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1.0 GENERAL

1.2 PFart Humbwars:

1.1 Customer: Ford Motor Company P.1.A. from ITT Tevas

1.2.1 Ford P/R: FiDC-9F924-hA
1.2.2 ITT Taves P/N: 10.0522 - 9507.1
1.2.3 Texas Instruments B/N:  77PS8L5-2
1.3 Engineering Specification: {inv delta) ES-F2VC=9T524-AA
1.4 Date of Completion: 920811
1.5 Quantity of Units Taated: ac
1.6 Dispoaitien of All devices are prnaiﬁtly retainad onder
Tastad Unita: quarantine, completely separate from any

production devices, to be dastroyad per
the E§ at a later date arfter full ISR

approval la obtained.

1.7 TI test serisa numbar: 245-15-80

1.8 TI Prossure Switch test report number: P&/52/80
TEST LDT NO. TEST DEVICE
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2.0 OBJECTIVE

Thia tasting was performed to demonstrate the ability of 77PSLS-~
Z to conform to customer specifications given in (inv delta) ES-
F2vC-9F324-AR, in fulfillment of the requiremants of the Initial
Sample Report. Unitz tested wera built uaing fully gqualifiad
production cemponents and production assembly squipment.

3.0 TESY PROCEDUREKS AND RESULTS

All switches were tested par Ford Engineering Specifieation {inv
delta) ES-F2VC-9F924~AA. A copy of this ES iz included in Appendix
{.1. Procedural detalls ars thereafors omitbtsd frem the
prasaentation of yesults in most cases. In those instances whare
the BS precédure methodology requirea elaboration, a complate
explanation of the procedure is presented. For all teets, raw data
is included in Appendix 4.2.1.

Flaass note that validation of tha SHO Taurue switch (F3DC-9F924-
AA) was combined with the Crown Vic/Grand Marquis switch (FZAC-
Sra24-2A), as previcusly concurred by Bruce Maeroff, Suparviaor,
Passaenger Car Braka Systams Engineering Dept. Ford Mator Co. Saa
Appendix 4,3 for the memorandum dated 14 April 1932 which atated
the ratjonale for combining these tenmts.

The differsnces between FZAC and F3DC are a= follows: F3DC
contains an crifice within its fluid passage which is nominal 0. 5mm
in dianetar, and located at a minimum depth of 2.5mm. The port
fitting of F2AC im zinc plated with yellow chromate, while F3DC
aubstitutes clear chromate for the purpose of visusl identifi-
cation. Otherwige, these twe parts are abaolutely identical.

TI-NHTSA 008739
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3.0 TEST PROCEDUARS AND RESULTS, COMTINGED

The antire battery of EE tests was performed on F2AC, while only
those testa which eould possibly be affaected by tha presesnce cof
the orifice were performed on F3ADC. Thesae testa ara Impulse and
Thermal Cycle. The purpoas of the orifice {(alac known aa a
"anubber®) is to restrict the fluid flow velogity, which tends to
reduze tha avdible nolse and tactile feel during switching actien.
Thesa two testsa are the oaly ES testa whers fluid flow is preaent
and therefors a potential factor. Environmental resistance of the
yellow warsus clear chromate iz not inecluded as a possibla
differentiating factor for the following reasons: TI has been
supplying hydrauliec pressure switches to Ford for powar stsering
&nd brake applications since 1984, and variants of thase devices
have usad both yallow and c¢lear chromates. At nc time has any
testing of these devicea shown any difference to exlst. Thia is
further aupported by wverbal inputs from experts within TI’s in-
house plating operation,.

3.1 CALISRATION

3.1.1 Davices testad: 245=15=-01 thru 72 and =-B1 thru 110

3.1.2 Frogedure: Calibration is chacked at room temparature
uaing ambisnt air as the pressure medium. Calibration
settinga, as spacified on the part drawing, are actuation
{electrical contacts opening) at 99 - 160 pgig, and
rolesase (contacts reclosing) at 20 puig minimum. For the
purpose of atabilization, actuation waluea are recorded
onn tha gixth cyocle, after gubjecting the awitoh to twe
(2) pressure cycles to 800 pelg minimum and back to zera,
followad by threa {3} ecyclas to approx. 10% above
sdctuation pressura and back to approz. 10% helow releasae
Preasuxe., Tha change in contipulty i3 measured whila
conducting 750 +/= 50 milliamps at 13.0 +/- 1.0 wvolts DC.
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2.1.3 Equipment: Custom TI designed and built pressura
check statien, using Aaise Model CMI63E5 pressure gage
calibrate<i on a regular quarterly achedule. Continuity
change measurad on custom TI dasignad and built squipment
maeting the above slectrical parameters.

3.1.4 Initial Results: Prior to proof tasting, the Avaragae
actuation waa found to be 125 pgl with a aigma of E.0;
aftar proof the average actuation was 129 pal with a
aigma of 5.3. The avarage ahift ia 3.2%. PFrior to proof
tasting, the average release was found to be L}l pel with
a8 slgma of 6.85; afisxr proof the averaga ra a waa 115
pal with a sigma of A.0. Tha avarage ahift 3.6%.

3.1.5 Fiflal PResultas;: Prior te proof teating, the average
actuatlon was found to be 130 pal with a sigma of %.4:
after proof tha average actuation was 129 pai with a
sigma of 5.4, The average shift is -0.8%., Prior to proof
teating, tha averaga release waa found to be 107 pal with
a sigma of 7.3; after proof the avarage release was 107
pai with a aigna of 6.8. The average shift is 0.

3.2 WVOLTAGE DROp

3.2.1 Davicea teszted: 245-15-01 thru 72 and ~B1 thru 110
3.2.2 FProcedure: Voltage drop 1s checked simultangoualy with
Calibration {see 3.1.2]. The neasurement im takan at
roem temperature using ambient alr as the pressurae
medium. For the purpose of stabllization, data is

recorded on the sixth ecycle, aftar subjescting tha switch
to two {2) prassura cyclas to 800 paig minimum and bpack
to zero, followed by thres {(3) cycles teo approx. 10%
above actuation prassure and back to approx. 10% below
ralease presaurs., The voltaga drop is measurad while
conducting 750 +/- S0 milliamps at 13.0 +/- 1.0 volts DC.

TEFT L.OT NO, TEST DEVICE
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3.2.3 Egquipment : Fluke Medel SD020B Digital Multimatar,
calibratad quarterly, wused in cenjunctioen wilth the
continuity equipment in 3.1.3.

3.2.4 Initial resulta: Values for all devices £81l balow the
spacification of 200 millivolts maximum by closa to two
orders of magnitude! no speciflc statlstics calculated
for thle reason.

3.2.5 Final resulta: With the exception of parts undergoing
Impulas teating (devices 245-15-81 thru 104), all £inal
reaults wera comparable with 1initial resylts. The
Impulse parta experience an increase in the woltage drop
reading due to the spacified 25,000 cyclea run at full
alectrical load, which causes a certain amount of nozmal
arcgion of tha contact aurfaces. All 24 Impulse devices
still fall aignificantly below 200 nV maximum, and
atatistics ahow a Cpk of 3.47.

3.3 CUORRENT LEAEAGE

3.3.1 Davicas teatad: 245=15-01 thru 72 and -81 thru 110

3.3.2 Procadurs: Par the ES sacrion III. C. Thias test is
conducted as a pasa/fail.

1.3.3 Equipment: Assoclated Ressarch HyPot test unit used as
power acurca faor 500 VAL, &0 Hx test cireuit. Fluka
Model 8020B Digital Multimeter, calibrated guarterly,
used to measure voltage drop across a series resistance
of ona megohm (+/= 5%).

3.3.4 Initial results: BAll devices passed.
3.3.5 Final results; aAll devices passed.
TI-NHTSA 006742
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a.4 PROOF
3.4.1 Devices teaated: 245-15-01 thru 7? and =31 thru 119
3.4.2 Procadura: Par the BS gection III. D. Thie test is

conducted aa a pass/fail. The test pressure specified
on the part drawing is 3000 pai.

3.4.3 Bquipmant: Enerpak model P-2332 hydraullc hand pump using
Enerpak hydraulic fluid as the preasure medium.
Hydraulic fluid is remeved from tha devices using a
gombination of vacuum and renidue-fresm sclvent
SprayoniT™) Hi-Tech 02002 TF Elactrical Contart Cleansr.
US Gauge $33714 zeading to 5000 paig with 100 pai
incramants, raaclvable to 50 pai., calibrated quarterly.
Custom TI dasigned and built safaty anclosure,

3.4.4 Initial Results: &kll devicas passed.

3.4.5 Final Resulta: All devices passed.

J.5.1 Daviceas tested: 245-15-81 thru -1404.
3.5.2 Procedure: Per the ES section III. E.
3.5.3 Equipmant: Thermotron model S5-4 Minl-Max envircnmental

chamber capable of =-55 C t» +200 €, humidity
uncontrolled. Cuatom TI designad and bullt cyclex,
utllizing Enerpak intagrataed hydracvlic pressure spcurce,
TI315 Programmabla Logic Controllar, Moog mervevalve and
controller, Simpaon slgnal generateor, and oppoaing-
piston fluld isolators, to produce a hydraulilc-fluid
flow=typa primary with a brake-fluid dead-end-type
sacondary terminated with a Z4-staticn manifold squippad
with internal heatera. Capability to 5 Hz at 0-1450 psigqg
cycle. Custom TI designed and bunilt 24 skotion Switch

TEET LOT NO. TEAT
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Monitor Cirouit which automatically stops tha cycler in
the egvent of abnormal sawitch action, defined as
continuity change which doea not track the signal from
the signal generator. Thermoopupla readouts calibrated
quarterly. 12=-atation 1inductive load bank, par the
schematic found in the BS (figurae 4) used in tha last
25K cyclaas.

3.3.4 Rasultsa: All devices pasged the acceptance reguirements
of the E8 {mections A, B, C, D}.

3.8 RURST
3.6.1 Devices tested: 245-15-67 thru 72.
3.5.2 Frocedure: Per tha IS mection III. F. After holding

7000 pal for 30 aaconds as specified, the devices were
inadvertently prassurizad to approxk. 7800 psi.

3.6.3. Equipment: Same as 3.4.3, with the additian of Enerpak
gauge reading ta 10,000 paig with 100 psl increments,
resclvable to 50 psi., calibrated gquarterly.

3.6.4. Resulta: All aix davicas pagsed 30 segonds at 7000 psig
without evidence of fluid leakage or seepage from the
switch or threads.

At 7600 pal, one device {-70) displayed evldence of fluid

zeepage.
THBT LT WO, TEST FVIGR
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3.7 HUMIDITY
3.7.1 Devices tasted: 245-15-25 thru =30.

.7.2 Procedure: Par the BS section 1II. G. Plaase nete that
performing a full characterization per the ES conalsts
of measuramant of actuation, relsase, voltage drop,
current leakage, and proof. This battary of teats when
performed on aix (6) devlices takes approxirmately 2 houzs
to complate. Therafore "Within 15 minutes..." rzalled out
in the ES (section III. 5. 2. a.) ls an accsptance
raquirament that is physically impossible to pmet. Every
affort ia made to complete Final charactarization within
the two hour pariod atated above.

A.7.3 Equipmaent: Aumidity chambear RK madel 55.

3.7.4 Basults: All devices passed the acceptance raquirsments
of the ES (amactiona A, B, C, D}.

3.8 BALT 3PRAY

3.48.1 Davices tested: 245-15-31 thru -36.

3.8.2 Procedure: Par the ES asction III. H.

3.8.2 Equipment: Harahaw salt apray chazber.

3.8.4 Resulta: All devices passed the accsptance reguiremsnts

of the E3 ({sections A, B, €, D).

3.9 VIERATION

3.9.1 Devices tasted: 156-15-6% thru 66.
3.9.2 Procedura: Peaxr the E5 section IIT. I.
TEST LOT NO, TEST ICE
[FErren ov
AFRROVED WY Tms u.n'rim.-a.:;utl'.::mrn ol [poe.
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3.9.3 Equipment : Vibration table, Ling, model A3J95 with
Hewlatt-Packard model 5427 controls. Alr tank with 350
paig minimum prassurized Nitrogen used to actuate devices
with at least 1.1 times maximum actuation speclficatisn
on PArt drawing; 160 psig % 1.1 = 176 pad minimum.

3.9.4 Basulta: All devices passed the acceptance regquirements
of the ES {(sactiona A, B, C, D).

3,10 TERMIWAL BTREWGTE

3.10.1 Devices tasted: 245-15-13 thru -24. :&
3.10,2 Procedure: Par the XS aection III. J,

3.10,3 Equipment: Custom TI dasigned and buillt Ffixturas for
gaging terminal novemant after force application and for
application of impact via a pendulum. This equipmant is
regularly wasd on tha 57P5/77P5 asssmbly lines in testing
to 7T Quality Asaurancae Specifications.

3.10.4 Rasulta: &All devices paassd tha acceptanca requiraments
of the ES {aectionms A, B, C, D).

3.11 VACOUM

J3.11.1 Deviges teasted: 245-15- 55 thru 60.

2,11.2 Frocedura: Par the ES sactisn III, K.

3.11.3 Equipnent ; Kinnay vacuum pump. Sansotec Fprassure

tranaducer range 0-25 paia calibrated quarterly, with
Fluke model BDO20B Digital Multimeter readout, calibrated

quarterly,

3.11.4 Reasults: All devices passed the acceptance requirements
of the EE (sescticna A, B, T, D).

THET LOT M0, m-_
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3.12 TENPERATURE CYCLE

3.12.1  Davices tested: 245-15-105 thru 110.

3.12.2 Procedure: Per the ES sacticn III. L.

3.12,3 Equipment: Same as 3.5.3.

3.12.4 Resulta: All devices passaed the acreptance requlrements
of the EBE (aectiona A, B, C, D).

2.13 FLUID REAISYANCE

3.13.1 Davicas tested: 245~15=01 thru =36,

3.13.2 Procedure: Par tha ES section IXI. M.

3,13.3 Equipnent: PFluids ag called cut in ES table in III. M.
l. c. plua appropriate beakera and stoerage apparatus;
vented hood,

3.13.4 Respults: Théa 36 devices were divided into groups as
follows for subasquent testing. Resulkts of these tests
are reported in the section indicated.

3.13.4.1 Impulse (3.5}, -401 thru -12

3.13.4.2 Terminal Strangth (3.10), -13 thru =24,

3.13.4,3 Humidity (3.7), -25 thru -30,.

3.13.4.4 8alt Spray (3.8), -31 thru -36.
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Appandix 4.1
Ford Englneering Specification
{inv delta) EE=-F2VC-SF324-Ak
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&> Bnginesring Specification ~1
BTG URERELY - EFEEN EONENCE. DEACTIVATE
L.

Antazzl -
This mppaifisaticn covars tha Eait Teguiresints for the spesd

ssatrol dasctivats switeh -I792E- uand in the elaotrecala speed
asntyel systam. Design changes en the switch assemhly o ivs

aegpananty =shall oot be meds without complisnos to Bacclon ¥V of
this specificaciow and writcen sppreval frem chs yulsaning -
Protustion Inginssring Offigs.

Thiz sgpiosaring speolficstion 1 a sepplasant t5 the Talshaad

draving wn the sbeve « ol all repuiswesots bezein moat e

wat [n sdditics t» mwummm.

Kinisos wesmuxss muosssury for demcmatrating sesplisscs te thaes
ﬂqﬂmmﬂmh-ﬂmﬁn

The Senca, 1a nigea, and caat Erequencie;
- :ummn :::.: I:ﬂ?u:::q‘:puuimlu rafliar :h

IL.

niniwm rsguitsssnts sstablished to provide a ragular ewalustien
af oanforesnce to desipn iosent. The mpinesTisg Taet prejras
ia incended &8 & supploecst to naymal matsrial inspeseiess,
dimepsicnal chaoiing and in-process céntTels, sl shauld in oo
way séverasly influsnos cther inspeocion oparaciens,

01l supplinca may inplesenic d1ffstent Coat Spiple 4ldes el
frapanoles providing thess bhave baen Included in an
alearnacs Comtrsl Plan ayrpraved tha I.p thls
Produnt Eagioesaring Office aad mousurred in Iu BGA.

INECTIOE YALIDXTION ANC IN-FIOCET TEXTE

* Produstion Validaciow (P¥) Tanta most ba camplated satinfac-
worily with parce fros produstion tooling {mhd precasasan
whars poanible) bafers LEIR approval shd suthorimation Isr
ahipmant of preduation paxta szn ba vffegtad, Parts mast e
ravalldatad nomplataly, ar per Beotion ¥ vhansvar any changs
is made which smild possibly affest part functiem oz
parfotnanas. .

* Io-Pressas Test These 1 {IF-1) - IF-1 cesce nre used Eo
dearnatrats prootad aMHbilivy sl sust ba amwplatad using
inicigl preductisn parcs from production Tuolismg sod
proossass prisy ta fivet prodnscisn shipssnt sppreval. IP-1
CulBd 258 to qentinoa in +EfeaT entil prodcamn sapabllicy l..l-
daipmatrated,

* In-Frooess Tests Thaas 2 (IP-3) - IF-2 tast progran may be
implomentad snly afcer pescsss cspabllity has been as-
cablishad. Tests must be soapleced wich produstisn parts mm
& contloning basis, Exmplas for thesa cests Bt ba salsatad
o & ranslom basis to represent the sncire prsdustiom
prpulacion as padh ad poeaibls. In the svent that any of the
reyuirsmenty ia thass tests is not mer, tha rasocion plan
speaifiad in Ferd QLO1 Sast. 3.3, "Enginesring Specificacion

" ghall be Lireniced.
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@ Enginesring Specifiastion

Y11, IE3T_INOCEDORES AND SECUTREMENTS

.V A, galibretion
1. Iasc Emguirsmancs

a. Jwvitah calibracion l.l.\‘.l ba chedked at room
camparaturs (16%8-33"3% ueing asbisnt air ox
apivalent. i

¥, Calibracien ascilvge shall be spanifisd oo the part
trawing with the ssttings checked aftsr 1 or mexe
preasurs cyclew with ssbisnt siv, or sgulrvslent.

- Preasurs oyels Fangs i £o ba derarwined by cha

manufacturer ta irgcce swiceh calibracicn stabilicy.
The cut-in and diffsrsntisl set polnce ars to ba
ssnsured whilsa candanting 790 & 50 milliamparas
whila 13.0 & 1.0 volrs D.C. is applied. The pur-in
poine in 26 be abwoked with ildoTaddisg pressuts.

o, Tha mut-out point is to be ohackad with dacreasing
presauce, snd the diffarential s+t poine is o be
cdliulated wiing the fut-in presmurs miogs the eut-
out PresAUTs. ,

2. Accantapgs BAguiragants

&. Noncooforsences {2 defined as soy switeh point which
falls cucside che Toleranos bamd mpacifisd on the
pezt draving.

3. ¥albaga Ditop
1. Iaxt Asquizsmsncs

4. Yoltage drop is to be maasursd aftar 2 orT mozs
ayelan with ambiant airx ar aguivalant from O ta
10,000 £ 172 KrFa (1530 + 25 FAL) whils conducting
T30 4 Sb.willisops and 13.0 % 1.0 wolem D.5. i
applisd to the switzh., Undexr chams comditions wich
the switoh glosad tha voltage drop Le to b
mipnuyad, Hilliwalt aimnpecisn intatfsce at
taxadnals to be less than 10 millivelte,

2. Acantancs Jaguitamante

s, Hoooenforsenow in defined aw a woltaga drep in
sucysy of 200 willivalcs,

-.-_'_LI_LITLL.LIJ.-_LLI_LJ.I sda i X

WV E8-PIUC. GPIZ4-AA
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4> Enginsering Specification

® dv it Ll ia bl batatan

117. INEI TROCEDURR]. AND RECUIREMENIE (eomc'd)

€. Duxzant leskaze
1. Iaaf Rasuirsmanits

a. Carrent lasksgs is £ be chacked with 500 voles, SO
Bz slteInating curTent.

b, Cutrent ledkage 18 ©0 ba checkad:

{1) Batwesn tha swicoch lesds with che contascs wpen.

- (Z) Batwean tha laad aod the mritch housing with
coptasts closed.
(}) Batwean sithar lmsd sowd switoh béusing wirh the
'  contadis upen.

. Newoonformanos is daficed as sny leskags surtsnt in
sxosss of ona hundrad (100} miovoampers.

D. Proof Test

L. Iast Raguizemancs

a. HSubjece zampls mricches to Saotion & te eantablish
thait initia) switehing pressurans.

b. Frood caac ia to ba conductsd using hrake fluid or
aguivalent as the prassurs medioe, Tesg praseurs
shall ba as wpeeifisd on the part draving. TYest

. prasyura shall be Llsolatad fypm praswurs mourca and
held for net lage than 3 secobds,

g, Eaghaok the witchas to Isction A,
1. ACCADTADOS RAQUiLamencs
a. T nlh;mn af fluld laskngs, maspags, drop in

aF
tast preasyry greatsr than 430 KPa. {8l PEI] ix
paraittad.

b. A cheugs in cue-ln &ad cuE-out pressutes grastar
than + 9% Erom the initial waloe is oot permicted.

8. Tha cpxt pamplan yust be destroyad after =aating.-

g 14 ’ ' WV EE-1IVC- 9524 Ak
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e baladabtglalailly

#. Test tha mriceh For a eavsl of 300,000 wyoles.
Cycla prazwure batwsen {low) 0-176 ¥Pe {0-&d pai)
and (high) 10,000 £ 335 EPa (1450 1 30 pri).

1) D = 475,00 osynleg: 11 3 1 veoles,traes surftast ks
mtmiter fonotiom,

* 1) &3,001 - m.mm:m 13 + 1 walee D.C., 73D
+ 50 ., pix fipae &

' b, Braks Ffluid cespersturs to be 135 & 14°C and ssbient
Campayature to b 07 C min.

¢, Cyola rats 15 to ba 110-130 cyclns par minucs.
&, Switch mast opan and clode sach aysla.

i, Acaantasss Raguirsssnts

a. dfcar impalss test chaok to seceloma &, 3. £, & D
uaing tha pressducra sacahlishsd in sach ssction.

b, Noncanforssnce udllluduwninhmmtm
the aritaris in ssotiems 4, B, €, 4 D,

e, Samplsa uasd for this cant smut be dastroywd afcer
all tanting is complatad.

B, Burer strsngth is €o b checked ucing braks fluid or
squivalent Az tha prassurs wedice,

B, ll"l-lll.lﬂ..li the switeh to 6.3 HPa {7000 A1) mwinisum
and hold for 30° weosnds mizlmum.

i. Momtanos Esguicaments

. MNoncamformsnos ls defined as any evidansa of Fluid
laskpge or seapage frem the owitch or thyaads,
Samples oaed for this cast sust ba dastroysd aftar
aating is complated.

7 14 7 £9-r2VC-97926-Ah
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b a. Hount the switoh in tha test port im & nmidicy
. chasbar, OurTemsly Talsased maring slacepioal
cvnnancoy sust be Imacalled bafors scarc of case.

b, Bubjent tha wiveh to esn (10) comEluwitdun b_.tﬂ.q
cyales s hum

{1) Raime u-um- tp £3 +l0/-2 *G oy 2.3

i . bours; at 90-§is yelacive bumidicy. -
: {2) Mold 3 hours at &3 +10/~2 "C at 50-HE Telativa
I! mmidity.

{3} Lawar tomparaturs to 23 +10/-2 *C ovar 2.3
hours: ac 00-90% =slative mmidivy.

1. Asksptanse Rsgulizaments

., Wichin 13 winuter aftey completion of tha tenth
baaldity oycle sheok Chw switon to awetione A, B, €.
D, uning cha proosduras wetsblishad in sach saotiom.

b, Nonoonforoenae is defined as any switch not meecing
cha ariceria ip ssetions 4, B, C, o I

&, Mounr chs writgh ip tha Cest pork in a solt apray
chasber. The serrsncly relesssd mating slectrieal
oomneotor ang wiring sust ba inzcallsd prior to
start of Tamk,

b. KExposa che switch aisembly to 71 hours of salc apzay

2. ARcactangs Raguizemsats

&, Afcay sxpisure, chack tha switch £o sectisoa A, B,
€, b, unlig tha proceduts swtablished Ln sash
saccion.

b. Memsonformance i defivad g3 any suiteh =or pascing
ths aricefis in sactitmm A, B, €, o D, Ssmplan
usad for this casT muar b desteoysd afcsr all
tanking is vomplacad.

SN N T T O VO IO T O T T U O O T IO

8 18 | l 7 ES-FIWC-97H26. A0
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@ Ingineering Specification

III.  IEMY FROCKICNES AND RECOINEMENTS (cont'd)

1. Yibcstlion
Inat Raguicessnca

1.

Mount che swicsh in the tast pewt ond attach tha
ourrenily ralesssd mating slactriuel comomctor
bafsts auart of £akT.

Bwlitchas sz to be vibrated in 2ll 1 plapas wicth
alactrical centimuity baing monicersd during the
sgEits test. GBew Figate 1 far switoh silentation in
tha 3 plapms. Vibvatioo cascs afe to bé comdunted
&t Toom tamperaturs using brake fluid, ssbient air,
ar ‘squivalent &4 the presenca madive,

Internal prassuza shall be maintaived at O Efs G,
when the micoh is iz the closed poaiticn and 1.1
timas mux acouabion preassura shown em print vhan the
avitch im in the apsn panition.

Vibrata che swriceh a4t 1.5 mm displassammt (paak=-to-

paik) vhilas varying the fregquency wnlfaraly from 3
ta 3 co 5 Hx ovar & 5 mimuke parisd.

Vibrate the switah in alternata ops-heur parinds inp
tha open and alossd positions for « coral of § houes
im sanh plapa. (Tatal cast tims {x 24 heurs),

Avpxitancs Rapulzsments

Altar tha aptirs vibrakien saquanss chack Eha
awivabdn TO sactiond A, B, G, Or D uling tha
procadurs sscablishad in esoh meatiom.

Honconforsaeos Ls dalined a8 ny syldence of laskape
or auy changs in sluatyieal sontimiey/discencinaicy
during the vibraclam gyalas, or sny wwitoh not
meating the critezis Lo secticos &, B, ©C, oy D.
Samplas usad for chis test mmac bs dastroysd afcar
41l taating is oemplutcsd.

| ' VX FVC 0T 24 Ak
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a. Moumt tha wwitoh ip the test perr.
(1) apply o 09 + 9 X sntal forow &e mach Tacminel.

(1) Tith » pandulus spply o &% & 4 ¥ fimpast foxos o
chw switch hWousing at the comadtor smd,
psrpandinuiar ts the centarline sxis of e
svicah. 3as Mpirs 2 for foroe applisation

- point wnd dirvection.

2. Acqsetangs Msquirsssots

4. Chuak tha switch o sacgleny 4, B, ¢, and D uning
che proowduras satablished io asch asezion.

b. Wopeamforwance iy dsfinsd ay auy termioal of hausing
frasturn, ot any switoh not msating the oritaria in
ssutions A, B, G, or D,

K. Faouua
1. ZIank Raguizsmsnce
4. HMount the smricoh in the teat port. Vaomum tasts ara
o be condunted at room teaperaturs weing smbist
alr as tha prassura madius.

b, hibject the swicch ©o 3 ayales of vacuum fiow
arsospharic prassuza (760 mm Hg) to 4 sbacluta
proseure of 3-§ am Mg, Mainteln the wmowm fox &
it of S0 saoomds,

2. Accepcance Rasuirassnca

#, Chack the sniteh to sections A, B, €, and D using
the procadas satablished in sach msotion.

b, Monconformancs im oefinsd s any swicch.mor pasting
the eriteris {n esctions &, B, G, and D,

10

1% | | V m-ravc.

IFOdé-An
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b,

Hount switches in test ports; test to be tum using
curTefitly relesssd beaks Flald.

Ropsat cthe following procsdure 213 tlses.

{l} Lower tha smritch and fluold cespersturs to AT
lanat -§0°C.

£{3) Cycls the switches tan timsy ac 10
sneonde/cyoles. Owe oyela etnmists of &
pressura variation from 0 - 276 Kha. O (0-40 pal)
s 10,000 + Y43 Wha.0 {1450 § 50 FEI).

Hote: Switch must cpen apd closa sash aycle.

{1) Rales wwitch and Fluld temperscurs o 3E°C
ninima.

{k} Rapeat Step 1.

it ocmpiscien of dtep b, chack awicchea par seorions
A, B, €, and B,

2. Accantance EagulTamsnhs

[ ™

Bosomifprwanss in defiped as =y svidanos of switah
Eludd laakigs, dsspigs, or oot misting cha eritaris
of swotioms &, B, ¢, s D,

Mount tha switch in the teat port snd oriant as
inptalled in cha wahicis.

Inscall twe cuxTancly ralsazed macing slsccrical
cobnactor (with wire lesda) to ths sricch.

Ssquentially, issayse ths mricch inta sach of the
spenlifivd fluida, at & cewpavacurs of 23 1  9C, for
5+ 1 ascond. Ramove tha swicoh and drain ond mtors
ths switeh far the spasifisd cims at room
tempakatuts, prior oo imsersing inte the dxt fluid.

1"

1

V EE-F2VC-9F3a-a4
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@) Enginesring Specification
IIT.  TRAT FRCOGKRE MT) RIOUIKRMENTS (ecnt'd)
Flaid Drain Tise  _ftaxess Tims
Eafarsmen Fual & & 3 3 nin. nane
AFD D71
10We0 Engine 011 2% & 1 bour 14 days
Tchylene Glyool/ Vater 24 3 1 hour 2% % 1 hour
$0/50 by Volume
Braka Fluid TP 48 & 1 hour

pot 3

Tranepissisn/ b 3+ 1 how 14 daye

{nams) ﬂrﬁul-w

Taopzopyl Alachol/ Watar 26 & 1 bhour

30/50 by Yolume

Rafarance Pl €, 2h + 1 hour

ABTH D4T1 wich

T Aleakwml

B5/13 by Volume

‘-r

Far epa Flow Chart, sohijact tha praseribhad nushar of
immarund svitchas to the podt lmsarsicn Ceits
spaaified below: :

II1. E. Impulmn

II1. 0. Humidiey

1I1. R. Halt Fpray

II1. J. Terminal Jexength

Acasonanon Aanuizamsnts

Mtnbu‘-ut fully saat che requiresents of tha
spaiifind peat [muaveion cudt,

Ronoonformanes 1a dafinad o4 any wwivch nae meating
the cricaris in ssctions A, B, C. or 0, BEsmplan
visd Far this Tast must be descroved afeer all
tascing ls aompletad.

12

13

YV Es-rive-

Eh g (T
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@D Engineering Specifiostion

Iv.  BLAXISTTGAL ASALYNLE METHODS

A, For MV, IP-1 amd IP-2 tencs, all samplas tested must panm,
Having a1l che tequired sample size pams will provide data
o SUpport tha oomolusion Chat the sitoh B & ELDiES
Talishility R, at o plven sonfidmes of ¢. The motacion
Fa-1 is interpracad as minimm rallisbillecy squal to B, 4T &
confidmes €; cinas F90-.00 means a miglece zelisbilicy of
% 2t HOn asnfidenes.

. 4ll samplem wust pass 1s the statisticsl test soocsptme
eritaria avabad for tasts with 1008 freyvansy: or dasples
Lrom lota, which cauld have a varisbls siss.

V.  AETALIDATION RECCTAIMENTE

A. o changs in desipn, materisal, proasds Or compovant suppliaz
shall b mads wichont pricr approval from the Telasaing
Moduct Enginsering Office. Aa part of ing & changs,
the Teleaning Meoduct Loginsaring Offiss will astablish cbe
portion of the FPradust Validacion tests required cs be Tun
to revalidats tha svicah. The £elleving tsbls is to be used
am & gulde in dstersining che typa of tasts cwquicsd for
revalidacion ragulxsmemts.

DTS CHANCE RENALIRTION
Proassn o Kxtarisl
—ChEmeTant Ehips ot Mayw Suoslisr
L. Terminals, Contases, or TII. B, C, K. &, M,I.
Coomantat v, L, M,
1. Casa wr Heusing 411l Tazts
3. Disp or Disphrage I, &D.EFI XL
4, Ficcing or Fluld Commwetion 1L, 0, K, 7, B, I, M.~

A. Annual Tevalidation in oat requirsd on osryyevar switahay.

.

|

A loc in dafined as no wore chan sight (1) bBours of produscien
up &, 000 placas. ‘If shifce awtend beyend sight (8) hours, oy
moTa 4,000 pienss ars produced inm a shife, the produse must

than
e asparated Inco a4t Ladat ctwo lota.

-1
to

L NN N NE N SN AN NN NN N E——
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TI-NHTSA 000761



D e T R LR —— e L .

e i bads Ay ol ot b

@) Engineering Specilioation

¥1il.

YIIi.

EEGUSD_EETRYITON
A. w:ﬂq and record Tatsnciconm shall oonfors wich Ford g-

B. Froducticon Validacion test results and soalysls axe o be
Zorwavded vo the releasing Product Engingaring Offica bafare

appreval far shipment of production parts oan be grantmd,

C. In-Proosas task rasults shall ba svailabla at the sepplisr's
mamuigoruring Eecilicy Zor the Telsaning Troduct Enginearimg
Offlss and Fard SQA a7 it rapresstacivis to raviesr mn

TRqUARE.

ALl svitohas are £o ba Identifiad wich chw Ford part mmbat,
supplisr ldentificaciim, and a daté cods indioating fipal
ansanhly,

All tust efuipment arl tast procsduras for Basting to this
spacification st ba approved by cv Talsasing Product
Enginsering Offics ard no changs in aguipment of procsdurs may
be made vithout thair writtean aspoutrends.

Ewat port oonfiguracion is shown in Figura 3,

Crrings, 1F used in Ctha dasign, shall be fres froa cuce, nicks,
abrasions of soy other damegs which would remult Iin & fluid
Leak,

All swicches muat have a shipping cop installad over the porc
theesds to pravant contamination. All shiDping caps mur ba
spprevad by the rslsaging Product Engioeering Office prier ee
produstion inro¥puratisn.

All switches thar do net pans tha salibration test ste to
alther be resdjusted and resbacksd, or scrappad. (Balvags of
goRpETAnE YTt paymicted with LOOW rainapsction).

If produst nonoanformance oceurs fer teat isctiems 11I. 3, C, I,
L, ¥, =sod 1, pieduation sball be seoppsd and the problend
correcesd, All produstion lots shall ba morcad 1004 prloz ke
shipssot. Suspecked noncenformgmce of any shipped parts shall
be raporced i{smedipgcsly te the relassing Preduse Engimsering
Offios. '

1f nonconformanca &f tha staristical aocsptancs crictaria ococurs
for taxt Sections II1T. G, H, I, X, L avd M, & amuss to Tacall
ths subjsdt wasks produstion and to stop producttion asy remulk.

1k

1k V' IS-FI9C-0P024-Ar
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&> Enginearing Spacification

AFDM B-117, BSalt Spray Teacing
ford Q-101, Qualiry Syatsa Stendard - 1990 LHeien

B -FORR-14A564-AA, Spaoification - ALY Assy - Wirs Cesmantsr
B-F2VF-30733-4k, Opecifisatien - fawrve dsasubly Bpesd Cmmiiol
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| VIBRATION TEST - SWITCH ORIENTATION

_ < FlGURE 1.
B3N AXIAL .
FaR:E “‘SN
IMBACT
FORCE

+ - 5

| +TRMINAL STRENGTH:- LOAD ORIENTATION ™ ~
' CFIGURE 2. . e e
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4P Enginsering Spacification

9 -24 UNF-2BTHD.

C'SK
$10.0 x45- 2.0 MIN DEPTH
5 / PuLL TAREAD

< ' '
: ] E,/ Y !
: | 587 1.0

!
' } 6.63
) 7 -4
| +
1
J.25
+3.HJ 1 - 42°% |°
# 3.9% - .
3.84 RaFerence
SAE TE1A OCT 8O
Figure SA

. TEST FIXTURE PORT CONFIGURATION
FIGURE 3

v 18 WV EE-P0=07924 =hk
FRAME o REVEED NUMBEA
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4> Enginsering Specifioation

+i3V %y

l 750 mA 4+ 50 mA

ULTRA FAST X
RECOVERY
DIoDE X ~17.3 1L
100 N 300 mH MINIMUM
+5%

DEACTIVATE SWITCH
TEST SET UP

FIGURE 4

AL 18 { t le
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Appendix. 4.3
Data
TEST LOT M, TEST DEVICE
TEATED BY
APPROVED WY Texas MATEAIALS & CONTROLS | noc,
DATE RA-08-12 INSTRUMENTE b ATTLENGRO, WA DIT03 FADE a5
F MM B30

-
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PRESSURE SWITCH CATA Form 216065 TESTNO,__ Q¥ —/5"- f3Y
- - — .~ — — "

DEVICE DATE REQUEETED | AECAEETED BY REQJEITED SOMAL.
37F5L 3o ) FIME o) Aoy 13 Sleue OFS iy DATE
PERFCAMED BY | niﬁrn-r;p DATE COMPLETRD Iumnuuu (13
Jr i N ‘e - ’J'.’I /
PACIECT TITLE . Cpatrel
CLUSTORMER -

PURPORE OF TET: ﬂfgé elon Vefr a7 sr

FAOCHDURE: P oS- FAve -V an ] j"u!” .

Malsral Mery/) Papes
witva - fre oV Aiger.
Are ¥ s -sa
gel 22 £ n
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PRESSURE SWITCHDATA  Porm 21605 TEST NO,

——
DEYICE 1DATE AREQUESTED | AROUEETED BY | RIDLIL'I'I'EIJ COMPL.
PERFORMED BY CATE TTARTED | CATE COMPLETED |!Hmiﬂ By

PAGIECT TI TLE:
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PRESSURE SWITCH DATA Form 21605 : TEST NO.
e T e e e —
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DEVICE "|CATEAEQLEATER | AEDUERTED AY E:#.IEIITI'ED COMPL.
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. —— . —— —— A
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CUSTOMER:
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METMNCRANDUDM
14 April 1992

0: Bruca Magrpoff - Ford Mator Co.

CC: Dave Czarn
Jaff Dipamanice
Hoarm Freda
Elaine Roan
Jin Watt

TR: Stava Offiler
R

EE Tll;i.ng for Full IBR Suvbmismion fory F2RC-9F924-AA
F3DC-9r924-AA

The proposed methodology to complete the full ISR submiassions for
the above referenced part numbera is as follows. A complata
battery of E5 tests per Ford Enginesring Specification {delta)}
FaVC=-9F924~-AA will be performed on F2AC. The nnly difference
bBatween this deviea and F3pC ig the fact that F3DC includez a
"gpuhber" which is an .020" nominal diameter orifice in the fluid
passage. Therefore, the only tests to be run on F3DC are those
which may be somehow impacted by this orifice, spacifically the
Impulse test and the Thermal Cyals tast, Turtharmors., as can be
asen in the attached Flow Chart (marked-up) the FIDC parta will not
be raquirsd until 920505, giving sufficient time to cbtain
production quanities from the suppliar.

72083
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TO: Dave Czam . drs32-47
Muit Sallers

FA: Dals Sogge
8J: Target Prolcad

mnnmmnmﬂg how tha target preload was determined for quist car

In raviewing my information | found thet | had mads a mistake and used +-2.0mils for
the manufacturing pinning capablilty rather than +~2.5mils. Comected analyeia in shown
on the attached curves.

QUIET CAR: Caleulated Target preload = 7.0
Preload tigrance = lass than z¢ra

Disoussion: Pinning ai 7.00 will producs devices that fall s balow Q0psl
a1 Thia cdoss not account for tha wﬁﬁ- high temp

base shift efther. It assumen ol basss shift exgally three mils.
Since the aclual operaling temp ia 126C, and pressura ghift va pin
length at tamnp studies shown no pressune dvop untll leas than 2
mils preload at 125C. Tharefors, pinning & 7.0 should be oK.

QUIET TRUGK:  GCalculated Target prefoad = 10.6
Preload tolerance = kas than zem

Discussion: Pinning at 10.6 will devices that fall alightly below S0psi
at 1 ard ® 300psi at -40C. This cloes not mccaunt for
ihe aprand in the baee temp shift

Pressure shit va pin length & various temps shows that

re siarts to at pin fengths semawhane Detwaen
mils. Six mils i less 1 the low spec [Imit
pressure shift should occur.

To ba on the safe side we nesd io see if the spec iimits can be
ncreased to 150-310psl. Or at least see if
talerate thie range.

=
g
B~
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For rawork purpases wa can use the Iotiowing tolerances:

CAR 7.0 -0.0 0.5
Trugk 10.6 0.0 +0.5

This is based on the sngineer judgemant that faw parts will fallout at 30Qpal
and thess few can ba tl.'a'llmtﬂnl:lru very -

The line neads o be informed of these new Imits, assuming Czam concurs.

Mote: This andlysis assumes that the static measurments indicate whare the: pricad
raally ls. Grimping can increass or decreass the preload depanding on how tight # is.
The Lm mmrkmuuld be continued to find where the predoad Is really at on an
assam .

R 4
B
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ESTABLISHMENT OF QUIET SWITCH
AND QUIET TRUCK PARAMETERS
BASED ON NOMINAL DIMENSICNS

The quiet paasenger car parameters for manutacturing were established as follows:

1,
2

10.

Measura disc diif In test flxture using 2° disc seat. (Dalke's special versian.)
Aassmble a range of disca into senagr assemblies.

Tast scund puisa 10 find & maximum disc difierential that will have & pulee of lgss
than -1.5 pai.

Buiid six sensor assambles with disca fram ‘ots maeting requiremeant #2.

Fiatl sensar curve using an LVDT tracking the top of the disc, Plot all six curves

on top of yach cther to get a visual indication of disparsion.  mesr wawe 4w b uiTia
HE #mimmE A !

Draw a lina horizontally acrose the page at E:I psi and 204 psl.
80 psl Is tha lowest tha act can go and siil be acceptable to the cusiomaer.
200 pel Is the highest the act can go and atill be acceptabla to the customer.

Prior to developmant the Ford apec was;
Act 1253 35 peig
Rel 20 pglg min

The customar felt it was okay to increase the upper Smit on act. it waa opened at
200 psi based on our combined experiances.

(=]
Draw a vertical [ine ai the point 50 psl Intersacts (ha lowast ACE VEILS CUNVe,

Maasure from this poitt over 5.5 miles and mark the spat
{3.0 mils for 26°-150°C terminal movement) T s hims) P eeve D0 M TRl
{2.5 mila for manutacturing cepabillty consisting of

+ 0.5 on pin and sensor, + 2.0 on bage calibration

From whare ihe highest act valus curve ciosses 200 pel measure left 4.5 mike, 2
mils ko cold temp shift and 2.5 mils for pin/base manutacturing capabliity. Mark
this paint.

Draw & ine halfway between step 7 & 8. Thia ie the target pretoad with Step 7 &
8 defining the tolerance on the target.

TI-NHTSA 006781




11, Hf the tolerance range is negative {overiap} pick the mid point and then caloulate
the actual worst cane act pressures.

12.  Decide if the tolerance is okay or if the target valve shoukld be shifted one way or
anather o avold fallures. For exampie, shitt the preload 0.5 miks higher {io the
right) 1o reduce the riak of high temperature open cincuits,

Shifting to slightly higher preloada + 0.5/+1.0 ssems dasirabia a this ime bacauss
a devica that opens at high temperature |s immadistaly recognizable by the
customer 88 a failura.

For quist truck the same stepe axcapt this device is know 10 operats at 182°C,
The customer has melted connactory.
Use 200 psl min act
300 psi max act
40 psi min release

A mil high temp movamant 25°-182°C
plug 2.5 mil manufacturing cap (test 302-15)

NOTES: 1. Bases are casbrated, resulting in a trunceted spread of + 4 mily,
normaly distibuted. The lot is spit In helf at the mean. The low
hall of the ot is usad with a pin 1 mil lsss than calouleted based on
the mean of the entive base population. The upper hatf of the lot is
pinned with a pin 1.0 mil longer than nominal. Pin and sensor

capabillty is + 0.5 mils.
[} )
F 5 4
| 1 e—t—22 -2
thagdh
L;: f:{h‘
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NOTES: 2, The tamperaiure chift is taken ai 150°C even though the max temp
required is 125°C. This gives an exira cushion. Temp ahift taken
from tast 302-15-24. '

LM F-i11-re
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The EB testing for 77P3.3-1 and 77PSLN-~2 ham bean completed on & somaswhat
campraadnd Ltinetable. This was dus to a miscommunication with Teves, where

wl thought we had successfully cbtained approval to move our submission datra
out to 14 Aug, when in Fact this was vnaccaptable as Teves” submission dats

to Ford i aleo 14 Aug and could nat be wmovad. We expedited completion of

the final tests, Impulss ad Tharsal Cycle, 48 well as the battary of final
characterizations, in ordw~ to provide Tavea with verbal results 12 Aug and
written reasults 13 Aug. Fortunately, we exparienced no probhlass «Whatscever
cuwring the testing. The L5=-2 report, completed and fax 'sd ta Teves,

carefully describags cur similarity clain with L3-1 and the approval wa .
obtained froam Bruce Mawroff for thig. The L3-1 report {(Dana-Weatherhead -
device for- EN33) l= forthcoming.

Al we prapara to include nolse testing in the ES, we checked a total of 12
of the ahove devices for noise pra- and post-test. Thrse wach of L3-1 and
LS5=2 Impulse and Thermal Cycle parts were checked. All devices produced the
characteriatic Flat line {(nd pressurs dip at actuation which t8 asanciated
with nolse) before and after testing.

Bams dimenwion shifts due to temperaturs have bewen recharacterizsd for Naryl
at 130 C and 182 C. The measursments ar® taken uaing empty bases (nQ
terminals) crimped to dummy ssnsors cut to facilitate measurmment., At 150
C, tha averaga shift is 3 mils, with & fex of 4 mlle. At 182 C, tha averags
l=s 3 mile, with a max of & mils.

We‘ve learnad that the high vacuum isauas with Ford Australia is a truw
requirenent. Basad on artual measuresants of thair svac % Fill squipment,
they need switcheas that withstand 0.4 nBar vacuuw (0.9 mm Hg) versus the US
#pec of 3.0 - 4.0 mm g. Initial temsts show tha Kapton is sucked out of place
at higher vacuum, resulting i6n wrinkles that are likely to cause diaphragm
life problama. They want production-intaent protu”s for a vehicle build on
Nov 1. We are beginning & cantrolled experiment socon which will caompars
diaphragm l1ife for several different diaphragm configurations after
application of high wvacuum.

Ne have prepared Ford Australia for the posaibility of a design changs o
handle high wvacuum, and used this as rationale to reschedule the Capri
validation. Thiw buye soma time and fress up the cycler for the reguired
testing. Also, colored O-rings will be reeded for this valicdation, and Stan
is pretently working on a couple of different ideas For 37PEFZ-4 whoae nead
s more immadiata. We plan to use whatever Stan is able to come up with.

Jeff is prassntly warking on obtaining squipmenht for the new hydraulic
cycler. An issue that nesds tu be addressed ic apace. It loaks lika we
should move tha burat test equipment to a new locaticon T-B-D to free up space
besida tha Daspatch aven. Also. Jeff ha% completed modifications to the CCOPS




cyclar to tie in the chastoer to the praogrammable controller. Ke now have tha
#ility to automatically return to room tempsraturs whensver the cycler shots
down {at the end of a presst county brake fluid laaky improper mWitch actian
per tha sonitor circulty and low hydraulic fluid resarvoir). This i because
wa strongly suspect temparature sffects on diaphragm Life, and we wish to
avoid prolanged sxposure to high temperature during those unattended psriods
where a legakmr has caused the cycler to shut down.

Regards,
Eteve 0.

TI-NHT8A 006316



HIGHLIGHTS N
Stephen B. Offiler \/Ep
Week Ending 92-08.14
The ES testing for 77PSLA-1 and TTPSLS-2 has been compleed on o somewhar compressed
timetable. This wes due 10 1 miscommunicaton with Teves. where we thought we had
successfully obtnined appeoval 1o move our submixion daie owl 1o L4 Aug. when in fact this
was unsccepable as Teves' submission dore 1o Ford is also 14 Aug and could not be moved.
We experlited complerion of the final tesis, Impuise and Thermal Cycle, o5 well as the battery
of final chara:terizations, in onder 1o provide Teves with varbal msults 12 Aug and writen
resules 13 Aup.  Formunawmly, we exparienced no problems whasoever during the westing.
The L5-2 report, complersd and fax'ed to Tewes. carefully describes our similarity claim with
L3-1 and the spproval we obtained from Bruce Maeroff for this. The L3-1 report {Dwm-

Wentherhend device for ENSJ) is forhcoming.

As we prepice w include noise testing in the ES. we checked » mal of 12 of 1he above
devices for noise pre- and posi-lest. Theee each of L3-1 and L3-2 impulse and Thermal Cycle
pans were checked  All devices produced the charmuceristic flar line (no pressure dip at
actuation which is associsted with noise) before wnd after testing.

Haie dimension shils due 10 1emperawrs have beer recharscterized for Noryl a1 LX) C and
182 C. The measuremenis are waken using empty bases (no terminalsh crimped o dummy
sensoes cit 1o facilitate memsurement. At |50 C, the overnge shift iz 3 mils. with o max of
4 mils. At 152 C. the average is 3 mils. with a3 max of & mils.

We've [eamed tha the high vacuum issue with Ford Auxtralia is 2 true reyuirement. Based
on acrusl measuremnents of their evac & ANl squipmens. ey need switchas thal withsand {14
mBar vacuum (0.1 mm Hg) versus the US spec of 3.0 - 6.0 mm g Initial 1ewrs show the
Kapion is sucked out of place a1 higher voguum. resulting in wyinkles ihat are likely to cause
disphragm life problems. They want production-intent proso’s for a vehwle build on Nov 1.
We are baginning a conrrolled experiment soon which will vompare diaphragm life for several
differenr diaghrugm configuradons after application of high vicuum.

We have prepared Ford Australia for the possibiline of a desipn chanye to harddle high
vacuum. and used this as mtonale 1o reschedule whe Capn validavon. This buys some time
and frecs up the cvcler for the reyuired resung.  Also. volored O-rings will be needed for this
validarion. ang Sun i3 presenty working on a vouple of different ideas for STPSF3-6 whose
need is more immedise. We plun o use whalever Slan 15 able 10 come up with,

Jeff is presently working on obuining equipment for the new bydraulic vyeler.  An issue thal
needs 10 be udkressed is space. M looks like we should move the bunt teM eguipment to 3
new location T-H-D 10 free up space hesde the Desputch oven.  Alve. Jefl hus complesed
madificanons 10 the CCPS eyvcler 1o iz in 1he chamber 1 e pmgrammable vonmailer. We
now have the shilily to avepmatwally return 1o rgom gmiperure whenrver the vycler shus
down tal (he end of a preser count: bruke Iuid leak: improper swich acwon per the monitor
sl and low hvdoaulwe fluid reservor. This is because we sirongly suspect (eIperaiune
cffecis on diuphragm life, and we wish to mvoid prolonged exposure 1o high 1emperutune during
those upanended penods where o leaker hes coused the ovcler to shut down.
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1.0 GENERAL
1,1 Custcmer: Tord Metor Company P.I.A. from Dana-Weatherhaad
1.2 Paxt Wumbers:
1.2.1 Ford B/N: FZAC-9F924-AR
l1.2.2 Dana P/W: 120=-55046
1.2.3 TI P/N: TPSL3-1
1.3 Engineering Specification: {inv delta) ES-F2VC-9FS24-AA
1.4 Date of Completion: 920811
1.5 Quantity of Unite Teatad: 72
1.6 pispoaltion cof A1l devicas are pressntly retained under
Tested Units: quaranting, conpletely saparate Irom any
production davices, to be deatroyed par
the EE at a later date after Full ISR
apkroval is ocbtained.
1.7 TI tast seriss numhar: 245-15%-129
1.8 TI Pressure Switch test report pumber: PS/92/82
TI-NHTSA 006820
TEET LOT M. prvicE
TRFTED AT
ARPROVED BY TExAs MATERIALS & CONTROLS [nor
QATE a2anRal3. INETRI.MENTEQ ATTLEBORO, MA God  [mans 2




2.0 OAJECTIVE

This testing was performed toc demonatrata the ability of 77BSL3~
1l to conforn to customer specifications given in (inv delta) ES-
P2VC-9F924~AR, in fulfillment of the requiremeants of the Initial
Sample Report. Units tested ware built using fully gualified
production componants and production assembly aquipment.

3.0 TERT PROCEDURES AND RESULTS

All awitchaes were tested per Tard Engineering Specification (inv
delta) ES~F2VC=-9r924~AA., A copy of thia ES ia ineludad in Appendix
4.1. Procedural details are therefore omitted £from the
prapentation of resulta in moat cases. In thoss instances whare
tha ES procedure nathodology requirss elsboration, a complete
explanation of the procedure is pressnted. For all tests, raw data
is included in Appandix 4.Z.

3.1 {ALIRRATION
3.1.1 Devicas taxtad: 245=15%-01 thru T2

d.1.2 Procedura: Galibration is checked at zoom tenpsraturs
using ambilent air as the pressure mediem. Calibration
sesttings, as spacified on the part drawing, are actuation
{alectrieal contacts opening} at 90 - 160 psig, and
relasne (contacts raclosing) at 20 paig minimum. For the
purposa of stabilization, actuation values ars zecorded
on the eixth cyele, after subiecting the switch to twe
{1} prassurs cyclsa to 800 p3ig minimun and back £o 140,
followad by thres (3} cycles to approx. 108 above
actuation pressura and back to approx. 10% Delow relesase
prassura. The changa in continuity im measured while
eondueting 730 +/- 50 milliamps at 13.0 +/= 1.0 volts DC.

TENHTSA DDeg24
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3.1.3

1.1.5

Equipment: Custom TI deaignad and bhuillt pressure
check satation, using Heigse Medel CMY96365 preisura gaga
calibrated cn a regular guarterly schedule. Continuity
change measurad on custom TI dasloned and built eguipment
meating the above alectrical paramestars.

Initial Raaults: Prior to proof teazxting, the average
actuation was found to ba 126 pal with a sigma of 6.2;
after proof the average actuation was 131 pal with a
gigma of 4.9, The average shift is 4%, Prior to proof
tasting, the average releaze waa found to be 113 psi with
a4 sigme of 6.5; after procf the average release was 119
psl with a sigma of 5.7. The averags shift is 3%,

Final Rasulta: Prior to procf tasting, the averaqe
actuation was found to be 130 psl with a aigma of 5.4;
aftar proof the avarage actuation waa 129 psil with a
glgma cf 5.3, Tha average shift ig -0.8%. Prior to procf
testing, the average relesss was found to be 108 psi with
a aigma of T.7:; after proof ths avarage release was 1C6
pei with a sigma of 6.6. Tha average ahift is 0,

3.2 VOLTAGE DROF

TI-NHTSA 008822

—BZa0ialY

3.2.1 Davices testwd: 245-15-01 thxru 72
3.2.2 Procedurs: Voltage drop 1= checked simultanagusly with
Calibration {smsea 3_.1.2). Tha measSUrmmant i3 TARKa&n At
room temparaturs using mmblent air as the pressure
medium, For the purpose of atabilisation, data ia
racorded on the aixth cycle, after subjecting the switch
to two {2) pressure cycles to H00 paig minimum and hack
to zero, followad by three (3) oycles ta approx. 10%
above actuation pressure and back to approx. 10% balow
releass prassure. Tha voltage drop is measured while
conducting 750 +/= 50 milllsmpa at 13.0 +/= 1.0 wolts DO,
TERT LOT NO. TEST DEVIGR
TRETRG 8 ¥
AFBROVED BY TEKHE HﬁTIHIA#::u llalm-rnm.l Do,
DATE INSTROMENTS W arrinstoocia v [vrag -




3.2.3 Equipment: Fluke Model 8020B Dpilgital Multimatar,
calibrated gquarterly, used in conjuncticn with the
continuity egqulipment 1o 3.1.3.

3.2.4 Initial resulta: Values for all dsvices fell below the
specification of 200 millivclts maximum by clofe to two
orders of magnitude; no specific statistics calculated
For this raason.

3.2.5 Final resulta; With the exception of parts undergoing
Impulas testing {davicas 245-15-01 thru 12 and -37 thru
48), all final results ware comparaeble with initial
results. The Impulse parts exparience an increase iz the
voltage drop reading dus to the specified 25,000 cyclaa
rup at full mlectrical load, which causes a certain
apount of nozmal erxoslan of the contact surfacas. Aall
24 Impulse devices stlll fell significantly below 200 mV
naximum, and statistica ahow a Cpk of 2.33.

3.3 CURRERT LEAKACE
,3.1 Devices tested: 245=158-01 thru 72

3.3.2 Frocedure: Per the E§ section I[II. €. This tast is
conducted as a pasan/fail.

3.3.3 Equipmant: Aasociated Rassarch HyPot teat unitc used as
power source for 500 VAC, 60 Hz test cirevit. Fluks
Model $8020B Digital Multimeter, callbrated quarterly,
used to measure veltags drop across 4 saries resiastance
of one meagohm {(+/= 5&}.

3.3.4 Initial reaults: All devices passed.
3.3.5 Yinal resultcs: All davices passed.
114“H71Hlﬂn8323
TENT LOT NO. TEET BEVIEE
TENTED A
APPROVED BY Tm MA".I‘.GL:HIIE.D"TM“ D,
DATE 33-0a-12 INSTRUMENTS b ATTLLEQRD, Ma 03703 [PAOR .




1.4 vROOF
3.4.1 Ceavices testad: 245-15-01 thru T2
3.4.2 Frocedure: FPFer the BE section III. D. This test is

conducted as a pass/fail., The test prassure specified
an the part drawing is 3000 psi.

1.4.3 Equipment: Enerpak model P-392 hydraulic hand pump using
Enerpak - hydraulic fluid as the pressure hOadiom,
Bydraunlie fluld iz removed from the devices using a
combination of vacuum and residve-rres solvant
Sprayon {T™) Hi-Tach 02002 TF Electrical Contact Clsansr,
US Gauge #337i4 reading to 5000 palg with 100 psi
incrementa, resolvabie to 50 psl., calibrated guarterly.
Cnatom TI designed and built safety snclosure.

To3.d.d Initial Reaulta: All devizes passed.
3.4.5 Final Results: All devices paased.
3.5 IMPOLERE
3.5.1 Deavices testad: 245-15-01 thru 12 and —-37 thzu 48
3.5.2 Frocedure: Fer tha ES sackion III. E.
3.5.3 Equipmant: Tharmotron model 5-4 Mini-Max sovironmental

chamber capable of =55 € to +200 €, humidity
pncontrolled. Custom TI cdesigned and built cycler,
utilizing Enarpak intagrated hydraulic prassure =ourca,
TI31S Programmable Logic Controlliar, Moog asrvovalve and
controllar, Simpsan algnal generator, end opposing-
plston fluid isolators, to produca a hydreulic-fluid
flow=typa prisary with s Dbrake-fluid dead-end-typs
sacondary terminated with a 24-atatlon manifold equipped
with internal heaters. Capabllity to 5 Hz at 0-1450 psig
¢ycla,. Custom TI designed and built 24 station Switch

TH-NHTSA 000824
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Moniter Cirecuwilt which actomatically stopa the cycler in
the event of abpormal aswitch action, defined a»
contipuity changs which deces not track tha =ignal from
the aignal generator. Tharmoccuple readsuts calibrated
quartacly. 12-gtation inductive load bank, par tha
achematic found In the ES (figure 4) uvsed in the last
25K cyclas,

3.%.4 Rasults: All devices paased the aceeptance requiremsnta
of tha E3 (asactions A, B, C, D).

3.8 RORBT
3.6.1 Davivas tested: 245-15=-67 thru 72.
3.6.2 Procadural Pear the ES section III. F. After hoeldiag

7000 pad for 30 seconds as specifiaed, the devices ware
inadvartently preasurized to approx. 7600 psi.

3.6.1. Equipment: Same a3 3.4.3, with the addition of Enerpak
 9auge reading te 10,000 palg with 100 pai increments,
rasclvahla to 5Q pei., calibrated quarcerly.

3.6.4. Resulis: All six davices paszed 30 asconds st 7000 palg
without avidenos of fluid leakage oxr saspage £ram the
sawitch or threads.

At 76)0 pai, one device (-70) displayad svidence of fluid
saepage,

_ TI-NHTSA 006823
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3.7 RUMIDITY
3.7.1 Devices testwd: 245-15-25 thru -30.

3.7.2 Procedure: Per the ES section III, G. Please riote that
perfarming & full charactarization pmr the ES consiasts
of measuraement of actuation, relessea, wveltage drop,
curcrent laakage, and proof. This battwery of tests whan
parformed on 3ix (6) devices takes approximately 2 houra
Lo complate. Therafore "Within 1% minvtes..." called out
in the ES (ssction III. &. 2. a.) ils an acceptance
requiremant that ims physically impassible to meat. Evary
sffort iz made to complate final chiaracterizatian within
the twn hour period stated above.

3.7.3 Equipment: Mumidity chanber RX model 58,

3.7.4 Ragulta: All devices pasgsed the acceptance regquirements
of the E8 (sactlions A, B, C, D).

3.8 BALT SPRAY

i.8,1 Devices teated: 245-15=31 thru ~36.

3.8.2 Procedura: FPer the E£ aection IXI. H.

3.8.32 Equipment: Harahaw salt apray chambar.

3.8.4 Resulty: All davices passsd the acceptanca reguirements

of the ES (sections A, B, €, D).

3.9 VIRRATIOR

3.5%.1 Davicas tasted: 156-15-61 thru 66.
3.9.2 Frocedure: Per tha E5 saction III. I.
TI-NHTSA 0DE828
TRAT LOT ND. DEVOE
{TEATED NY
AMMOVERS BY Texas MATERIALE & CONTROLS [pag.
pate o INSTRUMENTS W arviasonciun oo [7as2 -




3.5.3 BEquipmant; Vibration tabhle, Ling, modal A3ISS with
Hewlatt-Packard model 5427 controla. Adr tank with 350
Paig minimum pressurized Nitrogen used to actuate devices
with at least 1.1 timas maximun actuation specification
on part drawing:; 169 psig * 1.1 = 176 pei minimum.

3.9.4 Basulta: RAll devices passed the acgeptance regquiremancs
of the ES (sactions A, B, ., D).

3.10 TERMIMAL GTRENGTH

3.10.1 Devices teated: 245-15-13 thru =1d.

4.10.2 Procedute: Per tha ES section III. J.

3.10.3 Equipment: Cuatom TI designed and built Fixtures for
qaging terninal movement aftar force application and for

application of impact via a pendulum. This equipment is
reqularly usad on tha 57FS/77PS assanbly lines in testing

to TT Cuality Aasurance Speaifications.

3.10.4 Poapulta: All devices pasead Lhe acceptance reguiramants
of tha ES {sections A, B, T, DP}.

3.11 VACTOM

3.11.1 Davices tapted: 245-15- 55 thru &0,

3.11,2 Procedurs: Par tha E5 section III. K.

x.11.3 Lquipment: Finney wacuux pump. Sangotac preasjure
transducer renga 0-25 pasis calibrated quarterly, with
Fluks model 20208 Digital Multineter readout, calibrated

quartarly.

3.11.4 Resulta: BRll devices passed the acceptance raquiraments
of the ES {sections A, B, T, I).

TI-NHT8A 000827

YEST LOT ND. Tlff

TESTED BY
APPROVED BY TExas MATERIALY & CONTRAOLS [ooe
OATE “_',“"11 leUMEm # A'rm.:::‘.u:ﬂ L - fa-c] FARE 1




3.12.1

3.12.2

2.12.3

3.12.4

3.12 TEMPEMATURE CYCLE

3.13 FLUID RESIATANCE

Deavicea teated: 245-15=49 thru 54
Procadura: Per the ES amction III. L.
Equipment.: Sams as 3.5.3,

Bamnlta: All devices passad tha acceptance reguirsments
of the ES (aectiona A, B, ¢, b},

3.13.1 Cavices tested: 245=15=01 thru -36.

3.13.2 Procedura: Fer the B3 agction III. M.

3.13.3 Equipment: Fluida as called out in ES8 takle in III. M.
1. ¢c. plus appropriate beaakers and atocrage apparatua;
vanted hood,

3.13.4 Resulta: Thwe 38 davicaw wars dividad intoc groups as
follows for subssguent testing. Rasults of thess testa
aré reported in tha section indicated.

3.13.4.1 Impulse (3.5), =01 thru =12

3.13.4.2 Terminal Strength (2.10}, -13 thru -24.

3.13.4.3 Humidity (3.7), =25 thru =31.

3.13.4.4 Balt Spray (3.8), -31 thrz -36.

TI-NHTSA 008828
TEST LAT NO. L
TEETED BY

AFERIYED BT

“ft.lﬁl-. & CONTRGLE Do,
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3.14 ROIBE

In certain vahicle applications, the brake prassurs awitch action
has besn shown to be Lransmitted te the passenger compartmant as
sudible ncise and corresponding tactile fmel in the brake pedal.
A "allent" deavice haa bean developed by Texas Instruments in order
to addrass this conceyn. At the same time, 2 mesans of guantifying
the noise/faal wam axplored. The hypothesis was that a audden
moticn of pressure-sensing components within the zwitch causzed a
PrBAsUIe Wave Lo propagata from the switch. Charactarization of
thia affect uaing high-apgad pressura tranaducers showed that
"noisy" devices produce a large negcatlive premaure apike at the
point of switch activation, and supported the hypothesis. The
"sllant"™ devices produca little or no spike. See Appendix 4.3 for
4 pressure traca of a typical silent device.

Ultimately (inv delta) ES-F2VC-37924-AA will be updated to include
4 saction on nouise testing, to be applicable conly to davicas
designated as asilent. For this wvalidatlon, 1in liew of an
officially finalized noisw specificarion, & total of 12 davicea (6
from this test and & aimilar devices) were initially characterized
for noise, then run through Impulse or Thexmal Cycle teating, then
racharacterizad for noise at the end.

3.14.1 Devices testad:

TIESL3I-]1 Impulae: 245-15-3%, 308, 39
77PEL3I~i Thermal Cycle: 2445-13-45, 30, 51
TTPELS=2 Impulam: 245-15-81, B2, &3

77PEL5-2 , Thermal Cyele  245-15-105, 106, 107

J.14,2 Procedura: The device under teat is installed on the
tast manifcocld. Alr im evacuatad via & vacuum pump. The
manifold ig fillad with tha test fluid. Preseure to 300
p8i is applled and the signal from the high-spasd
transducar is capturad on a digital cacilleoacope.

TI-NHTSA 008829
TEST LOT NO. TEST OEVICE
TESTED BY
APPROVED BY TeExas MATEMIALE & CONTACLS [Bae
T INSTRUMENTS WP arrusesmosin o [sass ”




3.14.3 Equipment : Custom TI designed and built aequipment,
utilizing & aingle-port tast manifold within a protactiva
enclosure. Tha manifold iz aevacuated by a Flab H~125
pneumatic vaguum punp. DOT 3 Brake Fluid is introduced
via a fluid reservolr. Freasure is applied via
prassurizad air which is introduced ta an air-svar-oll
chamber which connects to the test manifold. The dynamic
presauze algnal duzing switch actuation ls measured with
@ Kiatler High=-Frequency Dynamic FPrassura Transducer
madel 6E05R (SN C461584)y with a Xistlar 5004 Charge
Amplifier whoas cutput connests to channel A of a dual-
channel MNicolet 40942a Digital oOscilloacopa. The
slactrical awitching action of thea deviza under test 1a
recorded sinultanacusly on channel B using a 5-volt
spource and a l¥ ohm load resistor.

3.14.4 Initial resulta: All twalve teat davices produced zearo
Prassure spike.

3.13.5 Final results: All twelve tast davices producad raro
preassure aplka.

TI-NHTSA 008230
TEFT LOT NO. [-]
TREvRE A
ARPROVED BY TEXAS AT [oee.
OATH % aall INSTRUMENTS 'b ATTLESGRO. Ma 03301 [RAGE 13




Appandix 4.1
Ford Enginearing Spacification
{inv delta) ES-FIVC-I9F924-AA

TINHTSA 008821
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@D Engineering Specinioation

~® lad ikl badplytaliay

L. Eemazal

This specificstisn caveks the cant Tequitwemcs for the wpawd
eontrol desotivace wwitch -$F924. uasd in thw slectrondlc spead
coutral wyatas. TDseign chenges ov chs avitcoh ssssEhly or Its
aampaninits dhall et e mede wikbeut ossplisncs o Bectien ¥V of
this speeifisstisn and vritten apprevel fres che ralamsing -
Preduntlen Dngineasing Offige.

This mogiosecing speeifisation iy & npplasenc o tha Talsaasd
drwring ou the shove pare, mad all yequivesamks haveis syst be
way in sdditisn o all schey vemizeasncs of tw past deawing.
Kinisss sasrzitey pasassary for damevucratisg osaplicnos t8 chasa
Tequitensaks ars Eiven 1o sach sssriom.

Tha mﬂuum ult-l. smple alnss, ‘ond tast

eantdToed ‘vichin wis woginasring spasificarisn saflsec nu
siniscs requivesenss satshlished ta previia a vepular svalustiem
of conformanas ©8 desipn lncane. Tha sogissaring casc progras
Lr intanded an & wmppluensns o peceal materisl 4dwepeotions,
ﬂ-ﬂmmmmpmmh sad shuld ip on
vay adwvarsaly imflussms sthar {mypaycien opatutions,

QL supplisze may implesant differsnt 5B 3Empls sizas and
bspaasise previding vhass hrve beon ilraluded Lz &
alvarpacs Contrel Flan approvad el il Taspenaikls
Iredown Iagissering Office amd sensusted Lp by 3G4,

IRREISTION TALIDATTON A0 TH-FROCERE TENTE

' mmﬂl‘!hh—thmhndnﬂlh-
axily with parss frwm produacien sooling (and prooassss
viars posaibls) bafowe TITR appyeval apd sucherisssien far
ihipaans of Predivtion pars san be affestnd. Parts seet ba
rewalidarsd ssnplately, or pac Beexion ¥ wbeosver aoy changs
ulﬂlﬁlﬁmupulﬂblﬂulmtﬁmﬂnu

L]

i

t In-Prossds Tedl Phwise 1 [IFsl) » IFe)l tosts axe masd ©4
dehbbatrsks prosass sspabilivy and suat ba wempleced weing
mudmu:.;un—muu-mlu;u .
pieslEas prisr EoT prataition shiphent spprowal, -

mu-mummmqu

+ Im=Preceas Tescs Fhasw 1 {IF-1) - IP-2 casc program may be
afxer prossan anpability has baen sp-
Terss Bc b sviplital with predootion pax
& seorirmisng Sasis. l-hl!ﬂﬁl-hlu-lhumm
an 3 ramion basis ta veprasest the waniys predustion
pipulatisn as mmih &5 pesaible. Io the eveEnz chat any uf the
whmmuhmm.ﬁ-mmﬂn

;
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@I> Enginesring Specification

V' A alihzacion

1. Izst Ragulzamsnty,

¢, Huiiech calibration Ls ©o be checksd at Toom
tasparatura (1AVO+35°C) waing ambisne air ar
wquivalenc. ’

b. CGalibration secringe shall be spacifisd om cha paxc
draving with thy ssccings chessed sfcar 2 or mor
ptassacs aycles with iamk ailr, o aguivalamc.
Frassars sycls rangs la ts be decarmioed by tha
mpmufacturer 8 inseve seiteh oalibracien scability.
The sut-in and differencial sst poinks ars oo &
maapured whils sendusciag 730 + 30 nillissperes
while 13,0 ¢ 1.0 wales D.C. is applisd. The cuc-in
peint iz oo ba cheskted with lucressloy pressurs.

€, The cut=sut peint L2 t» by chasked with dasrassing
Framaura, and Ehs diffayameial sat paist L2 sa ba
saluylaced wiing s Sut-in pressuTa sinus chs put-
&UT PERIENTS. ]

2. sqoancaas RamitaSSOER
a. PRoncenfowsance f8 dafinkd ax may wwiceh poisc vhich

falls outalds ths tolacanas baod rpecifisd en the
paXE drwwving.

3. sscapcangs aguiznmsnta

a. lonssnfersimss is dafiped as & veltaps deop In
agaans of 200 milliwoles.

5 1) WV EE-TIVC-3T¥14=AM

terminals te be lass thea 10 millivelts. TI-NHTSA 008436
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8> Enginesring Specification

1I1. IEST FEOGEDDRES AND EECTIREMENTE {oout'd)

€. durraps Laskass
1. ZIssc Rasilcsmanta

s, Curzant leshags is to be eheciied with 580 veles, &0
¥x alcarmating SwErent.

b. Curesne leskags L1 to e chucksd:

{1) Rekwesn the switeh lsads with tha GOREARTE OpaT.

(2) Becvess ths lsad and cha switeh bousing wich
WNTAOEE Clened,
{3} Detvuan sishar lead snd svitch heusing with the

DODCAOEE i
2. Ascantange RadulImments

&. Moncenformenca is dalimad a1 wn¥ 1m CUYTINT LA
sitytds of oo bBunised (100 Bioresspscs.

A. Tubiest sampls mwicehss e Bectlen A © sstahlish
shweir inixial switshing pressuzal.

' b. Froef tasc is o be ceunducred using hrakm fluld ar
squlvelent ox tha yrassurs Sdlom. Tesc pressuis
shell bs s spewifisd oo the par: draving. Test
nnmmllhu-uul!r-mnntmﬂ
beld for met Lless tham JC ssesnds.

¢. Dashasl cha switched to Sention k.

2. Asdshlshin RetuiTemnEX

a. N avidence af fluid laskage, seapsge, sr drop in
East pramsurs grapcar than 430 KPa.(6X PSL} is

pernicead.

B. & changs in suc+ip aod GuEk-sut Praasurss praatet
then + ¢ from vha imitisl walus is oot parmitssd.

g. The cesc ssmplay must ba destroynd after tasting.

THNHTSA 008837

& 1B ] ] W ES-FIVC-DFPa4-AA
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4> Enginesring Spacification

192, 2Lyt PACCEDURES ANG RWUTAGGENTE (cent'd)

E. lmmulss
1. Xaag Raguirsmsnts
&. Tnsh the sviveh fer & wecel of 300,000 avelas,
Cycle praawurs batweis {low) 0-176 KF'a (9-40 pwi}
wul (high) 10,000 & 345 WP (L4450 + 30 psi),

17 0 - 75,00 gyelan: 13 2 1 wolts,byses morwdt to
wenitar Bwnatiom.

) 473,001 . 300,000 eyalawr 1} & 1 woles D.&., T5O
% M ma., par Zigurs &.

b. Beaka Pluld cemperscuss to be 135 + 1A'C and asblesc
CANPSTACMYS T4 W LY'C min.

€. Cycle mace in Zo ba 110130 cynlss par minuts.
4. heitch sust epim and alass sash ayoks.

2, Acoapencs. Ramuirssancs

&. Afwar ispules ssst sheal wa seaxieps A, B, €, & D
using cha presvivrs sscablished in sk Eastion,

b. Fenosofevpenos is defined s any wwirch nat meating
- sEisaris in aotishs A, §, G, &b,

a. Hamples woml for chis cast 3ust W daptzoyad sfTec
all tsating is cemplacad,

L

1. Iaat Aaguizumapt

a. RoEt atrangth is €5 by ohaoked uatng brake fluld ox
SEULYAlaht nx Sha prespays madioe.

b, Freswuriss the mricch co 45.3 MPs {7000 PFI) minisus
il hald fax MI'seconds sinises.

2. asnasucaoss laquirasence

&, Woneonisrmmoes in deftaed as sny svidencs af fluld
Lankage oF ssspaps frem the swicoh or chzssds,
Saxples used for this cear must ba daacroysd after
tascing is complaned,

el

7 10 V' E-TIve.9rele-a ]
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ALk el 1 il itk dilLLr

a. Hount che switoh in the tast port in = hemidicy
shasper. Curzenkly relsansd sacing alasteisal
SUEDROBAT BAUSE ba inavallsd bafetd ACACT Of THUE.

B, Sibjest che wicak o tan (10) emCliucus Buaidicy
aysles as follows;

(1} Raiss tampazavure to 3 110/+2 *C evex 1.4
boura: at $#0-fi% ralarives mmidity. . -

{2} Mald 3 heays ar &8 +107-1 *C ac 90-PIN relakive
hunidicy.

{3} Lowsr tempetstace co 29 +10/-2 *C owar 2.3
bauys: dc 30-%i4 ralaziv bunidicy.

hamidivy oycls oheok the switas to ssotiens &, B, €,

b. Bsncenfersancs is dafined ma say awitch mat miscing
chs ariearis is ssstisom &, 3, C, or D,

4. fali lnxsx

L

whe swivsh in the Tas® perk ik 2 wilt spray
an¢rencly velsassd mating slsccrical

wiring sesy be instslled priev to

I
il

wha wwiceh ssssshly ta 71 hours of salt spray
r Bel17.
7. Jcoanfance Beanirssencs

&. Afcar sspesurs, sheck Sha switch o saptimms A, B,
€, D, uping Tha prossdurs swcablisbed in such
tiem

;

b. Nenesndormsnos iy salined se sny swisesh nat mescing
the sriceris in asacisce i, B, G, or D, Hamples

wisd fnr this tt st w destzoysd alcar all TNHTSA 00

eapting is asmplatss,

L | l v TR R T T




> Enginsering Specification

babola baba bl bp bt e g o

TIf.  TEET JROCFOUNER AMD REDUIRNENTA (cont'd)

I. ZAhraciog
1. Tasxn Reguirensnrx

Maunt Fha svicah in tie TERt port mad Actach the
curTantly rulsssed weting elsotricil seaseatsyr
befsrs scarc of cast.

Swicehas ary to ba vibragsd in all } plemas with
slestiriex] ssncimity being menicored duripg che
snuive test, Saw Figurs 1 fsr wviceh arlsptatisn in
che ) planes. YViecation TAETA ADe TS by conguatnd
A Coum CempeaTaturs wiing hraks fluid, ssbient sir.
of ‘squivalane as the presiurs midiue.

Intaymal prwssura shall ba saincsimad ac O Xra O.
whan the swirch iz in chs olésed pamitim and 1.}
Eimad MaX 4crostism Frassurs shews oh pring veen che
swissh 10 in the epan Paitidh.

Yibyats tha switsh st 1.3 ma displasssent (paak-co-

peak} vhile varying che Ersquanay wnifemmly from 3
s M = } Mn over s 3 minuce paciad.

vibrare ce svitch in sltetoate epa-lar nn-il in
ahe spen and ulsaed penitisns for & cotal af | heurs
i weah plane. (feual cant Time i 24 heuss}.

2. Aooantanca Xasulrsascts

Afear the ancirs wibration maguanas chagk the
seitohas to sefioms A, X, €, or D using the
prossduzs satiblisived in assh senrion.

b, Meossofermanca {3 dafined sa sny svidencs of Leakage

oy sty changs in slestrisal osnElwulcy/dinssnsinulcy
during che vibzacish syslss, of amy switeh ned
ssering tha sriesvia in ssstiens i, B, . o b
Samplas wesd for this vast wast be destzeyad afuar
all waawing Ls eampiesed.

TI-NHTSA 006340

V' ES-FIUC.9FY24-AA
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e bad sl edate b bodal f

a. Memt the swltch in che =eat pore.
(1) dpply a 89 £ 9 W gxtal faros co amdk cermimal.

(2} Vich n pemilum apply o 4% & 3 ¥ ispasc foxes to
tha switch heusing st the oennactay ond,
PaTRendinilar to the nentarlioe sxie of the
mrivch. Bou Figura 2 for forom applicaciom
poine and dirsnkion,

1. aAsgancanos Rsssirsoents
s, TCheok ctha swiceh to seceieru &, B, €, s;d I uaing
tha pressdurss sicablished in ssch isscion.

b. Wonoonformanss iy dafivped am shy tevwimal ar housing
fraature, or mny svicsh net ssacing the ericeris in
sestidms &, B, €, ox O,

K. Yisums
1. Iaxa Eansicamancs

a, Hemut the switch io thw test pevt, Yaime tasts atrs
e e sondusted st wes tempersturs waing sabiant
i as she prsavurs sadilm.

b. Bohjsct tha swiceh £a 5 syalas s vaouum fTéa
atmespharic pressuss (760 = Hy) co = sheelwis .
reaavurs of 3+ mm Np. MHeinkpin cha vasnam foT 2
ainimm of §0 asemneds.

w. Cheok the swicah co msctions A, B. C. and D nring
the prodedurts satablisbied in sich seetdanm.

b. Bowosnfermanca Ls asfiwad a5 wwy wwitoh.uot smeting
che oTiceris in seacimms &, B, €, and D.

TI-NHT8A 008841
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e Lata bl labadelale

M. ZAuid Raglatzpas

1.

4, Hount swicohes 1u fASE purts; tast CO B4 Tun using
eurrently ralessad btaks Fluld,

b. Rapsat the fellowing procwbuzs 23 clsek.

{1) Lowsx the wwitoh and Fluld tespersturs to at
laant -40°C, )

{2) Cyals che mricchas tan times at 10

ncards/eycles, Ops cyels copraiscs of »
Pressurs varlacion frea O - 2176 EPa.G {0-40 pal)

e 10,000 ¢ 342 ¥Ra.d {1430 ; 30 MDD,
HoEs: Swiroh wust ppan and olssa saoh cyels,

(3) Ruixs sviveh and flutd conpaTatLTS ba 1)L
mivisum,

(h) Rapear dtap I,

€. AL tanplacisn of Stam b, chack switches por Isotisos
hl l] =|- “ n-

Acoanrangs Requirimenis

. HNepoonfotmamos Le defiped as axy svidencs of switsh
flofd laskage, ssspags, or oot masting tha aritaris

of sastions &, 3, €, sl B.

lanc Raguirzmancs

&y MOGAT Tha Switah in Che CEat PRIt kbl uriant am
ioasallesd in che veliols.

¥. Install the ortemtly ralasssd mating alsotrioml
comankay {with wirs lamdy) Es cha mwikah,

c. Sequancially, Lssacrss cha switch inen waoh of cha
spacifind Dluids, st & casparacurs of 13 & 2 %2, for
331 sesind, RLambvs ehe gwitsh and draln snal stors
che wwitih for the rpeoified tims at resm

« pri imsazuing & ths fluid.
CompariruTs, prisr ©o ng Lote naxc TLNHTSA 42

1"

1 7 EE-TOVC-Sr9%4-aA



immersed sricehas to B Mor Lmersion TeaCH
spnaifisd balew:

TiI. L. Impulms

@D Engineering Specification
117, {47 _FEDCEOLRES AND RRDIDRENENTY {comt'd)
[ ]
Fluid lzadn Tis —EeCais Tiog
Rafaranes Pusl G M i 3 min, nooe
] AITH DAT1
' 1040 Engiee 0{1 74 £ 1 houy 16 duys
! Ithylama Clycol/ Watar 24 = 1 bour ah 1 1 hour
! 2730 by Volums
Brabs Fluid 2 % 1 hour 4 3 1 heur
boT 3
'l.'l'll.lll.llllll'lf 26 = 1 hourx 14 dayn
* Paay' "1 ing Fluid
- (mama’ EAP-HECLIN.LI
|
| Incpropyl Aleshol/ Wacar th £ 1 hour none
j 50750 by Volums
I Rsfsrance Fual C, 24 + 1 hour nér
AFTH DATL wich
Hathyl Aleshol
3 £3/715 »y Valusa
= 'i d. Par cha Flow Charxz, subfect che praseribad mobay of
—]
-
—t

s il L|_I__|_1-|.=| 1)

III. 4. tamildicy
II1. M. §alc WpTay
III. J. Twrminal Ecrangeh

Asgsmcands Jaguiramants

hl

lu-.r.mc'-t folly maat tha requiressacd of the
spaaifisd poes famazuisn tast.

Nooevaiermarss 13 dafisad as spy wiicoh nat manting
cha criecsria Im seatisne &, 3, G, ar . S=apisa
used for this tast wust ba dascroyed afcer all

esacing La sompletad.

TI-NHTSA 000843
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> Enginearing Specification

sdabr e da bbbl o - -

W, EIASrIcal sUALYIIS METEDY

& Var M, IF-1 and I2-1 taagy, all semplax testad mUSE paRs.
Having all the Kequited sanple siss pass will previde dets
to suppstt the csnalusien whery tha swiceh had & minimil
ealiphilicy R, ar & piven oomfidenss of C. The Dekatlen
fe-R is Lacerpreced s minimue Telisbility squal *o R, &t &
amfidenss €; thus F0=.00 wesns & minteus Telisbilivy of
1t ot 904 swmnildenas,

B. All sampled waiT pass 15 ™o avaclatical cast apouptinca
cticeris wtaced f£or casts with 1904 frequensy| or Bamplas
from laots, vhich could heve » varisble siss, «

v.  REVALIDATION RECTTRENRNTY

A e chengs in dasign, mactarial, proesss or ooepopant Jupplist
shall b wade vithoutr pricr spprwval frsm che xeleawing
Produsc Ingimsaring Offien. As part of approviag s dbange,
the releasiog Treduet DAjimsering Offiss Will ascablish chve
portion of the Prodwst Yalidacies cests requized Ca be nan
cs ravalidacs che svitch. The £ollowing £able im te be usnd

ulmmhmmmwumntqﬂmhr
raval Fequl¥aments

B CRANCE. REVALLLAIION
Pragasa sz Nstaxisl
SN
1, Terminaly, Geotacts, uf 111, B, £, E, G, N1,
bl AT T J. L, M,
i. Camm ur Heusing A1l Tawma
1. Diso or Disphrage 1II. 4 0.8.1.1.KL.
. Tiexing oy Fluid Compestien M. 0,5, 7 6 I, K

b, Aanaal revelldswicn ia mac requized ¢u sarvyevar svicdas,

-]

lac in defined ss os mers than sight (1} hewxw of prodvatim
ko 4,000 places. T£ whifw axtend beysod sight (I) hours. oF

e

than &,000 plesss ara preioesd 1o & shifts, tha prajuct mt
asparatel LiNREs At Lesst am LALN.

T

TI-NHTSA 006344
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@D Enginsering Bpealfication

VL.  ERGCOED ETTINTICN

A :;;l!d.in; and record rataucien shall semform wish Ferd Q-

B. TProdustien Validstion cedt resulrs end analysis axs te be
forwardad to the Talsasing Pretust Engloesving Offics bafacs
approval for shipment of produccien pavts &40 bs gprentad.

E. Im-Frscess tudt vesults sball be avallabls 4t the supplisx's
mamulsncuring feoilicy fer rhe ralsasing Preduct Engivasring
Affiss and Ford FGa »x its Dapzassncatives to Teviav on
raquest.

VI, INETEECTIONE AND ITER

Al miltchas ars to b idencifisd wich the Ferd parc oumber,
rm].i.:: Ldameifieacion, and & dats coda lndisating Timal
assuphly. :

All west squipemnt &nd test prossduses £OT testing Co This
spenifisation suat ba aprroved by the relassing Fredust '
Enginearing ¢ffiss and no ahangs 5% equipsest oF procsdurs may
b mbds vithsut thaly wittsn SeRFUITITNN.

Tazs pors amnfipuration Lo shown in Figars 3.

O-xings, Lf ueed in che daniga, shall be fres frem ucucs, nicks,
:inﬂmuwntnmmﬁununnhu-nuu
nak.

All sricohey wist have » shipping cap installed wwer tha pert
chrasds ch prewmnc soncaminarisn. ALl shipplog saps miac be
apprewsd by the Felessing Pradear Ingissaring Offica prisr oo
praduation inssrpawacisa.

41l sritubas chac 3 met pasy cha calibracion EaET 4Fw o
slither ba rosdivated and cechechsd, ot kitupped. [Salvage &
SOEpMnIEE garri pasaltced wich 1004 calnapasciom).

1T pesduiat. nonosnforsenss seoura lfor teat Sessimm IIIL. B, €, D,

E ¥, il -I.Jlii-thl shall be ssuppsd and ¥he problesas

asTEasind. 1 prodcotien lots shall bs sorted 100w pricr co

fhipmnt, Suspsctsd nenceaformsnca of sny shipped parcs shall

:;tn-pn'nﬂ ismsdiscsly w0 the Telsasiog Frodust Eogimawximg
{an.

I nooxonformanas of ths wtatistical seospranca ericaria ousurs TI'HHTBA, 0D8g4s
for cest Smcrioms LIL. G, H, I, X, L mud X, = waugy co Tecall '
the subjert veshs productisn smd £ scop produacish may Tesult. I

15 " ' V B-mvc.erezim [
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VIBRATION TEST - SWITCH ORIENTATION
-~ Flaume 1,

88N AXIaL, ;
i1ty IMPACT
FORCE

Y

TERMiNAL STRENGTH-LOAD ORIENTATION -
L HE ‘ - g L ,F“-FHU,RE g. . . |

o= N TEVT
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@3> Enginsering Specification

Bg -24 unF-2B THD
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Lol
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—_| Figurl SA
T
= . TEST FIXTURE PORT CONFIGURATION
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+1 3V 3,y

1 750 mA + 50 mA

ULTRA FAST
RECOVERY
DIODE S w230
q 100 L) SO0 mH  MINIMUM
i -8 %
= ‘ +
aj] DEACTIVATE SWITCH
= TEST SET UP
B FIGURE 4
_
4 —
| ® 18 ‘ l ‘ T 2a-Taveu el
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Appandix 4.3

Noiaw Pressure Traow

TENT LAY NO. YEST
[resTeD Y

ARPADVED BY TEKHE MATAMLALE & EonTROLE [o
BATE E2-0a-1% INSTRUMENTS * ATTLUNONG, A 08704 FASK
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PRECIEION CONTROLS DEPARTMENT
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1.0

.0
3.1 CALIBRATION Ttratrcnanr .
3.2 VOLTAGE DROP
3 3 CURAENT LEARAGE

------------

---------

I P

3.6 BURST

3.7 HUNIDITY
3.8 SALT EPBAY ..............-
3.9 VIBRATION ,..ucvvnnnvns baea

e B ddddbeeppddd

TEET PROCEDURES AND RESULTS -

. -3 B L hH
'.'.". ‘ﬂi‘* .% ':111---t:f::rt.:-hfl1‘?‘”:1::.-;-!lll"

3.10 TERMINAL BTRENGTH ........

IIIHHI'!'IF“

-----------

LECEL L I B L L LN N ) a

lll'lllllll+l“ll" L B

-,. ---.-H.-*r

ﬂ."ﬂ < . H

LEE -H}J;-

] .11 Cmmegeeennae .- e ceveen M0, . .
. 3.12 TEMFERATURE CYOLE ..... ..0.....0.0.000 11 ° R
3.13 FLDID RESISTANCE O I |
3,14 MOIBE vuviurnnuvsvnntnsnsraansannnnaas 12
L T L T s L SR gt aPRaan 11 AR i S e |f;.;|.4'u_u.. N IR LRI o
- 4.0 APPENDICES
4.1 rord Enginearing Specificaticn
{inv delta) ES-FIVC-0F924-AR ...... Y |
4.2 DBER L.iiiiieaneerrree et 3 _
asr K et Bt Holeg Deandure Trete. o AR IR RN, P A PR T

a . . ant F "
[TRIT L&Y Mo, ST |
ﬁ'ﬂ‘l'lll (L] .
Inm [ . : . WATENIALE & CONTRLOLE Im_ . )
" | DATE [T T ] IﬂmaEm # -in‘l"l'l.llg::b",':ll [ ] |m. 2
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1.0 dERENAL
1.1 Customer: Ford Moter Company P.I.A., from Dana-Waatherhead

1.2 Part Mumbarcs:

le2.1 -  Noxd B/ : . FZAC-SFS24~-AR - S
. L.2.2 Dana P/N: , 120=-5504%
T T L RE K T T ST AT B 1 2 1. S TR I
T I i A B I

1.3 Enginesring spncif:j.cntim;:= {inv delta) l:s-ravq_i-sruq—u
1.4 Date of Completion: 320811 -
1.5 Quantity of Units Teated: 72
Teatad Units: quarantine, complataly separate from any
production devicea, to be destCroyad par
approval is obtalned.

1.7 T teat u;:iq; numbar:  245-15-129

R LTI R B . " 1 .o LR . B L
1.6" Dispdditien of’ All davices ire prasantly ratiited dhder” |

LT L T T R T S LI 1] B Lt dake l-ﬂiqt':-ﬂln-,lﬂl..,,_- .

' . an LAY

LN RN

k8 BT Rranatite Svatdh: beay fapiort puAkdry. P8/92/62 L AV i ol .
THRET LAT N, TEST —ooviat

[FesTRD BY . :

AP0 WY '_. | Tm Mﬂ_ﬂl!ﬂw“m Im" )
BATE A INSTRUMENTS ‘b ATTLRNOND, MA t2res  [PARE L

TI-NHTSA 006380




2.0 ORJECTIVE

Thia testing waa parformed to demsngtratg the ability of 7TRSL)-
1 to conform to customer specifications given in (inv delta) E5-
FAVC~9F924~AR, in fulfiliment of the requirements of tha Initiasl
Samplas Report. Units tested wara built using fully qualified
« + J production componants and production.azsembly.squipment.... .. ..

3.0 TEST FROCEDURES AND RESULTE

ot b oKl -ewitches were teatpd periFord ~Engﬂuwﬁuﬁ:§'pgi$$ﬂﬂ§¢t}9n=:ﬂ!ﬂ S
e [ dglee)y Batr2vchendza-nh, "XftopiMor thle By YwHactudéd-th agpbhdiatc) -t
‘.1. Procedural detalla ara thérefore ) omitted from the
prasentation of reswlts in most cames. In those instances whera
the ESf precedurs wmathedology "requires aslaboration, a complats
axpianation ¢f the prooedure is prasgoted. For all tests, raw data
is included in Appendix 4.2. . .

[ g ]

I 3:1 :“ . a . ] ' T I.-"II L "-.'“

3.1.1 Pavicas teatad: 245-15-01 thru 72 '
Fort el et S el T e T A e el B T s, SELLT B AF PRV 4&‘6..-1-.'-.4 T LLTTT " S N
3.1.2 Procedurs: Calibration 1s checked at room temperature
using ambient air aa the pressure madium. Calibration
settings, as apsgified an the part drawing, are actuation
{slectrical contacts opening) st 50 - 160 peig, and
R ' ve JEB10486 Hoohtacta feclosing) mt 30 paigmipimos.:For'the °|. ° ..
T kol S Ty O KR R SR e 0 R L S
on, the 'sixth cycla, aftey subjecting tha awitch to twg
{2} pressuzra cyclas to B3O psig'minimuym pod baok to zsra,
followed by threa (3) cyclea ko approx. 106 above
actnation prassura and back to approx. 10% balow releass
preasura. Thé change in continuity is measzured while
conducting 750 +/= %0 milliampa at 13.0 +/= 1.0 volts DC.

' L I 1 . . I .

[TEETED BY
APPROVED BY . . MATERLALN lﬂﬂﬂm_l ey
[BATE aI-AR-1T ) INE‘I‘RU“M *___ __l«_ﬁLll:w:. N -

TENHTS3A 003801




L]
o LT

3.1.3

3.1.4.

3'1.5

Bquipoant Custom TI designed and built pressure
check station, using Haias Model CN96365 prassura gage
calibrated on a rsgular quarterly schedula, Contlinuity
change neasurad on custom TI desigoed and built squipment
‘MAsting the above slectrical paramaters.

. Initii_l Ragnlts: . Prior to.pxoof. testing, the avarage-..

T Tahlgna’ a2 8. 5) SR prdcl e iwiiriye ralbuwy sy 115 vt

actuation was found to ba 126 pai with a slgma of 6.2
after proof the average actvation was 131 pal with a
sigua of lI‘_.:".l. The avarage shift is 4&k. Prior to proof
Lhsting, the yusrage releage way fousd to be 143 ‘paf with

L) P ] -,

pol with a‘sigma of §.7. The average shift ia 54,

rinal Resulta: Frior to proof taesting, the average
actuation was found to ba 130 pgi with a sigma of 5.4;
aftar proof tha average actuation was 129 pai with a

- Aigma of 5.1. The avexage shift iy -0.88. Prior to progf,

testing, the avizrage ralease was found'to be 108*pai with'
a sigma of 7.7; aftar proof the Averzge rolease was 109
pai with a aigma of 6.6. Tha average shift ia 0. )

N LRIt v e S T R I T~ R AL R T P TYF PR pugey |

1

H “;!l !

3.2.1 Dnv!.e':u tasted: 245-15-01 thru 12
VA2, B 8. Foltage ‘debp, in Checked, Fimuitnabipaly Vith
DR Ry L KT (soe .-ﬁ?ﬂ* aﬁiﬂ-ﬁ'ﬂ% in tken @&
rogm tespsrature using sabiset air aas the -prassuzs

medium, FYor the purpose of stabilization, daca ia*
recordad on tha sixth cycls, after sabjacting tha switch
to two (1) prassora oyclaz to BOO0 psig miniwum and back
%o zaro, followsd by threa (3} coyclas to approx. "LO%
abova actuvaticn pressurea and back to spprox. 10% baslow
teleiss presaure. The wvoltage drop iz weasured while
conducting 750 +/~ 50 mililiamps at 13.0 +/7/- 1.0 volts DC,

L 1] -

PN

p'-i'-'",.'---.

[Teen ey ,
APYROVED WY TExas HATEMALE & CONTNOLY [pe.
BATE T A omem IN'ETFMMEHTE ¢ .h‘l"l'l.llgnlginﬂm_,.l -i- F_F".:'—h_ fi



3.2.3 Equipmant Flukg Modal B0208 Digital wMultimetasr,
¢calibrated qQuarterly, used in conjunction with the
continuity equipment in 3.1.3.

3.2.4 Initial resaultsa: Values for all devices fall helow the
specification of 200 millivolts maximum by close Lo two
orders of magnicunde; no apuaj.ﬂ.n atatistica calvulated
for this rsason.

3.2.5 Final results: With the szoeptlon of parta undergoling
P R mpu.ln "tqatig (devicme 24B-13-0J thee; 13-and-r31 qheu, -] o,
- FUT A, Tar) ALt Rl ’ﬁfc comphRaBlav ety inttlst | " -
reaults. -Tha Impulse parts sxperience an. increasa in tha
voltage drop resding dus to ths specified 25,000 cyolas
run at full elactrical leoad, which cesuses = certain
amount of narmal esrcalon aof $he contact surfacea. All
24 Impulse devices still fell significantly below 200 aVv
paximum, and atatigtics show a Cpk of 2.53,. -

g + wa v, “oa - I T o " |} . ar - =

1.3 CURRENT LEAXAGE

whl Py .*1.!{3.}11‘,5 L+ ‘p‘"ﬁmmu:“ k1 m:l;‘lm‘imm ?,2;“. DS I DR PN L T
: |

3.1.2 Frocedura: ©Per the E3 section IIL. C. 'l.'_hi.- test is
conducted as & pass/fail. :

L ‘.'3: : it ‘-\l!ﬂd ‘A 4 T

o Tl R, L Kindionadel | Agaoqd tog jopnch, HYEQE: Last, yp: e
A Rkl powar acurce for vﬁ ﬂg test eircuit. =~ Filks [ b ol
. Modal BR20B Digital .Hult:l.mlt.nr, calibrated gquarterly,: '
ussd to measure voltage drop across a sexriss reaistance

of one megohm {+/- 5%).
3.3.4 Initial results; All devicas pasaad.

3.3.5 | i‘inql renaulta; All davices pasaed, -

TEAT LOY No. TTHT DEwICE
TEATED 87 :
: : MATERIALS & EOHTADLS
ARPRCVED BY . TExas Q T il O
BATE e va 1e | INSTRUMENTS ATTLABORG, u crics ‘[FhOR 4 ]

TI-NHTSA 008833




[ =
] o '.Hl .

3.4.1

1,4.2

3.4.3

. 3.4.4

3.4.5

-
]
32.5.1
3.5,2
..-r a .,....

Davices tested: 245-15-01 thru 72

Procedure: Per the ES saction III, D, fThis test la
conductad aa a pamss/fall. The test p:unun lptciﬂtﬂ
on _the pa.rt drawing i3 .J000.pai.. - 7 - Cae

l'.quipl.mt' Enexpak model F-392 hydranlic hand pump using
Enil.'pll - hydraulic fluid as tha presssure mpediuom,.

jetflidd * 1o~ -rejgpyed from-‘the devices’-using a-* -
%?&E\:ﬁbﬂ"’hﬁ S adbiua "'lmd i ﬁsi’.‘dui- P2 Tt T R U
Sprayon (TM) Ki~Tach 02002 TF Electrical Contact Claaner.
U Gauge #33714 raading to 5000 paig with 100 pal
incramants, reasclvablae to 30 pai., calibrated quartarly.
Costod TI dasigned and built safaty snclasura.

laitial Rqsolts: All devices ppamed. ., ., '
Tg,a o - ¥ . » " . ow

Fioal llltlltl: All davices passed.

By By DPIEER ¥, et o vV e Bamat el ey e Ny e 2w

Devicas tested: 245-15-01 thru 12 and -37 thru 48

P:ou-duﬂ: Paz th- ES nnti.m III. E.

S, TR N = = Fa - !1‘_-.I|' a L)

%ﬂi nent: wﬁﬁwﬂ b model 5 ﬂni‘-’-’!ﬁ: -h'?irnmm'ftaf'"'“'"""'
Chamber capabls af 55 C tg +200 €, hunidity
uncontralled, Custom TI desigoed and built cyoler,
utilizing Ensrpak integrated hydraulic pressure aource,
TIILS Prograsoubla Logic Conttoller, Moog sarvovalve and
controller, Sixpson signal generator, and cppoaing-
plston fluid isclators, to produce a hydraulic-fluid
flow-type .primacy, wicth a brake-fluid dsad-end-type
secondary: tarminated with a-24-staticn manifold equippen
with intemmal heatezrs. Capability to 5 Re at 0-1450 paig
aycls. Custom TI dessigned and built 24 station Switah

THEST LOT NO. [TEST DEVIOT
[TrerEe ay ) .
A PROVED BY - TEXAS ) MATEALALE'S CONTROLE [ oo
. Iﬁ“ ' AF=nE-17 I.NMMEHTE b ATTLANGRD, Lk OFTER W_; ' =
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Rl Pl ARy 'ﬁ'ﬁxm;%tﬂ;ﬂf"‘,i}r oalfhrabed quarteriy st o,

3?".. .

" switch m: thraads.

Moniter Clrcult whioch sutomatically stops tha cyolsr in
tha svent of aboormal switoch actica, defined as
ceatipuity change which does not track tha signal frzom
the signal genarator. Thermoooupls readouts calibraced

quarterly. 12~station inductive load bank, per tha
schematic found in the !:a [ﬂq-uu ﬂ used in tha laat
25K, oyales... . . - o q
3.5.4 Resulta: All devioes passed the acceptance requizremsnts
- of the ns tlminnl a. B, G, D}, : ;
- "i . - '. iy n - 1-1 ., [ '." ,:-... -y
m;-r -r'h"h"' . "' 1.*5- TR Y R B Tata e e £
3.6.1 Davicas tested: 245-15-67 thru 72.
3, 6.2 Frocedura: Par tha 2E saction IIL. F. After Imidl.ng
7000 pai for 30 seconds as spacifisd, the devices ware
inadvertently pressurized to approx. 7600 pel,
3,6.3, Equipmant: Same a3 3.4.3, with the addition of Cnarpak

gauge reading to 10,000 psig with 100 psi lncrenents,

L3 -.” 1 o M

Repults: All aix devioes passed 20 aeconds at 7000 palg
without evidenos of fluid laakage or asepagms from the

-
.u..._ . ; .

vy ?

£ reBd/gad,
Seapage.

t .,'.f:l..-:i.."l'.: :l'i:

- n

M'&iﬁ« r—wdf ﬂ*spmm et ge Mt e

[TRET LOT HOD.

[TEiTes uY

-

AEROVED BY

MATERIALE B COHTAOLE

BATE

1

TI-NHTSA 0088885
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3.7 ERIDITY
3,7.1 Devices faated: 243-15-28 thruo -30.

3.7.2 Procedura: Per tha ES gaction 11I. G. Please note that
parforming a full charagterizstion per the ES consista
. . - . .0of maasureasnt of actuvation, ralesass,. -woltaga. drop,
: current leakage, and proof. This battery of tests when
performed on slx (6) davices taked lpprnxiutnly 2 hours
to ca-plnh Tharafora "Within 1% minutes. .. " callad out
e '.-+J "'ip q - H' -(awotlon (ILI% G, 2. &.} -is an iatraptange 4 At
T R R T\ ‘that s physically Lépdesibte £5ubwt" "Evaty” |
) affort is made to complete final characterization within
tha two hour period statad abova.

3.7.3 | Equipmant : Rulidity ahysber AK model 35.

3.7.4 Reasults: A:I.]. d-yion puud the amt_pt.l.nq rlqu_:l.:llwlti
T T et of the L8 tncr.imu A, "B, € D)y

3.8 SALT BFRAY
-&“+'=~-|1-f*-'r TR L AR N L T R o R B A L Ch AR, po g tmede s

I 3.8.1 Davices testad: 245-15-31 thiu -35.
3.8.2 !m;:mu: Pear the 29 saction ITI. H. )
a - F . LI . ’ [ .:“" N [ 4 .'-
o GRIAY Tuipoenty, Marshay salq apray HRSRNEL L i Ll L
?.E.l "Resulta: All devices passed the lnnuptlngﬂ rnquirmnt._a

of the L5 (sactiona A, B, C, D).

3.9 VIERATION

-

3.9.1 Devices tested: 156-15-61 thru 66.

L] .- . ]

3.9.2 Procedurs: Per the KS sectlon III. I.

[rEeTED o¥ :
APRovET Y " m Ml‘l‘l.ﬂlli.l'l RENTROLE -~ .
lﬁu P ' INSTRUMENTS Q ATTLRBORC, WA curod “[Pase |,

TI-NHTSA 008966




LT

3.9.2 Equipmant : Vibraticn tasble, Ling, model A3S5 with
BEswlett-Fackard mocdel 5427 controls. Adr tank with 350
paig ninimum prossurized Nitrogen used to actuake devicas
with at leset 1.1 times maximum actuation spacification
on part drawing) 160 paig ¢ 1.1 = 176 pai minimum,

LR 39,4 Resultes All dewicas passed tha saccepiance .requirements ] . ..
of the E5 (sections A, B, C, D).

31umm

- . "L 1 LR ] - n
L] L] = = . L ]

RAR | 5- m £F - "Dwicn tmt-rl:" 143-::-::! Elu:u =1y B I A

5

3.10.2 Proomduret WFer the E5 saction IXII. J.

3.10.3 Equipment: Custom TI designad and bullt fixturaez for
gaging tearminal movemant after force application and for
- a appligation of impact via a pandulym. This equipment is
' - ™t Y begularly used on the 57FS/77P8 astinbly linas in tnting N
to TI Quality Assurance Specifications.

L

.pi-.-.-:JT S A AR b Pemultat:, AL devicas paeaed She ACGAPLATRY, RAGUETEMODLE g o .
i of the ES {secticns A, B, C, D).

31.11 VACTRM

- -

. "l-;:" % 0‘113. 'Elp? I:.r. - - .tqtv:.-m rae 2? kﬁ—‘ﬁﬁ tﬂ‘tq v 'IﬁEIF't.'ﬂ .n.:v ,a."."" l.:-':-.lf'ln"l. _-: ~.'F.:--‘ . ',:':-..‘

. ?.11.2 Pru-mdurq: Par thea EE asction III. K. | \ , .

3.11.3 Tquipmant : Kinney wveocuum pump, Bansotec prassure .
tranaducear ranga 0-25 psia calibrated guarterly, with
Fluke modal 80208 Digital Multinster zeadout, calibzated
ﬁlmrly.

3.11.4 Results1 All devices pasessd the acceptance reguirsasnts
of tha ES {(aectiona A, B, C, D). '

YEET LOT Na. TEET BEVICH.
[Favac av

APEROVED BT TExAas MATARIALES CONTROLY Inoc.

BT g INSTRUMENTS aTTienona s s [Faew o

TINHTSA 0083g7




312.1 Devicen temted: 245-15-49 thru 54
3.12.2 E:ncldui;: Par the E§ saction III. L.
3.12.3 . Equipmenti Seme ae 3.5.3, - . .« ..o, ..
3.12.4 Rasulte: All davices passed the accaptance rnquumt.u

3.13.1 Davices Ellt-dl 245-15-01 thru -36.
3.13.2 Procadure: Par tha ES5 sectlon III. M.
_ , 3.12.3  Equipment: Fluids as called out in E§ taple in III. M,
. s ’ 1. e, plua- lppbnpriatn buakers -and dtu:ldl tp'phrlt.u‘il'
i vented hood.

LA N |

L ot - .

bl At 3‘3&!’4.2"% ATART’ sE’hng{h {.4. m"‘, =14 ""l-.'ru“"'f‘ P Lt P "l"

3.12,4.13 Hunhﬂ.t? {3. 'i'h '-25 thru -39,

3.12 TEMPERATURE CYCLE

of th- BB {uctions A, B, C, D),

"'13 I‘Iﬂ'ﬂl “ﬂ!ﬂm

o Bl3a 4 p . RRoultan | She 36 dsgieea, uspe divided Jotoronoups. p )
r follows for subkequant teating. Results of thasa tasts
are repcrted in the section indicated.

3. 13 4 1 I‘Dp'lllll ﬁ 5]. -ﬂl thru -12

3.13.4.4 Salt Spray {3.8), ~31 thru ~36.

- - -

i T Le L] .

& L ’
Thareke T LI L - .I-.'I:II" L b

.. e

-

THRT LOT NO. TEST ]

TRETED &Y

APPROVED BY Teas # MATERALE & GOHTROLE [ooe,

[OATE * saoaeir INSTRUMENTS ATTLESORO, mA 03761 “JRaaE 44

vouent

TI-NHTSA 008868
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3.14 mOISR

In cartain vahicla applications, the brake preseure switch action
bhas boen ahown to ba transmitted to ctha passenger compartment as
avdibla noiss and aorresponding twctile fasl in the brake pedal.
A "allent" device has been developed by Texas Instruments in ordax
to addreas cthis -conoarn. At the zame time, 2 Deans of quancifying -
tha nolas/feal was explorsd. Tha hypothasis was that a sudden
motion of preadure-fanasing components within tha awiteh caused a
preasurs wave to propagate from the i.yi.tch. Characterization of

. .this- -Ha.c.t uaing “Righ~jpead presdure”’ Fu.nidumqnsw that, ,
"noisy* devites plodios”n large naghtive prdweutd spike’ at'the’
point of awitch activation, and snppnttad_ the Lhypotheails. The
"ailent" devioss produce little or ne spike. Ses Appandiz 4.3 for
4 pressurg trace of a typical allant davice.

Ultimately (inv delta) EE=-FIVC=-9F924=-Ak will bha updated to include
& ssctlon on nolas tasting, t¢ ba applicahles only tp devices
deslgnatéd ‘as’ allent: ror this ‘walidation, in lisu of an’
officially finalized oolag nmiﬂéition. a total of 12 deavices {6
from this test and & similar devices) were initially characterized
So» ngian, jthes. rup thraugh, Impulsy pr-ml.&!ul. Luatilog, them.,
‘rachatacterized for nolsa at the and.

3.14.1 ‘Davices tested:

" LR TN '..'_ L

w AT - DT L aTRslan 1:-;' DR 249H15#3T, 038, 390 i1 T g

ol ":'irh:.:-i‘fha N cyeier’ 248215-4d, “50,” 51
_ 71PSLS=2 Impulsp: . 2!5*15-51, B2, B3
*  77PSLY5-2 Thermal Cycle  245-15-105, 106, 107

3,14.2 Procedursa: Tha devios under test is lnatalled on the
test mapifold, Alr is evacuated via a vacuum pump. The
manifold is £illed with the test fluid. Pressuxe to 300
pei is appliad and the. aignal from the high=apasd
transducer is captured on a digital oseilloscopa.

e
-1.-\! " e

TESTED &Y

MATEMIALL & oONTROLE
AFRFROVEDR &Y AROUR

DATE *  ax-on-1y . INETFAJMFHTE” ATTLESORG, Ma, 10

k1

<+

Ti-NHTSA 006860




e

e )

o v

3.14.3

3.14.4

3.15.5

Egmipmsat ; Costom TI dasigned and bpllt squipment,
utilising = single-port test manifold within a protactive
snclosure. The manifold is evacuated by a Plab H-125
pheunatio vaouum pump. DOT 3 Brake Fluid ls introduced
¥ia a fluld raservoir. Fraasure iz applied via
Framguvrined air which is inkroduced to an air-over-gil

ohamber which cannacts to the test mapifald. Tha dynamic .| .

prassure signal during ewlitch astuskion 1w measurced with
& Kiatlsr High-Freguency Dynanic Fressuce Transducer
Ilaﬂtl 606A (3N C4§134) uith a Kistler 3004 chacge

a-plj:ﬂnr whowe -pu

“channél’ Wioolet mx* Digital” ddeillbscipe ™ the

alectrical switehing zetion of the davics under tast is
racorded simultaneouszly on chanpnel B wvaing a S-volt
source and a 1K chm load zesistor.

Initial results: All twelve test devices produced aera
prassure spike.

L3%

Final resuits: BAll twslve test devices produced sera
Prasgurs spikas. -

connects To chanmel A of . du;.l.-s 1

presa 1 Al ST g P Sl Fiy Ty eamt e "'1.-'-“'.""'115' T.'." T i'1' featde T
& e oaom . L ' ..'l--r-.- L LI} l' =i N -.- L N - . - .

g b B T T s o . -e...:r l,-'lt . ',, -"l!... e L L L .Iﬂ-'-.#l"'-\ ' m -.'!'l-:-_ un s
L] +

TRAT LOT NO. T Im

TEATED &Y X

MATEMALE & CONTROLE
APFROVED BY 1 Tm Q Ao X Do,
DATE ~ s-abnt INSTRUMENTS ATYLNORD, M4 coron Padm .,

TI-NHTBA 008870




LTI t-lll - oy a . - - L]

e -:'_" 1 ."Lw_. y “ v . ) “' M
Ve e e pdvd Engideer’inl specifibbtibn -t 0t - e
(lnv delta) ES-FZVC-5rize-Ak

L]
L) - P
N ' . -
- R 'l-".'h."l.l-"f '?"‘i-. LR 1: hLEL LI '%'I - -'.i'ﬁ-'-“". rmg” LT L |'1 . I ..-'.: _'...- e -.' - 14 "ot "a .
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TEETED BY

APnivED BY
[DATE

TEXAS MATURIALS & CONTAOLY
INSTRLIMENTS Q ATTLESORG. WA B290d

TENT LOT WO, TTEiT I ToRwoR
Doe.

1L

AL
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- spaaification-sovers the test requirssebes for cha rpasd
oenirel sasstivacs switah «0F904- pasd 1o che alsetxensa lpnl
eanezel sypean. Dealge shioume em the swissh sansably ar ics
calgantd shll abk by wals withoux iimon to Jeotion ¥
this l-ﬂnl-hlnlﬂ'l“nlmnnl- th-nlulln' -
hﬁﬁmhﬁupﬁqm

T - m-nhmh'mmnﬂ-h-n mmuthmnM'-

dypwing sn Ve sheve part, kel all cusuivessucs hstain soat ba
mak in sdiivion to 411 wther caguiressats of the parc drawieg.

linimsm sesrmny mesessary for dasmatzating venplisres 6o thees

EMpirvehatcs a¥s plven in anch ssatism,
The mu.-pl- ives, and tast Fraguanciss
m'ﬁh r spsalfisacion reflemt tha

HMHHWHMHMHI-H‘H.H.
dinens ol shosiwing amd Lp-pEwinsd SRCTSli, ad whiuld Lo e
vay siverssly inflwapss SChar isuphatiss wpercaciims.

mwmmm-‘nmlmu
et m m!rhnuummwu
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. IIT. IBST MOOCERNES AND RRTTAENENTY .
-._v"_‘ Salfbration - . . -
1, Iz Ranuirasanis '
&, Ewvicel m“ﬂﬁ?‘:?ﬂ" hmm IE“HII
v S N - ..:;wm . using aphlent sir or L e
L'.":{"-lf 4-" :l. | vt -1.'\._| ‘.M" - ] - .. "..- *f.-*‘ = ¥ . I-':r'nl'-'.'=:h

e
u
[ ]

s olabaladad bt be

‘NT-. '...,_h...l-.l. I 1...‘ q e -."1*u.,+ l.'ll'l"ul.lcli| A= o,

b, Calihzacion matp M‘lh I.I‘:I.ilq.tlnpu:l:
uw.nnmh.?u ﬁum.llm!n-u
preanugs oyvias with ashjanc sip, sv squivalant.
Ireiins cycls rangs in ko b detarminad by tha
mpufaoturer to insare pritoh celibcacion srabilicy .
The suk-in snd differencisl sk pafnin sva o8 ba
mensuTed whila © T £ W pillisspezen
whils 13.0 5 1.0 weltn D.C. is sppligd. The ouc-in
point:is o e wheakad with thersayiog pressure,

&, The suc-sut pelac in to be chasked vich decreacing
« ond s diffarantizl sek peine is oo
anleulabped usihg tha aut-Dn ﬂn-n-l.-:hm-

.f._ by ¥ “fm-: ‘.1 b TN S S L] T Ly

2. W
i, Emonsformance 131 defined sz soy swlcoh pelwt which
*m The

!dhnﬂlﬁﬁ-hlumliulmm
Gamorom ] '.ﬂ’.‘ . " . o -

1, aMsosucanos Asquicssscis

a, FNowcanfeijmales Ls deficed s o wolcags drop Ln
viusass of 100 milliveles.

-

-L.qd 7]

WV E5-PING-9FPRA-AL

bbb e LT | |“.-.
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* Ll dadribaidar

hd
=

N

Snizack laskags
1. Inac agaizamencs

2. Outbant Leshags is tv by chacked vich 300 velta, 0o i
4.7 M sicetulbiog currped, N L VR S R AR P

b, Curvest Lleabags Ls te b sheoked:

(1) Batwess the sitceh leadd with che MAATIATE Ophi,
(1] Batwesn the lead and the mritoh heusing with
aapvasts slowwd,
(1) Batwesn sither lomd snd switch ewsming with tha
seatasks apan,
S Aacanvynce Rusuitanarts
a. Il-lmuhlludnwhlhpmn
soany of ome bumired {100) nicrommpars.

LIFR B T S 1\-.F...' * I|I-..I ':.’ H'..: L. 'r -

1. Inst RamuiCummcs

[ u: svicches t# Zsotion & to satsblish
hd.tl.d. selcahing praswutes.

‘ -'..-.'"._."..,". u.l &'*"é 1“ .h ﬂ !.wﬂgs O LI T I-\.-'l--'-l:"'-‘s
. Mhum‘mlm Tane )

rmﬂlhmhulhuml“lﬂ
Li £2r ot lass than IO vesonda

2. RIeshaik the mvitehas ©o Isation A.
2. Socantabes Rieriirssscts

[ h d M W- -mr »E “ “
ksl greater chau 430 Kia, (12 WT) is
peruiinad

) 5
b. & changs im suc-in sl oulN-SUR APSAMITRE BTHMAMNT
thas + 54 Izem the munmumm_m.
2. The cest mimplan must ba dascroywd sfcar teasing.
& u | | V D PV - ak
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&) Enginsering Specification

IT1,  IZAT PROECUNEL AND EERIREGNTE (saws®d)

1] -l l..m' " - M - l.‘
1. Isat laqudramaxcs
8. Tmﬁtuiﬂ!n;u:di!mm

e e e Franery wuv:mtuﬂw:ﬂ
'..'*‘-‘.'..-""b.?-': 1,000 qﬂ .

1% l-ﬂ!;ﬂuﬂn: thlmumumtn
senicey Dumetiswn

) &73, 0 - :ﬂ.bﬂ mhn 11 x L wvelts 8.0, TH
£ 30 ma,, puk figurs &,

b. Brake fluid sampesate to ba 133 & 14°C and sshimmc
tappaTatare ta be 10740 min.

"t g, Gycls vats i.l.ilh L10-19 wyulun por Ellwes,
d. Switeh must wpan and cleas sash cyels,

L CL SRR T PR Lo rr . 4 PN T L TR B R R

s. Afcar impwlse tant chesk te asstiems 4. 3, £, & D
uaing the pevssdnty sdtablished iz assh ssetled.

b, Fowesafsrmapss i dafined an any switeh oot mesting
m-ﬂmhhmﬂiﬂl. LC&n

L e L b ¢ S '!"..m.a f%mtmsmw“?’

7. I . .
1. Inst AaiTMSMRE

1, TSt sttwagth 1a ta be cheekal uaing brile ﬂuﬂn
wﬂmmmm

+ m-m-ﬁ;u&uu.:m{mnuum
. and held fxr W sssamis slolee, '
1. aasspcanos MASsiTaSSTES -
a. Fosowmterassss is deliwed as any svidencs of Eluid
Im-ml—ﬁ-aﬂ.ﬂ o thrasds.
Sanples used $or this cest must ba desvreyed afrer
eascing ia cempleted

7 1 l ‘ V I-FIVC-9mzh-mk

i
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1, ZTaak Essnicxmacta '

| & Houst the switsh in the Cast port Lo & hamidicy
. dhinbar. Curvssatly valssssd meving slsocrical
m st h l.uu‘.l.hl 'b-hn sEast af cesc,

i "l L' . - [T

I T.- R T h “wﬂmmmmmli'__:r.

{1) I‘.l-'l-ll- ﬂ-unm e &5 410/-1 *C ower 1.5

: hourat at 90-15% Telakive Immidicy. .
; {2) Nald 3 heate 4t 63 +10/-2 °C st PO-F% Telative
. bweisivy.,

. . {3) Lewver campazaturs to 29 #10/-%1 *C owar 1.5
. L . ' bouxs; ac 40-#0n Telative huaidicy. .

1. Acgastanon Rssairssancs

a. Wichis 13 -ﬁ:u- -.-!t.::- aemplecion of cha cench
i demddicy gl riges.- macionx §, B, C.
b, _lu:m-:mulhﬂ ::&-L:m )

. Pensmforasnes Ly dafined an sxy wiceh et maeting
sha seiveria in westiem &, 3, €, or B,

E. Eals Bwray

A

LEE} L |
L) - - -
a 4 . L] R

T O S NN

4. WNeowt the svicoh in tha tadk port iR 4 selc mpEay
dhashat., Tha ourrmetly relesssd maiing slsasrisal
smmastay sl wiring mast b ilsgtallul prisr te
scame & cask.

b. Eupess tha neitoh ssasbly o 71 heurd of sale spray
' pom ASTH B-117. -

1. Mcospkenss Ranuitesents

" m  AZBAT sxposurs, ehack the wwitch co seotiens &, B,
"8 Iy waiag the prassiurs secablished in saoh
seatiom. '

. Nessenfonssses s dafinad a8 any switsh mac maacing
the axiceris 1n ssowives &, B, ¢, T B, Lan
ungd for thiv tant mcat be il.lml.lm 1
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3.2 WYOLTAGE DROP W medadbdatanarnidnndsnan o
3.3 CURBENT LERKRAGE  .ovcvervncsmnncnranss ]
3ah PROOF i rsaermaemrrarraaaran 7
3.5 IMPULEE . .v.vvvnnnuenmannnnsnnnnanrnns 7
3.6 BURBT ........... tasnsannpsannpasanyas M@
3.7 HUMIDITY ...vuevncornsonnsasnranararas 3
3.8 BALT BERRY .ucuvenvavsvosnsansonanarss 9
3.9 VIBBATION vuvvnuccucoucoonioacasssaaras 9
2.10 TERMTHAL STREBGTH  ......ovvumcesnnnars 10
3.11 VACOUM ,...... A a m s ARt R e R At aa s 10
3.12 TEMPRERATURE CYCLE ......- 4ennssrntanss 11
3.13 FLUID RESIBTAMCE  .......cucuunveumnsnn 11
3.14 HOISE ....ivvssnnncnrararccrarcssracans 12
4.0 APPENDICES
4.1 PFord Bnginewring Specification
(inw delta) ES-FIVC-O9R924-AR  ........ 14
$.2 DBEA ... icrrnnarrrann s n s n e i
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1.0 GENEPAL

1.1 Customer: Ford Motor Company P.T1.A. from Dana-Weatherheaad

1.2 Part ¥umbers:

1.2.1 Ford BfN: " F2RC-9F924-AR

1.2.2 Dana ¥P/H: 120-55Q4%

1.2.3 TI P/M: TYFP3L3I-1
1,3 Enginesring Specification: {inv delta) ES-F2VC-9F924-AA
1.4 Date of Complation: 520811
1.5 Quantity of Units Teated: T2

1.6 Digpoaition of
Tested Unite:

1.7 71 test seriss purbar: 245-15-129

1.8 TI Praasure Switch test repert numbar: PS5/392/82

All davices ars pregantly retained under
quarantine, completely separate from any
production devices, to ba deastroyed per
the EY at & later date after fuil ISR
Approval ia obtajiogd.

LOT NO. 14 | —
m:: ny TExAs MATERIALS & CONTROLY |poc.
(DATE R INSTRUMENTS ” ATTLENORG, A 0iMe  [Fane .

TI-NHT8A 008699




Thia testing was parformed to demonatrate the ability of 77PSL3-
1 to conform to customer apecifications given in (inv delta) ES-
F2VC-9F924~-AA, in fulfillment of the raquircments of the Initial
Sampla Report. Units taestad wara huilt uwaing fully qualifiad
production compenents and praductisn assgmbly aquipmaent.

All awitches were tsatad pay Ford Engineering Specification (inv
dalta) ES-FZVC-3F924-AA. A copy of this E3 i9 inoluded in Appendix
4.1, Proceadural detalls are tharefora onittsd from the
prasantation of raaulta in most cases, In thoaes instances whare
the E3 procedure methodology requires alaboration, a conmpleta
axplanation of the procedure is prasentad. For all tests, raw data
is ineludad in Appandix 4.2.

3.1 CALIHRATION

a.1.1 Devices tesatsed: 245-15-01 thru 72

3.1.2 Procedurs: Calibratios 13 chacked at room taxperaturs
vsing ambient air as the pressure medium. <Calibration
asttings, as spacifisd on the part drawing, are actuation
{alectrical contacts opening) at 90 - 160 paig, and
raleasa (contacts reclesing) at 20 paig minioum. For the
purpoas of stabilization, actuation valuea are recordad
on the aixth cycle, after subjscting the awltch to two
{2) preasurs cyclea to B0 psig ninimum and back to zern,
followed by three (37 cycles Lo approx. 1l0% above
actuvation praszure and back to approx, 10% below reledse
bressurs. Tha change in continuity Lls measured whilae
condueting 750 +/= 50 milliamps at 13.0 +/- 1.0 wolta DC,

o Loy wo. TET ' TR
W

APPWOVED §Y Texas MATEMIALE & GEMTROLY e

oA o | INSTRUMENTS o L e

TI.NHTSA 008000




3.1.3 Equipment : Coatom TI deaigned and bulit pressurs
chagk station, waing Heisa Model CM35365 prassurs gage
calibrated on a3 regqular quartarly schedule. Continuity
changys measured on custom TI designed end built aeguipment
maating the above electrical parameters.

3.1.4 Initial Raesulta: Prior to proof teating, the avecags
actuation was found toc be 126 pal with a sigma of 6.2;
&ftay proof tha average actuation was 131 pal with a
aigea of 4.9. The average shift is 44. Prior to proof
testing, tha average releass was found to ba 113 peil with
a nigme of 6.5; after preof the avarage release was 119
pai with a slgma of 5.7. The average ahift ia 5%.

3.1.5 Final Rasults: Prior to proof tasting, the avaraga
actuation was found to be 130 psl with a sigma of 5.4;
after procf the average actuatien was 129 pal with a
sigma ef 5.3. The averaga shift ia -0.8%. Prior to proof
taating, the Average reledss waa found to bhe 10 psi with
a2 gigna of 7.7; after proof the average releaase waa 108
pal with a sigma of 6.6. The avarage shift is 0,

1.2 vOLTAGE DROP
3.2.1 Davicas tested: 245-15-01 £hxu 72

3.2.2 Eracedura: vVoltage drop ies checked eimultansoualy with
Calibration {asa 3.1.,2), The maazuranent 1a taken at
roon temparature wuvaing ambient air as ths pressure
medium. For the purpoas of stabilizaticn, data Ls
recorded on the gixth cycle, after subjecting thae switch
ko two {2) pressurs cyclee to 800 pelg minimwm and back
to zero, followed Ly thram (3) cycles to approx. 10%
above actoation pressuxe and back to apprax. 10% balow
relaass pressura. The wvoltage drop i3 measured whilae
conducting 750 +/= S0 millianps &t 13.0 +/- 1.0 valta DC,

m——r
THEET LAY ND. OEVIEE
i
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31.2.3 Equipment : Fluke Model 80208 Digital Multimater,
calibrated quarterly, wuaed in conjunction with the
continuity equipment in 3.1.3.

d.2.4 Initial resvlts: valuas for all devicas fall balow tha
spacification of 200 milliveltas maximum by clogsae Lo twa
ordara of magnitude; no specific statistica calculataed
for this reason.

3.2.5 Final resnlta: With the excepticn of parta undargoing
Inpulze tasting (devices 245-15-01 thru 12 and =37 thru
48), all fina)l results wers comparable with initial
rafulta. -The Impulse parts experisace an increass in the
voltage drop reading due to the apecified 25,000 cyclas
x¥yn at foll alectrical load, whigh cauasas a certain
amount of pormal arosion of the contact surfaces. RAll
24 Impulse devices still fall significantly balow 200 mV
paximum, and statistics ghow a Cpk of 2.53.

3.3 CURRENT LRAYAGE
3.3.1 Davices teated: 245=15=-01 thru 72

Ju3.2 ?rncaduru‘: Poar tha EFS8 asesction 1II. C. This teat ie
conducted as a pass/fail.

3.3.3 Egquipment: Assooiated Reassarch HyPot tast unlt uszed as
powazr source for 500 VAC, S50 He taest circult., Tloke
Model BO020B Digital Multimeter, calibrated quarterly,
used to measure voltage drop acress a sariea resistanca
of one megobhm {+/- 5k} .

3.3.4 Initial resulta: All devices passad.
3.3.5 Final results: All devices paased.
e Lo v, g il
[TEETED BY
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3.4 PROOF
4.4.1 Davices teatwed: 24%5-15-01 thxu T2

J.4.2 Procedura: Par tha ES saction III. D. This test is
cobtnotad as® a pasa/fall, The teat pressura spacifiad
‘on the part drawing im 3000 ped.

2.4.3 Equlpoent: Easrpak model P-392 hydraulic hand pumg using
Ioerpak -hydraulic fluld a3 the presgura bpadium,
Eydrapnlic fluid is removed fFfrom the davices uaing a
conbipation of wvacuum and residue—frae sclvent
Bprayon{TH} Hi-Tach 02002 TF Elegtrical Centact Claeanar.
OB Gauge #33714 xeading te 5000 palg with 100 psgi
incrementa, resclvable te 50 pal., callbrated guarterly.
Cuztom TI designad and built aafety enclosure.

3.4.4  Initial Results: All devices pagsed.
3.4.5 Final ‘Resulta: Al)l devices passed.

3.5 DETLEE

3.5.1 Davices tested: 245-15-01 thru 12 and -37 thru 48
3.5.2 Procedurs: Per the ES section TIX, E.
3.5.3 BEquipmant: Thermotron modal 5-4 Mini-Max anvironmantal

chambey capable of -55 € &o +200 C, bhumidity
ungontzrolled. Custom TI deaigoned and built cycler,
utilizing Enarpak integratced hydrauvlio preasure sonrcsa,
TI313 Froyrammable Logic Controller, Moog servovalve and
controller, Simpsen signal genarator, and oppoaling-
piston fluid isclators, to produce a bydranlic-fluid
flow-typs primary with a brake-fluid dead-and-typs
sagondary termincated with a 24-station manifald equipped
with internal heatera. Capability to 5 Hz at 0-1450 paig
cycle. Custom TI desigpad apd bhuilt 24 statian Switch

[TasraD By
APPROVED BY TEXAS WATINALES CONTROLY DA
OATR oo 1 INSTRUMENTS % srreasinaa eowe_[raag .
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Monitor Circuit which autometically stopa the cyclar in
the eavant of abnormal awiteh action, defined as
continuity change which domss not track the signal from
the signal generator. Thermocouple readouts opalibrated
quarterly, 12=gtation inductive load bank, per the
achamatic foond in the E8 {(figura 4) used in tha last
25K ayclea. '

3.5.4 Reaults: All devices passed the acueptance requizrements
of the BES (sectiona A, B, C, D).

3.4 BORST

3.6.1 Davicas tested; 245-15=§7 thru 72.

i.6.2 Progcedure: Fer the EE asction IXI. F. After belding
7040 pal for 30 seconcds as zpsaifiaed., the devices wera
inadvertantly presaurized to approx. 7600 pei.

3.6.3, Equipmant: Same ad 3.4.3, with the addition of Enerpak
gqauge réading ko 10,000 paig with 100 pai increments,
rasdlvable to 50 pai., ocalibrated gquartezly.

d.6.4. Rasulta: All aix devices pasaed 30 seconds at 7000 palg
withoot evidents of fluid lesakage or seepage EFrom the
awitoh or thraads.

At 7600 pai, one device (=70} dizplaysd svidance of fluid
page.

TENT LOT wo. TsT EVIGE

[rorso wv l
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3.7 RUMIDITY
3.7.1 Devices tesated; 245-15-25 thru -30.

3.7.2 Procedure: Per tha ES ssction ITI. G. Please note that
parforming a Full characterization par the ES conaiats
of measoremant of actustion, releass, wvoltage drop,
current leakage, and proof. This bkattexry of testa whan
performed on aix (6) devices takes approximately Z hours
to complete. Thareforg "Within 15 minutas...” called out
in the B8 (aeotlpn III. G. 2. a.) i1a an =accaptanca
requiremant that iz physically impwasible to meat. Evary
effort ia mads to complete final characterization within
tha two hour pariod atated above.

3.7.3 Equipmant: Humidity chamber HE nodel 55,

3.7.4 Resulte: All devices passed the accaptance requirenents
of the ES (asctiona A, B, C, T).

3.8 BALT SPRAY
2.8,1 Devices tested: 245-15-31 thru -36.
2.8.2 FProcediire: Fer thae ES asction III. H.

3.8.3 Bquipmaent: Harahaw salt spray chamber.

3.8.4 Results: All devices passed the scceptance requiremants
of the ES {sectiona A, B, C, D).

3.9.1 Davices teated: 156-15-61 chru 66.
3.59.2 Procedurs: Par tha ES saction IXIX. I.
TRET LOT WO, TEST “[oRvice
[reeTED AV
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3.9.3 Equipownt:  Vihration tabla, Ling, model A333 with
Hewlett-Packard model 5427 controls. Air tank with 350
paig minionam prassurized NWitrogen usmi to actuats devioea
with at lsast 1.1 times maximum actustlon specification
on part drawing; 160 paig * 1.1 = 176 psi minimum.

3.9.4 Results: All devicas pasead tha aaceptance requirements
of the ES {swctions A, B, T, D).

3.10 TERMINAL STRENGTH

3.10.1 Davices tested: 245-15-13 thru -24.

3.10.2 Procedura: Per tha ES section III. J.

3.10.3 Equipoant: = Custom TI designed and bullt fixtures for
gaging terminal movement after force application and for
application of impauk via a pandulum. This squipment is
regularly uaad on tha 57ES/77PE asseably linas in testing
te TI Quality Assurancs Specifications.

3.10.4 Results: All deviaes passed the acceptance requirements
of the EB (aecticne A, B, C, D).

3.11 VACTUM

3.11.1 Devicas tegted: 245-15- 55 thru 60.

3.11.2 Proceduze: FPer the ES mection I1I. K.

3.11.3 Equipmant : Kinnpy wvacmm pump. Sensctac Dpressurd
transduzer range 0-25 psia calibrated fuarterly, with
Fluks modsl 8020 Digital Hultimater rsadout, calibratad
quartarly.

3.11.4 Basults: All devices passad the accaptance reguireaenta
of the ES (aemctions A, B, C, D).

TENT LOT MO. TEST ‘m
[TeaTED av
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3.12 TEMPEPATURE CICLE

3.12.1 Devices tested: 245-15-49 thro 54
3,12.2 Em:'r:;: Far Che X5 weotion III. L.
3.12.3 lq'uimntzi- Sams as 31.5.3.

3.12.4 Resulta: All devices passsd the acceptance
of tha E8 {sections A, B, C, D).

3.13 FLUID RESISTANCE
3.13.1 Davices testad; ' #45-15-01 thru -=36.

3.13.2 Procafiurée: Par thg EN agction ILIXI. M.

vanted hood.

are rsported in the ssction lndicated.
3.13.4,1 Impulss (3.5}, -01 thrn -12
3.13.4.2 Teminal Strength (3.10), =13 thru -24.
3.13.4.3 Bumldity (3.7), -25 thru -30.

3.13.4.4 Zalt Spray (3.8), =31 thru =38,

3.13.3 Equipmant: Fluldes as called out in EE table in III. M.
1. a. plus appropriate beakars and stozage apparatus;

3.13.4 Resulta: The 36 davices were divided into groupa aa
follows for subAsquant testing. Rasults of thasq tests

raqulramant g

T Lo e, BT B
TENTED B Y
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1.14 WOXIEE

In certain wehicle applisacicns, the brake pressure switch action
has besn shown to be transmitted to the palsenger compartmant as
sudible nclas and corresponding tactils feel in the brake pedal.
A “ailent" device has been deavelcopsd by Taxas Instruments in order
te address this concern. At ths aama tima, a means of guantifying
the nolse/fael was asxplored. Thé hypothasia was that a sudden
moticn of prassura-ssnaing coaponents within the switch caugad a
Présatre wave to propagate from the awitch. Characteriastion of
thia affect using high-speed pressure transduceras showsd that
"aolay" devices produce a large negative pressurs spika at tha
Polnt of aswiteh activation, and supported the hypothesis. The
"sllant" devices produce little or ne spike. Sae Appandix 4.3 for
24 pressura traas of a typical silent device.

Ditimately (inv delta) ES-F2VvC-9rd24-Ah will ba updated to lnclude
4 pection on noise testing, to be applicabla only to devices
designated as silent. For thia wvalidation, in lisu of an
officlally finalized noise specification, a tocal of 12 devices (6
from thin test and § similar devices) weras initially characterizsd
for noise, then run through Impulss or Tharmal Cycle testing, then
socharacterized for noime at the end.

3.14.1 Deavices tanted:

TIFEL3-} Impulae; 24%-15-37, 38, 319
77P8L3~1 Thermal Cycle: 245-15-49, 50, 51
TTPSLS=2 Impulaa: 24%-1%-841, 82, 83

TTPELE-2 ‘fhetrmal Cycla  245-15-185, 106, 107

3.14.2 Procadure: The device under test is inatalled on tha
test manifold. Adir ig evacuated via a vacuum pump. The
manifold is filled with tha tast fluld. Prasagrs to 300
pai ia applied and tke =ignal from the high-speed
-tranaduger is captured on a digital oaclllosaope.

ey TRERT
TEFTED BY
ARy ED By EXAS I-Ih‘l'llulll.::uinu'rm Doe.
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3.14.3

Equipment : Custom TI designed and built espuipsent,
utilizing a single~port test manifold within a protactive
anclosure. The manifnld is evacuated by a Plab H-125
praumatic vacvun pump. DOT 3 Brake Fluid la introduosed
via a fluid resarvoir. Frazsgura is applied win
prtaspurized alr which is introduced to an ajir-cvar-oll
chanher which connecta to tha teat manifeld. The dynamic
prassurq signal during switoch actuakion ia nmaasured with
a Kistler High-Fraguency Dynamic Presaurs Transducer
model &06A (SN C46154) with a Kigeler 5004 Charge
Anplifier whosa oukput connects to abannel A of a dual-
channel Wicolet 4094A ©Digital Oscilloacopa. The
elactrical awitching action of the devioe under teat is
racorded ximultanasualy on channel B8 using a S=-volt
source and s 1K ohm load raslator.

3.14.4 Initial resulta: All twalve test davices produced zero
prasaurs splke.
3.15.5 Final results: All twelve tesat devices produced zaro
preasura splke. '
THETED &Y
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Appandiz 4.1
Tord Engineering Speclification
{inv dalta) ES=FIVC-9F314=-Ak
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@D Engineeding Specifiostion

L. Hanazsl .

This speaificacien powrcs cw canc requizmsats fsx the spesd
anrrol deadtivets swvitoh -FPP2A- umad inm the sleatramis
SOBTTOL AysCil. Oasign chanhfes &n ths switnh swassbly or 1ti
SORpREAES shill oot B wids Wichest semplisass ts Sestlen ¥ of
this spacificacisc aBd WILCCAL sipraval Fiwm tha ralaasing *
Pradugicion Inginsariag Offics.

Thir enpinesting mu:mlmuhmnm
m-mm el sl repuirssents berain mast ba

At in adiicisn &2 -ﬁunmm-lﬁnputm

Hﬂ-mmﬁ SemouatERting woRplismas T8 Theds
nﬂmmﬂm sash wsscisn.

[ ultan, tant Erspuimaina
H;..hﬁl.‘tm“ ifioatien raflsct cha
sinime requiisasnts satablishied to provide o regular svaloacion
of panformiiss o dasipn locanc, ‘The soginescing cest progras
is intesdad 4 & sopplesstt o0 Pemml material Lwspeccions,
itssnsional cheoking and in-proseds cantxels, apd shecld in Ba
mmmm:mmm.

q Let's diffaxect tast i wizaw =
sxppl may implesit sumgls n “l.nn
altapngts Geacyel Flan sppreved by o devipgn merpmuibla

Protar Ergitsaring Offise mul seneutred in by BL.

with fren yynduscien tsaling [smd prosasses
vhsxs pusg 7 bafers HIE spreeml sl sutierizs fuy
payyn pan e « Terte must b

" In=Freeess Tass Fbass 1 (IF-1) « IF-1 CescE 4Ts wiMd B8
mmqﬂuqﬂmhqhnﬁuiq
initial pradustise BATTS TEag piCaclen Laallng sl
m‘lﬂlr“ﬂl‘::w“mm. w1

delumatyagad,

* In-Pecasss Tests Fhass 1 {IF-1) - I7-1 saps pEngren sy ba
imp wuly Aftet pressss ospabiliby has hesn aa-
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III. YEST PROOKINEN AND REOCTRmOENTY

-V & galibragion

Zant _EacuiTepancy

a, [ritch caliszacion Il.“ be chacked at Teom
tampavarcre {L4V0-33"0) osing mshians alr er
sivalane,

b. Calibration saceings shall ha spenifisd am tha patt
dewring vith the setings chadked alfcat I o moce
fEsdiura oyckes vith mblmme alx, or squelwalsne,
Fomnis syals e £ ™ by deteradosd by the

menufaotovar ton fmumra mvitoh oalibration stebility.

Tha sut-in and differwntial sut points ars b be
aapsuyed wihils armbuscing 750 3 W millissparss
whils 13.0 ¢ 1.0 vales D.C. Zn spplisd. The owe-in
paint iy co be cheoksd wich ifokessing pramsmaa,

. 'Tha sur-our paing is o0 by checked wich dapcasding
penamure, v e diffsrsncisl BAc poiRE 10 T0 DA
calsulaced maing the m-in prassurs sipus The aue-
ok FTRSRTA . .

Aonantasos LARUiEasADEY

s, Wenopafersanes La dofined as any swicds paine which
falls ouwcaids cthe colaruwon bend spesifisd sa tha

part drawing.

‘5. Naliams Trog

Ians asulzgmenty

. Wpluggs dxep i oo be passared afcer 1 or more
Elhlﬂﬁ ambisnt oix o muivaleac fram 9 o
(000 & 173 e (LAS0 + I3 M) vhile werdecci
T 3 90, williswps sead 13.0
::llll ts the switah, UOnjdar ﬁ-n sinditisna widh
riteh alssed s veltags dvsp
mensurad. Williwele commsocion
carminals ks b less dhan 10 millivelts,

Acpanianss. Bamicensocy
8. Hennonfarsamns L1 dafined &3 & Vvoltage drep in
aunsnn of 100 milliwsles,

%
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&P Bnginesring Spacitication

111. IRNY WEOCROURRN AND REQUIREMENTE (ovnc'd)

¢. faxzanh Lagisaps
1. IsscXsmuizsmszts

a. ml-mphuhmnthmulu.ﬂ
Rz altarnating srcanc,

b, Guresnt lsakage in to ba cheaked:
{1) Batwasn tha suitch lsads with the cARtanss sped,
{1} Jmcwesn the lesd and the switsh hauning wich
ssntants slapad.

(3} Batween aichar lasd and mritoh heusing vich tha
osntagis spen.

1. Mssscanss LanolIaents -

&. Wemsonforasacy is defined as any leskags cucTenc in
axoann of ovw bugicad (L00) misrommpeze.

D. Froof Tsat
L. Dk Resuicmeency

s, Suhjeqs sampla switahas Cv Buctim & £o sstshlish
shaly Laicinl swicching poessurss.

b, Prosf cant is £o ha osnduotad ueing breka fluid or
syulvaisnt sa the prassste madice, Tesk pramics
shall ba a2 spaaifind po the paxt dcoving. Test
. pmurs shall be isslstsd frew PEAGBUTS souifds And

u!u—t‘l,ulﬂulﬂmnﬁ.

£. Reobesk the wrikahas to Beotien &.

2. Accancance Raguirsmote

5. Ws wvidenes of Zluid leskags, , oz drep in
Eadt m-m-pummulm.!ﬂ ML) is
pasmlcesd,

b, & shapgs in owt-im smd Gut-out PESMEUTAS [TEATAT
then 3 5t Zrow the initial valus Lo net pemwiceed.

o. The tast sswplen moat be destmoysd afkst canping.

& u | | Y D TIVC-PF¥id-Ah
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4$» Rngineering $pecifioation
I, 3N PROCENRES AND RECTAGEYTE {oont'd)

E. Immules

] 1, W .

] 5. m:ﬁ-mmn:.nulum.m?m.
Cyala batunan (Lew) 3-374 ¥Fa (0-d0 pai)

[ sl (highd 18,000 + 343 KFa (1AM + M pei).

1y 0 » 479,00 oyclea: 13 i 1 volee,treoe corTent ko
wuiter Susaciom.

) 472,081 - 300,000 eveles: 11 & 1 weits P.C., TH
+ 50 ma,, pob figuzs &,

b, Bzaks Fluld cesparatas o6 be 135 1 1W"C and pallanc
tempaTaCUIs Co ba 107" C min.

| 8. dyela race is o be 1101350 cyolas par miouts,
4, hrcch st opany end aloas sach oyala.
i. Asomntarcs Resuyizmgnte

s. Afcar impulss tast shask te asctioms &, 3, G, & D
using tha poessduce sstablished in assh ssstiow.

b, Bapeanformeses is defined ay axy wwiesh nst msating
the ericveris ix saacisms &, B, €, & D.

6. Samplas uamd far this tanc must be destzayed alear
all empcimg in osspleted.

1. TAAL Rasultument

a. Burse strengch s =+ be cheokad wsing braka fluid or
symiwlane 4y che preamos mealium. .

b, Presssrits cha pwitch ta 40.3 Ars (7000 PEI) minimwe
and hald far 30 sessmia mioimun.

1. ssasstancs Sssciisssncs ’

&, Pensenferscns is dalised as any svidsacs of flufd
laskinge o asagags frem the svitch o2 .
Sxnplew waad for thin tesz pust ba deatyoyad aftar
tuating 18 samplatad.

7 u V EE-PVC-9TPLe- Ak
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> Snpineering Specifiontion
BRI TR Y T W m
. Hhmidlpy |
1. Isal Lercicasants .

4. Koumt the mvitmh in tha east pert in & Bmildity
chasbhet. Currsncly malsasd mating slestTical
sannartor ust ha isacallsd befores seere of ceat,

k. Iﬁ{ut tha ml.uh e o {10) smmrinseus busidiry

(1) Raime nqlnm co 45 +l0/-1 *C ower 1.3
beuze; at 90-H4 melstive midicy. -

(2] Kald 3 heuss at $3 +10/-% *C st 90-00% ralacive
i

(3} Lowar temparaturs ta 23 +10/<2 "C over I.3
hours; at 10=044 relative humidivy.

Aguspkancs Raguicemsnty
&, Uirbin 13 misutas alftar sompletfon of the ceath

humidicy eydls cheek the sriten to sectioos 4, 1, €.
D, uaing tha precseisrs satablishsd in ssch ssatlow.

b, Meneonformsnss is defimgd as soy switch wot ssating
tha oritaris Lh secCloew &, B, G, o b,

st Iatuicananta

&, Mot thw switch in che tast pore in & salc spray
shasbar, Tha curTancly relsaged sacing «lsarrisal
sinweater apd wiring sust ba inatallsd prisr to
SEArE of cast.

k. Dxpess the sviceh afasmbly T 71 Meurs of 2alt apTey
par ANFTM B-117.

dnoancanch RecuiTesAREL

&, Alear adpdiuts, shet) the avitsh o sapeioms &, 1,
G IE:i.u tha pm sacablished in amch
[ [ 1

b. Nenoouformsnes iz dafisad as my witsh oot sssting
'ﬂl-llrl.bll'l.l in ssotlomm ' ‘l ﬂ. & D, '“1'-.
uist far chis cest et be deatroyed sftaAr a1l
concing ix zsmplspad,

18 ‘ | W L9-FIVC0T92émph

TINHTSA 006918




 Jadsda b dy bl L dbry.

@ ncineering Specification

1I1.  INET FROCEDOEEE AND BEDUTREINENTY (conc'd)

.

d.

Movue che mricah in cha ceat pore smd aztech the
ourrwetly malsansd maciog alstcriesl csscester
loce stagt of ceac,

saEiXe tast. mnmtmmuhm:mu
cthe 3 plamss, TVibpaeion tanes ars t6 ba sondoared
B Toom temparaturs using brska fluld, ashienc pir,
oy ‘yuivalest as the prasmice sedin.

Intarmal preasays shall e maimcaived at O KPa
llhnﬂunl.uhhumuh-ujulunull
Cimas Wik sstustivs prwiade showe B priut vhao the
mritoh ia in tha opsa puslticn.

Vihtata the switch at 1.5 we displesssent (peak-to-
Ilﬂl vills varying tha Ivaquaney woiferanly fram 3
to 50 e 5 Mm ower u 4 mipuce paried.

Vibiats ths mritoh in slkarmats sna-beur pariods in
the opan —wi slossd peaicivos for » cetal of ) houxs
in asah plioss. {Tetal eant cima Ln 24 heurs),

Acdaptig Reswltamants

Afkay cha sobirve wibracisg asquands aigk the
suteched © wectlow &, B, €, or b using the
prossdurs asrshlishad in asoh asakcien.

muuﬂmuqmdlm

&y shangs in slsatrisal conclmoicy/discentinmicy
hﬂqthﬂhnunmhl. 4z say switah mat
smaking by aFiterls is seocienss &, B, G, ok B,
Eamplan ussd fnr this cast most e desczeysd afesr
ail tanting ia wowpluted,

| V DA-FHNG-9Tiia-Ak
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Gadada bady Ladad.§

- —

. Noumt Cha switch in the Caif pare.
(L) Apply & B9 & 9 W axial fores T sach termival.

{1) With a pendulom spply o 45 £ 5 N ispeet feras to
che wrltoh hotwing oF the corsosar and,
paIprmdisular o che osnearline sxis of Chw
mriesh. Ses Mgurs 2 fox fares applisaticn
paine md dizeneien.

1. ASEAREADGR Racuirmmntia

5. Thack the svitch co swations A, B, €, snd D oelng
cha pfwcedurss wscabiisbed in wach seotian.

b, lmuhﬂluumnﬂtﬂuhmul
fracTare, o any pwivak net masting the ariteria in
wanclen: i, B, ¢, or 0.

. Yaoum
1. ZImat Racuivenssis
8. HOURE the sricch in the test por€. VASUZE tasCk ate

5 bh ssndmetad ar ress Campariturs usimg ssbdvor
alr an e ptansurs msdios,

h. lﬁjnlmmmulmh:umm
ghlmlt?lrﬁnllﬂnmm -
praasicy of 36 am Hg. Maincein the vemam for o
winiees af 50 secimds.

?.  Acanscancs Baguirassors

. Oheok tha sritoh to wectivua &, B, 2, and B waing -
tha procadurs sstsbliished in sach ssatien.

b. Fessenfotmrmms Ls defizad as soy sritsh.mer sasing
lhl'!l'lﬂm hm [ ' .l- cl IH-II.

10 1 | | WV EE-FITC-97I24- ki
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. _L|_LLL1_L1.L_|._L|_L1l adala

4, Hamme syicohes in tast ports; camt o be vom uaing
ourranely vlassssd boaka fluid,

b. Rapasr cha ¥allowing prossdurs 13 eimas.

(1} Lowsy the mritah snd fluld caspsrsturs ts at
lesst -40°C. )

:_!:l Cvols the svitahap tan timas oE L0
seoonda/ . (ma uyols conziscs of a
preanurs variaticm freom 0 - 274 XPa.G (0-40 pall
to 10,000 + %5 EFa.& (L4350 &+ 30 PRI},
Noce: Bwitch muat open sud cless ssch oreld,

L}) Raima ﬂ'l.'l;h and flutd espparscurs s ¢
ndndm

(4} Espuac feap 2,

4. AF eompletiom of Jesp b, chack switches peT mscclens
A, B, £, and B,

i. scossrance Racuirsssncs
a. Menoenfsrmenns is dafined ax any svidemes of switeh

- ' fluld leskags, sespags, or not msatisg che aritaris

- of woatioos A, B, &, and B,

M. Eipdd Rsniscance.
1. Tas Raguirssants

&, Mount the svicch in Ché Cast POIT and Oriwnt as
inagalisd in che wabilals,

b. Testall the aurrastly ralsssad mating alsscpisal
smindster {wikh wirs Llesin) ts the writoh.

€, Saquintially. issgras the mwritch inte sagh of dhe
mpuoifiad ida, at a tenparpemrs of 23 ¢ 2 P2, foy
3+ 1 sacemd., Ramevs tha mrizah and dvaln and sazorEs
the awitah far tha spsaifisd tins at Teom
tamparature, prior to imsersing inte the naxe fluid.

1t 1 1 YV D-FIVC-¥ITe-AA
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@D Enginewing Specification
Iu-- {m"l
. v
—flutd Sdipin Tine X~ _Itorps Tios
dafscanon Pual C o £ 5 min. T
ANIE D471
0P Emglim DL sl heur 14 days
wma Jlyaols Vacar Hor 1l ey # £ 1 b
by Talume
Braks Fluid 24 & 1 hour &0 + L heus
BOT Y -

. - ,I !runu;l.w 4 r ] heur 34 days
- ,-—-,;-g.%". t
{zame} EFP- M-cI

ASCAREANCS Xaquirwsmntn

Tasprapyl Alcobol/ Watar B4 £ 1 haur
10/50 y Voluma
Ralavanna Pl C, 2% ¢ 1 bBaur
ANTH DAL with
Nachyl Alnshal
13/13 by Valima

E .

d. Far tha Flow Chart, S0BJedC Che ROOSATibed siltbar of
immaread swicchea che poac lmmarsion tasca
spanifind balow:

III. K. Inpulsa

IIX, 4. Hmidicy

IXI. H. Eulc Bpray

IIX. J. Tazminal Scrangth

" & Muhu‘-u:mur-ulm reguivasers of cha
rpanifisd pea LomaEnicn ek,

b, Sopownfermenos s dalinad en spy swiceh pet msaking
tha eriteria in seatisna A, B, €, or D. lamplas
umpd for this cast mmac bs dascysyed afrar all
tasxing is ssmplecad.

- 1a

11 W ES.FTVC-9P9Zh-AA
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@D Enginesring Specification

“i

&, Tex WV, IF-1 and IF-1 casce, sll samples tastad Wosh puss,
Hewing uil the voquirsd samply sims pass will provids dats
te muppsrT che cooslusism thet the swicch e & minisos
relisbilivy R, &t & piviy ooplfldanes of 2. The necatlon
-k o incerpraced an minimm telisbilicy squal £o 3, ek o
canfidahed C Thua PRD-.00 mesns 2 minisom Telisbidity of
i ax 4 lnd‘i.il-u

B. ALl samplap must pass iy the scaciecical Gt acosptenos
ariteris stated for tanes with 1004 fraquansy: or dmiples
fram locs, whisdh osuld hawe & varlable aisw.

i. Fo change in dasign, mazerisl, prsqesy o compenent suppliat
shall be made wicheuc pricr approval frem tha relsasing
Pradust Engloenring Offica. Ak parc af appreving & changs,
tha ralsasing Frodosr Kopinsering Offisy will sscablish e
poxtion of cha Frodun: Validstisn Cestd regquired ca be bhun
€0 ravalidics the gwitch. The Zollowing tabls Im to b ussd
o5 4 puide ip determining sha type ol Garts vequived for
IavVilidstion ragquiresencs.

IERNING ORANTE INTALICATION
Frossad ¢ Mysarial
—-LOEDaDanT. .
1. Terminale. Comrasey, of 111, 5, €. I, G, K1,
CamMatar Jd, L K.
1. Caps o7 Mausing ALl Teata
3. Disa ar Dlaphrapgs 11X, &.0.KEFIKL
&. Ticeing sr Fluild Commpntien I, o, K, PN L N

3. annual revalidetion i Dot resuired on aazyyowel svitohes.

ds a0 v eave than efphe (6 hours of produntion
to 4,000 plvssn. 1f shifts exvend beycnd sipes (f) hsurs, of
dsces are produced in m shifc, thy produnt muxr
aparated Lote at leank twe loww,

SO SN NE K WE WE RIS N YRR IEEE SIS

V EE-FIVC-AF924-AA
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@D Eninseding Spacification

¥il. RECORD EXTRNTION
k. mhlﬂllﬂ & ¥auord reisprion shall sonfocs with Fovd Q-

L PR

5. Froduction Talidatien bast rasults snd anslyads acw Eo be
favvamded vo the relessing Freduct Bugloescing C¥8fice befoga
sppoarval Eor swhipisot wf preduncion parch 4so be graneed.

C. In~Fcessss cast ragules abiall Ba sveilakls at cha wppliac's
meoufagtyring facilicy for the releaning Prodosc Enginsaring
Offina sd Pord S04 of LEx reprasaptarives ta ruvisw sm
ESAREE , . - .

- g - ———

. VIIl. IMSIAGCITONS AfD ROTEN

A1l suitabar ars v5 ba Ldencifisd wich rha Perd parc musher.
g muepplisy Liimtificacion, sod & dats cade fndioacting Final

. All Sedt aquipedit and tans pressdurss fer tasEipg To this

i mpetificipion sust ba approved by che Telassing Freduct .
' Fginearing Offics and 00 ohabgs 17 squipment ot procsdurs Bay
ba wadle vithaut Hdir vrithsn oomsurvenss,

Tixt part arfipoaciss in shom in Figers 3.
C-ringe, if used in che design, shall be free frem cuts. oloks,

iTaiitns ar say scher desmgs whish weuld remulc is & fuidd
Inak.

All wuicshes west have & shipping cap ilnstalled ewer the pere
thrasds Co prevene ospkamimawion., All shippiog caps mmat be
sppieved by che ralsssing Prwdoic Duginesring Office prisr ce
Pieduagien imsaxpocstion.

All wiicches thac do DAt pass tha ul.i‘unthn. LAEC arm GO
sithar ba resdjopcsd aml reghagksd, o revapped. (Balvage of
SENPOTANE pATTE PAImithed with 1008 Teloapaction) .

If preioar mensandacmarsa Gecurs £5T cess dasvions II1L, B, &, D,
L., ¥, snd J, predoatiss ahall ba scapped amd the probless
asryssted. All piaduatisen lapd dhsll be soresd 1008 prior to
dhipmapt. Suspasted oaceenfewsows of sny shipped pares ahall
:;!m-:m imkwiiacaly to Che Tulssaing Fowluct Engismrcing

If sessonfermanas of cha abaxiapiesl assepbamcs sricaris aacucs
for tagt fsgtionm III. G, H, I, K, L and H, & druss Co reoalil
the subjest wvesks prodoction and to stop production mey TEEUlE.

o il Ly et s bl LLy

1h 11 VB PV UFlaeas
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ASTH B-117, Balc Spray Teacitg
Ford Q-100, Quality Bysces Stamdard - 1990 Rditioo

- FIER-LhdkdGé=-Al, Spanificaties - KLV lssy - VWire Copoastor
E3=FIVF=-3G735-Ak, Jpacifieatisn = BuIvo ASiemily Spesd Cancrol

4 -

L
R

13 u | | WV IS-FRVC-9FS26- Ak
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VIBRATION TEST - SWITCH ORIENTATION

_.~ Ficupme t.

BAN AXIAL
FORCE

o

| TERMINAL STRENGTH-LOAD ORIENTATION™ -

L. | - o ™

~ FIGURE Z.

45N
id ITMMACT
FORCE

|

e

Firaifl-r- = Tl 2T -,

e —
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Wl Engineering Specification
Ce'sk B -24 unF-aB THD
$/0.0 x 15 2.0 MIN DEPTH
/ FuLL TRREAD
; !
T.ﬂ'la
&6
}
)
J3.&5
# 3o
% .14
5.84 ReFerence
SABE IT'51a GLT 8D
Figure. shA

- TEST FIXTURE PORT CONFIGURATION
FIGURE 3

FRAME - or mvAED UM R

17 18 V 22wyl
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4D Enginesting Epecification .

l 70 mA 1 50 mA

ULTRA FAST %

RECOVERY
DIODE X ~17.50
. toon ™\ 300 mH MINIMUM
t8% :
] . 1
2= DEACTIVATE SWITCH
= TEST SET UP
E FIGURE 4
28—
| B 18 | l | WV IS-TN0SFi2h=ii
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 -Appendlix. 4.2
Data
TEST LOT ko TEST R
YESTED BY
AFPROVED BY TEXAS MATERIALES CONTROLS | poo,
AR ae 1y INSTRUMENTS Y@ _ srrison s oame_{Food o0
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PAESSURE BWITCH DATA  Form 21805 TEST NO.

p——— e e —— 1
DEVICE TATIAEQUERTED | ASDURETED BY gﬁ%.rm-n cOMPL.
"TEAPGRNED BY OATH TTARTED | n.xr: COMPLETED ]muwfﬁf_
MMOLMET TTTLE:
CLUETOMER:
FLURORE OF TINT:
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7ITLE3-]
F-,--lf Charay Tor' 2ofygs
M arrrfes |} jnr’rr
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PRASSSURE SWITCH DATA Fo TEET N{Q.
"BEVICE ' 51}% H%I‘I‘iﬂ W— RAGUESTED COMPL.

DATE

FORFORMED BY TR TATA COWPLETED | APFAOVED BY

MAGECT TITLE:

PLRPOSE DF TRET:

mbCEDUnE:
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Appeandix 4.3
Holse Presasurae Trace

TEFY LOT HO. ' =T [

ToaTeo my

AFFRIVED BY TEXAS MATERALS B CONTROLE [roC,

OATE 42-ik=17 INSTRUMENTS Q ATTLEAGRD, M4 05703 [mAQE u
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