the tedminal material with poasible oxide. The silicon, calclum, potassiurm, and
aluminum could be present from the (lles In the swich basa or from a dry chemical fice

extinguisher. '

Molgcular Charecterization
(FTiR, Qualitative, Micressopic)

Levosit or) Face of Cup ) _
Amow B in Figure 2 poinis to area whera analyals wea parformed). Spectra of tha fluid nobad an tha

metallc surface fchloreform micro casts - sevearal arsas] are charactaristic of a glycol sther
[spectrally simier to Dow HO 50-4 brake Huid] with evidence of an aster and metal scap.

Specira of 1he aew, brown base are characteristic of a polyaster on the base of tersghthelc scid.

Spectra of the burmad base are similar io the new basg and are characiariglic of & polyaster on the
baas of taraphthallc acid.

Pege £ 15
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{FTIA, Gualintive, Corventicnal and Microacaplo)

Haxgodt Dopostt

Spacira 89 received are characiariste of a giyeal basad metaral [probably brake flukd] and & meta
salt [probably an oxalate].

Hpacira of the methanc! schiblea ang characterdatic of a glycol based material [probably braks fluid|
ardd water,

Spectra of the Insolubleg ave characteretic ol stsantlaly & matel sal [posalbly an oxplats).

Converfer Depaslt

Soecia a5 recetved are chamcteristc of & giyool based materal {prabably braka fluid] and a metal
sall [probebly an oxalate].

Spactra of the methancl solubles ars characieriatic of a glycol based material {probabiy braks fhuid,
eater, and cther material.

Spactra of the insolublas are characteststic of sssentially a matal sak {probably an oxalate].

Spacer Dapoglt )
Spactm of the deposl [as recalvad] are charactadsiic of a metal salt [probably an oxalate] and a
glycol basad matarial {probably brake flukd].

Washer Deposit :

Spactra of the deposit [as recaived] are charactaratie of a ghveal buad material [pmhably brake
fuid] and a metal salt [pasaibly an oxalate].

Specim a8 remaved are chamcteristic of 4 ulrnol basad rmaterial [probably brake fluld] and & metal
salt [possibly an oxalate],

\Watgr Content, % by weight! -10
(ASTM O 1744)

(ASTME 3

The comodad bridge area of the stetiinary contact wes mounted and polished for metallogaphic
sxamination. The comoded ares axhibits dezincificetion, auggesting exposurs to melsturs (Figures
48 and 45},

1 acourscy of this resyltis yunknown baged an the sl semple size and possible imiarferanos cavosd betwean campounds
presant In the depesit and the kmant.

P

e W o Al

P. Klass, Supsrdaor Steven LaAcucha (BLARCHLICH)
Mstarlurgy Eaclion

Erclesuras:  Appendlx |
Figures { through 48
SLfel

. ' _ ' Page 5o¢S
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Tarminain . -

Crimp Ring

Environmamial
Ganl

Trariafer it

Diagram showing componants of switeh.
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-1.7%
mmn 1 Photogreph showing ss-raceived swich and focations whsre EAmpies wers emoved ffom cup
[~ ]

nl
;malmwm% Kapton apats, and hexport sfter disassarmbly at Texns instruments (N,

Nots: Nominal magniticadions given dor phaomiorog mphs.
3713 5858




Flgum 4: Photograph showing Kapior: sesis afier disasesmbly &f Taws Instnunents (. LaPoinhe),

Mobe: O Misgrisoddons ghen K phamiciographs.
3713 5367
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By

Fiyume & Photograph showlng paskst aher digassombly ot Texss instreanartds (N, LaFointa).

Figote & Hﬂwmmmrwmwﬁmdmhﬁhmﬁ.m
inairmants (M. LaPolnis),

Nole: Neitinal inagriantions ghwn for pholomitmgraphs.

e X
disaasambly 5 Taxes

8713 5968
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-9.4%

Fliguna 7: Photograph showing Kapton sael #1 {oloaoel $o haxport) after ifsnssembly al Taxas instruments
{N. LaPolnfa).

=3.4X

Flgum & Pholograph ahowing Kapion saaf #1 {oppooiie sice of that ehown in Figoura 7) sfier disaasembly at
Taxas inairuments (N. LaPoite),

Noim: Nowmind] magnifobions phven for phoiomiomg aphs.
3713 5359
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~3 4
Figurs 9: Pholograph showing Kaplon soal §2 aftsr diseseembly st Texas inatuments (N, LaPolis).

34X

Pgers 10: wmmnﬂﬂm;&dmmm Figure 8) aftar disasasmisy
at Taxas sfrumeniz (M. LaPoints).

Hole: Nominyl magnifiosllone givwe ler photomiorographa.
4713 6960
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=2AX

rLAX

Fure 120 Fhotograph showing Kapicn seal I3 {copoalis alde of that ahown in Fgurs 11) after digassambly
&t Taxas inslrumenta (V. LaPointa),
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-1.0X%
Figum 13: Pholograph showing face of washer altar disassombly af Taxna Inatruments (N. LaFoints).

~1.4%

Flgura 14: Photograph shawing inlamal sturfoss of oup, convaresdise, and wagher after dleassembly at
Taxas instrumnenis {N. LaPohis).

Mota: Momivsal macnifioalions given for pholcmiaogrphe.
3713 5962




Fliguew 18: image showing whits deposit in cavily balow gray sep)l.

Note: Noeinal magrifiousions ghven for showrmicmgraphs.
713
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Figume 17 Imaps ahowing condiBon of ned aeal

Fgure 18:; image showing trarmier of red ssal melenial 10 swiich base,

Nosa: Ncminal magnifioationa ghven for phatamiarageephe.
3713 5964
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~3.TX
Figure 20: Pholcgraph amowing confacts, basee, and teminala affer ramovel ftorm switch base.

Nobw Mistiinad magnliicaliang ghvwn for pholomicmgrapha
3713 5985
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E h ! SHLH - k™ ; e
@ A B R i

Fipues 22 Fluormcapiz image showing eracio and loss of matenis! in siabionary caniacl,

Note: Nominal magrioesona ghve lor pholonicrograpisk

ar13 8967
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V AEDDIEK N

~1.8%

Figurs 23 Floomecopsc g sixowing swich basa and pressure side of swilch placed togettar, Nois base
of movabtle cordact terrmrading in iaige globuse,

Mols: Moming! magnificedone ghwan far pholom ki graghe

3713 5968
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--L.'gx

Figure 24; Mmmmmwmmdﬁdmﬂnﬁmm

plgte: Hominal magaiications given for phatomicrogriphs.
3713 5969
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Figure 25; ﬂmmmmmdeﬁﬁmﬂmmm

Mote: MNominal magniizslions ghn kor phalosicrographs.

713 5370
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e B

~3.7X
Flgure 26! Flunteoapds insge shewing swiioh hass and pradagirs sida of switch placed ipgethar,

Moty Homioal magrificalisne ghan for pholomicrmgraphs.

9713 597
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Figure £7; Fluoroscopk: image of wagher, ok, and dist n plres,

Nots: Nominal magriicalions givan for chotomicrograpie.
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B
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Flguns 28: Fluamesopic knage whowlng canverier and oiss in piace.

Kiots: Norminal magifications piven for photomiciogaphs.

3713 5873
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™

Flgure 25- image showing iypical damage 2 Kapion aesia. Kapion Sirip (Toflen Layars Removed! Cioset it
Warher with Conoave Bide Down

Flpora 30: BEM phoiomicrogragh showing biittle crack it Kapiom seel. Creck Appetis o luve propeganad swvay
#om the washar. The dineciion of propagetion is parpendicuiar to the plane of the page

Mois: Nominal magnBcaiicons piven for pholemionymphe.
3713 5974




Flgure 31 SEM photomicrograplh showings britte crack in Kapton seal. Directian of propagation ia
ppenciontar io plans of page.

: Homins! magnifiosions ghw for phekemidrographs.
. 3713 5976
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200X
Figuns 32: SEM photomicrograph showing gpoerert oomoaion damage fo sifaoe of ationary oontact

100X,
mﬂﬂ SEM photomicrograph shawing what appears o be iocalkzed am damage o comer of stationary

Moim: MNominal magniicaions gives for pholumogrephs.
3713 5576
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76X
Figune 34: SEM photomicrograph showing ntaipeaniiar svack by sistienary coninet.

k16

TH0X
Fgem 85: BEM photormicrograph showing infergranisar orack in alatonary coniack.

Nole: Mominal magnifications ghan for phodmianograpie.
3713 5977
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Brargy (kaV)
Figura 58 ELE X-ray apectram of matarsai scraped tnom tha side of the stadiorary comtaet body.

= Or Fe
[l T r a0 . - -
Flgura 87: EDS specthim of greandsh cornpound screpad from the cup reglon.
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Figure 38; EDS X-tay spacirum of Mo matedal goraped irom the cup megon

Moby: Hominnl magnifioaions ghwan for photorsogrphe.
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e
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Figure 39: EQS X-ray spactnin of matensl shaved fram & new bass,
o
150 L]
o] |
i B _
. ] Jh ca
1 T
[r = . .._,_._.-...5._...,.....",..., ..1|u
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Figure 40: EDS X-ray spacinxm of forous material ecrapsd from the old base,

Mobi: Neminal magnifinptions ghven lor plectomicrogiegin.
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Figuna 42 EDS X-imy spactrum of tha sacond of three saimples of the wihita powsar.
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Figurs 43: EDS Xormy spsotrum of the i of thrss sampras of th wirke powder.
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Enonyy (ka'Vy

Figira 44: EDS X-ray apocirum matral from pad of atatorary confact,

o

100

e Jﬁz«,

Figum 45: EDS X-ray apechum of tha creck surface.
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Figure 45 EDS X-my spacinm ufthu_m clapasit from temminal of siationary conact

Mol Naminl rasgrifiestions givan for photomioographs.
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Erargy (6v]
Fgure 47 susxmmmummwmmdmmm

Mok Moraal ragnifaations ghwan for pholomisographt.
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Figur 48: Photomicrograph showing dezhnciication in sistionary ceriadt.

As-pollahed B0
Flgure 48; Fhoiomicrograph showing deenolfcdfon in atatianary conisat

Nz Norving! magnificallons Shen kr phalemioragaphs.
3713 £983
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Hydreulic Pressure Switch Croay Section
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Brake Pressure Switch Function-

e Provide power to Speed Control Clutch circuit.
-. Clutch engages servo-motor to pull throttle cabie,

» Provide redundant sensing of brake application
independent of the primary system deactivation mode -
by disconnecting power to clutch circuit cansing .
servo-motor to release throttle cable.

¢ Under Hard Braking only ,
¢ Stop lamp signal is primary ( normal braking)

— - + —
- L Jfﬂaﬂ‘ Fuite
. -rs
STOP LAMES SRAKL Prdac
oplle .
. (Boo)
" < BRUAKE FLuid
PALIScRE
'Sfah.e.:l Coutrel
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Z068 Lz

Ig-;w IEIamnurEﬂwmempﬂane JBL Compound # E-7104-70
|oiaphragm |iaphon, Potyimide Dupank 500 FN1511, 3 Disphragms per swiich
IE |paT, Flaskc Girade Celanex 4300
p Aing Abmiinuy Grade #5052
Im; |kapton, Polyimida Dupani #200H, Friction Pladucer on Disc
Fiivet |Brass lcoasen -
Transfor Pin |ceramic Steatis , L-3 Grade
Environmental Seal _|Silicons _|4BL Compound # 57618
|Cold Rotted Stee! Guado # 1008
 |Washer |Cod Rolled Stesl, Zine Plated _|Grade # 1050
low |coid Rolted Stee! |Grade 010
Spring Am |Baryiium Copper |Grade # C17200
| Movabie Conact Siiver Plated Copper | Oygen Fres Cu, Fine Siver
Stafionary Teminal |Brass + Siver intay CDA 260
Movabie Terminal Brags CDA 260
Disc Stainices Staol Grade 302
Henport Cold Rolled Stoel, Zine Plated  |C100.10
Thwead Cap LDPE, Ptastic
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F TEXAS Mnteriala & m mp
Low Cost Autorotive
-Hydraulic Line Mount

Pressure Switches

TI'a proaaure swiichos provide low cost, on/off
centrols for many aukehotive systend. The snap
Action disc react to changing preasure by revarsing
It curvature and activeting slectical awitch contacts,

Koy Feanims incude:
+ DCeaignad tor undarhood lmlmnm
. *  Lowwsight

+  Cugtomn packaging for epecific application needs
=  Automotiva tarmpanature range of -40 to 135°C
*  Normaly opan and normatly closad contact ogic
= Industry proven sings 1984

Dimshaiona (typlcal sxamples, other styles avallable}

Power Stewing Systsms
Cruige Control Systems

Brakm Syatama
Transmisslons

Suspension

i

3713 84990




summary & Chemicai Properties
37299

The rollowing pages vere suppiied by Dupont and show vhemical and
physical properties for Tetlop and Kapton. [n summary. water will degrade
the mechanical properties of Kapton, but Tetlon is unaffected by water.
This is tha reason why the Teflon-Kapton-Tetlon system was selected for
Texas Instruments switch diaphragm {3 mil thick Kapton layer.coated with 1
mil Teflon on both sides). Page 1 (marked with " A" indicares that the
Tetlon is non-reactive with water, While page 2 shows Tetlon hasa
refarively low vapor transmission rate fmarked with “B™t. Page 2 shows
how the mechanical properties of Kapron degrade with warer and
remperature exposure Tmarked with =7,

End of document,
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Chemiost Properties
DuPons FEF flnacocacbon film is chemtically inen
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Qm : _ Brake Pressure Switch
INSTRUIMENTS Potential Thermal Event Theory - 2/24/99
tﬂmﬂumﬂﬂthm - 1. Watar enters the switch cavity
causes high curment o pass through B
tha switch

2. 12V Bathery source to drive 3. Coatact arm cosrosion increases
realstanca (haater wire)

mmmw/'

5. Plastic connecior melts. Once it
- apaS, oxygen anlers the swilch
cavily. f any arcing bs presant a
firs can start, burning the
plasiic.

BGES E1L8




gﬁ%ﬁ ~ Brake Pressure Switch 0
' Potential Factors - 3/3/99
1. Connector Seal
g ﬁ,ﬁu Saas tmprave duraly, i e by

2. Power continuously available /o wovn (144 Govar) (}

L-Samp Hped operarn vor |, * o
J’wrﬂ# sv¥ 30‘

3. Switch orientation ~ puenss, -’

Crrpater

4. Current ]imit/fuse .‘a-,,.w 15 Crog

3. Hexport 1sola1:1011 to ground

move Supld—Lrake here / Py Wiye.

6. Higher temperature plastic

i6ES ELiE
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A, PIE covwzcroR GloMug)
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W RLATION T2 A FERTURE
(LXA) DENOISZ BASIL DIMENSIONS HAVING ZERO TOLERANCE

L]

DELLKIEN: 6 THE LXACT THEOFETIAL LACATION Ok CONTCUR

© znm ernnsiow or (.25 THZK x 1.00 WIDE 1S THE MAXIMUM
L IPMISSIBLE ARG MUST NOT ACHELT TUNCTION JR FIT OF PAKT

PAVT MUST BE IDENTIFIEL Witk MOLG LETTER ANL CAVTY
| NUBEIK O/ ONS SIDE - |
o ERGINEENING AFPROVAC OF SAMPLES FROM ERLH SUPPLIER /5
FEQUIRED PHMIDK TO RUTHOKIZATION JF FRRT PRODYCTION
FRET NUZT WHEE WITH ERSE-IW389-A
FOE ADLATICNAL. GENERAL MOTLS SEE £S-DBAB-1293-A

@* A) SRR SAME 4 ESGMID 28R SUICONE ELATINER -
— INIERENTLY LUBKICAIEL .

EXCLY .
/ ORIGINGL FMIMENRT IES
fd s b DINE " T armas A L
o v S
TR AR

)




.. Work witch

Root Cause Investigntion-

£. Beimen

Identify the combustiblea?
AVT EESE Materials Engineering

Identify the contaminants in returned parts?
Central Lab analysls

Identify source of contaminants?
Ceniral Lab analysis

Identify causes of brake fluid leakage?
Centra] Lab and Texas Inshmiment

Identify heat source(s) start event?
AVT EESE Chsassis Electronics

Create Event in Lab
AVT EESE Chassis Electronics

Collect Fleld Samples
LVC - Safety

page 1 of T rwvined 115099
printed 12248 Phi

3713 6208




Root Cause Lm \ tion Tasks

What are the combustibles?
AVT EESE Materizls Enginsering

Ar:thcsﬁuwhmmﬂsmmﬁblcwiﬂtbmhﬂuid?
by 21389

Are the switch materials compatible with brake fluid in an slectric fiald?
by 21859

Are the switch materials mmpsﬂ'blemtﬁbukcﬂmﬂ and conteminanis?
by 2718199

Are the switch materials compatible with contaminated brake flutd inan
electric figld? by 21859

Flash points for all materials? by  completed
T provided to Norm LaPointe
(et Dow assistance ' by 216/99

How can a fire start with the switch given the constraints:
Continnous Batvery wvoltage applied between switch electrical
components and the hydrautic contection, circnit fused at 15 amps,
inductive load curreat of 0.5 amps switched when speed coatrol is
turned off, the switch cavity coatains & black material contrining at
least copper, zing, yulflr, and brake flwid { probably contalning wat:r},
vehicle undethood temperatures.
By 2/22/59

What is the difference in the bage materials that look different?
" Texas Instruments by compiete

Color of plastic base identifiss calibration. Also, plastic materiai

change from Cellanex 4300 io Noryl GTX430 in MY 1995 when P/N
changed from F2VC 1o F2AC

£ Rashnan mgalof T revipnd 271 590
BFWORKFPL.dos prineed 12:40 PM
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What are the inaterial callouts for 1992 gnd 19937
Texes Instruments by 21549

Brukn Fressure Swiich
FAYC-0Fkae-A0
Material List for MY 2293

Mhotorkad i * ol it o - Commdtc TS E

omer Bimdena Propyians |JBL Compound # E-T104-70

) Fschow on Diac

[Caramic L-a Cinacie

Cornnbiar | olled #1008

—_|Cold Rolled Gleel, 2no Pieted_|Greds # 1050

Cod Holed Sel [amde 1010
%ﬂ |Gmde # C17200
o Piated Frew Cu, Fine Sitvar
Tamvina) + DA 880
Temins: Brmsa TEDA 280
[Staiiens Shad] [Srade 32
Coki Ralied Smal, Zinc Piatad |C10L10

‘What sre the contaminants in returned parts?

Central Lab analysis
Results of Memphis part analysis by 21899

Results of testing with comosion simulation?
AVT BESE Chassis Electronicsby ~ complete

Bh&mﬁnwm}abaﬂvahm. Given to Lab for analvsis

ﬂmﬂyfnmulunfthehlu_nphiim{mmarhindinpm.m] ?
Texas Inatruments by complele

) Rolmwrs pagt 3 of 7 reviaed 371550
BFMYORKPL.doo peinted 1244 PR

4713 aoD1




71 gave to Norm LaPointe on 2/10/99. Craase mark caused by degradaiton
of Kapton. TT-chemical analysiy maiches Ford analysis,

What is source of contaminants? _
Ceniral Lab analysils by 2/18/9%

What causos brake fluid leakage? - By 2/24/9%
Central Lsb and T'exss Instrument

What doee TI DFEMA gay about this fatiure mode?
Texas Instruments by 2/1699
17 idertiifies potential for leaks, Copy to Norm Lapoinie,

What are TT in-process test failures?
Texaa Instromenis by  complated
T provided IF and Weibull test raports to Fred Porter and Novm
Lapvinte, First leaker oboerved at 954,000 cycles. Tm:mudaa‘u.rfﬁ
miillion cycles. Leaker was by Kapton digphragm.

Provide TI end-of-life lab test parts to Norm Lapointe.
TI by 2/189%

Doed the event occar only on vehicles with ARS?
LVC-Safaty by 21859

Chamdeﬁmthemnlwhiclehmkepmmmattheﬁimh
AVT Chassis Brakes by

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

at the swiich , AVT Chassis Brakes by
DOE work plan for TT activities,
TI by 2/16/99

Correlate Lab test cycle Kapton woar with field mileage Kapton wear.
: TI and Central Lab by 272949

5. Relmen page 4 of 7 Teviesd /1599
BPWORKPL dot prinied 1248 PM
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‘What heat source(s) start event?
AVT EESE Chais Electronies
Analysis of harness pig-tails
AVT EESE OFD by 2/18%9
Use thermocouple to record switch temperature during and after

driving. AVTEESE OFD by VIB/SD
Racregte Evont in Lab
A¥YT EESE Chasis Eloctronics
What does it take to start an eveat? by on-going
If a gwitch is contaminated can it start the event? by ot-going

Switeh with clean Brake fluld inside i being monitored for increase in
leakage current.

If curvent is stopped does combustion stop?

) Collect Field Samples
| LVC - Safety
. Collect Brake Pressure switches and spead control servos with hamesses

attached. By 22289




Miscellaheous

Can the gwitch act ag a fige?
Team by complete
Na,

Could a fise (e.g. 2 amp} be added in series between the stop lamp fise and
tha Ipvike pressure swilch?  Failure paremeters would have to be dmown,

What are descripdons from AWS and CQIS?

LVC-Safety by 2/18/9%
‘What are we seting in retirned Spead control modules (FRACAS)?
Vigieon Speed Control by 217499
Provide color photos of Econoline?
Texas Instruments by  complete
There are no color photos, '
3. Hatmany ' ﬁpid? Tevisd 2/19/99
BPWORKPLdox prixted 12:48 PM
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Competitive Vehicleg
How is switch packaged?
Init alvays Powered ( HOT_ALL TIME) ?
Are the contucts opened whea pressure applied?
What iz fese HmK?
What in belug switched?
Is §t a redundant switch?

AVT EFSE Competitive Amalyds by 1/247%9

"What does Speed control FMEA say about Brake Switch ?
Visteon Speed Control by compieted
The Brake Pressure Switch (Deaciivation Switch) coupled with the Stop
Lamp switch are categorizes a5 “Automatic Deactivation . The FMEA lists
Automatic Deactivation” as current design control for ﬁﬁdm'irmmmﬂnf
cause/ mecharical foilures,

Brake Presvure Switch (Deaciivaior Switch) is one of the most important
safety features,

When was non-Pressure actuated switched introduced?
AVT EESE Chassls Electronics by completed
95 Continental and T/Bird weve first o uze it.

Ilthec:lrmlt drive hi-side or low-side?

Visteon Speed Control by completed
Circuit is low side driven.

How does speed centrol use this rwiich?
Visteon Speed Contral by completed
1. Bruake Pressure Switch provides electrical powser to the speed control
‘servo cluteh circult The cluteh cireudt needs 1o be anergized for the
servo motor to pull the cable.

2. Switch provides ¢ redhndant method of sensing brake application
independent of the primary sysiem deactivation mode; thiz is a SD3 (SC-
DOD3) requirement.

5. Rolswers paga 7 off T nevieed 1 50959
BEPWUOREPFL doc ) poinind 12;48 P

8713 8005



o Signal from the siop lamp switch is primary deactivation mode for

WMMMMWW&W{M#@M;@
famp switch signal) ond disconnects power to the eluteh circuit;
 causing the spead control serva pulley to lmmediately retsrn fo the
dl= position. Note: Under normal braking conditions, only the
stop lamp switch slgnai cancels speed conirol operdiion.

Do all Ford applications use rwltch betwaen fnse and Joad?

Visteon Speed Conirol by complete
YES
Do all Ford applications have swiich connected t0o HOT-ALL-TIMES?

AVT EESE OPD by 2/18/99

Can Brake Pressure Swiich fanction be removed from power feed cireult and
placed in ground refurn clrenit?
Viateon Spesd Control by completsd

1. Would requive redesign of the speed conirol electronics.
2. Additignal isolated growund circuit Is requirad,
3. From FMEA position switching the ground circadt Is not as gaod as switciing
the B+ feed
& [Fith a ground yeturn clrcuit; short to ground (fault) it would override
the deactivalion swiich. .
o [Fith the crrrent power feed circuit; short to ground make the speed

control system inoperative. A short to power is required to override the
deactivation switch: much iower potential to occur.

Why ks this swiich cemmected to HOT-ALL-TIMES?

¥isteon Speed Contrel by completed
Beesuge the SDS requires it io be connected to the same fiise as the siop famp.

5. Radners page Saf T Terviomd 241 559
BPMWORKPL.doo pinted 12:43 PM
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What is 8DS requirement number?

Visteon Speed Control by completed
SDS (SC-0068) stares: The stop lamp switeh and redundant deactivator
switch must be on tire same fused circudt.

I It feasihie t» disconnect the rwitch as immedinte contalament?
Yeg. Tha eustomer will not have use of the speed control.

Iiil:mptabk to Jumper ocut the rwitch as humediate contalnment?
¥lsteon Speed Control by completed

NO... Would eliminate on important sofety feature of the speed control
systom. The Brake Pressure Switch provides the redundant method for

densing drake application independent of the primary system deactivation
‘mode. This is an 3D8 (SC-0005) reguirenent.

Elimination of this feature requires the concurrence of the OGC.
Other raummdll:lm for Immediate containment?

All by om-going
Add fuze between the stop lamp fuse and the braks prescure switch?

Recommendations for lncreased Life of switch,

TI by 3549

Ti suggested inoking at an Automotive ceramic diaphragm pressure
ranaducay { rot a switch) that is used for ABS.

§ Relnoes phge I of 7 Tevieed 11599

3713 6007
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Beake Prassura Switch Test Log
T Py
Locefion Teat Tiosulls Uptta
1 n aous Levels of Brala . Doterpend  [1004- howrs inko ieat, max curmsnl BmA
Potential _ 14%de 1o ona bsmminal, with time
In 2 T1___ |Verious Levels of Brake Fluld, Wilor 100+ hours ko lasi
- 1 Amp Surich terminals Mo £ rgs with lime
3 AVT __|Brake Fuld In .24 VDG 10 one tenmingl____|> 200 hours mio teed, max crmam 7mA
— Grounded No sigrificant change wikh time
4 AVT Brake Fluld in Switch, 24 YDC o ons lsrminal 1nhmrsrrtututmumm5mh
Mo significani tamperetura riae with ime
5 AVT Tempaiolure T o 50 abe 5 racum temp
MTWM stote al 20 C
£ Tl peted update 2119
l_-_‘. = ) . :.p"| -Jr n-.;_-..—,t P 1'1-@

atml:lr.qﬂ!unuhulu.

el ¥Egh AR R ~i‘ﬂﬂﬂf & TR

W continue 1o ielee

T |
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B008 €148

Brake Pressure Swilch
Exaluation Plan jor Field Relums

Sw & [ |
Mileage
CERMRR (Y- £ T REa fv&e:;*‘w%%w Vi VTR PRBEION BESCETURR T L AL el TR
Cntequry Stap # L o _ .  Comments
LT A e e s T %};}g i DR, SO R L T SRt ST - B n BT T iR gl
Froki Inl‘u 1 Log Field Inlo inte Switch Log.xis o o
2 Photograph Swilch
3 Bacord amy unusual extemal visual observations Sea note Delow
4 Check for Connecior engagement ' not comect contuct X-Aay to delemine fltup belwesn

base ip and red seal
e R B R B R B s T R T e R PR T R T SRR B
Ewitch‘gr 5Wm1mmrezﬂesqstame
Coninacior 6 Wire 1 1o Hexport Resistance
e «iﬂf 7 Wirn 210 Hexpon Besistama _ o _
L T |- At i R AR T TR RIME C L
] Separaia Hamess from Swm:h

SRR B TR RS IR e e (T A R R S R PR R
Connecter 9 Yerify Connector Szal ‘u’nsual nhmk uf Fted Saa.! Dlrt Ihes Indantailan mﬁ
caaf Inchanitation mark must bo 360 dagrees.
f/ 10 Wira 1 1o Wire 2 rasisiance

11 Cumeant Leakages Wire 1 ta Wire 2

12 Check for [ull engagerant of connedor Vizsual check of dirt lines on maled swich base
13 Check wire insulation

14 Chack wire gray seals

15 Cart wira insuiation to check for comesion Cul insulaion Imgjumhaly o check for wicking abong wires,
N If signs n1 curmsmn ﬂenhr mlur aave sampl.es fc-r chemn Ld,
e e e L e S e SRR R A RS A R R T B R
Switch vy 16 Hﬁﬂmblﬂ Bmtch tu ﬂalﬁ:ranon Stand
External 17 Terminal 1 to Teminal 2 Aagistancs
Unpregaurized 18 Temuinal 1 to Hexport Resistance

18 Terminal 2 to Hexport resistance

2 Base o Heoport Hesistance

21 Cumrent Leakage Terminal 1 10 Hexgon
22 Ciarent Leakage Terminal 2 to Hexport




0L08 EHE

Data Enry

.?3 Volage drop at 750 ma,

ﬁﬁj%&mﬂa# q'ﬁfi',! oL d.’?lfﬁ:ﬁ';f?ﬂ&ﬁ;.*-{‘eﬁﬁﬁ .:‘;_'

24 Swiich Opaning Presm.lre
25 Swilch Ciesing Prassune
P6 Proof Test for Leakaga

Bpeat Stepaz?ihrmghzﬂ at 134] parg_

R it Eatabkshod

R

By Morm LaPoinlea & Steyve LaFouche
and Al Hopkins { T1 ) Tor the Memptds Part.

Morr/Stave, plaasa e-mail AZiz a copy of the
protocol, Aziz will Irarme it in a flow chart format
and lﬂs-El'l here

Lug AII l:lam I‘mrn lhls shaet inio Swrhc:h Lng
Azlz will revise Switch Leg to include cells for this
data.

Phategraphs, Elemental maps ete musl be retainad and
refarenced by Swich #

LA

Vel A .

;e

e T

__-__,'{.‘;- ‘%-;j';.g_‘fﬂ}$ s '*_'ll..._r-i; R &-,‘

Da nol panurrn on parts from underlmud flres as may distub mapl'rragrnmiher omdmnn
Dy mot pertonm on Rarts fbom undarhoad fires, a3 may distuwh dapheaginiother condition
Do it perdorm on parts from underhood fires, as may dstub diaphragmecthar conoditon

G R R R B e R

Hiiine, -%M%MWM‘ G ER R
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V109 ELLE

Tog Updated 2H5/109G | N ____ﬁ__hﬁ_[______q,____
. =4 _— —_—— —|- —— - ——— —_ - —_— L
[ Smi# | SwDaeCodo [Vebide  _ _ _ |¥IN Cvent Mionge [Leskar? [Kapion #1 [Kaglon #2 _jKaplon#3  {Tam-Hexpo{Fresant Lacalion of Sw.  {Present Stalus Cornments ]
Momptis| . [Vown Car | Isw.Fim Tear Tear Toar Ceciral Lab R D e
[ A Vown Car UpdeshoodFee | [ 1 - Cenirallah _jAmaysismPingmes ([ F C 7
| B | _ _ __|TownGar \ndeshood Fire | MiA Sw ot availaie | |
C__J§__ T;W'EE:E_[_E _ e — = Uindarhood Fire _ A . _1 ___%L_ﬂ:q lmhrﬂShPmp‘Eés T
B T |Grown Ve Police Gar [Cruise Ivop ~ Tear? ~ |Tear? Tearf Cantral Lab 7 |Aoalvis nProgess |
E_1_ [TownCar |- — __[Refersnce L - D I 7 TP Analysis in Progress
—F T MownGar __ [Gnise tnop N [Tea? _[Ywat” " [Teart Covkaltab — _ _ [Analyes mPromess |
L oL L] TownCar _ _ |NX762858 |Roference 79164 d_ S U A . R
3 SMS_ _ |Tewn Car |Fﬂm_4ﬂef§mpa T . | AT L N
§ | 2048 ‘Towm Car _iw&amz_u_,nshrm BACET L L AT o e
[ _ . o |Town Car Heferenca pagaa) . |I_ Camrsl Lab __{Analysis i Prograss ) _ _
6 | . _ Towen Car 1 ]Rekence 41325 o) o L o o jCemmmllah . |AnalsisinProgress 1 | |
7| 2060 _[TownCar WI72BA39  |Heforence | _ BeZE v
& T onEs TownGar  |[PX166223_ |Aclercnes B5814 S I [P DU V. .. H
9 2260 __ _ [Town Gar PXEITTEE  |Reference_ |77 _ - S iy St S _
10 7261 TownGar _ |PYBGESOTS |Relersnoe gl _ . | __ - ___q___ _|mT S Jdo. .
1 3028 [Town Gar PY726066 |Referance 51358 _ N A AT S E R B f _ ot
Fom{¥kmp giztoeonz_ — — ~ T~ %t [ | U I S | I | L
b 2028 TownCar 1PYGIEOS0 Beference | I JI_ AVT With Connactor and werio
5 _B0s3 Grown Yic Folice Car  [FX1E3020 _|Retarence tegels | ) ) __. . wwT o _ _ _ __{WihGonnedor and sanve ]
3 | _ 329 Grand Mamuiz  JAXB41555 | Referonca ¥t L. AT With Connector and sofvg
4 | anns Crown Yic _|PX163312  |Relerence 40642 L [ [V DN S, |- . . |WnhCoanedter 0 )|
-] 2083 Town Car _ . _ |PTeioass  |Relarenca TG . . _ 1 AVT With Connactor
" 8 | z¢___ |townGar NYT24366 |Underood Fae |72 n T _l!_ R ' A — ~ i
7T | _ 3081 fown Car PY750172  |Reference L oo AT With Coanector
[~ 8 2045 [FownCar_ _  INY733181 |UmierhoodFre | 108610 I D T . A . __ _ __ __{WihZero, Prop Vahe
B 3080 |Town Car _|Pw7sgise _ [Redarence % I S ) AVT With Conneclor. Prop Valve, Senve
| 10 22 [CromnVi AX{51140 |Aeferance 72814 L _ _ _ __with Conneclor, Prop Vatva, San |
1 _ 215 Fown Car NYT57408 |[Aalempce 7 I T " - With Connecior
12 | _ 3as Town Car _ . __ |Py7oZe5e  [Relsrence Kl . AT _ |with Connedtor |
13 aas T Gar ~|FYT43345 |Relerance 105048 AT With Cahnachsr and Servo
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A
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c
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INF
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NP
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NR
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NP = NOT PERFORMED

4 = DNFIMITY {OPEN)
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£ = COMPLETE Braits Swikch Teating Chackist INF = INFINITY (OPEN)
NA = NOT APPLICASLE ' NP = NOT PERFORMED
TEF = TO BE PERFORMED _ NAGLE = NOT RECD AT CEN, LAD.
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