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1.0 GENERAL

1.1 Customer: Tord Motor Coxmpany, Fassanger Car Brake Systami
Enginasring

1.2 TIT Part Humber: 1TP8LE~-1

1.3 Cuatcmar Part Number: F2yC=3r924-AP

1.4 Specificationa: = PFord Engineering Specificaticn number
(daltn]} RS=FIVC=9F924~AN

1.5 Data of Complation : 911:i18

1.6§ Qumntity of Onits Tasted: 48

1.7 Dispoaition of Teated Onits:

1.7.1 All devicas ars metainad under guarantina.
1.8 TI test JURDAI: 1712-15-#4
173=18=24

1.9 TI Pressurs Switch test report numhsr: PS/31/45-A
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1.0 ORTECTIVE

Tha originel battery af testa reported in TI test report numbar
P8/591/49 dated 910920 wam performad to demonatrate tha ability of
T1 B/ 7TT1P5L2-1 to cooform to cuatomer specifications given in
{delta) BE-F2VC-9P324-AA, in fulfillment of the requirements aof tha
Initial Sampls Rapert. Duzring thesa original tests, pzoblems were
noted with diaphrtagmn lifa during the Impulse tasat. It wan
discoversd that thess problems wera related to the automatic
Fradduta sensor asaembly crimpezr, and furthermore that devices
agsmmbled on tha manually-loaded crimpar had na diffisplty with
diaphragn life.' Ino the ioterast of meating atrict ISR deadlinas,
the Impulse portien of the test was juccasafully re-run using
devices asssnblad on tha mapoally=-loaded crimper. Eowavar, thasa
devices did not underge the Fluid Reslstance tast dus to tima
congtrainta., A 30-day Alert, & AL016E193, was lasusd on 911002
iosa Appandix 4.1}. During this $0~day pariod, efforts to
andarstand and correct the diserepancies of the autematie aguipnant
have besn mads. The objective af this addendum is to report on the
succageful completion of the tests (Fiuid Resistance and Impulse)
which were compromised in the original ISR, uaing devices built
both on the autcmatiz sguipment and the manually-leadaed equipment.
Crimp diws from the manually-loadsd squipmant were tranaferrad to
the sutomatie squipmant in ardar to produce the succasgful tast
devices. The permanant corrsctive action will be to produce axact
duplicatas ©f thess crinp diss for the autommtic linae.
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1.0 TEET PROCEDUREE AND RESULTS

All awitches wara tasted to Ford Engloeering Specification (delta)
ES=FZVC=9F524-AA, sactiona III. M. (Fluid Resistance) and E.
(Impulse), with initial and final charastezizations conalsting of
III. A. [Calibration), B. [Voltage Drop), C. (Currant Laskage), and
D, (Proaf)}. Raw data iy included in Appandix 4.2 and 4.3,

TEST LOT NE. TEST e
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3.1 CALIRRATION

3.1.1 Procedurs: Calibration 13 checkad at room temperaturs
using amblent air as the preasurs medium. Calibration
Esttings, as spacified on the part drawing, are actuation
islactrical contacts opening) at 90 - 160 paig., and
ralaoasa (contarts racloaing) st 20 paig minimum. For tam
purposs of atakilizatisn, actustion valuas ars recorded
on tha sixth ayols, aftsr subjecting the switch to twa
{2) prassurs oycles to 800 palg minisum and back to zera,
followad by thraa (3} cyzles ta 1.1 times actuation
presasura minious and back to =zare. The changa in
contizuity is nassured while condncting 730 +/- 50
milliacps wt 13.0 +/- 1.0 veles BDC.

3.1.2 Equipmant: Custom TI desigoed and built pressura
check atatlon, ualng Helss Model CH43ES prassure gags
calibrated on a ragular guartezly schaduls. Coatinulty
changs nassursd on custom TI deaignaed and bullt squipnant
nesting the above eleackrical paramaters.

3.1.32 Ipitial Rescits: All 4B devices tasted wara found ta he
within specification.

3.1.4 Final Results: All 49 devices tested wars found to ba
within spanifiocation.
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3,2 YVOLTAGE DROP
3.2.1 Equiprant : rluke Model 2020B Digital Multimater,
csalibrated quarterly, usad in conjuncticn with the
centinuity eguilpment in 3.1.2,
J.2.2. Initial rasults: Tha averags voltages drop was 4.3
millivolts, and tha standard doviation was 1.5, ALl
valuss ares aignificantly beliw the specification of 200
millivoltns maximum.
3.2.3 Final results: Thea avarags wvoltage drop was 14.3
millivelts, and the standard daviation was 22.7. All
valuas ara significantly balow tha speacificaticn of 200
millivolte maxionm.
TENT LOT KB, TEST DEVICE
TERTEDO BY
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1.1 CURRENT LEANAGE

3.3.1 Equipment: Assscisted Ressarch HyPob teat unit ussd as
powar sourcw for 300 VAL, 60 A3z test clcouit. Fluke
Hodal 80208 Digitnl Multimeter, calibrated quartarly,

usgd ta Badsurs voltage orop ACYOAN A ssriss raalstance
af cne magohm {(+/= 5&).

3.3.2 Initial resulta: Massuring tearminels to caxs with switch
slassd: ssasuring tarminals tc casa with awitch opan! and
maksuring batwaan the tarminala: tha Daximum coarrzsnt
leakage cbsarved lass than 2 mioroamps. All values arm
significantly balow the spacifiostion of 100 microamps,

3.3.3. Final reaulta: Sane thess Deasureazeants per davice a3
3.3.2. All current leakage valuws wers consistent wibh
initial resulta. Tha paximn ohygarvad was 2.7 microamps.
All walusa are significantly belcow the apacification of
100 micrcamps.
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3.4 PROOT

3.4.1 Procedura: Calibration readings were recorded snly aftar
proof tasting., Test prassure waa 3000 pai par the part
draving,

3.4.1 Equipment: Enarpak madel P-392 hydeanlie bhand pump using
Enerpak hydraulic fluld a3 tha pressure modium,
Hydraclic fluld is ramoved from tha davices uaing 2
combinatien of wacuum aod  residos-fraa  solvent
Bprayan {TH} Hi-Tach 02002 TP Elactrical Coptack Claanwr.
U8 Gaugs #33714 resding to 5000 paig with 100 pai
incrapents, cesclvable to 30 p2i., calibrated quartscly.
fustom TI designed snd bullt safety enclowuzs.

1.4.2 Initial Rasults: HNo avidence af fluld lsakage and nz
drop in tast prazsura was ckasrved con any device.

3.4.3 Final Results: WO avidence of #fluid laaksge and no dreop
in tast prefsurs was obhsarved on any davice.
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3.5 FLOID RESIATANCE
3.5.1 Devices tastad; 172-15-01 thru -12.
173-15-01 thru =1Z.

3.8.2 Equipment: TFluids as called out in IS teble {frams 12
of 18): appropriate beakery and atorage Apparatus; vanted
haod.

1.5.3 Rasults: Tha 24 daviess wars mubject ta tha Inpulse teat
fallopwing complation of Fluid Resiztance.

TENT LOY W3, TEST GEVIER
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1.6.1

1.6.2

3.8.13

3.6.4

3.4 IWMPULAE

Cavicas tastad: 172=15-01 thru -24
173=18-01 thru -34.

Procsdurm: 17¢=15=-13 thru =24 =spd 173-15-13 thru -4
Werd run togethar on the Inpulaa test per the ES.
Deavices 172-15-01 thru -12 and 173-15-01 thru -1Z ware
subject to Ehe Pluid rsaiatance tast first, than run
togethar on the Impulsa teat.

REquipment: Tharmotron model S-4 Mini-Max snvironneotal
chpmber capable of =55 C to +200 C, huwnidity
uncontrallsd, Custem TI dasigned and built cyclar,
utllizing Enerpak integrated bydraulic pressure spurce,
TIZ1? Pregrammabla Logic Controllar, Moog sezvovilvs and
controllar, Simpson signal geneyator, and opposing-
pisteco fluid isclators, to produce a hydraunlic-fluld
flow=typa prisary with a brake-fluid dead-end-typa
sscondary tarminated with 4 24-atation manifold squipped
with lnternal heaters. Capsbllity to 5 Hz at 0-1450 peig
oyale. Cuatom TI dasigned abd bullt 24 statien Switeh
Boritor Clrculi which automarically stops the eyeler in
the evant of abnorwal switch action, definad a2z
aontisuity changs whick doss oot track the aigoal from
the signal guoarator. Thermoconpls readouts calibrated
quartsrly. l12=atation inductive load baok, per tha
achematic found in the E3 (frama 185 of 18; figqure 4.]
upad in the last 25K cyclas.

Rasults: All davices pasased,
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Appendix. 4.2
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Appatdix 4.3
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Appandix 4.4
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1.0 GENEMAL

1.1 Customar: Ford Motor Company, Passengar Car Brake Systems
Engineazing

1.2 TI Part Numbwr: TIFSL2-1
1.3 Customer Part Humhear: rZvc=-Sry24-AB

l.4 Spacificationa: rard Enginesging Spacificaticn numbar
{idelta) ES=-FIVC~-3rildi-MAA

1.5 Data af Coapletion: 310%20
1.6 Quantity of Units Tested: 104

1.7 Disposition of Teatad Unita:

1.7.1 Davices 136-15-3T7 thru =42 werws destroyed in Buzwet
tasting {3.5)
. r.2 All other devices are retained under guarantina.

1.8 7TI tast aeried AuMbar: 156-15~104

1.9 TI Pressuore Switch teat report numbey: P3/91/749

TRET LOT N, TEST DEVICE
:::::; [ 1) TEX.A% uArlnla;:;Lsuuﬂmu :u- TI'HHTBA ﬁﬂﬂﬂﬂ
BATE Mlengran, ]HE]-RUM ms % ATTLLEAAO, WA 21703 BAUE " J
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2.0 OAJECTIVE

This battery of tests was parformed €0 damshstrats tha ability of
7TPEL2=1 to confor® to custanar spacificationt given in [(delba) ES-
TIVC-9r824-AR, in fulfillment of the requirenents of tha Initial
Sampls Report. TUnits tested wera bollt uaing fully qualifiad
productios esmponsnta and production sssembly squirment,

TeaT Lot wa, TEST
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3.0 TEST FPROCELTRES AND RESDLTE

All switches ware tasted to Ford Iagineering Spacificarion (delta)
ES-r2ve-9F3d4=AR. A copy of this ES ia included ipn Appandix 4.1,
Procsdursl detalls are therefore omitted from the presantationm af
reaulta in moat cases. In thosw instances whera the ES procedurs
nethodology 18 modifled, a conplete szplanatlon of the actual
procedure ia pressanted. JFor all teate, raw data is ipncluded in
Appendix 4.2.1.

A flow chart is ipcluded in the 25 (fzeme 4 of 18), a3 fellows:
All tait devices are to be subject to an initial characterization
conaistiag of Calibration, Voltags Drop, Current ILsakage, and
Proaf. Davices ara then divided inte grocupa par the flow chart
and subject to tha indicated tests in the indicated order.
Finally, cdevices sra subject to & Einal characterizaticn. HOWEwAI,
it bacass nacasmary to deviate from this exazt procsdura &9
dascribed below. We belisve thar this alternate procedurs still
maats tha intent of the ES.

puring the firat phasa of Inpulaa (3.10} teating (12 virgina
devicas} it was digcoversd that the pressure-sessing assemblias
wars lmproperly built, resulting in u reducticn in life cof the
diaphragm. During investisation of tha zoot cavas of diaparagm
problams, it was lamcned that the final crimp station on the
automatic asasably squipment sxpsriences this problam only on this
pagticular pare; all athar davicas bullt on thia equipment are pot
subjsct to this. Witness the good results obtainad with the Light
Trusk {(FITA-5T924-AA} varsion of this test [ses data in Appendix
4,2.7), built oo the sutomatic assambly asquipment, as supporting
mvidencs,
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3.0 TEST PACCEDURES AND FESOLTE, COMNTINULD

Whilg analyais and pearmanent corrective actions are ongoing, it was
also learned that the maoual assenbly aguipmant which parforma the
final - czimp produces prassure-zanilng azssmbliea which have
accaptable lifa. This equipment was uwed 4090 during validation
of rivC-3rS24-p8 (TI P/H 37PSLI=3) which usess exactly the Saows
FIAsaura Bs4niing assmbly, a3 well a1 ta produce tha rabullt
Inpulse davices {157-13-81 chre -104) and will ceatinus to be uasd
until auch time as the permanent corrective acticns ara in place
an the AutomAtlc sQuipsent and re-validation 11 conpletsad,

To expadita completion of the switzch walidstion, 12 of the rebuilt
parts ware npot subjected to tha Fluld Rasilstance test {3.9).
Howswezr, this will net affect the results af the Impulss test in
apy way, sinos the various flulds do not come into sontact with tha
diaphragm. Invoking simllarity with the Light Truak (F3TA-9F9Z4=-
Ai) veraion of this test which was run simultanedcaly, all devicea
undargeing Fluid Resistance in thias tast ewaily passed theilr
acbasquent Iopulse test,

TI-NHT3A 004203
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3.1 CALIEBRARTION

3.1 Pracsdurs: Calibrakian is cheackad at Toom tampersture
nsing ambiant air as the pressurs medium. cCalibration
settings, & Specifisd on the part drawing, ara actuation
{alactrical contacts opening) at 200 - 300 paig, and
raleasa [contacta racloalng} at 40 paig minimue. PFar tha
purpose of stabilizetion, actuation waluss ars rescorded
an the sixth cycle, aftsr subjecting the switch to two
{2) preasuzs cycles to 800 palg minisum and back to sero,
follcwed by thras (3} cycles to 1.1 times actvation
praasure nininun and back Lo Zerd. Tha change in
cantinuity ia sessured whils conducting 750 +/- 30
milliamps at 13.0 +/=- 1.0 volts DC,

3.1.2 Equipment : Custom TI desigosd and DHuilt prassure
chack atation, using Heolss MHodal CMFGSZE] presaura gage
calibrated cn a ragular guartarly schaduls. Continuity
changes nsssurad on custom TI desigasd and bullt squipnent
masting the abowve slactrical parasmeteri.

3.1.3 Initial Resulta: ALl 72 original devicas tested were
found to be within apacification.

1,14 rinal Results: 42 surviving original devices were found
to ba within gpacification. & ware destroysd in Burst
3.5}, 24 wars abortmd from Impulse (3.10). 24
addirional deviras which underwent Impulss but had no
initial chmractarization ware alic found to be within
spacification at tha complation af testing.

BT LOT MA, TEST DEVIGE
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3.2 VOLIAGE DROP

1.2.1 Equipmeant: Fluke Model BQ20P Digital MHultimeter,
calibrated oguarterly, uasd ir conjunction with the
contipulty equipment in 3.1.2.

3.2.2, Inivial repults: Tha averags voltage drop was 4.9
milliwales, and the standard deviation wka 1.9. All
valuas ara significantly below the spacifisatisn af 290
millivelts maximum.

3.2.3 Final yasulta: The average wvoltage drop waa 6.4
illiveles, and the scendard deviation was 31.5.
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1.3.1

3.4.2

3.3':.

1.3 CUMRRENT LEAXKAGE

Equipment: Asssciatsd Ressarch EyPot teat unic uszad aa
powar aourca for 500 VACD, B0 Hi test airepit.  Fluke
Modal 80208 Digital MHultimater, calibrated guarterly,
usad toc measyrs wvoltage crop acrost & sariea reslatance
of pon megehm {+/- 5%,

Initial rezulis: Mgasuring terminals to cass with switch
cloawd; maasuring terminala to caaa with switch cpan: and
measuring betwesni tha terminala: the naximunm current
leakage abaarved was 2.1 aleroanps. All valuas arme
algoificantly bealow the spacification of 100 microamps.

rinkl rewsults: Same three nDsasureaments parz devrice a3
3.3.2. All currant leakage values wers congistent with
initial results. All valoay ace significantly balow the
apacifioation of 100 microamps.
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3.4 PROOF

d.4.1 Frocadurs: Calibration readinga were recorded only after
procf testing. Test pressure wis 3000 paji par the part
drwwing.

3.4.1 Zquipmgnt: Enstpak medel P=-391 hydraulic hand punp vaing

. Enatpak  hydraulic fluld a4 tha prassure =madiun.
Hydsaulie f£fluid is removed from the dewicss .uilng a
eombination of vasusm and residue=frss solvant
Sprayon{TM! Ei-Tach 02002 TF Elsctrical Contact Claswnower.
DS Gauge $#33714 reading to 5000 psig with 100 pai
incrsments, resclvable to 50 pal., calibreted fguartarzly.
Custom TI dasigoad asd hujilt safaty anclasure.

3.4.2 Inltial Rasults: Mo avidenca of fluld leskage and no
deop in tast prasaura was chaarvad on any device.

3.4.3 Final Resulta: Ho savidsnce of fluid laakige and oo dyop
in teat prasaura was chasrvad on any device.
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3.5'3-

Devices tastad: 186=15-37 thru =42. y

Bracedura: A pressury of TO00 palg was applisd and haeld
for 30 asconds minimgm. Frassure waz then increasad
slowly until failura. Failure is typically slgaslled
by 2 suddez drop in test prassuce of several hundred pai,
which corrssponda with the first point at which soom
internal componeat reaches irreveraible plastic
cdeforpation and cauvees an increase in lntagnal wolura.
The peak prassure attained asz thlew oecurs ia defined a:x
the burating paint. ’

Equipwsgnt: sama as 3.4.1., with tha addition af Enarpak
ghiuge reading to 10,000 psig with 140 pel incraments,
raoolvable to 50 pai., calibrated quarterly.

Rasults: All aix davices passed 30 seconds at 7000 palg
without evidence of fluld leakage ar drog in test
pESIIUS . The fallure point defined in 3.3.2 wan
fecordwd, and 4 Welbull plot gensrated. Sew dats sesction
£.2.2. vUaiby the statijtical accaptanca criteria from
the IS iframe 3 of 10), a pinimum Weibull slopa ibata}
of 31.3 and a minimum Charvactaristic Lifs {thesta) of
TSEO.T pei was calculatad at 90% confidancs. The £.72
ralianility at 90% confidenca is 7414 psi. Thui. tka
Farta axcedd the burst specification of TDD0O palg by 414
pEl at the Pord-specifisd confidanca and raliabillty
leveln.
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d.6 YVIBBAYTON
3.6.1 Davices testgd: 156-15-43 thru =48, ‘

3.6.2 Equipoent : Vibpration tablae, Ling, model A39% with
Aewlett-Fackard model 5427 controls. Alr tank with 350
palg mininue pressurized Hitrogen uasd to actuate devicas
with at least 1.1 timas maximum actuation spacification
on part drawing; 300 paig v 1.1 = 330 pal minioum.

3.58.3 Rasults: hAll six switches mat tha acceptance critaria
in the ES (frase % of 182; asscticon IIXI. I. 2.).

TEST LOT MB, TEST OEVIEE
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3.7 YVACUUH
.71 Devices tested: 1%58-15-49, =30, -32 thru -55.
3.7.2 Egquiphant: Kinngy wvacuum PpBoEp. Baengotec pressurs
transducer range (=25 paia calibrated guarterly, with
Flokea modal 80208 Digital Multimster readout, calibrated
gquarterly.
3.7.3 Remults: All gix davices pat the accsptance crikbaria in
the EE (frame 10 of 1B8; ssction III. K. 2.).
TRET LOT Na. TEST AEvICE
TESTED &Y
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3.8 TENPIRATURE CYCLE
1.48.1 Devices tmsted: 138-15=56 thru -£1.

3.8,2 Equipment: Thermotron model S=4 Mini-Max spvironmental
chimber capable of =55 C t&o +200 o, bumidity
uncontecllad, Custcem TI dasigoned and bullt cycler,
utilizing Enarpak integrated hydraulic presaurs sourca,
TI315 Prograwmabla Logic Controller, Mooy ssrvovelve and
contraller, Eimpaon signal JQenazator, wnd oppoaing-
platen fluid isolptors, to pradoce & hydraulic=-fluld
Flow=typa primary with » brake-fluid dead-snd-typs
Secondary terminated with a 24-station manifold aquipped
with internsl heaters. Capability ta S Bz at 0-14%0 psig
cycla. Custom TI designed and built 24 staticn Switeh
Heniter Circuit which antomatically stops the cycler in
tha event of abnormal awltch action, definad as
continsuity change which dosa nat track the sigpal fron
the zignal geperator. Thermccouple readouts calibratad
fuartarly. '

J.6.3 Results: All six devices oat the acceptsnce critsria in

' Ef (frame 1} of 18, asction III. L, 2.). Data shaat in
saction 4.2.4 abows sctuali fluid and ambient temperaturas
attained at sach cyclwe.
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3.8 TLUID REBISTANCE

3.59.1 Devices teatad: 156-15-01 thru -36.°

3.9.2 Equipmant: Fluids a5 called cut iln B3 table (frame 12
af 18} appropriate baakgrs and atarage Apparatus; ventaed
haod.

3.4.3 Raaults: Tha 3§ devices wara dividad inte groups an
fallewa for subsequant testing. Rasults of thess testy
ara raportad balow.

3.9.3.1 Ispulss (3.10), -01 taru =12

3.9.3.2 Tarninal Strength (3.11), -13 thrm -24.

3.5.3.3 Humidity 43.12), -2% thzu -30.

3.9.3.4 S8alt Spray (31.13), =311 thru -36.

TEET LET ND. TEST PEVICE
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J.10 IMPULEE
3.10.1 Devices tastad: 156-15-B1 thru ~-104.

1.10.2 Procadura: 24 wvirgin devices wera run a%x cppoaed ta 12
virgins and 12 from Tluid Reslatance. This is diacuasad
in detail in gection 3.0. Tha parametara given in tha
E8 {fzrame 7 of 18, section ITI. E. 1.} wsra followad
axplicitly.

3.10.3 Equipmaent: gsame as 3.9.2 with the additicn of a 12-
stition inductive load bank, per the schematic found in
the ES {(frama 1B of 18; figure 4.] used ln tha last 25X
cyclea.

3.140.4 Rezults/Distussion: Fra—-charactarization was not
parformed. After completion aof the S00K cyclea, all 24
deviceax pagsad tha acespptance critaria found in the ES
(fraze 7 of 18, saction IIF. E. 2).

This tmat may ba reagardad aa thes ons cf Lbha most
rigozoua., Thia teat is run at slevatad tamparature (135
€ £fluid), wlavated pressure (1450 palg, 2 Hz), and total
cycinx {applying brakes 35 timgs par mile for 100,940
miles) vhich axceed conditicps typleally found in actual
aotor vehicles.
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.11 TERMIWAL ETREWNGTH

3.11.1 Davices tmstmd: 1458-13-13 thru =24, )

3.11.2 Equipment: Cuoatom TI designed and built fixturea for
gaging terminal movensnt aftar forca applicatlion and flor
application of impact via a pandulum. This squipment is
reqularly unaed on tha 5TPS/77F6 asawmbly linas in teating
to TI Cuality Asscrance Specifications.

3.11.3 Papults: All twvalvae devices paszsad tha .I.EEIPtI.IIﬂI
critaria found in tha EE (frams 10 of 1§y sscktion III.
J. 2,.

TEET LET Mo TEST [oevicE

TENEC uY -n_HHTEﬁ poddid
AFRRDVED BY m MATEMIALY & CONTRAGLY [ope.

T INSTRUMENTS W arrsatnstos cares fries . ]




Y
Tm

3.12 EUMIDITY
3.12.1 Davices taitad: 156-1%=235 thru -30. -
3.12.2 Equigmant: Huomldity chambay RE model 35.

3.12.3 Rasults/Discuseicor Plsasa nots that perfozming a full
characterization per the ES oonsists of actuation,
ralsase, Riilivolt drep, corzent laakage, and proof.
Thia battary of tests when performed on six (&) davices
takes approxinataly 2 hours ko asoaplata. Tharafors
"Within 1% minutes..." called out in the I5 (framae § of
16, asction III. G. 2. a.) isa an adceptance Isquiramant
that is physically loposaible to mest. Every sffect ia
made to complete final characteriaation within the twe
hour paricd statad above.

All aix davices passad the acceptance criteria fgund in
tha BS (frame & of 16; asction III. &G. 2.).

TIEST LOT M4, TEST DEVICE
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3.13 SALT SFRAY

3.13.2 Eqeipment:

3.13.1 Rasults:
found in the ES (frame 8 of 13,

3.13.1 Devicad basted: 15E-15-31 thru -36.

Harshaw salt spray chanbar.

All xix devices pasded Ehe acceptance criteria
aaction III. H. 2.).

TI-NHTSA 004216
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Appandix 4.1
Ford Enginsaring Specification
(dalta) ES-TIVC=-9T524-AM
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1. Ganaral *
This spacification covars cha Cadt Feguicesenta £ar the apesd
contral dasecivacs swiceh -99924- gaed in che sleccrenic spasd
irarral sYATAN. Oasigo changes oa the mrlczh asseably ar ita
compansnts ghili oot be made withouc cosplisnce co Ssctian ¥ of
this spsoificzation and writtsn spproval £rom the réldssing
Frodustion Enginsacing Office.

This anginssring specification iz a2 supplamsne B0 the reledssd
drywing on Eha above patt. snd all requirsmsnts bersin musc ba
sar ig addicicon o all othar requizrssencs of the parc drawicg.
Minimus seasurss mwossaary for dassnarraring complisyes ea ehega
FRQULTMMLES ATH given L0 sach ssctlon,

Tha soginesving cescs, sawple siras, sodd casr fraquancias
cuotalnad within this soginswcing speeificacicn seaflect the
minimum caquirszsncs sdtdhlished to provida a ragular svaluacion
of cenfarmanca o design intent. The snginesring cesc progras
15 intendsd as a aupplamsnt fo nomgal marerial Indpectipne,
dissruional checking apd in-procsss concrols, and should in ne
usy adwarzely influspes ochar inapscelon ocperacions.

Qi augpliszs may implesenc different cast sasple sizss and

fraquangins providing chese shangss have hesn included ic an
'-ll:lrr:g. Control Flan approved by the dasign responsiblas
Producc Englrmaring Offics aod conoutesd Ln by SQA.

II.

* hudu.::lm 'h.’l.l.dltl.nn {H‘l Tascs muyt be complatad sacisfac-
tarily wich paree frem praduesciem tanling (and processas
vhare posaibla) bafars [3IR approval and suthorizzeion for
shipsame of produstion parts cam be sffsccad. PFarca: must be
eovalidated somplataly, or per Saction V vhemaway any change
ix mads which could posaibly affact par: funcclon or
parforamnce.

*+ In-Frocass Tasc Phase 1 (IB-1) -« IF-1 casca acs usad co
demrmaETace prowssa capsbilicy snd musc be compleced using
fndtisl produscion parcs from produccion ceoling and
PIDCesiaa prier Te Firif produccion ahipoent apprawal, IP-1
casta are ©o contisue ilo sffectc wntil process capabllicy ia
desonatrrarad.

*+ In=Process Teats Phasw 2 (IP-2) - [P-? cast program may be
implemenced only after procsax cepabilicy has besn az-
tablishad. Testx sust ba completed vich produccilon parts on
4 coneimaing basls. Samplem far chese Cedts muat be salected
oR & pandos basls ce reprasanc tha anclrs producticn
populacion 43 much ag poamible. In the svenc thae wny of cha
caquizeamancs in thase ceaca {5 nat sac, the rescticn plan
spacifiad {n Ford Q101 Saprico III.E.)., *ES Test Puriarmance
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@2> Engineering Specificatien

111. IEST POOCKIUREN AND RECUIREXFNTS

V & gallbragign
1. Tass Raguicemapny

i. Swicch ealibracion im eo ba chacksd it ¥oom
CANpATACUTE [15°C.35'C) weing asbient air or
squivalace.

b. Calfbratimm escrings shall be speaified on cha part
drswing with che settings cheoksd aftsr 2 or more
prassurs cyelag wich mabienc sir, or squivelanrc.
Fressurs cycls rangs iz ©o ba decagrmined by tha
mepulacturer co lasurs switch calibration stabllicy.
Tha cuc-in and AlFffarancisl sat points are co ba
muasurad vhile candoscing 750 + 30 millissparas
while 13.0 + 1.0 welea D.C. is applisé. The =ut-in
painc 13 fo be checked with ibpcreasing prassurs.

¢ The cur-out poinc L5 ©a ba checked wich dectasslng
prasmurs, and tha Aiffaramtial sex palok L5 %o be

¢aloulated using the eue-in prazsure mims tha coe.
aut Pradsucs.

2. @gcppcance Ramuizamsoca

4. Honeonformance is dafined au any wwiceh polnc which
falls ouczide the talsranca band apacifiwd on che
parck drawving.

3. Yoltags Croep
1. TIasc Baguirsasncs

. Voleags drmp is co be mdaduxed afesr 1 o worse
£yclax with asbient alr ar sfquivalant from € to
10,006 = L72? ¥Pa 1450 £ 25 F21) whils copducring
730 + 50 milliunpw and 13.0 z 1.0 valks O.C. s
applind co the swiceh. Uader these conditloom wich
eba mwitch closnd che volcage dzop is co b
omagured. Millivele qonmageisn fpeprfazs ac
tarminale £ ba lass than 10 millivoles.

Z. Acgmuranca Beguitomants

&. Honceminrmacce ia daficed a3 » vmleagy doop in
sxsas of 00 millivolts,

5 18 WV ES-F2VC-7T924-AA
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@B Enginsering Specifiontion

[I1. JESL PROCAIEIRES AMD SEOTIRENEMYE {oconc'd)

€. CuErsnc Laakags
L. Tesg Basuirassncs

a, Curcent leakags (2 to ba chacksd with 300 voles, 50
Hz alcarnacing currsnk.

b, Curzent laakags iz co ba checkad:

{1) Barwasa ebhs awitch landa with the goncascs apan.

(2) Batwasn the laad wnd the swirch bousing with
convacts <losad.

(3) Bacwean sithar lead and swiEsh heusing with cha
SONCACTS opam.

2. Acceptapce AequiTRmanci

1. Nonconformancs L3 dafined ss any laskage currant in
sxcans of onw bundred (100) miersmspers.

a. Suhlmct sswpla swicchea co Secelon A ra ascablish
thair indcial swizching prassures.

B. Preaf s ia to b conductsd using brake fluid ar
Squivalsnt as tha prassucs sadius, Tazt prasducy
sball ba s specifisd on tha part draving. Tesc
prasdurs shall bha isslatsd frem prassura scurcs and
hald for not Lasz than 10 ssepnds.

2., Reoheak che awitchas ta Saction A

2. AcGAuTADZA Raduizamanty
a, Mo wvidence of fluid laskags, suspuge, ar drop in

TAST prassura graacar than 430 KPs. {61 F3L) ia
paTmititad. .

B, A changm in guz-in 4nd cut-out PERNEUTEE EEAATAT
than + 3% frem che initial valus ix por pearmiccad.

€. Tha test sanples musc be destraysd afcer CHASCIRE.

Ti-NHTSA 004223
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d. Tast cha switch for & totxl of 300,000 cyelas.
Cyels praasurs bacwasn (Low) 0-278 KPPz (0-40 pui)
apd (Righ) 10,000 3 245 KFa (1430 & 50 pai).

1) 0 - 475,00 cyclua: 11 £ 1 volea, coece cuztwnt oo
sanivar funceian.

2) 475,001 - 500,000 oycles: 1) % 1 wwlcs D.S., 750
% 50 ua., par fipors 4.

b. Braks fluid camperacure to be 133 3 14°C and ambisnk
tampavacuza 2 ba LO7'C min,

c. Cryels race 13 co ba 119-130 £yclas par minucs.
d. Swiceh musc open and closs sach cyelws.
1. Acospcancas Requirsmenta

a. Aftar impulss cesc check to seccions A, B, €, & D
uxing ths procedurs saszablished in sach ssacion.

b. Beocooforaance ia definad as amy switch pot sascing
tha criceris io seatiood A, B, €, & D,

¢. Samplez usad for this axt muxt be desCroyad after
4ll mwsting iz coamplataed.

a. Burst stramgth is to be chachad uning braks Iluld or
aquirvalsul as tha prassucs sadium.

b, PradmuriZs cthe switah to 48.1 MPa (7000 PEI) minipum
and hold for M saconds minisas.

1. Secsutangs Bmcuirspents

a. Nonconformance is dafipsd am any evidencm of fluid
laakags oF wespapa From Cha swicoh or thrsads.
Samples used For thix eeat sust be dastroved afzar
coating i3 completed.

Tl-NHTSA 004224
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@2 Enginesring Specificatian

-kl

4. Moune che swibch ip the Zast porft I 2 Mussidlry
chasbnr., Curzsncly relsassd mating slsctrical
CAnnMCEST mixt be ivxtallad beafore sgate of cemc,

b. Subjecc the wwitch fo cetn (13} concinmueus humddicy
cyelay 4u Eollows:

(1) Paise csapararurs to 83 +10/-1 " over 2.3
hours; ac 90-58y ralacive bmidirey,

{2) Hold 3 bours ac 63 +10/-1 "C ac 90-98% relaZive
baomidizy.

£3) Lowver tamparaturs to 15 +10/-%1 "C owar 2.5
hours: ac #-98% relacive hoaidity.

2. Accapcance Reoulramstcx

4. W@ithin 1] oioucsa aftar ccopletion of tha tench
bumidizy cyols chack ths swiceh o zactions A, B, G,
D, using tha procsdura asteblished in sach ssccion.

b. MHopoomfarsanca is daflned ag any mrizch nec saacing
chas oricaris in ssccions . B, G, or b,

. Motme rhe awiteh ip tha cest porc in 4 salt spra¥
chamber. The currantly relsased maciop slscTiical

ciunaceor spd wiring ouyt bs installad prierc &@
scars of Eask.

b, Expoms tha swicch ssaambly co 71 hours aof salt spray
gar ASTM. B-117.

1. &zcapcance Bsguicepencs

i. AfEar exposura, chack cthe switzh co asceions A, 3,
€, 0, usiog tha procedurs sscahlished in wach
saazion.

b. Honconfarmacee is definad ax any wwitch noc oescing
the critaria in sestions A, B, C, or D. Samplas
used For thia cesc sust be dascroyed afeer all
cescing iz complecad.

3 18 W E5-FIve-9THia-aa
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@D Engineerng Specification

11,  IEET PROCKDONSS AND RECOTAGONEY (semt'd)

L. Zibxacimn
1. Isak Bedulizpanci

a. MHeme tha switch ia che tast poTt ad actach cha
currantly relesasd saciog alsctrical conmeecor
bufara scare ol cadr.

b. Svicches ars o be vibrsced in all 3 planas with
slecerical contipuicy balsg wemicorsd during the
snzirs Emst. Saa Fipwrs 1 £of swicch orisntacion Lo
the J planas. Vibration cesca aze o ba aondusred
AT room tamparaturs using brake flufd, sablenc &ir,
or aquivalsnt as the presnce Sadium.

e¢. Iatarnal pressurs shall e maioesined € O KPn 4.
whar tha avireh ia {n che slossd posicicn and 1.1
timas sax aocuacicn pressurs shewn an princ vhan the
svigch 15 in tha open position.

¢, Vibracs che awicch ar 1.5 mu displacemanc (pesk-ca-

pask) vhils varying che fraguency wifgrmly from 3
to 50 o 5 Hr over. ¢ 5 mimica period.

s. Vibeata the swiceh in slbarzace eme-boux parieds ip
che spen and clasad pasictsna for a cocal of B hours
{n sach plans. (Tocal cest cime la 24 hours).

1. Asgpptancs Reauicamants
4. After che snrize vibration saquencd chaci the
swiczhes o asceions A, B, &, ac D using the
procecurs sscablished io mach saction-

b. Nomdonformance is defined ax smy svidenca of leakage
a% aty changs lo elsccrical concimmey/discentimicy
during tha vibzation ¢yelaz, or any swicch not
maating tha eritaris in ssaticons A, B, €, ox D.
Samples umed for this cest wusc ba descroyad afesr
all casting is semplaced.

g 1B &7 E5-FIVC-IT924-A4
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4. Ymme cha owitz=h in tha Ceat por:.
(1} Apply a 49 =+ % H awinl forom to sach =srminsl.

t2) Wich & pendulus apply 4 43 + 5 N {mpacc fcroe co
che aviceh housing ar che conmwmctay apd,
parpandicular co the cancarline axis of cthas

switeh. Sam Figura 2 fer forcs applicacieom
paint and dirsncion.

2. jcceptance Reguirmmencs

i, Check cha switch ©o sactions &, B, C, o D using
che procadureas sacablizhed in asch zecEidn.

bh. Honnonformsnca ix dafinad g2 any terminal or heusing
fracture, or any dwiteh noc sescing tha criceria in
sacCiona &, B, C, or D,

a. Mounc cha swicch in the tast port. Vaouum Ceats Ars
te be conduazad at room tampazacirs using ashiassc
air aa cha prassurs nedivm.

b. Subjuec tha awiteh £a 5 oyeles af vasuam from
acmospheric pragsura (740 2w fig) co ao absoluce
preasurs of 13-4 om Ag. Kainrain cha vacum for =
minimm of 40 saconds.

1. lccantance Baguliimsucs

a. Check che awiceh co sections A, B, €, apd T using
ths proowduzs sacablished in sach gsetion.

b. Hemoenfotrmaocs 15 defined as any swiceh not Mecing
the eriearia in sweviomm A, B, €, and D.
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I3 {canc'd)

4. Mounr avirphes [n CedE parfel: CARE Co ba pun using
SUTT4RCly twledssd braks fluid.

bh. Rapaat ths following procedurs 23 times.

{1} Lowmr cha svicch and fluld Tampezacurs ca ac
leaxt 40°C.

{2} Cyola tha switehas esn Clman at 10
sscanda/cyclas. Opa cycle conklits of &
praasure variacion fxom O - 276 KPa.G {0-5%0 pai}
ea 10,000 + JL% KPa.Z (laS50 £ 90 BEI).

Kota: JSuitch musc open and cloza smch cyols,

¢3) Raise svicch and fluid camperncuza o 3IE*C
minigme,

(4} Repsat Scap 2.

c, At complacion of Scep b, check swicchas psr amctiona
A B, €, and D,

Accenkancs Asquicassnca

4, Yorconformancs im defined az soy svidance of awiceh

fluid leakage, swspags, or noc cwering ths critszia
of saccicos A, B, &, snd D.

Fluld Baaistance,
Inas Baculzsomnca

i. Mounc cha swicch in the cast port and OTlanc AE
ioszalled in cha veinicla.

bh. Iascall the surrsncly relssssd sacing slectrical

comactor {wvich wvira lsada} oo che swiech.

o. Sequentially, ismarxe cthe swiceh into sach of thae

spucifisd fluids, ac & cesparature of 23 x 2 °C, fer
521 sesond. Esmowa che switch and drain and sfors.
the switch for che spagifind Cina ac room

CMWpaTATUTS, prior co imsersing ince che pexr Eluid.
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4P Engineering Specification

I1T.  ZEEI FROCEOURRS ANU BICUTREADNTS (esnc'd)

Flald -eRALD Tize.,  Storaza lzs

Aafaranca Fusl C &1 + 5 mim. name
ASTH D&T1
lOWas [ogina OLL 24 ¢ 1 heur 14 days
Echylana Clycol/ Wacar 14 ¢ 1 heur i& % 1 hour
30,30 by Voluoe

. Braka Fluid 24 + 1 hourx &3 ¥ 1 hour
bar 3 .
Avcomacic Tranaalvslon/ 2% * 1 hour la dave

Fover Staaring Fluld
(tama) ESR-MIC138-CJ

Isopropyl Alctbol/ Yatar 24 1 1 haur nans
10/50 by Valuma
fafaTance Ful ¢, 26 + 1 hour nens
ASTHM D471 with

Mazhyl Aleshal
83/1% by Volums

4. Par che Flew Chart, sabjecc tha praseribed nusher of
lasarsad dvicohax Eo che podc lmmarsioo CAACE
perifisd helow:

II1I. K. Icpulss

11I. G. Humtdicy

1I1I. H. Salt Spray

I11. I, Tarmimai Scrasgeh

Accaoranas EaguiZamince

a. Swiechew suac fully sest the raguirements of tha
spacifisd posc imsarsion TEAT.

b. Hemeonforoance is dafinad a» amy switch nec peacing
che eritaria in seecfons A, B, C, or 0. Sanplas
usad for chis casc muac be desEroyed afcer all
Esdting ia coupleced,

12 18 W EZ-FIVC-9F924sAA
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G2 Engineering Spacification

(v. STALISTICAL AMALYIIR METHODS .

A. For ¥, IP.1 und IP-? cascs, all samplax Essted musT pads.
Hxving all the raquirad sampis sizs pass will provide daca
*0 supparc tha cenclusion thac cha avitoch bas n oinds
raliahilicy A, at a given confidemes of C. Tha noeaeian
Fo-k im incerpracedc ai minjsun ralisbilicy squal co K, 4t 3
confidenss C; chus P9O-.80 means = minimus raliabilicy of
S0% at 908 confidanmea. )

B. All sanplas must pass i the statistical ST accaptands
ericatia xearsd For tasts wich 1008 Fraguancy; ar sarplas
from loce, wvhich coutd have o varisbls siza.

V.  EEVALIGATION RECUIRRCENTS

A. Wao change in danign, macariil. progass or compaoant suppller
shall ba weds wichout prioy approval from cha ralsamiop
Froduct Engicsariog Office. As pare of approving a changa,
cha releasing Frpduse Engimmsring OEfice will astabhlish cha
porcion of tha Product ¥Talidacion caacs regquirsd co ba cun
o cwvalidace the awicch. Tha following cabls iz %0 be ussd
an a4 guide in detsrmining the cyps af Lasts raquirad for
revalidacion requiramancs.

RANYING CHANGE REVALIDSIION
Fracase or Murarial
—LCDTMERE
1. Tetwinals, Concacts, or I11. 3. C, E, G, H,I.
Campad=or J, L. K,
Casa or Rousiag All Teata
lsc or Disphragm til, a.0ETF.1.K,L.
Firting ar Fluid Commaceim III. o, E, F, H. T. M.

A, Ammual revalidation is oot tequirsd on sacryovar wwicchas.

vI.  LOT IKFINITION

A lot ia definad a5 no mars chan sight (B) heurs af preducciem
up €8 4,000 preces. If shifes sxvand baysund sight (1) hours, or
maza than 4,000 pisces are nroducad in & abhifr, che product Ausc
he cmpazaced inro ar lassat cwe loca.

13 18 W ES-FIVC-9F926-AA
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_@ Engineering Spacification

YII.

WiIl.

AELORD AELENTTON '

A. Recording and record ratanciog ahgll eonform wich Fozd Q-
101.

3. Predyseien Validation tasc rasulbs and analysis 78 28 ha
forvarded co tha relsaping Product Enginesring Cffica bhefore
approval for ahipant of production party cen be prauced,

C. L[o-PYocess Esat Tasulcs shall ba avallabls ac the suppliaxr's
canufaceuring facillicy for tha releasing Froduet Enginssring

Office and Ford S04 or ity repressacacives co reviaw on
T :

All switchax ars co e identified wvich tha Ferd parrc numbar,

supplisr idencificsrion, amd a4 dace <odm indicaring £inal
assanmbly.

All Enaf squipmenc and casc procaduras for cescing to this .
specificacion sust be approved by cha ralsaaing Frodust b
Englosating Office and no chapge {n squipmant or procsdurs may

ba sade withou: chalr vrictan eapcurranes.

Task port configucscion is shewn in Figums 3,

Orringm, if usad ip the deaign, shall bs Ersa from cucs, nlcks,

abrasions or sny other damags whioh weuld resule in = fluid
laak.

ALl switchas wast bava a shippiag cap inscalled ovar the part
thrpady to pravsne concamiparicn. All shipping capxs muat ba

approvad by the tsluaming Praduce Eonplrescing Office prier ca
preduscian incorpotation.

all swicches thac do poc pass cha calibracion Tsac aT# to
sithee be rasdjusced and cechecksd. ar sorapped. (Salvage of
comparent parts parmicead vith 1008 reinapacction).

If predusc nencanformanon coourw for caxr Saccions TIL. B, C. O,
I, F, and J. produccion shall ha wtoppsd mnd the problsas
carzastad. All production locs shall ba sarced LOON priax e2
shipmane. Suspeetsd nonconforssnes of amy shipped parca shall

ba zeportad imsediztely co the relsasing Produsc Pngineering
office.

I rencoafarmance of “he scacigtical acceptince critepid occurs
for teme Sectioma IIL. C, H, I, E, L and M, & causs £o recall
che swbiect weaks produccion and o SCOp peeduccion may resuwlc,

FRAME

Tk

18 7 ES-F2VC-9F924+AA
aF AR MUMBER

551 PD BE4T-82 v stmrmn mermrr oo THNHTBA 004231




2> =rgineering Specification

Ix. COMPILATION OF REFERENCE DOCIRENTY
ASTM B-1l7, Salc Spray Tascing
Ford §-101, GQualicy Systam Kcandapd - 1971 Edicien .
ES-FOED-laacbb-hh, Specificacien - SLY Aday - Wirs Commactor
ES-F2VF-9C735=AA, Spacifiesrisn - Ssrvo Assambly 3pesd CémErcl
¥
15 14 WV ES-F2VC-PF926. A4
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JLTRA FAST
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Appandix. 4.2.1
Initial and Final Characterization
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Appandix 4.2.2
Burat data and Weibul}
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Appandix 4.2.4
Thermal Cycle Day/Tima/Tenp
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Appandix 4.2.5
Fluid Rasixtance Tast
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Appandix 4.2.6
Humidity
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Agpaicix 4.2.7
Salt Spray
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TeEXAS
INSTRUMENTS

g

Fard Motor Company Cacymbar 20, 1971
17000 Qukwagd BTvd.

Po3. Bow |SA4-D-201%

Dearborn, Michigan #2121

Attnt! HMr. Mark Scholler

Subjl  Supplemental ISR Submiswion
Fard Part Nunber F2UVC~¥F924-A8
Faus Car Beries

Akt initial LFR Submiszazlon
Dear Mark,

Enclosed, pleasa find aur supplenental sanple warrant faor
NOZC deactivation swuitch, Ford part nuaber F2VC-FFP24=AN,

The sarrant includas coferences to the alert noe. ALIDILS193
providing conditional approwal of suwiltches urilizing mapually
enimpad partm,

A zopy of the supplesantal ISA testing addressing disphram
Tafé during Lpulfa Tasting. MPIST intormation ir alse
ancliossd. Finally, (37 spmplay of bagey with the corracted
1,99 ~ 2,04 base cavity nold disension are enclosad,

Elegars Ixk me know iF you have shry questiaons or 17 | may ba
af any Tyrthar a20iataNce.

Ragards,

Watt

Enginewr
recipion-Cantrals Departmeant
Gantrol Products Divisian

ecf Dave Crarn, M8 1Z2-2% Charlie Douglaw, MS :12-33
Andy McOuwirk, HM$ 12-27
ftave Majora, TI Farmingtan Hills, Michigan

snclt ISR Supplimént, ISR Harrant, Fanple Sirrected bhiad
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W IHITIAL MH-E WAHHANT Wi 31234
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NEXT GENERATION SPFEED CONTROL . F2VC-9FR924-AR

Pl N e e - M— [ —— T
Cantral [bam Oy Ows Engirg sty Change Lavel [T
at BROCE PRASE we

Shown 8 Drawing ML PZVC-SF924-AB Pt Waight ?ﬁz by
Aasaon for tndthl fample: '
[0 anltin Bubrminsion O Suanss In OpSionsl Canrirustion ar i) [ mrocem Evings

Englasering Changein Anamporsil, Ripiswwnant. o Kafurbiivia Tookng [ Change in Butcasarinr o Bawria

u—
h-ln-_fu-l- an 1 [ Parte Procuoml o Adssonal Locsion

AUPPLIEN BFORMATEN (Manulaciuring Losrtion)

TEXAS INSTRUMENTS 34 FOREST STREET

Sugpsiar Name Siree Adcrase

ony ATTLERORD s MA Pl Gode az703 Coury USA
Suppler Weg. Lacation Cove —pung __ TUTZE Curtorner Assignea FORD MOTOR €O ~ EED
CUSTOMEN INFIRMATION

Susomar Neme PORD MOTOR CO - ERD mmn HENDERSHOT Seyer Cade 165
Purehusa Owdier Humber Sampie Acceptanes Level

- NEXT GHNBRATION SPHED CONTROL

ARATS

The sewulls for dmensionsl
i nwnmmﬂmwnmumnmmm

Snbmissivn Chupphiinl

7 Soveahal Frim Matorial Tost Fovsl Caabal Miga

O sniiary Drwdeged Tinings Cariioniiona Procesl Capablity Foslis
L] cersct wember o Sampiee Punsiieenl (78] Tool Rastili ] Pracimt Muw Disgrem
] Dimessionst Reswitn

Fradust Enginsaning Appreval Cilnsoursmand ey
Buppariing dabl for M Piguirinanty o Svbilible wpan reguast. O e

ISR SUPPLEMENT WITH ADDITIONAL THSTING TO CLOSH OUT ALARY NO. AlQ1&65193:
ALS0, CORRRCTHD BASE MOLD DIMENSTONS,

lmuﬂ‘mﬂmﬂ by ll'l l\hlnd'ﬂl' mm
J

g ?;,, /
T T 1o QA ENGINGER ., 508-699-1718

APPIOYAL fuhon souuirsd by suviomel prossdun) 0 Aperaves ] Majesten *
Fgnalure Dl




CORRECTED MOLD DIMEMNSIONS
F2/C-9FY24-Ak

CAVITY # 1 BFEC, Z.06 - 1,83 |

mmemmmsar|em s ————————

Al | 1.%2 {

] | 1.94 |

--ln-----lrl----——----—--———-—-——.

Bl [ 1,985 ' |

cL | 1. 983 '

c ’ 2.00 1

Di | 1.99 '

mrmmw—smmr | e ey —————— - |

D | 1. 973 '
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INSTRUMENTS

*»

HIRERSI0SAL JAALYE(S O PART SUNBER
FIC-M%2E-10

WOTEs AAED MINT JEROTES CAYITY | 1

P OBLUEPRINT  PCAWITT § 2 ICAPITY § XC ICAWITY § &0 LCANCTY § B3 IEARITY &L | CemENTS |

E SPEC | ACTBAL | JTWL | MMl ! kML ! ACTRAL ! |
“;—iu.u el e ll T T RS | 4 | :
2 i L P P A B o I :
:Eimn- uusi 19.82 i . i 19,64 : RECR '
":“:l-‘.“ - 165 : 16,42 : AT : Ih. 6k ! 1%.64 E | X ! :
R N R E
. Ell.“ - II."! nms 1 .9 1 .m 1 I1.N ! nn | |

| __!_E 1,4 2.1 !:.n 2,85 i:.u L !:.u L iz.u ™ Ea.n 215 : i
] E.-"' 12 154 LK !l.“ .57 14 L1l !I.ll [T E'u" i ! |
R IO IR —
Jf“! L.H- LA : 1.0 : 1.8 : 1.5H { .15 : 2.5 :TIII. T0 € COMECTEN ;

TRE MS CAR (TN
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OFF OF T4 SAnE FA0BUCTION TOOLING.

THE {F3TA-3R900-AAY AL
SLAATTT KET FENTRE WHICH |
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§ DIFFERDNT @M TRELFIVC-5F024-A01 SHITCH,
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HIGHLIGHTS \Fﬁ K *
Stephen 8. Offiler o
Week Ending 90-12-20 W

DIAPHRAGM LIFE:

All devices from the round Kapion tast have flnally failed (except one, expected o go Any
secomd tow). Results ame as follows: '

Conol Iot, square Kapton Betawm3. 3 Themw] WIK Rel @ 300K=99.51%
All ound Kapton Lots Bemn=9.1 Them=2330K Rel & S00K=90 9909

The only questionable sspecr of the above tost is that the round Kapoon came from a differeat
lot of material, possibly produced-in n lab procecss, and thevefore it poasibly has greasr
ical propertiea which help account for the increased life. We plan a st uting aquare

o versus Toundd Kapton from the same material lot.

:

|‘I'H'i‘ o

We plan to consolidate all recent knowledge gained from varlous design and process testing,
_ané_. ¥ end hold » meeting in early January.
R

The Pass Car nevalidarion has bean completed successfully, and the addendum to the criginal
st report has been writien, bound im T1 rest report format, and delivered to QRA for
submission 10 Ford. The 90-day alert axpines on 91.12-31. We ran two test lots in parallel:
crimped on Hand Line, and crimped on AMI using HL tools. All of these devices passed
S00K cycles with flying colors. The writeup includes both sest Jots, such that we will be
approved for both processes ising ML crimp dies.

{L8-1 sentorn, 7T twiches) has been aborwed a SKK cycles, with

2 devices remadning. A mugh draft davelopment schedule has been assembled, which shows
5 that we can begin shipping new devices us early a9 0392 If all goes well, and high priority
e an completion of all inermal and customer validstlon sesting. This also assumes red-
e Ppe{nwmﬁnppﬂnulmhd'unm.ﬂmlhu.llll-'!ilplpu-wuk.m.m.}

DFMEA:

Work is progressing fwirly smocthly. Since we recemtly began the serious atempt af
cormpleting teis task, we've experienced oaly minor schedullng snogs. Addltional rosatings
have hoon scheduled in order to continue on & path ko inerceps mid-Fabruary completna. At
this point, this effort is cocupying slgnificantly more than the 3-10 hours/wesk } previously
estimated, and this Is Hksly o continue.
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- INSTRUMENTS
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EIMENSIONAL ANALYSIS ON PART MUMBER
F2AC-YF¥24=AR
ENVELOFE DIMENBIONE TO BASE ONLY

v BLUEFRINT ! CAYITY % A | CAVITY # B | CAVITY # C | CAVITY # D
! SPEC i ACTUAL | ACTUAL | ACTUAL i ACTUAL !

] g e e | e |=——rm e nan | e m e | -

1 ! 1i.49 = 11.90! 1]l.80% I 11.817 I 1li.817 LI P L |

"'5"1'I;Z;;‘Z'ILT§EE"I;fiéé'f"1"12?355"":"I;:;;I""i"I;f;;é""i
S L S -

3 19,45 - 19,8} 19,752 | 19,734 | 9. 787 P19, 7P |

4":"';:34':';.a;;"';:;;;"":“";:;;“"':"';:;:;"":";:;;:‘*"':
"Q"i"I:;;'Z'EIBL'i"'If;E;""I"'If;LE""l"If;LE """ | 1ere

a1 1iza < a.mm 1 1,365 1 tesar o 1.a23 v L.soo )
B U = e L T - T
.60 - 11,92t 11,768 1 11.768 4 11783 0 1,797t
T T e T e 4 1t.7ee 0 il.7a7 )
";"i"STE;'Z';T;;'iB:;;;"E:;};:BTEI;"SféééiBf;éé"Ef;;;iETLIE”S:;;éi
o Va7 et o zesen o zsow 1 zesiz 0 zoeee 1
""" e I A
Tt Tielos max 1 1e.es7 1 1e.708 1 18.871 ) 18.708 1
""" i”""""""'i"IQf;BI""E"I;Z;Zé""E"Zéf;Z;""}"15?55;""5

Y YlE. 5% - 13,1110 1Z.E00 I 12.829 I 12.852 L VP & |

R

: b LR.S2% b 12,800 I 12,842 1 12,824 I

A A EEe e mmm————— [ [rrreemmer=——— ] —mw—————mm = | = —m
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I BLUEFRINT b CAVYITY # A 1 CAVITY # B | CAVITY & C ' CAVITY # 0 1
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Py hmmmme e oo | mmmmmmem e |ommmmesmmmmm | e ——m e ca e}
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————— L e e e e N N el |
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17 'R 3A-E.F2 2K 0 8, 535 | 2,553 1 a. 434 1 8. 578 {
S fmmmmae o mam hmmmmmmmmmmmm N TN — '
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————— I—--n--—-n—u--.n--.l-—l—-—————————-—.—I———— -——-—————'-——-———---————-l—————--_-n----l
18 1 ZTNED » /= 4DEEI2‘B‘EE ZTWMINIZ2ADEG TS&MIN!ZROEG &47FIN!24DEG ﬂﬁHTNI
el Ty Ry B e
b li’iﬂEﬂ 1OMIN! 2ADEG  14MIN!24ALED Q4MINI| 24DEG 43HIN|
————— l-—-—-—--q--—---'----——--—-——l—————.————-——-—l—————-—————— ——
1% 1 LF1.T9DEGY ZX 'FZDEB == 1F1DEG 3J1IMINITIDEGS 2ZOMINIZ72ZLEG ﬂlHIN'
e B | mmmmmemmem—o)seam—emmmmma| ammm—mmmaman |
! FPI0EG O7TMINI72DEG == VFRDEG 10MINI7INEGE  1Z2ZMIMY
————— i----r-—-——-—-l-r--l--'—-—-———-—-—-—I————-q-.-—————_-———---—---—_—-————-—------—-!-
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T0 OBTAIN THE ATRENOTH. THIE COULD STILL BE THE CHEAFEET SOLUTION
IM THE LANG RUW.

231 CAM THE HEX TRANSFIIT THE TORGUE TO THE CRIMFE RING HAND AN THE
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_CRIMP RING TRANSMIT THE TORGUE TO THE HEX PORT. FEA MODEL
/REGUESTED. MODEL. 9HOP PARTS ON ORDER FOR TESTING TEST.

FALLL.BACK OPTIONS:
A} I[F HEY I8 STROMG ENOUGH, WELD T CUP AND ELIMINATE CRIMF RIND.

I AM WORKING OM & EPIM TEBT OF CUP TO HEXFORT.

B) GO WITH SINGLE FIECE HEX AND 5/9 LISK. BUILD OM HAND ASEEMELY
LINE. THIS IS5 VERY RISKY BECAUSE OF INSUHFFICIENMT TIME TO PRODUCTIOM

TAOL THE HEXFPORT BEFORE IBIR.
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