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Texas Inatrymanta Incorporatced

=D Problam Rasclution Report & PS/CAR/93-3 . CLOSED 12/1/93
-QOriginal Report: July 29, 1993

Update Report: October 14, 1953

Ford Part Numbar: FITA-SF924-AR/BA/CA

Part Description: Spead Control Deactivation Bwitch

{ STRP _1l' PRODICT TEAM

Manufacturing Engineering: Hatt BSellers

Quality Assurance Engineeriny: Jim waek

Producr Marketing: Charlia Douglanm

Depign Enginearing: _Azlz Rahman (Champion)

{STEP 2} PROBLEM DESCRIFTION

—— e S

Ford Light Truck Division Brake Engineering reported a noticeable
ingrasasa in WArranty reaturns, ralated eo LnnpuratiVi speasd oomersl
eyscams for 1993 Econcline madels during 40TR'92 and 10TR'93 time
frame. Detallsd breakdown of warranty daca showed that a numbsr of

‘these claims wara reported to ba prespure awitch related. Attachment

A" shows R/1000 data as collated from Ford warranty data. Taxas
Instrumants and Ford started on 7/21/93 to call dealerships from tha
Mastazr Claim list contacting over 150 dealerships, As of 10/18/9%,
{14]) swicches have besn receivad, analyzed, and characterized.

The Ecllowing table datails the figld data on thesse switchan:

vID vahicle eype Switah dltl coda
AB4R4LZ. '93 Econoline 2316 tﬂnvlmhlr '92]
A35294 193 Econoline 2494

AdQ85S '83 Eeconoline 3078

ATD3IR] ‘93 Econoline 2345

ABlE11 193 Eeonolinae 2148

Aldl37 ‘97 Econoline 2243

Al134B '93 Eccnoline 228E

A47374 '93 Econoline 2307

AS0481 93 Econoline 2318

A49359 '93 Econcline 2338

A57954 ‘93 Econgline 2345

AS2809% 193 Ecensnlina 3037

B1EG36 193 Econolina 3078

A40855 ‘93 Ecenolinm 3178

(13) switches wera confirmed to be incparative switchas dus ta ligquid
ingreas resulting in ssvere corrosion. Switch with date cods 2307 was
operating normally.

3713 1997



(STEFR 3} INTERTM CONTAINMENT ACTION

e e v e e o e e e o

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

1. Varified ernvironmental ssal inteagrity and propar function.

2. Varifisd switch comnactor bass dimanslons that could affgct tha
mating cennector asaling ability to bme within specification,

Based upon Texas Instrumsnte’ verification of the critical connector
bass dimensicns, the functiocoality of the envircumental seal, and
chaervation of fluid ingress into the switch caviky through the
tarminal hladea, an analysis/investigatisn of the mating connectorx
sealing systam is warrantad.

3. Teawas Inetruments, in cooperation with Ford Light Tmick
Enginaaring, conducted a wacer ingress test with various componant
comhinations of the mating comnecter, to datsrmina relativa

sysceptlbility of each combinetion. The following combinations wars
testced:

Current Light Light Truck Currant PBass
Truck Bafore 11/92 Car

Black UTA shall Black EPC shall Black UTA ahal]l
Gray Grommat Gray Grognnet Gray Grommat
Red Silicon Seal Red Sponge Seal Red Sponge Seal

The matrix of componants tested and the tesc sequence iz cutlioned in
attached charcs. Preliminary dats analygis did not show significant
differencas amonget varicus matrix sismants. It has been concludaed
that the switches noasd extandad exposurs under showar to initiace
watar ingress. In addition to the above combinacion of componence, S50%
of the awitchas were tested with a "rocked" connector.

Tha ahowar test was halted on 10/6/93, when non-normal insulation
rasistance readings were observed on rockad awitchas. Upon removal of
tha connesctors, water ingress was chserved on all aswitchas with rockad
connectors, Thara was no ingrass an corractly lakchsd switchas. Thae
actachad Tahle 1 sumarizes the marrix of parts and visual
cbservacions. The ingrees in vertical awitches was of a magnitude
higher than in horizoncal switchea. Photographs of the switchas weras
sant to Ford Light Truck Engineering for review. Tha switchesm wera
calibrated for functionality. The attachad Tabls 2 confirms the &ffact
of ingrasa as seen in the raductien of insulatien resistance and
intermittent operacion of the awitches. The awitclies were then
disasaambled for- internal inspection, IL was obaarvad that the ingreas
had procesded through the connector cavity inte the contact zone.
Photographs ara attachad.

3713 1998
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The ingress activity on tha rocksd switches wes similar to chat
observed on parcs returned from che flald, albaic of a leaser
magnitude. It is balisved that, givan syfficient tima { to allaw
curcent to paes though che contactal, the ingreas on the rocked
switches would axhibic exactly ths same failurs as that chasrved on
tha warranty parts.

{STEPR 4) ROOT CAUSE

-------- -

Tha switches analyzad wers lncperative sinces thars vas no slectricoal
continulcty betwsan tha terminals. Attachment "8°' shows tha fishbona
diagram for a stuck cpen awicch, The lack of continuity was dus to
preseance of large amounts of corrosion products inside the awicch
cavity and, in some cased, failure of contact slements due to
corrosdion. ‘The largs guancity of corrcsion products is dus to £fluid
chat entered the switch cavity. Bscauss of thes ssvera amcunt of
sorrosion obasrved, it is balisved that che corroeion is accalarated
by tha potential Sifference between the grounded body of tha switch
and current carrying membera.

Thorough visval chaervation concluded the f£luid sntry to be through
the mating connecter end of the switch as evidenced by brass corrosion
products aleng the terminal blades in the connector cavity {(aee
attached photographa}. Two of the switchas exhibited Llue/green
corrosion by-products covering more than one half of the connector
cavity. Tha others showed similer corrosion products but in loamsr
amounta. None of the awitches showed any evidance of fluid ingress by
che envirorgneantal seal.

The enap acting disc in all the returned awitches was functioning
normally.

Tha following cbservaticns were made by Texas Inscruments on '93 -
Econoline and F-Sarias Trucks at & locel Ford damlezyhip:

1. Econoline: The wire leads coming out of the switch weres routsd
below and touching the rear A/C lina. This will crasace a propanaity
for water/condensation traveling along the line to fiow along tha wire
leads to GChws gzommat.

2. F-Saries: The obssrved vehicles had a Red Spongs seal inside the
mating connector, as opposed to the expected Red Silicone seal.

Addicional obmarvatriona regarding face aeal variacions:

1, Tha target zone for prassure awitch sealing surface is smaller on
the sponge seal, than the gilicons asal. The smaller target zone, may
lead to & sub-optimal sealing condition under worst cass dimensional
stack-up. -

N3 1908



2. It hag bean sSeen chat during the mating cochnector assembly Drocass,
- there ia an cppertunity for the silicons seal to be rolled over. Thia
can happen during insertion of the plastic terminal ssparator. The
insarcion is done afcer the zilicone seal is placed in tha plastic
shell. A rolled over silicona seal would not provide protection
againat watar ingress.

3, The pilicons seal, by dssign, has & lowar parcent coopressicn than
the spangs seal. The design limits for tha silicone seal are 10 - 15%,
whersas the limits for cha spongs sasal are 38 - 50%. The reducticon in
parcant comprassion was intended to-maintain similar loading forces.
It bas been observed thac there is a tende for the mating connector
to 'rock' io the latched position. The roc tendency would lead to
a highar percent changs in the level of compression of the silicone

. spal than on cthe spongs aasl.

The shower teat datailed above, lsads to the conelusion thae a
"yoocked* connector was tha most probable rook cause of the cbserved
problam. The impact of cthe problem is magnified in the Econolins
platform due to the mounting locaticn and vartical mounting position,
both of which are unfavorable £rom a ingruss polnt of view.

{STEP 5) PERMANENT CORRECTIVE ACTION

No corrective action is required from Texas Iastrignents ac this point.

{(STEP 6] VERIFY CORRECTIVE ACTION

{STEF 71 PREVENT RECURRENCE

4713 2000
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POWER: 13 VOC, 750 mA
P-CYCLE: 0-350 peig

PHE TEST MEASUREMENTS

ACT/REL/MY DROP/CNTCT RES/INE RES

SHOWER START
10 P-CYCLES

| oun

SHOWER STOP
MV DROR/CNTCT AESANS RES

Y

SHOWER STARY
10 P-CYCLES

SHOWER STOP
MY DAOK/CNTCT AERINEG RES

SHOWER START
10 P-CYCLES

1HR
SHOWRR STOP

SHOWER STOF
Wy DHHFI'WTGT AERING RES

POST TEST MEASUREMENTS

ACT/REL/MY DROP/CNTCT RES/NG AES

3

VISUAL INSPECTION

TTPALS-3 CONNECTOR MATRIX SHOWER TEBT

8MUm3
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Toine 1

FITABEIZACA  SPELD CONTROL DE-ACTIVATION SWITCH ]
T1. PN TIP3
UPDATE OF TS FRCM SHOWER TEST
HOURS OF EXPOSURE TOD .
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Tau..2
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Claim Detail Report

Modst Year = 1992; Claim Key = 12119878

¥ehicle Information,
Model Year: 1992
Maricet Detived: C/M - 1L.-M DIVISION DERIVATIVE
Body/Cab Type: C/FC - 4 DOOR SEDAN-6 LITE
Version/Serics: C/AB-BASE VERSION
Drive Type: C/B-2 WHL L/'H REAR DRIVE
Vebicle Line: < YB-TOWN CAR (FN36/FN116)
[91-97}
Warranty Start Date: 01-FEB-1992
Praduction Date: 20-DEC-199|
vIN: 1LNLME I WINT

Dealer Information:

Dealer Name CREST LINC-MERC SALES INC
Dealer Code: 10906 - *
Address: 26200 VAN DYKE AVE
City: STERLING HEIGHTS
State: MI Zip Code:48312
Country: USA Region Code: NA
Phone; (810)600-6000

Claim Informeation
Doooment Number: 062241
Repair Dure:  26-FUL-1903
Distance: 22362
TIS: 19

Expsnse Informstion

Customer Paid Amount; 0
_Dadnctible Amount: 0
Dealer Paid Amomt: 0

Labor Coat: 37.8

Misc, Exponss Aloount: 0

 Paxt Mukoop Amount;

Muterial Cost: 0
Total Cogt Groas: 37.B

Cust, Congermn Code:  HOZ - BRAKES GRAB OR LOCK-UP
Condition Code: 42 - DOES NOT OPERATFE. FPROPERLY

Technician Comment:
Customer Comment:
Labgr Op Cods Lakor Op Dexcription Laber Op Coet
219D ANTI.LOCK BRAKE SYSTEM DIAGNOSIS . B
4713 2006 272659 5148 P
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Claim Detail Report

Madel Year = 1992; Claim KXoy = 121 19880

Yshicls Information
Modal Year: 1992

Markes Derived: C/M - L-M DIVISION DERIVATIVE
BodyfCsgh Type: C/FC - 4 DOOR SEDAN-6 LITE

Vemion/Series: CfAB-BASE YERSION

Drive Type: C/B-2 WHL L/H REAR DRIVE
C/VB-TOWN CAR (FN3&/FN116)

Vehicle Line: [91-97]

Warraty Start Date: 01-FEB-1992
Production Date: 20-DEC-199]
viN: 1LNLMSTWIN

Dealsr Information:

Dzaler Name CREST LINC-MERC SALES INC

Dealer Cods: 10906 - *
Address: 36200 VAN DYKE AVE
City: STERLING HEIGHTS
' State: M Zip Code:48312
Country: USA Regicn Code: NA
Phone: (810W00-60(0)

Llaim Inforwation
Dooument Nomber: 063777
Repair Dute: 21-SEP-1093
Distance: 34923
TIS: 20

Expouss Infocmsilon

Cuntomer Peid Amount: 0
Dedoctible Amount; 0
Crealer Paid Amoont: 0

Lahar Cost: 135

Minc. Expense Amount:

Part Markop Amount;
Material Coat: 425,53
Total Cost Gross: 560.53

Cust. Concern Code:  N27 - VIBRATION OR SHUDDER WHILE BRAKING
Condition Code: 42 - DOES NOT OPERATE PROPERLY

Technician Comment:
Customer Cormument:

Lakor Op Code Labor Op Description Labor Oy Cost
200147  BRAKE SHOES/PAD ASSEMELIES - HYDRAULIC REMOVE 0
_ AND INSTALL OR REPLACE
2001AST  DISC BRAKE ROTOR AND HUB REPLACE 0
226RT  DISC BRAKE ROTOR - REAR REPLACE 0

2600 Z-5) P
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F3VY 1125
FIAZ 2001
FIVY 20026
F2VY 2200
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Part
Description

Part Extended
CESC  Quallly Amosnt

DISC - FRONT WHEEL BRAKE 060301 2

KIT-BRAKE SHOE LININ

ROTOR-RRWHL DISCBK NANANA

SHOE LINING REAR. BRA

NANANA

— hg

NANANA
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Ham Nurivar Rascription Htam Numbar Daacription
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Braks Prassure Bwitch w 2oane
On Yehlocle Charaoterization

Vehiole: 1992 Town Car
With ABS
Whis-Traotier-Sonirsl
Mo Magor Madficationa
No lsueg with Braks Sywtem

Paramete:2 o bo hieasursd

Pressum Prolie s Brake Pressure Swilch Mounting Loastion on Proportioning Vaive
Brake Fulf Tarparature at aame location
Amblant Temperature &t same kecation
Pressyre Proflle sxiting ABS urdl prior to enlering Proportioning Vialve
Briska Crapaure Switeh clreult {Srangs wine) voltage.
Wahitie Spoed
Evaks Padel ON/OFF switch Voltags
Brake Pagal Eifort
Frassures up to 250 Bar, sampiing rate 1000 ha minimum.
Joign wg ISV
Terparmlve 10 10 300 F

Effet fto 423 by
Driving Sonditions DO NOT UBE BPEED CONTROL
Tracticn wuriste : Dry Aspialt
Loading » 2 Puss waight
Speec Pedaiafiort  decwl G rwpitiions  reie’ mie
P . .
Mormal Bre' o inG A 73) R normmal . B
9 0.3 3 1
40 « 0.3 s 1
Mormal Breking + ABG &' 07-086 6 1
a0 07-088 MWL 1
Prniz Bra<ing (Nz ABS) 40 agresaive Srs 1
Panc Braxng + ABS 40 agressive s 1
Frastion-Gontrel-On
S D T ey
Seeve Asimers, 13 38 00246 .
srdirmers 8o .a0m
fia Bo_tet.xie page + of 1 © . printed 2300, S15PM

3713 2042



ot

D e e - e e m =

1IIIII . ! . m. “| .I. . I

Vehicle Information Report
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GENERAL VEHICLE :
INFORMATION: {Related Claims)
vIN: iuarwe Vb Liam C/VE - TOWN CAR (FOSFNI 16) (91-97] Eag Serial Nev W
Madel Yaun 1993 Akt Bartvpls O/ - 1M DIVHEION DERIVATIVE Bedy 3l * .
YahTope © Drive Casle B - 3 WHL L REAK DRIVE gt CIVN - B 4 8L SOHC EF] NAC
Tov. sl 13523 Begy Cab lipinn  CITC - 4 DOOR SEDAN- LITE Troosmiasies! DX -4 M) AUTO TRANS NA

Vs /Serban  C/EK - BIONATURE VERRION
BUILE INFORMATION:

Negeai NA- SN Thet  BA- WIXOM PLANTELILD
Commtry1 USA =« SO Frid Detn  (2-500-1993

SALE, INFORMATION:

Ragiom  MA - Mloiioasey:  Solliay Dowslor: MELM .
Caamiiry: URA « il Balllng Dir Bo%ravt  MI
Burwr SoTreve M

Arvival Detm OMSEM1992 Bod Corpel Lo *
Rela P 01-MAR-199) PlastRatal/Co. Lease: R
Warraniy Minrt Dutw: G l<MlAR-1003 Pooctiied Vohiats: *
Dty Warvsty Duter 0LMAR-1953 Ramgaigod Vehicke: " Vohitl Laport Mags N

YOUROC:

B B e, L L | -—awy mmuall LLY =g

MAZPTELALITY A% 2 24HEG2Y RH D ATY YRR & I LB P 43A345 3 DF D6 H W1
NLE 1 0 733A WP

1599 LGS A
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Standard Claims List For Model Year 1993

vyl Ve oM ORC CAR OB BA ODK C/VN O05ERINR DL-MARASSE MSMS  LBA 7

AWSClim e  INGK7 TaCda L LiberHmi 6  LaberCoty nH Matarlal Coot 17756 Tiuu

- Dir Cit-bub Ol Iae Nama: SUBTANDLNCAMERC gy snansow oMy CwyCl A Bagl
: +

nupowrr il OYE O OM OPC CBR OB BA CAOE O/AVN R2-SEP-1901 OI-MAR-ISSY HEMS s 183 ™A

AWS Cladei Kttn I Trx Ceim EM LaberBrs Lt  Laber Cesh o MawitiCm: 1310 Tenl (

D €8 it £ R — w;gﬁmt-?m P TS0 S M Cry &l UZA RegCi

T ] H i . LY

Breleg ik ¥ Shuddor -~ o Agent § Prmer X &
!

mavizeirlcvE ©M OFC CBA OB BA ODK CVN DISENING DL-MARAI9SS MSM3 USA M@ 7ND

AWl Cialin Koy: LY Trx Cade g3 Tabor M 4 LaberCoaie nn Masarkal Castt 2807 Tt &
Die Co-Ba Ci 12" Ma W P 2034234300 saM CwyC UBA RegCi

Tk Commanty: REFLACE DGOSR, BEZEL,. KD OPFERATION, ; 8 :‘ﬂ'r.-

||:-.|.1.mwnl"'-m o COFC OMR A BA ODK CYN BRI DI-MAR-199 395 B4 12 AX08

_ AWSClmXay1  iMigitt TrCmbn B LaberBrx @ LabecCom 0132 Munrisl Coot: 100 Total 4
. Dir Ci-bwls 4 10" Neme TIUEVANIUINCMERC  py gi3gsooc M CryClt US4 Ry
! ' I ST T RS Y- L p

Any comnments? You cim comtact
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Vohicly [nflmiation Report et Hpels i ord ecemy’ o s Tiorvrierio. pl

INSTALLED OPTION INFORMATION:

. Alr Consithonlng: CIC ~ATC AR CONDITICNER GYW Cadat -
Abmrasier Amp Rattng * GYWCamCadm L
Aniis Dl T R [NA] Ittt AC - ELECTRONEC INETRUMENTATION
Axie Radiee EGACC - 308 FINAL DRIVERATIO  Mirrer(Driver Bidax * - [IWA]
Axin Typm BUAC - LIMTTED 513 REAR AXIE  Mirvon(Pmgy Shisl: * = [NfA)
Baftery ANp Ralng 712 Pubas MDY - MED AQUAMARINE 0T
Beakn Ol - FEAAN - & WHL ANTELOCK BRAKEE Powar Amisag: *-[NA}
Braka Coduifarviet  * - [WA] Maalline Al HLETR FREMIUM AMAM STROVCETE
Callorwiies Codler ORIA lemdSyutam:  *-[NA]
Colar{Acemi - [NeA] Foopn Tandvm Axlw * - [WA]
Cular(Trim} OOYD - Tirt Brsih AT -MICHELIN TIRE YHMIDONR

: Dalivary Typm: 0 Tirnsien DIONF - PZISTRLS WAW

Brivmkatt Code: . Tracken Comtrali  *=[WA]
Frout Sasts * - [MrA] Wiinl Buis: * -[A]
Fasl Typmt * - [WA]

EBP INFORMATION: EMISSIONS INFORMATION:

E3F Coin * Remiulou Cudet CB-CR
ESP Coverngel M} * Emisabv Cort Trpa B
3P Corerage(Tima): " Emineles Dwusl Sefte: DY
¥ Puw Yoars ' Tagies Famiiy: SPMMGYSEDF2
: L3 Signacars Dwis
' . Any comments? You can contact

rm o o' ! ﬁ -E !

2259 1000 AM
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. Rote printed by SREEIMERE on 23 Fab 1999 at 10021:51° *
kb kAdrkdb bbb kd b e v kb bddb ok bd bbb d kb kb kA TRk kg bk bRk ok

Prom: DBALNEI =-DRBNOOS Data and tiom 02/25/499 09:3%:01
To: SRETMERS--DREMOAT
FROM: DAVID RAUER TAANT (UTC -05:00)

Bubjece. Braka fluid switeh ignitiem

Thinking about the switch ignition problem, it occurs to me that if the problam
is a short hetwesno the contact apring and ground, cue possible fix would ba to
acat the with sn insulating epoxy coating. This whould prevant any bridgin
g of corrosion produacs froa mpring or rivet that would laad to high ourrent dr
Ave and malting of the plastic. Leaking of £iuld wight scill result in a swito
b fallure, bur thare would not likely bs & poswmibility of fire. Juat a thought

Dave Bausr (dbauerd) x4175E

Ragards,
DAVID BAURR

3713 2047
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improved Methods for Tastlngtha burabllity
of Corrosion Protqctlon In Brake\ Flulds

FED 25 &%

i m-usl-qu

Y e OOl oo

. Eraderick T. Wagnae

Ganeral Motors Messarch & Developmant Cener

Raprintad from: Corresion Prevention

BP-1288)

The Soolsty international Congress & Exposlition

SAE o ez
'NTERNATIONAL Fabruary 24-27, 1997
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= -=— Improved Méthods for Testing the Durabliity
_of Corrosion Protection in Braks Fluids

Mare Liveatpus
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Summary of Chemicai Properties
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