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TBL & 150709, Fluld identifiostion
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and thae evapiratad the solvent. mmmmm-mmwrﬂnm
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OMNIC Search
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Fnrdﬁpslnul’im__

Device's retwoved only from vehicles with ARS gystems . Non ABS cars did not hawe this
devioe installed nor did the proportioning vatve bave provisions to inetall the device .

All devices removed showed corrosion down threads of device close to sealing arsa .
None of the ywitches wero removed from cars that had been on firs . Please note that did
soe othets with out 77ps lmlledﬂnthnwmlahtﬂn in the dashboard and npper cuter
fire wall of vahicle .
Aﬂﬂﬁoﬁﬂwhﬂmmﬁmhﬁ:w&mhmhﬂn
device . mmmmmﬂmhmmm
soversd on not .
thuﬂd.uqﬁﬁamﬁnuﬂumﬂufﬂmeﬁrmvﬂﬁummﬁnﬂn;vﬂﬂ.

dethdwbuﬁrwudmumlhﬁmsufhhﬂuﬂmnhﬂdupnfmm
dirt on devics .

One of the cam thet 8 device was removed was a 1988 town car with ABS this carbad a
fire above our device .
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Ford 77PS Iasue Recovered Parts Analysls

j-21 -57

Externeal switch condition

Ramove Connector

Switch Pocket

Remave Crimp Ring

MMum

Washer

Hex poit intenal
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Ford T7Ps Rocovered Parts Analysis

Model

Year.

Date Recoversd

Recavery Location

T1 Towt W

Techmician

Dats Tested

Device Photograph
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PESW10 : '
77PS Ignition Re-creation

Abatrart
Mpumuf&hhtﬂﬁwm“ofwmwﬂﬁd
bulld-up-in the contact cavity of 77PS switches. The contact cavities of a sampls of
switohes were filled with varying amounts of hrake fluid, water, salt, and metsl particlcs.
Tha sample was placed in z tet bed with a common elsotrical ground. Power was

applied to the terminals of each swhich which allowed the fluld 1o be the condustive path
toy the groumded hexport bodies. Fluld tempersturs wis recorded and observations aoted-

Trocsdure
Tout 1{IS1

rslm::f{m}mm A mmall hole was drilled inio the base of sach :

swiich, (5) difforen solutions of & brake and tep weler mix were injected into the contect
cavity of theswitclws, The percent weter conosntration ju beake fhid that was injecied
into each swhch la ontlised in Table 1, balow. A K-type thermooouple waw placed into
ﬁnﬁdﬂ(ﬁ)dﬂnuﬂﬁmnmﬁiﬂm The saetiple was placed in a
test bed with & common electrical ground.

mmuﬂmnmﬂlznmwMMhMMN
ground. This was dona to aresto an electrio path though the swinh contact &8 30
additiond) souros of hast in thoe (2) devices. 14 Volts wes applied 10 the first tecminal
of all switches. To ficilitate tontirmows waing, switches were pleced in s oven end
powersd-over severs] days. The oves was uaad only as s ssfety precention 1o coutain

. potential ignitons. - Ambient tempersture mnd oven snperatuns were pariodically
recopded. Fluld Levels were ssonhiorad sad replaniahed s required.

At the completion of this test, devioe 3A wa exposed 102 salt water solution ad
powered st 14 vohs for approximately 60 hours. This was sn effort 10 quantify corroslon.
All the switches were then disassembled and observations were recorded.

' Table 1.
% tap waler - -

nbaketid [ 0 [ 0 | 4 | « | 6 ) 6 | 0| 10| 25| 75

{oy weight)

??@ :jn-f-ﬂr?..f‘ .
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TS2 waa used 10 accelenxte switch contact cormsion; therslbre cansing » high resistance

across switoh terminals.

T52 coasisied of (%) T7PS switches. A small hole was drilled ina the bage of each -
switch. (3) schuions of tap water with &iffenent concentrations of salt were injecied into

the contact cavity of the switches. The peroent

salt condepirstion injected lwio sach -

switch is outlined in Table 2, balow. mmmmmmmjmmuh

fluid of (2) wwitches a8 noted hTﬁh!.
Table 2.
1 3 4 & 7 s 9
235 .3 5 5 10 10* | 10w
Trom s swith w adied o wixters (ooe thne

- Hﬂuhﬂﬂhmﬂhm&nﬁm

The sampis was plaowd in s teut bad with a common dectiical groumd. Power wm
spplied 1o the tonuixale of sach switch and the corent sd volsge drew was recordad.
Power wis spplisd 1o sll sevitchas until the walsr evaporated . (Ncte: in soma cases the
switches were placed in an oven s a higher tampersture to scoslerte evaparation). The

Fwitches, and the test was ropested soveral timen,

Data
TS1 duin

The rew data obtsined in TS is shown in Tebis 3, below. Photos of the connector arm

dogradation are displayed in Figure 1 and Figor 2. Figure 2 also shows connector srm
m&mmmwnmmmwh

apprmdmlﬂyﬁuhun
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Table 3, -
“Date: 2115% ' ' —_ Device#
. Time: 14:40 1A [ A [ A [T 4A | 82
Ambieat Toamp. CF): 4 % N L L
Ovea Tomp. ('F):_ 96 7] - 9% |
. Time: 1105 [(Fimning |98 [ |89 100
Ambieat Toep. °F) 79 CPYPosk | 112| 99| 95| Io4[ 106
Oven Tenip. °F): 83 _
Thaie. 2713799 |
Time: 9:30 57 |98 L] 103
Ambient Temp. ('F): NA Peak | BB 101 11| 91| 104
Oven Temp.('Fx NA - _

. Time: 1330 I L -
M:mg]) :: ' . — 103 B 97 I
Dute: 2169 | Temparsawe ~ —1

_ Toe 12:00 76 |8 |10 [ |81
An;vi:mi% g %mﬂ'_ﬁ 100 120 90] 119
Temp, _ —
“Foios: Famlng imporanes [s e (ampaminn & (e e
Poak imperpare in s pesk impertirs rooscdod batwean readings
Tabls 4, balow shows the cumants and voltages measured for TS2
Table 4. - _
0% X _—% | Yewas very difficult to obtain accurwio .
20255 | 1a08 =750 | current randings due %o ionization of the
32 14.08 ~830 | fluid. Cumrent readings dropped very rapidty
] TV I ~300 a3 the clectrodes charged. Due 1o instroment
Ty 14.08 330 limitations, the reported carrent resdings are
. 1406 ~IT00 | probably lass then actual.
' 14.06 100 '
— B(i0% p— >T400 | Cument Jonited
—y{rmg — >1400 | Crront Brmtted

== Er———T — — ———— A
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PEASI0 S
289
Resubn

TS1 Wmmhuldupmthammhyw nm:uﬂleimumu

an ignition when powersd by 14 Volts, The pesk tamparsture rcorded during the test
was 121°F, which is well below 2 cause for concem.

Tﬂmhm.lmiﬁahmm'mmmwm
corrosion. To date, the highest measured resistancs across serminaly is 5 02,

Conclusions
Mummmwwmummmnm

spurce of ignition. - Eﬁummmmmwmmm
slementy.
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Ford 77ps Fluid Température Testing

Thmudllhlﬂmqﬂumudwammmmihld the manifold in § common ground for the
shcirical portion of the test . Devices will ba drilled through top of comestor peckes W sllow scoess o
contact aron . The conmet cavity shinll be filled with & solution of brake fluid aad tap water . Al] devices will
have 14.00 volts DC applied divect irom n power supply with no resistiva Joad in tine to ooe evminal
allowing Auld to bazome the reyistive load .

Two of the devioes shall have 2 12 plvm raslstor from second terminal to ground crating m electrical
lond through termainals and contacts . Temparsture will be monitored and rcorvded in ane of sach devioe of
sach sohuiom and with the devives that have stecirical losds commascted 10 teminals for Joading the contacts

. A temporsiure recorder must be used to keep constant redings of devica/fiuld tamparsoues and bave the
ibcllhyumudmdhldp-kw

Solutdon concentrations ace by volume not weight .

Solution | « 0% eddud water uved for devicsa #1and 42
Solution 2 - 4% sdded wasar uged for deviess #3 und #4
Salutiod 3 - 5% sdded water ussd for devices 45 and # &

Solutlon 4 - 10% added wider weod R devices #7 and #3 (SAE Standard}
Solution 5 - 75% wdded water wsed for devices #9 and #10

Lance Cambm

TINHTSA 01 2161




Ford 77 ps Fluid Temperature Testing

— )
Fuvsday
Technician: /£C  Date: Swivsy Time : 290 Pr4
F- R A o
Temperature Readings
Rowwwss 2 3 4 s
> §6 ¥ 75 &9 (P
SRk &7 ¢% 60 s 24
Current Readings
1 2 3 4 5
B0
NA- N#4 Nie N Fell T—:
S.ﬂi’ [ _11 sj
NOTES : (please inclode any information and observations}....... T I TEY: ¥ ol

it sans Tt somarpp o6 TRT  IAZ 75K Aave

Ambient Temperature Oven Temperature
§9°F ¢6"F
- -

TI-NHTSA 012162




Ford 77 ps Fluid Temperature Testing

Technician: [FC  Date: 2-/2-9% Time:/f:00 am
Temperature Readings
Eumﬁug 1 y 3 4 5
R S g1 P 97 wo
. 19, Q9 ¢ /o9 {06
Current Readlngs
1 2 )y 4 5
— - -— — L] 5.? "h &

Ya/'f'ﬁs: 19,09

NOTES : (pleass include any information and observations).......

Fhal levels e Dfficelt 1 Sev. oue du eowfiven
Affmand Lagit. of auallatle lishla Po dor ysdengmos silithish
XewaD s Reakoig of ¥ L TooPe. Hemaven aswd. Tesdad Torsebe.
ond Fead aaienate = jursacsaveen, B2 470 T-edle tud T8 oo
hishs Tocapies Retunmen b otiveomt Tl tie e el Sstusme
et M A% solllites ndleq ok evamgot ig ghgeicas 0o
.l O W TR UL X

Ambient Temperature Oven Temperature

79° - £3°
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" Ford 77 ps Fluid Temperature Testing

Techutean: - Date: 2°/3  Time: 79

: Tampurutnu Rudlngl -
s . s
1 g% 107 W 107V

- Current Readiags '

1 2 3 4. 5
| _' X (4 v Yy AT A

Ambient Temperature o Oven Temperature -

Ak Tenp |
_Rﬁnt_‘_ “® 5 a4 s

ETRENTY T TLNHTSA 012184




;

Ford 77 ps Fluid-.Temﬁerature Testing -

Technician: ‘: ¢ Date: . ‘I Time: .-~ ="
- Temperature Readings '
1 2 ' 3 ' 4 Y
. . - i ‘F::: ' - '-.'u
-t £ jat 73 17
o Curreat Readings

12 3 4 5

{'e 4.

NOTES : (please include any informarion and abservations).......
NN, SR ') iy i T
R R R R L T T LT
I AR L Ty F""'“'; i f.w N -‘.-é... G - T ofig g
Voo g o ih Booo . fee e Ny e it i Ti o pRieg _

i 4 'i"'r---'- LT T .

Ambient Temperature " - Oven Temperature
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Ford 77 ps Fluid Temperature Testing

Technician : * - Date: . Time: . _ .
Temporainre Readings
1 2 3 . 4 5
o e o »
. i Py 5 1
For-ty
Curreat Readings
1 2 3 4 5
¥ ¥ s r R
NOTES : (please include any information and observations).......
- L o . .
Sk 9L gt syt b begipe o A Bald e Lts- L .
T R Y P S - S W 18 FIVIEEN rfh.
L i Y N T . o & - F L tEE - -~
bt -_',,,-i. fel T I PR RS S NPT I LRIV !;il_-"l- I I Fre
™ |_ﬁ_. ]

Armmbicnt Teinperatu:: Oven Temperature
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Progvistney Infemsiicr: Attormey-Climt Privilegs Iovokad
PEIWIO -

R
77PS Ignition Re-creation

Abyirset

‘Tt purpose of thiis test was 1o investigate possible sources of ignition caused by Puid

bulid-up in the coatact cavity of TIPS switobes, The comtast cavithes of w sample of

- gwitches were Hlled with varying suownts of brake fiuld, water, salt, and nostal particles.

The samples was placed in & st bed with a common slectical ground. Power wus
applied 10 the terniinaly of esch switch which allowed the fhidd o be the conductive path
to the prounded hexpott bodles. Hui&mmqw. and cheervations noted:

conrlBall . was
Precodum

TS1 conslsted of (10) 77P8 ywitches. A small bols wes drilied int the basoof cecki
switol, (5) different solutions of s braks and fep witer mix ware injected into the contect
cavity of the rwitches, The peroent wiater conosniration in braks fudd that wes injecied
it owchh ewiich 1 outlined in Table 1, below. A K-type thermoooupls was placed ivio
ﬁ!ﬂﬂd[ﬂdﬁamﬁﬂ.hmﬂﬂm muphﬂlsplmdlnl
mmm.mmm

Qndwial_l.lﬁnd SA, au extemal I:ﬂmﬁwﬂiﬂdﬁmm“ﬂlﬂ terminal 1o
jround.” This was done 1o creste sn elsotric path throogh the switch contact as un

" wdisional source of bast in thoee (2) devices. 14 Volia wax appliod 1 the fing serminet

of sll ewischey. To facilitate conthiuou festing, switches wore plsoed in an oven and
powered cver sovaral days. ‘The ovea was used daly 23 2 sefaty preoaution 1o contain
potentin] ignitions. Ambisnt teeperatuxe mid Oven femperstor wore periodicalty
rocorded. Fhukd lovals ware montiored and reploaished as roquined.

At the completion of ths teet, devics JA was sxpossd 10 & ssit water solution md

powered at 14 volts for spproximetely 60 hours. Thie was an efft to quuntify eorosion. |
hﬂﬁllﬂlﬂumiﬂwmdm“um

' Tablal.

t | TINHTSA 012172




Progirlaisry Aty -Clant Priviloge

Table .

BE

[ FRETEFT T EE TR LR
Pl P RF L RE] P
RIS
FRE B e el
FE ¥ ; * w
mmmumWBﬁmmmmWMunmmmn m
i)
HEEHY

Table 4, below shows the cumments and voltages moasured Ror TS2,

TS2 dein -

Table 4.

ey
e
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Propeictary Information: Attomey-Clles Privilego iovolced

Tegt Sample 2 (T52

TS2 was used 1o ecoelerats switoh contact corresion; therefore onusing & high resistance
acroes switoh terminale,

* T2 consistad of () 7708 switches. A small holo wes drilied into the base of each
switah. (3) solutions of tap waber with different concentrations of salt werw Injacted into
thé vontect savity of the switohes. The percant salt congeditration injectad tnto each
awitch is cutlived In Teble 2, below. Mﬁltmdﬂﬁupmnhniﬂjmdmm
fluid of (2) switclies s noted in Table 2.,

Table 2,
1 ] 3 4 8 # 7 8 9

2.5 i3 25 5 3 3 e 10% | 10**

— | & $WEDH WAShar Wi Ad3ed te MiXiOre (ooF dms anlyy.
s indtirming largn mstel ings ware addad ko mintore {ons thes oaly).

Thﬂmphmplwulmaulhdﬂiﬁumdnﬂulwlﬂ. Power wia

spplied 10 tha terminaly of each switch and the corrent and voltags draw was recorded.

Power was applied 10 all rwitchen ontil the water evaporated. (Note: i1 some cases the

switohes were placed in s ovea at a higher fempersture to sccoletate esvaporation). The
. resletance aaross switch terminals was recorded. Fluids wexe sgain injected into the

TS1 detn

Thre raw data obtained in TS1 is shown in Table 3, balow. Photoy of the connector aom
degradatica sre displayed in Figsire 1 and Figure 2. Figure 2 shio shows connecior amm
cormosion of devios JA when exposed to sall/rster sohition and powersd e
appooc mately 50 hours,
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Proprietary Ieformation: Attamay-Cliest Privilege Invokad

BSAWI0 -

wnm

Reanlty

TS1 showed that brakewater bulld up in the conmector cavity was not sulficipat to caus

an igaltion whea powared by 14 Voits. Tha peak tecipersture recorded during the ast
was 121°F, which 1a well below a omue for concem.

TS2 falled to produce & source of high revistmoe across torminals caused by contact
mlnu. To date, the highet mesured retlstatos scrom termingls is 5 Q.

. Comclusiam

Thixvout etiminated beake/wator faid bulld up in the switch contect cavity e & possible
souroe of igniticn. Efforts comiinue 10 cause bigh switch contact resistance via comosive
slomenty. .
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 Progrieary Informuniow: Atomey<Clic Priilegs lnvokad-
PSAHID -
I

Figure'1.




Proprictary Infornxibon: Atiomey-CHent Priviicge hmvoked
PSAYG

Figure 2.

St mcr ooerosion of swiich JA.
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Page 1

Freparsd by ELAINE ROSE  X:1507 20W59 _

P2 TEST GTA
POGT TEST |
PRETEST |
TEST

T VIBRATION
{aPce)
K VACUGM

1B PCS)
_[3PCs)
{6PCS)

ML TENF
- POST TESTING:

‘H. SALT

LN




TEST MATRIX

T —
P ~ . T 1 To-1.11 .
T . T E
(i -A_CALIBRATION. 100% ALL T L1./B.12
T AT .
. ————— m — I h
[ TN WD ASMP, ML LT./BA2
[~CURRENT L T ASMB._ AL QA INGP
=r
ETE 1 FORYTENTS: | -
0 M -1 VIBRATICN ABCD BFCE || 814 _|ETL/BA0 L
[ i~ K VACUUM ABCD | eS| #7-12_|ETL/AI0 '
M-L Tﬁ‘m ABCD BPCE irlﬂ-'la LT.B12
: D REBBTANGE FOBTTERTE: ¥ 1058 [TSLMB.10
I | ;
" - E IMPOLEE ABCD | 12PCE | W 1930 |LT./8.12 -
T T Wi J TERMINAL STRENGTH [ABCD | 12PCS [[W 3142 [QAINGP, [
- TR I NADITY ABCD | 8PCs | # 4348 [ETL/BAD |
' 1N - H SALT ABGD | 6PCS || ¥ 4664 | ETLB.1G

[NOTE W+ W FLUAD RESIBTANCE 13 ONLY REGUIRED 1/ YR, HOWEVER POST |
TESTS STILL NEED TO B8 ACGOMPLISHED 2/ YR, |
d fJIGOFH i

|
Pregared by ELAINE ROSE  X:1907 2/8/98 | Page 1
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: TEST WORKSHEET
PA: ) 1 ﬁlﬁiz | 1279708
uimﬁigma ) "
- _ACT [ 90-180 - {ARMP. '
REL | 20MIN ABME. *
B.MI P <200 | AB.M.P. 1
. o ABMP.
: MP.
. P2 . ; i
D E ~AGT | REL | WVD %mm AECD
1 OK | 1378 | B2 0.08 — 418 T
2 | OK | 1913 | 488 008 | OK —
3 | OR | 1%4 | e | 005 | OK.
] OK | 3.2 | 80 | 008 | OK |. .
5 | OK | 1299 | &1 | 008 | OK | ;.
8 O | 183 | m4 | ooe | OK _ — B
YT oM | 130e | a4 | oo OK_| VACUUM | ABED |-
g oK | 1 %__ 884 0.1 oK. #7-12 -
] o A B4 | o1 | 0K
W g—ﬁr 852 08| OK .
i1 38 | _ewd | 1 oK
2ok 2ez | etz | oos ORI T
18| OK | 1282 | BSa8 0.08 OK_.|YEMP.GVCLE ABCD
14 OK | t322 | @aa 0.07_| OK & 13-8
A8 | OK | 1318 | #A4 ooE [ OK
18 g 1212 | 857 008 | OK
7| 0 1344 | 804 008 | OK
e E AR EE o S
20 OR- | 1237 | 568 D07 | OK | w1oB4 | ABGD
21 | OK | 1262 | 685 | nOB | OK 1830 |
& Ok 133 | es4 | 008 | OK I
-3 % 1? %j u"ﬂ oK
- M4 | Ba8 | 0D |
2 g_ 105 | sea 0071 OK |°
371 OR | 193 | &34 | oos | DK EET &
-HT«.- T Y g m i - u-ﬁ -. i“ - [
20 | OK [ 1988 | 6rd | ho7 | OK. - : -
__*30A gE ] 704 008 | OK ]
31 1%1 | 84 | o085 | OK | - ABC.D
3 | OR [ 183 | &8 [ no# oKk TRa
5 g 12727 | ga. 008 i OK - '
¥ [ OR | 1279 | 6as hod | oK
3 | OK | 1255 | @04 | 0.00 _%
8. | DK | 188 | 488 . .
a7 | 0K | 1284 | 677 | oo8 | OR |
3 | OK | 132 | 681 | 007 | OK
Prepaed by ELAINE ROSE X 1607 2%/88. . Pagat
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TEST WORKSHEET

A CALIBRATION SPEC POET TEST
AGT ASM.P,
: REL | ASMP.

B MLLIVOLT DROP ABMP

C. CURRENT LEAKAGE ABMP
W | OK 128 578 | 008 | OK
40 OK | 1279 | 841 | 008 | OK
& OK | 1288 | 612 008 | OK .

42 g6 i oo oK - .
4 | OK| 1346 | a4 | 008 | OK THOMDITY, | ABED |
24 OK | 1274 | =98 0.08 | OK | #43-48 | _ -

& _[ox [ ™2 | ead 007 [ OK i

[ 38 OK | 1281 0.1 0.17_| OK_

[ 47 oK | 1208 £0.4 008 | OK '
£ oK1 R4 oiq [ 0 L OK - ]
40 OK | 1245 3 0.08 SALT BPFA

— & SR o o ok 258 ARED
51 OR | 1877 &1 [ oor | oK 4
B | OK | 1365 | & | 0o T OK _
53 OK | 1318 | B84 | 006 | OK |

B4 OK | 1513 | B88 | 008 | OK

‘|.
Prepared by ELAINE ROSE  X:1007 280 Paga 2
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SETE R g

T'PS Brake Fluid Ienyine
24450 _
MHIWWWIMHMMMhlﬂMMMMHMUfHI

T1 Presrore Swinch, Howeva, the scope of this paper will be |Leied v the powsntial fallyies of the kepaon
&nd puskee, which form the segl beiweea the presiars cavity and coansctor caviry.

T mmﬂupmumammwmmmmmmwu

Taryoes e usad & T1's braks ywichan). The Kxpinn's parpose i o 422 m8 u fuld tight dlaphragm. [n ot

“words, e kKbpatm s wasyl 10 senl Sukd in h priuishe GAvily, MK Prasgy 10 Gho ooasacter, dod folkiw

arvalt IDVeERGE M DoReste i applisd. lnh-hmhmuvmmmnﬂhwhnn
Kapton dixphrage Fisl th mial

Ahboigh a amomaliss of the garkel rrely corw. ﬁnmmmmh
misphactl paskae, our of spac gusiet, or cosaminsied gaale will crass & ek sy o il

mu“mmmmmmmummnmm

- upplleation facews that could creamw Laaks through the Kapioes

TINHTSA 012194




. | 2 dmee %/rf

FFFFFF

_Buk, Flal 2 Tl
autw’t"uﬁc; -

R
b
r

@ %"‘ 'FW?;' Besken,

%

o M

© wepp Dokes uf e Y. oF Gaske St

@ AT bk e Rrken)Fhid,

@ MM# S,

@ cHlculnre (% #e by lYekme
Akl 1% #O. .

@ Mk MO v bute Fhid,

@ '”-Mgm‘ _& .

@ ge% (&) (it 25% MO & ,{,ﬁ,._-._._/j‘-_

@ Repest A

THNHTSA 012185

St N




H Axlz: ; B
Tubgeat: mnmmmm
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AUTOMOPIVE SENSORH AND CONTROLS ORA MAMGER
34 FOREST 3T N/3 23-0%

ATTLERORD, MA 02703

TEL : (308] 238=3080

FAX : {5081 236-374%

PAGL: 1800) 467-YT00 PIN 804-2044

— gy

Trom) ¥att, Jim

Sant: Maoday, Fabruarcy 08, 1338 4131 M

Ta: MeGuirk, Aodyy DPougles, Charlaa

Bub et RE: 1T p/s 'r.lu:.lh.i.lj.t]r Bamalina l.nlnmt:l.un
Toportance High

Sapsitivityt Confidential

Andy, .
thy helow 3-D file refsrevoss the coly leaksar for the data bass that 1 forwarded to you
MREliaE Eoday. Tha lanker was found and raturned from Tokics USA, Barea, KY, and caused
5Y & misplaced gamket on s aecmor angaxblys

“-ﬁll’!_luidﬂﬁbf ) .-

Jim Watt, QRA, megid: jul2r msail seation 13-3%; page (5083236-1010, no. (0896
ph (508) 236=-1719; )
fak {S0R)236-3153

Froamn: Fordulck, Ac:z'
Sant: Suturday, ruascy 085, 1999 10:5%4 AM
. Tor Daumsinn, Fuss; Rosa, Elaine; Watt, Jim
Sc: Baringhauss, 3tsvan) Dajua, Bryan: Bechenin, Jahm lwlm:l Thnsan} Sullivan,
Martha: Beker, Uarys Rabman, Azixz) Sharpe, Robart
 Subjmcks T pi/e "durebility’ bassline infsrmation

attomay - clisnt privileged communication

Jim and Eluifie, a5 1 mantionad in oy telscooe, 1 would 1ike up to move fopward in
quickly sasembling dath tchat wa can use o halp Ford understand suy 'senssc' assesbly
duzabilizy bassline in the brake switch package,  This, &= I sea it, would be cooposed
af 1 pajoc sacticnn par below [pleasse leal free to inseczt your idesm alse) asd foz the
POt PATE nusds to ba deliversd marly wio nh Bihy
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Ay 1 want to if-u&-:nh ‘that manufacturing snomaiisy dtd net ssanpa to the Eield
in the form of a projaction of hydraulic fluid lamkars through the supply chain.... aod wa

‘cab halp azhisve thizs ebisctive by assewbling dats that desconsetates our bistory of
bydraulia leak eates in the subjact tioe-frame of MYS2 and MY 89 as sean in cur factary
floor apdfor customer fesdback. Jip, plssss take the lead on getting this dona AIAP. :
wa should ooneides Sustomar ALQ spIvsdshasts sod MR daks aouplesd with #0's of the tims '.-.n
hu.l..'l.-ll a guse for the low PO lenk pates of the sanscz assambly furthar protacted by
downatréam upply ohein testing at the TIER-one and ¢f. Alsc, thars may ba an
oppoartunity o integrste sanufacturing test data ks o validstor of that lsak rate cunkaer
a3y woll ur using thé laak test deta from impules testlng az an alternats source. Chars
will ba u building nesd to daliver dets wnd svidence by Tussday wia Atit and we should
oonsider an alterpata path of snecdotal wstimste should the Tegords not be ceadily -
avallable . {1 mow wa Wwill newd to identify snd ragall I.'!ﬁﬂll and that will taks time}

)] I want to deowrstrate that the ssbmor assetkly ls oecheanically ducebls wnd
surpassus the "sxpwdted' 1ifs cyoles &E sxprasesd on the Ford spacs....and we can achisva.
this objwctive by isswsbling ES 'impulse' testing data from the timaframe of intarest. )
In an idam] situstion we would btake this cew duta and project ints WELIVLL luuﬂnl-tnﬂ.ng
sstimate of cycls capability in thy ‘accelarated sinulated' cyclacs ussd 1o’ our process :
contTuls, Slalpe plsass coordizats the deta apllestion heare. {Wa will 1iksly tuzn to
raliability sxperisnced quality sngineers Peul spacessn sfd Tusha: Palisn to cipvert the -
date to inforaption). Again, sbhould wa-zup out of time, we will nesd to tuen o whateve:
ralavant 'cecant'! data we have to proposs our pesirion mnd support with hiptorical based -
date ooos we mork through the files and recozd reanll proseas. Biyan, plemss injsct moy
life test datn from ather quelifioation p.l..r.!a:ul hexa 1o v Bave 'mt-tu—tulun' data
if availabla.

Alab, wa Should make & slde nota of the praasucs profile wasd in the ayeler pﬂrﬂll
for Futurs use with A3i: dSuring Bia upeoming dinloguas with Ford.

&) T want to dewensctrats that the sensor is chamizally cesistant per tha LF and PEAP
teating and aucpadsed 'eEpected’ sxposurces par tha Mord Spacha. ., ond W can dchisve this '

By sppapbling both ¥alevant IP testing and FPAN Fesults . to. damoniteate complisnoa. Thaze

maY also b other taating Riacery of the papiod that would convey that durability cof tha
awitoh asmssbiy in the typical sutometive fluid scvirseent of gui~oil-ooolant-fluids ino -

tha propey arijsntition Abd SoARAdEpk protectliop. Elpine, plesse aNSaEBle thif cdAtd aocd we-

will provide to Aziz to deliver to Ford:, Agein, should wa fun out of time, dalivecy of
tha rapdily avallabla records from ‘ll-‘!i-'!'.l par your Friday work would suffice as a
sEATting bbl.n':.

Ta previde soom fuzthar glecity, I have ineluded tha fooal perf pusbars from Charlis
Dougins halow. As wu sssamble dats and tranelats ince informition plenss crack the
diffezencap betwaan 57 and 77 and 07 styles Dut alas integrace ths brake senaor assegkbly
dats and Eraat it o 8 family. As pou discover the level of affort and cescuram nesds. pla
swe Johb or ma for halp in gettirg people nesigned of priszity provided.

t;hl.nlt you for your aoncinued support harw,

ALTOHOTIVE IIIII-GI.I AND CONTAOLE QRA MANGRR
- 34 TOREST ST WA 23-0%
. NITIEMORG, MA 03703 -
TEL 1 (30 ad-30A0
FAK 1 |504) 238=3743
FAGE: |B0Q} 467=3700 PIN 404-2044

T o Douglas, Charles

Asnt: Friday, Fsbruacy 08, 1599 8:43 EM
Tor  Metuirk, Andy; Joss, Elsine
Subjectt 1198 Matrix
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TI Brake Pressure Switch Questions

Mﬁmmmwlupm&mnuﬁmm
-mmnnmmwlhmthhhﬂmmndﬂ_
' Rob Sharpe by  110/9%

What are T1 lu-process teat fallures? |
Rob Sharpe by 2/10/99

Provide color photos of Econoling? Rob Sharpe by 2/349

What is the differanee n the base materialy that look different?
RobSharps by 21699

nwmammmpmtmumumpmmn |
' Rob Skarpe by 299

“'titluthmtlrhlul-uuhrIMndlmr
Rob Sharpe by 29%
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Ford 77 ps Fluid Temperature Testing

“hosday
~ Technician: /£C  Date:, ” Time : 29c P
LY. F A
. Temperature Readings '
AT 2 3 4 5
o : v &b (2 £s &9 e
A K, €7 1¢ 86 ¢ X3
Current Readlngs
1 2 3 4 ;ﬂd
Ni. N4 - N& N# sy '::
S.0r@2:55
NOTES : (piease include any information and observations)....... /. ¢ vedf™ »ov

Ambient Tespersture Oven Tomperaiire
gq°F g6 F

TI-NHTSA 012220




| Z0ZTI0 VBLHNAL

&

Emmnt - .
o
sy Fire
Undintioond Fea
Undashavod Fom
My
i
Flulwiurms
Pinllaiawis
Ralamirce

'\i . .
Ralainon
Ralarinon
- Viskemers
Tidomtwond Fire
Ralnranch

- mw Laskar? Kepin#1 mn Kopam a3 | Prisact Sass:
ko ko  mink Amstysia Cougtam

mmm

TR R R
§ 333333333333335 __,_-limg;a

3

mgeioll )
" uwaoniralet docament

-. “- - '..

o 2HEG0




"




;D % ?ﬂ/ ”~ hﬂwﬂ

-_wﬁ"?/‘?" me.r #ﬁ-f}..

| #w;# ﬂ"p’/ﬁw Mﬂ_mm.




, - ; | % ;r w/ﬂ %MM— “?mpry
o TINHTSA 012208




. ?}Jﬁ’dffr /2L 70 ) J‘z/('l.li-fr’ﬁ“ft |
o Cnaetnd” NI Cpte PR O SIS

- | (e rig f:;:j-_ :
14 - “ﬁ{f' - 7 ﬁ /,C;_,;,J_,J //U‘ . r e
A TP .
. QETEY
ey PUELI )BT Tdvege < [ 1vE
‘ '-.J ( iz pirr) PN Be. Pygass
’5#6‘;:-; ' ' ) ' .

*:__h-:““ - ---._.._______-"

_/‘{?!sik I Ay A itire

)i s HBASE mery L] CHOMmS
| | /{__,9”,-‘.-:' | 4//"“ T Yy !fz_}_'l \f**«
2 “hﬁﬂ{ C ey et /ad 3}}3‘, v A %ﬁ_{ e
E 'GFJ,ML(,) | — b! - i ff(f[f/ﬁﬂi/% A
S ) AR AR N Z T |
3 . L-9 , lrwite () woechrr {k;f" L EPVS | |

LT ¥ I




20EZLO VELNNIL R




soziovewL

e

4

i Tl S
K2 v g TSR A i1 At i




T [N P T L —n T LT —
. L L
s . o uy . A ! ,I.
—_ — —_—— _— —_— e = ——— e — M T-.—..---—--.T-
. T '
- . . TR . L

80ZZ10 VBLHN-LL




am—



fi %M’)w ﬁx/é* ﬁ-m—mmm
J a n /ﬁhﬁmw mr




ZLZZL0 VELHNIL

t
1
?

HH?#*‘#'E:;E:I-rAﬁuQE;qméﬁlb[
TR T T
i
7

]
)
¥
%

e

I

N . Avittyinh wt Peviarns

| AEGAOMM e Gk ea - om - Autiynis Ccugioer
- il . 1 ) N . -
Ml

H-um

. r

RITLS N N Z\ S
Qi - ve G ey (L

<

. pemiott
it M {0 P
sminatistnd drpwstind

ﬁinpnuui'

._*"13-1

. 0 sro '-;TC "-" . : ﬁ-



. . ) Y .. - . N !
Em‘n“m*u . a "“-' . &4 g - . . . g ! ’ . Sl I. .._:.-_J. L
. g - . - -t | s -
. . R . .. i h . ] - ) ' i - - - S5t !
, . c . 1




R -

R L el

o TR

TT'n TTPS ewitch family has beon spacificaly desigred wy oparste In £ saecingtive braking cystem. The
prossura cavicy of the switch bes Becn desigoed © seal hrake fuld pressine and -ranait pocsaurs and

. - . . . -
. Tha premure cavity is composed of the heaport, gasket, spd twwe Espion ™ dlaphragms Cealiad out s
“sea|" on attachment 1), Thwwnﬂh#hhumﬂdllﬂﬁhlﬁlmtmm

th diasphungre. The purposs of the Exrton inm\f&llﬂhﬂnﬁ Ligghl seal batweeno
umuvluﬂﬂuimﬂmnthlﬂﬁ. PForthaemom, the dlaphregns are itoaded 1o
traesder pracsare 1o the convectsr, and follow the movament of the comwee 48 prossun in the pressars

ity {brakn lino preser) is varied.

hnhnn-quinbnhﬂidmmumuﬂuﬂtnﬁhnﬁ-hnmm
cuvity aza 1, brake flold could leak past an impained gasioet sal, of il. beaioe Suld could ieak throagh a
damaged or “worm put' Kapioo ™ dispheagm.

© The Gesket -

hmum:ﬂmmmﬂ.mmhmm&hm
muiTiciocd backing of the alsiomer to prevent movemsent whes pressurs it spplied, mod Rnally the slastoxmer
st be compatible with the working flmid.

MWhMWByhmﬂrﬂHm Theee tables Hat Buld goupg wnd
geary] mderind type. Lab testing s slways dona with the apacific Bild that tw costomir bhas specified for
the application sinng with ihe specitic compound formudad by the selectsd gealiel suppber. Ethylems
Pmndnh.ﬂlnhﬂ?ﬂmdi:uﬂﬂﬂwulmhhﬁwyhﬂpﬂ“ TT hm bean
usinng Sirls material In brake applications since 1938

The puukee comprostion tirge wit obtalnad from published indesiry standends (soe Parker O-ring
Handbook). Ins thes pertonlar dasign » acuntne] gasiost compression of 24%wm milaced. The depth of the
hecpirt gland shown on sitachment #2 controls thia stiribete. This pland dinsssion i cut Inip the heaport
o the et of misulacturing. As & ragelt, this dirssasion in combination with the pasiot dirsensions
mmumwmmmhmm

Lastly, the movemont/posidon of the: gaslot wheon prassons b applied mast be comntrolied and fastreined

- This design sooomplishes tirds by miacting the oater damater of the gasket 40 bo alightly smaller thas the

ivwer dineater of the gesket gland of the stesf pluisd hexpart. Tharefars, the hasport glad psveats te
skt fircem marving eutwands when high pressers 1s applied to te wwitch,

' ‘The DIFMEA cwtin the typas of ets tik woro selwoied and rus 10 coufirm thet all of thass parsstorn

solecind oorectly. The resking dasipn was upoted % et conditions thet ware intented to duplicass
sctual application conditioms, and in: ponss cised 3o beyond thw intsoded Hmlis to fallars. Sae the DFMEA
Docunsas nanher 03794 and custoc specificatton ES-FIVC-SPOI4-AA . Spacifically, burst isting,
impulsc testing, and thervm ¢ycla tosts wore pecformed o condinm that ihe gasket porformad. e inewded.
mmmuumumuruumhmnhw“mmww

tmw-mhprnﬂddum
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IsiRpporté
L. PSMoLME TIPSL2-3 199
i PESMlM9 HPaL2-1 1991
1 PERN i TTPELI-1 199
& PSR TIPsLs-d 1992
——PNN— 3PS 1992
4. PRONI] {OTIPSLE-] 199
T. PENAM4 I TIPSLA-L 1993
]
CGasiut-manufirturing ahomaiise com be prodursd from out of spec gaskely, contaminaiion of e paakst of
nﬂunﬁnu.ulll result, cmy cause beaks surly ko Hi, Ik ovder to prowet T1's cestomer mpply
chaln from g facturing broes there dow sovaval pesvoriatve aotoos io plece. Thees actiom
h:ludluhr-. clitive Emocks, xnd tlessing proedures for the sqeipmest. Trlcuwmmmu

daphtagm material m hnﬂmunbnﬂuhutbxhhhm

of Rapeon™ in this desige consists of 1 0.00%-lack thick polyimida film bmioared
1-imah thick FEF Tfion 8lm. The polymide filss has tie ability w stretch without
ﬂmmm-ﬂhmmﬁhmﬁ-ﬂﬁnﬁm
of vhie lepered constroction, Kepion ™ wee selecied for ix machanios] sad
propmties, y T1 has besns naing this material in pressure switch spplcations since 19481,
hﬂmhmm“mmuﬂuhdw-ﬂ :

Kapaon's ™ abilicy w rin mwmmmm Slace temparstire,
¢hemical axposuey, wsd Firess Jevels all affect the it wxpectaacy of the Kapion ™ dispheagme, addltiosal
imsting iz commonly A typlenl Lepulse test would inchede pramore cyclas to 1450 pal, comstare
nmparsnme of 13 C, s o cycle rety of 120 cycios'mingte. Dapending oo the factors Hawed sbowe, the Rfe

In ackdition, ocmtimomd Bos Weting had bean oogolog for many peacy & TL The putposs of tiis
sating (b to acufiee hat the compongsits, madecialy, wnd processes have recesined sable cver thos sed that
te design it & baing szixigved. Sen srashad IP rapors which sonfirm 100% macomial
pansing of Jll in the spegificstion.

Mutfaoring & ¥V mech oo plocked Kaptoa ™ can adfact the Kapson ™ diaphragan seal
pectorraenon (e Docwnent & Q383 ). Materlsliobertical iy wnd stopss’monin
conantrations cam il tha Xaptan ™ displrugme 1o fatigoe. Sea Docucn b
03796, In orderm tha parrect desigs parunetars wore salocted, the switch was sabjected 1o &

rumber of e W altmalite acoalersind e beyting of the application. Ses BS mports callsd out
above.  Lifa wating per the custowss ipscificrtion (BS-FIVO9FF24-AA) has shown sccaptable

pcfirmance. :

Typleatly, Kapion ™ occurs well over 0.5 million full-scals pressum in our history of
sieraalstad and [t teming. ‘Whea Kapton ™ fatigoe doee occi. dﬁun mupn:u

i
b3
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inmination, cracking. sl ernbrltsiment. mm“mmmmmumﬂw
, the flrit mygion %o show brosk dawe b e coosetfiorential soe surosnding
the converter button. Sae Endarencs Test (report ¥ PROLSE). Agala, disghnigm lifs depessls os sirasy
levels (pressrs appliad), tamparsiure, and chamical xposars. The above mentioned tats wery
condocted 1o TI's Lifs Tast kb with relstivaly controlled conditions.

P P
E

j
I." . Water bey baom ghown 1 sccolarats the pging of the hase polymide. ‘Witz can be introduced i two knows

ik v
o 1} By smacing the cavity vin the slscerion] commemaor
: 2} Bybeingin in the biake fluid sad saceripg te 3which via S pressors port.
L Whan water anters the it will “age™ doa Kapton ™ disphwagey and males thee appeer o thowgh
il they have reache e shd of i, This condition laaves vienal chuss. Classio shgus of Clissleal attnck of the
1] Kapin ™ incinda of the Tfion fromn the hage polymaide base, sasbritthornant, st cracking of
1! the basa polymer. Ses Tost {repart PAOAS3). |

f Austhored by Bryea Cail Andy Mcguirk or Bryan Dugu with quastions.
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i | _ TTPS Overview Appendix .

. Preasure Switch Crem Section
Hexport Prist (T1 # 36508}
DFMEA for Gaskst and Kapton Seal

I el RES

e
:
5
i
2
i
%

- — 2. e

B Y i & » o S R

e - ) e

S

RS N [ E ST
™ T
e ——ai e 0 .

TI-NHTSA 012224




STZZLO VELHMN-IL

' Hydraolic Pressure Switches
. Preasure Switch Cross Section
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: Lifs Testing (to Fallore) of T7PS Style Device
Sumtmary of Test Serles 559-15.24

.L: At Di Ha, Degign Enginesving

i Dt April 8, 1958

| Raport No: PSR4

? Farposs

The purpose of this s ws to study the Hie expectancy of n 7798 siyle hydraulic pressum
swilch. ‘The endurtpes thst wis rus out 1o fallure and & Welbull analysls performed. Pallore was

considerad to be & leaking device.

: The davices placed on tost was & T7PS beake proanuce switch with & quist dlec. The um of
quist disc results n losx coecgy [n the ayzeem dus to & amallar deplaceinsot of the disc during
actustion and release. The Y7PSL3-4 device was nsad for teat.  Calibeation requirements foc this
davice s an follows:

Aotuation Preasre; 200-300 paiy
Relenss Prossure; 40 palg min,

Prossdure
24 switches wend built on the moufscturing line, Thess parts were tham calibwated pricr ko
impules testing. Resuks xm included in this pepart.

m“wmuumm

Tomponpee: 1350

Frequeocy: 2HE

Total Cyclas: 500000

Flecirics] Load:
-475.000 cycles: 13V . LV, trace current
4T3001-300,000 cyelat: 13 W= IV, 750 W= 50 mi

e ]

' Operating Promoms: -
.- Procmma (Low): O-40melp
Prazsore (Fiigh): 1400-1300 pelg

Abwr the compiation of the 300,000 oycles, the swikches were taken off kst and calibrued o
enaune thoy wre fmctionlng propedy. They wers tded replaced on test and cyelnd to falhure,
The number of cyclss st which sach switch falladfealed was voied. The met wis stopped at
1,634,921 cyclas. Six devices weme on test whea the test wis rospended.

THNHTSA 0122




All 24 swilchas passed the specification requirsmest of 500,000 cycles. Actustion drift after
] cycling was normal, averaging lees than 5%. Aummmwﬁmmum—
| 500K calibeations.

Fallure of the devices was fir sean at 994K. m:mmwnlmﬂl cycles, when
~the bast wis stopped. .

SoEEELMITTT L e

Comcluslon

Rallbility of the swikches to SO00K cycles is 100 parcant. Fiowsver, v camat guarsatee & life
cychmnlumnﬂnﬂmumnummmﬁdmpmtnmmmﬂﬂ
million cycles, . .

PR gy
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[+ | a2 1843 [+ 1] me 12 &3 1k a7 [F1- &
14 Ma - 14 - A 503 1K ] ;i o7 42 2
13 1%4 10 1) 40,1 mz . s ow 41 (WEINT -]
4 181 1434 LT M7 LT D a3l 45 [IAAN
17 443 1762 L1 Y] 4.7 (M2 L E) il a8 LALRIND .
[ | A [}t | Y - Mol 1] 0 137 e L 1473511
5 230 2z . sla T AR - T T ] 4 AT AL -
-l 1A 187 881 . M2 TR - T S & v LALRIN
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2 s 134 S R | oz 41 1ImEM
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24 e il - T b 1] s a2 o34 AZ -
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Spm 1) 8 34 54 49 10 (1] 14

v iyttt ok, thuiee chrvices ware: bimpoles smd to l.ﬂlﬂlqﬂuﬂ“
The mat wer siopped wich 1EM4LI3] cyol on £10. -
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Walbull Acslyse

8 acd 3 parameter WEIBULL ANALYSIS
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Faii Engineantsg Sueciioution -

111, TEFT. EROCEOURRS. 10 RIDOTASHENTS

WV A. galihzazion

1o T AR —

4, Swicah calibracisa is te ha shealad s ress
casparature (L6'C-137C) using smblent siE oF

aguivalant.

| nulmlulllﬂlﬂﬁluh'“um-mﬂ-pm
u—muﬁ&-mh“dﬂ!!nw
praascze ayelss vith asblsat aix, »3 sqaivalind.
lmmmhmhuhuu“hﬂu-
samufyteerar ch Laswre switsh salibracien scailicy.
mm—uﬂnm-nmmuh
mm.-ﬂ-ﬂu‘ﬂﬂ:uuul.—nl
whtle 11.0 ¢ 1.0 veltn B.0. iu syplied. The wud=4n
paint 18 4 be chedhed with fnaresiing pressucé.

. Tha twc-ous paixt s U» be chesked vish dsaressing
m.ﬂmwn-pﬂu s
-mmnm-hmm LT

pars dtaving,
B. Salfage (xm8
L. Tasc RaMIKIRACEX
L. huull:l % 3o wamsursd altex 1 ov Do

Ax ts dafinad as s veltale drop la
snsass of 200 silliweles.

i .
] u VI s

LW
. '-'-'iiFD 394?12 {PPITUia dalnn Y AN R ana
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okl Enginesring Bpacifestion 1
Nl — - 1
I11. IRSI_JA0CIDURRS A0 SEOUTITHINTS (oowe'd)
S, Susruet Lailats
1. Zaat Ropuitsssnsy

. Cuwyunt laaksge 33 Cn be sheckud vith 500 veles, 0
Hx altsrnating Suriesng.

. Curveot Esalags {4 be by abaakad:

{T) Betvean the switdh Loads vivh Ui smbRidTs dnpam,
(1% Navunan che Lesd amd che suicel bewsing wich -
asagaxcy cleswl. "
{3} Betwesn eithsy lopd oul rviceh Wiuing vith the
LONTAECE PR,
1. jassacaces Racuiressnts

a. Wansenfarmaney (3 dafined @ any leakage exxrTens In

unssas of ons auiced (100} micreampets .
0. IFresf Taat
1. Iasc Ramiitensots

a, Subiess vangls swivehes o Zencion A o sauahlish
Ehikdr Ininlal wwitebles pradsure.

b, Treal test i b5 W sendunCsd waimg bralis fluls o -3 .
sqmivilont a4 iy prbSsUFE sadiwa, 2 STH
shall by an wpaaiilod on chy part - & Sy
predsurs shall ba Leslassd Ivew pERmYS Leufes ol
hald for oot Jopy chan 30 sepenis.

. 4. TFoshesh cha switshum o Jeaciyn &,
1. soasstenan Rewuirmmeacs

8. 8o avidessn of Tluid leakags, caspags, or 4Iep In

Rast plessura grssmer them 439 Kis. (4] POL} ia

* parmictad.
A shungs Lu vzt (0 o yUL-00E MIANNTAN gYastay
“i iy Erem ths imitial walus Ln me parmicted.

c. The tesc sasplon sust s descreyed aftay teaming,

6 Y] ' V D-rve.artiea
A an AEVIAD - NN
S i

e T T T T —
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1. I Eagulrassots

Cyals yrossura bavvaan {lew) 9-1T4 KPs (O-40 pai}
ak (igh)l 10,000 3 345 e (VAMD 4 38 pui},

1) 8+ 675,00 syalast 11 3 1 velts,xiia suxrenk o»
moniter Dunesisn. -

1) 475,001 . 300,000 syslsu: 13 & 1 vales 0.C... 190
£ H s, por figure 4,

¥, 3uske Fluld comperaiamrs To be 133 2 16"C snd sabient
tumgataturs 68 bs LOMT nia,

%. Cyala'ragy {2 c» b L10-1N oyolss per siauns.
. Ivitak sz spas amd aless sash symls.

1. sosaeneslesulrssiazs

4 AfSew fmpulse taae sheak &5 asations A, B, C, & B
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