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1.8
1.1

1-5
1.8
1.7

1.8
1.9

Customey) Ford Mobor Company, Pasgenger Car Miaka Systems
Enginsaring

T Part Numbari TIESL2=-1
Cngtomar Part Numbar: P2VC-9T914-AR

Spacifications: Ford Enginesring sSpecificatien mmber
{dalta) ES~-FIVC-4F524-AR

bata of Complation: 910910

guantity of Tnita Teateds 104

Dispasition of Tasted Unite:;

1.7.1 Deavices 156-15-37 thru =i1 were destroyed in Burst
tasting {1.8)

La7.2 All othar davices are retalned updar querantine.

TI tast msxrlss nomber: 156~-15-104

TI Prassura Bwitch tost report numbaer: PE/9L/49

TI-NHTSA 003100
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This battary of tests vas performed to damonstrata tha sbility of
71PBL2~1 ta conform to customer spacifications given in [(delts) ES-
Fave-sr9a4=Ak, in fulfillwent of the reguirssants of tha Inirial
gample Repcrt. TUnita testad ware bullt using fully qualified
production componants and production assambly squipmant.,

F1=09-=30




All switchas wars tested to Ford Enginaering Specification (dalta)
EE-FIVC-9F924~Ak. A uthh‘:t this 3 is inoluded in Appendix &.1.
Procaduora] details are efore omitted from the presantation of
ragults in most cases. In thoas instances vhare tha ES procadura
uthndnlng'{ is modified, a complata wxplanation of tha actusl
procedurs is presented. Ffor all tests, raw data is included in
Appandix 4.2.1.

A& flow chart is included in the B (frame 4 of 13), as followsi
All test davices are to ba subject to an initial sharactarisation
consisting of Calibration, Veoltage Orop, Currant Lsakage, and
Prool. Davices are than divided intes qxoupe per the flow chart and

ot to the indioatsd teasts in the indicated order. Pinally,
davicus arws subject to a final charactsrization. Howsvar, 1t
bacama necassayy to devists from this sxact progedurs as dasoribed
balow. Wa balliesve that this altrmate procsdurs atill mests-the
intant of tha ER.

mring the first phasa of Impulss (3.10}) testing (12 v
deavicas) it vas Adlscoversd that tha pressure-sansing assashliss
vars loproperly built, rasulting in a rsduction in lLifs of tha
diaphrage. During investigution of the root osuse of dinph:m
problews, 1t was laarnmed that the final ariep station on
automatic assambly stfiipmsent axpurisnces this problem only en this
particular part] all othar devicaa built on this ssuipssnt sre not
subjuot to this, Witness the good results obtalned with the Light
Truck (PITA~9F924i-AA} vermlon of this tast [(ses data in

4.1.1], Buallt on the avtomatic asssmbly squippent, ss supporting
avidancs. ' .

Ti-NHTSA 003102
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2.0 TRST FROCNOURDS AMD NESULTN, CONTINUED

while analysis and permanpent corrsctiva actions are ongoing, it was
slso lsarped that the manual assaably aquipment which parforms the
finel crimp produoss prESSUCE~SAnS assenblies which hava
accaptable life. This equipsent was 4090 during validstion of
rave-or9a4~BE (YL B/N 97PEL5-1} whioch usas axactly tha aane
prassurs sensing assambly, as wall as to tha rapuilt
Inpulse davices (197-18-81 thru -104) and will continus to be used
until such time as the persansnt corrsctive actions ara in place om
tha auvtomatic squipsant and re-validation is completed.

To axpadite completion of the switch validation, 12 of the rebmilt
parts wars not subjected to the Fluid Rssistance test H-!{-
Howsvar, this will not affect the results of tha Impulse test in
any way, sinca the various fluide do not come into contact with tha

. Inveoking similaricy with the Light Truck (FITA=9P#24-
A} varsion of this test vhich vas run simultanecusly, all devices
undergoing Fluid Resistancs in this test essily pasesd thailr

mbsagquant Irpulma test.

TIHNHTSA 003103
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3.1 CALIBERATION

3.1.1

1.1.32

1.1.32

3-1-‘

Procadurs: Calibration is cheoksd at room tors

.I.n?-“q air am the preswurs mesdiuvs. Callbeation
settings, as specifisd on the part draving, ars sctuation
{alsgtrical contacts opsning) at 200 - 30 peig, and
ralsass (CONtACES racloaing) at 40 palg minimum. PFor tha
purposa aof stabllisation, actustion valuss ars recordsd
on the sixth ayals, aftar subjecting tha swicch to two
{2) prassurs cyclas to 00 paig minismtim and back toc Iaro,
followad thres {)) cyolss to 1.1 timas actustcion
Frassurs and back t& zaro. The changs in
oontinuity is nDsasured whils conducting 750 +/= S0
lillillpl ‘t 1:-“ '.‘f‘"' 1.0 volts DC.

Egquipmant: Cystom TT dasigned and Muiflt pressure
check statlon, using Haisa Hodal CHES34S DI.‘III!.III ql.ll
calibratad on a reqular quarterly schedulw.

changs measured

en custow TI designad and hu.i.:l.t qu.l.p-ut.
u-ti.nq tha above alsctirlcal pardamstars.

Initial Resultar All 71 origineal devices tasted warse
found to ba within speocification. -

Finel Resulta: 43 sueviving original devices wers foumk

to ba vithin spacification. & wers dastroysd in Burst
{1.5), 24 warws abortad Ircm Impulse (3.10). 24
additional davioss whioh undarwent Impulss but bhad no
initial charactarization were alss folmd ta ba within
specitication at the cowplation of tamting.

TI-NHTSA 003104
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3.2.1 Equipment: rluke HNodal 80208 Digitsl Hultivetar,
oalibrated quarterly, usad in oconjunction with the
eontinuity equipsant in 3.1.1.

3.3.2. Initial rwsults: Tha aversgs voltuge Arop vAs 4.9

, millivolts, and the standard deviation was 1.9. All
values are significantly balow tha apsnification of 200
willivolts vaximm,

1.2.1 Final results: Tha average valtaga dvop was 4.4
millivalts, and the standard deviation was 3.5.

TI-NHTSA 003103
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3.3.1

 3.3.2

Equipmant: Associatad Research RyPot tast unit used as

sdurom Ffor 500 VAC, &0 Mz Eemg oilrcuik. Fluks
Model 230208 Digital Multimeter, calibeatad guartarly,
used to Deasurs voltage orop across & sarias rasistanos
af afe magohm {+/= 5%). ;

Initial results: Measuring tsarminals to cass with switch
closad; seasuring tarminale to anms with svitch opan; and
meaddring batwesan tha tarmipals: tha maxisum ocurrant
laskaqe chearvad waa 2.3 ILGEHT- All valuss are
signifioantly below tha apasification of 100 microamps.

Final resulta: Sase thres seamiresents par davica as
1.32.2. M1 cuyrent lsakage velues wers consistant wvith
initial results. All valuas ars signifiocsntly below the
specification of 100 mioroamps.

TI-NHTEBA 0023108
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3!‘-1

J.4.1

1.4.2

1.4.3

Prooedura: ¢alibration readinge wars racorded only mftexr

proof tasting. Test prassurs was 1000 psi par the part
draving.

Equippant: Ensrpak model P~1%2 hydraulic hand pump using
Enarpak hydraulie fluld as tha preasmorse wadium.
Hydraulic fluid is removad from tha davices using a
cothinAtion of vacum and residus-fras solvent
Spraycni{TH) Bi-Tech 02002 TF Elactrical Contact Clsaner.
U Gaugs #33714 rasding to 5000 pslyg with 100 1
incresents, resolvable to 50 pal., callbrated cquarterly.
Custom TI dasigned and bonilt safety enclosura.

Initial Results: Ho svidepca of fluld leakage apd ng
drop in tast pressure vas chearved on any devices.

Final Results: Ho svidence of fluid leakage and no drop
in tast prassurs was obssrved om any dsvige,

TI-NHTSA 003107
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1.5%.1
3.5.2

1.5.4.

Devicam tested: 138=1%9-37 thru -41.

Procedura: A pramsura of 7000 paig wvas applisd and hald
for 10 ssconds minimum. Fressure was thah incresasad
alowly until fajilura. Falilurs is typically signalled by
a n drop in test preasure of ssvaral hundred pei,
which correasponds with tha filret point at vhich zoms
internnl component reaches irreversible plastia
deZormation and causes an inoreass in intarnal volumme.
The peak !l'.ll‘lﬂ'l attained am this ocours is dafined as
the bursting point. :

Byuipnant: same as 3.4.1., vith tha sddition of Enerpak
gauge resding to 10,000 peig with 106 pei inoramants,
rasclvable to 50 pail., calibrated gquartarly.

Rasultsr All six devices passed 10 sagonds at 7000 peig
without evidanca of flu lepkaga or drop in test
preasurs. Tha failurse point definad in 1.5.2 was .
rlmrdld,nudnlllihnllflnt = Saa data saction
4.3.3. TDeing thas statistical aoo critaria from
the E8 (frama 3 of 13), a pinimum Welbull slcps (keta} af
11.5% and a minigum charactaristic Lifa (theta) of 7680.7
pai was oszloulated at 50V confidence. The 0.72
reliability at 950% confidence iw 7414 pel. - Thum, the
parts axoessl the horst speoification of 7000 paig d14
pai akt tha PFord-specified oconfidence and reliability
lavals. . '

TI-NHTSA 003108




3.6.1
3.8.4

3.5.13

Davicas tastad: 155-15-41 thru -44.

Equipmant: Yibration table, Ling, madal A395 with
Hawlatt=Packard oodel 5427 controla. Alr tank with 350
peig minimm pressurized Witrogan used to sctunts devices
with at laawk 1.1 tinas maxionum actuation speaification
on part drawing; 300 psig » 1.1 = 330 pal minimum.

Results: All six switchas mat the saccaptarnce critaria ia
tha E5 (framm 9 of 28; ssotion III. I. 1.).

TI-NHTSA 003108

31-00=-10 13



3.7 VACUTM
3.7.1 Davicas teated: 156-15-49, =58, =52 thru =55,
3.7.3 Eruipmant 3 Einney wvacnm Fuﬂ'r Sansctac prassqre
transduoar rangas 0=-3% pais cal ted quartarly, with
Flukse modal 20208 Digital Multisster readout, calibrated
. guarterly.
1.7.3 Resultm1 All six devices mat tha acceptanca critsria in

TI-NHTSA 003110
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3.8.1
1.8.2

3.8.3

Davicas tested: 136-15-56 thruy -61.

Equipmant: Thermotron nodel S-4 Kinl-Mau snvironmental
chanher oapabla of -3% © to +200 2, bumidity
unoontrolled. Customn TI designed and boilt cycler,
utilizing Enarpak intsgrated hydravlic prassurs scures,
TIJ18 Programmdbla Logle Contrallar, Moog sarvovalvae and
controllar, Sizpson signal ganerator, and cpposing-pleton
£luid isolatora, to produce a hydrauvlic-fluld flow-typas
primary with & brake-fluid desd-snd-typs sscondayy
tarminated with a Ji-station manifold sgquipped with
interhal heatara. cafnhuity ta 5 Mz at 9~1430 ig
cyole. Custom TI designed and bullt 34 station Bwitoh
Monitor Cireuit witioch sutomatically stops the lexr in
tha avant of abnormal wswitch actlon, def aa
contimiity changs which doas not track ths signal from
the signal ganarator. Tharmocouple raadouts calibrated
guartarly.

Resultm: All six davices mat the acceptanos critaria in
ES (frama 11 of 18 saction III. L. 2.). Data shast in
ssotion 4.2.4 shows actual fluid and ambiesnt temparatures
attained at sach oycls.

TI-NHTSA 003111
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1.9 TLUID ARSIATANCY
3.9.1 Deavices tested: = 156=-15=01 thru =-385.

1.9.2 Bquipnent: Fluide as callsd out in EE tahle (frama 13 of
18); appropriats baakers and storags apparatus; ventad

1,9.1 Rewults: The 18 devices vare divided into groups as
follows for subssgquent testing. Heasults of thess tasts

arn caported balow.
3.9.2.1 Ispulss (31.10]), =91 thru -12
3.9.3.32 Tarainal strength {3.11}, =13 thru =24.
3.9.3.3 Humidity (3.13), -25 thru =30,
3.9.3.4 Salt Spray [3.13}, =31 thru -3},

TI-NHTSA 003112
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1.1 INFULER

3.10.1
3.10.2

1.10.3

1.10.4

Deviges tested: 156-15-81 thru =-10d.

Procedura: 24 virgin devices werw run as el to 12
virgina and 12 from Fluid Resiatance. Thim discussad
in detail in ssction 1.0. The paranatars given in tha E3
(frama 7 of 18, section III. E. 1.) aras followsd
axplicitly.

Equipnent: sems A4 31.8.2 with the addition of o 12-
atation inductive load bank, par the schepatic found in
thllﬂs (frama 18 of 18; figurm 4.) ussd in the last 25K
cyoles.

Rasults/Discussion: Pra-charactarizatiosn was not
parforsed. Aftar coapletion of the S00FK cycless, all 24
devices passsd the acceptance criteris found in the EB
(frame 7 of 18, sectlon III. E. 3).

This test may bs regardesd as the cha of tha mowt
rigorous. This tast is run at alavatsd tesperature {133
€ fluld), slsvatad pramsura {1450 paig, I Hx), and total
a{nln [lfplrinq krakes 5 tioas nila for 100,000
miles} which sxcesd conditions typioally found in actuml
noter vehicles.

TI-NHTSA 003113
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3.11 TRRMIFAL BTRENGTE

1.11.1
1.11.2

3.11.3

Davioes tested: 158-15~1) thru -24,

Equipmant; Custom TI daslgqnad and bullt fixtures for
gaging tarminel movament after foros applloation and forx
application of impact via a pandulus. This squipwant is
ragularly ussd on tha 37P3/77FS assanbly limes in testing
to TT Duality Assurance Spacifications,

Rasults: All twalve davices passed the acceptanca
critarin found in the ES (frame 19 of 127y seotion IIXI. J.
2.3.

TI-NHTSA 003114
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3.1 HUNIDITY

3.13.1
i.1ax.2

3.12.3

-+

Davices taamted: 156-1%=25 thruy =i0.
Equipssnt: HRumidity chasbsr RX modsl 5S.

Ramults/Discussicn: Plsass nocte that perforning a full
sharactarization par tha EB asonsista of actuatisn,
release, willivolt drop, currant leakags, and proof.
Thia battary of tasts vhan parformed on six (&) davicss
takeas approvimately 2 hours to completa. Tharefora
ryithin 15 ainutes.,,” called cut in tha BS (frame 8 of
18, eection III. &, 2. &.) is an accaptancs requiressnt
that is physically impossible to mest. Evary sffort is
madea to complate final charvacterisation within tha two
hoor paricd statsd above.

All aix devices passsd tha Accaptancs critaria found in
the E8 [frame 8 of 15; sectlon III. G. 2.).

THNHTSA 003115
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3.13 SALT EFPRAY
3.13.1 Davicas tested: 156-15-31 thra =-36. R
3.13.12 Equipnant: Harshaw salt 4pray ahambar,

3.13.3 Rasults: All six devicas passed the avceptance oritaria
found in the BE (frams & of 18, seetion IXTI. H. 2.).
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Appendix 4.2
Ford Enginesring Specification
{delta) BE-FIVC-3Fa24-AA
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DRAWINGS AVAILABLE UPON
REQUEST



=-NS3 Hfm 24493 FRwELAY

| DECEMBER 1¥, 1951
o JIN AT

CC: CHARLIE DOFSLAS
STEVE OFFILER

FR: DAVE CIARN

SJt 77PSL2=] ISR SUBNISSTON [OCPS PJ/C SWITCH)
|

Jim,

imow from the giart-up mestl

POQA

cPPC
B0l

TO=mPOOA  SENT=12/16/91 123130 PN
Rif=149 STwC DIV=3050 COmQ010]1 BYwELD3 AT=12/16/91 12:39 PM

t.hl?:"i:lr 1's the information

Hfﬂﬂf!.‘l.

.rgﬁ:; WNa've agresd that !

to
Informsation

to send to Ford and gﬁfﬁw‘L

bs rent out on ¢

Stavae Offiler wiil give a cospletad tast report to you on Friday.

.P.l.u- detarpine what l.ll- et &

al, and have 1t pra
lt lnﬂm 'tﬂ inaluda a mr .I-tt-r that

subniit, '
qnl.liﬂ&'hdth

autonatad

% .in ordsr to
t. Thiwx will

bas what wa'ra
report

Tha cover lattesr should stata that the test
tha partislly and full

sses. I'd llxa jyou t:n gat Charlle and ME: inputsa with

regard to tha leitar.

Thanks, -
Dava CEarn
jat

a1 O

Y

TI-NHTSA 003130




-NSG Niw 123733 FR=SARN TORPOQA SEWT=12717/91 08:26 AN
Rfwl9) ET=C DIV=ODS0 COm00I01 BY<NARW ATWIZ/17/91 08126 AM

DECENBER 17, 15981

IOt RUSTY STRUBLE RS2 CC: TOM CERARBONEAD o)
MIKE DeMATTIA PCOA JOAN KOURTISIS MDES
CUARLIX DODGLAS CPRC STEVE HAJOR NiLs
DICK GARIEPY NFPC ANDY McOGUIRK PCOA
PAUL XOTCH PRK1 ED OTNEILL EJGR
JCE LAJARE TMES
STBVE OFFILER 5B CARY SWYDER CPPC
MATY SELLERS FONE MARTHA SULLIVAN  CPPC
BILL SNEET PCNE RAY TOURANGEAL Pouz
JIN WATT FCQA BILL CORGDON NPPC
CLAIRE BALTHAIAR  PSNT STEVE MCCOOEY XDEE
TERRY RODRIGUEX NFPC ELAINE ROSE FOGA

FR: DAVE CIARN Tapn

&Fi FORD CRUISE CONTROL FRESSURE SNITCH START-UF NEETING!
13/12/91 MEAETING NINUTES

NEXITING

gy
THE REXT MEETING IS8 SCEEDUOLED FOR:

DATE: 12/1% [THURSDAY)
TYME: 10:00 = 11:30 AN o R O o il e
PLACE: CAFETERTA CUBE  wekkdPLEASE NOTE CHANGE®WwRAW
WA
77ES
Haxports
Eleco indicated a nuabar of wesks ago that their rFsi2 had
enaccaptabhla RER. Nati will follew up to datarminse whars the
problan lles and what can be dope to improve (E.

- REFORT ON ELCO ISSURS FROMN 7/11@ VISIT KorcH ONGOTNRG
=~ 10821 STEEL/.G0013" NIN. PLATE/T312 %
+ CORRECT EICG'S J312 GAGE RerR I35U% SBLLERE 1I/%)

Environnental Sealt
dlus seal saterial has bean appioved by Ford; ssals ars includad

in P/C validation testing. &tri senlsy will be purged from the
Iin-fsnm the bhiuas m.{:g -~ af t:hrd zsawd thickness - are recwived,

GASKFETS IN D/C RE-VALIDAYION OFFILER ONGOING ?
: SUBNIT CHANGE NOTICES TO TIER 1'% DOUGLAS 12712 —/—
* ENSURE THAT P/N 74247=d IS ORDERED FOR  LASARX CONP.

77P6L2~-1 NNEN NEXT ORDER I8 FLXCED
* RENOVE -3 AS ALTERNATE FRG @ OFFILER  1/30 TAHTSA 003151
Frodugtion Ismues: \

+ MAINTAIN RUMNING YOTAL OF LT (13-3)  SYRUDLE ORGOING . .. 5. W
SNITCHES LEADING TO 100K FOR ANORTISATTON S 0% s 2




Status Dats .°  Total Shipped

Dacz. 12 2089

. UPDATE PRODUCTION PLARS FOR ALL SNITCHES DOUGLAS  OFGOING

* DPDATE PRODUCTION COMPONINT ARD ASN. OFFILER 2/1% :.'JE v
DRANINGS TO CURRENT DRSIGH LEVEL

* CHANGE FREQUENCY OF RING GAGE CALID. CARTEPY 1/09

FROM ONCE/6 NERKE TO ORCE/OTRr KEEP LDGQ
_mnmm::rammmﬂarcu.

Ssnsor Assanbly Machine:

Automated vu}urﬂ'mnmtl.r asgapkhly tooling effectivity runs are /@j \k’

underway. Att to AMI has bean delaysd to sarly next ysar.

* INSTALL WASHER/CORNV. STATION ON AMI SELLERE (DATE ?)

« CALL MG, TO REVIEN ANI#2 UPCRADE PLANS SELLERS 12/19 E

Base Asmambly Machine: - J‘

Final Azsembly Maclhiinae: MM&&M

diga. Nanulfacturing/0C Equipxent: /mu..d: "g'_"' J‘ j
R
¢ NAXR OC P-TESTER CONPAT, N/77'S HATT/ -‘?ﬁ -
ROCHA
¢ MARKE U CURR. LXG. TESTER COMPAT. W/77'8 WATT/ CONF .. )‘9&' ;
ROCHA
_,ti.w_
¥ Teating/15R: ) ..L
Test report will be completed on Friday. Jim will prepare "f” Ll
additional iaformation that is reguired and will lhf;. cut .ﬂ-" fg
Ipformation on Friday, 12/20.
# SUBNIT ADDENDUN T0 PO ISR W/OORRECTED  NATT 10/18  ORIG.
BAEN DINEWNSION & PINT/PIFC DAYTA 220 REV,
+ STAMUS OF L/T APPROVAL DODGLAS 11728 ORTG.
i12/19 2RV,
« CONPLETE PV TESTING & REFORY OFFILER 13/20 ,
¢ SEED m. ISR NIANTSAION TO FORD NATT A -LH At
AND TIRR 3IE .8 - £ . e 7
Diaphragm Life: s T -a“l"L A Lo
« JUHPLEHERT BOQOLUTION YO DIAPHRAGH IIFE mﬂw ONGOING
* SFr OF NG TO RBVIBN RESULTS GF CRINP/ OFFILERE 1/09
LDIAFPHRAGN LITE STUDIEE
Niscellaneous: &‘l-t-
» 37 TO 77 CORVERBTON: PHASE 1 TESTING OFYILER/ 13/13 i
SELLERS
«» COMPLETE DESTGN FHEA OFFILER 04/10 nm }fi
02/14 y"
+ DETERNINE APPROACH FOR 2A/3A THREAD CIARN/ 10/0% GIIIE
GALING TERUE NOGUIRE 11721 REYV,
The team rasolved this issue; .J'ilfnnv- will draft a letter which
vill ba sent to tha appropriate Ford (and GN) personnsl, along with

TI-NHTSA 003132
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31.9.1
3-5-2
31. 513

3.9.4

1.9 INPULSE

Davices tasted: 207-13%=1 thru -24.

pracadurs: Paerformad par tha ES,

Equipment: asame as 3.5.3.

Rasults/Discussion: Four devices {(#207-15-1,~-5,~2,-11)
wera found to have a 38lightly slavated ralsase tranafar
tims (Crasp Check, ES frama 5 of 13, asction ITI. M.).
dota that other Ford Engineering Specificationa which

cover hydraulic pressure switches produced by Texas .

Instruments, apecifically ES-ES3C-INB24-AA, allow up Lo
10 miiliseconds for cranafer time aftar chs Impulsae test.
The four devices poted fall well withia 38 nasc, This
iasue will ba addressed by communicatlon with che
responsible enginesring office at Ford, tao datarmina if
a slight incremss in trapsfer time ac the end of life
should bte Included in the ES.

:: LOT HO. ‘TE_ DEVIEE

K0 Y

ARFAIVED BY TEXAS MATERLALE & CONTROUE | pe,
u%fﬂL___.h‘.“, th§T1WLﬂHIﬂﬂ115"HF ATTLRAGAO A azvod [PRON
oL LT YTTY T

"I e T TLNHTSA 003134



" PROCEDURES:
Per tha engineering specificmion,

] EQUIPMENT:
. « Thermotron environmental chamber, model § - 4.
. = Tweary-four staon manifold. :
- Mating electrical connectors.
- Trygon Electronics Dual Power Supply, DLAQ-1A for the kedt
- Acoplan power supply, SE25D-D15E0S for Sensotec transducer.
= Customized deddgned and built pressure cyeler.
- Enerpae hydravlie pump.
- TI 315 Programmable Logic Controller.
- Moog servo valve, 760-352-A,
« Moog controller, MA-X-30.

- Simpson signal generstor.
= Sensotec transducer, TYE-744-02, 0-2,500 psig, calibrared semi-
annuslly.

= Nicolet osciliescope, 310, calibrated senil-annually,

453  REQUIREMENTS:
At the completion of this 1ast all switches shall meer \he Voliage
Drop, Current Leakago, and Creap Time requirements cutline in 1he
englneering specificalion (See Appendix 5.1 Additonally, the post-
impulse calibratdon requirements are viot deflna; results of 1his rest
will be vsed to sat thiy requirement,

454  RESULTS:
All swiiches met the requirements oudined In Lhs engineering
specification. Data [s presented in Appendix 3.4.2,

T1.NHTSA 003136
TEAT LOT KO, TEST Bavich
TEATZD AY
APPFACYED 1Y Tm MATAREALE & =OnTHOLS [ooq,
DAYE 771898 INSTRUMENTS @ ATTLENORG, 1aé 01188 {FAGE T




3.6.1

3.6.3

3.6.3

3.6.4

‘Davicas tastad: 172=13-01 thzru =24

173=-1%=01 thru =-24.

Pracedura: 172=15=13 thra =24 and 173-15-13 thru -id
wers run together on the Ixpulse test pear the- EN,
Davicea 172=18=01 thru =12 and 173=13=01 thru =12 were
subject to the Fluid resistance teat firak, then run
tagether cn the Impulas tast.

Ecuipment: Thermotron modal S-4 Minl-Max snvironmental
chambar capabls of =55 C to +200 C, humidity
uncontrolled. Custom TI dasigned and bullt cyclesrx,
utilizing Enerpak integrated hydraulic prasaure sourcs,
TIIl5 Programmable Loglc Cantrallar, Macg servovalva aod
controllaf, Simpson signal ganerator, and opposing-
platen fluid isclators, to producs a hydravlic-flunid
flow-typa primary with a brake-fluld dead-snd-type
secondary terminated with a 24-atation mandfold equippsd
with intarnal heatars. Capability to 5 Hz at 9-14%0 palg
ayela. Custom TI desligned and built 24 stacion Switeh
Monitor Circuit which auvtomatically stops the cyclar in
tha avent of abnormal awitch action, definad as
continuity changa which Jdoes not track the aigqual from
the 3ignal genarator. Thermocoupls rsadours calibrated
quarterly. 12=station inductive load bank, per the .

. schenpatic found in tha BS (frame 18 cf 19; figure {.)

used la the Last Z5KE cyclaa.

Results: All devices pasaed.

TI-NHTSA 003138
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L

®

3.10 NpULAxE

3.10.1 Davicea teatad: 157-15=01 thru =12 from Fluid Resistance
teat 3,9 ard 157=-15=§7, «69 thru -74, —-76 thru =80 virgin
davicas.

3.10.12 Procedurs: Virgin devicas wers run separately, bafors
the Fluid Resiztance devices. In wsach case, the
procadurs given in tha ES (frama 7 of 18, asction IXIZ.
E. 1.} waz followad axplicitly.

3.10.3 Equipaent: saxa as 1.8.2 with the addition of a 12-
station inductiva load bank, par tha schematic found in
the B3 {frame 18 of 18; figora 4.) usad in the lagt 25K
ayclas.

3.10.4 Rasulta/Dizcuasion: All twenty=four dawices passad the
acoeptance critgria foupd in the EE {frame 7 of 10:
saction III. E. 2.}).

Thin " teat may be ragarded a3 the ona of the nmost
rigorous., Thid test is run at mlaevated tesperature {135
C fluid), alevatsd prassure (1430 psig, 2 Hz), and total
cyclas {applying brakes 3 times par mile for 100,000
milaa) which excasd conditions typically found in actual
motar webklclad.

TEST LOT N, BEvicE

TEATED BY

ARBRCVED BY m HATERIALE & BONMTACOLE [~ N

Cave INSTRUMENTS W arrivesnocus amos [Pans ™

PN TR

TI-NHTSA 003137
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3.1¢0 DoULSE
3,10.1 Davicea testad: 156-15-31 thru =-104.

3.10.2 Procadure: 14 wirgin devices were run as oppossd to 12
virgina and 12 from Fluid Resistance. This is discussed
in detail irn section 3.0. The parameteza given in the
ES (frame 7 of 18, saction III. E. 1.) ars followsed
explicitly. '

3.10.3 Equipment: gsame as 3.8.2 with the additlon of a 12-
station lnductive load bank, par the schamatic found in
the E3 {(framm 13 of 15; figurm 4.) uasd in the last 23K

cyclas.

3.10.4 RAagults/Discussion; Pra-charactearization was nog
performad. After gompletion of the 500K cycles, all 24
davicas ‘paszed tha acceptance criteria found in the EB
{frama 7 of 14, seaction III. E. 2}.

Thiaz test may be regarded 23 the cos of tha most

rigorcus. This test i3 run at elavated temperatura (135

C fluid), slavated prassure {1450 paig, I Hxz), and total

cyclezs [applying brakes 5 times per mile for 100,000 -
‘miles) which excewd cundit!.nn: twically found in actual

notoar vahiclas.

TEF LOT H. TEET L)
TELTED N

ARESYED UY IIA'I'I.lIAI.l hEONTHILE ey

GATE p— INSTRU %NTS ¢ RS o P o
FOAN FNER .

TI-NHTSA 003138




Brake Pressure Switch

Thermal Event Theory Profile 5/20/99

SE/E00 YBLHN-LL




,@ Brake Pressure Switch

INSTRUMENTS Potential Thermal Event Theory Profile 5/20/99

o] REFIRE KANITION
SIMULATION PROCRDLURE

OFLEDD YSLHNLL



AAY-Z1-4Y bl O8inl B JEARD 1P IKUMENIS FHX MU 2UeZ 302830 AT

Mr. Tt Donoven
May 24, 1880
Paga 2

'3, '54 Town Car bralkee swiiches 10 conslxisntly axcesd “cycle e apecification”
of 600,000 pressurs cyolas. 7T Wablll repcris of pressurs swiiches testad in
1999 conservalively demonsimte S5% melleblily to 1 millon cyces (with
corfidancs inisrvals graster than 50%) whils ;uocess tasting records of soms
865 E9 units shows zero eakage at 500,000 cycles during the 1581 - 19g2
period {11541 - 1282),

Conckmion o date: 1982 period swiichas met spacifioation. 1999 swilich mests
or xxcasds wpecification

We have developed and defivered & mode] of scceleralad plastio based ignition
resuling from fid in the swiich cavily coupisd with the coneiant power
appicetion of the apeed conirol cincuit  This model was Lsad ta help define the
corfairment and courtwmaasas programs in the Ford owerall propram
Theoriss from the modal suggast that fluida in the swilch cuvity could comode

and might craste u plestic bess ignitian peth,

1n this regard, wa think It is sppropriate at this point thet our ective: partiipation n
ihe diagnostic jounay of the viniage 1082 product Move towards a timoly
The 1892 tast records we recantly forwarded clearly demonsirste
the pmduct mat specification. We are commitied to fultiing your request for a
sis vialt and long term fiuld sxposune tests but would Hica o coma to 2 mutusl

;

agreement. on 4 near tamm milestone or ime rams for concluding our effort.

Our prime foous at this tme Is in epklly supplying Ford with 225,000 unite in

support of the fleld actions. )

_ Ceroren Ey’ﬁm«,m
| — 0Py Praces vxas

Ao S Mo — Mo PARE 1) -

Taoma inatrorments j 7 %m—r}‘i—zﬂﬁ%
TI-=NHTSA 003141
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cwe LG R IRRAS LMGIRUTENLS FIER A SUHAIDEHIY _ r.ue J

T T T—
Wemsinds ol Comipra oy
Q 3 Furwnt Sat
INSTROREENTS M
(04 200
May 21, 1998
Mr. Fradrick J. Porter, Supereor
E/E Syslems Engineering
Building &, Mail Drop S011
20000 Ratunde Drive, Rm 3E004
Dearbom M 45121-2083
Deur Fred:

1 want to review our recent support of the Ford core team 1o sesure wa do not

haya any misunderstendings regarding our praasure swiltch performsnce and our
contribution Vo he ke,

For atx monihs the Texas instuments Automotive Ssnsors & Controls Team haa
been supporting tha Ford Core Diegnostic Team with {echrical facts, date, and
snwiysis regerding owr brake pressune awitch product sppiied in the Ford crulse
confrol desctivation clroult. ‘

A sanior T! preasure swilch snginesr was in realdencs et Ford far three wetks o
anslat Wit wwitch related Issus h e systom dagnostic process,  Banier T1
lnadership b aleo bean rvolved in virlislly svery Ford Cors Team
meeting defviring facts, dgia, and technical support yeor-to-date '99.

Wa usizo vestigated switch capabiily, and uwing sgreed upon socolarsted
simulation Ifs teeting tecdwigues, demensirated tha sbiiity of tha model yeer '52,
53, 'S4 Town Car brakd swilthen 10 conalstently excead “cyale e specfioxion”
of 500,000 pressune cycled. T1 Weibull reports Of presaure swiches thstad In
'1MMWMMMM1MHMWM
confideancs intervals groader than 509%).

Additionafly "succass festing records” of some 683 EE units that were tested
durng the 1991 - 1982 {1141 - 1282) showad 0 leakege st 500,000 cycles.

Conclusion 1o dete: 1092 period swilches met specifiicalion. 1558 mwich moots
or sxceeds spacificalion

mmmmmnumummmmwm
resuiting from fild in the switch cavity couplad with
gﬂuiﬂm /hn*—
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Teon Inatruments

Automotive Bermors & Canirols
D Report
Coscars Titha: 7T P& Tharmal Evanta ) Opca Duiny 398
T.L CAR Repart Numsbers CAR99-28 4%%;
Statos Dade Voiklei  Linooln Part Name: Flactric Spwad Costeol Dasctivation Pregram 5
Moduk: Towa Cor PFoari Nz i a-i
Plami= Yaima

1. Team: X Baringlumse 7. Froblem Dosiptian:
I %.mni Uscdar hood our firee
G, Brleer T. Rorwriand
A Contalnasant Actiom(llt ComSidenits iS4t/ SHEES LOTDry| o puctivesams | Implamentetion Dast.
Usher rerlon, - Sl SRt L2 pemgle- . Fof fne '
4 Eoot Couast Sen artachament 1, I5 - IS NOT Takle, P ' % Comtritnstian:
(Thacries of /1599) g—‘ Unkaows
= Wy enters prossurs pwich Siru coRIOCr _ A
= Contlomoos powar drived commebon SR oramdones
- Comrosion croatse hlgh rosistasce ~Orinvve it
- Rasictames crwsies Jooal hendiny . ) .
- Sevirsl ixpodires over tima (T) :
= Lol amcing Ipaits pross pwitch wl copmectnr plagtic
5. Chossn Fevwstwwnt Correctiva Actien: See sitachoumit 35,4 Verilcation: ¥ ENecireme:
Under Review: , - TBI by b experimants Uninows
= Contaix fire — M B B PO L 7
:mn] "'""'“m”mr:dw — MOWF B b Esvard Sl
- Elminste comptant powse
- Charge P/3 oricatation
- Provide power fuse /P eien. Aovewrat 00
= Modify pleatio pargselecy & "
& Implomented Pormesant Corvetive Acihaan . Impisspeteiion:
7. Action(s) ts Prevent Recerrancs ' Deplianarintio:

o

ELim et T, W‘W MFW. f e ﬁfmwﬂ?gl

0 Coupritui Tiam | CleseDuiz ' - Rupartsd By: A MicGairk

Dept. Nome; URA Msnager

Telephoas No.: () 354-2080
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Ri=0d) STeC DIV=0030 COw(0101 BY=SB01 ATw08/28,91 07:15 AN ﬁf L
Nr Jow Schuck NELE
oC: Tom Charbonsany 14 Charlis Douglas CPRC
Dave CEarn SARN ar NELY
Mike DeNattia POOA L] CPPC
Jaff bibomenioco ZLA Natt FOQA
rer Stave OFfilaxr g301

8r: Additional Inforsation onn 77PSL2-1 Pass Car ISR rallures

Joss FPer our phone convarsation, the following massags sttampts
to answar the Juesticos posed Dy Aruoe Masroff (Supy. Fass Car
Brake «] with factual detail. I cauticn you to use this wisely,
ar this ix decidedly senaitive Inrformation. .

1) Describe the probiem in more detall, including a desoription
of the actusl fallure mode. ’ d pet

Answer: This is Jimited to Fass Car product which is criaped on

the automstic assembly egquipment. Light Truck product does not

bave this probles regardiess of agsambly technigue, nor doas Pass

car product which ls orisped on the manual squipment. Tha probles

is ruptured Kapton diaphvagus dur.i‘.ng so testing at rord s tf"

pl.rn-tm {tenperature, pressure, and time) rh.iﬂl signitican

sxcesd actual conditions: five brake sppiicaticns par mils for

100,000 miias to a pressurs of 1450 pai at a fiuid tamp. of 135 c.
ptuﬂd result 1n brlko-ﬂ.uid laakpge, aw the

is the fundamental das slanent with the geaskat) whioch

contains and separates brake I u.ul ol the pressure-

alements. The rupturs ocours in the area vhich experienzes maxious

straln. The type and locatiaon of the rapture we ars seeing ls very

normal for dia cyolasd to tha end of thair life. 7he problam

b viewad ag daphragas wvhich have a charscteristic lifa wvhich

fallix short of Ford'a conservative spacification.
2) Speciriceaily bhow many cyalas to fallure ?

Ansver: ZXi of 12 virgin devices nriz.inn.l.l y undargoing BB
testing falled dus Lo Jeakagw AL the following polnts: onsa at
470K, at 290K, =t 323K, at 350X, four at J88X, and four surviving
removed from test at J88K. Tha other 12 davices, which
subsequantly returned from the Fluid Resistance test, ware placed
under quarantins, whare thay remain.

(Trying to Xeap Things in Parsepctive: Walbull railtura analysis
ﬂﬂﬂl data shows that Ford's spescified reliabllity and
prablbilig {P90=.50, save ES, page 3} gives a minimum value of 214X
ch seems loglosl I1n llght of tha first failure oocuring
nt 270K. 214K im only 43% of the spac, and iz maaningless to Ford
regardiess bacause it is based on failurs testing, wiareas the spec
adSumes success teating throughout: *For PV... all samplas tested
sust paag® (K5, page 13, ssctlon IV. A.) It ls, nonethelsss, tWo
artresaly hard hraka applications par mils for 100,000=plus mlies.}

1 Khy ix thix happening P
TI-NHTSA 003144




Answar: We ara still]l investigating a bosber of hypotheses, and at
this point nons has cisarly saerged asf ost 8. Thess
incinde:r crimp i-r-.atm f 74188 relationship in air
oylinders), possibla geomatrical differences in ar diss, slight
elastic deformation of internal compormsnts due to or. which i=x
undetactable on disassanbled devices, bad lot of Xapton, damage o
or its Teflon layer on the autssatic equipsent, atec, WNe
hava built many test lots, and cyoclad scoras of deavicas to failnre
for obaracteristic life analysis; thase aflforis are continoing at

presaat with high priority.
4) Nhat are ocur inotarim corrective sctions?

Answer: Build pressurs=sensing scbhassemblies with saoual cn.'.l.lg.
rhisx ia the m.figur-tinn e lss twsted successfully falbeit
without Fluid Resiztapca) for this ISA.

5) Nhat are our long-tara corrsctive aations and plans?

Angwel: Ne mist Lirst complete the analyaiz of the cagse of the

problan, and oconvincs oursslves that we a
demonatrating that ve can turn the probies an and

undnratanding by
off. At this point, vhataver process controls, SN chacks, ato.
that are nesded to ansyre parsanency will be deterzined and
sabnted. Then wa will be to rebuild parts on the
automatic equipment which will the rluid Resistance test
and tha Inpulse tast per the spacification, and submit these
rasults as an addandum to the ES test report. The timstahls for
thesse actions is unfortunately open-ended, because of the amount
of time required toc "complate” (oycle to death) any 9iven Lest-
lot, and wa've stlll got a fexr to go.

&) Nisosllansous additional thoughta:

* Mark Scholler haw told us that Aruoe Pease must write an "alertr
vhich will be good for a 90-day sxtansion: we must re-IZk the
autosated orimp within so s. (Joa, this info comes from your
NGOG 1053402.) Ford cannot dictate our production process. It is
our prerogative to chooss our process and ISR it as such. At this
point wa have dons axactly that = wa've chosan the mamial seansor
Asm. and suhmittsd the ISR for it (with the slight deviation
regqarding Fluld Reslstance). Of coursa, from & profit standpoint
it is in our cwn best interssts to get the automatic sensor ass.
asquip. on-lina and IGR'sd ASAP, but as far as I omn tell thay have
Do grounds ta hald us o tha statad 50 days.

& plaphragm 1ife will improve significantiy with reduction in
aithar pressure or tsaparaturs. Ke have cycled 34 Pasy Car dsvices

built on the automatic egquipment to 300X with no rfailurves caing 800
pal at 121 C; and wa've cycled another 10 devices Co 200K with no
fallures using the full 1450 psi but at roughly 35-40 C.

* oc les & sampling of davioces Ifrom every lot, to the full
500K, :ﬁah ensures that once wa get our corrsctive actionx in

place that wa'll be able to hold tha gains.

Regards,
Stave O.
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~N#G Ni= 285231 ra=gB30l1 TO=PoQa SENT=08 24731 04138 PN
Ri=gpg FT=C DIV=0050 OCw010] BY=SECL M08 /28/31 04136 PH

": Claire Balthasar PoT Dick Garias MFPC
Tox Burks NrFpPe Dava 1 PONE
Dave Cxarn ZARN POOA
Nike Desattia PCRA ok WELE
Jeff Dibomenico ELD Natt Sallerw PONE
Charlie Douglas CPPC Ed fmith PCQA
Narga to oree Jim watt PO

FR: Stave GIffilar SBO1

BT Ford CCPE Fart Numbar Codes

nhlnnmtlrmmwbymmtthm namber

£ APPMALE oR OUr of. z NMUST incilude an invertad dalts
Mpﬂmingmm of Ford part nambar, This should be
something ax c¢lose &4 possible to an equilateral triangla with the
point downwards, similar in helght to tha rest of the chatacters.

This applisa to:
STFELY=2 [(FaTA=3CA#0~Ad)
S7PEL3~3 (F2VC~SF934-BB}
77F8La=1 (FIVC=8F924-AB)
77P3L3~3 (FITA=PF924=AA)

Nould tha l]l]ll‘ﬂr‘ilﬁl individuai pleass ..lmlh an order for this

charactsr ataly? cContact me if you &y gquestions.
Regards,
Stave 0. Xi3iaa N812=-29
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<D INITIAL SAMPLE WARRANT %o 112384

FANT INFORMATION

Part Name HERIE GENERATION SPERD CONTROL DEACTIVATAOMwmiar . F2VC-OF924-4B
Controfttem  [] Ya [ Ne Engintsring Change Lavel [

Enginsaring Change Authorleation Bruce Poase Oste

Shown o Drawing No. FZVC-SF924-AB Part Weight . 62 e
Raason for initlal Bampl: T -

X Inttisl Submission [ change in Optionas Construction or Meleris! [0 Process Change

] Engineering Changattd  [] Aceitional, Replacemant, or Mefurblthed Tacling [0 Change in Bubdoniraster or Source
] Taokng Tranafes ] Careovon of Discraparcy (Résubmirsion Ho..—. ) ] Parts Prodused et Addiionsl Locatior

[ Othar = Plansw Specily
SUPPLIEN INFORMATION (Muhufacturing LOCEIOR)

smﬁﬁ-m TEXAS INSTRUMENTS Strast Addrasa 4 FOTOZL St,

AttlabBore siyte B35, Porl Code 02703 Cownry _USA
Scopiier MFg. Lotation Cota — DS TG97K Cusiomer Aseignad Ford Motor Co. EED
CUSTOMEN NFORMATION
Customer Nams PORD MOTOR CO. EED m?red Hendershot Suyer Code 155
Purchase Order Number Sample Acceptance Lavel
Apolicetion __ NEXT GENERATION SPEPD CONTROL :
ARSULTE

The rasuils for dimensionsl messuremants (2. meterial taeta [, snd functional {E5] tasln [J] maut sl drewing snd specifiouitor
caquiremenis  [] Yae [ Ne

Submisnian Checkiet

(R Chached Frint 0 ulsteciel Tost Resulls I Canrel Man

[} Auxiiary Drawinga'Shotches B Carucavons [X] Arocess Capabiity Reswts
Correst Number of Sampies R Aumctiona (23] Tast Aueale X Procasa Piw Diagraie
Eumensionsl Regults [ Product Engineering Agprovl @ Qsge (bwnsurament; Fiwdles

Supporting data fer o NQuirsiEnis &r8 Sl vool requasl. .

CONMENTR:

s O S i T e S s e e e

\ 050/
Authodzad Bignatus Duld '
priot Harwe S TH WATT e QRA Engy Phane oo SU3=620-1710
APPROVAL (when required by qustamer pridicuss} L Appeoved 3 Rajecied TI-NHTSA 003147
Hgnanre Date
fna 292¢




PRESSURKE SWITCH DATA
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.m LIM CIPERINDET  )SO-B-4& JAD W21

| BTOPFEE | STEPPED
j YWICE 4| fur | cxlwr ) ME-OINR BRIEIR | AT | Fox
|
| 15=03-01 | 21710 | BaRd-L19 | mw HENE YHILTY I 1 ¢ L3
| 159=03-01 | 21711 | MalB=L1NE | n | FAk TRIS TEST | MR | LEAE
( LS6=03-01 | 21719 | Wudld-LLEE | n o | SIE 1 LE
| 19004 | 1I71] | Lem-LIME | n | | 10M6E | LEE
j 159=03-08 | 27711 | RAN-LINE | n | | 14 | LEAL
| 15%=83-8& | 21713 | RANO-LINE ¢ H | | 14355 | LEAL
i I I i I I I
[ 15%03-07 | 45 1 MU | TR ¢ TRODNCYIOA MOILT | TIAE | LEAR
| 155-03-08 1 M5 | MI I m | ML 113 TET | MK | LEAL
[ 199010 | IS | 2 | T | "™ | I
[ 199=03-10 | 06 | M | T8 - | HIE | LEME
| 199=03=111 08 | 1| | TIS I Nk | arne
pi-03-121 IS 1 MI ] ™| | M1k § LB
I I I I I I I
| V9-03-13 | 3N} | M1 i 411 | 1M VALIMTIN | SOAE | LIaL
| 1590314 | 3111 | M1 i m | TAITS: ONUEED | S04 | QO FLEX
PI-03-I5 [ MY ] MI | TR | | ¥ | L
| 159-00-16 | 2TTEY | M7 | i | | MK | WL
| 1594317 § 2TT11 | af] | -1I4 | | 4ME ¢ Q@EF FLI
*!Hl—ll | 2T} I (1)1 : m : | WX | LESE
I | i
S-0%1% ) 19 ) db-LInt | | ITEWLILITIM | MK | ar
| 198-03-20 | | AERM-LINE | M| PLETS; BSTE PR | & | LAk
| 149=03=11 | | EMID-LINE | [ 1] | Th(UN TIST | 1051 | LEak
| 159=03=27 | | BAEB=LIRE | H | | 165% | LRk
i 1350331 | | RARG-LINE | L[] | | 1B | LEAE
| 149-03-1 | | RLED-LINE | [ I | 19715C | $OSPENEER |
1 } i | | f { |
| 138=03=35 1 27713 | 1] I b1+ | HMMAL 11 | 159K | SOSPENMER |
(10338 | 21114 iN] | 1] | I T | 5K | SUSPENMD |
| 1590311 ) 3T [1.] | TES | ISCREATE FATLERE | JO0Q5K | LKt |
| i59-03-20 ) 2034 Mg 1 TES ¢ | WK | LR |
[ 1698308 | N1y a2 ) TS | | 1l06R | LLE |
| 150-02-3 | 71703 | Ml ¥ 14 { T { l1WL | LEAL |
| | | I i I | |
(LR VIS 5 F IR 1 | S | " Nl Al | WMR | Lhk
| 159-43-12 1 27713 | 1)1 | . OMLTION; SToP | 130K | LEsk |
i 159-03-13 | 21713 | il | H | IEFORE MRE-CRINF 1 1SR | SOSPEUBIE |
| 1580334 | IM3 | AT | . | i 13§08 | LEE 1
{ 1990%15 | 113 il | N | { 119K | LHE |
PIS9-03-06 1 37012 ) WD | [ [ I { ML | LEK ¢
I | I | | | I i
| L5-03-37 | 17013 | EaED-LINE | m 1 NEMMAL inY | A | LEE
| 15%-03-38 | 37711 | BiNB=-LINE | T65 | OPELATION: BEEO¥ED 1| 11MK ¢ LIk |
L89=03-39 | 27712 | LAND-LIDY | YE§ 1 DEMORE FUMML CATHP | 9LEK | LIk |
*:::.Hﬂ (M RMNLINE | TES sl ftneepn on | AL | LERR
411 1713 | pam-LImE | 4 4 | JiMO-LI¥E [ | 1 111 S
| L=h3-43 | 27713 | BANE-LINS | Tk I | ML | LEL |
| | | :
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.m LITE REPERINENT  159-03-46  JiD M2/

PISS=03-43 ' 2013 1 w1 | CONTROL 147 [ MLk | SEPIRDE
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{15%-01-45 | 2Ny 1 MD | [ I Nk | STRIALE |
P-4 | 2L WD | m |1 | 51k | SUGFINDER |
{ 19-03-4 | 2IM3 | M1 | i | K | fWFEKATS |
{138-03-00 | 2T | Ml | n | | I | ST
| i | | i | | 1.
P1S%-E3-40 | 2T 1 WD | I LT TIIENESS | MR | ARTRDD
| SHR-0 0 M | oy MEEKED BT .0l 1 SALE | GMIMIE |
| LS03-50 0 20id 0 MDD | H | IICEN fGOWOATRY | SRR | SEANTRMEY
| U59-83-52 s | 165 eI | ST | AEMED |
| LS%-B3-41 ¢ UM | AT | L I | 1 | WS )
PI9350 ) UMY WD | ([ | Ik | SFIRTY :
I } I I | - | I
11580555 | 21 &1 | o | 5" S1Ir 11 | SR | SOSFINRID |
| IS0-R56 4 MY MWD | 1% | WASHEL, MA-MRICTER | SNL | SURPTEME |
P159-03-51 | M3h | w1 | M8 | MISC IEEMLTIG | SIE | FEEPLNED |
I 19%-D3-30 4 213 | a1 | M| PSR | AR |
[ 13%=03-3% ) 205 | T | | i ML | TR |
| 15%=02-00 ) 212 ] ANl " | | S | SRTITVMER |
| ; I i | I | §
[IS-H-) | 4B | M | T WL | 2R 1 kg |
Lo EE LAY LY. | R I B § { B MARTS; BRI | TOXE | LB | '
- w0 ms | INMLSE TEST | &8R | LI 1
(-1 0001 a1 TiE | | &1k | LG |
PS-- () iy m | IO&IE | M
(113 000 WMl ) MR | I R | LI )
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K&lssy-Hayas Company Septesbe- 27, 1991 _

#0478 Center Road
Fenton, Michigan 48430

Attnd Mr. BStave Moffett

Bubjt Initial 18R Submizmion
Ford Part Number F2VC-$F724~-AB

Paes Car Ssriss

Dear Stevs, .

Enclousd, pleass fFind our initial ISR subsission fer the
NOEC deaactivation switch, Ford part nusber FZVC-SF¥24-AH.
The sybmission includes complste product validationm testing
which (s enclosed with tha doacumsntation.

ke noted ore discrepancy during the dimensional analysis.
Dimension 1.8% = 2.04 was Lnadvertantly transfFerred in ereoe

From the snvelopw drawing ta the component drawing,
resulting in the one put of dinension messursnant (2. 495),

Easnple bases with the corvected dimenmsion will be
forwarded to you within thres wseks.

We naoted that the pass cer print doss not indicate any significant
charactarintics, and therefors, no PIEBT/FIPC data is required,
Howevar, we intend to pravide PIST/FPIFC dats on actuwation,
relesass, and thersad specifications, and forward the data

to vou.

Flease let ma know If you have any guestions or if I may be
oFfF any furthsr assistance.

Regards,

Jim Watt

GRA Englneser

Frecision Controls Departmant
Contrgl Products Divieion

cc! Dave Crarn, MEB 12-2%:; Charlie Douglaw, ME 12-33

Andy MeCuirk, MB 12-27
<Jou Schuck, TI Farmington Hille, Michigaen

encll IRIR Submissjon
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FLEZY-HAYES™ GRODP
INITIAL EAMPLE READINESS CHECKLIB®

Supplier___ ﬁm s suppliar Cﬂﬂtlf‘-t
Supgplisr Addreas . __39[ 42’{& gcl‘

£l I
ciry, state, 2ip_ S dace. MA Phons [p9- 30,0 "Pux £99./50

Far: or Produnmt Mﬂ _M_.fa Datm XY

Eelsay-Hayen Qroup KslasyY-Hayss Qontlnt
,ofé/ /o ¥30/ Lluad ctom &F Lbsd §-9.9/

The following itams have baen ﬁrnplrld and/or approvad. Itsms marked
with an asterigk (*) are to be complated prlor to ISIR data.

=Y Availlable K-H

Aeguired Iten By Suppller  Disvositiecn
(Mote: initial and date
aach item)

e Munufacturing faasibllity signoff
*Deaign FHEA : B
‘i ;p’ z =Process [low diagram
X
__*Process FMER
E-.--Dnsiqnat!d tharactaristica liat
*Pre-launch control plan

Gage R&R studinms

Bhort tarm procmss capability studies

TPracess contrcl plan —
Inspection instructions P, ———
Set-up lnstructions -—_ e

Cperatcicons instructions
ES tasting reguiremants
Packaging and identification approval .

Functioral testing

el bel |1 Pepedx
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INSTRUMENTS

3

Ford Motor Company September 27, 1991
17000 Dakwood Blwvd.

FP.0. Box 15S&4-D=Z015

Dgarborn, Michigan 433121

Attn: Mr. Mark Scholler

Subjrl Initial ISR Bubmission
Fard Part Number FZYC-9F724-aB
Fass Car E#rims

Refl My September 20, 19%1 Talephone Call

Dwar Mark,

3
Encloasd, plsase find our initial 1SR submissian For the
NOSC deactivation switch, Ford part number FRYD-#FP24-AB,
The submission lncludes complete product wvalidation testing
whigh la snclbosed with the dotumsntation.

We noted anme discrepancy during the dimpensichal analysin,
Dimeruion 1.885 - 2.04 was inadvertantly transferred in arror
fram ths snvelepe drawing o the camponsnt drawing,
resulting in the ane out of dimension measursment (2. 499),
Samzle Basas with the corrscted dimension will be

forwarded ta you within thres wesks.

We noted that the pass car print does not indicate any aignificant
characterictice, and thsrefore, no PIST/PIFC data im regulred.
Howsver, we intend to provide PIST/PIFC data on actuakion,
relsase, and thread speciflications winilar to what was

pravided on the F3ITA-¥FY24-AA/ light truck IEIR submiswion,

and forward the data to vou.

Flease let me know if you have any questions or if I may be
of any furthsr ausistance.

Regarads,

i
ﬁr}hﬂt
RA Enginawr

Precision Controla Department
Contrgl Froducts Divizianm

cc?! Dave Czarn, M5 12-29; Charlis Douglam, MS 12-33
Andy McOulirk, ME 12-27
vJoe Schuek, TI Farmingtan Hills, Mithigan

ﬁn:ll IGIR cubmission
TI-NHTSA 003177
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Week Ending 91-09.27

HIGHLIGHTS &gﬁ %
Stephen B. Offiler V

VALIDATION, PASS CAR:

Test reports were finalized late last Fridny, and fax’ed to Joc Schuck in preparation for a call
fim-thing Monday moming to Bruce Pease to soliclt his support for a conditional ISR.
Becnuse he was ahour to leave on businest for severaf days, he ssked ua 1o approach his
suparvisor, Broce Maecoff, with a concise explanation of the siwadon. Apparently Mr. Pease
did nox prepare Mr. Macroff, beeause the deviation from procedurs, using hand-line built parts
without Fluid Reslstance testing to pasa [mpulse, has caused quite a commotion, Joe is very
gritical of our reluctance 1o approach Ford up-front when the problems began, At this point,
SQA Mack Scholler has asked for Bruce P. to writa an “alert” at which paint Mark will mter
a 90-day extension. We'd like to understand Ford's position relative t¢ holding us to only 50
days, bocaust this simply might not be enough dme o get the Kapton rupture issue ¢leaned
np o Ford's lking, which Includes at least a re-run of Fluid Resistance and Impulze. A
complets explanation of the Kapton istue has been forwarded to Joe, w arm him with more
facts for uss in dealing with Ford.

" VALIDATION, LIGHT TRUCK:

A diffarent z=t of problems to deal with ar Light Truck, Hare, salt-speay fuilures occurred
which were anributed to the mating connector.  Qur validation was run with EPC connectars,
which are me older design and not very robust. This has raiged questdons such as which
compackw LT sctually plans to usa, which we do not know. They may in fact choose (-or
kave chosen) the UTAG connector, which we used seccessfully on Pass Car. We hava tried
© claim sioilariry in the ISR writaup, which ax this palnt has not been well mceived. Thers
has boen talk of re-running the whols thing with UTAG covnedtng, which Iz ridiculous.

Cycling of the variows sest lxs continues. At this point, we have, generally, 4 or more

of & in each lot. enabling decent Weibulls to be calculazed. For the modifted-
converter-iravel lots, we have leamed that there is no difference between the control lot, the
lot with 006" reduced washers w raise the convertor bump, and tha lot with .003" swpped
waghar w pre-cefloct the dise and limmit ravel.  All three have Beta's between 4.4 and 5.1, snd
Them's between 1073 and 1148, Note char these AMI-built parts actually performe atypically
well in wrow of characteristic life (Theta), aithough Beta's are typical. For the lot with the
mepped hexport to move the Kapton clamp dismeter cutward, we fourdl the test lot
coatral k. The Bera & Thew for the conmal lot was 4.0 & 711,
text lot. Maybe we actually nzed to bring the clamp dinmeser
inward, as Stan Hemal has suggested. We're also anslyzing the hand-line bulit Pass Car
validation parts, and have found 3 Beta of 7.2 and Them of 1080, very typical nurmbers for
hand-iine product (compares with 6.0 and 1133 previausly).

Premently, we have on rest the AMI-built valldatlon attermpt which was run in Swn's cycler
at reduced pressure (differeat pars from same 10¢), and two lots of parts being run 1o sopport
Foducsion. These two lots ate part of 8 1500-p¢ Pass Car lot accidentally built on the AMI,
and ws are now cyoling them @ desermine if they am, by chance, actually good. We have
six straight off the AMI, and another 6 which were crimped on AMI then crimped again on
. the hand-line, which may expose a poeentisl salvage t=chnique.
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HIGHLIGHTS -~ 910927 - Page 2

Mfg. Eng has exposed a key piece of infarmation in the crimp puzale. Actual pressure-
transducer measurements of the crimp cylinder prescures has shown that che AMI wis running
significantly lower in pressure on bath stages of crimp. This data was collected before some
mintenance {(cleaning filters, etc) was done on AMI, 20 the pian is to repeat the mezaurements
1o abtain the present status, Furthermiore, & @6t is planned by Mfg. Eng. with cur support
where devices will be bullt with pressures on AMI at lower values, and at values matching
the hand-line. Coarrols wilt be built on the hand-line as well, These will be cyclad to failure
in our cycler for direct comparison widh all previous diata, as soon as manifold positions begin
o open Lp early next week 'We glso plan ta baild 4 couple frrn exch lot with Fuji preasure-
sensitive fllm,

MECHANIZATION: .

Mfy. Eng. snd Mechanizetion have spent significant efforns 1o comrect the pmblems notad with
the EA and the AML This includes the spring-bending tool, which was leaving score marks,
bending 10 an insufficient angle, and the bottom die was found o be chipped. On AML, the
cutoff sarions for both temminals have been upgraded to ensure thar agymmetric cutoff cannot
occur, which combined with & new, lower calibrator targer should help avoid broken stationary
terminals. We plan 0 begin testing with devices calibrated 005 lower and using the
- corresponding pin (146 -.005 = . [4]).

ﬂuFinﬂAsmhh:himandmepuum:tumhlubunm:\redhﬂnﬂnmﬁti.ﬂdm
preszaly being sat-up and cannected to wlities. The Base Asm Machine and che EA machine
are in the process of being moved. [t will be several days before we can even power-up the

machines, & which point several more days will be needed to get them back to their staus
before the move.

SAMPLES:

The schedule for the 30O0-pc Lk of 77P5’s requested by Pitts for ISR work has been
successfully moved forward by Marketing, pending the comection o che base mold, which also
co-incides with the completion of the machine move. They arc expecting parts arournd
911007.

For the Ford Australia sampies, 1 have updated the merrle hexport dwg EX3423-61 1o include
the correer thread, M10 x 1.0 - 6. [ have also reviewed the IS0 wicrancing echnique and
calcufamd the correct pre-plare mujor and pich diameters for the thread, which have been
placed on the print. The specifted 6H (ineemal) and 6g (extemal) throad tolerances comespand
with our 2B and 2A respectively; while the meiric standernd acwally provides about 3% morg
tolerance. The EX has been forwarded 10 Mike McEugh for creation on the CNC [atbe.
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-NSG Mi= 327038 PR=CERN TO=PCQA  SENT=09/28/9]1 O0B:l13 AM
Rifwmlde STeC DIVEQESD CCx=0010) A¥Y=CSRN AT=09/28/91 08:13 AM

SEPTEMBER 28, 1931

70: ROSTY STRDBLE ROS2 CC: TOM CHARBONEAL e
MIKE DaMATTIA PCQA JOHN ROURTESIS MDES
CHARLIE DOUGLAS CPPC BTEVE NAJOR WHLZ
DICR GARTEPY NFPC ANDY MoGUIRK FOOA
PAROL KOTCH PRK1 ED O'NEILL EION
JOE LABARZ JMLE JOE SCHOCK WALE
STEVE OFFILER 8BGI GARY SNYDER CPPC
MATT SELLERS PCME MARTHA SULLIVAN OPPC
BILL SWEET PCME RAY TOURANGEAD DPOME
JIM WATT PCDA BILL CONGDON MFPPC
TOM EURKE MFPRC MDES
CLAIRE BALTHAZAR  PSWT C FLATNE ROSE Yy PogA
MARGA GARANITO MFPC

FR: DAVE CIARN FARN

EJ: FORD CRUISE CONTROL PRESSURE SWITCH START=UFP MEETING:
08/26/81 MEETING MINUTED

L T e e o T T T T D T TP D - o —— - ——

MEETING

THE NEXT MEETING IS5 SCHEDULED FOR!

DATE: 10,03 (THEURSDAY}
TIME: ldygd — 11:30 AM
PLACE:; MARRETING OQOONFRRENCE ROON

PLEASEEALLHEIFYGUARENGTLBLEWAWEHD

 w TTEMZ THAT ..!.H.E NEW OR HAVE BEEN REVISED OR COMPLETED
SINCE PREVIOUS MEETING

% ‘?I-.lrb""‘]r S

57 L/T (L5-2) WHO WHEN
- - - -.{.59/ 2t
Hexport:

. REPORT ON ELCO YSSUES FROM 7722 VISIT  KOTCH GNGOING

— 10821 BTEEL/.00015" MWIN. pLATE;.:rslz ¥

l e ae B ) L of T

e Befs ek

Environmental Seal: o
* RELEASE SAMPLE 1OT (1K PCB) OF SELLERS ip/02

BLOE P/C SEALS ook SLa, &y -
rrd - : f;j
Production Issuas: FRLES -f-’é‘d s
. PROD, LINE SET-UP {(RTE CARDS, ETC) BALTHAEAR ONGOING

.UPDATE PRODUCTION PLANS FOR ALL SWITCHES DOUGLAS  ONGOING o™ r-}ﬂ e

. REPORT ON WEERLY MFG. START-UP MTGS. SELLERS ONGGING -
« UPBATE PARTS LISTS IO ADD AMI-PRODINCED OFFILER l1o0/10

SPACER AS ALTERNATE
# LAE IMPULSE TEST LOT W/FAILED SPRINGS OFFILER  00/20 ORIG.

(ALL SWITCHES PASSED) 09/20 COMP.
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* MATRTX OF SWITCHES THAT ADDRESS SFRING SELLERS a8,/37
AN CONTACT FAILURES - FWD TO ELAINE
+ INPULSE TEST SWITCHES FROM ABGVE MATRIX ROSE v 10/03
PV Testing/ISR:
¥ COMPLETE TESTING AND REPORT OFFILER o816 ORIG.
0% /20 REV.
09/23 COMP,
* FAT ON ¢ L/T AND ¢ P/C SWITCHES WATT 0%,12 ORIG.
09,/20 REV.
09,24 COMP.
* GAGE R&R STUDIES NATT 07/15 ORI,
03/20 REV.
05/23 COMP.
* CONFDLETE ISR PACRAGE FOR 09/20 DELIVERY WATT o09/19 oRIG,
L/T  09/24 COMP.
P/C  0D/26 CoMP.
* NODIFY BASE MOLD SELLERS  10/02 5 }ﬁf '
® BOI o L2=1%8 FOR PITTS FOR THEIR BURRE/ 10/04 3= l’fa"-ﬁ-‘-’ 6’* L f?;#'
I8R RRECTED BASES) SELLERY
" GIVE & GF THE 300 T JIM FOR FAI'S SRLLEERS 1g/04
* COMPLETE FAI/SUBMIT ADDENDOM TO P/C ISR WATT 10/18
Manpfacturing Eguipment: g as Aycies (G
¥ BOUTP., MOVE TO B1l2 SELLERS 02,12 CRIG. L_'f‘_-
09727  coMp. in'=fanL
* MARE Q¢ P-TESTER COMPAT. W/77'5 ROURTESIS 10710 W
# PRIORITIER Srd KAPTON CHK., STA. REDESIGCN SELLERS  18/01
* REVISE 3rd KAPTON CHE. STATION ROURTESIS 1G/7P7
* DOCUMENT PROCEDURE TO DETERMINE IF SELLERS og/23 ORIG.
KAPTON CEK. STATION IEF WORKING 09/23 COMP,
* DOCUINENT PROCEDURE FOR H=L B/C SENSOR SELLERS  09/23 ORIG.
BUILD los10 REV.
+ CHARACTERIZE H-I. AND AMI CRIHPERS SELLERS 9,26 aRIG.
09/26 COMP.
¥ BOILD TEST MATRIX: H=-L CRIMP, ANT CRIMIP SELLERS 10/01
8 A-I. CRIMP PRESSURES, AMI CRINF = 89D,
* TEET=TO-FAILURE ABCOVE MATRIX {FFILER ONGOING
Migcellaneous: Jﬁ‘-*‘-‘ i
- Y
. IDBENTIFY SWITCH MOUNTING LOCATIONS & ECRUCK 10/10 it yysin
EISE REQMTSE FOR FUTURE PLATFORMS -
. 57 MO 77 CONVERSION: PHASE 1 TESTING HOMCL 5/30 ORIG.
ﬂ'g - RE'F-
* COMPLETE DESIGN FMEA OFFILER Mﬁla ORIG.
_— 09 /30 REV,
* COMPLETE PROCESS FMEA SELLERS 07/01 ORIG.
09730 REV.
# DETERMINE APFPROACH FOR 2A73A THREA.D CEZARN/ i0/03
FAGING IS5UE NCGUIRR

DIECOSEICN

MATT HAS IMPLEMENTED AN TNTERIM PROCEDURE TO VERIFY THAT THE EKACTON

CHECK STATION 1S5 WORKING.

WITHOUT THE 3RD PIECE OF EAPTON.

EACH 172 HOUER, THE 3RD XKAPTON STATION
WILL BE DISABLED, 5G AT LEAST TWQ CONSECUTIVE FARTS ARE BUILT

IF THE AMI DETECTS THE MISSING
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Km, ERODUCTION WILI RESUME., IF NOYT, THE PREVIOUS 1/2 HOGRIS
PARTSE NILL KEXED T EE SCRAFFPED/SALVAGED. NO PROBLENE FOURD YET.

TERNINAL FRACTURE: TRE CAL. ANVIL HAS BEEN MODIFIED SOCH THAT IT

BEARE ON THE APPROFRTATE PART OF THE TERMINAL WHEN CALIBRATING. THE

ANT CUT=OFF STATIONS FOR BOTH TERMINALS HAVE BEEN UPGRADED TOENSDORE THAT ASYMME
TRIC CUT-OFF DORE ROT OCCUR. ALSC, A LOWER

CALTBRATICON TARGET IS BEING EVALUATED (= LESES DEPORNATION OF THE

STATIONARY TERMINAL, AND CLOSER TO A 90 dog ARM BEND WHEN CONTACT

I8 MADE} .,

SPRING FRACTURE: THE SPRING ANGLE WAS BROUGHT INTO SPEC, TOOLIRG
WAE CORRECTED T ELIMINATE MARKING OF THE ARM. ALED, AS DESCRIEED
ABOVE, THE CALIBRATGR TARGET WAS IAWERED.

A TEST MATRIN OF PARTS WaAS DEVELOPED TC DETERMINE IF THESE FIXES
WILL ELIMINATE THE EARLY SPRING ARD TERMINAL FRACTURES (BASED ON
FRODUCTION IMPULSE TEST RESULTS) .

ALL OF THE MACHINES HAVE BEEN MCVED FROM B2G TO Blz.

THE PLANNED VOLUME OF PRODOCTION PARTS WERE NOT IN B20 PRIODR TO THE
MOVE DUE TO THE FRACTURED SPRINGS AND TERMIRALS, AS WELL A5 A
DIMENSTONAL ISSUE ON THE BASE. THE VOLUMES WERE PDSBED O THTO
DOTOBER AS SHOWN IN THE SCHEDULE BELOW. THE FIRST NEED FOR PARTS
Is ~1i0/07 (PITTE = P/C), THE NEXT IS 10/21 FOR L/T.

MNILESTONES FLANKED ACTOAL
A WLk i ————mae— eee——
57 L/T ISIR 11/21/90 11721790
57 L/T JOB 1 09/03/91

57 P/C ISIR 01/15/91 01/15/91
57 P/C JOB 1 06/03/91

7705 ISIR 02/01/91 ORIG.

09/20/91 REV. 09/27 - INITIAL
77P8 S0P (TI)est. 10/91

PRODUCTION PLAN BY MONTH (THODSANDS)

B/C L/ PsC /T
S7P3L5=-3 F7FSL5=-2 P7PSL2-1 ?VPSL2-3
JOL 0 2.3 0 ¢
AliG o 2.3 0 g
SEP 25 9.3 0 o
equipment move toc Bl2z starting last week of September

o i 15 12.4 |
kovw v o 25 12
DEC o o ) 25 13

REGARDS,
DAPE CEZARN \3g=-FORD
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