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CHARACTERISTICS CHARACTERISTICS
NUMEER OF CRITICAL AND SIGNIFICANT CHARACTERIETICS:
1: _ACTUATION TYPE:_80____ Cp= Cpkw 48
2; _RELEASE TYPE:. 38— Cpw M Cphm b
3: m:zmm_ TYPE: M Cpw & Cpkm i
A TYPE e Cpm . Cpkw
5: _ TYPE;— Opmw —— Cphm —
': m:_ c'p B cpetm— cp'k- ——
T TYPE! o O 8 e, Ol e
8: TYPE: ermmmmiam cp- —_— Ok
5 TYPE: Cpm Cplt o e
160: L ) { 5 HELE v T R — . { J—
1:1: wFEilll-h—h——I cﬂ- c*- ——
12 TYPE: s CPp 9 e Cpkm e
13: TYPE:—__ Cp~ Cphw ———
14: TYPE:—— Cpw~ Cpk = ———
18: PE - -
5 T, TY Cp Cpk

PIST »___ 1833 x 100« _1q0 %

FI'-‘cq’- x10= % F\Fcu-_ﬂm %
COMMENTS: -
PREPARED BY: .

INE ROSE DATE: 2-19-9%
.ﬂ.
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. TEXAS
INSTRUMENTS

@

Darna Carporatlon August 20, 1992
Westherhead Division

1OF Tncrement Street

&t. Thomas, Qntarlo

Canacds MSPIGE

Attma HMr. Jerry Sarpber
Cual ity Manager

Subj:r Part Number FZAC-9F9Z24-AA (Preawssure Swlten)
TT Part Number 77P3L3-1

Dear Jerry,

Enclossd, plaase find the |[51R for the FRAC-SF324-AA
pressure awltch. An identical 15]R package nas alsa
been forwarded to the Dana Angala, Indianas Facllity.

Plgaps ‘et me know F you have any questions or 1F | may he
of any further assistance,

Regarcs,
L1

Watt .
A Englnear
FPracision Controls Depmr-tment
Cantro! Products Division

cc:  Dave CZarm, M5 12-29; Steve OFFl e, MS 1Z2-29
Rick Contim, M5 12-337 Gary Snyder, M5 |2-33
Andy MeGuirk, M5 [2-=27
Grant Simmons, Dana Purchasing Oept., Ontario, Canada
Norm Freda, TI Farmington Hil!s, Michigan

encl: [5IR submisalon F2AC-SF924-AA

o Lginal o
. gt

G O, 0O
- TI-NHTSA 000600

T A TRLAENTE NODPPORATEE =3¢ FOREST STRENT= AFTLENCINT, s T
om0 = TS EE Il ¢ CABLE TN




- TEXAS
INSTRUMENTS

Dana Carporstion
Weal lisrfaagrd [11y 0 ion

NT Wamthatrlear! S ceet
R N TR AT | o |

Lramt

Atrkm:
Sub]:

TI
Oear Lynn,

Mr. Lyvnn Johmson
Quat ity Manager

Part Humber F2ZAC-9F924-AA

Part Number T7PSL3-1

.ﬂ.ug'_;lr i e I

{Pressyure Switch)

Enclased, pleass Find a copy of the 1SIR for the F2AC-9F324-AA
pressure gwitch. The original 151R package has Deen
Forwarded ta JDana Ontario, Canads Fecility.

Pleasa |at me know 17 vou have any questions or if [ may Ge
of any further assistance.

Regards,

-

Watt
A Englneer
Pracision Contrale Department
Contral Products Diviston

(=N

enct:

Dave
Rick
Andy
Mike
Norm

tzarn, MS 12-29; Stave OFFiler, MS |2-29

Conlin, M5 12-31%; Gary Snyder,
MeGulirk, MS [2-27
Regers, Dana Purchastng Dept.,

MS 12-32

Angala, Indfama

Freda, Tl Farmington HI11s, Michlgah

ISIR subknisalon FRAC-9FI24-AA

W’J?"“‘bﬁ"
otk
St ot

TELAR WETALAMLNTE INOOMPOMITED = 3 FOMRET ETRENT « AYTLERDRG, MA WT03

SCa-miak- 300 4 THLEX ool = CADHE THROWE
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TEXAS INSTRUMENTS INCORPORATED
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TEST LOT NO. — |TEST

TEATED BY ]

AFPROVED EY Texas MATERIALL & ~IMTROLS [Doe )
S INSTRUMENTS W arrinsdids s ommo [F385 A
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3.0 TEST PROCEDURES AND RESULTS srmrnan tedeanard

3.1 CALIBMATION  ...vvtv.vvvvrarnnnsannan 4
3.2 VOLTRGE DROP ... ...... 0 ¢cccceurmna s 5
3.3 CURRENWT LEAKRAGE ... ... ..covarnrarncs .
_-.;_ 'l| -"_!':'1_. Pm'"'"-irl-1r--rgclurnf-J--T-I‘i-----' 1 -
O MU P R 70 F S SR ML R A R i I
3.6 BURST .. ioiiiiiianionnnnraacasaaannnn 8
3.7 HUMIDITY S hdetta At e vase 9
3.8 BALT SPRAY ....cvvviranana P |
3.9 VIBRATION ......:...ivoninassrnanarnnnass B
3.10 TERMIMAL BTREMGTH .......v:cuvs-sa-assa. 10
.1l VACUUM  oiunnyrannnnrenen P 1
' " 3.12 TEMPERATURE CYCLE ... ... .....0...0. 0 11"
3.13 FLUID RESISTANCE St adaaarasnn s 11
3.14 MOISE ....... st am e m e n e seavanass 12
e o u e, hlnm.—h.ﬂ- "l ¥ :-n'ﬁ LT ) o Y LT -'1-.,--'1 " 'l_'.l‘-:l ot e, "f"ll"l .

4.0 APPENDICES
4.1 Tord Engineering Specification
{inV delta) TE-FRVC~9F924~AA  ....n... 14
4.2 DREA ..o iiiiiiaiii i ea et c i iasanaaa 33
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TEST LOT NO, TEET

TERTED 8Y
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1.0 GENERAIL
1.1 Customer: Ford Motor Company P.I.A. ftom Dana-Weatherhead
1.2 Part Wumbars:
1.2.1- - Ford P/RG . F2ZAC=-9T924=-AN -
1.2.:‘.!_ Dana P/M: ) 120-85046
.;.'-_:1. _:1-2‘..3-' . 'TI"Pm: “--". .,,-:...I. .-.. 't‘ TTPSLJ-i' - _I':..'. . , - ) :.-..‘.-.'
L vy I "“T':Il'-‘ ..":..- P L IR 'l.:-\._.' L ':u-'ﬂ-'_'--_‘.'l!. A - T He i LN
1.3 Enginaaring Spscificatiod: (inv delta) ES=F2VC=0r3z4-aA
1.4 Dats of Completlon: 920811
1.5 CQuantity of Units Tested| 72
- _.."q' .'l'l - L - " + a + o LI | . . , ,.il
1.8 ‘Dispddition of All devices 'sre pressntly rétained vnder ' |-
Tested Unita: quarantina, completely saparats fram any
production devices, to ba destroyed per
™ N p"l.hl [ R N P TR r’.hm -t: -l-‘htl.tf dﬂt. d“:‘:m*l;“:,‘.“:' ¥ 2
approval 13 obtained.
1.7 TI tast saries number;  Z45-15-129
:" .J"'&::g:lr.‘ltft.:i'j'fq-’;’qﬁk's"i?tc#.'Hatr‘ E‘r.?-l?¥£ -E-u-n"hg!-il'.r *F-E'{?'ah.lfaﬂ. . s r""~'t-- - A e ;'.‘ --+ .:"
TI-NHTSA 007003
TEST LOT NO. TEST GovieE
TEETED BY
ARPROVED BY TEXAS MATERIACE & CONTROLE o, .
DATE A INSTRUMENTS Q AYTLRMEAG s 12963 [PABE S ':1




2.0 ORJECTIVE

This teating was performed to demonstrate the ability of 7TPSL3-
1 to conform to customer specifications given in (lnv dalta) ES-
F2VC-9F924-AA, in fulfillment of the requirements of tha Initial
Sangla Raport. Unita testmd wera built using fully qualiﬂad
production companenta and prodiction. Assenbly. aquipment.. ..

1.0 TROT PROCEDUNES AMD RESULTS

K1l awitthes were taatgd pey (Ford Ingihuaﬂnq Sptﬂ}ﬁmltxom-iinv
* deIta) ESLFIVC-9TT24-<AN. NdchiVof'this S’ talincludid in appentin’®
i1.1. Procadural details are tharnfau_ omitted from the

prassntation of reaults in mast cases. In those instances where

tha ES procedure methodology requiresz glaboration, a complete

axplanation of the procedurs is prasanted. For all tests, raw data

is included in Appendix 4.2,

31 CALIBRATION S S T

3.1.1 Peviceas teatad: 245-15-01 theu T2
R L T T I e T N I TNELY N S P TR 8 od magr .-.ll_l."."-i-'qq
J.1.z2 Erocedure: Cul:.h:nt.inn is nh-ck-d at room tlnpuratur-
using ambient air as the pressurs medium. Calibration
asttings, as gpecified on the part drawing, ars actuation
{alectrical contacts upeningl at. 30 - 1850 psig, and
o [T Jreleaps coptacts :gnmninﬂq] at. at ;_bl.'l.-g'm.l.'hiqm. ;Forth }*‘
Purpoge af Itlhflizatinn, AtthAtion valuas are racor
en the ‘aixth cycla, aftay subjecting the switch to two
{2) preasure cycles to B00 psig'minimum and back to zera,
fellowed by threa (3) cyclea to approx. L1O0% above
actuation presaurs and back to apprex. 10% balow release
préasura. The change in continuity is measured while
conducting 750 +/- 50 milliamps at 13.0 +/~ 1.0 voltas DC.

+

TENT LOT NO. TesT T

TESTED HY
ARFROVED BY MATERNIALYL & CONTARLE |mayy
Ll

TEXAS Q L
DATE oARoT IHE11¢.UMEHTE_ | _ATTLEROAD. wa tere  [mase p

T
=

LI lEY

'l . "o ) N - L

Ti-NHTBA 007004,




3.1.3 Equipment : Custom TI designed and built pressure
check station, using Helse Model CMY9E36% preasurs gage
calibrated con a regular quarterly achedunla. Continuity
change mezaured on custom T designed and built equipment
magting the above electrical paraceters.

3.1.4 Initial Results:: Prior to. pyxoof. .testing, tha average:.|.
actuation was found to ba 126 psi with a slgma of &.2:
aftar proof the avarage actuation was 131 pei with a

S sigma of 4:9. The average shift is 4%. Prior to proof
§Te, -, Jtastipg, Eha §vdrage Ful.nnﬂ g fnunr.g" tn__b-__'ll.?-'gl.!::,ui:th N Bl
e 7 0 T Taslgoa’of 6.5 SFYEY prook- tie awizige Talbawe wad 1ts. {0

p2i with a' aigma of 5.7. The avarage shirft is 5.

3.1.5 Final Results: Prigr to proof tasting, the average
actustion was found to be 13C¢ psl with a sigma of 5.4r
after proof the avearage aztuation was 129 psi with a

.+ &igma of 5.3. The average ahift 1y -0.8%. Prior to progf
tedting, ‘the avérage kqlease was found to be 108 pai with
@ aigna of 7.7; after proof the averags relsase was 108
pal with a sigma of 6.6. Tha average ahift is 0,

Wore it T et e - e e e L . s DN A emy ot L METR NS PRI

3.2.1 Dﬂﬂ'iﬂil tllti&l:l 245-15-01 thru 72
3.2.2. . Progedea: ” Noltage 'drpp ig, checked simuitynabyaly with '
R L1 LT iy B L wdom ma AT A s e W Pt M eaiie Bkl e PR e
* é"n.l.lb‘ut'snn {nme 3.1,2]." The ';:unu:i';i'in'i ia takan e ‘

room  temparature using ambient aic aa the pzesaure
madium. For the purpose of stabiiization, data im*
recorded on the sixth cycle, after subjecting the switch
te twe (2) pressure cyclea to BOO psig minimum and back
te zezo, followad by three (3} cycleaa tq approx. '10%
above actuation pressurs and back to approx. 10% balow
raleasa pressuzre. Tha vcltags drop is meagurad whila

' conduckting 750 +/- 50 milliampa at 13.0 +/= 1.0 volts DC.

TI-NHTSA 007005

TEAT LOT NO, TEST aEnet

TEHITED BT

ARFROVED BY MWATERIALS & cONTAGLY [pae,

TEXAS _
oarE . . INSTRUMENTS -ﬂ; ATYLEEGRO. WA 0l JeagE ,_q _____ o




¥

3.2,3

3.2.4

*
b | [ |

3.3.2

3.3.5

4

:::ﬁiﬁ;;w-:

Equipmant : Fluka Modal 8020R Digital Multimeter,
calibrated gquarterly, wused in conjunction with thae
continuity eguipmeant in 3.1.3.

tnitial rasults: Values for all devices fell below the
spaoification of 200 miilivolts maximum by close to two
crders of magnitude; no specific atatistics caltulated
for this reason.

Final rasults: With the exception of parta undargoing

“Iapuloe tqsting (devidas 245-15-01 thgw;i2-and-~37 ghzd.| -

o

" gy, TBYL LAY *SaNdivd Rire aomphpaN1S wity initlal

re3ults. -The Impulse pazta sxperiance an increase in the
voltage drop reading due to the specified 25,000 eyclans
run at full alactricai load, which causes a certain
amount of normal erosion of the contact surfaces. All
24 Inpulse devicas still fell aignificantly balow 200 mV
naximum, and statjstics show a Cpk of 2.53.
. L. . L e - P §

-u

3.1 CURREMT LEAKAGE

Ernchuu_: Fer the EE section III. C. ':r.nia teat is
conducted as a pass/fail, ‘

| Biivmenui  Asfociatey Rspenvch HyFop,Iest, ypit Wsed as,

hda 3 iy, | ipevidas.deshed; N A4S 150k GRNE T ctmian T bt iy s

! - sy PR
power source for o0 vAc, B0 Hz test circuit. rFlike | v
, Hodal BQ20B Digital Multimeter, calibrated quartarly, -
used t¢ Deasurs voltage drop acroes a serias resistance
of ona magohm {+/- S%).
Initial results: All davices passed.
Fingl rqsults: All davices pasaed.
TI-NHTEA 007008

TEAT LOT Mo

TET CEVIGE

TEATED 2Y

AFFROVED BY

WMATEAIALS & COMTROLE | o
anoL

DATE e

IHE"['RUMENTS ATTLESORD, MA 0273 “[FAGE P




e

fa

1.4 PRROCKF

3.4.1 Davicaes teaated: 245=25-01 thruw 72
3.4.2 Procedure: Per the ES asctlon III. D. This test la
conducted a3 a pass/fail. The test presaure spacified
on .the plrt drawing is .3000 pei.. . 7 ... G as
3.4.3 Eq‘uipm-&m:: Enarpak model P-392 hydrauiic hand pump using
:Iﬁ.:‘plk hydraulic fluid as the pressura medium.
. - -iﬂgdriugic“fruﬁd is- :amgvuu rruN'thp devices® uaing 87 -
‘e “colbingt ibn"* &f vachun  hnd - Pésidus-red- “¥olvént' |-
Sprayon | TM) Hi-—Tﬂ.‘.h D2002 TF Elactrical Contact Cleanar,
U5 Gauge #33714 reading to 5000 paig with 100 psi
increments, rasalvable to 50 pal., caiibrated quartarly.
Cuatom TI designad and bullt safety snclosure.
3.4.4 Initia)l Resulta: All devices pgssaed. 1o ey
. " - H ' . ] - '] .. LT - K " a . - "
3.4.5 Final Resultz: All davices pazsed.
. \3.5- ﬁqu | JUTL R _'-u:-,_. R WA g T e Ty e s
3.5.1 Pevicea tastad: 245-15-01 thru 12 and =37 thru 48
3.5.2 Praceﬂurr Par th- ES sactiom TIII. E.
, .-". L uI + +r LY . = da w -' 1 - 1 i L] -llu . p " T . N, .
- - '"Equq "EE. %tr‘n’;traﬂm muan]. §-4 H{n;*'illfa:t thﬁironmnntli B A
<chambar capable of =535, C ta +200 C, humidity
uncantrelled, Custom TI designed and built eycler,
utilizing Enerpak intagrated hydraulic preasure sourca,
TI315 Programmable Logle Controllar, Moog ascvavalva and
controller, Simpson signal genarator, and oppoaing-
pisten fluid isslators, te produca a hydraulic-fluid
flow=type primary with a brake-fluld dead-end-typs
ascondary terminated with a.24=atation manifald equipped
with internal heaters, Capability to 5 Hz at 0-1450 paig
cycle. Custom TI designad and built 24 station Switch
T
TEST LOT Na. TEXT SRR
TESTED WY
APRRINVED BY MAS u*r:nm&.:: uinu'rnm.l oo,
L . INSTRUMENTS T crroustaniin s [mme— 5 " l




Monitor Cirzuit which automstically atops the cycler in
the savepk of abnormal awitech action, defingd a»
continuity changa which dosas not track the signal from
the aignal genarator. Thermocouple reddouvts calibrataed
guarterly. 12-atation inductive load bank, par the
achematla found in the EB {f:.guri ﬂ u“d in the last
25K cycles.. . ' . S

3.5.4 Regulta: All davicas pasaed the accuptlnci rnquxram-uts
nf tha :s {sections A, B, C, D). :
. ..--.---l. A T A . Loty T R
-"'1-‘3 6 au'hu'r. '."*‘-"'- T L P R T TR
3.6.1 Devices tasted: 245-1%5-67 thrsu 72,
3.6.2 Procadurs: Far the =5 sectiogn III. F. After holding
7000 pai for 30 asconda as Epeclified, tha devicas warse
inadvertently prasauriagd to approy. T600 psi,
3.6.3. Fquipment: Same as 3.4.3, with the addition of Enarpak

gavge reading to 10,000 psig with 100 peil incremantcs,

. :.-_,-L“ (LR LT rﬁ'ﬂ‘“#l“hmtm*ﬂ?m‘:’l .ﬂ.l-"b,f‘hﬂh !"mrl?t: PLIy TURSRRRTTEY B Y

: . LI
e mh "i-nl'"q'--i.. ]
-

BTRTI pa.i... one device f—w‘: d'lapiagaa svidbnen 66 Flatd ’T

Reagulta: All 3ix devicens pasaed 30 =econds at 7000 psig
without avidence of fluld leakaga or ssapagae from tha
switch or threads. .

L} '|. [N T I'. I
-l"' o

L

. . Aewpage . . N .,
TI-NHT2A 007008
TEET LOT NB, TEST DEVIEE
TR
mn:::: my Texas MATERIALE & CONTRCLE [oec.,
DaT U INSTRUMENTS 'b ATTLAROAD, WA o708 [eacE n




3.7 NUMIDITE
3.7.1 Davicas fested: 245-15-25 thru -30.
3.7.2 Proceduxe: Per the IS section III. G. PBlease note that
parforming a full characterization per the ES consista
.of mesguresent of actuation, releasse, wvoltage. drop,
current leakage, and proof. Thia battery of teats whan
parformed on six (6) devices takea nppruuimtaljr 2 houra
to ::unpl-t- Therefora "Within 15 minutes,.." called out
= -__-_.i+ : -':.p t-Hq -I‘.'s--{'n'ctiun LIV G, 2. ALY -is a&n -ui:r.-nptanga___ oy
o riq'ulﬁ'llﬁﬂﬂ't that is physildally impdasibie EA‘meat’ ‘Eveby | -~ °
effort ls madq to complete final characterization within
tha two hour period stated abave,
3.7.3 Equipmant ; Hunidityr chamber RX model 53.
[ 3.7.4 Rasulta: All devicea puaed tha acceptnncq raquiramants
R of the ES {secticds A, ‘B, ¢, D). ' :
3.8 BALT SFRAY
| Y T I A P L R LK TR R S LT I [ e Y, A s "-..-qk".. RIS
x.8.1 Davicas tastad: 245-15=31 thru -1&.
3.8.2 Procedurs: Per the ES sestion III. .
a - o m Ly - - P i "y
SRR Bqadpenasy, Barshaw sads spray  chmmder! LT T ILLL
_3.3.4 "Resulta: All devicas passaed the accqpta:i?n requiremanta
of the 23 (aections A, B, C, D).
3.9 VIRRATION
3.5,1 Davicas tasted: 156-15-61 thru &85,
3.5.2 Frocedurs: Per the ES saction I;I:I. 1.
TI-NHTSA 007009
TEST LOT NO. TEST Canee
TENTED &Y
AFFREVED BT TEXAS M'rlnm::;l;nu'rnuu ooc.
BATE o-aA17 lNETRUMENTS@ ATTLEDOMO, MA 531703 ° [RAOK [




3.9.3 Zgquipment: Vibration table, Ling, modal A3SS with
Hewlett-Packard model 5427 controls. Air tank wikh 350
palg minimum presaurized Nitrogen used to actuate devices
with at least t.! times nazimum actuation specification
on part drawing; 160 paig % 1.1 = 176 psi ainimum.

-4 3.9.4 Results: All deviceas passed the acceptance requirenents | . ..
of the I3 {asctions A, B, C, D).

3.10 TERMIHAL ETAENGTH

e - . F " . LIET RS

5113-1F"“ﬁ;vlb-='tpiﬁid g4y r!—IS Fhru' =245 e

- LI .-. o A a4 an . -

A

3.10.2 frocedure: Per the ES aesction IITI. J.

3.10.3 Equipmsnt: Custim TI deagignad and built fixturssa for
gqaging terminal movement after force application and for
appligatipn of impact via a pendulym. Thia uquipm-nt is

"* ' iegularly.used on the 37PE/77PS assdmbly lines in tnltinq
to TI Quality Assurance Spacificationa.

v A%, Al ds v Resulta ! A1l devieaspagsad bhe ACGepRanow, requivenaaty.. .. .-
: of tha ES {sections A, B, C, D).

3.11 vacooM

o] 3811 mi,gn-tqgtad 2-45-15- 55 thri 80, . e e

wha ek ‘-.- S I UL T PR UL e Tl b o

?.ll.ii Froceduze: Par th- ES section III. K. |

3.11.,3 Egulpmant; Einney vacuum pump. Senactac prasiure
transducey range C0-25 psaia calibrated quarterly, with
Fluke modal BO20B Digital Multimetar ceadout, calibrated

quartecly.

1.11.4 Aesulte: All devices passed the acceptance reguiremsnts
of the ES (=sectlona A, B, C, D}.

TLNHTSA 007010

TRST LOY Na TEST

TENTED BY
AFRROVED BY IIATIHIAIJ &CONTROLE | oo,

InaTREENTs WP R
DATE [ NSTRUMENTS mrrl.uunu ua 5 [aar 15

rr




) .

3.12 TEWPERATURE CYCLE

1. c. plus appropriate baakers -afd aturaqc lpphrltui,
vantad hood.

3.12.1 Devices teated: 245-15-49 thru 54
3.12.2 Prncaduk;z Per thea ES secticn III. L.
3.12.3 Equipmlnt:- Bane a8 3.5.3. - T '
3.12.4 Raaulta: All devices passaed thas accaptanca :-qu§rlm-nta
of the B3 {sections A, B, C, D).
.' 'a .. ' r L hm ] . - re
*‘13 ‘rLoTD l.ll:aﬂutu " R "?_.-"“ )
3.13.1  Devices tested: 245-1%5-0% thru -36, "
3.13.2 Procadurs: Per the ES ssction III. M.
3.i3.3 Equipnent: Fluida as called out in ES table in III. M.

o & 7L T . Rgoultat  Tha 16 .cswiges wara divided Iotorgroups. pa »

Texas
BATE © vaionar INSTRUMENTS WP __ aruasdRiiin ovos “Traoe 5

[ X T '--:'-
follows for subdequent testing. Results of these tests
ara reported in the saction indicated,
3.13.4.1 Impulse (3.5), =01 thru -12 _
g ) ol -"‘:"' . " --u u -'.-:".‘- - I Al
*9EE g Y HermbnaY s ength’ ;i 165, i 'E‘h L r U Ml Rl
3.13.4.3 Humigity (3.7), '-25 thru -30.
3.13.4.4 Salt Spray (3.8}, -31 thru =36.
TI-NHTSA 007014
TEST LBT NO, TEST BEVER
TEATED BY
APFREVED BY MATERAALS & CONTROLE (pag




3.14 NDISE

In certaln vehircle applications, the brake pressure switch action
has baen shown to be transmitted to the passanger compartmant as
audible noise and correaponding tactila feal in the brake paedal.
A "ailent" device has baen developed by Texas Inatrumenta in qrder
to address this -.concern. At the sans time, a means of quancifying
the noisa/feel was explorad. The hypothesis was that a suddan
motion of pressure-sanging components within the switoh caumaed a
presaure wave to propagate from the switch., Characterization of

«.this- affect uaing “lrigh~apead presw¥ure’ transducety - shawed that |
"noisy" ‘deviéms’ piadieea’ large hsgdtivi prashui@ spike: at “the’
point of switch activation, and suppobted the hypothesis. Tha
"silant™ devices produce little or no spike. Sea Appendix 4.3 for
a proysurd traca of a typical silant device.

Ultimately (inv delta) ES-F2VC-9F924-AA will be updated to include
a sactisn on noilse testing, to ha applicable only tp devices
designatad ‘as gsilent. For thia wvalidatien, in lisu of an’
afficially finalizgd naisae apacifiéhtian, a total of 12 davicas (6
from this test and € simlilar devices) wexre initially charactarizad
l.. fop nqhaa, then, rup through Igpules pF.Thernal. Cytls, tasting, thea .l . .

racharacterirxed for nolse at the snd.

3.14.1 'Davicas testad:

et och R798L341 impulaef ¢ . 245-15=37,°3B,0 391 e T bl
e e W= am Iy, C har e gt . A o R I TN T, M L R
" " eypaiici FHermal cyclel’” 245-15-49, "50,” 51 g
7IPELS~2 Impulas: 245-15-81," 92, B3 g . ..

< 77PSL5-2 Thermal Cycle  245-15-105, '106, 107

3.14,2 Frocedursa: The device under twat ia installad on the
tast manifold. Alr ia avacusted via a vacuum pump. The
manifold is filled with the tesat fluld. Prassure toe 300
psi is applied and the aignal from the high-spaad
transducer i captured on a digital oscilloacopa.

TI-NHTSA 007012

TEIT LaT N TEjT ok
TEATED BY
ARMRESYED BY Ilﬂ'l!ll.#:ﬂm'lm.l 4

TR\ rs ¥
OATE s7-08-17 IHSTHUMENTE___ " atrLrsomo, wa o317 [saox 13 ]




3.14.3 Equipment ; Custom TI designed and bullt eguipment,
utilizing a single~port taat manifold within a protective
enclasures. The manifold iz avacuatsd by a Plab H-125
phswnatic vacuum pump. DOT 3 Braks Fluid ia introdoced
via a fluid reservolr. Preasure i» applied vias
pressurized alr which 1s intzoduced to an air-ovar-oil

“ : chamber which connects to the test manifold. The dynamic ..
prassurs Aignal during awiteh actuation ia ssasursd with
a Kistlar High-Fraquaency Dynamic Prassure Transducer
model £06A (BN C46154) with a Kistler 5004 Charge
Lo Anupl;:ﬂ-r u'han:e nutpnt connects to chabhmel A of @ dugl— o - -
. “eChgnnel’ Nicolet X094’ Difial’ chcillbictpe. CCdwe v ¢
sloctrical switching action of the davica under test is
recorded simoltanecusly on channel B using a 5-volt
scurce and a 1K ohm load rasistar.

1.14.4 Tnitial resultsa: All twalve tast devicea produced zerc
prassura spike, - .
3.15.5% Final resuits: All twelve test devicea produced zern
presaura apike.
AR T N Y e ,p'_‘ Py, gt i -'1_.;_”,,-‘...“-;:-.?.:'.!_. Yy ,-T,li_-_.,__'.\. .,
A r-“"-_ ' . | -I*I.' o :"':h? "L:":?'I -": “a ':,"-t ST ;-'-:-". . '."I--.-."."": ."-""'-'.'.'-".'.H'-l:" e "'"""..‘:'.' .
TI-NHT3A 007013
TEEY LOT MO, TEST [k
TEOTED AV
AR ROVED B Y Tms Ilﬂlnmrnall.;mnnu Do,
BATE P lnsrnumgms# ATTLLSOAD. M. #1703  [SaSE s
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P PR s 7 “Appendim AL L .
o S Pepd EngineeYiny specifibhtibn
{inv delta)] EE-FIVC-9F324-AR
R L g, i TR 1'. Poast g anhoyp v T R LY I R N L - .4 :
L e ! - . 1 -+ - oW '
N B -.'I. v"' ' S UFLLE L " '-....#..': HE T l: o e .,h_l-":'..-l""l..‘ .‘.’
TI-NHT8A 007014
YEAT LOT MO, OTAGE
TEITED &Y
AFFRGVED BY TEXAas WATERIALR & CONTROLS |ooe,
DATE W TRT IHSTRUMEHTE Q atrLesonc, wi a375  [ranE ¥
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@l Engineering Specification

L

ot

£A ,mn,nu?\m bafure 1613 gogives sogseva id. pucheststion Iod . ——

Simaral -

This speoilffcatilen opvers tha tapt Tequiresencs fer the spesd
control dasotivats sviteh -7PPRé- wied Ia Ehe slestrouic spand
contrwl aystam. Oaaips changes en tha avicch asdesbly o i
componancs ahall sor b meda witheur complinses t» Ssatien ¥V af
this spssification and writcen sppreval fres e I.'lhl.lll.'. .
Predustion Togimeaxing QFftqs. . s

This qlhl’lh*nulmuhn wa wn‘l.-ul:'uﬁ- reldammd* ~
dsaving sn the tu‘l: =yl all requirswsats Harnin mat W

wah iu adisisn w sll athay raguirssenss of the pare dwawing.
Hinlsoe msssuras nezssaary fox damosatrating somplianos te thass
Eequivamspts ave [tml.nl-ll'hlllll.ll.

um-“w 'r.llll. saupla simen, -nd taat fragquarcisg

d withip this'wngissariog syesificacion raflest the
minisus yequirasancs sstablished to pruvids = rspular wralustion
of wendarmanas &o.desipn Lntant. Thu sofimbering Ceat pregzas |,
14 intendad 25 b Wupplemewt ti Noisel RATATLAL Anspeeciond,
Ynarmiopal shesking and is-presass concrols, sad sheuld in e
way ddwi¥saly inflosmhe othal inspedtisn speracisns.

11 ine d{ffarent tait sample 2iEnd and

hmmmmessesmme,
Tmala CanErn [ | b1 [

Pradunt Engimseting Offies md seprucrod 1n ¥y B4

TADNICTICN FALIDATION AME TH-FROOELS TEITE
¢ Prndgotion Validatise (TV) Tarts mat be completad satinfns-
tarlly with parcs frep wien tpeling {aod processss

ravalidacml uqhul:r. sx pur leacien ¥ vhenever any changs
'l.lnuﬁmmupnl.ilr affsac paxc funatisn or
parfscmanas . .

* In-Frecsss Tesn Fhaaw 1 {IF-1) - =1 teuns ara wasd oo
dasnaczate process sapablilicy asd mant e compleced caing
initial prwinacise frem preduscien toeling sud
PESSisMa yriMY = £ pradustion shipmant appreval. IF-1
TANTY ATV TR ERONLOGS l.n aflpns il yreassn sapabiilicy in
damepaszated.

* In-Prastad Tasta Phaae 1 (IF-13 -~ TP-1 teut prograd may be
ilsplasentad snly Afcar proasss capabilicy hes baas as-
eiblished. Tasts past ba ssmplatsd wvith prsduntisn parcs on
& satimuing hagls, 3smples fd thadd tasts must ba saleatad
in & rabdow baiis te FrpTwaent thes mtice preductism
populatism as mush ax puisible. In Cha svant that oy of tha
requizsasnty in chess tangm iy nat mat, the veaction plan

spaaifisd in Fayd Q101 Mank. 3.5, "Enginescing Speolficacion

{ ¥ shall ba fmvoked.

—— el kLA x 883 8RR

15 Y EE-FEVC-FPE2a-AA
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WD Enginesring Specification

TII. TENX FROCEDUNES AND ERIUTRRMENTY

VA alibenton : -
L. Isac Raquivassncs

4. Yuwitah malibracien iz ta ba shecked st rsam
. C o atuze H.HF-I!'I} -|-l,||| m aip or |
S .o 2 g h“‘ . : ,,. “w LN -

L] -|-'

b, Calibracion sstpings shall ba nlll.!‘:lll mm tha part
drawing wich tha satr dhacked afcac } or mmrs
presdare dyilen with imme alr, or aguivaleme.
Fravnugy aycls range s oo bs datayninad vy the
mppufaarurer to lrsurs sviteh salibeation stabllivy,
The guc-in and diffsrangial ast polncs axa ©™ b
mesrurad vhils asndusting 750 £ 30 nillizeparan
whila 15,0 % 1.0 voles D.C. Lm applisel. Tha eut«in
poins-Ls_co be chaoked vith thavassing praseurs.

0. The out-sut peint I cs ba cheokad wich dsstsaning
prudsura, and thw diffsxencicl et pelnt i % ba
talaulated uaing ChE GUE=50 DESSMUTE ALSON Tha Wul-

W . LT aw !r“!q““l':‘:.. "raoe o B e ' et

2. Accemcanas RaguiTsmants

4, Roreeonformanon L5 defimad as mny mritab peloe which
falls entaids the colszance band lpul.ltd an Eha
Lo w .. m!-d.:ﬂl.n'. - - ' ™ o
.*'l-r""'l 4-‘_|£.| Ty [ HEN -lh‘.'l Fin2n ||'l"l'l"lll||| lel.l- 1,

L. Insg Rmnaizamsnca

a. Yaltage dwey is t» ba seassted aftar 1 or mars
dyules with sshist aic or squivalant fram 0 o
10,000 + 141 NPa {1430 1 33 FBI) while ssrduating
730 ¢+ 30 wmilliamps avd 11.0 + 1.0 voles D.C. ia
applisd o che switeh. Umder cheav oooditions with
tha switeh alousd tha wlrags dvep i o ba
sansugnd. Millivele oonoestisa intacfags at
carminals oo be lesas tham 10 millivelcs,

2. accancancy Raguirgnants

s Wonwonformsncs i dedioed ax & velcaga dewp in
sucany af 200 milliveles.

LT

L T E ] Lo L P - M -

WV I3-FIVG- YPOIN AL

TI-NHTSA 007018
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@ Engineering Specifiontion

1T1. IEET RADGEUNES AND RMATAGGOVLY {evnt’d)

6. Surrant laskigy

1. Iast lstmuirsmancy

. - $. Currant leskigs Le uhuhnm-nﬂslﬂulu 60 .
ot L F#mhqmtﬂ e -1_.‘“ ;o ,_”:‘,. .

h. 'ﬂunn:hl’hqllluhm-hl: o

{1} bevasn cha awituh leady with tha conCAETE opm.
{2} Batvasn cha lesd and the mwiteh becaing with

amtascy classd.
(1) Bervuin wither lsad and swibeh housing wich che

EONEARES Fpan,
2. accantanes Rasuiramancs

a. HNencenforaanas is dafinad an any lacksge current in
sxougs of ond busdyed (1D0) slorsampars.

+

a. Jubjeot sappls switohes o fasbisn & t» antablish
thaly initisl svitaldng preseuras,

i e b e g e L
ot it pare drevisg, Tast

ct PEMIEUCS Bball ba fswlated from pERSSUTA sourss amd
bald fex oot lsss chan M0 sesvods,

. Laahgal the mwitchas to Sestiom A.
2. jcoancangs. Rayicsssccs
. hm-ntmm. suspaga, of dyep In

E4Bt pEamsuys praakar chan 43D I.h.tli I is
peTRiTEml,

b, A changs in mac-Ln amd sut-GUE PERASVERS ETOELAT
than + 5k frem tha inizcisl valus in mec permiteed.

c. Tha fpat samplar mast be dustxayed afeer weating.

A LLE TR

e L1 ICEPE

& 7] l I Y ES-FIVC-AT824 AR

-
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4; Enginesring Specifioation
I1I.  IBET PEOCCEINEES ARD WKNTADONTE {ooac'd)
K. Inbule- T .
1. InSC BAquixmmanca
&, Tesc the swicch fex o satal of 300,000
. . Cyéle praéqcy hgnp.' lu.’t D=-276 ¥¥a (0=40 pu
A . T qMWImi’P‘ WHRQH- e . -, .
1) 0 = 475,00 syelnai 11 3 1 volts,Erace curzanc te )
wonlcor fuemtisn, i
3) 475,004 - 500,000 cyclam: I3 ¢ 1 valts B.C., TH
3 30 ma., por figurs 4.
b. Braks fluid cempazators to be 1% & 14"C amd amblent
camparatura co bw WHC min,
"* g. Cyels zaca s fo be 110=-110 cycles par Slnuca,’
d. Switch muat vpen end cloan asah oyuls.
% - .L". — O " . pwoa kg [l T S I ] - * A .o".l
a. Afcar [npules test shash Ca sescions A, 8, G, & O
uaing tha preasdura asbahlisbed in sach ssatLion.
b, Fomssoformenss 13 Sefined as mmy switoh Dot mesting
cha aricstia In ull'-im F Y l. c, &0
B ;.'- YT H lh.lu-.npu..!-il li-'l«l-nn.wn H-M'ﬂ li" SR A
I-H. tasting la esag
F. MiEac
1. Ieat Rapuizssaut
2, Burat strength is G0 b ohacked waing braks flulé or
sfquivalant a3 ths prussars madius.
b.” Prassurizs che switch to &8,) MPa (7000 PST) minlws
and hold fay 3G asmsnids minimus. .
2. Apgptance Cequirsmenta -
a. Wonetnformsoen L9 dafimad se any svideras of flutd
laskage or ssspaju frea the swicch ax thifsadi.
Sampins uséd £or this tasc mmt be descreyad afper
casning is samplaced.
7 13 V ms-rrve-gree-m
TINHTSA 007021
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@2 enginaering Specification

1. Issk Requicemsnts : '

&. Hount tha switch in che cagt port in 4 humidity
chasbaw, Currsntly ralsasyd saging slsecrisal
nmnu: sk lu l.uul.hd. hnn acaxE af task.

- » a ' " e -

“ayclew anm hl.:l.m
(1) Xaise t-pnnwn to 43 +10/-2 'C ower 1.5

brurs: at 90-34% ralative amidicy. .
(2) Hald ) twurs ar 65 410/-2 *C ax 90-94y ealamiva
hamidity. )
.. . {1} lewax camparacurs co 23 +107:2 "C owex 2.2
. . bours;: ac §0-90% walativa husidity.

2. aAccascance Reyvirmenca

n, ¥Wighis 13 pimmcas afcar scomplecion of che ceath

4y am s e o bumidicy eyols ohegk the meiton. g0 sestions §, B, O,
b, uiing cha procsdufe astablished in asth wedblod.

b, Eewoanformands 14 dafledd ad &ny swicdh not adecing
tha sxicarls in seccipms A, 3, €, a7 D,

L. a . " L] T [
- . .-

4. Moust ths switeh in cha tayt port in a s4lc spray
shasbar. The surrenisly Talsesad sacing elsarrical
conbaptor apd wiring muat be ipacalled prisc to
scare of Taat.

B, Exposs the wwitch unﬁl;; o 72 bwmrw of aalt epiay
e M 11T, o

1. jccaptance Rssuirssants

a. Afesr asppsyrs, chack sha puiceh o spscriona 4, 3,
€, b, uwing che procedurs witablished in asch
HIAELON.

¥, Bencentforsines 1s dafipad an any switch nor seating
tha cricaris in asctions A, 3, €, or D, Issples
ubad for this tant most ba dsatTeynd after all
Easting is compluced,

N luhjqnt.ﬂu.ui.uh'nmml -lnllwll-ﬂ“l---:"-"

e R R T L T T o L ITUN

L "‘.r“‘.

-

8 19 | I YV I5-FIVC-9P9Z4=AA
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&I Engineering Specification

4

1i1.

TEET PRIGERERES AMD XIOUIRDXENIA {cont'd)

4, Maumk gha syitah in Che Tesx pat® and sttach che

L uﬂrnnﬂ,z Falsassd mating slastrical copsestes -
" "bafexrs staxt af taut. =t - 4 b

b. Jwitchas agw to by vibpated in all J planda uith
slecerioal esncivuicy beiwng moniceTsd duzing cha
sncice cenc. e Figurw 1 fox switch orissmasiem in
the 3 planas. WVibracism bamed aTs Eo by cendocted
at Toom tsaperafiswe waing braks fluld, amkelane aix,
oF squrivalent ap tha prasurs mmiine.

€. Jneermal peessurs shall be ssincsiosd at & ¥Pa G.
: whan che switoh is in the clowsd pesitien and 1.1
times e axtustion peessyrs shown on princ when the
mrikgh L3 i{n the open poeiticn,

d, Vibzata the switsh et 1.3 mm displacement (pask-ce-
* + paak) WALLE vaiying e fraqueesy wnlifomly drem 3 .
e 30 o 3 He wver & 8 miputs paxisd.

a. YVibtata the svizah in alcsroass ses-hiws paricds in
thé open end aleand poaitisme for 4 cocel of & hours
tn sach plams. ({Totsl cent tims Lr J4 houss),

. * . T

tiw.uiln LR L

8. Afrar the anciee vibracioo sequsnas chask the
switghan Ee sestiems A, B, €, ox D uming the
proesdurs sscatlished in wach ssctlom.

h. MNeossnfsvmanss 13 dafined &s any wridemee of leakage
ar apy shangs ia alsstrisal seatinuiry/dissencinuity
during thy VIbratisn syulel, ST any swicch ot
T sha stiveris In aescione &, ), £, or D.
Samplen wsed far this tust wmust be descroyesd aftey
a1l eessing is cenplemad,

Y

; |

r—

Y7 IS-FINC-F924-AR
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4. Hount the svitoh in che eant peak.
{1 lnl:r 4l x9N axial fores to anch carminal,

Y .. mum.mmumuau‘:alwmﬁ'u,,' L
the svitch housjog 4t the Conbadcor and,
perpandiaular e tha contarline sxis af the
aviteh. S Figura 1 Ior force application
poing andl diresriom.
. 2. GACAREARGS Ragulrssants
&, Chagk the switch to santioss &, N, €, and D weing
tha progsdurss sataklishad im sash sastien.
b Hmnl'l.hm. Le dafinad anm u\g'n:itul or beuaing
framturs, o any switch not sesting the evicikia ik
santiema &, B, G, or D.
. ’ K. ¥acuum . .t . .
1, Iaat Eaguirsmsics
"a, Nount tha swipoh in the CesE POTC. WaCuUE, THATH Are
te he copdunred gr Cowm Compareturs uring sabime
alr sa tha pramsurs madiom,
&, . L] - R Dot N . . oW
) o * by BMEfedc the swilpl b5 oyolas of wegvus Trem. ... - -
* atmaspheris prassuze [TEQ wm HE) =0 an abasluca
pradsurn of YN B Rg. Melntalo the vacuam' et a
ninimm of # sncends. ',
i. McspEARGe Asoullksssnts
s, Chank the svicsh to seccions &, B, £, ool O uning
ths proovdurs setablished in ssch ssacion.
b, Henosnforsawss in ssfinad aw amy swiecah.ret sasting
che critarid in sestcloda A, B, C, = D,
1 u l ] ' WV EE-FIVC-ST924-Ak

-

Tegr o,
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e daly Ladafadalilada,

I Enginsering Spacification

IIL. IEAT FAOCEINMEA SN0 RECUIRRMINTY {omc'd)

L. Desmacatace Cycls
1. Isai laculrssmats
4.  Beunt syicobes in test ports; tast th ba run waing
- "t oeurrearly reldased byaka fluid,, ' v

P L | P, g w L

b, Repaat the follwwing pyesadure 25'ttees.”
(1) Lavez tve weltsh scé fluid EamparECara ta &t
lenat 408, '

(#) Cysla the swikbphan Ean times at 10
agpcotilaSeyclan, Ooe cyuls coralets of 3
prenauca yerlstiwo fxom O - 176 KPe.Q@ (9-43 pul)

. e 10,000 ¢ 343 XPa,Q {1430 1 50 PRI},
. Metar fIwisoch must opan sod alses sash eyald,

{3) Raisp swicah and fluld temperezurs ca JE*C
miniww,

. . A} Rapane Seap 2. . .o

€. AL wemplatioon of Acep b, chyoh avicehee pux swotisns
- A, By G, and b,

I. pceaptapas Raruiramenta
d. Nanoenfermancs Lis deflnad &4 any svidegse of mwitoh

et T Ufludd Inakape, dewpagh, 5% R weeting She amitarie. . .,

of eadcions A, B, G, o D.

. Pluid Restacancs

1. Imat RBacuicemsnts

&: Keont the-switch in the test porTt abd OTLORT M
Llrntalled in ahe vahicls,

b. Install che surrasyly relssssd sacing slacerieml
genracesr (with virs laads) ta the swiceh,

e, Ssguemeislly, ismacse cha svikbch {nco asch of Ew
speeifind flulds, =t a ckmpavacurs of 2) £ 2 %, for
33 1 sanomd, Remeves Eha svicsh sod draln and scars
tha swicch for che spucified tims at roaom
tamparatuce, prier ta immsrsing ists the naxt Cluld.

" 14 | V &a-rave-sreni-a
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2> Enginearing Spacification
III. IEEL_ERNCEDITRET ANTL RIOUTARMENTE {cont'd)
Fluid Dxain Time  _Sicrans Tims

RafarYanes Pusl © iR 3 5 min. nana
ABNTY DATL

i 10840 Engine 0Ll 3k 3 1 houg - Lk gpa ‘

- Fihyluha"Jiycol/ Vacar © g llour * 4% 1bows 7 e
50/% by Volows - '
Iraks Fluid % % 1 heur & % 1 eur
BOT 3}
ramaede Transmissien 2% 3 1 hour 16 deys
"Fouar ‘Dtesring Fluid
{aama) TAF-NIGLIN-CJ
Iasprapyl Alcchwel/ Watsr 24 1 L hour e
30/3 by Yoluse -
Esfarance Posl €, 24 1 1 hour nawe
ASTH D&T1 wich
Hechyl Aleshal
13/15 by Yolums

d. Fur tha Flew Chare, gubjant tha praseribed susbar of

immavyad puitchas co Eha pug l'-—rllw tants

nuumhlﬂm .

I1I1. K. npu.lu
IIl. 5. Rumidicy
III. M. Salt Speay

- IPan 'm

1zi. J. Termioal Bexangoh

dccaprans s Baqul Faudprs

& Ilﬂ.lliﬂilﬂt fully mest cha requirssencs of tha
apanifisd pOAT Sbaralen CRAE.

-F - e o=

b. Henpgapnfersaws Ia definsd &8 ANY SWViTsh neC asecing
the critaria in seocions &, B, €, sr B, Samples
ussd For this teat must ba damCroyed afzar all

tascing is asmplatsd.

12

1

v K8~ FIVC- 4T 924-AL
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ot dada o bada el vl -

P Enginesdng Specification

1.

VL.

SIATIATICAL AMALYRTS METROTY

A. Tor W, TF-1 and IF-2 cancd, all samples tescad migc pass.
Kaving. all the coquired sampls diza pass will previds daca
ks supperd the canalusiom that the sitsh has & ninisum
rallability &, &c & gived confidanss of C. The notatien
Ta-R s Imcarpracad o8 winimus relfshilicy squsl to L, &€ &
saqniidants G chug- #0010 sensd & minimom Tallskility of
- 408 at Wi sandigansy, vt e ey ow . -
B. A1l samples mmut paan s the stapisvical rast ssampoomis
critayia staked Far tagcs vich 100k fraquenay; or sssplas
from lecs, which could bave a varishle sizs.

A, Mo changs in dasign, satarial, pressss ¥ comperunt supplise
shall ba meds wirhout prisr appreval frea cha rslaszing
Produst Emginsering Offica. &a part of sppreving a changs,
the valeasing Frodugt Inginasring Offiem will astsblish the
porcien of che Fredust Validatisn tssts raguiysd tm be voo
ta revalidsta the switgh. The folleving cable L» t» b ussd
in & puide in determinimg ths cype of testa sequicad fox
ravalidicicn Euqulraments .

RN CRANGE. RETALIDATION
Fraausn st Eatexrial
—ERRTATE e Chanza st Bew Susalisc,
i. Tarminals, Gencacta, or  IIL, B, € K, O, AL

CanraeEar 4, by K.

Capn oz Nousing All Tenca

Disg »or Disphrapm 115, &,0,KkF,1.K L.

Firring ar Fluld Soanserian I, p, L FH IA

1. Annual revalidacisn fn reb raquirsd sn sarryevar svitahss.

10T DEFUIXICE :
A lac in defined as na surw then sighe (1) hours of praduction
up co 4,000 pieses. L shifew sncapd heyepd sighe (4} bourm, o

oors thas &,000 places sce producad in & shifr, che produer musc
s sapacaced ints st leass om loxw,

" l | V es.rrve.orezs-an

——
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e bt by

&> Enginesring Spacification

VII.  EECORD KETRNCION
&, l.ﬁnﬂn; ard record pecapcion shall soaform wich Fard Q-

3. Frodussien Validaciow Esst vasultd spd sBElysld &Te Lo ba
forwardad te Cha Celsasing Produst Faplweering Difias hafary
spprevel for shipmesc of pradustisn party can ba grancad,

€. taFriokss wéss twsults’ shall b svatlabli o tha suppliac‘s - o .
samufaoruring fscilicy for tha relamaing Profuet Englmsering
oftice sod Ford SOA of 1En Teprasemtatives ©o ravisw ol
ERqQUAT, .

VLII. INSYSDCTICNN AND. ROTED

All switchas ars es he ldencifisd with the Tord pare mabar,
. lunE:r Lisntificarion, and & dats sede indicaring Zizal
asmeably. . '

All test squipmsnt and test proasdurss for casting to Chis
spatifisactom must ba appzoved by the ralsasing Product -
Eaginsacing Office and né dhanga 18 equipsent 6T pressdurs By
ba mads VIERGUT Ehaly VPLCTAD COmMEUTTEDON.

Tast port configuration te showm in Flgus 1.

O-rings, 12 usad in ths dasigs, shall be Ecen from cuts, Dicha,
lbr:llm vr any sther damage whish would result fz & fluld
laak.

Al switshas must have & shipplng dap installed mar the pect’
chraads by previnc centaminacien. All shipping cape mast ba
spyroved Yy the relsaaing Fraduct Inginearing Affios priss o0
preduotisn lndeTpaTatien.

All swlieshan thar do nat pass tiw salibyaczien Sask azw F8
sither b veadjusced amd teoheskad, or serapped. (Jalvage of
componin parEs parmittad with 00w suinspacrisa).

1£ predusc nonmonfecnanca secuvd LT tant Sacciona 1IT. B, €, O,
E, T, ml J, prodencion shall be srepped snd che problasas
corrsoted. ALl preduscion lots shall be sorted 1004 priex EO
shipsent. Suspected oeexenforsanss of any shipped pares shall

. :- Faportad immedigtaly to the rulsasing Frodust Enginesring
£fica.

If nenosalormanas of tha wratliciesl aceapkmice eritaris eccurd
for test deecioms 111, @, N, I, X, L and N, 4 asuse te recall
ths subject weaks purodustien and T0 Stap produdeicn say Tamult,

1k 15 V E5-FIvC-Or¥2A-AA
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AFTE 1-117, Halk Spfsy Testing
ford -101, GQualicvy dyacem Scandard - 190 Bldkien

H-I‘Eﬂ-llﬂ!i-u. bpecificacion - LV May - Bive Lonnacear
N . E-FVIEA%AA  Spscifiomticn « Jurve Assembly Zpesd Comkpsl® . B SR

u u I | | 7 B4 F2VC-OFOTA-AA
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VIBRATION TEST - SWITCH ORIENTATION

aaN AXIAL

-~ FlaURE 1.

. TERMINAL STRENGTH-LOAD ORIENTATION -
| ~FGQUrRe 2.

L BT TN

FCRCE

[

T

T

4 5M
i IMPACT

FORCE

Tt v m .,
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P Enginearing Specifioation
C'SK B4 -24 uNF-28 THD.
1"""-“*5. 2.0 MiN DEPTH
. FuLl THREAD
T I
: / ;:;
I ' P 6. 43
- ] i
]
|
é ¥ ,
al l ﬂ h__. 42‘. I'
& 5.7% b .
3.84 ' Reference
SAE J9i2 OCT 80
figura SA

« TEST FIXTURE PORT CONFIGURATION
FIGURE 3

17 18 V B p2v0-5r9at-Ak
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P Engineering Bpacification .

+I3V 4,v

l 750 mA + 50 mA

ULTRA FAST x

RECOVERY
woon N\ 300 mA  MINIMUM
+5%

=+

DEACTIVATE SWITCH
TEST SET UP

FIGURE 4

" 18 | | | ?HW
o TI-NHTSA 007032



Appandiz. 4.2

Data
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PRESSURE SWITCH DATA Form 3 TESTNO, 24 —+3"- 122
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[] [T oATE 3 DATE O LITED | APPRDWED &Y
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MLECTTITLE: g Nty l
[ ]

CUSTOMER:

PURPOSE OF TEST: P;&_.. Foan U frale LAY

FROCEDUAL: P oS -Fdve 215V Y-an ; £ fl Fp . d
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PREESURE SWITCHDATA  Form 21608 : TEST NQ,

p——
[T ] DATE REQUEETEO | ANOLMBTED &Y A [-]
aaTl
HAFOAMED &Y | BATE STARTED CATH GCOMFLATRD APIOVED BY
- — e A T S el
MOMCT TTTLE:
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Appandiz 4.3
Hoise Preessure Tracs

TI-NHTSA DOTD38
TOIT LOT NO. TEST oREVIOR
TEITED WY
APPROVED BY TEXAS MATERIALE B CONTATLE |ooc.
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TExas
INSTRUMENTS

3

' CERTIFICATION OF COMPLIANGE TEST

cusonzn: __ LA Corfoparon’

CUSTOMER ORDER NO.: T) ORDER ND.:
F2AC~9F 724/ -4A 22464 3¢
CUSTOMER PART NO.; TI FART NO,:
CUSTOMER BPEC: TI8R:
QUANTITY: ¢ M DATE SHIPPED: jl'/ 2o /92

IT 13 HEREBY CERTIFIED THAT THE GOODS SPECIFIED ABOVE CONFORM TO THE

T ORDER BHOWN ABOVE, A8 REVISED BY MUTUALLY AGRFED WRITTEN AMENTMENTS,
(FANY. Purthar, cowponent parts utilized have baen scrutinized
and do mnot violate Ford Enginsertng Msterials Specifrcations
WS5-MIGPASTI-A1FA2/AS restrictions. E

PRECIAON CONTROLS QUALITY CONTAROL

DATED: FZ""/’ 2-

.- TI-NHTSA 007041




' CERTIPICATION OF COMPLIANGE TEST

CUSTOMER: DOsva_Corfosparon

CUSTOMER ORDER Hﬂ.:_ TI ORDER NG,:
F2AC~9F 724 -AA 720043~
CUSTOMER PART NQ.: TI PART NO.:
GUSTOMER SPEC: : TIER:
QUANTITY: A ,ﬁ‘-’i DATE SHIPPED: 3/ 20/92

IT IS HERGRY CERTIFIRD THAT THE QOODS EPECI FIED ABOVE CONFORM TO THE |

T1 ORDER SHOWN ABOVE, AS REVISED BY MUTUALLY AQREED WRITTEN AMENDMENTS,
IFANY, Furthey, component parts utllized have beem scrutinized
and do not viclate Tord BEngineering Materlals Specifications
W5S.M99PIIT0-A1/A2/A3 restrictlons, tes

PREC CONTROLS QUALITY CONTROL

DATED: :‘/Mﬁ 2~

{I-NHTSA 007042




F2AC-9F924-AR

MATERTAL ANALYEIS

PARTS L1ST
I PARY NAME PART # CERTIFIED
N eeee T aes1Z-3 Tyes
2 staatern. asess-1 . vES
3 move.contact  zasca-i tes
e UReeer T 78171-1 YE®S
TS T woveremm. acee7-:  Yes
AT eerina A aesEeel ves
7 : J512 HEXPORT 35R00-1 TES
T8 1 eemat Trammast ves
5 e T 27713-1  vEs
w8 a7t yes
----- fommmnmnememmmemmmm—e }}} mmmecemmemm e e mee——eme e —————
11 1 wAPTON STRIF 272251 YES
12 ¢ wamner T zrese-t “Yes
13 1 cowvervER z7a06-1  ves
@ 1 ceeron Terz 74z24-1  vEs
s ) seeesn W s ves
“1e 1 cRiwe RING 7a797-1  ~ tes
171 TRenseRr BIN 7e078-EL  YES
"1z ¢ envio.sEec " Jazazea e
T :' T T T T T T T T T T T T T e e
e ————— ———— ot i —————————— e
|
L _————————— e ——————— ————————————————— ———
TI-NHTSA 007043



