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1.0 GENERAL

—— -

1.1 Raleasing JMffice: Ford Motsr Iompany, TASSeRger Zir Eraice
Systema Enganeeriny

i v g

1.2 TI Fart Humber: 57pSL5-3
1.3 Cuatomer Part Numher: FIUC=3F324-3A

1.4 Specifications: Ford Eagineeriny 3JpecifzitaZicn ~“Later
{dalta)l ES-FIVC-3r3li-AA |

1.5 Applicable SRER{s): # 147660

1.8 Date of Completion: 50-12-i3

1.7 Quantity of Units Tested: w2
1.8 Cisposition of Tested Units:
1.B.1 ona davice, 39-15-31. was autcpsied
1.8.2 Six devices wera descroyed during Jurst zest .5
1.8.2 Tha remaindear {(gcty. 65! are held =p Juarantine at
TI

1.9 TI taat sarlies numbar: 99=-1%-80

2.0 TI FPressura Switch taat report number: P5/%1723

[TRET LOT NO. m_

TEETED BY
Fx¥ | TH
AFERNVED BY WATENI I CORTEGLE

T
HATE ¥1.01-11 INSTRUMENTS b ATTLESORD WA 110D [Facx )

TI-NHTSA 001476




2.0 OBJECTIVE

-

Thi=z battary 2f cests wad parformed =0 JemcnIzsate *he ADLLity
37P5L3=3 t¢ conform to specifisav:ians, n fulfiliTent 3! oz
raquiraments of the Initial Zample InspecTiaon RepArt. TRits tested
ware built uasing proeductian -—omponents asi SIOQUSLIOn ASSAmELY
egquipmant.

T @

v
H

The SAE J512 netal-to-metal invertad Zlaze hydraui:.:c seal Zsed 3=
tha haxpart continues to be optimized by TI, Tord, asmd Tiar-:
suppliers’ anginears. Recen:ly, The 3AE commi-te@e whickh =&inta:ns
J512 became involved. (Ses Appendix 4.4) The dipensiopa. siudy
of the J512 apecificaticn has highlighted areas >f potent:a. -
improvemant, which i3 cutrently in review by ford., Howaver. ..
order to meet Ford’'s current naeda, the baxport .5 pradiced s tie
presant J512 specification by modifying standard produciiss o
hexpores (TI P/N 27373-1 usad a0 37PSFI-1 ama $"BSFI=3). Theses
paxty wara then plated by the end producer, Eico -ndustiries Ins.,
Reckford, IL., to tha TI production plaving specification.

N o -

Ones SREA (ses Appendix 4.3} which rmlates o thas Zwst Las oeen |
filed. Tha final production switch will untilire a fual-iijeeTaz-
atyle connectsr (may alsc be xnown as a "srnatimer”™ o¢ “Soach-
style") with a new, olfset polarity key to foolproof. At the ti.ze
thia testing waz atartad, offgiet-key DAL Hg COONECISIS  (L.4.
harness-side) wers upawailable., This SAEA granted permaiss:cr =3
conduct all testing with standard S7PS=-zar:43 Sencerwd-xey 3witoh
housings., production validated in 1564,

.o
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3.0 TERST PROCEDURES AMD ARSULIE

All switchas ware tesced g FTord Engineering Speczfizaz: sz (daltal
ES-F2VC=-9F324-AA. A copy of this IS 15 :nciuded :n Appantix 4.5.
Procedural detalls are thereafore omittad from =Se gresessazazn cf
resulta in most casea. In =hose Lnstances whers ~*a ES crosaduse
methodology is modified, a complate explanacian 2f +ne acvzal
procedure is presentad. Foz all tests, raw 3ata -3 :nclzded :in
Appendix 4.2.1.

A flaw chart is included in tha E$ (frame 4 af _8). as fal.zws:
All test devices were 3ubject =0 an :nitial shaacterizatics
consiating of Calibrarion, VYolrtage Drop, Current _daxkage. aps
Proof. Devices wera then divided :nto groups par <ha flow char:
and subject to the indicated =tests in the ind:czated sScder.
Finally, all tested devices wars subjec: wa a f.nal
characterization which was rdantical =1 T Lhazsaas |
characterization.

Ho failura to mest given AcCepLalice Sriter:zd was observed 2ar any !
test. All switchas passad.

——
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3.1 CALIERATION

3.1.1

a.1.2

3.1.3

3.1.4

Procedurs; <Calibrat-cn 135 checked abt ToOm T4=Felatiza
using ambient air as che pressure =edium., Ca.:bration
settings, as apecified on The part drawing, axe actiat.on
{elactrical contaczs opening) at 30 - L6c pa.y, ang
relaase {contacts zeclosing) at 20 psi; “~aznizua.
Actuation valuas are recorded on the 2ixth sycle, after
subjecting tha awitch to two (2) prassure cyc_ss =5 300
paig minimum and back to zarc, follewad Ey <“hres (3}
cyclas to 1,1 times actusticn pressuls MIRLIUB AnG Dack
to zero. Tha changs in contizuity is weasured wh:-la
conducting 750 +/- SC millianps at 1.0 +/= 1.0 woits OC.

Lquipment ; Custom TI dasigned and Dui.T Pprassure
check atation, using Heisse Model ZMP6365 pressurs Jags
calibrated on a regqulazr quarterly ichedule. Tsatinuaty
change msasursd on custom TI dasigned and built squipment
meating the above slectrical pATaBETezs.

Initisl Results;: All 72 devices tested ware found ts be
within spacification.

Final Results: 66 surviving davices (& daarcsoyed -2 1.5
Burat] were found to ba within specificataien.




3.2 VOLTAGE DAOP

3.2.1 Equipment : Fluke Mode. 323258 2Sigazal Mu_t:zater.
calibraced Juarteriy, used in gonjunction witk the
continuity equipment :n 3.1.Z.

3.2,2, Initial resulvts: Tha avarage wvoitagm drop was _l.3
millivolts, and =he standard deviation was 2.6. ALl
valuas are significantly below the specif-cat:zoc I 223
Millivolts maximum.

3.2.3 Tinal rasulca: The averages woltage drop was .I.4
millivolta, and the standard deviation was 2.3.

g - ——

e i
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-3.1 Equipment: Adscciated Research HAYPST TeSt UniT 383 A5 FouEs
source for 390 YAC, €0 ¥z =est Sircuit.  Fluake Mozel 21273
Digital Multimecer, :alibrated JuUarteriy. <58d -5 "edasusce
voltage crop acrQss 4 jseries res:atance =f —ne TegIn= - -
58).

3.3.2 Initial results: Inforhat:on could be chta.aed 3.test.y, fz:o=
inapecticn of the data without a nead 0 CELCULATE STaTi5Ti23.
Msasuring cerminals to case with Switih closed: =eesuring |
terminals to case with switch opan; and Ssdfur.nj Te-vee: =-a !
terminala: in =no case did the .aakage -urrant exceea (.39 I
microamps. All values are significantly oGce.cw =zne
specification of 100 microamps.

3.3.3 Final results: Again, O STALLITLICS. SAme “hree Deasuoesents
as 31.3.2, With the exception of =hree our »>f "I zarts.
typlical current leakage values are essentis.ly unczargead foo=
initial results. Three partsa, all undergoeaing Flu:d Res.itance
Tasdt 3.9 and Salt Spray Tasat 3.13, exhabited vE.aad #.4vatied
from the typeial. One was lapprax.) 63.7 microasps. =ie was
{approx.} 8.0 microcamps, and ona was (approx.! 4.4 =:isroa=ps.
The 63.7 picroamp device, 39-15-31, was carafu.ly aztaps-ed.
Before any disassembly took place, an sxternal -swest.Fasion
showed a very small amount of unidentified pink-co.sr lijusa
inaide the connector housing. The hypothesis .3 =zna: :tn:is
liquid was some mixzture of fluids from the Fluid Aes.stance
Taat 3.5. One possible entrancs path for Tha fluic :3 pastc
the =zaal on tha mating connector; anothar, haighly sl ikely
path is directly through the plastic housing. Tpoh
disassemiily of the device. minutse svidence of the same reda:sh
floid was dstected inside cha awitzh cavity: howesver., -“ta
initial and final millivelt drop Sesasuresants (test 1.2)
denonatrata no abnormality in electrical switchaing prapesi.es.

A R R . e

Current leakage for all devices was below the spec. 2f .20
microamps. All devices passed.

ﬂ
TERT LAT NO. ﬁf [
TESTED BY
ANpRIrAER WY Texas WATEMALE R COWTROLE [ngy
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3.4 PRXOF '

3.4.1 Procedurg: Calibration readinigs were ressrzes only after I
proof testing. Test pressure was 3111 £si ser the fart I
drawing. i
3.4.1 Equipment: Znsrpak model P=332 hydraulil banz pare -Si53 %

Enerpak hydrauliece fluid as <the pres’suse ce3sus.
Hydraulic fluid is removecd Srop =he Jeavoses _.a:n3 4
copbination of TACULM and rasidus-frae tlrant
Sprayon (TM) Hi-Tech 02302 TF Slecoroia. =antac:t T.eaner.
U8 Gauge 33714 reading =o 5203 paig with LIT ps:
increments, resclvable =o 50 pa:i., zai:brated JuaAr-arly.
Custem TI designed and bu.lt safety eaclasuze.

3.4.2 Initial Ragulrs: XNeo evidence of flu:d _eakaje and =z
draop in Esat pressure was observed oo any Sevicte.

3.4.3 Final Resulta: Yo svidence 9f flulid lsakage anc =z 4drcp
in test pressure was cbaerved >0 any dsvic

TESY LOT NO. b1 3
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3.% ROUAST

3.5.1 Devicas tested: 33-13-37 =hey 36-15=42. )
i
3.5.¢ Procedurs: A prassuze 3£ “JI0 pSi3 Was APELze32 ani Le.z .
fog 20 segonds minimum,. Frajsure was “hKel _o22@aies
slowly until failure. FALLUL® 15 LTYSifd.l7 sijnd..eqd
by a sudden drop in te3t Dressuze 2f sevaral nuszzes Fsi.
The peak preasura atiained as “his OCCurd i35 Zef res as
the bursting point. '
1.5.3, Equipment: same as 3.4.1., with =he add:itisn 27 Tmerpak

gauge reading to 13.220 paig with 120 pai .ntreTents.
resolvable to 50 psi., calibrated juartarly.

3.5.4. Results: All six ievices passed 1T seconds at TIII ps-3
without evidenca =f #£luid 1eakage 2f =ITE -5 Z&st
Frassura. FPrassiurg was then :ncrasasasd until =“ne fail:ze

point defined in 3.%5.2. and a Weibull. p.ot 3enerazed.
Sea data seaction 4.2.2. Jsing the STat:StiTAl AICARLance
eriteria from the ES {frame 3 of l8). & minimuz Weisul. °
alops (beta) of 33.97 and a mipimum Charsctaristis Life |
(theta) of 8823.5 p3iy was calculated at 34 zonfidence.

The 0.72 reliability at 30% confidence 3 3544.3 .
Thux, the parts exicead the burst spacificaz:iss 2f ~IL0
psig by 1544.9 psas, :
_J
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3.6 YVIBRATION
3.6.1 Daviced tasted: 33=1%-43 =k:yu 33-1%=45.

3.8,2 Equipmant : Vibration *acle. -:ng, Sodel AIFL with
Hewlatt-Packard mqodei 5427 zontrols. Aar =anx wo=n 352
psig mipimum presscrized Nitrogen zaed S0 AZTUATE “eviies
with ar least 1.1 tisas maximum actuation Scec f-zazizn
on part drawing: 300 peig = 1.1 = 3130 pas =minizus=.

3.6.3 Results: All aix switches mat “he ACCEPLInTE —rizaf:.a
ir the BS (frame 3 of 18; sectiom 3IIZ. I. 2.1.

LOT NO. :]Ti!? Joevnea
TESTRD &Y
ARPROVED BY 'Im b VATERALE S EDuTAOLE Ipge
Gare o INSTRUMENTS ATTLINGRG A 10 [PaaE
FOAM EINE
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.7 vVACUIM
3.7.1 Devices caaced; 39=-15=453 Thru 39-15=54,

3.7.2 Equipnent : Xinney wacuum gpunp, Sansotec pressure
transducer range 0-25 p3ia calibrated JquazTtarly, with
Fluke model 5020 Digital Muliimeter readout, ca..Crated
quartecly.

3.7.3 Results: All six devices met the AcCepTANCe crateria -
the E5 (frame 10 of i6; section III. XK. 2-1-

TEST LOT MO, 0BT
TETER EY
AFNMIDVED BY

DATE $.01-11
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3.8 TENPERATURE CYCLE
i1.8.1 Devices teatgd: 39=13-55 thru 39=15=6J.

3.8.2 Equipment: Thermotren model 3-4 Minz-Max savisshnemensac
chamber capabile of =53 T <o ~2C0 I, | huomidity
unconcrolled. Cuscom 7TI Hes.gned and DuilT >yc.er,
utilizing Enerpak integrated hydrauizc pressiza s2irce,
TI31l5 Programmable Logic Controller. Mooy servovalve and
controller, Simpson signal generacor, and Ipposing-
piston fluid isclators, =To produce a hydraul:z-Fluid
"flow-typs primary with a brake-fluid dead-and-Type
sscondary terminated wich a 24-station 3apifc.d squipped
with internal haatars. Zapability to 5 Bz at 2=1500 peiy
cycle. Custom TI dasigned and built 4 station Jwiig
Monitor Circuit which automAticaliliy BTOPS The CYCler it
the wesveant of abnormal switch action, Zafin as
gontinuity change which Zoas not track the s:ignal from
the signal generator. Thermocouple ceadoyuts ca--brated
cuarterly.

3.08.3 Results: All six devices met the ACCAPLANCE CrLTer:d in
ES (frame 1l of 18; section III. L. 2.). Data shest in
asction 4.2.4 shows actual fluid and ambisnt Temperatucas
attained at sach aycla.

TRET LOT wo, TRT I'-_IE -1
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3.9 TFLOUID RESISTANCE

1.9.1 Devices testad: 39=_8=,] thrs 38=1%=31£.

3.9.2 Equipmant: fFluids a8 ca..eg oot =n ES -at e
of 18); appropriate beakers and sT5raje apPATatis: vantes
hogd.

1.5.1 Reguitg: Tha 318 davices wara Adividad otz

=rare i

FTSIps as

faliows for subsaquent testing., Resulzs of iese a3ty |
are rsporced balow.

3,9.3.1 [mpulse, =41 "hru =12
1.9.3.1 Terminal 3rrangtk, =13 =hra =24,
3.9.3.3 Mumidity, -25 chrx -39. .
3.9.3.4 salt Spray, =3 tharu =16. ;
i
i
I
;
TRET LOT N, TERT
TESTED ¥ ———
ANSROVED BT Tm u-‘l'lll-;:;:ﬂ‘fm e
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3.10 DooLsE i

3,10.1 Devices testad: 3-8« =hra #I-15-12 Srom Fl.z= !
Reaistance <ast 3.3 and 53~13=51 <iza F9=13-"2 wiszin
davices,

3,i0.2 Procedure: All 24 devices actually ran 525,110 sressuze |
eyclas. Tha f£irst 475,300 .3 2cne unpowesez. wiih ine |
Switch Moniter Circuit fungTisning. Fros 475,717 oz
500,000 cycles one=half of =na 24 devices i@ powarad.

Thig is due to the fact =ha= +he Ioad Barnk =nl+v nas LI
staticns for cost, size, and we:ght conz:dearat.csa. Too=
500,001 thru 525,300 cycies —he other ha.if are pcuarel.

3.10.23 Equipment: asame as 3.8.2 with the additzion zf a3 zusiiz
TI dasigned and built l2=stat-aon -_Aducfives 244 Saneg. par
the schematie found in the £E5 (frame 28 of 243: f:j7urse

used in the last 23K cycles.

i TF a1

3.10.4 Rasults/Discussion: All twenzy=-four deviies Dassed -he
AcCeptance criteria found n *he E5 (frame = 3f _3; ’
ssction III. E. Z.).

This test may be regarded as *he ope aof *“he =ost
rigorgus. This tast is run at sldvatad LOAPpezZAT:C& ' .3%
C fluid), elevatad pressure {1450 psrg, 2 H2). and tzta-
eycles (applying brakes 5 times per adile fxr 127220
miles) which excesed condit:ons typically found in actual

motor vehicles. I

TEST LAT M. TEST K 1
TENTED AY

:m' - TM “Tllllr.;:ﬂhf-ﬂﬂ O,
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FORN 3

!
3.11 TERMINAL STRENGTH ’
3.11.1 Daevicea tgsced: 39-.%=13 thruy 39=-1%=-24.

3.11.2 Equipment: Custom TI designed aad bHui.t fixTuzes for
gaging terminal movemant After force Applacaticn ang for
application of impact via a pendulum. Thz3 ejquipcent .3
raqularly used on the 57P% assembly l:ine =n testing o 1
TI Quality Assurance Specification 296 (seas Appenz:: ;
4.7,

3.11.3 R@aults: All ctwelve devices passed <he accaptanse
criteria found in the E5 (frame .0 of l8: sect.on IZI.
Jl 2.}. ~

i
i
]
]
i
E
‘
1
+
I

TRYT LOT NO. TEST Tornce 1
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3.12 HUMIDITY
3.12.1 Devices tasted: 239=-15-2E =hr: 389=13=32.
3.12.2 Equipment: Humidizy chamber #X mode. 5.

3,12.2 Results/Discussicn: FPlease note That cezs

characterization per =he I5 =onsistz ¢
ralsasa, millivolt drep, curzent Lsakage, ana proof,
This battery of tasta when performed on six . 5 Jevices
takes approximately 2 hours %2 IompieTe. Therefire
"Within 15 minutes...” ca.led out in =he ES . frame 3 of
18, aection III. G. 2. a.) 13 an acceptanca reguiesent
that is physically impossibile o meat. SZvery effor: 2 |,
made to complate final charactarization within -he twe |
hour pariod stated above.

All 3ix devices passsd the acceptance criteria found oo
the £5 (frame 8 of 18; section III. G. 2.).

et ~ = |

NMATERALE & GanThacl Fonge

$1-w-11 INST-LIJMENTE Q ATTLEBORD. wia 3193  [Paga 1Y
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3.13 SALT SPRAY
3.13.1 Devices teacad; 3%-13:-3:
3.13.2 Equipmant: Harshaw sait

3.13.3 Results: All six devices

—hru 39=.E£-3§,

spray zhamber.

FAZ544 “ne JCCNPLANCE Sritar:
found in the ES (fvame 8 of 1H; section

LE K ]

- H- z-};

LT Ium%s ‘b

unrllnul:ﬂlﬂ-ﬂl.l
.l.l"'l"l..llﬂlﬂ. "ty

i!
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Appandix 4.1

Ford Engineering Specification
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SYALCH ASSRONLY - SREID COMTROL ORACTITATE
I, GCaoaral .

This spaciflicacien covars the cesc raquirssencs for The spsac
cOntrdi dedctivats swiceh -3F924- used in che sleccTonmic ipesn
:enrrel syscom. Daaign changas on the switch assambly or .ts
componanty shail not Se nade wichout complisnca to Seccion © 3f
this apscification and wrictem approval f{rom tha relsasing
Produscion Engivesring Office.

This snginesring apscificacion is s supplament co the relassea
deawing on the above part. and all requiresencs hezein must oa
mot in additton to ail othet requirssancs of sha part 4eawving
¥ininm weasurss necassary for demoosrrating complisfca ta thass
coquirsmancs Ara givan in asch zeccion.

The wonginsering cescs, sample sizes. and zest frequancies
contained within chis sngiomring spacification raflast tha
minilous raquivamgncs ascabilshed £ pravids s Fegular svaiuation
of conformance te design istanc. The snginsscing TeuC prograa
ls invendad as a supplesanc =¢ noraal aacarial (napeccions.
dimsrzional checking apd in-process concrols, amd sbowid ia =o
way sdvarsaly Lnflusncs othar inapacciom opeacacivns.

Ql suppliszs may ioplessnc diffscenc cast sampla sizes and
frsquangiss providing thess changes have besn lpsluded is an
altezrnaca Contral Plan approvad by cha dasipn zaspsnasibla
Product Engisaszing Office and comgugzed i1a by SOQA.

II.

FRODOCTION YALIDATIIN AR TH_FRDCEEE TESTE

* Production Validacisn (F¥V) Tests musc ba compleced sacisfac-
corily with parts from prohsction towling (and precassss
viars poaaible) befers [5SIR approval and suthorizacion for
shipsent of producciesn parts cao bs effecced. Faxcs suat & '
rawalidated complataly. oc pur Jescion ¥ vhemewr =iy change
is mads which could pomaibly affisac pare fumacion or
parforaancs .

r I[o-Frocess Tass Fhase [ (I¥-1) = (F-1 ceace ars used Co
desovutrates process capabilicy and sust Yw complecsd using
inicial production parts from production Cesling amd
procsssas prisr ca first prodsscies shipsmar sppwewal. IP-1
Caata are to concinue in affece uneil process capalsllicy s
demcosacraced.

» In-Process Tescs Fhase 2 (I1P-2) - IF-1 cest pregsam may he
iaplemantad only afcer process capabilicy bhas bsan es-
tablishad, Tescz must be cowplaced vith pfodoctisa parcs an
a contipuing basiz. Jamplas fer thess caacy smat be sslected
on & tindom basis co reprepanc the entire pradustism i
populacion as much as possible. In tha svemt thar sny af hs

raquirecsancs in chess tasts is nat wet. tha ragstisn plan

specifind in Ford QLO1 Section IIL.E.). *ES Tanr Pemiormanca 1

laoici remanta™ ' by
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a. 3Swicch calibration =3 *a o8 cnaciked AE TIom
tamparacure - L6°T.15'0) usung amoaenC LD 3T
sfuivalant.

. Zalibracisn sectings shall Sa specifiad om e 7ars
deawing with cha 34tC1ngs checkad afzar I =T 20re
FLOESUTe cycles vith ambianc aix, or squivaleme.
Prmasuzs cvcla cangs is co be detsrminsd ¥ the
samfacrurar o inaure switth calibracion staBrL_iIv
Tha cur-in and diffsrential seC poLDES 4TS T2 D48
asssursd wnils conouccing 740 = 30 miiliisceres
vhile 129« 2.3 voizs 3.C 2 applied. ‘he cui-=
goint is o D checxed With LSCTRASENG FIeSIuIN

c. Tha cuc-ouc poinc i3 Lo be checksd with J4CcTEASLTE
prasaurs, and tha diffarsncial sef pwiat .4 32 =8
caleulated using tha cuc-in presmica 3umes She cuts
out PrEESUTS.

2. Agcencance ReqUIramencs

a. Nowconformance is defined as any swiceh peaat which
falla oucaides The colurance band speuiflied oo the
part drawing.

3. Jalrags Dgge
1. Isac Requlremsncy

a. Volcags dzop iz to be measursd altax 1 or wete
ayoles with ambilsas alr or sguivaledt fram O o
10,000 4 172 KPa (L&S50 £ 25 F3I) wvhils comsaering
730 + 50. milliampe and 11.0 ¢ 1.0 vales D.C. s
applisd to che swibch. Undar Cheds condifiona with
the switeh clomed che voltage drop i3 T he
ssaspured. Millivolc coonection Lncerfaca ac
carminals to be less than 10 ailliveles.

2. AgganCimcs Aswulzsmantid

a. Yomoonformanca 1s cdafined as 4 valtags drop Ln
axcens of 200 sillivoles.

5 18 V £S-FIVE-9F926-Aa
MRAME o NEVISED LA

" __ S —
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‘egnt 4}

a. Cufrent leakage 13 T3 D& checked wizh 300 a1z 5o
Hz aicearnaring cucrsat.

5. urrenc leakage i1 o b checied:
{1) SJatwean che 3wiIch lasde wich ctha contac:s open
{2) Becwman the lsad and the switch housing it
aoncaacs &losed.

{3) Batman asithar [azd and swicch housing itk =na
contacts open.

- AGGROTACCE Asguisepsnii

a. Yomconformance i dafined as any eakage zuzzent .o
azaads of ona humdred /100) zicroamparw

Exaof Tesc
1.  Iaac Rmpuiresencs

4. Subject sample switches to Sactlon A o wscaoioso
chair initial swicching preassuras.

b. Praof tasr iz zo ba conductad using br flaxd ar
sguilvalent as the predsurs sadilum. Test pressurs
shall 5% a3 specified on tha pAFt 4INWNIDE. -ast
prasyurs shall be izolated fIow prassurd source and
held for not less chan 10 jaconda.

c. Asohaok chas swirchas o Ssction A.
2. Ageapcanca BaQulIsmenta
4. No gvidenes of fluid laakage, seepage, 9€ drap in
teat pramgura grester ctham #3}3 ¥Pa. (62 PI1} :s
paTmictad,

b, A change in cut-in and cut-out Pressurds Jreatar
than + 5% from che inizial value is not pearmaCTad.

c. The Ttest saRples muic ba dastroyved afcer TAETINE.

6
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7. TT4T PROCIIUNES AND REONTRMNPNTS coms-::

z. ipgul
34=L Ssguiremencs

a. Test tha swiceh Zor a4 total of 500,300 cvciax
Cycla preasurs ascwvesn (low) J-27§ KBa  J-wu 2,
and (high) 10,200 « 145 #Pa 30 = 30 pEy:

Ly %« &73.2) 2vclan: 1) = 1 valecs czace 2urfent =2
nonizor Iunccisn.

2} 73,001 - I00.000 crciss: .} = L welta 2 - . 12
2 50 ma., por fipue &

b. drake fluid Twepersturs to ba L35 = 1+*C ang asnienz
TARpArCACuUre o e 37'C mn.

c. ZSycle raca i3 o oa LI0-110 evcies Per Aapule
o d. Swicch mysc span and <loms sach cycla.
i- aAscapcance Reguirsmsnts

a. Aftay [wpulse temk check to secrioms A, 5. 2. & 2
uaing ths procsdurs established in dach sactiom.

b. Henconforsancs is dafinsd am any switch nac aastin
cha criteria :in sscclons A, B, €, & D.

¢. Samples vasd for this test must ba deerpoved aftar
all casting (s complecad.

a. Burst strengeh is to ba checked using brakse fluid or
aquivilent as che pressurs sedius.

b. Tressurisa che switeh co o8.3 qFa (7000 FSI: nnisus
and hold for W} secoods smicnlmas.

2. &acagcance Raovicesmncs

. Nooconformmsam (s definsd an any eviderss of fluird
lsakage o ssapage Fram tha swiceh or chreads.
Sampley uped for chis cast musc ba dascrowved aftae
tanting i3 compleated.

7 18 V ES.FIVC-IFYI4-Aa
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&, XNounc the sviceh 0 The ZeST JOrXE inm & AuELdisy
chamoay. Iurrencily raleasad BACLRg SLACETLCAL
CONRNMCTOr IUET oo insTalled Bbefore stagrt a7 =apc

8. Subjecc cha switen o tan (10) concinuous “umidis
cycing am Pollowa:

(1) Raigw camparaturs %o 6% =10/-2 *C svar I 2
hours: ar 90-%8% relacive mmidiry.

{2} Hold 3 bours at 55 ~l0/-2 *C ac P0-90% zeiacive
hmidity.

i1y Lower csmparacture ta 23 «i0/-2 *L gwap - f
hWours: ac 30-94% relacive numiaizy

Adcceprance Ascuirsmencs

4. dithin 15 minucas after complacyion of tha Tancn
humidicy eyela check cha mwitch To seccions A. 3. ..
D, using che procadurs sacablighed in sacn ssetion

[ L]

b. Nonconforsance ts defined as any switeh not asacing
chy cricaria in ssarcions A. 8. €. ar D.

i. MounE Hhe svitch in tha Ceast porf in & sALt sprav
chamber. Tha currmarly relsassd SACLAQ #LecETiCa.
COTMACTOL and wiring masr bs ingeallsd prior =
start of tasr.

b. Exposa the switch asssmbly ta 72 bouxs of salt sprav
par ASTH B-1l7.

2. Accantance Raguirsments

a. After sxposura, check cha switch ta sscrions A, §.
C, D, using che procedurs escablished in wach
sacelomn.

b. XNonooaformanca i{s dafined aa any switqh nec saacity
the ericeria in sestions &. B, C, or . Sampisz
usad for this cesc musr be deaxxoyed afcar =il
Chating is complated.

L
| e
[
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Z. AsgARCAnCE RequiZamencs

fount the swirch ip The CESC pOZT AmS ACTach tna
curTantly ralsased AATLAg GieccIical ZODIWMCIAT
befora scart of tasc.

Switchas ara to ve vibrated .o a.. ) jJ.a0es ZiIk
alectzical contimuicy being monitored during >Za
ancira casc. Ses Flgure i for swicch ariencacion =
tha 3 planas. "ibeacion “asts ars ro ba conducied
at ropm campararurs using braks Zluid, ssbisnr ail.
or squivalenct iz che pressurs sadius.

‘ncernal pressucs shall be saincsinsd at 2 KPa -
wnen the switech 13 in =he ¢iossd posician amd . .
Timss mgx acpuacion prassure shown oo DILIOT whanlt Ta
switch iz i1n cthe open posiCion.

Vibrats cha svitch at 1.5 on displachkBnC plda-I3-
pesk} whils varying cha fraquancy vaiformly fzom ©
to 50 te 5 Hr over & 5 winute paciod.

Pibrats tha swicch in alcernaca onm-hémi PATLOAS =2
cha opas and closad poaicions for & total of § hours
in asch plana. (Toeal tssc time is 14 boeurs)

- —— -

Afcer the sntire vibration sequance ehguic tha
awitchas to ssctioms A. B, €. o2 D wvaing Tha
procadurs sscablished in sagh zaction.

Honconformancs 1 defined as any svidence of leazage
or any change in slsctrical comcinulCy/dlSContiinilL sy
during the vibraclon cyclss. ok any switch mot
ssecing the cricaris Lo sectioms A, 3. C, or D.
Samples used for this cest mut ba dascraysd aftaer
all csating (s complated.

7 D3.FIVC-IF26-AA
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a. Youmt the swicch in che cest pork.
f1) Apply a 3% = 7 ¥ axial foroam To wmach Terminai

{2} Wich a pendulus apply a «~5 ¢ § N impact farca ==
=he suitch housing ac che connactor and.
parpendicular to tha centarlise aais of the

swicch, Sea Flgurs ! for focce appllcaciom
painc and dirsccion.

2. Accantance Saguizsoenta

a. Cheek =ha suirzeh asccions A. B. . and D using
tha procaduras sstablished in sach ssctlon.

b. Hongenformanca 13 defined as any cerminal or nousing

fracturs. or amy sWiCch oot seqring “he cFiTarc:a in
sactions A, 3, C. o D.

4. Neuac tha switch in che teast pert. 7Tacumam COSEl ars
o b condscced A TOOE CANpsraturs uslng eabisnt

alr az cha prassurs madivs.
b. Subjecc the swicch to 3 cyelen of vacuun from
armospharic prassura (780 mm Mg) oo an shsoluts

prassurs of )-§ mm Hg. MNaintain che vasuum for a
sinimm of &0 seconds.

2. degancaace Rsguicesencs

a. Chask che swiceh to ssetioms A. B, C, and D using
cha procadurs ssCablished Lin assh sactiom.

b. HNonconformamca ia dafinad as amy switch not ARG
che cricaria in sectiens A. 3. €, and B,

3....15' 2,058 pss 3 O Lia

‘--ﬂl"ﬁ= 2 .th ph 0. eo K Fa
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@B Engineering Specification o . —

:73. IEST FROCEDURED AND REQUTRIOGENTS - <tme* 33

a. Mount sWikches in CASC POKTE: Zest To 94 run ising
© cuttently releasad brake fluid.

b. Rapeat tha fallowing procedurs 13 cimas.

{l) Lowar cha mnzch and fluid “seperacurs <20 a3
lanst -u0°C.

{2} Cyelu the swicches zan cimes as 0
seconds/cyclan. Joa cycls consiscs af a
pragsurs variation frem O - 276 KFa G (O-ud psi.
0 10,000 =+ 3 KPs.G (1430 = 50 PSIY.

Yota: Swicch zust open and closs ssch SVe.e

{3} Raisa switch and Cluld rempayature o 387
ainimom,

(&) Repast Step 2.

¢. At complecion of Scep b. check switches paxr secIions
: A. B, C, and D

2. Accapcance RegulCaRenta

a. Yeoconformancs is definsd as any svidesss of mwniza
fluid lesicaga, sespaga, or not meacing che crizeria
- of sections A, B, &, =nd D

a. Mount the swiech in che TasT poxt amd ovrismc as
irarallsd in che wahiela.

b. lastall the currsntly Teleased macing slaccxical
cooneccar (wich vira lesds) te cha switch.

a. Jaqueacislly, iaserss tha mwiteh inte sach of The
speeified fluids, st & cemperature of 23 & ! 2. ot
5+ L segond. Llageve the swicch aod drmin 4Rd ICOTd
the switah for the specifisd cime ac room
camperacure, prior to immarsing inke cas next Iluad.

IS FIVC-9FY k-
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4D Engineering Specification
e e
e —
b IEST FROCEDORES AND RIDUINEMENTE :-onc: =t
'-‘11'1‘ "-Ill- -‘“ =-|==II. = I.I
fefarenca Fual = i = 3 mia. e
ASTM DATY
l0Wal Engine OLL 26 = . hour - davi
Echylieta Glyeoli/ Jatar 2% = 1 hour afe = . nEur
30750 Yv Voluos
Scake Fluid 24 = L hour wll = . nouy
poT 1
Aucomacic Tranamission/ % = . hour e davs
Fower SCesaring Fluilld
(aamp) ESP-M2CLIS.-C0
isopropyl Alechal/ Wacar -k x 1 hour nona
30750 by Veoluaa
fafarance Fusl C. ibh = 5 hour Joos

ASTH D471 wich

Mathyl aAlcohsl
85713 by Voluse

d. Par the Flov Chart. subject che prescribad numoar »:
iomarsed switchas o cha podt LBBAFSLOD THELE
specified belou:

(I1. E. Igpulsa

II1. G. Humiditr

III. H, Salc Spray

LI1. J. Tecminal Scrength

ACCAREEDCA AaOniCeRenCE

s. OJwicchas sust fully meec che raquirssencs of =hm
spediffied post Lamsveioh CANT-

bh. Hooconformenca iz dafiped a¢ 40y swicch moc sestiog
tha ericeria in seacicns &. k. €, or D, Sampins
usad for chis test musc b dascroyed after all
teating is complacad.

12 18 VIS FIVC-IF920-Ap
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@D Engineering Spacification

1Y, SIATISTICAL AMALYSIS METHODS

A, Tor F¥, [P-1 and I2-2 =ascs, all sampiss Zmiced =ust ;ass
Having ail =ha ZequiTeq SARpLs SLIS S4SF U1l DIDVIZE 4aTd
S8 Juppart the esnfiusion THEC Tha SULTCh S48 4 JANLICE
raliabjilicy R, a4t o given confldance of {. Tha norcarisn
fe-f i3 incarprarsd as minimm raliabiiity aquais =o R. 4t 4
confidence S; zhus ?90-.30 oeesns 2 Janimum reizabiliiv ol
40% az 0% confidenca.

B. All samplas must pass :F the statiscical Sesf accaprancas
cricaria stated for rasce with L00% fragquency' 5 SAEDies
fram lacs, which coujd hawe a variable suza.

7.  RENALIDATEON REQUIREMENTS

A. Yo changs 1n design, wacayial. procaml 47 SCRPORGNE SUPp.ief
ghall he maga wichouc prier approval f-om the -elsaxing
froduct Enginmecing Jffice. As part of apprfovaing 4 Snansgs.
e rfeleaming Produce Enginearing Offica vill ascablish :the
porcien of the Product Validation cests CAQUITES To D8 Tun
=o revalidace cha sviteh., The following Table LE To o8& uied
as & guide in deesraining tha typs of casts raquarsd Zor
revalidation raguirssencs.

1. Terminals, Contacta, or 1II, 8. €. E. &, H.%.
Connector a, b X

i. Zase or Houaing All Taszy

3. Dise er Diaphraga 11, ADLEF.IK.L.

4. Fleting or Fluid Comnecefecm IZI. 2, £, F. H. .. M

B. Jobugl revalldacion iz not required on cCACTyovar swifchas.

L. LT DEEINTIION

A lot iz dafined as no more thas eighc (3) hours of producclon
up o 4,000 piscas. If shifty axcend bayood sighe () hours. or
more Chan &,000 pisces ars nroduced fa & shift. The product sC
ba saparaced inco ac laast twe locs.

R — s,
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A, Zecording and Tecard recsntios ifal. JoRELIE Wiih rIra o
-al.

A, Producticn Vaildarien Test Cetultd Jnd Analyila Afe T3 e
Farwardsd To the ralaasing Produert Engiresring -Ifilce zafcre
approval Ior shipmanc of producTion PACTS 45 26 LTanted

1

In-Procass CesC resulty sbell be saveilabis at e Supp.:dT 5
aanufscturing faeilicy for =he raleasing Product Engineszing
Jffisa and Ford SOQA or =& TepresaBtaCivax =3 CVLEW P
Caguest.

]
~
[ 3]
kA

All swircshas ars 3 bos idencifipd with The Ford 241t =umber

supplier idaneirficazion, and 4 aaca coam indicaeczg Sinal
asgambly.

All teat squipment and tasc procmsduces 0T TEFTIRE T3 Shis
ipecificacion nust Ye approved by cha relesding fToduct
Enginasring Offics and no changa 1n squipsnt 30 proceshurs 3&v
be omda wichout their writien COQCUTTADSE .

Test pove cont!guration is shown in Figurs 1

O-rings, {f osed :n che dasign. shall be fres from culs. aicsy,

abrasions or any othar damaga which would resulc :a & luin :
laak. |

4ll swicches ousc have a shipping cap Lascallsd ower the por:
thresds co pravent conCaminacion. All shipping caps must da
approved by the ralsasing Preduct Enginearing Jfffce priar =3
praduction incorparacionm.

All awicches that do noc pass the calibracion sscC ars <o
aither ba ceadjusctad and rechscked. or screpped. - Salvage of
companant parts pearmitced wich 1004 reinspection).

IF produse nonapaformance occurs for cast Ssceioms 11X B D, O
E. F. snd ], production shall ba steppad and che pradless
cortactad. All production Lovs shall be sattsd 100% prior Io
shipment. Suspactad nonconfarmenca of any shipped parcs shall

ba tapertad lmmediacaly te che releasing Product Enginssrcing
OEflica.

If nonconfarmancs of the staciscical accEptancs critavls occura
for tast Smctions III. G, H, I, X, © amd M. a2 cause ©o fecdi-
zhe subjact weeks production and Co sCop PIOLCEion ZAY TASULI.

YV ES-FIVC-3F024-aa
NUMBER

s PO 3847-82 rrvens vensns vuw ntet 1o mem TI-NHTSA 001308




@D Engineering Specification

. CIMPILATION Q¥ REFERENCE DOCTRNTS
ASTH B-117. 3Salt Spray Tasting
ford Q-101, Jualicy Syscem izamdara .297 EZdizion
55-FORB-LoAabb-ad, 3Spaciflizacion - 3LV asay - =ize lommeczas
E5-F2YF-9C73%-aA, 3Specificarion - Serve Asaembly Spesd Zanzza.
¥
__ - _
15 18 WV ES-FIVC.IM¥Li-Aa
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VIBRATION TEST - SWITCH ORIENTATION
FiIGURE 1,

B89N AXiaL
FORCE

r—’—r_ 45N
' IMPACT

FORCE

TERMINAL STRENGTH-LOAD OFIENTATION
FIGURE 2.

]
3
3|

&

i
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ERAME or M0 ! NUMEER
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W) Engineering Specification

C'SK ~ g -24 unF-2B THD
100 x 45w

/" -2.0 MIN DEPTN

/ / Fﬂ"-L THI’!HB
J'.‘ f
i

‘ &

# 3.4 | ReFerence

SAE JSi2 o(CTE0
fiqure SA

- TEST FIXTURE RORT CONFIGURATION
FIGURE 3
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=3V =y

JLTEA FAST :
SECOVESY X
DI0OE

100 f1 X 300 mH  WINIMUM
+5%

DEACTIVATE SWITCH
TEST SET UP

FIGURE 4
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Appandix. 4.32.1

Initial and Finai Characrterization

TEST LOT N, TEST

I —

TRETED AY

APEROVED BY AT A A TR e

DATE 7-91-11 ENTS * ATTLLSONRG. Ma S5O0 H
FORM K285

TINHTSA 001511
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Appandix 4.2.2
Burat teat Weilbull

Cemm LR ey ——

L.

TumT LOT No. TEST {omncs
:T: my TM WATEMIALE 8 CINTROLY [aac
DATE n-91-31 INSTRUMENTS # ATT S SORG. wa 3900 [Pasd o
ROAM Katd
TI-NHTSA 001516



- N

Enter desived confidence level()? B

Beta=68.7
Theta: 8%2)

L . 't-l-r bt o = rm s - |§ + . ﬁi.—..—upwa



SESTIMATE =80 “wO 3:38% 30 % SoNFICEWCE
INTERVALS 708 JISTRIAUTICN SAFAME™SIS

LA R LR ANEL S Y Y L Y S S R T I

SHAPE(JE™2. SARAME™IS 8,700 { i B

OMER it . 13,970 {iew sutimi Z 0%
LPPER _im:T : A b TR it Rl
SCALE{THETA1 SARAME ER: 8923.1360 (=aw} ) _
_OWER LIM|T : BB29.57% fim dwmewi 2 W4}
UPPER LiM!T 1 9018, ;43

I EISVRE L BLMEEsES OF }g' auz B B WL wepous

TR VALLUES FOR SPECIFIED LEVELS OF REL[ABILITF
"l'l.-'l'l'l'l-"l-'l‘I'"l'.'.lliil'..iill&l.ﬁ--'------
= WEIBULL 3SLOPE :33.97
* CHARACTERISTIZ LIFE = 2829.5%8

NOQ. RELIABILITY(R) TINE
1 72 a544.9170




Appandix 4.2.3

fibrarion

TERT LOT NO.

p—
TESTED 0¥

ARMRIVED BY

GATR
FQRM K28

A TERALS & CONTROLE

IHS‘I]:&‘JE[EENTS Q ATTLIBCRO s QT




Farm HA1S ENVIROMMENTAL TEST LAS REQUEST FORM
[ONE TEST PER AEQUEST)

ENGINEERING

GATE 7 22/50 MEQUESTED oy T 0N A vssraas
AEQUINED commLETION 0aTE . ///09/90 exvension = MAL w2
DEVICE T7P5L 53 _& e .,7‘——"

cHARGE DEPT. NO, SZ7 .0 no 20409 RIPORT NO, . LERZ-/70
AEPERENCE SPEC. NO, B3-SI Ve - 324 A4 | mymep ey L"é_

SOUNCE OF TEST SAMMLES _ 24T/ 0 448 cous sTion oats L7326 90
QUANTITY OF TEST SAMPLES g

TEST REQUIAEMEANTS: {TO B FILLAD IN BY AEQUEETOR)
PLFASE AN VIGARTr8n TRIF PEX ATryWCnE&d. TaSE
PAVICES ARXE /80 PSS/ MPAX ACTUATION, THVS I g &
PRESSVRE 15 @ 1Xr60p80) = 126 P31t

THST PERRONMED:

, Fer obove.

TEST AEALLTE:

See affached

SAUIPMENT USED: CALIBAATION DATE: WEXT DUE DATE:

THHTSA 001520




B Enginesring Spacification

111.  IEST TROCEDURES AND RECUIRENENTY .conc' i}

L. iibracion
i. Isag Requlransnck

Mount tha switch in the zast Dort and ALLECH Iha
GUITAnELly teleased macing sleccrical connactar
bafors start of ceac.

Switches ars ca ba wibratad in all } planas wich
sleetrical concinuicy bSaing soniterad during the
antira test. Sew Flgurs 1 for switeh orlantation in
the ¥ planem. Vibracion cests are to be conduccad
al room Cwmperacurs using brake Cluld. asblenc air.
ot agquivalenc az cha prassuzs sedium.

incarnal prassuce shall ba marscained at O kKFa G
“hen che swicch 15 in The closed position and | .
Cimhn A4y JoCUACiON prajdiuve shevn of PriBe vhan ke
switch L3 in the ¢pan pomiCion.

Vibrats che swicch at 1.5 mm displacesent (pagi-ga-
peak) whils varying tha (requescy unifoculy fros *
to 3O to 5 He over a § alnues pariod.

Vibrara the swireh ia alternacs sne-hour parisda in
the opent and closad pewicions far & tezal &f § hours
io sach plasa. (Iotal tusC Cige i3 14 Bours}.

2. Accapcangs Rsquiramenci

Aftar cha sntirs vibracion sequamna chack che
witehes ©o seceions &, 8. C. of @ wiing the
procediite astablishad in sasch asctiom.

Hornceniorsanca ia dafipnsd as soy avidasgs of leakage
of sy change is slestrizal contimuity/sdiscestinulcy
during e vibeatien cysles, or say switch mex
macing the critaris im asaciosa A, B. C. er 0.
Jamplen usad far this test musc be dascroyed alfcer
all teasting ism completed.

———— AW

9 13

'-'ﬁ'- FD 394712 HFereins miitim e SOF B wal

Y L5-F2VC-3FPI4-AA

—

TI-MHTSA 001524



EVT 1262-110 RUN 1 11-20-90 Y-AXIS 6=0K O=REJ HOM
POST TEST SWEEP # 192 DOWN

1N ¢

'Illllm

I Y I Y i

ed A b1 &

i
SO0 1000 1SD0 2000 2500 3000 3500 4000 4500
102 HZ LIN S7PE1 5-3 SINE VIGRATION

TI-NHTSA 001522

__—__




EVT 1282=110 RUN 2 11-20-G0 ZI-AX[S DO=0K O=REZ GO

FOST TEST SWEEP # 182 OOWN
N ¢
. a- -
] ;
- o
| .
|
] ]
“ // 1

1
s00 1000 1800 2000 3000 300 4000 4300
10 “2 MZ LIN S7TPSLS=3 SINE VIBRATION

TI-NHTSA 001323




EVT 1262-110 RUN 3 11-20-890 X~-AXIS O=0K D=REJ HCM
POST TEST SWEEP & 182 DOWN

0N g

a a ' 1

I
S00 1000 1500 2000 2S00 32000 2900 4000 4900
10 =2 HZ LIN S7PELS-3 SING VIBRATION

THNHTSA 001524




Appandix 4.2.4

Thermal Cycle Day/Tima:sTemp

= THEY S “
TENTED @Y ﬂ——
ARV ED BY TExas wATERIALE & COnTROW [ape

oATE TR INSTRUMENTS * ATTLERGRD. wa 43782 [Pang 1

FORW 22mE

TI-NHTSA 0013525




=~
¥

n'EFFl’.:EhE'I' LML ~ 22700 !

52/15-£C
TZEmp (reee Cnimiesae

Vi DArE TvME w2 vib v~ DATE vimE |V ot
V(4 #4300 s &5 - 407 Ly r &3 X 9 ~dpCl -7
2| n 338 . 40 | & . 5207 50 |-43 -43
1wt g 1. | 90 o4y UL v |2ss |-se 43
3 YA OT T . P L ) | €F ) =& -2
sif Lol ar | owe o P 1z | -& L2
LN i &g -2 . (-4 i - ot -,
| ff | i el T 7R RIS RN
sl 11iifo0| B-28 yr _ L g | -
al| T ol wE &Y 30 | -=. -1

| AT N 12 26 4 - —vZ

N I IR o ire | g

[ m: .415" i{- ';-'f [ ﬂf#?'l 3;{: I .‘iJ' -‘:
13| f4j2 /200 e ' P | = &7 -

i, ! 1:1! o | v 'f:?s AR 555'3 - &0 43
), o fre@ | 42 41 - ;;-a e -
sy o~ 335 | 43 £} AR 2 ML A -3

| wizzfe 858 | 42 */ - Hee | -6Q -B3

g 38 | H &f i1 | ~¢Yy =4
- Zeg | €0 “f : P 3 :.u| - &¢ <
" o, diss|l a2 | & umﬂ Beg: =€3 -3
ifegieq £ 30| €0 0 &) W P -e €D
BRRT Y +3 a6 oYy TAC -4'L
. 2o | 46 4o rif | =g =3
w265 | 43 0 : 225| @0 -9
w355 | #£3 ¢/ neee| 7°88 | -£3 =3
' i )

—
el
-
i ——— m—w =
——dal

TI-NHTSA 00152¢




Appandix 4.2.%
Humidirty
TESY LOT N2, BT To s
TESTED WY
ARFRIYED 9T Tm ﬂﬂ.mﬂ:ﬂ controus [poc
CATE M-ba =11 INSTRUMENTS * ATTLESORG, ma GIVOS | Bame .
FORM 32

TI-NHTSA 001827




P ENVIRONMENTAL TEST LAS AEQUEST FORM
(ONE TEST PEA REOULMST)

wn_utes/ne ENGINEERING
AREQUINED COMPLETION DATE / g a%t Ea

owvice I 7254 T3
cuangs omr.no. JE7 o e 207093 REPORT NO,
MEFERENGE SPEC. NO, S5 £2VE - SFIZ4-AA TESTED BY Lib
SOUNCE OF TIST SAMPLES . DES/ON L A8 COMPLETION DAY - -G 0

CUANTITY OF TEST SAMPLES é

Ao Rieer&l)

TEST ARDUIAEMENTS: (TO BE FILLED IN BY REQUESTOR)
PLBASE RUN WM D:TY yasr PEL A TT4CHED.

THTPERFORME:  START /1 308m 11-15-Go(Twes)
STeP : QiopPmMm 12-2-90 (Fuwn)d

TRST AESULTE:

EDLAPMENT UBED: CALIBRATION DATE: MIXT DU DATE:




| 8

/2D Enginesring Specification
: T I P N TR TR ERENLY CE e ——— -—

- -
S04T-2L g s ey e o o gl - ' -
A . .. e SA Q‘E:.:h m = THNHTSA 001529

Isat Esmuizamants

4. Seunt the awiteh ia che caxe paxt in a bumidicy
chasber. Currently relsased sscing slescrisal
SINMMSAT Bust ba inetalled wefers scarz of zasc.

. Subject che wwicsh co tea {10} captimueus Inmddicy
cyslas as follewe:

{1Y Ralse compavatwrs ca £3 +10/-2 *C avar 1.3
houzs; ac 70-3A ralative bealiivy.

(29 ld ) hours ot §3 +l0/-1 °C ar 0-HE relative
Temidity.

{}) Lovar comparatura ta 13 +10/-1 *C awmr 1.3
hours: ac $0-90% relacive midicy.

4. Howss tha switsh in tha cast pest im & salt ,

shasber. Tha suwymgly re mmuing

and wiring nust be imsm : ™
CABE. =

h. Eapage che 72 houza of salt spcay -

pex AT B-117.
4. Al « thoalkt vha sestiony A, B,

, Baivg tha PoEladure Lok




Appandix 4.2.6

5alt Spray
TEST LOT MO — ﬁ
TEYD By
AR indire iy ‘lm WATEMLALE & CONTROLE | gag
[BATE_ _ hi-n-u INSTRUMENTS # T
=1 "R | ]

TI-NHTSA 001530



. neauInaD comevamon oas 72/ ’ﬁéﬂ

=3 -3¢

Form 410 ENVIRONMENTAL TEST LAD AEQUEST FORM
{ONE TEST PER REQUEST

ENGINEERING

DATE H/'?.E/‘Bﬂ RECLIESTED BY ALdas ifﬁ'“f!‘f

seos 2 ASL 53

CHARGE DEAT. NO. _2-7 1o.no, 2893

REFERENCE 8PEC. NO, BS-AQVE -3 X924 -AR

souncE on TaaT sanrLas D ES/0A K4S

QUANTITY OF TEET SAMPLEL &

TEST REOUIAEMENTSE: iTO BB FILLED IN §Y REQUESTOR)
PLENSE RUN SALT SPEAY TEST FEE ATTACHED,

TEET FEA ROV MED:
Tn’ 0900 s/-30-F0
Oul’ 0900 s2-3-90

TEST NEBULTE:

EQUIFMENT LEED: CALIARATION DATR: MEXT DU DATR:




E. Hamidicy *
Isab Racuizimrs
& s the swicch in the test ponc in o bumidd

= £. Currsncly relassed maniag slast
cooteqrer must be installsd belsre stare [T

b. Subjeac the switeh to ten (10) congidbaus Pamidicy

cyoles as Eulbgun:

{1} Raiss tampacaciny ™ +10/-1 *C svarx 1.3
beurs; ac T-HA =ive bupddity.

{2} Muld 3} beurs 3 19 *¢ =z -0 selaciwe
mmidiry.

& b - raturs e 15 +10/-2 sar 1.5
polica; ac 80-%34 relacive midicy.

a. Wichin 13 siwstas afcer complecion of the camth
midity sysle cheak the sviteh us seaciemm &, B. C.
0. using she preasdinze setsblished {n sash seaxiea. -

b. Femesniezasoes is delissd ss amy switsh vk meating

-l.

1. Measataces Meeuirssests

o PO 304702 vt consrn oty moy st cnmipe

.n:i'.'. .--l.-n..-a.ﬂu:...,‘:, - T

a e




Appapdix 4.2.7
Fluid Resistance
TENT LOT WO, "|TEST
?I-I"I'I'D v —
AR BndvED ay TEXAS MATEMALS & CORTROLE
BATE . INSTRUMENTS ‘b ATTLENORG. Ma 6140
PO ixpE




INE ME. DRI i

AENOAT OF AEELLTE,

oAvE -mnn___E’é#Lﬂ R 11— 3.3 —_

PFLOY ER HD.

MO, ANAL Y IRD ' n

HOUNE WM D




TRET LOT NO.

Appandix 4.3
TI QAS-296

TENTED BY

AREROVED BY

DATHE
FOAM i3ni

31 .4%-

WATENALE & CORTAOLL
IHS‘I‘RJMEN"'S Q ATTLIBORG. Wa 03703

il




TEXAS INSTRUMENTS [NMCORFPORATED

OAS 296
FORD MOTOR CONFANY

QUALITY ASSURANCE
SPICIFICATIONS

Texas InaTRUMENTS

Tl e/M _CUSTOMER P/N CUSTOMWER
STPSL2-| ES-ES3C-INAZ4-AA FORD-AUTD
STPSL2-2 ES-ESTA- ING24-AA FORD-TRUCK /KELSEY HAYES
571P5F3-1 ES~E7SC-INGZd-Ak FORD-SURFACES /P TTS
STPSL -1 ES-ETIC-INS24-AA ANCHOR-SWAN
STPSE3-5 ES-ES0C-2C283-CA FORD-P| TTS

571784

TI-NHTSA 001535



LTR DESCRIPT[ON DATE APPROYAL
Firat jssum S/1/84 M . GarfFin
A Typed to disc %, as15s87 M. GerFin
and raviewsd by QC snginaer
doleted SEC ¢ In-process)
acded SEC &{auditing]
reliabll1ity Decomes SEC 5
a8 Caver Sheet = Add nane, cChanoe 12709 J. “aynes
part nanber
2.10 Delgta
2.11 Change o 2.10
3.1 Omlete tnapection 10g santence
y.2 Add ssntencs
d,.1.1 Change sample sfzes; delete
(&} {B)
d,.1,1.C Revias sentance
d,1.4 Change to 4.1.5%, reword sentence
£.1.5 Change to 4.1.4. rewaord seantences
delete upon comp. - ete. to 4.1.1
5.2.5.4 Change P/Ni; Act.: cycle counta
detete (A)
8.- Oxinte soction entirely

Doc 1. Dfac 5, Rav. 8, JAS 29%. Shweet 2 of 12

TI-NHT3A 0013537



2.0
2.1
2.2

2.3

2.A"

2.%

z.8

ScoPg

This specification wesetamiiishes the Inspection criterig,
methodsy, standards and reaction plans For the inspection
of the 9S7PS pressura switeh. [ i3 the intent of this
docummnit to meer or sxcend requirements 34t Forth by Fara
Motor Company purchase orcers and =ngineer|ng standards.

DEFINIT

I"l"hi-.l spu:iF-lc.tlnn iz applicable to atl eroduction ynitks.,

Unless otherwise noted al! sampliing plahs a)low zero
defects {(rejoct on one oefFect).

Every effort shall beo made to empigy ITOTiItical methods
(X 8 R chart, precontrol., etc,} to assure on guing
process control after capsbllity has beed demonstrated.

A route card shall accompany each sublot oF saterial,
aftar it obtains (oantity.

Aot is dufFinegd as that ousntity oFf devices which i3
romogencyd. A ot shall not exceed 8 hours of product ion
or 4000 devicea. [|Ff one day’s proguction sacesds 4000
cdevices sub-lot numbwrs may be uvsed. & sub-lot of the
same shift’'s pgroduction will g noted with & letter ang
will ret ewceed 4000 devices.

Uniess athwrwise specifled, &8l "e4ts will De conductsd

‘&t room ambient congditions.

*"The

Flral tnypection will by sccompi ‘shed in aCocordpnce with
asectian 3 of this QAS. A Reject MNotice {fore ma. 534
angl1 Da Initraced and the apolicanle resction glan wlll
be Inltiated.

Spacial (mapections 3nd requirements wi il be accomp! | vhea
in accordance with section 4.0 of this QAS.

route card shall indlcate T™he link no.., description.

date, oparator number and |hspection 2tatus. {uhere app! fe-
'ﬂl.-]

Raliability tasting will be accomd! l4hed par section %.0
of this QAS.

Doc 1. Disc 9, QAS 296, Stwet 1 oF 12
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3.0

4.0

4.1

FiM TEST

Tha Following inspections will Dy sccomplished on coms
pletad devices. When a discrepancy In grvcountersd.
Quality Engingering witt De notified By & rejoct motice
(Form 53dl}. Tear down analysia or other mparns wil! be
amploved to ascertalin the couss of the discrepancy ang to
define what corrective actions will pe initlaved.

t Pr T. s J

Five (5} devices:s par box asplectad S ranoom, will b
visually checked for:

A. Cocde - Lagibliity and correctness of code

B. Crimp Ring and Hawport-fraw of dents,. nicgks,
scratches, surface contamination and othar asformatiss.

C. Chack base for cracks, bint or defarmed terminals and
large surface dents.

D. Record resyits on “"Inspection Log Sheet.”

Packing

Check all shipping labaia Ffor currmt Eng frvier 1 g
Revision No, and aNIUrg COrrect CUSTORE ABFE NS 1§
on labw! and duvice. Emyure labe's on box are in corrgct
pasition and legibie.

T A o

T™he following chart 1% 0 b uted &1 A Quide Ffor specig!
tasting of piicty prior to il ld. Rewits will Dy u'ud L
the finat 'mpectlon for thess attributess.

Doc 1, Disc %, QAS 298, Sheet 4 of 12



RANOOM SAMPLE - 18 PER PILOT LOT

CALIBRATION (4.1.1) - |8 DEVICES
10 DEVICES 4 DEVICES 4 DEvICES
CURRENT LEAKAGE PROGF D INENSTONAL
4,1,2 d.1.% d.].6
[ MPULSE CAL [BRATTON TERN' L STRENGTW
4.1.3 4.1.1 4.1.7
CAL [BRAT ION SCRAP AL | BRATIOM
d.1.1 Aa.1.1
CURRENT LEAMAGE CURRENT LEAKRAGE
4.1.2 a.1.2
i PROOF PROOF
.04 a.1.4
BURST MUSH oUT
4.1.5 4a.1.38
SCRAR VACUUN
a.1.%
CalL (BRAT | ON
a.1.1
CURRENT LEAKAGE
&.1.2
PROOF
&.1.3
4.1.1 1 1 1 " A i

A. Elghtesn (181 devices w=i1] b 1008 tested For
calibration,. creep. ond voltage Srop wviing T1 sutosatic
test squlipmant.

B. &ll tasts will be accomplished aFter the third cycle
with the switch condueting 3 to 10me &t [4.0VIC.

€. Tha actustion releass pressure will seet the customer
requiresents as Indicated on Enve lops Orepwing,

Do 1, Olsc 5, QAS 29, Shaet 3 oFf 12
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4.1.2

D. The rate of pressure changs (reamp—up.ramg—down) wil!
be 1O P51 /Sac.

E. Thaa dlisec anap Funct ion must octcur within 30
milliseconds of the contact continulty to pass the creeo
funce fon.

F. Tha valtage drop aACross tha CONTACTE area I3
automatical ly checked By the test equlpment .

G. The voltage drop will not exceed 200 MW with & 5.0 tOQ
10.0ma current Flow through the switch,

H. Devices which fal! must ba segregated Ffrom sccentable
unita and approprlately identified by category.

i. Results of the calibration creep voltage drop test
shall be meintained by Inspection for Z vears.

NOTEY The Automatic preassurse tealer provides  screen

Indleat lons For Actustion. Aeleass, DifFerential. voltage
drop. and Creep Tast 3o SJlacrspenciss can b categorirzed.

cyrrent Leakpgy Teat

Tan {10} devices par zaaple of wighteen (I18) will be
measured for currmnt leakage. The Currsnt igshags I3 to
be magsured with SOOVOC. &0 HE alternating currsnt
app ied. ™Te current lsakage i3 to BDE checked a9
fol lowet

A. Betwean the terminals with contacts opan

B, Betweean wach termine! and awitch hpusing with contact
-7 ]

C. Betwegn gither terming! and switch housing with
contact <losad

Far jot acceptance the measured '+3hage currant shal! nob
sxcand one milllsepers. Record rasulty on Inspesct foan
characteristic data shest.

Doc 1, Disc 5, QAS 296, Sheet & of 12
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4.1.3 Impulse Test

The zamg tegn {10} devices from test 4.0.2 wl1l be used.
Tha swiccenss shall Rave an Impulae teat with [4.0 OO
aplled and the switch conducting 5.0 to 10.0 my. The
prejsures medigm used shall be cyrrently relgatsed Gowgr
stearing fluid or suivalent. The 3switchea will pe
cycled as per the table In section 5.0.

MOTE: Upon complation of |Impulae testing the awitohes are to
be tested per Para. #4.1.1, 4.1.2, 4.i.7. Record reésults on
[spection Characteristic dota ihaet.

d.1.4 Progf Tgpt

The sama ten {(10)] devices usad 'n 4.1.3 wlll be uaet. The
teat (a2 to be conducted vysing power dteering Flyld or
squlvalent as pressucs madlw. Teat preassurs shall be
2000 PSiG, Test pressurw 13 to be Isclated from pressyre
source ard helg For ot Tgas than 30 secondas. For gt
Acceptance the awlitchaes 3hal]l not 3w Bvyy dvidincyg of
oil! leakage., aecpage OFf drog In SFeSIure greatar than
2%.0 P3G, Record results on [npection log. Upon
completion oF proof testing., the switches shall be tsted
for Callbration,

HOTE: The test samples must De scrapped after teating.

4.1.5 Burat Test

Foyr (4) devices Pt sampig »F sighteen (18] will ba
burst tested. The buret pressurs aandium shall by power
atearing Flyid or sguivglient. Tha switch is to be
srevyeurized to 4000 PSI0 and held Ffor 30 seconds sinimmm.
For acceptancyg afl switches will not ahow svideance of ail
Isakage or ssepage from tha swlitch or threada. Record
data on inspeactian charactariatices Sata shaet.

MITE: Samples used for thia test must be scracped after
tpsting 13 completed.

4.1.6 Gimensional Checks

Four (4) devices per plliot will 2o cheched for <imenslaons
a8 ol lows:

A. Gland Dimenslons Ola. 312 + 004"
B. wWidth .0860-.084

Doc 1, Disc %, QAS 296, Shewt T of 12
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4.1.7

d.1.9

€. Langth Z.450 Max. {Go-gage)

0. Crimp Ring dla. 1.255% Max {no-90 ONQSE

€. Hex 0.562 +« 0.005"

F. Thread {Go/no-go-gagel 31/8 -24-UNF-2A

G. Caonnector snd dimensions (per print)

H Ternln.i Location and Qimensions {Go gages!
I. Record results on Inspection Log.

Tgraoing) Strengih Tget

A. Tha sasa Ffour devices used In A, 1.6 will e meadured
For tarminal strength.

g, The switch shall be mountesd In & special Force teat
qage .

C. A pandulum shall acoly a 10.0 Lb. (.41% b a% 1.0 F&)
Impact force to the swltch housing st the conngctor ond.,
parpendicutar to the center 1lng anis of the swlitch.

D. Upon comgletion of the test, the switches shal! b
tested for Callbration, Current Leakege. and Proof Test.

E. For lot acceptance al) switches shatl not have any

‘tgrminal or housing fFracture, and muitl AESY cast deflned

above . Record results on "lnspection Log®.

Bysh Out Teat

The same Ffou: (4) devices used in 4.1.7 will De tested
for push out force. The switches will be mounted in tast
stand with & force gape. For acceptance, the tearminals
will withstand 4 20.0 Ib. axlal push force.

Vacuum Teat

A The sasm Ffour (4) devices uvsed In a.1.8 will e
tastad For wvactumh.

B. The switches will be mounted In & tast port at room
temperaturs using anblent air as a presumre mactium.

c. T™he switchwa will bs subjected to 5.0 cyclan of
vacuum From atnospheric prassurs (T84 =m  ¥9.) o an
absolute pressurs of 10-22 sa Wy,

Soc 1, Disc 5, QAS 296, Sheet 8 of 12
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0. The vacuum pressure will o maintainesd For &0
secondy .

E. Upon completion of the teat awitehes wiit be tsated
for Calibration, Current Laokage, and Progf Test.

F. For scceptance. #11 awltches myst oass all EgaTs.

[n 1 Iw ht tal

All satvaged materlal will be inapacted orior to use. Ten
parcent (10%) of the salvaged oarts or Sub-SS3MEbl ey will
be Inspected to dateraming that they oonform to priat
specification or enmgingering standards. & defect regulres
motification of the supervisor or grous 'eader Dy a reject
notice {(Form §5341) and a resampie after corrective
action.

Recordy Retentign

Route cards, contral charts, inspection characteristic
data 3sheets, test Forms, laboratory TSt resultys. gegw
repostabsi| Ity studies, and anginewring speciflcabion test
methods must be reatained through the Ccurrent model year
and for one ysar thareafter. All recaords will be
available Ffor raview by Ford Motor Co. reprezsntatives and
coples of Individual records will bs furnished uovoon
reouast .

GEL1ABILITY
Aellability testing will ba accomp] ished par the Fol lowing
scihedu le.
TYPL TEST SAMPLE SIZE FREQUENCY NIN REQ
Humidlity ] 27/yr P5Ds . 0%
Salt Spray & efrr Pl . 8%
vioratlon 148 &Fyr P§0= . 90
YL ] ] 2Fyr Ps0s . B9
Tewparaturs Cyclw & 2fwr PEl0n . 5%

Aidit'ong! reliabllity testing may Da accompl Invheg o

asdurd product conforimahcs .

5.2
5.2.1
S.2.1.1

Iast Proceduras:
Humidity

Nount the switch (4% dagrama from vertical) Ia thy Leat
port Iin a mmidity chamber: currsntly relsssed sating
alectrical connector must ba  installed before start of
teat.

Doc 1. Disc 5, QAS 296, Sheet 9 of |2
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5.2.1.2
5.2.['3
5.2.1.4

Subject tha witch ta ten (10} Mmmidity cycles a3 Ol 10wy:

A. 8 hours ot 399C minimum at 90 to 100% relative huw
igity

B. Lowar temperature to 24°C maximgm Owver 8 7 hour pariod.

C. FRalse tempsrature te 38°C alnimm ot 90 to 00T
relative hamidity over a twa hour period,

Within 1% mingtes after compigtion of the tenkh ngmidicy
cycle check the switech ta asctions 4.0, para 4.1.1.. 41,2
and 4.1.4.

Nonconformance I3 defined &3 any aswitch not meeting the
criterla In sections 4 para 4.1.1, 4.1.2 and 4.1.4.

*sSTPSF3-3 to be mounted borizontal

5.2.2
5.2.2.1

5.2.2.2

5.2.2.3

5.2.2.4

5.2.13
5.2.3.1

5.2.3.2

Salt Soray

Mount the awltch horlizontal In the test port in g 38't
spray chavoer. The currently relested mating electricyl
connector avd wiring must be Tnstailed prilor to start of
teat.

Expoas the switch assesmb|y to 98 nours of salt spray psr
ASTHM=-B L17T.

After eaxposure, check the awltch o suctiom 4.0 para
dy1.1 4,1.2 ond A .4 using thw proCethare T3Tab! fahgg in
sach section,

NoenconfFormance (3 defined &% any dwitch A0t mpeting the
ertteris In saction 1. Samples used for this test sust Ow
deatroyed after all testing 1z completed.

Vibeat {on

MHaunht tha switch Tn the test port vl sttach the currently
relessed matIng connaector bafore start of test.

Switchas ore to be vibrated in all 1 planss wikth
slectrical continuity balng monitored during the entire
tuat. Yibration tsaty ara to By conductsd at roos
tawperaturet using brake Ffluld., aaslient alr. orf eguiv-
Alant an the pressure sedium.

Doc 1. Disec S, QAS Z2%. Shawt 10 of 12
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5.2.].3

5.2.3.4

5.2.3.4

5.2.3.4

%.2.3.7

5.2.3.8

5.2.4

5.2.4.1

5.2.4.2

5.2.4.3

S5.2.4.4

5.2.5
5.2.3.1

5.2.5.2

Internal prassure 3hell be meintained at 58 « 2% PS]G when
the switeh is in the openad position ang 145%0+ 2%P5(0 =nen
tha switch 13 'n the ciossd pasition.

Vibrate the swltch at 1.9 nmm displascemant [peak Uo oedh)
while varying the freguency uniformly from 5 to S to 5 Nz
over a 5 minute peariod.

vibrate tha switch In alternate ovi~hyr Deriteds In the
open and classed posltions Ffar a totsl of B hours in each
plare. (Total twet Ltime i3 24 hoursl

After the ent'ire vibpration sgpguence chack the sulitches to
sezktion 4.0. para 4.1.1. 4.1.2, and 4.1.4 uvsing the
pracedures +stabl ished In sach saction.

Nanconforsancas ia defined as any svidence of |sakage or
any changs in electrice! continuity/afscontinity o irg
tta vioration cycles. or any switéh not masting the
criteria In sections 4.0, parg 4.1.1, 4.1.2 and 4.1.4.
Campies used For this test fust bBe déstroyed after all
testing s completed.

A3 an a'tsrnats procedurs the vioration test specified in

the currantly releassd Light Truck Engineering Pousr
Steering Prossure Switch Specification agy be used.

Yocuum

Mount the switch In the test port. Test to b conductéd at
room Cempersturs viing asbiisnt &ir 23 the pressurt il us.

Syl jJact the switch to 5 cycles of wvacoum From ateoaphwric
pressure (740 om Mgl o an  abso'ute prossure of 18-22 =a
Hg. Maintaln the vacuum For a minimea of &0 secords.

Ch!l:ll the “'tch tﬂ ‘llﬂliﬂl‘l I-..ﬂ- Bara . "-.-I-l 4.[-2 “
d.1.4 uvsing the procedure estatd Ished In sach 3ect lon.

Nonconformance (3 defined a3 any witch mot seeting the
criterisa 'n section 4.0, para. 4,.1.1., 4.1.2, Sy 4.0, 4,

Tespersture Cyvcle

Mount switch in the test port, Tesparature test to e run
using currently relessed power steering fluld.

Soal switches Ffor & minimum of 8 hours st -40°C. mexises.
After soak, whils the switch/Ffiuld are atill at this

temparaturse, check thy witch eur sactiorms 4.0. pars
4. 1.1, 4.1.2, onvd 4,01.4.

Doc 1, Dise 5. QA% 296, Sheet 11 of 12
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$.2.59.13 Gradually incregaw the Flu&d temparature to 2799 ang tne
ambient temperaturs to 225°F over 2 nours time (59F fminute
Maxmum) . Soak switches for 3 sinlmm of 8 noury at 279
minimum Fluid temperature and 225°F minimum senlgnt
campersature. After soak. while the switch/Ffiyid are seilt
at this temperature. chech the switch per section a&.9,
F-l"ﬂ ‘-I-‘-I 4.'.2. Qﬂﬂ ";I.‘-
5.2.5.4 Nonconfarmence is odefined a3 any switch not meeting the

criteria in sections 4.0, para a_1.1. 4.1, .2, 4. 1.4 aftrer
elther scak period. Cal'bration settings after sogu
period are to be as Follows:
Actuation Pregssure 450 PSI + or ~ |00 PSI
Release Pressure 200 PS5 Min,
Minimum Olfferential Pressure 150 PS5l

PHM 1 1 £ igl 1

TIFSF 31-3 400 + aor - 50 500 . 000 K

STRSF 31=8 17% + or - 25 5040 . 000

STRSL 2=| 450 ¢+ or - % 200 min 150 Min 22%.000

3TPSL. 2-2 350 + or = 50 L0 Min 50 NI £2%.000

STRPSL 3-1 4%0 « gr - %50 200 Min 150 Min 22%. 000

NMOTE: For calibration Test Voitage 11.0 + ar - 1VDC

6.0
S.l

Tewt Currant S~10 M1 1lampe
Teat Temp 16 to 35 Deg €

AUD|TING

Ta arov iice wn i fors ol s+3tomaktic proceoures for
conducting an audit Ffor & 3ingi= operation or an ent!re
prodact |ine. Audits will e covbucted to insure 21!
apsrations are in controt and being performed to the
latest manufactur ing stancarcds and procaourss and comply
to both Internal and CustOmer draowings and speci Fleat ions .

The detalfed instructions For conducting an Asdit wil! ow
found In m‘ 285,

Arses to O Audited

A. PROCESS JPECIFICATIONS (OPERATIONS)

8. SPC PROCESS SPECIFICATIONS

€. ROUTE SLIPS

D. PREVENTIVE MAINTENANCE

E. BLUE PRINTS

F. TOoOLS

G. QUALLITY (PRODUCE /OPERATION)

H. ASTATISTICAL PROCESS CONTROL (3PC)

l. gﬁ!ﬂ!ﬂtﬁ AND MATERIAL LDEMTIFICATION
Ja Ty
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Appendix 4.4
SAE J512 CCT 30 Inforaation

TEET LGT N3, m— —rr
TESTED aY —

APFROVED B waTERIALY & COnTACLS Jgoc

DATE 3}.-03-L1 EN'I'S * ATYLABORO wa 0183  |PaeE -
FOMM 12H
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=MEG Mw CO0B46800 FR=SBOL TO=CPPRC SENT=01/0%/%1 31l:56 PN
. R#=0RE S5TwC DIV=00350 CC=0017% AYwSHOL AT=01;09/91 J1:56 °M

Tt Vinney Barros YIRN
Dave CZarn ZARN
Miks DaMattia PCOQA
Charlie Douglas CFRC
Joa Schuck WHLZ
Matt Sallers PCHE

FR: Stave Offilar SBQ1

BJ: SAE J512 Updats - Contact with SAE Committes mambars

S e —

My purpose in contacting tha SAE committes which writes J511 uas
to discuss tha ismuss we’ve run into; spacifically tha difficulty
in producing and measuring the tight tolerancs on the chamfer. and
tha tolerance stack-up which, at cone axtress, allove a guastionabls
hydraulic ssal as J512 {» pressnatly vrittan.

I spoke with the chairman, Harry Patel (Farker-Hannifin, §14-17%-

- 7070) who informed me that a ballot was flled on 30-12-21 to change™
the Lolerances in tha spec. from +/~ .002" te +/- .005". Harry
than rafarrsd aa to the committen mabsr who 18 ROST aXpart in
antomotivae fittinge and ia tha sama man wvho wrots tha ballat, Stan
Bragdon (Parksxr-Hannifin Brass Products Div.., $#l6=634=0411).

I spoks with Stan, who ssams to ba vary reascnable and halpful.

He sxplained that he received inputs (from whera? is this co-
incidence? or is Ford or ons of the Tisr-1’s involvad?) indicating
that the +/~ .Q01" tolerance was unrsalistically tiqht, and
auggestirg a changa to +/~.005". Ris rols (until I contacted him)
was to simply writa the ballot, not necessarily to perform any
analysis. Ths ballot must ba approved by ths rest of tha committes
which is made up of both "producers® and "ussrs”.

Apparantly whosver suggestad tha tolarance changs wAs unspecific
am to how to apply it, bBecauss 3tan choss to maintain the old
ninimum {in ocuxr size this is .233"}, so tha nav tolaranca baconas
238" +/= 005", This shifts tha nominal UP by .003" which is the
wrong direction by my analysis. I explained this to Stan, vho is
now VERY interssted in ssaing ny tolerance stack-up analysis. I
plan to lpmsdiately pull togethar a4 Claar, conclse rsport based on
tha nany pages of caloulations I've anassed and send it to Stan.
Ha will then analyze tha situatiom to determina if he agrees with
me, and posaibly modify the ballot.

What this all masns is that the rslaxed spec’s vhich Bruca Paase,

Jim Cossins (Kelsey-Hayas) and I have agread upon may in fact
becona the SAL standard if all goms wall.

Reqards,
Stava 0.
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Page 2
M. Sum Bragdon 910109

DRAWING 2

This drawing 15 2 cross-scction sumilar w1 Drawing [ Shown JT ¢ HCMRC 21 itS SMAUCN JOE it
dimensions, with 1wo overiawd vicws ol the maie. one . mas. Lmcmsivn £ Jnd min Simemuon X
uie olher at min dimension E° and max. dimension K- GMNE K 0w, PIOPOSCU. TR WA

The proposed dimension changes for "E” as shown, am; 33 227" oid) becomes 2207 -4 ivmm, -
23 (3.85mm) (now). The pmposed dimermion changes for 'K av snown. are: S-S5 o
becomes 043" (1. 10mm) - 035" it 30mm! inewl. Nowe on Mo convernond: St reundal! crroes
MAY bt apparens  This is duc w cho fact Uha botl decimal iich and MICUE JUMEMUONA T N usd
simultmesusly i TT't cusiomer prefers metne while the supplers preier docimal nen.

Bah problems explaimed above. bouorkng wnd Tunfung owl of cal, hove been mowied. o
WOr-Case, 00 bOUOMINg-0uL can Ducyur 3% shown m Drasing 2. ang the roquarcd POSIGN of e g
luil dwead in the femalc is comeoily kocaied aDOVE e <pex. soquuemens of 013 man
DRAWING 3

Inciuded lor information. this drawing 15 the complinen 19 Drawing © shere the ICmans @y Wiwn X
:u_hwnmmdm.mwh wo overiad voows i Lhe male.

.

| am presemily comduming an experiment 1 lest the wiepray 01 the hvdrambic scal using Lhe new
dimwngions. Male parts have boon creatd 2 cach chd of the fiew Jimcmons (220, 2300, ichakng
ihe maxlmum rencus, and 3 quanity of off-the-uwdl femake pons have boon Mcued o ~oned o
oblzin pAns near each end of the Fig. SA dimomsions. A mant depivhiph. mphviow. iowiugn,
low/low) has beon asembled. proot-iesed o J000 pu. and is prescasly ondcrpowg 2 S00K o de hife
1oL combined with & themual cycle st Al the time of Lhis wriuny roughly 300K o3 cles arc compicw:
Wil na evidence of leakage whatsocver (rom any of the /¢ cOMXRLONS.

[n closing, Sum. it woald be groatly apgweciacd if The SAE 1512 commumcs would conmidct the a00ve
Information and recommendalons dx pan of vour cxsieyg ballol 10 iNCRiase the DICPINCE ON JIMCTosnn
"ET rowm 0D4GOM) 1o+ DUS.

Thanks and rcpamin,
Stephen B. Offlay,

.I:llpEnpnr
M Fovem S) MS 12-0

Attlshoro. MA 02703
Prone: (YOB) 699-1382  Pax: (508) 699-1153

Enclosumes
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Appandix 4.5
Supplier Raquest for Engineering Approval

T T wATIRLE e CoRTROU [oee
BATE ey |HEI'H%NTS * ATTLENGRO. wa 070 _[FAGE i
oA FEE
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Texas lostruaents Im:.l 34 Forsst Er.:ur.; Attleboro, MA 02703 \
AND :
- | SWITCH ASSY - GPEED CONTROL DEACTIVATE @_l
(DELTA) F29C - 9¥924 - Mk ..
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it

Tha producticn part, as shown oo talasged drasisg, utilisss sn offsst polaricy kay.
At the tima of IATR E§ capting, meting slactrical consmercors wars 20C svallablas.
Thus, Csating procsadsd oeing 4 atandard caacarsd polarity kay.
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ADDENDOM TO:

REFORT OF ISK TRETING
FORD FARSENGER. CAR
ELECTRONIC SPERD COSITADL
DEACTIVRATION FPRESSURE SWITCE
PE/91/49~-A

TEXAS INSTRUMENTS INCORPORATED
CONTROL PRODUCTS DIVISION
FAECISION CONTROLS DEFARTMENT
34 FOREST STREET
ATTLEBORG, MA 02703

e N Y g -
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1.0

1.2

1.3

1.5

1.5

1.9

Cuatomer: Ford Moter Iompany, FPassenger Tar draxe Systens

Znginsering
TI Part Numbar: TTPSLZ-1
Customer Part Numbez: EZVC~9F924-AB

Spacificationa: Ford Enginesring Specificat:on
{delca} ES-F2VC-3F924-AA

Data of Completion : 311218
Quantity of Units Tested: 48

Dispomition of Tastsd Units!

1.7.1 All davices ara retained under quaranpt:ine.
TT test oumbax: 172=15-24
173~-15-24

TI Pressure Switch test rsport number: PFS/21/45-A

numbe r




2.4 ORJECTIVE

The original battery of teats reported 1o 71 “est cepart nuzber
ES/91/49 dated 910920 was performed to demonstrate the ab:lity of
TI P/N 77PAL2-1 to conform to customer apeciiiCatioRd FiVen 34
{delta} ES-F2VC-9F924-AA, in fulfiilment of The requiCements I the
Initial Sample Report. During these ariginai tests, prob_sds ware
noted with dlaphragm life during the Impu.ise Test. =% WA
disesveted that these problems wars relatsd to Tha automatic
prassure sanaor assembly crimper, and furthermora =ihat devices
assembled on ths manually~loadsd crimper had no daZficu.zy wath
diaphragm life. In the interest of mesating strict ISR deadlines.
the Impulse portion of the test was successfully re-run uisidg
devices assembled oo tha manually-loaded crimpéxr. Howsvar. these
davices did not undargo the Fluid Aesistance rtest due =0 T.e
conatraints, A 950-day Alszt, # ALO166193, was 1ssusd on 3113502
{(sam Appendix 4.1, During this 30-day pericd., afforis ta
understand and corract tha discrepancies of the automatic $quipmant
have been made. The objective of this addeodum is TO raport an the
successful complation of the tests (Fluid Reaistance and Iapulse)
which wars compromisad in the original ISR, using davices built
both on the automatic squipment and the manually-loaded &quipment.
Crimp dies from the manvally-loadad squipsent wera traasferred to
the automatic equipment in order to produce the succeassful test
devices. 7Tha patmanent corrsctive actlon will be to produce axact
duplicates of these criwp dies for the automatic line.

e =]
e T e e = —

EiM
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3.0 TEST FROCEDURES AND RAESULTS III
: i
All switches wers tested o Ford Engineering Specificatizn 2e@.ta,
ES-FZVC-9F924~-AA, sectlons :II. ¥, :(Fluid Resistancer a3 £,
{Impulse), with initial and f£inal characserizatichs® -SnaLsT.ng o8
IIT. A. (Calibration), B. (Voltage Drop), 2. (Zfursent LeasaZer, azd
D. (Proof}. Raw dats is included in Append:ix 4.2 and 4.3, |
|
T
f
i
i
i
ﬁ—l———
THET LOT 30, Ef
THRITED BY -
AFPROVED BY Tm ﬂlflﬂl.l:l.mlﬂl.! DOC. .
DATR INSTRUMENTS R retea o [Tee
WA 5200
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3.1 CALIBRATION

3.1.1 Procedure: Zalibration i3 chaecked at rochm LeTEErATLIe
using ambient air as the tressure aedium.  Talibrazicn
settings, as specified on the part drawing. ase actuatisn
{electrical contacts opening) at 30 - 160 psi3. and
rolease (contacts reclosing) at 20 psig Janisum. For the
Purposq af stabiliration, actuation vaiiesd are sacardsd
on the aixth cycls, after subjecting the switch T3 twe
{2} pressure cycles to 800 piig minimum and DACX To iera,
followsd by three (3] cyclas o 2.1 Cimas acTuation
preésasurqe minimum and >b>ack Ta zaro. The shange .0
continuity is measured while conductang 50 =-/- 50
milliamps at 13.0 +/= 1.0 volts DC.

3,1,2 Equipment : Cuatom TI designad and buil: preliurs
check station, using Haize Model CM963165 prassize Fage
calibrated on i ragular quartarly scheduls. <Continuity
change measurad on custom TI designed and buiit squipseant
meating the above electrical parameterza.

3.1.3 Initial Results: All 48 davicas tastad ware found =2 be
wichin spacification.

3.1.4 Final Resulta: All 4B devices tastad wera found To De
within spscification.

TEAT LOT NG,

TENTEDR BY
A TEMHALD b EOMTROLE
AFEROVED BY o Doa.

TAs g
OATE — IumuzmQ ATTLEBORG WA KNI [Faee .
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3,2 VOLTAGR DROP

3.2.1 Equipment: Fluka Model B8020B Digital Mulr:dSietar.
calibrated quarterly, wsed 1n conjenction #ith the
continuity equipment iz 1...4.

3.2.2. Inirial reasults: The average valtage Jdrop waz 4.5
nillivolts, and the standard deviation was -.%. ALl
valued are significantly below the specification of 200
millivelts maximom.

3.2.3 Final zresults: The average voltage drop was .4.3
millivolts, and the standard deviation was 22.7. All
valuas are significantly below the specification of 200
nillivolts maximum.
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1.3 CURREST LEAXKAGE

3.3.1 - Equipment: Associated Researck HyPot test unmi:t :3e2 as
powsr agurca for %00 VAL, 460 Hz Tast circSuir, FLuke
Model B8020B Digital Multimeter. calibrared quarteriy,

used to measure voltage Crop ACross a series cesiacance
of cne magohm (+/= 5%).

J.3.2 Initial resulta: Mesasuring tecmicals ©o case with switch
closed; measuring terminals to casa with switch opan: and
maasuring betwesn the terminals: the maximum current
laakage cbeerved less than 2 microamps. All valuas aze
atgnificancly balow tha specification of 100 microampy.

3.3.3, Final results: Same :“hIse ZEAJUredencs per devize as
3.3.2. All currsnt lsakage values ware Consistent with
initial resulta. Tha paximum sosezrved was 1.7 macroamps.
All values are significantly below the specification of
100 microamps.
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3.4 FROOP

3.4.1 Procgdure: Calibrarion readinga weres cecorded co.y aZter f
proof teating. Taest pressurs was 3000 psi per Toe FaAzt
drawing.

3.4.1 Eguipment: Enerpak mcdel P-392 hydraulic Sapd puzp asizg

Enarpak Thydraulic fluid as %he prassurs =eduym, !
Hydraulic fluid is removed from cthe devices J3ing
combinarion of vacuum and rasidus-fres sclUvent
Sprayon (TM) Hi-Tach (2002 TF Elactrical Contact Z_saner.
Us Gauge 433714 reading %o 5000 paag waith 130 psa
incramants, resclwvabla ©=o 30 pai., calibrated quarster.y.
Custom TI designed and duilt safety enclosurs.

3.4.2 Initial Results: Ho avidaence of fluid .eakage anz oc
drop in tast prassurs was obsarved on any dev.Ze.

3.4.3 Final Results: No evidence of f{luid leakage and no drcp |
in test pressure was obsarved on any devica. :

o
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3.5 FLUID RESISTAMCE
3.5.1 Davices t“agrad: 2T2=LE-JL shru =l:
“73=-25-51 =hru -12
3.5.2 Equipmant: Fluids as called ouz in ES *acle frame .
of 18); apporopriace Daakers and Storage appasatual Tents
heod.
3.5.3 Results: The 24 devices were subject to the IEpE.3¢ Teit
following completion of Fluid Ras:sTance.
TEST LOT Na.
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3.6.1

3.6.2

3.6.3

» J.6.4

3.4 INRULSE

Davices tested: L72=i5=31 thru =24
L73=15=01 thru =24.

Procedure:; 172-15-131 thru -24 and 173=1%=13 z=ru -24&
wera run togeather on tha Impulse =test per <=:e £§,
Devices 172-15~01 zhru =12 and 173-15=0] thriz =12 were
Aubject to the Fluid rasiatance test firs:t, ihen run
togather on the Impulse test.

Equipment: Thermerron model 5-4 Mini-Max envisonmental
chanber capable of -5 € to +200 O, numadity
uncontrolled. Cuogrom TI designed and buil: cycler,
utilizing Enerpak intagraced hydraulic pressurs 10urce.
TI3l3 Programmable lLogic Controller, Moog servovaive and
controller, Simpson signal generator, and Ooppasing-
piston fluid isolators, to produce a lhydzraui:c-fiuid
fiow-type prizmary with a brake=fluid dead-sad-type
Sacondary teminated with a 24-statica manifold equipped
with internal heaters. Capability to 5 Nz av J-1450 psig
cycle. Cuscom TI designed and built 24 station Switch
Monitar Circuwit which automatically stops the cyclar in
the ovent of abnorsal switch action, dafinad as
continuity change which does not track the signal from
tha azignal generator. Thermocoupls rsadouty calibrated
quarterly. lZ=-ptation ianductive load bamnk, per =he
schamatic found in the ES (frame 18 of 18: Iigure 4.)
used in tha last 25K cyclas.

Rasulta: All devices passed.
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1I°

1.1

1.2
1.3

1.4

1.5
1.8
1.7

1.%

Relenping Offiga: Ford Moctor Company, Fassenger Car Brake

Systems Enginsering

TI Fazt Mumber: STFELS-13

Custosar Part Homber: FaVC=3r9ii=BA

Specifications: Ford Enginsering lpl;eili.ntiu nomber

{daltn} ER-FIVC-I1324-AA

Applicable SAEA(a): # 14TEE0

Dats of Complation: ¥=-13-13

{uantity of Units Testad: 72

Dispopition of Twsted Units!

1.3.1 Ona davice, $9=15=-11, was autopsied

1.0.2 Bix davican ware destroyed durisg Burst (test 3.5)
1.8.3 Tha remainder {gty. ¢3) are held in quarastiow at

TI tast saries nomber: 99-15%-00

T1 Pressurs Bwitch test report number:

18/91/1%

S ] nsTitiEnms

Illllllﬂl“.l
l'l"l'l.l“l_ll L L )
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2.0 OBIBCTIVE

his Battary of tasts was parformed to demonstrate tha abilavy of
STPELE-3 to comform te specifications, in fulfillmept of the
raquizenents of the Initial Gample Izspaction Mport. Units testad
wera bullt using production componants and production asaembly

aquipseant .

Tha BAE J512 matel-to-matal invaread flars Bpdraulic asal used on
ths hbhexport continuds to be optimized by TI. VFord, and Tier-i
fupplisrs’ anginears. Recently. the SAX commlittes which maintains
J312 became involwed. (See Appendiz 4.4) Tha dimensional study
of tha JB812 spacification has highlighted areas of potantial
improvement, which iz ourzently in revies by Ford. Bowewsr, in
ordar to mesi Ford’s curvent neesds, the haxport is producsd ta the
prasant J312 pspacification by modifying standard praduction
haxports (TI P/W 27373-1 used on S7PSF3-] and STPSFi~5). Thase
Parts ware than plated by tha end producex, Blco Industrias Inc.,
Reckford, IL., to the TI preduction plating apacification.

Cne SAEA (ses Appundix 4.%) which relates to this test has Daan
filed. The finy] produoction awitah will utiliszs a fuml-injmctor-
styls coonector (may also ba known a8 & "minitimer™ or “Bosch-
styla™) with a naw, offset polazity key to foalproof. At the timm
this tasting was staried, offsat-key mating connectors li.m.
harness-side) wers unavalilabla. This SREA granted permission to
condoet all tesating with standard 5703-series ceantersd-key switch
Bonsings, produstion wallidated in 1584.

TRETRD B¥

ARFARED BV numnq i e P DLl

—

DATE M-5i-13 IHET%AS ATTLADORD Ma STE .
AGAM L)
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All switches ware tasted to Ford Engineering Spacifioation [delts)
E5=Fave~-9T924~AMA. A copy of this ES is included in Appendix 4.1.
Froosdural details are therefors omitted [rom the presastation of
cesults in moat caszes. In thoss inzstancel wbara the B precedurs
nethodology is modified, a complete sxplanation of tha actual
procadure ls prasantsd. For all tasts, rav dats is incluged in
Appandiz 4.3.1.

A flow chart in included in the ES (framm 4 of 14], a» follows:
All tast devioes wers subject to an initial charsttarizsation
conpisting of Calibreation, Veltage Drop, Currant Laakags, and
Proct. Devices were than divided inte groups per the flow chart
and subjeckt to the indicated tests in the Llodicated order.
Fionlly, all tested devices were subject G&te & fipal
charaoterisation which was fidentical to the imitial
charactaxization.,

¥o fallure to mast Qiven accasptance criteria was obsarved for aoy
teat. All awitehes pagsed.

TEET LOT NO. TS
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3.1.2

3.1.3

3.1.4

Froosdurst Calibration is checked At Ioom LaEpEraturs
using ambisnt air as the prassurs msdivm. Calibratian
sattings, as specified on the part drawing, LW ACtUALLOA
{alsotrical contacte opening) st $0 - 160 pajg, and
ralsage (contacta reclosing) at 30 paig minisus.
Aotustion valuas are recorded on the sixth cycls, after
subjecting the switah to twe (2) prawsuze cyocles to 300
palg mininun and back to asro, followsd by chrem (1)
creles to 1.1 cimas actustion prassure minisss asd Dack
te zex9. The changa in contisuity is messerwd while
conduoting 750 +/= 50 milliamps &t 13.0 +/~ 1.0 velta DC.

Equipsant Costom TI designed and built prasdore
abgck station, weing Meise Model CMSSIES pressurs Fage
cealibrated op a regular quarterly schedula. Continuity
changs Rsksursd on gustom TI depigoed and built squipment
mesting the sbove slectrical paramsters.

Initial Results: All 71 devioss tested ware found to be
within apeaifioation.

Fina] Results: &6 surviving devices {§ dastroyed im 3.5
Burst) wats found to be within spacificacien.

[TRET LOT Mo,

.
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3.2 VOIEAGE Dive
3.32.1 Equipsent : Fluks Modal 80208 Digital Moltisetss.
calikirated cquartsrly, uossd iz conjonction with tha
continuity ejuipment in 3.1.2.
3.2.2. Initial results: The average voltage drop was 10.8
milliwolts, and the scasdapd davistion was 1.4, All
valuss are significantly below the spesification of 200
millivelts maciwus.
3.2.3 Tisal resulta: Tha avazage woliage Jdrop wie 10.4
millivolts, an¢ tha standazd deviation was 1.5,
-y By:13 I-I-—'
[ 1 5]
AMPROVED By T MATERALE & CORTROLE
TATE T Imrmms* ATTLASAD Wa mres 2
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-1 CORRNTY LEAYRALE

.3.1 Equipsent: Associated Rasearch RyPot test unit used a3 powsr
sovrce for 500 VAC, 60 My tast circuit. Floks Nodal 820208
Digital Multimeter, calibratsd quarterly, wisd to medgure
valtage orop acrcas a seriss repistancy of ofd Bagohm (+/-
548) .

3.3.2 Initial zemults: Information could be cbtainad directly from
inspaction of the data witheut a ased to calculate statistics.
Maapuring terminels €o case with switch closed; maasuring
tarminals to case with awitch open: and EeASuIing betwesn the
terainals: in po case did tha isakage curzent SEOWed 1.%Y
nicrosmps. All wvalues axs asigpificanctly Below the
Spacification of 100 aicroamps,

3.3.2 Final results: Aguin, no statistics. Sams thres BeaLUTERADL §
"8 3.3.2. With tha eacaption of three out of 72 parts,
typiosl currant leakags values sre assentially uschanged from
initisl rasults. Thres parcts, sll undergoing Fluid Resistance
Tast 1.9 and Salt Spray Test 3.13, esbibited values sleveted
from the typelal. Ona was {approx.] 63.7 microamps. one was
(Epprox.) 6.0 microamps, and one val {APPCOX.} 4.4 Ricrolmps .
The §1.7 nicroamp device, $9-15-31, was carafully autopaied.
Barore any disssssmbly took place, an asteraal investigation
Ahoved & vary small awcunt of onideatified pink=-goler liguid
invida the connector bousing. Tha hypothasis is thav thas
liguid wes some mixturs of fluids frem the Fluid Resistance
Test 3.5. Ooe possibie entrance path for the fluid ie past
tha seal on the mating ecomnector; another, highly unlikely
Path  is directly through the plastic booping. Opan
disazssembly of the davice, siputs avidests of the ssms ceddish
fluld was datected inside the switch eavity; bhowwwar, the
initial and final =milliwslt drop EBMSurassants (test 3.3}
demonAtrats no Abnorsality in alectrical switching PEOPRTLiN:.

Current lsskage for all devices was below tha pec. of 130
Biczoamps. All devices pazyad.

TEW LOT ua, TET “TRAeE
';""-‘.__f"".'—ll—l—-—-—_

ARRRIVES iy WATER ALY & COMTA0LE Tpar

DATE R-il-11 INBI%%NTS * lﬂtlm i ] 5

T T T T ———
I
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. - 3441 Proceduze: Calibration readings wers racorded coly afcer
proof tasting. Test prassure waa 3000 pai par the part
drawing.

3.4.1 Equipnent: Ensrpak model F-392 hydraulic hand pump asing
Laerpak hydrmulic fiuid a3 the presture Bedium.
Aydraulic fluid iz reamovad from the devicas usimg &
ooebinatioh of vacuus and residus-fIgs Solvent
Eprayen (TH) Bi-Tech 02002 IF Electrical Contact Claane:r.
08 Gauge #33714 reading to 5000 paig with 100 pss
increments. rasdlwvatle to 50 pai., cklibrated guarterly.
Custom TI dasigasd and built safety saclesure.

3.4.2 Initinl Renults: Wo avidence of fluvid Lsakage and no
drop in test pressurs was absazwed on wny devics.

J.4.) rinal Reaglta: Yo eviggnce of floid ledkage and oo arop
in test pragsurs wis obsarved &8 any davics.

VST LOT he. TEST [ i
“n‘rlﬁ [ L

ey TEXAS MATERIALE & CORTAOLE [Qae

TSI, INSTRUMENTS W crestit't omt _foame——
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3.5.1

3.5.2

3.5.3.

3-5141

Davices tasted: 99-135-37 thru 38-15-42.

Prooedure: A pressure of 7000 paig wes spplied and hald
for 10 seconds migimge. Fressurs was then iaczesssed
slowly until failurse. Fallure is typically zigmalled
by & snddan droap in teat pressurs of saveral hundred psi.
The pask pressurs attained &s this occurs is defioed a3

the bursting point.

Equipsent: dame as 3.4.1., with tha asdicion of Esarpak
gauge rasding teo 10,000 pelg with 100 pal increamants,
resolvabla to 50 pel.. calibrated quarterly.

Rayults: All piz devices pasend 30 sacoods at 7000 paiy

without evidence of fluld leakege or drop in test
FESSRUTS, Pressurs wad then increased uatil the failure

paint "dafined in 3.5.2, ad & Waibull plot genaxatad.
Bad data sedtion 4.2.2. Using the statlstical acceptanca
ariteria fres the ES (frass 1 of 18], & minisas Waiknll
alopa {bata) of 33.97 sod & miniess Charsctaristic Life
ithatas) of $829.¢ paig wes caleulated at 204 confidence.
The 0.72 relisbllity at M4 confidence iz €344.% pai.
Thus, the parts ezcawd the h:lt. spacification of TOOD
paig by 1544.9 pai.

[TEST LOT NG,
I ——

TEETED BT

ARFROVED BY

u‘llllil.lli.lfhl.l
BATH l-@i=il | Em * aﬂ'm s Ll




3.6 VINRATION

3.6.1 Davices tasted: §5=18=4) thry $$=15-48.

i.6.2 Equipsent:  Vibration cable. Ling. ®odel A3 with
Hewlett-Packard modal 5437 cortrols. Air tank wich 350
paig minisma prassurized Mitrogen used to ACTUACe devicas
with at laast 1.1 timgs mazisos actuoatiom spacificatiom
on part drawing; 300 peig * 1.1 = 3M pai ainises.

3.6.1 Resulte: All 2iz switches mat ths acosptascs criteria
in the E3 (fzrums 9 of 10; section IXE. I. 2.).

TRET LOT ., THY -
Yy
| AP PROVED BY maTERALY & SONTACLS
DATR = m%* arrulllln- aal
FORM K




3.7 TALSIRM
3.7.1 Devices tasted: 99-15-49 chru 99-15-54.

3.17.2 Egquipmant : Eispay watuum Ppomp. Eansotad Ppressurs
tranadager rangs 0-35 pais calibrated quartsrly., with
Fluke model §020B Digital Multisetar ceadout, calibrated

quartsrly.

3.7.2 Rasulte: All aix devices mst tha scosptance criteria in
tha &3 (fruma 10 of 18: ssbtico IXt. K. 31.).

g

]

I

—a ’ m’%‘* -::::::. al
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3.8.1

3.0.2

3.0.3

Devices tested: 959P=1%=45% pppy 39-15-60.

Bquipment: Tharmotrom modgl B=4 Miai-Mas savirossentsl
chambar capable of -35 C ko +200 &, huaidicy
unoontrolled. Custoas TI desigmed and Emilt cpeler,
otilizing Enerpak integzated hydranlic prassurs ssarce,
TI)1§ Programmable Logic Coptroller. Moog sacrvowalwve asd
oootrollar, Oimpeon sigoal geoaratox, &8d Oppoaiag-
Piston fluid isclastors, to prudece & Wpdrewnlic-flwid
flow-typa primary with a Dbeake~flwid desd—ecd-type
Mcondary terminated with & 24-stetioa maaifold emipped
with lotecnal heaters. Capsbilicy to 4 Bz at 0-1300 paiy
cycls, Custom TI designed and bullt 24 statiom Switch
Mopitor Cirsuit which awtomatically stops tha cyciaz in
the eveat of abnorwsl switch action, dafiagd e
ocontisuity chasge whioh does met track the signal frem
the aignal generator. Tharmooouple readouts calibrated
quarterly.

Maults: All sixz devioes mst the acceptance criteris in
ES {framw 11 of 18; section II1. L. 2.). Data sheet in
spotion 4.3.4 shows actuoal fiuid and aebient CERpeTatOTRS

attsined at sach ayole.

L ey hll%m‘b iy L I
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3.9 FLUID RESIFTANCE

3.5.1 Davicas tested: 5%=15-0) thru 55-15-35.

2.8.2 Equipmant: TFluide ss called ocut in Ef table (frame 12
of 18) r sppropriate baakers and storage apparatus: vunted
hood.

3.%.3 Rasulta: The 36 devices wers dividad into groups &

follows for subsequent teasting. Rasults of thasa tasts
ara raportad below.
2.1.1 Impulss, =01 thru =12
9.3.2 Tarminal Strangth, =13 thxu -I4.
.9.3.3 HBumidity, -23 thru -30.
$.3.4 Salt Spray, =31 thru =36,

iy

TINHTSA 001595




1.1 IWFULES

3.10.1 Devices Lteated: 99=15=01 ¢thyu 99-15~-12 from ¥Fiuid
Rasistance tast 3.9 and 99-15-61 thru 99-13=72 wargin
davioas.

3.10.3 Frocedure: All 24 devices actually ran 523,000 pressure
cyclas. The first 473,000 is dona unpowarsd, with the
Switch Momitor Circuit functiooing. -From #75,000 thru
500,000 cycless ona-half of the 14 devicel Lre pOwEred.
This is dua to the fact that the lLoad Bank omly bhas 12
starions for cost, aizae, and weight considerations. From
500,001 thru 529,000 cycles the other halfl ars powarsd.

3.10.3 Equipmant: same a3 3.0.2 with tha addition of a custos
TI desigasd and built l2-station inductive 10ad bask. pee
the schematic found ip the ES (frams 18 of 18: figure 4.)
veed in the last 25K cyclas.

3.10.4 Regults/Discusslon: ALl twenty-four devices passed tbha
acesptanas critaria found is tha LE (frama 7 of 1lN:
aaction III. E. 2.).

This tast may ba ragarded as the ona of tha ROSt
rigorous. This test ia run at alevated tamparatura {133
€ fluid), alsvated prassure (1450 paig, 2 Ex}. and toeal
oyclas {applying brakes 5 timss par mila for 100.80C0
alles) which excesnd conditions typically feond in actual
motor wvehicles.

TEAT LOT Mo TeY r
:::l:::iv * wartniaits couvacs fnec:

o IngTRORENTS i, e fee

TINHTSA 001596




3.11 TENMINLL ETRENOTE
J.11,1 Davioas tastad: 99-15-13 thru 99-15-24.

3.11.2 Equipment: Custam TI designed and built fixtures for
Jaging terminal movemsnt after force applicatios and for
application of impact wia a pandulum. This wquipmant i1s
reguiarly naed on the 5TP5S assambly lime in testing to

TX nnl.u.t.r Assurance Spacification 254 (a4 Appendix
4.3.

3.11.3 Results) All twelwa devicas passsd the arCepLinie

critaria fFound in tha ES (frame 10 of 10: saction III.
J. 2.%.

L_‘l’li_l.__rru. 'm

THITED BY

ey INSTRCOENTS W it e [

i
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3.12 NOMIDITT

3.12.1 Davicas tested; 99-15-25% thru 39=13-30.

3.12.2 Equipsant: Humidity chamber RE modal 55.

3.12.3 Resvlte/Discossicn: Pleass nots thit parforming a full
¢charsctarization per tha K5 conaipts of actuation,
ruleass, Aaillivolt dzop, curreat lsakige., asnd proaf.
Thin battery of tests whebh performed on six (§) devices
takes approximataly 2 houra to complate. Tharelors
"Wicthin 15 minotes...* called out in the EE (fraswe § of
18, mactien III. G, 2. &.) is an accoptancys requirssant
that iw physically impossibls to mat. BEvary efforc ia
aads to opaplets Tinal charactsrisation within tha twoe
hour paricd statad above.

All nix devices passed the accaptancs criteria found in
tha Ef (frame 8 of 187 section III. G. 1.).

e — il

AICVES B TEXAS MATEAIALE & COutho s fpas-
DAYE 5w INSTRUMENTS * ATTLERORG wa ATz ™
FaRM 3N
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3.1 BALE EFDAY
3.13.1 Devioes tested: $9-13-31 thru 99-15-34.
3.13.2 Equipmant: RLarshaw aalt apray chasmber.

31.13.2 Rasults: All six devices passsd the acoeptanga ariteris
found in the ES (frame 8 of 18; saction IXI. H. 2.}.

[T Ty [
m.mn Y - I_'N Iﬁﬂ ﬂ“mni.ﬂ:':
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Appandix 4.1
rord Enginsaring Specification
{dalta) ES=FIVC=-3F52i-Ah

e Lav ~ThsT

TRETED §Y

T —— nx‘! SATENIALE & COMTROLY Npgee

BATE :-n-u INETHUMJNTB * ATTLENORD. Ma WO I PAdR L
g I
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Appandix. 4.2.1
Initial and Fiaal Charsctarization

Forare b [
e INGTIORENTS WP et wen s
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Appandix 4.2.2
Burst tast Waibull

e JresT [
APFROVED BY m Ilﬂlllal “l“ CONTRADLE
::;lm ¥1-83-11 IHETR‘UMEHTE * ATTLENDAD. WA SV Pl 3]
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EATIMATE AND TWO SIDED 490 % OOwF IDENCE
[NTERVALS FOR DISTRIBUTION PARAMETERS

SHAPE (BETA) PARAPETER 68.720 (masedl

LOWER LIMIT ) 13,970 {in smaons @ 03)
\WPPER LIMIT : 11319.0182037353% 1y
SCALE(THETA] PARARETER:  8921.340 (wowm)

LOWER LIMIT 1 5029.57% .. sumnd @ w1)
UPPER LINIT s POLB.14)

F
astoaa o Sigriss or P oaen & € W ouieucE
WE VALLES FOR SPECIFIED LEVELS OF RELIABILITY
NEFE N AR PN FE R RPN NN TR RN NN R RN YRR AN
* WEIBULL SLOPE :33.97
" CHARACTERISTIC LIFE 1 8829.58
ND . RELIABILITY(L} TIME
1 2 0544,5170
TI-NHTSA 001808




TENT LOT M),

TEITED Ay

AFEROVED B

Appaaddiy 4.2.3
Vibration

—
DATE
J-TF T

=11-1)

R -

arreintmn wa wvis  Inagy
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ENVIRONMENTAL TEST LA REQLIEET FOAM

e IONE TERT FEA ABOUEET)

o ENGINEERING
REQUIRED COMPLETION 0ATE __///g9/9¢

oevics I 745L - F :

ciangaoaer. w0, /27 o wo 707093 | meonrwo __JRR2: /0

REFERONGE BPec. w0, T3~ Z2ve -9 44 | rgnoer l""_é

SOURCE 0% THIT sakeLes _20Sson w28 | commumomars /26 90
QUANTITY OF TEET LAMPLES £ —

TEST MEOWABMENTE: (TO M FILLED IN BV RECLEFTOR)
PLHASE AVN VigARyvaN TESr MR ArracroEd, TVESS
DEVIEES ARE 740 PS/I NAR SACTURTION, TMVE F L &
PRESSVEE 1 (nt)tbepe)2 176 pas,

TEAT MAFOANED:

Fer above.

See attached

ROUNMENT USRO: CALIBRATION DATE: MEXT DUE DATE.




&> Engineening Specification

1. IEST ISOCKSOREN AND RECUTKIMENTS (cwac'd)
[

1. Yihzacion
1. lsnk AeSiXENSDLE

i. HoumE the switsh 1n rha tast port snd atoach e
curtently teleased sacing alesgrizal covector
wisrs scare of Taic.

b. Svitches ara t» be vibraved o all 1 plemes with
shterical sentliuity baing sesditiced during the
eatira tast. Sas Figure 1 Zor pwicch STISECACLGE In
che ) planas. Vihgatiss Cuats afe ™ v eowiuecsd
4% voan nmperamirs wslsg braks fluid. mbisee air,
ot Wuivilent a8 the prassurs mediul.

c. Inovindl prassurs shgll b seimcalwmed ot & Rifs G.
wvhan the switsh 14 Inm che slesed peaitien smd 1.1

=
(o
-

semplatad.

Rml—

9 1] V H-rivc-orvie-ma
L. S ABAD

THNRTSA 001811




BYT 132-110 AUN 1 11-20-00 Y-AXIS O=DK O=REJ HOM

POST TEST SVEEP # 102 DOWN
N
te" &
]
o
4 '
' ]
) . I

| | 1
S00 1000 1% 2000 2000 PEOD 4000 4900
10 -2 HZ LIN A7PEL 3-3 SINE VIBRATION

TI-NHT3A 001812




EVT 1262-i10 RUN 2 11-20-80 2-AXIS O=O0K D=REJ
POST TEST ' SVEEF # 162 DO

108 @

T
|

- -

| |
500 1000 1800 2000 2900 23000 38900 4000 4900
102 NZ LIN S7PELS=3 SINE VIBRATION

T-NHTSA 001613




EVT 1282-110 RUN 3 11-28-00 X-AXIE O=OK OD=AJ NOW

POST TEST SWEEr #  16F DOWN
oM &
lj »
o
) ]
- 1 -1 -1
SO0 1000 1800 2000 000 W00 4000 4900
102 Mz LIN S7PELS-D SINE YIERATION

TI-NHTSA 001414




Appeadix 4.1.4
Tharsal Cycla Day/Time/Tesp
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Appendiz 4.2.3
Humidity

g
8
5

|

!

"

e B B
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-~ . mis-4

Farm phE ENVIRONMENTAL TEST LA AEOUEET PORM
MOME TEET PER ARDUEST]

oty 1j29 /9o ENGINEEM Ron' Ry b5r8R/

RECUNRED COMPLETION DATE ___¢
DavIEE T2,

cungsowr. v, _/E27 10w, L0/093
NEPENDKA wec. w0, B5-FEVC-SFISE-A4
S0URCE OF TRET 3aapLmn DB L 48
wanmTvorTETRA &

TRST ABOUSABMENTE: (TD B FILLED 11 EY MIGLRITON)
PLEASE RUN NUAIDITY TRST PRE Jrrdcyéd.

THTIMRNR STARYT ¢ 1:308m 11-29- GolTmes )
STOP  R:ooPMmM j2-2-90 (ums.)
" HOAAPMENT LD CALMMUATION DATE: MiXT DUl DATE.

TI-NHTSA 001818




,me
B G Bmldicy .
1. Issc Remsizamencs
5. MHommt the svitch (a cha tegt perx im & Masidicy
shasbey. Cuxzeatly velsesed slepaxriaal
sonmsater must b (nsvalled Safern avary of saex.

h. Swbjeuz the owiseh %o con (1) esatimesns anbdivy
eyelas a0 Zollows:

(1} Baisa tampazacers s 43 +10/-1 *0 ovax 1.3
) houxrs; ac $0-88% relavive bunidiny.

(2 Beld 3 huutw ot 43 #1072 °C 22 - nidative
nidiey. .

{1} Lover vamparatuza ©b 23 +1/-1 *C vz 1.3
imusn: 2z B0-94 relaxiwvs mmidivy.

1. Masastesss RagsiTemgaiy -
#. Hikin 15 simetes siter sonpletion off W Sliils

b Expese the i 72 hmars of sale sprey -

b, Fosaspfowmenes i defined a0 say svieeh

T i D—m—— o
o b it ) L T SRR o~ )
TINHTSA 001619




Appeadiz 4.2.8
Salt Spray

[THET LDT ND,
[T Rrvan oY

JreT

]‘lli.

—————
E“ v
E .-81-1

MATIRIALY & DTROE

IHE!‘-IIEJI#EHTS Q ' nnuﬁll.mu- --

.1-
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< 3 3¢

ENVIRONMENTAL TEAT LAR REQUEST FORM
{ONE TEST MR AEOUEST)

m; 1j29 /%0 EN G ' N EEE,L'!.G“

ARGUINAD COMPLETION DATE Hfﬂﬂﬁﬂ
ooy T2PSLS-3

cuamaspaer. o, _fZ7 _ 1o.n0 207808
rIsENDNCE wag, n0. B5° -9 -4 4
sounct or T aemens D ES/6A LAS

GUANTTY OF TRIT SAMMLES —‘

TRIT AEOLREMENTY! {TO M FILLED (N BY REOLASTOR}
PLEAIE RGN Sair SoCsy TEIT Phe ATTICyED

TRET MINPORLMTH
In- 0900 s/-30-%0
Oul' 0900 1n-3-90
TEET ARRATM
mnm LEED: _ CALIBUATION DATE: MEXT O OaTE

TINHTSA 001621




& s ﬁlﬂtﬂhtlﬁnmlmﬁhlm

« Gurzuntly relsased macisg
ke muac ba l—t-uut-lu--m (*1 R

¥, Jokjesc talh ta v {102 . iy
-nh!ul- I
{1} Baige coppexatiny te +il/-1 "c ovarx 1.5
beurs: at 90-H piftive Matding.
(2) Neld 1 hours o §5 +10/% "C at 9-90 melacim
Tsmidivy.
1} ratuse = 15 +107.1 E .3

:lt -9 ralacive midiy.

a. Wehin 13 alscces after semplatien of the tench

C. b, urisg the preasinrs established 1 sadh =
Mation.
b. Neusenlooumsn Lo
e critecis in sesciess &, B, £, o
wond By this teat pat be destreped after
teating G seuplaned.
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Appandix 4.3.7
Flulid Rasistance

THEET LOT M.

rreh Ny
APPaED BY

s TS R ﬁ"&fﬁ.—g——

L0 S
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Appeadix 4.3
TI QAE-296

‘Jﬂrﬂ

MATARALE & CONTROS [gue
]Ns'[‘lmh&m# T e
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TERAS |NSTRUMENTS [NCORFORATED

Qas 296
FORD MOTOR COMPANY

Il B/H LORToER P/ DISTOVER
STPSL2- | £5-E53C-INE24-AA FORD-AUTO
S7PEL2-2 €5-ESTA-INA24~AA FORD- TRUCK MELSEY HAYES I
S7P3FY-) ESE 750+ INBZ4-AA FORD-SURY ACES/P | TTS
STPSL -] C3-E713C-INB24-AN ANCHOR-SuAN
57PSF3-4 E5-E00C=-20283-CA FORD-PITTS

s J.. le 12

Li3d
—

Doc 1, Disc 5, QAS 294, Rev. &, Ford=37 Pressurs Swi

kRl Iriy
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LTe_  QESCRIPTION OAYY . APPEDVAL

Flrst 1308 S/1704 M, GarFin

A Typed to disc 5, B/i5s87 M., Ggrfin
and reviowsd by QF sngingdr
deleted SEC S{1n=-proceasl
aaee MC Sjaugiting]
raltablt ity becomss SEC 5

a Covar Shawet -~ Add naiml, changs 8712 /8% 4. Hayras
part nukbe
2.10 Dalate
2.11 Change to Z.14
3.0 Dalets Tnapaction log santance
3.2 Add santence
a, .1 Change saipls SiEksi Jaleta
{a) {a)
4.1.1.€ Reviss santanca
d.l.4 Changs to 4.1.5. rowvord sentency
4.1.% Change to d.1.4, rewrd serftences

*I“. m “’- - “‘ti H‘ .II‘I
5.2.%5.4 Orangs PN ACT.1 cyc e countsr
delate (A)
8.~ Oslste sactlon artirely
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1.0 S00PE

This specification ssctatlisnes the (nspection criteria.
methodd, stendards sand reaction plams For the laspect lon
. af the 5TPS prgssurd Switeh, it 1s tha Intent of Tthis
dooushent to maat or sxceed regul rementy et Forth by Ford
Motor Company purchase orders and snginesring stenoards,

2.0 DEFIN| TION]
2.1 This sopcificgtion Iv aoplicasbls o i1 proguction units,
2.2 unisss otherwise noted all sampiing plans 8l low 2ero

dafescts ireject on o dafectl.

2.1 Every affort shall bBa mbid o Slpioy STACIskical msthoss
(¥ o & chart, precontrol. ote.] 0 aEsgre on golng
process control after capabl |1ty hay bewn Jdesoretrated .

2.4" A route card shall accompany Sth sablot of msterial.
after It cbtains igentity.
2.5 Alok Is dafined a that quatity of davices which s

romopenous. A lot shall not smcesd B hours OF prodect lon
or 4000 deviges. LT one dey's proguction excesds 4000
devices sub-lot nysbars mpy by yead,. A ib=lpt af the
sane shift's production will be noted with g letter and
will not excepd 40080 devices,

2.6 imiesss otharwiae spaciFfion, &1l ecasts will bBbe comhicted
At roby sabient conditions.

2.7 Finsl Inspection will be secomp! iered In Sccordence wlth
wecktlon 3 of this QAS, A Fejlecty Npoelce (Ferm . 534510
shall be Inltiated ol the AD81icatls roaction plan wili
be Inftinted.

2.8 Soacial Inspections angd reguiresents «51F ba sCcomp | | v
in accordance with wectlon 4,0 of this OAS.

*“The route card shal! Indigate the |Ink ng. ., descriptlon,
dute, cparator nosber and Inapection statud. OV i 1 4 -
sale.)

2.v Reliabl ity testing will bi Sccomp! larad par section 5.8
of this QAS.

Ooc 1, Olsc 5, QA3 296, Sheat 3 of 12
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.0

4.0

CLINAL INIPECTION TEST

e following Inspections will b scooBplished OofF com-
pleoted davicew., Whwn & Oiscrepency 3 sntOuhtered,
hality Engingaring will o nmotifipa by &4 reject notice
[(Farm %341). Taar down analysis or othr mpany wilt e
e loyed to sscurtalin the cayss oFf the discrepancy ard o
dafing what corrective actlony will by Inftigted.

Egat Pressurs Tester [Inspection

Five (3] daviews por box salected at randos. will be
visuslly cheched fori

A. Code - Legibhli1ty and corractness of oooe

B. Crimp Ring a3 Howpart-frgg of derta. nlghe,
SEratches . Aurface Sontaslinstion and oUW deforaatiss.

C. Chack bese For cracks. bent or Jdeforasd taraisgis and
large yurface denty.

0. Record results on "impection Loy Sheet.”

Chach alt whipping labals For Ourrant Eng i i | g
Bevision M. &g SNAUFE COFFECT CUBtOMET POt MmaEDgr I3
on label and davice. Insure 'abe's on bow are In corractk
pouition and Tagibls.

T™he following chart 13 to B¢ wied a9 & guioe for special
testing oF piloks prlor &0 Duild,. Sesuite will Be vesd a8
tha Fina! 'nepection for thess sttriinAten.

»
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RANDOM SAMPLE -~ 1B PER PILOT LOT
CAL IBRATION (4.1.1) ~ 18 DEVICES

10 DEVICES 4 OEYICES 4 DEVICES
CURRENT LEAKADGE PROOF D INENE | Dieil
a.1.2 4.1.% A. 1.8
[ MPUL SE CalL TRRAYTION TERN-L STREWETH
F . d.1.1 [ P
CAL IDRATION SCRAD CAL TBRAY IOM
d,1.1 d.h.l
CURRENT LEAMADE CURRBENT CLEAsMAGK
d.l.2 a.1.2
PROOF PROOF
d.1.4 a.1.4
BURET P OuT
i, 1.5 a.1 .8
SCRAR YACULM

4.1.9

CAL TIRAT ION

CLUMNENT LEAMGE
a.1.2

Callbration/Cresp/Yottate Orop {AutoRBticl

A. Eightsan (18] devizces will by 1084 tested Four
calibrgtlion. creep., ond voltain orgk wviing TI sutomatic
tost eoulpwent .

B. ANl tests wiil be accompl]isnes after the third cycle
with tha switch conducting 5 to 1004 at 14.000DC.

C., The actugtion reigass provsurs will spet the customer
recpiresents as Indicatsd on Envelope Crawing.

Doc |, Disg 5, QAS 296, Theet 3 of 12
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0. The rate of prejssure chirge (refp-up. rfEvp-down) wi| |
ba 18 PE]1/Sac.

E. T diasc nap function mat Octur wlthia 30
mi1iigaconds of the contset continuity to pase the crees
funct lon.

F. Tha woitages drop #cvoas the contact arsa 3
avtomatical 1y chacked by the test souipment.

G. Tha voltege Srog will ot ewoeed 200 OV with » 5.0 to
i0.0na current flow through the switeh.

H, Devices which fall must Ba segregetad from scceptad ie
it &l aperopriately ldert ified oy category.

1. Results of the callbration creep wolitage dron TEst
shiall be maintained by Inspection For I yesrsy.

NOTE: The Automatic prassurs  tester provides scrsen

indications for Actustion, Selewee. DIffgarent i), Voltape
drop, snd Cress Teat so discrapancies con e catepor i Zed.

Cucrgnt Lephaos Teat

Ten ({10) devices pavr saeple of sighteen [(I1B] «11) be
measured for current leskege. The Current leshags 3 to
ba messured with J00VOE, 60 Hx sliterrating current
applied. Tt current 1oakages 183 X0 bDa chichad an
ol | owsi

A. Betuwien the terminals with fONCatty Cinbh

8. Batween sach terminal and switch hoysing with corntact
PN

C., Betwiwon wither teraminel a3 switch howusing with
contact cloasd

Ffor lot scosptance tha messured Tsshage currgnt shgll ROt
excoed one =l11ampers. Racord rapulty on Insoect lon
characteristic dets shaet.

Dac 1, Disc S, QAS 294. Sheet & ofFf |2
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£.1.% lmaulse Test

The save ten {10) Sevicey From tgat 4.1.7 will be ueed.
The switches shall have gn impulse test with 14.0 VOL
applind and the witch conducting 5.8 to (0.0 ma. The
prassure madium uvssd shall e currently release] By
stesring Fluld or eoulvalent, The switches w»ili be
cycind as per the tabie In section 4.0,

NOTE: Upon completion of impulse testing the switches a7 Lo
be tested per Pgra, 4,1.1, 4.1.2, 4.1.% fAgcord resuits on
Imspaction Charsctaristic dats shaet.

4.1.4 Eroof Test

The sy ten (10} cevices usad in 4,1.3 will by used. The
test s o e conductad vilng sower stéering Fluid or
aquivalent a3 pressure Bedium. Test prosere shall Do
2000 P5I4d. Test pressurs 3 £t by Ipolated From presgurs
source and held Ffor hnot 1ess than 10 sacongs. For Lot
Scceptance tha awitohes shall not show any evidence of
afl leakagu. 309RgE Or drop IR PrEESUTE Qrbetder  than
25.0 PRG. Racord resuits on impection log. Upon
complet fon of proof testing, the switches shall be tested
for Catlbwation,

NOTE: Tha tast samplées Sust De scrapped aFLer teating.

4.1.% Surst Test

Four (4} davicay per sampls of elightee (18] will be
burst tested. Tha Durst praviursd Bdius SRE1T B Dower
staering fFiytd or sguivalant, Te wwiteh s to b
prasiurized to 4004 PEIG v helda for 30 sbconds sinleus,
For scceptanca gll wwitches will not s swigence of oll
lsakage or ssepage from tha switon or thrsan. Recors
drta on inspaction charsctaristics Sets shiwt,

MTEL Seaples used for this tset mmt be wcrasses after
testing I complated.

4.1.8 Qisens lonal Checks

Ffour {4) devices per plict will be cheched For dimmn lons
as follows:

A. Gland Dimensliony Oia. 312 & 004"
8. Width .0&0-.080

TI-NHTSA 001432




C. Lenrgth 2,450 Max. [Go-guoe!

D. Crimp Ring dfa. 1.2%% Mex {po-op gEpE)

E. Hex 0.562 = 0.005"
‘. Thread (Gofno-go-giae) 3/0 =Z4-UNF=-2A

G. Connector snd dimgnslons (per print}

H. Terminal Location and Dimmsions (G0 gagws)
1. Record results on Tnspection Log.

4.1.7 Taening) Strgngth Teat

A. The waew Four gavices used tn 4. 1.6 w111 Dw EeEsered
For tearainal strangth.

. T swliteh shisll b dduntad In & seecial Fforee teat
e -
C. A panclun shall spply & 108.0 Lb. (.415 o at 1.0 Ft)

impagt forge to the switch housing st the conneetor snd,
parparciiculiar to the canter 1ing axis oF the sultch,

0. Upon complistion of the test, the wswitches shall e
. tested Ffor Callbration, Currant Loakadt. 8nd Proof Test.

f. For laot scosptanca all witches shal! not havs Bny
tarmina! or housing fracturs, and At Bies tast oaf lred
Aoy . Seoord resuits on “"Ilrepsetion Lew™.

4.1.8 Push Out Test

Tha same Four [4) deviced ubed A 4,.1.T7 will B tested
for push out Fforce. Tha wwitchws will be mowted in test
stand with a foree gapu. For scceptenes, tha tarmingls
wil]l withatand 5 20.0 1B. Sxial push Foree.

4.1.9 Yacinm. Tast

A, The sasw four (4] oevices wverd In 4,18 will be
tirted For vecuum.

B, The switches will bw sopted In 8 teat pert ot roos
tamparaturs using aniyient alr a5 » preswurs apdive.

[ Thae wswitches wilil be wubjlected 0 5.0 cycles of
vacuun fFrom aaapharic prassurs (760 mm Mg.) to an
absnluts prassurs of 1B~2F ma MNO.

Doc 1. Ofec 3. GAS 296. Swat 8 of 12
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d. 2

4.3

D. T wvacyum pregasurs wfll ba msainktained for &0
secands .

E. Upon completion of tha tast switcheds wlll b Testea
far Calibration. Current Leshage, and Froof Test.

F. For sccaptance, at! switches syt pass all Tests.

lnspection of Salvaowd/Reworigd Saterial

All salvaged saterial wiil by inspected prior te uvse. Ten

parcent [I10%) of thw salvaped oarta or sub-sssasnliss w1l

e Inspected to catermine that thay confors e arint

spaciftication or shpinsaring standardd. A& dofget reaulrgs

natification of the supervisor oF grous "oadur Dy 8 relect

m:ﬂl (Form §3341) avd & resanpis #FCar correciive
on.

Bacords Getaniion

Route cards. control cohacrts, I1vpection charactaristie
data shawts, test forms, lsboratory test reguits, gage
repeatabi Ity phudien, and engineering SBec{fication Egst
methods must be ratalned through the <urrent soeiel year
and For ons yaar tharasfier. All rerords will be
aval lgtle For review by Ford Notor Co. reprasentatives and
coples oF i1ndivigual racords wi1) Do FSornished  upon

reausst.

SELIADILITY

Rpliabtl ity tygating will Ba sccompl ([ahed par tha Fol lowimg
schadu!le.

Humidity [} S HI-.E
Salt Spray & 2/ o .85
Yibrat ion 10 2fwr PEl= . W0
Vacuum . & 2fr Pile .03
Tonparaturs Cycle & F Y Pyt . 4%

Additionat reliahil ity testinmg aay b sccomplished to

aesura produst conformance .

Inat Procedures:
Haldity

Mount the awitch (45 degress from wvertical) In the teut
aort 'n & humidity chaabari cwrrantly relassed meting
siectrical convwetor et b instal lad befors start of

test.

Doc |, Disc 5, OAS 206, Sheat 9 of 12
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5.2.1.2 Subject the awitch to van {10) humigity cycles o0 follows:

A. B hours at C minimm gt 50 to 180L relative hue-
Idity

8. Ll-nulr temparature to 24°C maniaus over & 2 hour period.

€. FRalsa tewpersture to M7 minimm gt 9 to 100%
relative humidity over 8 two haur period.

e+ 1.3 Within 15 minuvtes after campigtion of the Lanth hymigity
cytcis check the Switch L0 sections 4.0, pares 4.0, 0., 4.1.2
and 4.]1.4,

5.Z7.0.4d Nohconformanck I8 defined as sy switch not sseting the
criteria in sictions 4 are 4-'11" ‘il-lt ard 4.1.4.

*STPEF3-1 ta be mounted horizontal

s.2.2 SAlL Seray

5.2.2.1 Mourt £t dwiteh horidontgl In the tesl Bort In & salt
’ spray chamber. The currently relessed mating slectrical
cannector sl wiring sust be Tmtallied prior to start of

tast.
$.2.2.2 Ewpded the switch aaatiiy ta 9 hours oF it spray par
“T""' IlTl

5.2.2.3 After owposurd. Ohack the wwitch to sectierms 4.0 para
‘-t-lf ‘-l-l “ ‘lla-.' “iu ﬂ- m “u'l“ i“
aach seck lon.

5.2.2.4 ronconforsance i3’ defined a3 any switch not seeting the
ceriteria In sacktion 3. Samplea yead for thiny Test st be

Seatroved after all testing I8 complated.

$.2.3  Vibeation

B:2.3.1 Mount the switch In the test port and attach the currently
relsgesn st ing conneotor beforg stagrt oFf taet.

5.2.0.2 Switehis sre to ba vibroted tn al1 J plawgy w=lth
alectrical contimuity bDalng sonitorsd during the wniire
taet, Yibwration temts are to bw coiucted ot room
tonperature; using brabe Fluld, asblent sir, o soulvy-
alent a2 the pressuras madium.

Doc I, Disc 5, QA5 294, Shaet 10 oF 12
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5.2.3.4

$.2.5.4

5.2.4

5'2""

5.2.4.3

5.2.4.4

intirnel pressyres shpll be melntained &t 50 + 2N PEIQ whan

the switch Is in the opened position and 1430¢ 25M51G whwen
tha switeh 13 in the cldoesd position.

¥Yibraty the witech 2t 1.9 am displisceoment (peak to peehl
whita varying tha Frequency uniforsly from $ to 3 to 3 M3
over 2 5 minute pariod.

Vibraty the switch In alternats ont~hour pariocds In thw
open and closed positiong For & tobtsl of A howrs (0 pach

plane. (Total teat tlme I 24 Foyrs)

AFter the sntirs vibration segunce chech the seliches O
saction 4.0, pera 4.i.1, 4.1.2, g 4.1.4 gainmg they
proteturst satah|ishad A st sactiaon.

NHoncorvWoragnes s oufieed s oy evidence of Teakape or
any onsnge in slectricel continulty/dispent (nuity during
tha vibration cyciss., or oy Ntteh ot sSseting the
griterta 'n sactiovyn 4.0, pprwm 4.1.0, 4,0.2 ow 4.).4.
Soplise vagd For this test mmt be deatreosl after all
taating Is complatad,

As an alternats procedurs the vibration test apecifisd a
the aurrentiy realesssd Light Truck Englneering Powar
dteering Presaurs Switch. fpecificetion sy b wveed,

Hount the switeth in o tast port. Test te Do confucted St
rooR tenparatura uring SEDIGNt air g the Brotsurs sedium.

Subject the switeh to 5 oyeies of wtuun Fros stepwgheric
prafdsurs (T80 wa Ng) to an abeoiuvte orassures of 10=-22 mh
He. Maintaln the vaouum For o sinfmm of §0 setonds.

Chech the wwitenh o sectionms 4.0, pary. d.1.0., 4.0.2 s
d.l.4 using the procecdure d+stahil ished In sath section.

criteria in saction ‘-.- e, 4,1.1., '.4|l|-=- and 4.1.4,

Nounkt switeh In tha test o, Tesgwraturs test to ba run
using ouwrrantly relosssd power steering Fluild.

Soak ywitches for a minimm of § hours ot -48%C. mexies.
AFfesr womk, whila the switeh/Fiulid sre i1l st this

tomparsturs, chack tha switch per sections 4.0, sera
Holuly 412y ard d.).4.

foc 1, Disc 5, QAS 296, Sheet LI ofF 12
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5.2.5.4

Gradusl ly Increase the fluld temdersturs to 2759F and tive
smblent temparaturs to 22 over 2 hours tieg (39F /minute
menimum). Soak awltches far & minl oF 0 howry ot 278
minimum Figld tesperaturs ang 279 amlnimmss asbient
terpwvrature. After sosk, while the switch/fluld are 1!
4t thiv tessperature. check Che swikteh o section 4.0,
aara ‘-1-'.1 ‘-'.!- S d,.l.4.

Nonconformance i3 deflned as any sultéh Aot Sesting the
criteria In s@ctions 4.0, pra 4.01.1. d.1.3, 4.1.4 after
sither wsoak period. Calipration sattings after 308w
paricod are e D& 2% Follows:

Actuat ion Pressure 430 PSI + or - 100 P3I

Relasse Prassure 200 PAI Min,
Minimm Differantial Pressurs 130 PE1

Agtustion __ PRelssss  Differentisl Cyvcies

STPSF 3-31 400 + or - 30 %00 . OO0 Uk
STEBF =% I75 + or = 2% S0 . 00
STPSL 2~ 430 + or - 80 200 min 190 Min 224 .004
TIPS 2-2 MM s or - %0 134 Hin 50 Nin 225,000
S5TeSL -1 a5 = or - 30 00 Min 150 Ain Z2%.008

NDTE+: For callbretfion Test Yoltege 13.0 + or - VDS

.3

Test Currpnt =10 N1 iawps
Test Tomp 1€ %o 33 Oeg €

MRETING

T o § o wund Forwm ol sveabtomet e protadurey For
conducting an audit for a pingt'es operation or an sntirg
product 1ine. fandits will b sebocted o (maurs atl
oparations are n pontrol av being perforagd ta the
Iatest mpnufactyring standerds and procegurss BN comply
to both internal and cuntomer Jdrawings and saecificatlony.

The artal led tnetructionms For congducting an  AMdIt wil]l e
fournd in QAE 299.

Aveis ta by Mgl Seg

A. PROCESS 3PECIFICATIONS (OPERATIOMNS)

B. SFC MROCESS SPECTFICATIONS

C. ROUTE SLiFs

D. PREVENTIVE MWA1NTENAMCE

€. BLUE PRINTS

F. TOOLS

G. CUALITY {PRODUCE JOPERATION}

H. STATISTICAL PROCESS CONTROL (5PC)

. mm:mm AND MATERIAL I1OENTIFICATION

Doc 1, Dive 5, 0AS 2946, Sheet 12 of 12
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Appundin 4.4
SBAE J512 OCT A0 Information

TEST LOY MO, =T Teenncx
TEATERD BY

NPERGVED By mATEAALL & cOuTAtLS [

DATE SLap1-31 Ns%m Q -l‘l"h.llo-ln. ws mvey  [eapa -
FORM 39y
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=HSG Mf= 004630 FR=XBO] TO=CPRPC SENT=01/0%/91 01:34 WM
Rf=CRE BT=C DIV=0050 COwdOlTS DY=SBOL ATwBE170973%1 OL1%4 M

T0: Vinney Barros
Dave CIarn
Mika Dalattin
¢harlis Douglas
Jou Schtek
Matt Sellecs

FR: Stava Offiler
£J: SAR J512 TUpdata ~ Contact vith EAE Committes nembars

g §R%ded

My a in contacting the SAE committes which writes J312 wvas
te discues the lzsuas we’ve ren into; iftieally the difficuley
in produocing and msasur tha tight to on the chsafer, aml

thi tolearanca stack-up ch, &t Ond utIems, 3llous & guestionable
hydriullc seal as JE12 is prassatly writtan.

I mpoke with the chalrman, Fata)l {Parkar-Bamnifis, §14-279=
7070) who informad ma that a lot was filed of 90-13=21 to change™
the tolesrances in the spec. from +/— 002" to +/= .003". Narry

than refarred e to the committas RMBber who is moat axpert in
automytiva fitcingw and is the sama man wvho VEORS the bhallot, Stan
Bragdon (Farker=Aanpifin Srass Producta Div., dlé-efd=-9411].

I spoke with Stan, wvho seane to ba reasonabls and halpfal.

He sxplained that he recaived inpute | wvhare? is this co-
ifhcidenca? or is Ford or ona of the Tisx=1's iwwolwed?) indicating
that the +/~ .501" tolarsatos vea untealistioal y End
sipgasting a changs to +/=.003%, HEis rols 1 I comtacted him)
wvas to slaply write the Mallet, not Pessssarily t» perfesm any
anilysis. Tha ballot must be approved by tha rast of the conmittes
which is aada up of both "producers” amd "USMES™.

Apparantly vhoavar suggestad the toleranna VA oRapesific
utnhwtnmlL.tt,hmnlmmu the old
minimm (in our sige this is .233%), so tha nev tolarancs becomes
338" +/= .005%, Thin shifts the hominal UF by .003" which is tha

vraong direction by is. I sxplained this to 3tan, viwo is
novw VERY intarastad . By talerenca atack-up analysis. I
plan to imasdistaly pull togethar a £lear, conviss based on

thuu.nr‘nuntul laticon I‘ve nmaeeed ol send 1t to Stan.
Ba will Enilysa the situation to datarmine ba vieh

ma, and possihly modify the ballet.
What this all masns is that ths ralased wpec's

:

s
|

Jim Coasina [Ke ) and X upsn may in [
batoms the JAE ata if all gows wall.

Regards,

gtava 0.
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09 Jaowary 1991
M. Stan
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Page 1
Mr. Sun Bragdon  $1-D1-09

DRAWING ¢

This dravdng is & crosi-acction miler 10 Drawing 1. Shown A ihe fomaic 3 115 Smaliiy cone -2t
dm.l'lmlwmmtmnrum.mummfﬂnnm k
the other 1 mic. dimension "B and maa. dusenson “K” wang i . propowed deeciuonn.

The pmposcd dimension changes for "E” a5 shown. are. 2537- 2377 rold) Secomey 2307 15 Sumen: -
2H) {SA%mm) (new). The froposed demcnooe changes fof “K” 2 shewe. e 00", 08D o
bocomes O4Y" (1. 10mm ) - .OFF (1.40Mn> (New) NOkE ON WGAC (CENFFIRONS. wingin FOaR | cTIO
miy bt pppavent This is due 30 the a0 den Bodh dcamal INCN 2R ICONE CAAMMREIORS 3 A Wi
smukmeousiy Le. T1't camomor prefers meane whske e sapphers prcfer docunst

wmch.
memm;unﬂu{iﬂ.mmm

WORE-CaN, B0 bosoming-out ¢an occl 3 shoem in Domaig 2
fullju-dhﬂnlnﬂ:ilmurmmaemwdml

LT -1
m‘%‘mummmuuumumu:muuum:
ium_mmwnﬁlﬂm“uw-ﬂr.

In closing. SU, i would be grosly appecimcd il tae SAE 1312 comminge would omtmder B Sbove
informackn and RICOMMEDdMions as Pzt of YOuT cuisamg ballol 1 NCIEanc IAe MNICTINDE OR MRCH AN

Phone: (30N 699-1302 Fax: (3DE) 699-3133

Enciosores
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