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L CAUSE NO. C-4178-98.F
I BB
¥
| vs. : '+ OFHIDALGO COUNTY, TEXAS
VAN BURKLEO MOTORS, INC.;  *
FORD MOTOR COMPANY; .
and UNITED TECHNOLOGIES ’
[ ]

AUTOMOTIVE. [INC. - . ¥32nd IUDICIAL DISTRICT

COMES N'DW -PORD MOTOR CGMPAHY i Dcfend!nt in the nhm-enutled
uﬂnumbpredcmu.nndﬁluﬂus&muﬂmn Ag:ams:Tem Inm:nmm Inl: al
suppart thezenf would respectfully show unto the Court as follows:

- ' L .

_ - 101, This Court Bas jurisdiction over thepamns and thu-gnhjuct mattar of the
“: B undeslying suit and of this Cm.—(![lim: ths amount in controversy exceeds the minimum

| | jurisdictional requirements of this Court, and all conditians precedent to the filing of this
i o suit have been satisfied _ : '
i _ _ o 1.02 Defendant/Cross-Plaintiff Ford Motar Cnrr_tpuijr {"Ford"} suss herein
' ' Cross-Dafendant Texas Instruments, [nc. (“Texas [nstruments”), a Delswara Corporation
L _ doing buziness in Texas. Texasz Instruments, having already lyi:mad and aﬁswemd
T ' ‘hetaln, may be served by service upon its counsel of record in this cause: Mr. Jahnny
. - . Carter and Mr. Eric Mayer, Susman & Godfrey, 000 Louisiana, Suits 5100, Houston,
" Texas 77002; and Michaeta Alvarce , Hole & Alvarez, L.L.P,, 612 West Nolana,
McAllen, Texas 78504. By copy of this Cross-claim, sarvice.is being iccumplished on

Texas [nstruments af this time. .
i 1.03 Venue of this Crnss claim will follow venue over. the primary action,

TN
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T-NHTSA 045344




!
g

. 2.01. Plaintiffs —file.d thiz action on or about
| i . Augusté, 1998, and filed an Amwended Petition adding Texas [nstruments 25 4 party on
’ | ' | ar #bdrul‘. May 20, 1999, in this suit, they al_.lcge-;-hat thay pufchmd 3 1993 Lincoln
S Town Car manufactured by Ford, which they allegs caughe fire on or about December

. ' 28, 199? allcgedhr cau;mg extensive property damags o Plunuffs' heme and personal
[ | | property. [n their most recent amended Petition, Plaintiffs specifically contend that the

' L . 'vuhmlu's spesd control deactivation switch was the umtwn sovres for the fire and t-
I cause of Plaintffs’ alleged in_]unes and damages.
IR | 2.02. Whils Ford does ant agres and exprasaly dispuites Plaintiffs’ claim that the
speed control Muﬁm switch (or any other alloged defact in the veliicle) cansed the
" fire at issue, to the e:tenuhatﬂmtriuuffmmlr determine such 1o be the cause of the
™ fie, mchumu would be the responsibility of Texes . Inltmmmuut!umanufacm:u
) of the speed control desctivation s foc the reasans set out belaw.

.- bc the cl  the ﬁm. then, Ford allepi -Muﬂllﬁﬂlﬂm“%m i
; o 5 .Mﬂﬂfﬁwwﬂ%ame Instruments
%Wﬂwmmmwmﬁt ‘whigh Fprd iy responsible. " ¢

_ 2.0¢ Ford purchased the speed control dn_m_:unu_un swilch &t issue-from Texas.
i S . Instruments relying upen eXpress warrantics and tha Uniforrs Cnmm-:mai Code's implied

DEFENDANT FORD MOTOR COMPANTS P
. CROSS-CLAIM A4 INST TEXAS INSTRUNMENTS ' PAGE?
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rellad vpon theze warranties aod would not have purchased the switch without them.

‘warranties of merchantability and of fitness for a particular purpﬁsc. With regard to the

warranty of fitness for 2 particular purpose, Texas Instruments had reason to know that

Ford was purchasing the switeh specifically for use as a speed control deactivation

‘switch in a (992 Ford vehicle which would need to perform as such during all of che

fﬁncti;an: performed by s psssenger vehicle purchased by a United States
consumer/deivar ﬁf auch a veshicle. Ford relied upon Texas [nstruments' skifl and
judgment as a manufacturer of electrical switches for autometive applications to setect |
and furnish & suitable switch for thiz purpose.

205 To lhu extznt that the trier of fact may find that the fire at issue was cansad

by the speed comtrol descrivation awitch, FEER

e denloen roe 11 e TR TA R PINCNCICETY PR PR § PV NP TR Pakd - I~

Ford wonld also show that injuries and damages such a5 those cleimed by Piaintiffs are
foraseeabls contequantial damages of the breaches of the above warranties committed
by Texas Instrurments. _ _

2.06 [n addition, Ford purchased the speed control deactivation $witch from
Texas [nsruments pucsuant to 4 written purchase order, which constituted 2 writeen
contract and which contained language by which Texas Instruments agreed to
indemaity Poed for damages caused by clalms such as that of Pleint s herein. |

2.07 PFord has requested that Texas Instruments Fulfif] its responsibilites to
indemnify Fard In thia mattar; howsver, to dats, Taxas Instrumants has fajled and refused
to do sa, raquiring Ford to bring this Cross-Claim against Teaas [nstrumenss in crder to
protect its nght® in this mn.tter.

3.01 Whils Ford does not agres and'axprﬁllly disputes Plaintiffs' claim that the

speed controi deactivation switch {or any other alleged defect in the vehicle) caused the

DEFENDANT RORE MOTOR COMPANT'S
CROSF-CLAIM AGAMNST TEXAS INSTRIIMENTS PACE ]
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~"¥"Fire at issue, to the extent that the trier of fact may datermine such to be the cause of the

(ire, Ford relies upon its rights in such a case under Tex. Civ. Prac. & Rem. Code
£32.001, gt seq. In such case, Ford asks that the wier of fact be asked (o determine the
perceniags of causation ettributable ws between Ford and Texas Instruments, and alleges

4.01 Ford purchased thvla -speed control deactivation swilches from Texas
Instruments relying upon express warranties and the Uniform Commercial Code's implied
) t = warranties of merchant ability and of fitnass for a partlonlar purpose, found in Miehigan °
™ law st MUC.L.A. 440.2313, 440.2314 & 4402315 end altématively in Texas law at Tex.
Buzi & Com. Cods § 2.313, 2314 and 2.315. To the sxosnt that the trier of fact may
.detarmins the switch to be the cause of the flre at issus, Food alleges that the above
warranties were breached and tim foreseeable cunshqunnﬁal damages of such breaches
. are the demages caussd to Ford by the claims of Flaintiffs harein, including any expenses
i | incurred by Ford i investigating, defending itielf from and/or resolving such claims.
1 : ._ 402 All condltions precedent to the bringing of this cause of aetion have

cccurred or are wahréd. _
403 Ford thus sues for its damages, 'as stated above, in xceass of the minimurm

juciadictional limil_'.s of this Codirt, for the;e bmachﬂ_-uf warranties.

. : CROZE-CLAIM ACAINET TEXAS INGTRUMENTS _ . FAGE
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: LI SE OF ACTION

: -.l'r'fi"ﬂ'ﬁ"“ﬁ [ OF INDEMNIFICA

501 Ford purchuad the spud nuntrnl ductiﬂunn switch u issus pursuant to

1 pumhu: order which constitutsd a wiitken contract, which included a provision by

which Texas Instruments. agresd o indemnify. Rord for any ulaims of the type brought

by Plaintiffs herein. Fard has r:qumud that Texss Instruments fulfill it responsibilities

to im:lammf}' Ford in ﬂ:m matter; however, o dlt-l!. Texas Instrurnznats has failad and

_nﬂnud o dﬂ 50. l'-'urd thuy alleges that Taxas Innrumants has braschad its writtes

Z nnlm'll::unl agreement to lndemnify Fnrd in this mewer and. that l'n_muea!:te

consequential damages of such breach are rhuﬂmmluuudin&rdby the claims of

. Plaintfy berein, including sny expenses incurred by Ford. la lnmusmn;. defendm:

itsalf {rom and/ar rasolving ruch claims.

_ o 5.02 Aumndihunlpmadunttnthhdn:ﬁunlthinclm:ofactiunhne

S . corumdoraewaived, -

i | 5.03 Furdm:nuhnnmnmminm'nrmmm

jurlacllntlunll Itmips of this Court, ﬂnﬂhllhrnchnfﬂumdlmﬁﬂnmmamut in the

pumhl.umdlr

LA Id.,, ]

:

' .-......-imnrnm-'mu Ena .
601 Ford has mmde written damm! upsn Texas Instrumsnty that it Fulfil ita -
abligations undes the purchase order/contruct for the speed sontrol deactivation swich
at issus. As soated. bacein, then, Ford has a claim for breach of a writtan contract, and
thus for ifs aitoimeys’ fees hersin pursuant 1o Tex, Clv. Prac. & Rem. Cads §38.001 (8).
- .602 All conditions precedsnt to the bringing of this cause-of action have

occurred or are waived,
.6.03  Pord-thus suss for its sitoraya' fess incurced in bringing this Third Party
Complalnt ' 3
T CROSS.CLAIM AGAINST TEXAS INSTRUMENTS : : PAGES
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VIL.
_ WHEREFORE, PREMISES CONSIDERED. Defendant/Crass-Plaintiff Ford
viotor Company prays that it be afforded the hlhwin;nlief- :

g (1 J for common law contribution and/or indernity a5 determined by
; E:a ndings ¢ to percentages of regponsibillty mm thu trier of fact
o [ .

() Judgmentin its fuvor for damages caused by breaches of warranties and/or
‘breach of contract in an mmmumm by the tier of fact;

(3) Judgment in its favor for peasonsble and necessary n_tn_muﬂ fees;
(4)  Coats of Court; :
. (5) Wmmmwummmm

(6) For any and all further raliof, at law or in uquuy. to which Plainiff may
show mulmjulﬂrmﬂthdmmﬂm _

[ o
. Rupmmurmi_;mm.
A | : - 1201 Bast Van Buren
P . o o Paat Office Bax 2153
5 : Brownsville, Texas 78522
' ' ) : : o . {956):342-T441
5 o : _ Fﬂ {955} 341-2170
1  ATTORNEYS FOR DEFENDANT,
L FORD MOTOR COMPANY
i b .
{
i
] ) CROSS.CLAIN AGARIY TEAS INSTRUMENTS o C PAGES
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: CERTIFICATE QF SERVICE .
I hereby aertify that a wrue and corvect copy of the abovs and f wWas
served upon all cnun:{[ af mecond, t-wil: F!’ Oregoing

Notman Jolly _Ramon Carein -
.LO18 Preston, 4th Floor . Law Offless of Ramon Garcia
Houston, Texas 77002 ' - 222 'West Unlversity Drive
- Edinburg, Texay 78339
Jamea J. Parker “+ - - Anthony B, James
W. Scott Rad, fr. _ - - 134 East Yan Buren, Suite 310
Rad & Parker, LLP. : " Harlingen, Taxas 78350
12200 NW Freaway, Suite 325 . '
Houston, Taxes 3 _ '
 Ms. Alicia M. Mabnushima Johnoy Carter
Law Office of William W, Kess, It - Ede '
- Altommoya st Law . Susman &
101 North Shoreline, Suits 216 1000 Loutsizna, Sidte 5100
Corpus Christi, Texas - 1844::1 Houston, Texas 77002
% Michwels Alvarez - Andrew wm
.. Holedk Alverez, LLP. : ' Selvirensister
™ 617 West'Nolana . 711 Lousiana, 215u
: hhhllm. Toxas 73504 : . Houstor, Texas 77002

,h cartified mail, remmru:tlfx uumd.fu:imh mu.md!n:banddulmq
E:u%}ummme Cﬁﬁmﬂuﬂ on this the d&yuf_nﬂmhﬂ___.
CROST.CLARM AGARNST. TEXAS S¥STRUMENTS _ L moE
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s RODRIGUKZ. COLVIN & CHANEY,
SR T ATTORNCYE AT LAW
A“' & PEAPLhEED Pl uapiohy e A N -

.. DN

- Haouston, Texas 77002

yafjo SGECHT™@ SODE Quigl
Wil ATEW &, SOLVIN. JH.
miviEL. E. famET
HaraaRky . AaTiLkb
FULL L D
Sl b, {Ter] RO DEIGUEL
ALIRM & AEMAMENR

—
ar SO B
WBENJAMIN B WanlT (i
i fina W JENEON
il vy = mERAEUJUERT
el AR
s vl . SowLEYl

QI EalT van EUREM
" Q. uos Bk
BRJWUEVILLE, TEXA®R raddl
TEAEAHGNE 1BTE) Tak-Tia
TELEOEFIEN (R9d) T shifQ

December 6, 1999

Edinburg, Texas
Re: Caute N

Our File: 17,110

-

.. P,

LALRA 4. ARl

LEEIS . CHaMET

DaAnnEs, & M

| ERTEER DRSS
AR AN S Wk et £ |
“harml waviewe A L.

e o WY

TERM bl B LUEE, BMEE ks AR
Whpamy COFROEO sy bl

A ATRET LA

Hianl SEAEE WP OOy HRDEum LA

Via Hand Delivery

vs. Van Burkieo Motors,

Inc.; Ford Motor Compuny, nndUniﬁudTmhmlu;iuanuﬁn,Im

Enclossd for mlna in the above-referenced matter, planse find tha following

original documents to ba filad with the Court:

1.  Ford Motor Company's Cross-Cluint Aguingt Texas Instruments, Inc
By copy herecl, | am serving a copy of said documents o all counsel of recoed.
Please fils stamp our capy for our raconds. Thank you for your courtasy.

eachanrns

cc:.  Mr. Norman Jolby
Attorney at Law
1018 Presten, 4th Floor

Mr. Inmes J. Parker
Red & Paricer, L.1.P,
12200 NW Freew
Houston, Texas 77

sEdALEM, TEZAT GFFIEE AND0 NEATH 107 STRELT, Sunlind &+, FdQ4. FELEFOME MBEL &F3-IBF PILECOM™CN [PFFRL 84 1N F
' MAMLINGEN. TEIMY OFFGE +GE EAET van Bumch STIRET, FMIS0, TCLCPuomD (RIS 130010 FELCEOMDN (HTE1 S43-283n
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\ " Docermber 6,Togp
<22 Papl :

'S \....._..P-..
*

‘Mr. Ramon Garcia - _ Mr. Anthony B, James
Law Officas of Ramon Garcia _ Ms, Lorraine Torres
Attornsys at Law 134 Eagt Van Bycen,
222 West University Deive : Hultngen. Texas 78550
Edinburg, Texss 78539 ' :

Ms. Allcia M. Hmhlm Mr .lnlm
Law Office of Willlam W. Keas, Jr. : Gyar
Attorneys of Law Smm & Godlrey

H- ! .
101 Nogth Shrreline, Suite 216 . 1000 Louisiana, Suite 5100
Corpus Chrisu, Texas 78401 ' Houston, Texas 77002

Ms. Michaals Alvarez
Hols & Alvarez, L.L.P.
612 Wost Nolana
Mc&llm.Tqm TRS04

WWSM

711 Loostan. Sue 2
711 Louslans, Sulte 2150
" Houston, Texay 77002

" TI-NHTSA 018889
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May 26, 1649

‘My. Fradedick J. Poried, Supervisor

EfE Systams Enginesring
Buiiding & Mall Drog 5011
20000 Raturda Dyive, Rm 3EQO4
Dearbom Mi 48121-2053

Dear Frad:
IMthmeﬂmﬂwmmummd&mﬁ

"have any misunderstendings ragarding our prissire switch

parformance, our
mmﬂmdﬂiﬂhﬁmmmu'w#m.lﬁumhumm
conciusion.

F«mmmrmmmmmm&mrmm
besn supparting the Fand Cdne Diegnostic Team with technical facts, dule, and
nmwmmhmmmmhhrmw— .
conirol desctivalion cintuit

hmnmmmmmmnmwmmm
assiat with switch relaled issuss in the system-diagnostic proossa.  Banier Ti
puﬂnbdhnh:dnbmhmludhvhalym#mcm?nm

leadership
meating dellvering facts, mwmmmﬂ

w-ﬂummmuhmﬁw.mmw m
:lﬂﬂllﬂmllﬁummmmmmmlmﬂlmm
& '83, Town Cir spesd corirol desctivaion swilches 1o conalstently sxcaad
mhhlmdmm“mm Tl Welsdl reports of
preawrs witchas tastad in 1630 conssrvaiively demanstrate 85% reisbiity to 1
MIIIMWMMIMMMML '

mmummuwammasmmnmw
dhuring the 1951 - 1992 (1191 - 12/02) showed 2e00 [sakage ut 500,000 eycies.

Conclusion lo dats; 1992 mwmmam 1990 ewilch masts

" or sxcaeds specification

wmmpmmmuwhummmmmm
mtuplllﬁc base mhmm

TENHTSA 015891




M. Fred Parter
May 26, 1968

"Page2

Canclusion to dete: mmmmmﬁuﬂm:wmmmn
in light of this Inboratoey modet snd the nead for cruise wﬂmmmly‘dudng :

“vehicle opecalion, umnhwﬂmmmd'mm basad
-pumrhlmm

mmmwmwlnwmmumm
mmmmmmmbmhwmmmmns

‘the undarhocd fire concemn |asus.

In this regard, umlmlthwnwlmm“mmm'
In the disgnostie gurey of e vinlage -1962 preduct move Ewirds s Hmaely

conchusion.  Toward ihis and, we will corvifiun 10 pport e 'oors” team review )

of 1942 groduct history with targeted comphetion in sty 1999,

_ MnMHMIthrhoﬂnnlmﬂdtm

ng
mlap&ﬂlnunndmmmpmm

prdnlhul:tHiMhlnrmldrMFuﬂmeuﬁuh o
support of the fald sctions.

TI-NHTSA 018882
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TI 77PS Yest Synopsis

This document s & synopsais of tests conducted by Texss Instruments duciog the 77PS
invesigation The intent of thiy document is to highlight test findings which deove the
inveatigation o ita curcent sinle. Throughout the lnvestigation, sevecal tests wers
conductad with the stme ohjective, 'When each objective was nwt, offorts were refocused
to obtain x pew level of understanding and to ostablish & new sot of objéctives. As sach,
tonts have been aategocized into (5) lovels, reprovecting cha Tevet of koowladge obrained
from the group of testy conducted. Ench leve] is [lmad below with & shoet desceiption of

tha objestive:

Lavel 1: Creata & Wbamtory switch ignition without any restrictions on methods,
Lavel 2. Creste a laboratory switch ignition using only comditions Found in the pwitch
. .

Rafer to Brake Preasurs Switoh Text Log.
Lavel § Objective: Datermina if & switch ignitlon can be crested in the laborstory.

.

‘w Tam | _
Ohjective: Deterreins if wivitch ignition cAa ocaur undar the following
‘Tebocatory conditions:

Switch contact cavity flooded with besice fluld mixad with vurying
amounts of %6 ¥,

14 wolts applbed to one terminal, sacond terminal shectricaily Goating.
{No electsical load across switch tecminals).

Swikch hexpart electrically grounded. .

Rasults; (B) samples wera teited total-
{2) with 4% H;0 in brake fluid
(2) with &% Hz0 in brajes fluid
(2) with 10% Mz0 in braks fuid
- {2) with 75% Ely0 in brake Huid

No ignition atsurred, No sigwificant temperatuce rise observed in all ssmpbes.
Cﬂu;;mdmrmadhmﬂ.imﬁmmm!m&nmwunﬁdmm
'} howurs. :

. TINHTSA 018993
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v Taxl

Objective; Dmnnmn if switch ignltian can occur undec the following laborstary
conditions:

Switch contact Booded with braks fluid.
l4wm:pﬂ:dmmmmmmﬂmdhluﬂ
revistor which is tied to grousd. (1 Amp foad acram switch terminals).
Switch hexport electdeally grounded.

Rewlts: (2) samples were tested. Mo igortlon securred. Hutgl.iﬁnm
tenperature riss observed for o period ovar (350) howrs.

Concluslon: Ammmmmmmmﬁmmmﬁm
in tha contact cavity of switches,

s Temé

Objective: Dutormine if switch ignition can ocour uader the following

Elsater element Installed in contack cavity of tha switch.

Power epplied to the hestor slement until piastls base melts.

Spark gensrated in oontact cavity of whtch,

Beake fuid precant in the cootiet cuvity {wat devioe) sod sbasnt in the
contact cavity (dry device).

Rasults: (2) dry devices wees tented and (1} wet devica vas tamsd. Igniton
ocaurred in all devices.
Mmmmﬂmmmmm A hals
burned through the base of the switel (cloe to the heating alersmnt). The applied
mwmﬁnmhm“mﬂummmmnm
muiecial of the ywitch.

' mmwwmmmm“:m The

switch base floppad over, Thmhdwkgnudﬂuhmulnthm
Wdﬁﬂhﬁhmmﬂumm&ﬂ-m

Concluyion: A switch ignition can ocur under the fllowing lboratory
conditlons:

Heater eloment instailed 1a the switch contect cavity.

5 watts of power dissipated in boating siement.

- Spark generated in tha countact cavity of the pwitch.

Braks fhuid did ot cantribute ta the ignition progess.

TINHTBA 015094
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Ll"l"-lll. Qb,lntlm Deternrina if  wbomecy imﬂthnmumuﬂu ulhf switch

mmuum:ddmmﬂ:undmmmuh-mmmu
» Tetbe . '
Qbjoctive: Mmullmﬁqndlﬁmnlmm&w“
mmuumhﬂm:ﬂmm&m:mﬂﬁnﬂmm

Mwﬂtmhﬂuumm .

MIN {l}mﬂ{lijmulmﬁmu-dlﬁMtulm & selution of
§ wt. % N2 in Hy0 can cormods the slectrical of the switch and
cause B increese in elnctrical resistance. Repeated b of the solution of

Swe % Hlﬂlinihﬂhmmmmhyﬂlﬂﬂ.ﬂhhm

: mﬂmﬁmwdnld?uh.mmmlmhhn.
' cwnhlinn: hnﬁﬂnlmwﬁghﬁmw
oad

anﬁmn{mHﬂh&ﬁhhjmdimmmh}dlmh .
Guﬂmm:l#?ﬂwqﬂlﬂmﬁm N

Haxpost b :

Curront is: lﬂunpl.

» Tont o

| Dﬁlﬂtm: mwmmmmmhmmm

mmlrdl.lnn.

‘Rewilta; mmmmmmmmw No significant

mwm

Canelusion: Hﬁmﬁmm“mmtnh
Auld. Gmlwuhmﬂmwdlhllwmmwmm

-ijgnlton.
« TeT

Chjlcﬁvr Emmitmhuhmmhﬂhqdm

 Rasuls: mmmﬂumﬂmmmmmmmm

exread cyole fife specification
Io the firm quaster-cf 1999, :mumaamsr..m mmmlmm impulze

: tﬂulumlum,nﬂumlunithmlﬁlll-khnhwlmﬂmcjfdn.MH

TI-NHTSA 016005
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: mﬂﬁnﬂl.mqﬂu A’Wﬂhull:m!yuuhnwdﬂﬂ'ﬁﬂlilhilmn
. mmﬂmlunﬂ%mﬂdmlml

Conchusions; Swltﬁlmmmmdﬂhn specification. l':rnqulﬂt lﬂ!tﬂ:
confirm impuise tam Endings mude during:the poriod botween. 1991 and 1951,
. Dunqthﬂp:nd,{i}hmdumunlﬂmﬂiﬂiwm '
: . , . senstruetion, had na leaky when tustnd to 500,000 oxcted. A Wikl snalysls of
oL _ first quisrter, IMMM%HW#HMMWHH%
: ' ' - confdence lovel

» Tﬂl_ 152

Qbjecsive: Donsroini th fang term comosiv sftiets of beaide i on the
mmﬂmwﬁmMMI 14 Voits.

Pl . nmrmwummssuuamofm (&) samples wece tasted .
' ' - it coaiouous 14 Volts power. The eoatact cavity of (4) swicches conteinied
nutw brzkm fmid.and (2) sevitoheg contxined old brijos fluid.  Switches with old
brfakw Buid drww vary Littls hekport curreat snd showed 1 deoreae o hascport
curreat ovee thwe 1o Jess than U110 mAmp. Sumples with néor beake fluld showsd -
i inerings in hixport current i over 20 mAmps towerd the-end of the $30Toury -
E . of testing. Analyiss of (1} sampls with pew brake flulé and (1) mraple with ald
i - o © - brakos Buid revesled slectrotytie corrasion:of the sotact arm of bith switches.
Tunu:mmusuﬂmhummmmw
mmmmmmm S

Cooclusion: nrduﬂuuin:hmnmummnunmmwm
‘contimouy power for over $00 ours, can cause slactrolytic cortosiaa of .
mﬁmmmuw:nhmnm - _

v Tost17

.. Thjactive: Q-ﬂl&ﬂ-hummmﬂm#mhthHmh
" -electriesl wnmdmuhu%ﬂ-mnmm

Mnﬂrdmmddwﬁmmm
Svdtuhlunmﬂumu\fdhpm

R . SMMMMMU)WRH&!

’ Suritchies subjected (0 100°C for (1) hour par day.

Results: Test mupended after (312) houra, (50) sumples tisted. The-sverage
hexpoet current drow afier (112) howrs is 1.9 mAmps with « standand devintlon of
1.8 mAmp. ﬂmmh:mmmmﬂlmhlpmmlr&mﬂmhn
152 st the 300 howr polnt. _

. TENHTSA 015888
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Cenclusion: New braks fluid in the contact u\;iw of wwitches, hay not causad an
incregse in hexpart cusent after (312) hours st continuous 14 Volts power,

Laval 3: ‘Objective: Undarstand tie taborstory ignition procets, detarmine the curvent
path and emablish & repeatahle ignition method,

-Tutﬂ:

Chjective: Understand the igoition process, detarming the cusrent path
nd etablish & repeatable iguition method

Rissults: Multiple atterngta st Iahoraiory igniton, vis injeetion oF » sohution of
smuuﬂmmmmmmﬂmm has vwtsfiad in 0
eepoatability rate ef approximately 5096, Plots of hexport cument vecses time
sheror an incrensa in current until the point of ignition.

Coaclusion: A repsatgbls laborstnry mathad ke switch ignition wa
spcablishind. Biased on hexpart comant meammrerus, the current peth ls bom
rwitch tamminaly 1o higort body.

Wham & sohation of § wt. % NeCl i B0 is repantadly infected into the coatact
cavity of powersd switches, slscirolytio corrosion of the switch bermined
riemalts iz wo Sncranye in terinal resistance. Wihen suificient povwer is dawn
ﬂmmmmmmmwummmm
hot. A hole buamys through the switeh bans ind ignitlon ooours. There in arcing
%mmthmmmwmmmhmﬂm

Level 4t Objeetiva: Compurw and contrast varisbles influencing igmition using the
‘establishad laboratory igoition methed.

« Tetlda
Objective: Compare various fluids iuﬁlm:hd'm"nmnlud.

Rambr mhuaﬂnaﬁummm
- (1) NaClin H0.
(1) tap weter
(1) ntin ey, -
{1) wsad brakee Auld
{1) usad brake Auid with 5 wt. % HyD
(1) vew braka Huid
{1) new brakn Auid with 5 wi % H0
The switch filled with 5 wt. % NaCl ln Hz0 resulted in xn ignition when average
_hexpoct current exceednd 2.5 Amps.  Switches that were Silled with tap water end
mummmmmmpm.mmuwnmm-smur

THNHTSA 048857
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comrosion. Switchas filled with ¥ mazrix of aew and uyed beaks fluids, with wator
and without water, 21l drew le3q then 3 mmummmmmwmmm
o slgna of coeroalon over the (24) hour tast. )

Conciunion: Bnhﬂmdllmmuzmqhmmﬂumﬁytm
cotrosion and necessary currwnt draw o cosate wo ignitlon within & 3 hout Tab e,
Becpuse of its” significamly blgher canductiviry, an bonic rich Auid such as NaCl
h!ﬁﬂmmumm&hnhﬂ bour lnb test exposwre..

. Tel$
Objective: wmmMmamgmumum

Results; wmsﬁmmuhmm'wmmmmm
base matorials, the rosults ware obtained: Cellanex 4304 ignited 3 guzt
of § stteonple. Hun'l 2 qut of J attempis. Zyw! fgnited | outof 5 atteonts.

. Conclusioos: mpmundmwuqmmmmu
ignition mathod. _

¢ Test 150

Clqm mwmmmmummﬂmmm¢
orlantation. Dwtermine if wwitch [gnition can ooour and st dilfirent rotational

anglen in the 45° crieatatlon.

Bawubty: Ewhnhilniﬁnmmmhbuhh?mﬂlﬂﬂ'm“u
mmmmnmwm :

Conclusion: smwhm appeer 1o be sanaltive ta viwtical orlentation
verses 45" orentatios oo to rotatiowal angle in the 45° ariantatios.

Level 5 Objaetiva:
Tetlé |
s Objecsive; Tost propoead reley clrcuit,

Regulis: (1) switch was injectad with s solation of ¥ wt, % Nicl in Hy0 and
pluced in the proposed cwrent lmlting cirouic Bor (49) houes. The current draw
reatained constant at 140 mAmps theoughout the test. There was no activity
vbsarvad and the contact anin femained mostly intect.

{1) vwich waa brought to an impending bumunhuununuﬂumﬁhlhndhum
methad. Anuwulhmnulwndhlmwhm:mmiuwhnhulr

] THNHTSA 016888
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L~ . up in the switch snd an ignition is imminent. The switch was tn placed in the
mmﬂmlwnnmuhhﬂll}hwuﬂuuh&mlﬂmﬁmnmdmm
netivity and did not result in an ignition.

Bucauss thy propased reley circuit acts as 3 resistor which fimnils curreat to the
gwitch, v maxionum power to the switch is mitad to 75 Watty. A resistive wire
* wept wrappad around the base of (1) switch and 0.75 Wanis of powsr uvas
diwsipatad in the wire. MWWMMMMMHMMM
thamwitch, - -

Cuﬁudnn. ﬂ?&'ﬁ"ml.ﬂumnmm powmﬂunnmddmltdﬂln.u
insufficiamt to gxizse subsantisl eloctrolytic sormogion or dgnificant pwitch

termical besting, which is neceasary to cryats ap ignition. T provious tests, using
& resistor a3 the heating |hm{mTu£Lw!WmuEpuwm
mmmmm

TI-NHTSA 015809
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TIPSL2-1: Impulse Dats Resuls 11791 - 1292

+ D0 3] .
-Apedl 1000 3 .
Thay91 1000 5 .
S.Map9z 2000 1 -
L] Lo .1 *
S92 1000 5 .
1S4 4,000 1a .
W-Sep92 4000 0 .
oot-32 4,000 W -
051 4,000 10 .
15-Let-02 4,000 0 .
260081 2,000 s -
Ot L0 10 -
19092 4,000 - 0 .
15-Oct=43 4,000 10 -
RO 4000 w .
4-Now32 4,800 0 -
L0-Nows2  £.000 0 -
0-Mow9? 4000 i -
1-Nov§2 4,000 T .
170w 1,000 5 -
000r92 4000 10 -
4-Deo-p2 1,000 ) -
SDecs2 2000 3 .
W-Dao-52 1,000 3 -
15-Dacd? 4,008 10 -
16Dl 4000 1] -
16Deod] 4008 0 .
I-Deadd 2,000 [ .
21-Dec92 4000 o .
© [Toaliesin 3569 463 -1
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Scenario

1. Conlamination enicrs switch cavity
lllnlghpuﬂntndhnmmlnr
conaecior scal.

2. Switch componenis and cop cormxde
with aid of efcetric field and

3. Cusrcnt path fonms between battery and
ground. -

4. Carmont incresses as maderial buibds

_ vl heat is genersted & melt plasiic.

ro A : 5. When plastic melts emiugh to open the

' switch cavity to extermal air, lhe plastic
wmumm

~ and coanector.
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