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ar - BT
Root Cause [nvestigailon-

Identlfy the combustibles?
AVT EESFE Muterials Engineering

Identify the contaminants Is returned purta?
Central Lab annkysis

Identify source of contaminants?
Cenitral Lab analysis

TIdentify exnses of brake fluld leakage?
Central Lab and Texas Instrumeant

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

Create Event in Llh_
AYT EESE Chassis Electronles

Collect Field Samples
LVC - Safety
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Run maber oty oy e

Root Canse Investigation Tasks T b

v &

What are the combuostibles?
AVYT EESE Materinls Engineering

Are the switch materinls compatible with brake fluid?
by /18149

Are the switch materials compatible with brake fluid in an eisctric field?
by /1899

Are the switch materiels corpatible with brake fluid and contarninants?
by 2/18/%9

Are the ywitch materinls compatible with contaminated brake fluid in an
etectric fild? by XIRNG

-+  Fiash points for all materiala? by  completed
T provided to Norm LaPointe
Cret Dow assistance by X16499

How can 4 fire start with the switch glvea the constraimts;
Cootimuous DBattery voltage spplied between switch electrical
componants and the hydraylic connection, circuit fuged st 15 amps,
inductive load current of 0.3 amps awitched when cpeed cootrol is
tumed off, the switch cavity contains a bisck material containing at
least copper, zinc, sulfar, and brake fluid { probably contuining water),
vehicle underhond temperstures.
By 272299

What is the difference m the base materiai that Jook different?
Texas [nicruments by  complate

Color of plastic base idennifies calibration, Alra, plastic material
change from Cellanex 4300 ro Noryl GTX430 in MY 1995 when P/N
changad from F2VC w0 F2AC

&  Raman paga 2ol T hnrsad, 171 S99
BFWORKFL doc prnon] LZ-AN PM
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Wit are the material call-outs for 1992 and 19937

Texas Instruments by V159
Arika Frassum Battch
FNC-ARIA-AR
Mnaria] Lint for Y 2208
f Somponant Name Nalnrial O -
Onskat Elastomer & PR, JBL Gompound # E-7104-70
CHAPHYEG [Kanton, Polyimide {Dupont 360 FN131L. 3 Claphregms per swhch
Bass J LT |Girsiein Cabannoc 4300
imn Aing AdLIPY PO Grncis ¥ JOBS _
Sparsr  ~ |Kapton. Polyimide (v pont #200H, Frickitn Fadutaer ar Dim
I Brass COA 280
ransur Pin Carame ieation , L-3 Grace
Ervironment Ghigare # &6 19
L grrvar—iar Coid Molled Seel Gracle # 1008
T Caxl Folen Swel, 2inc Mawed |[Grade @ 1080
: o] PR el Grade 1910
Baring Amm |Barylum Coppat « Qv § C17200
ovabla Contast Sitvar Pirmd Coppar oar
Btatio Fomne : + 5t n
WOwLE Brass GIA 280
HaNpa '| 1
e [ . |

What are the contaminants in returned pares?
Central Lab analvils

Results of Memphis part analysis

by 2/13/49

Results of testing with corssion simulation?
AVT EESE Chassis Electronicsby  complere

Black corvosion recreared in lab on virgin parts. Given lo Lab for analysix
T1 analyzis resultx of the Memphis parts { craase marks in disphragm, etc) ?

Texas [netrurnents by compiate
5. Felman mgudof 7 revind 141599
BFWORKTFL doc primad L2:48 PM
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I gave to Norm LaPointe on 2/10/99. Crease mark caused by degradation
of Kapton. IT chemical analysic marches Ford anafvsia.

What is saurce of contamlpants?
Central Lab analysis by 2/18/99

What causes brake fluid leakage? By 2/24/9%
Central Lab and Texas Instrumant
What does TTI DFEMA say about this failure mode?
Texas [nstruments by 21699
71 ident{fies potential for lsaks. Copy to Norm Lapointe.

What are T1 in-process test failures?
Texas Instruments by compieted
IT provided IP and Wealbull text reports to Fred Porter ond Norm
Lapaints, First leaker observed ot 994,000 cycles. Test nuspended o 1.6
million cycles. Leaker was by Xapton Siaphragm.

Provide T1 end-of-life lab test pasta 4o Nomm Lepointe.,
' o] by 21899

Does the event occur only on vehicles with ABS?
LVC-Safaty - by 21849

Characterize the resl vehicle brake pressare seen at the switch.
AVT Chassis Brakes by

Characterizs the real vehicle braice pressure during ABS and TC evonts seen

at the switch . AVT Chagis Brakes by
DOE work phan for TI activitics,
T . by 216K9

Correlute Lab tent cycle Kapton wear with fisld milesge Kapton wear.
T and Cemml Lab by 229/

S, Meimen pagt 4 o7 Teviuad 271 399
BPWORKPL.doc prinend 1240 PM

THNHTSA 016362



What heat source(s) start svent?

AVT EESE Chassis Electronics

Anal:rm of hamess pig-tails
AVT EESE OFD by 2/18/9%
Use thermocouple to regord switch temperature during and atter
driving. AVT EESE OPD by 2/18499
Recreate Event in Lab

AVT EESE Chassis Electronics
What does it take to start an evem? by on-going
If a switch is contaminated ap it start the event? by  on-going

Swilch with clean Brake fluid inside v baing monitorsd for increase in
leakage current.

If current is stopped does combusdon stop?

Collect Field Samples
LYC - Safety
CuihcthhPrummmhumdlpedm'ul servos with hamesses
nmhnd. By Y2399
S Relmex poge S of 7 wﬁﬂﬁ
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Miscellansoun

Can the switch a¢t as 8 fuse?
Toam by  complete
Mo,
Cowld a fuse fe.g. 2 amp) be added in series berween the stop lamp fuse gnd
the brake pressurg switch?  Failwre parameters would fgve to be mown.

What sre descriptions from AWS and CQIS?

LVC-Safety by V1RO
What are we seeing in returned Speed comtrol modules (FRACAS)?
Visteon Speed Control by 21719
Provide color photoa of Econoline?
Texss Instruments by  compiete
Thare are no color phoros.
5. Raimens puge 6 of 7 revisad Z/1 499
BPWORKM. doc prinind 12:48 P
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Contajnment / ive Action

Competitive Vehicles
How b switch packaged?
Is [t always Powersd { HOT_ALL_TIME) ?
Are the contscts opened when pressure applied?
What ks fosa limit?
What Is being switched?
In it & redundant awiteh?
AVT EESE Competitive Atnlysls by 2724199

What does Speed control FMEA say about Brake Switch ¥
Visteon Speed Control by compieied
The Brake Fressure Switch (Deactivation Switch) coupled with the Stop
Lamp switch are categorizes as “Automaric Deartivation ™. The FMEA lsts
Automatic Deactivation ™ as current design control for 86 different potenticl
cause/ mechanical failires.

Brake Pressure Switeh (Deactivator Switch) is one of the most Important
safiety features.

When wan pon-Prewure actoated switched [ntroduced
AVT EESE Chassis Electronles by  complered

95 Continental and T/Bird were firtt to use it.

In the Cireuit drive hi-alde or lew-side?
Visieon Spesd Control by complated
Circuit is low side driven,

How does apssd control use this rwiceh?
Vistson Spaad Cenirol by completod
1. Broke Pressure Switch providey electrical pawsr to the speed control
sarvo cluteh circuil The chieh cirewit needs to be engrgized for the
servo motar to pull the cable.

2. Switch provides a redundant mathod of sensing brake application

independent of the primary sysiem deaciivalion mode; this is a SDS (SC-
0005) reguirement.

S. RMeimary tige 7 ol ? revisad /18596
8P WORKPL doc printad 12:48 PM
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& Signal from the stop lamp switch is primary deactivation mode for
brake appiication.

o Under “hard" braking condition: Brake Prazswure Switch provides
reédundant brake signal to the spasd control logic fsimilar o stop
lamp switeh signal) and disconmects powser 1o the cluich circuit;
causing the speed cortrol sevvo pulley to immediately return 1o the
idle pasition. Note: Under normal braking conditions, orly the
siop famp switck signal ranceis spred control operation.

Ihllanrdlppliﬂunllmnmehmm.udlui’

¥isteon Spesd Contral by complete
YES
Do all Ford applications have switch connected to BOT-ALL-TIMES?
AVT EESE OPD by V1AM

Can Braks Pressure Swiich function be removed frem power feed cireuit and

placed in ground retura circuit?
Yintecn Spesd Comirel by compieied

1. Would require vedesigm of the spaad control electronics.
2. Addirional rolated growmd circuit is required.
3. From FMEA position switching the ground circuit Ir no! ar good as swiiching
the B+ fasd.
o With o ground return civculr; short to ground (faudt) it would overvide
the deacrivation switch.
o With the ourrent powir fasd eircuit; short to ground make the speed
conirel system inoperative. A short to power is required to overvide the
deactivarion switch; such lower potential to occur.

‘Why Ia this rwitch connected 0 HOT-ALL-TIMES?
Vistesa Spesd Coutrel by completed
Because the SDS requires it to be connected to the same fuse as the siop lamp.

8. Rwmery mp o’ rviend 2/1 5709
BPWORKPL dne prisad 12:48 PM
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What is SDS requiremant aumber? .
Visteon Spesed Control by compieted
SDS (SC-00068) starex. The stop lamp switch and redundant deactivaior
SWitch must be on the rame fused circult.

[s it fenslble to discomnect the switch ay inediate contaloment?
Yex. The customer will nat have e of the speed contral,

I it acceptuble to Jumpser out the xwitch as immediats contsinment?
¥ineon Speed Control by compieted

NO... Would efiminate an important safety feanire of the speed conrrof
sysiem, The Brake Pressure Swiich provides the redundant method for

sensing brake application independemit of the primary rystem deactivation
mode. This iy an SDS (SC-0005) regquiramant.

Elimingtion af ikis faatiurs ragquires the concurrence of ihe QGC,

Other recommandations for Immaediate cenialnmant?
Al by en-going
Add fuse betwaen the stop lamp fise and the brake preyurs switch?

Recommendstions for increased Life of switeh,
Tl by 3/8/9

IT suggested looking at an Axtomoiiva ceramic dlaphragm pressure
transducer { wot a switck) that is usad for ABS.

5 Reima ragaBol'? Twviland 21 509
BPWORKPM. dor prinked 12:48 PV
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ZLEBL0 VS IHN-LL

Usad Brake Fluld w/ 5% Water Ingreas Expariment
Temperatures ve. Tima

[-~~——Top Temp —-BoliomTemp ~ Ciutch Tamp |

Al F o b o e R K e L = P o .

- 2

1] 10000

20000 300D 00 40000 2 S0DO0O  GODOO 000D BOOOD

Time ([Beconds)

BO000




Hexport Current va. Time
5% Salt Water Ingreas Experiiment
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