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. IN-PROCESE 1P-2 TEST SUMMARY {PS §7-14)

10 GENERAL

11 Customer  Ford Motor Company

12 T PartNumber  TYPSL21

1.3 Customer PartNumbar  {deRa) F2VC-DFE24-AB

14  Specifications: Ford WW number

15  Oate Of Completion: 87/03185
16 Quantity Of Unts Testo: 54
1.7  Dispoaition Of Testod Units :
Davices teated wam retaiiad by Texas instrumaents.
1.8 Tltoat sedes number: #1 through #8 .
' W7 through #12 (Vacuum}
#13 through #18 (Temp Cyoiing)
19 through #54 (Flukd
20 TEST PROCEDURES AND RESULTE
- All switches wor tested o Ford Englneering Speciication (delta) EB—FMQFHA-M Tests wor
; oompleted with produotion parts, selected on & random basks to rapresent the entine produciion
. population as much kA possibie, 1
Pmmmmmmmmmmummdmnnmm.
21 Calibretion
Procedure: Calibration was chacked &t room emperaiure (18 degress C 1o 35 degress C
amblen air as the preasurs medium. mmimmhmuﬁ.ﬁu
actuation (slectricil contioly opening) at B0 - 180 paig, , and release {oontacts: raclosing) At 20 paig

minknum. Al tests were accomplished afier the third cyole with the switch conduating 700 - B0
“ miFamps at 12.0 - 14.0 volis BC. The e of pressurs change {(ramp=up, ramp down) was

i P ———— e

apcompiished at 60 psigleec,

i, '

. Pre-teat and Posi-teat reaults an In the VibratlornyVaouur/ Temp Cyoling/Ruki Rssistance teet
pociions respectively. _
CUSTOMR, Ford WOIOT GO, | THOT! SPPROCEIN 4 THET SRR Pace 1 or 8
TaaTen Y E. Aoee/ Eng Lab mmmmmmq DIV TTPOLE
APPROYEO BTy A Wall, MATERIALE & CONTROLS GROUP oo PaST-14
paTs: March 17, 1987 ATTLEROROD, MASSACHUGETTS 0%708 PILE AN P

TINHTSA 012071




IN-PROCESS IP-2 TEST SBUMMARY {P8 87-14)

22 Volage Drop
The voitage drop acress fhe contact amva ks autompticaly checkad by the test equipment.

Pmmmmmumhmwmmwuw Fuld Rsaistance wat
portions reapectively.

. 28 Cument Lasimge

Currant lsakage was measured with 500 volls | mmmmm Thammhdup
ohaclad weare: _

Betwesn tha ewlioh lsady whh contaots opon.

Ealvann the arminals snd cass (switch hoysing) with coniaots closad.
, Batween siihor terminal and case (switch housing) with comacta cpan.
!
. mepummwm“mmwmmmmwmamm
‘ . purﬂmnranpwwuly
: 24  Proo | |
Dlllhmﬂunmmumrmnwwmm Tﬁmummmlmu
. part drewing. Equipment ks Ensrpak model P-362 hydruiic hand pump using Enerpak hydrulio
= fuld g5 the pressure madiam. Fiiis & ramovad from the devices using a combinetion of vasum end
: msaidug-ires solvent Sprayon {TiA) Hi-Tech 02002 T Elacirio Contaot Clearer. US Geuge 433714
li reading (o 5000psiky with 100 pelg Inoremanis, resolvable to B0 pelg, colbreiad quariedy. Custom Tl

' designad and bullt asfsty sncioaure.

Pre-tast and Poat-tast regults are in the VibrtlorvVacurs/ Temp Cycling test portions reepactivaly.

r—— L.

ST FOrd Wolor 05, ] THES BLAROGINS I8 TRRT SANRART o T or 4
Aremovem s  Jm Well, GRA | - WATERLLE LOONTADLS GROLP bod, PAST14 |
DATE: Maroh 17, 1967 ATTLERGRO, MARSAGHUBETTE oire E“ " TivT

THNHTBA 012072




s IN-PROCESS IP-2 TEST BUMMARY (P8 §7-14)

25 Vibrstion

Devioss teeted: T1#1 through #4, |
- Equipment used: Vibration table, Ling, model AZ08 with Hewleit-Paciard madel 5427 conirols. Al
tank with 350 peig minimum pressusized Nitrogen used o acluate devices with at sast 1.1 fimee
madmun aciyation specification on part drawing; 300 psig x 1.1 = 330 pat minimum.

Switches wera mouniad in the teet port using the cuimently rsteased slectiosl connecior hefore the
start of tha teet. Swiiches ware vibrated in &t 9 planes with elecidcal continulty monlioned duving the
ontire tout, Ty nblent alr.. inlewmnal prodsure was maintsined at zero Kpa Q when the switch was in
the closed poaltion, and 1.1 fimes meax actuation pressurs shown on the prnt when the switoh was
the open position. The awliches wers vibraied at 1.8mm diaplacamenii {pesk 1o pask) while varying

the frequeney wilfonmly from 5 10 80 to § Hz over & 5 minule period, in sflemade ors-hour pedods in
the opan arxi closad mmammmmmm fornhulhltm::fﬂm

Cuitbrxtion Pre-ieat Results: mwmm1mmwmmm
waa 3.3, Allvalues were well within the spediiicalion. The average releass was 58.7 psig, and the
siEndarg deviation was 7.4 Mwhmmwﬂﬂlﬁhmpdgmmm -

Callbration Postiest: Reeults: mmmmwman.am.wﬂ-mmm
was 4.6, All vajues wars well within tha specificsticn. Tha releaos wik 84.9, and ihe
atandard deviation was 6.4, A5 viluse were well within the 20 nﬂmmﬂ

o e ——————

. Voltage Drop Pre-test Reguits: awunum mmmmmm
- mﬂmmmmm

ﬂ - WDMFWMI!‘MNMW NIMnuuﬁﬂ-mm
P mmmmmm

. CumentLeskags Pre-teet Resuts. Statisics not calcuisted. Mvﬂu-mrlwllhlmm-
n. 0 specticaion of 100 microampe.
S  Current Laskage Post-inet Resuiin. Statistios not calousied. Al vakies wers wel below the
spacifioation of 100 mioroampe. -
MMMMMMMWNMMHMWMm%

Broof Post-test Riseults: mm&mw“ﬂmdﬂphhﬂmm on ol

All et swiohes met the acceptance caitera in he Ford E8 spsofication.

SUETOMEN mmnﬁ. ™t H'I'-tm - ' mac Sor B =1
{ Tt v, & Posw ing Lab | TEXAS INSTRUMANTS INCORPORATRD [Oifoce 77P8LE?
APPROVEL BTy Jim Wall, WATENASACONTROLIOROUP - | boa. PR ET-14
DATR: Mayoh 17, 1997 mmm_m ' . Wi, v

TI-NHTSA 12073




Nobe: MHg-ﬂ-ﬂBpﬂ-m

G.Hbmthm Results: mwmmimﬂm. and the standaerd deviaiion

IN-PROCESS IP-2 TEST SUMMARY (PS 87-14)

28 Vaouum
Davicas testads Ti #7 through #12.

Equipment used: Idnnsy vaouumM pump. Senactan pressure transducer; erial no. 105035 Modet
THTET-::.I range 0-25 peia calloratad quartady, Wih Fluke madel 50208 Dighial Mstimeter
Switohes Ware mountd In the 1ost at foom tempersture, armblent ar as the pressure medum.
mmmmmﬂmmmﬁsmmmmmd
mmmmmmmhmmmﬂﬂumﬂg nﬂm '
vaouUm - __

—————

Smm Hg = 0,118 pai = 0.800kpa

GﬂhllﬁmFm-lut Reguita: mmmﬂmm1mmmmmm

was 830, Al values wore weil within the specification. mmmw«m-mwn
WMIMIHJE thmmﬂmmmmm“mm .
g
was 4.5, All values wer wall within the specification. The average nelsase was 3.3, and the i
MMMMWM All vaiuss were wal within the 20 psig minimum spacificaiion. ]

mmnmmmmm Hvﬂlﬂmﬂmnmm
MMM

mwm Biatistios not caloulated, Hvﬂ:ummwﬂﬂhﬂu

Currsnt Leskage Pre-taat Reaulis. Statistics not caleulaied. All valuss wers well baiow the
npmumunmm ,

I
Gumtmmm Statistics not calculatod, Mmmmuihhwﬂ- i
mﬂimm , , i

f

|

i

of 200 m¥volte maxknum. I
. ) ] |

f

: PmuiPn-ulle mmamuwmmumpmummmnmu:l
- devics,

qummmuhw.Munnmsam . )

i : . i - ol 4 oF 0 |
> _ 1 PADY- 14
DATE Ihmnﬂ' 1il'r 1 ATTLERGRG, MARMCHURETTS oxme LA NAME: P TH I




. INPROCESS IP2TEST SUMMARY (P8 ET-14)

8 mmrom |
Devicea teated: Tiliammna.

Equipmant used:. mmmmwmmmu qun-
C 1o + 200 degrees C, humidity oontrolied. : Custom T1-designed snd built ayoler, utiizing Enspek
Integrutod yirauike preasuns source, TIATS Prognammaiia Logie Controliar, Maog servovaive and

controfier, Simpson signal genacator, and apposing-plston Auld leclsion, 10 produos 2 hydraoiic-fold
Tow-type pamary willh & brake-Buic dead-and -lype SR00ntary with & 24.s2ation manbiold

equippad with intemal heaters. Capability 10 5 he at 0-1800 peig cycle. Cusiom 71 designad and -
- bt 24 atadion Swich Monkor Clreull whilsh automadically stops:-the oycler iy the svent of sbnomal
switch action, defined as sontinulty changs which dose nct track the sigral from. the signal
mmnr mmmm

Calibration Pra-sel Raeulte: mwmﬂﬂmmmumm
was 4.3, All valuse wers wall within ihe specifiontion. The avampge relesss was 83.8 paig, and the
standerd deviaion was 4.3 Mﬂmmwﬂwﬂhmmmm

Calltvation Post-test Reaulte: mwmw1mm.mnmﬂm
was 4.5, All valuss were well withir the specification. Tha avarage raieass was 50.0, and the
mmuaa Mvaﬂlmuaﬂmnﬂmm

vmnmpmum smmmm All vakues were well within the
mdmmm :

Voltage Drop Posbiset Results: ; Mn_unutm H“mmmmm
mmmmmmm :

WMWFWM mmm Hlummwﬂmh
Muﬂmnhuum '

MMWHMWMMMHM“
apadﬁuﬂm wm . .

WWM mmuﬂmwmmmhmmm-dmw

Proot Post-eet Results: mmdmmmm.dmnum chenvedonaty
AN six ewiiches et Te acoeptanos odiera In the Ford E5 apsciioation

2
3
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INPROGCESS IP-2 TEST BUMMARY {PS §7-14)

26  Fiuid Resintance (Thess were not rapastad se this series of tts are onow yesr only)

Davicas teated: TI#19 through #54.
Epipment : manhEsm{fmﬂum]q appropriak bokkers and atorage

" apparatus; vested hood.

Fisaulin: The 36 deviosa ware divided inio groups aa follows for submacguant Susting, Results of
thees tests are reportad belor. ) |

" Impotee; : mWau

Tormingl Strengll;  #31 through 42
Hurmidity: #48 through 48
Salt Spray: #48 hrough 64

281 Impuiss (MB through 30)

Callbration Pre-iget Reafix The average aciuation was 135.4 paig, and the stantiand deviation
wib 6.9, All vitiuos ware well within the specification. The average refoase was 104.7 peig, lmhu
mmmu mm\vmmﬂﬂnmmwgmm

Calibrafion Post-teat Results: Thmmaﬂﬂmm1mmmﬂuwmmu

5.8, AN vakes wera wall within the spocifioation. The Sverage reloase was 98,8, und tha standard

deviaion was 3.4, umﬂmmmmmmmm.

Yoitmge Drop. Pmamu-mmmm Mmmwﬂlﬁﬁnmm
of 200 milivolts madmam. .

memmmm Al valuse were well within the
specification of 200 millivolts mypodmum,

Cumsnt Pre-tost Reauts. Swunutwnﬂm Mvulmmmhmm
specifioation of 100 miomampe.. . - _

wmm Sialiciics not calculatod. Almmﬁhmhl
wmmwmm :

Procf Pre-teet Reeults:. No svidenoe of fluld leakage and no drop i teet presaure obeerved on any

| Froof Poat-tast Results: No.svidence of fluld leakage and no drop In test pregsurs obaerved on any

All twelve awiiches met the acceptanos criteria In the Ford EB speciflosiion,

oustoaws Roxi Molor Go,

e e - ———— T ———— .
TENEED WYy b5, oMY Eng Lap . ]
' % _Jim QA | MATERALS & CONTROLE GROUF 6051 PEGY- 14
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INPROCESS IP-£ TEST SBUMMARY (P8 §7-14)

282 Torminal Strength (#21 through 42)

Calibeation Pre-test Results: The average actuation was 141.6 pelg, and the standard deviaiion
was 6.4. Al voluas wers well within the epeciiioation. The averags nleass wag 105 psip, and the
standard deviation was 8.8 Al valuas wend wall within the 20 paig minimum specificalion,

Calibration Post-test Rasutts: The evarage aciuation was 156.8 paig, an tha standard deviation

wes 5.8. All values wars woll within the specificztion, The avemge release waa 103.6, and the
stanchird doviation wee 6.2. All valuee wars well within the 20 peig minimum specification.

Voltage Drop Pre-test Reguits: Statistica not caléulated. ANl valuos wora well within the epecifioation
of 200 millvolts maximum.

Voliags Drop Poal-iest Resulls: Siatislics nol caloulaied . All valuss wore well within the
gpacifioaiion of 200 miRvolts madmon.

Cument Pre-taat Resuls, Stalistics not oskouiated, All values were well balow the
specification of 100 micoamps.

Cument Leakage Post-test Results. Statkstice not caloulated. All vluea ware well below the
apeoffication of 100 microamps.

mu—mm No evidence of flukd leakage end no dmp In et pressure phaarved on any

Proof Post-teagt Resuts: No svidenoe of fiuld loakage and no drop in fest pressure ohasrved on any

All twalve gwitches met the acceptance crilsria in the Ford ES apecification.

283 Humidty (#43 through 48)

Cabration Pra-test Results: The average actuntion was 144 peig, and the standard deviaion was
8.2. All'vaiusd wers wel within the cpecificalion. Tha cverage relsats was 109.2 peig, and the
standard deviation wag 12,1 Al valuos were wall within the 20 peig minimum specification.

Calfbvation Postest Fesults: The average solusiion was 137.7 peig, snd the standar devialion
was 4.2, ‘Al velyes were wall within the speclfication. The averags relesse was 96,3, and the
l'tlndllﬂthuhtlmwul!-.t Al valuss wers well within the 20 peig minimum specification.

» Drop Pre-lest Rosults: Statisiice not oafculaled, AN vaiues ware well wihin the apeciioation
af 200 milivoits naximum.

mwmwmw Mmmﬂmm

of 200 milivolla medmum.
CUNTOmER Ford Molor Gow TRAT: M-PROCEOE I8 TRST SCRISARY [waag 7 oF B
 TESTIO WY E. Floaw’ EngLab | TEXAS INSTROMENTS INCORPORATED | Divos: 77P8LE-1
AFpROVEDIEY: Jim Wait, GRA MATERIALE L CONTROLYS 4RO Do F8 07- 14
DATE: Mgoh 17, 1897 ATTLERORD, MASBACHUBETTR S2708 PLAMANE: B YROTON

TI-NHTSA 012077
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IN-PAOCESS IP-2 TEST SUMMARY (P8 97-14)

Current L Pro-teat Rssulis. Statistics not celculatad, Mmmmlbuluwﬂu
gpacification of 100 mioroamps.
Cumrent Post-taat Feaults. mmwum. All valuss ware wall below the

spacifioation of 100 microampa.

anlPrl-thquu: No evidence of fluld leakage and no drop in test presaure obssved on any
Proof Fost-teet Results: No evidenos of fuld eakage and no drop in taat pressure cbserved on any

All glx wwitches met tha accaptance oriteria in the Ford ES apacification.

284 SanSpy (49 theough 54)

Calibrafion Pre-ieat Results: The averape aciuetion was 142.6 psip, and the standand devietion
wag 2.7. All values ware wall within tha specilication. The average nalesss waa 108.7 psig, and the
gtandard deviation was 4.5 Al vaiues vans well within the 20 paig minimum epeciiication.

Calibration Post-test Resulls: The everage actuation was 138 peig, and the atandard deviation was
4,5, ANl values woro wall within the , Tha averags releast was 100.3, and the stendard
derviation was 4.5. lehmmwﬂ%ﬂummmmwm

Yoltage Crop Pre-test Reoutts: Statisios not calcuinted. Al values wore well within the specifioation
of 200 milivotts mexdmum.

Veltage Drop Poat-tast Fesyite: Stafistics riot caloulated . Allvaisses wers wall within the
mmﬂmmmm

Currant Pre-tagt Results. Statistion nat caloulaied. All valuse were well brlow the

specification of 100 microampa.

Cument Leakage Post-test FResulls. Stafietics not calciiated. Al values war woll bolow the
spacifioation of 100 microampa.

Proot Pre-test Reaults:' No evidence of fid leskuge and no drop In test presaure obesrved on any

Prool Post-test Results: ‘No evidencs of fluld leakape and no drop in 1ot preasure observad en any

Al stx switcime met the acceptanca orfieria inthe Ford ES speoification.
Pro-teat and pogt-taet actual swiich test resutts aro atisched ot the end of this tost summary.

SUSTOMEN  Ford Moor Go. TRET! DEAROOESS B THST SNRIMARY L
Teeri 37 E. Rosw/ EE TEXAS INSTRUMENTS INOCORPFORATED | ool ' 77P8LE1

{ APrROVEG BY:  Jim Wall, ORA MATERIALE & CONTIOLYS GROUP 0001 PO 7 14
paTes baich 17, 1997 ATTLERORC, MASSACHUSETTE 02708 "PRE WM I TRVTMG

TI-NHTSA 012078



INPROCESE 1P-2 TEST SUMMARY (PS 97-14)

10 GENERAL |

i1  Customer:  Ford Motor Company

12 T\ PatMumber  77PBL2-1

13 Customer PatNumber (dota) F2VC-BFS24-AB

14 Epldﬂmm Ford Enginesring Speciication number
{delta) EB-FZVCEFI24-AM

18  Dete Of Completion: S70/15
~ 1.8  Quaniity OFf Unite Teated: 34
17  Disposition Of Testod Units :
Dervices toated were rtained try Tedas fnsinaments.
1.8 Titestsaries number #1 throigh ¥ (Vibration)
- W through #12 (Veouun)
#13 through #1é (Temp Cyoling)
#19 theough W54 (Fluid Rasistwnce)
20 TEST PROCEDURES AND REBULTS
Al switchas wers aisd 10 Ford Enginesning Specifiaaton (deite) ES-F2VC-SF024-AA. Tasis wors
completed wih producion parts, selacied o a random hasla i1 epresant the sniire production
popuistion as much as pousible. _
mm-mmﬂmmmmmnmwuwmm.

21  Caiiration

T —_— e e —

Proosdura: Celibration waa cheoked et room tsnpenstun (18 degrees C 10 38 deghies C) tsing
amblent ok as the pressure medium. Celibration settings, ss specified on thw pert drawing, am
nciusiion (slectrical contacts cpaning) et 90 - 1Nm..mrdm{mmmumm
minimum. Al taste wers sccomplished afler the thind cycle with the swhah conduating 700 - 800
mifiampe af 12.0 - 14.0 voits DC. The rale of pressurs changs (Mmp-up, ramp down) wes

sccompishad st- 50 psigieec.
1 Pra-test ard Post-teet ceautts ars In the Vibration/Vacuum Temp Cycing/Fiukd Reaslstence test
portns respactively.
GUNIOMAR. Foni Motor Go. | THT: PLPROCEEE WA TRwT AR Toa T o &
TETROWY: &, Fose/ BrgLab | TEXAS INSTRUMENTS INCORPORATED | Dvios: _77PSLE-t
APPROVEDWY;  Jm Watt, QRA © MATERIALS L CONTROLS GROLP poc.: PEAT-14
[owre: Apek 04, 1667  ATRUGORG, MASSACHUSETTS 02703 Wm'

TI-NHTSA 012079




IN-PROCESS IP-2 TEST SUMMARY (PS5 87-14)

22 Vokuge Drop
MWMMMMM“EMMWHHWM -
memunmmamhmw-mnﬂmwmummm
partions reepeciivaly,

23 Cuwyent Lenkage

Currert lesiage was measursd with 500 volta , 80 herlz altemeating cument. The curment leakage
chacked wers:

Betwaen the termingls and case (swiich housing) whh contacts closed.
Betwaen sither terminal and casa {switch housing) with contacts open.

| Pmmmdhﬁhﬂmnhmhmmmmwnwmm
porfions reapactively.

. 24  Proot

Cafbration readings wers racorded anty after proof tastirg) . Test proasure was 4000 peig par the
part drawing. Equipment 1s Enerpak model P-302 hydraulic hendd pump ueing Enerpak hydraulic fluld
as the pregsure macium. Fluid is removed from the devicas using a combination of vacuaan and

I raekiue-fras acivent Bprayon (TM) Hi-Tach 02002 TF Elaciric Contact Clesney, US Gauge 233714

: _ resiing to 5000palg with 100 pelg incremenis, resoivable to 50 psig, celibeated quertary. Custom Tl

] deaigned and buikt ssfaty enciosurs,

Pre-test and Post-toat results sre in tha Vibretion/Vacuum/ Temp Cycling teet porticns respactivety.

R e -

SeToR Fort ok G T, SOROAE S A TR SRR TeT i
TesTED BY: - Rosel Eng Lab | TEXAS INSTRUMENTS INCORFORATED | oavice:  7TFELZ

APPROVED EY: Jim Witt, ORA MATERIALS & CONTROLS GROUP poC.: PR ET-14
naTR: Aprl O, 1007 ATTLERCHE, MABRACHUSETTS doves FRE NANE: © TRATINE

TI-NHTSA 012080




IN-PROCEBS IP-2 TEST SUMMARY (PB 07-14)

25 Vibreten
Dﬂinuhlhd. n# ﬂ'ﬂluhﬂ

qu.mltm Vibration-table, mmmmwm Eﬂfmmuh. Al

~ 4k with 350 pelg mininum pressurizad Nrogen wsed to actuate. devices with of Jesst 1.1 times
medmum eciietion specificstion on part drrwing; 300 pelg x 4.1 = 330 psl minkmum.

Switches wam.mounted in the st part (eing the relaswid slecirical connantor before the
giart of the test. Swikchas wem vibrated: 1 sl 3 pisnee with sisciricat continuity mondicred during the
* antre-teat, In mmbiect air. Intered prestite wika nmaintainad st zero Kpa G when the swich was in
ihe cosad posttion, and 1.1 times’ max actuation presauns shown on tha: print when the switch wes in
the open posifion. The swiiches wena vibrated at 1.5mwn dispiacsment (peak o peek) while varying
mWUMMEHNMEHWlumm In allernmte DO-Hour pariota n
mwmmmh-wﬂahmnhmmmnwmmuahmm

Mwm mmmﬂ1mmmhmmﬂ
" 3.3. Al values ware well within the spacifioaticn. The sverags ralease was 58.7 paig, and the
mmmm nm'nﬂmummmm

Cafibration Posi-test Reautis: mwmmm.am.mnmmm

wae-4.8. All vaiuse were wisll within the specification. The average. releiee wes 54.3; and the
) Mrdd“ﬂmw.ﬂ#. Mvﬁumﬂﬂhh!ﬂmmm

mmwm Shatistion not oaloulsid. ﬂﬁuﬁnmﬂﬂﬂ‘hh
mﬂuﬁmdﬂnﬂhﬂhnﬂdﬂmm

wnmwm mmm Au_mmwu-mm
mdmmw '

mmmwﬂmm mmm Mﬂmmvﬂmﬂu
mmu-mmm

Curemt Post-tent Remuits. mmm Alm“mmm
ap-__allnllan 100 microampe. ,

WWM-.&Mﬂmwmmwhﬁmmmw

device.

- Proof Pout-lest Rasulte: mmmmu er\dmdmhhltmmm:w

All s pwitched MnmﬁmmhFﬂEﬂ-m

cusToume:  Ford Mokor Go. AT IPROGEN I8 TEST U . ) 3 or §
TRETER BY. E. Roasd Eng Lap m_ A INSTRUMENTS INCORPORATID | % TTRRLEt - |
DATE: 18T ]

TINHTSA 012081




- IN-_FR:DCESSIP-E TEST BUMMARY {F8& &§7-14)

26 Veomm
© Davices testad: T1#7 through #12.

Equipmen used: MWM Sanactac pressure traneducer, asial no. 196033 Model The
T27-02,. range 0-25 pain calibested quarterly, mmhmmmumm
caffbrated quarierty. .
'.mﬂmmﬁhhhﬂ ummm*-mmumM '
Switchea wars subjacted to 5 cyolea of vaouum from simosphSwitches wace subiecisd 1o 5 cyces of
vacuum from stmasphic presture (T80mm Hg) to an absokute presaire of 3-8 mei Hg , maintainig
vacuam for- B0 seconds.

Nots: 3mm Hg = 0.068 pel = 0.400KPa
Ormm Hg = 0.118 pel = 0.800kpa

Catibration Pre-dust Results: ﬁummﬂw1ﬂ£ﬂﬂhﬂuﬂdﬁﬂmm
880, All values were wall wilhin the mecilioation. The avemge release was €2.7 paig, and the
standard davietion was 4.8 All valyes wers well within the 20 peig minimum specifiostion.

cmmmm Resuls: The average actuation was 128.2 peig, and the stenderd devistion

wae 4.5, AN valuos wers wall within e specification. The average release was 85,3, and ths
standard deviation was 3.4. Muﬂmmﬂuﬂhhmmmm :

mwwmmﬁnhmm Mnmmnﬂmwm
of 200 milkvobs méximum.’

Yoltege Drop Posi-test Results: Statiatios not oslculated. Mnﬂmﬂﬂhh
spacification of 200 millivolts mesdmum,

Curont Laskage Pre-teat Reeults. Mlﬂunutm Alnluumwﬂbahwﬁn
i o spedification of 100 micvemps.

. : ) Current Leakage Post-test Results. Siatieios not osloulated. Afl valies were woll below the
npndlullhnd'lmm

Prqu'Fu-hltM No evidence of fluid leakage wd no drop In teet pressurs obaorved on aoty

Proct Poet-tast Results: No avidenos of k] leakage and no drap in test pradsune cbeerved on arty

u‘mmmnmuhchhhmﬁam

ousTosER:  Ford Mol Co. _ AR ' 4 of 0
TRATHO BY: E. Foww Eng Lab | TEXAS INSTRIUMENTS INCORPORATED | SviGE: 77PEL2A
APPROVED BY:  Jn Walt, MATHRALE ACONTROLS GAOLP |inec.: PBST- 14
mm'MﬂJ”. ’ ATTLENORG, MARBADHUSETTR OSM "=
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INPROCESS IP-2 TEST SUMMARY. (P8 7-14)

. o B .
. Davices tesled: n-ma-m-ma. _
qu.#mnnll.lld: mmummmmd = 55 dagrees

G to+ 200 degrees C, humidity condrolied,  Custom T1 designed and bullt avcler, wiiziiig Erarpek
integrated hydrmulic pressure wource, TEHS Programmeabia Logic Controler, Moog seivovalive and

- oontrotier, Simpeon sigril generstor, amd opposing-pieton fluid isclatore, 1o produce & hydmulic-thikd

flow-type primisy with-a brake-fuld deisi-snd -Lype secondery terminated with a 24-stwtion manifold

suipped with inlemal hesters. Capsbiiy o B hz at 0-1500 palg cycie. Custom T designed and bk

24 viation Switch Nonitor Clroult which automatically siope the Gycler In the event of abnormal swiich
mm-mdmmmmmmmmwmm

Thermoooupis neadauts calbrated quarticty.
Galoraion Fro-taet Resui: The svarags sctustion wes 129.7 peig, and the standis! deviaiion was
4.3, Al veluea ware wall within the o The sveripe relosse was 03,5 peig, and the

standard devieion was 4.3 Mvﬁ-mwﬂwﬂﬂnhlﬂﬂnﬁmm

'mwmm:mmm“1mmmhmm

was 4.5. Al-valos wara well within the specification. The mvemmge relesss was 59.8, and the

- - wtandard devisiion wee 2.8 - umw-mmnmmmm

'WWWM mwm Mvﬂmmuﬁﬂlﬁﬂu
mdmmw

WWMM mmm Mm'.wlwllmm
mﬁmmm

Cument Laakags Pre-iast Results. amn-mm Mmmmmu
npldnuﬂnﬂu!'lmm i .

curmwmmm mnutulum HMH‘IHIM“ :
mdmm .

_ Proot Pre-tast Resulls: . mmdwwnmmnmmwuumm .

device.

'mwm-mmqm hm-mmdmph hﬂm'mmw' |

device

* Al sbc swiches met the accepisnce crttwis in the Ford ES apeciication.

mmmm 3 —F LT >

TI-NHTSA 012083



iIN-PROCESS 1P-2 TEST SUMMARY (P8 87-14)

2.8 mmmnuummdmmmmwumh
series of nsts are once/ your ondy)

Devices tastad: TiA10 through #54,
Equipmant ; Fhﬂ!umhdm:thEStnhhthmﬂnﬁﬂ}: mew

apparatus; veniad hood.
Reauits: ﬁnﬁhMmdm&hmumrwwmmm Huunntﬂm
toste are reporiad below.

mpuise; E19 through 30

Torminal Strength:  #31 through 42

Hurmidity: #43 through 48

Salt Sprey: #40 thwough B4

2.6.1 impulsa (#19 thwough 30)

: Callbeation Pre-teet Results: Tha average actustion wes 129.5 pelg, and the stendard devietion was
: 3.5. All vaiuss wera wall within tha speciiication. The sversge ralesse was 64.3 psig, and the
- wandard deviston was 8.7 All viskoes wers well wiihin the 20 pelg minimumn spacificstion,

Colitvolion Fosi-test Rosulls: Thummmﬂnnm 118.1 puig, and tw siandard derdation aa

-J 3.4, All vaivea were wall within the speciication, The average relsnse was 65.2, and the sandard
i deviation was 2.9 All values were wall wilhin the 20 paig minimum spacification.

I Voitage Drop Pre-ieet Result: Stetistics not caloulated. Mmmmlmmhhwm
of 200 millvals mexdmum.

Voliage Drop Posi-inst Reauyits: Statistdcs not calcuiated, Al values wers well within the
¥ . spacification of 200 miliivolty modmum. :

1 - Current Lealoge Pre-<asl Resultn. Steisfics not calcuieted. AN velues wers well below the
; specification of 100 microamps.

mmtumrmm Statistics not caloukated. Mmmwﬂlﬂmh
spacification of 100 microamps.

Prexsd Pro-teat Rosults: Iflnwldnuu"_lﬂdhnhnnmdmduptnhltmm-dmw

davice. _

Proof Post-iast Rasuits: No evidence of fluld lsekegse snd no drop I feet prsesurs obseoved on any
dirvicn,

Al timive awitches mat the scoaptance criwia in the Ford ES spacifioniion.

CURTOURR: Ford Miotor Co. TERT: IR-FROCEES P2 TENT FURNARY waoe § or &
TRETRG BY: E. Rows! Eng Lob TEXAS INSTRUMENTS INCORPORATID | ogncs:  77PAL2-1-

1 APPROVED BY:  Jim Wall, ORA MATIRIALS & GONTROLE ORDUP Doc.: PRGT- 44

pATE: Apel 04, 1997 ATTLREORS), MASSACHUSETTE 0203 LA P TRETSG |

TI-NHTSA 012084
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IN-PROCESS |P-2 TEST BUMMARY (P35 67-14)

2.3.2 Tormine Strangih (231 twough 42)

Callbration Pre-test Results: The average actustion was 129.9 pslg, and the standard deviation wes

5.2, ANl veluss ware vwell within the specification. The sverage relasse was 81.7 psig, and the
standard deviation was 5.8 um-nmmmhnmmnimm

Callbrstion Postiset Resuits: Tha average ectuation was 131.3 pelg. and the stendeard deviation
was 4.7. All values wars well within the speciication. The averngs release was €4.5, and the
siandard deviation was 4.8, vaﬂummmlﬂhhhznmmlrimummm.

Vaoltage Drop Pre-test Resulte: Statietica not calculated. ummmmhmm
of 200 miiivolts meodmum.

Vokage Drop Post-test Resulis: Statistics not calciiated . All values wane wall within tha

~ apacification of 200 miflivolts maxdmum.

Ciatent Leakage Pro-test Reaults. Statstion not calouteted, ANl valuns waee wall baiow tha
spacificaton of 100 microanmpes.

Cument Leakage Post-test Rasults. Stetistics not calcuinted, All vaiuas were well below the
spaciiicalion of 100 miocroempa.

Proof Pre-test Reaults: No evidence of fiukd leakege and no drop [n test pressune chesrved on any
devics,

Proo! Post-tast Resulis: Hnmdmmmmmnphﬁﬁmmme

All twoive swiiches met the acceptance crikeria in the Ford ES specification.

283 Humidhy (#43 through 48)

Callbration Pre-isst Reawls: The sverage actusiion wes 132 psig, &nd the standerd devigtion was
3.9 Al vaiues ware wall within the apeciication. The average releans was 841.4 peig, and the
stahdard deviation was 1.8 Al valiues wers wall within the 20 peig minimum spealfication.

Calbration Post-test Resutts: The sverags acluation was 141.4 - peig, and the stendard tevigtion
wah 8.0. Al valuss were wall within the specification. The swverage release was 83.85, and the
standard deviaion was 9.1, ANl valuss wers wall within the 20 peig minimum spaciiication.

\olage Drop Pre-iat Results: Statistics nol caiculated. AN values wars wall within the speciication
of 200 mititvotts msadmum.

CUSTOWER: Ford Mctor G0, TREY: NEPROOEES BLA TEAT BAMARY vaes ] oOF B
TESTED BY: E. Row' gﬂlﬂ TEXAS INSTRUMENTS INCORPORATED | pavica:  77P8L2-)
APBROVED BY:  Jim Wall, RIATERMALS & CONTROLS GROUr Doc.: PSET-14
pATR: Aprl 04, 1967 ATTLERORO, MABRACHUAETTS 02703 (PR AE: P TEETNG |
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IN-PROCESS IP-2 TEST auum e aT-14)
P Voriage Drop Poat-test Resuits: Statistios not calculabed . All vaiios ware wall within the
. wmdmmunum

CLiment Leakage Pro-test Reeulis. mmm Aﬂvﬂmmwﬂhﬂwm
spaciication of 100 microamps.

cmummnm mmm Alvallumwalhnhumu
spacification of 100 mioroampe,

Proof Pre-tsst Rasutts: No evidancs offkd leakage and 1 drop In teet preesurs cbasrved on any

Proof Post-test Reeulte: No evidenos of fuld lealmge and no drop in fest presstine cbesrvad on any

Al st switches et the acceptance ortiaria in the Ford ES speciication.

254 SaltSpray (MG twugh B4

- Calibration Pre-test Rasulis: The-average sctustion was 131.7 W.HNMMH
3.8, All values vere wall within ths apedificaion. The svarage relasss was 87.0 peig, and the
sinndard deviation wes 5.3 ummmmmmmm ' '

Galloration Post-test Fssults; mmmfmmammnumm
was 8.5. Al valuse wers wall within the spacification. The mvemge relesss wos 83,0, and the
m-udﬂllhnwum Almmmmnmmmupm

WMFHM mmm Mﬂmmﬂmmw
of 200 miMivelta maximum. )

Votage Drop Post-test Reaults: Statietice not calculated . MMM“MH
mﬂmmm

- mmmmmmmmumwm%n
% o upndhﬂmdimm :

Current Laskage Post-sat Reeults: mmm ﬂﬂmmﬂbﬂwh
mmanmm .

Proof Pra-test Results: mmamwwmmhumuﬁmumm
" devioe. .

Pmﬂmmm Hnmumﬂwmmaﬁphﬁtmmahm-dmm_

TLNHTSA 012688
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IN-PROCESS IP-2 TEST SUMMARY (P8 §7-14)

Mmmmhmmﬁﬁlnnhﬂﬂm
Pra-leat and posi-test actual swiich test results tre sttached at the and of this Wit summary,

-

[TaeTuDBY: E. Rosed Eng Lsb
APPROVEDY: Jim Wait, GHA,

ATTURIOND, MAMACHUMITTE Gy

[oare: Apr 04, 1007



IN-PROCESS P2 TEST SLIMMARY (P8 97-14)

CINTOMRR: Fard Mokt Co. TRET: IH-PROCINS -2 THUT BUMBARY oz T0or ¥
TSTED BY: E. Rosal Eng Lab TEXAS INSTRUMENTS INCORPORATED | pewnica:  77P8L21
APFROVED BY: Jim Watt, QRA | WATERALE & OONTROLE GROUF - | oGz RST- 14
paTe: Aord Od, 1907 * ATTLEBGRO, MASEACHUSET TS 12173 [N NANE ® TESTHG

TI-NHTSA 012088




IP -2 TESTS FORD REG'NT

s JCHEDULED FOR SPRING & FALL YEARLY PER TT BASED ON FORD REQMT
FOLLOW FORD 3PMEC REQYMT PER TEAT '

PART# TIME FRAME TEST PERFORMED
TIPRLSS Jun- AL

BIPBF3-3 Out9i AL

TIPOL3 Jurdd AL

BTPSL22 AugSe AL

TTPALED Aurt AL

TTPILIA Mar8?  PANTIAL

DUE 1087




IP -2 TESTS " . PORDREGWT

_ wn SCHEDULED FOR SPRING & FALL YEARLY PER T1 BASED ON FORD REYNIT
FOLLOW FORD SPEC REQ'MT PER TEST

TIPRIS Junds AL
STPEFA-3 Oote6 AL
HHI:I-I Aug®t  ALL
TIPS Merd7  PARTIAL
N na fuld resistance
7798 . DUE 1087 '

TI-NHTSA 012000
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i v s

mhm.mmmnumﬁmm.

Inwﬂﬁ’m.ﬂhhmﬂ?ﬂ)im
Anaane

Davioe funct . Actualion
77P9L81. bk 50-200 20 min
Our Inthinal $pecs ere mich bghier.

Liat mo know If you niead snything olse.

Regerds,
Velgniing

Podi-it™ brand tax transmitial mamo 7574 |0t pages »

LY . Codnn Idm_

TI-NHTSA 012092



71PS PRESSURE TEST YIELDS
DEVICE: 77PSL3-1 MONTH OF: Dec-98
TESTED 20018
GOOD 28214 GOOD 97.0% ,
BAD 707 BAD 24%
1990 MONTHLY YRL.DO
M__r
JAN 9.4 “ M— )
FEB 28.9 o
MAR 0.8
APR 90.7 -
o :
JUNE 88.0 -
JULY 99.9
AUG 99.4 #
BEP 90.9
ocT 90.5 0 . ' . R ' v . . ,
HIH’ “ " JAH AR AR APR Y JUNE LY ALK | - DET oy DEC
DEC w78 bt
FALLOUT:
20
LEAK 7 %
CONT 99 83%
CA 133 AB%
LA 219 T8%
HA 136 AT%
HR 3 01%
LR 0 00%
Lp 4 01%
GR 14 05%
HD Q 0%
i ZPLP o0 3%
' OTHER 6 02%
|
| COMMENTS:
\ TENHTSA 012083
i HYD_AVDT/284yleid Page 1 of 4 82097




77P8 PREBSURE TEST YIELDE

DEYICE: 77PSL3-1 MONTHOR:  Juki?
TESTED 32438
Q00D | 3234 G00D 20.5%
. BAD 171 BAD 0.5%
100
1997 MONTHLY YELDS
- J\Vf 3
JAN 032 o /
FEB 008 N
MAR 9.9 I
APR 9.0 “;{
MAY 0.5
JINE T 02
JULY 09.5
AUG w0 . . .
p F ] [ | 1] R AT ARE ALY NS L. ooT NV [ ]
ocT M7
NOV
e
PALLOUT:
1“ -1 . ._|
I-!l“ . 1m "'"-i-';“i' .
CONT & 02% 100
CI. T .m TLREC
LA 2 o1% - i
A 124 8% T
HR 3 0% |
LR 0
Lp 1 0% -y
cR 4 01% o -
HO LEAK  CONT A LA L HR L] o Im WF O
IPLF 15 i FALLANE CATRAORY
OMER & 0%
COMMENTS:
TI-NHMTEA 012084
HYD_AUDT/2G4YIELD.XLS Fage 7 of 10 aear




TTPE PRESEURE TEST YIELDS

DEVIGE: 77PSL3-1 NONTHOR:  Ducd8
TESTED 26719

G000 2TA5T GooD oF7.0% R
BAD BAD 3.0%

1996 MONTHLY YIELDS

JAN L

FEB:

MAR 800 bl

APR 8.5 -

MAY 958 E

JUNE 948.0 -

JLY 90

AvG 8.9 o

SEP 994

NOV 9.5 M PR MAR  APM  MRY JUNE  AAY MG O MF  OCT MY DG
PDEC 970 1o
PALLOUT:

LEAK 1 0%

CONT B3 24%

cA 82 24%

LA 7 02%

HA 73 255

HR 3 01%

AR .0 0%

LD 4 01%

CR 580 1.95%

HD - 168 .08%

ZMr 57 20%

OTHER & 2%

COMMBNTS:

HYD_AUDT/204ylel Page T of 19 _ Br26/97
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This wonkd be the mmery of the T7FSLI-1 fest sottngs:

24 pilots aro medo by hand. Those pilots #7o Grommsre tested. The promure toster Licky are:
Acuathon J05 40 150 PRSI

Helems 20 % 135 PSI

Differential 13 o 130 P8I

In onder for the device i go 1o production, the pilot meen actsation yaluo has 10
bobetwemn 117 - 133 PSI; both sxtoation end relesse stasdad dovintion hes o ba

loas then § PSL, mod the mess differentisl hos to be bee Sean 30 PRI, ,

All the pilow kave it et good in onder for that 1ot 10 g0 t0 prodoction.

All i prodoction devioos heve fo st good within e presyury tester Hmity sintnd sbove:

1 there s anytking olse you meed, planse Iet me know,

Regards,
Valeation

Phone! (308) 233-1253

Page: (308) 236-1010, pg. ¥ 124
Bmall: vvideva@il.com -




.o

Toxas inwirmwnts insdrpsiatel

Filsaartals: el Conmtonl: Bronip
' 34 Forae1 Snen
‘b TEXAS ' PO Do 28
INSTRUMENTS Atalngra, A (22303-0684
{508 ZH-IBD
Ocaber 17, 1597
Boach Attoumotive
Brake Systars
375 Belvadare Deive
Galintin, Ta 37066 . s
At Mz Eomy Poory
Swppliar Quality Bagiwoor
Subr  Allied Signal Pressure Switch P.N. 2234330
TIPN. TTEBL3-1

Ref Yo Octobar 17, 1997 Tolophoe Call

Doar Kecty,

Encioesd, please find tho Engineering Aslysh Roport fir the mcently awitobes.  As we hed disonswed an
the phona, the inflrwing infermation i provided mistive o the (2) Bosch Aciuotive Procemes Swisch
P.N, 2134330 remried dos i inoporstive rwitchas , cansed by forign debris on tha tameinals.

"We wouald like oo aaxist Boach Ackrmotim Bl Syvions in ideatiiying the souros off the fowign dobris oo
the mcryimals,

Plagan jat e imow if yon heve any quostiond, T ot be reachad xt (308) 236-1719,

Eugiesor
Amtnmotive Seescrs & Controls Business

ek  Engimconing Acslysis Report

s Afamas Masek, M8 23-4; Foim Peckoois , M3 12.29
* Tou Kexiel, Srpplier Quality Managermest Coutact Enginear , Bosch, Soats Bel I
Andy McGiokk, M5 73

TI-NHTSA 012008
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|%g!m Numbar: CARST 64
| 2439881
. [Camtowss Part Numghar:
[ TT Paxt Numbars TIPAL3-1
| Castoser Eajoction # (i any)t nane noted
Comtact: Rary Pory
Dats of inkink 1017757
Tl et TR
‘Neat repert update dus: 10/24/97
I":::'AFIEt- T OPEN |
Quality Assurance Bngineering: Jim Watt(Champion)
Mnuficinring Engingering: Valentine Yideva
Design Bnginesring: DiHs
Mannfacinring Superviser Joe Canmm.
Pryblery Deseciption

On Qotober 13, 1997, Texas Instruments was notified by Bosch Braking Sywiens Kerry

Pexry, Sapplier Crulity Engineer, thet (12) 77PSL3-1 devioes were reportedly o discropet by

the Ford St. Thomss , Canada, assemhly plant.  The pwitches were repoctadly disorepant during

* the end of veltkile diagnostic roa-up test, whera the Jagnostio dlecrwpmoy coda indicated the
swiich s discropent.  (2) dovioss were reiumed to Taxn Instrunents sid wars received on

10/16/7 for sealyels. The rexusining devioss woen repextediy dlsosnded by the Poed St Thomas ,

Canads, sssecbly plant . The devics date codes ware noded ss 7174, which indiogies the switches

were made in tha June 1997 timeframe, '

TINHTSA 012009




Cantalzmeyt st Slert Torm Carrective Actions

mmmummmmmmmmmmm
mmmmhmm

s0d Verifucxtion of Roet Canss

1. X-Ray: mmmmxmﬁ.mddidmme . The cantacts |
appeared 10 be in place, fhw countact &rm appeared normal, and the ceramic pin appesred % be in

2. Dlelectric Tasting: Ditleotrio feeting waa ponducted on both swiskchos to asscas whother
‘particulste contaminstion could be affecting the contects electrivelly.  Diclectric breslodown
voliage showed nominel on both switches.  (Subsequent dieleciric testing with s nuting
oonnector harmess showed high woltage , up to §50 ¥, mutnn&hrhmhﬂldpﬂrh
-m:HﬂMNMWMJ

3. Calbratien Testing: MdﬂﬂmmmwhﬁﬂmmTL'
custeen devigned proswre (oeters. A summery of results i sbown it the ible bolow. Calibration
readings for sctuntion snd relesse. prossures wearn noted to bo in the nominal range.  Additionslly,
markings on the aluminmn erimp showed that bath switchos were teated through production tester
#3, vad both mccossfully passed the production calibestor during oalibestion.  {The calibrator has
thhﬁltmhrmhmmhtmufﬂwﬁnﬂthm - Tha calibrator does
mmwmmﬁhmﬂw _

4, Viemsl sxaminstion: nwmmummmmwﬁm
debrrls oo the surthos of the terminsls,  The substance and pobential source of the oheerved
- foroign dabels is being analyzed by the Texas nstruments' Teohaicsl Services Lab (TSL) on site.
MMMMNMMMhm Wumhhﬂu
roliminery roauits by 1024/97.

5. Comclusiam: It appeera that the focylgn debrls on the surfsoe of the tarminals are causing
- the noted anomalies at the St. Thowrms aspeebly plant. The sourve of the debris may be from &
proosms oparstion at the brake assscsbly plarts in Gallatin, Ta, or Sen Lui, Mexiso,; or from the
coorector harness at the 5i. Thomss sssembly plant.

W hays raquasisd sene sddiionsl informstion fom Bouch Braking Systerw, Gallatis, T w to
ths potential source of debris o the switoh terminsls after the sobasembly laaves Gallatin, T,
This informaticn iy sigrificent fo pucsting tis source of the debris on the teominsle.

TI-NHTSA 012160
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From; I-luﬂdm..h.l

Sent! Wadneaduy, October 29, 1“??'!!#

To: Pechonts, John; Watt, Jim :
Ce: KA, Elzabeth; Andres, Amy; Ha, Ol; Slurdak, NIII'I

Subject: RE: §7-444; Tﬁ.ﬂmtﬁcxmcamamnmmmwmw

No, they ara not similar at all. Thia 1a nat material that you would delibarately put on your terminals. As | said, it is
gomathing like a vamish in congistentcy.

Hiape this helps.
Al

From: Wall, Jim

Sant: - Wadnesday, Octobar 29, 1967 T:41 AM

To: Hopking. Al; Pechonie, John

Bt R AT-did: T!Ll144!!3&lﬂHHGKIMH!EHNHHIH!CH!{NHTEHlHHHLECH'TTFﬂﬂ:L1
Al

Wil cleaning process? iLe., siements simiar to whet is ound In wesh solutione?

_i'

Jim Watt, ms 12-33; meg id: jwC2 Pﬂimi
Ph{EUB] ‘l?‘li h{ﬂﬂﬂ}ﬂmiﬂ

. Bant: Tmnnl:blrﬂ.iﬂﬂﬂm

Ta:

Co: Mdm.Aranl,EH-l'l Bhodak, Aken: Watt, Jim -

Iuhhet: 9T-444: TBLHHHH.GHEGKFEHGOHHDEIGNUHTEHHWOFT?PBGM

mg: .

or corroalon on tezrminala and detérolne canse,

LB LONE o

We dldn't see latge amounta of corrgaion. Instsad, the depoaita ara dus to

an organic film that has coated ths tarminzls. This t!.ln would ba sxpectad
to caose cm:t-r.'t rui.atan::n problema.

REAGT.TS AMD EIIEDI!:u-
The asmpled ware examined by means of SEM-EDRX (Scanning Elsctron

PnH‘

TI-NHTSA 012108




" Mizroscops with Enerqgy Disperziva Analysis of X-ravs) analysis and FT/IR
andlysin. The former showad that the darkish deapoaits had the same
acapasiticon as the lighter material which coverad all arsas of the terminal
axcept where it had besn pushed away. This material containad mainly carbon
with scom oxygen. ¥s alsc maw saporadic and leaser amounts of cther specles
anch as aluxinum and ailicen bBut I suspact Ehat thay are from duat cr dirt
particlea which were entrained into the srganic matrix. We alsc saw scme
tin~rich armaar what is the mating contact material.

Pleage explora with the customar what could ba the source of this orginic
contaminaticn. It has the consistency of & dried varnlash-like material.

The FT/IR analyals was inconcluaive. Howavayr, 1Ff it 1s necessary, thers are
3OMe avanuas that could bes taken to attempt to get A batter ID of this
matarial. Lat ua know what the cusztomar has to say.

Tha data will te sent through the internal mail by Barnadette Maynard
(3044} . .

AL HOFKINS HM8G ID: ARCP ) FHONE: 508/236-304(
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From: Hopkine, Al
Sent! Fricey, Novernbar 28, 1907 1:45 PM
To: Ha, DI

Subject: RE: 7-444: TOL # 1448633; CHECK FOR CORROSION ON TERMINALS OF T7PSC 3-1

b,
Did you gai what you needad? The data is baing sent to you by Bemadeits.

Regarda,
Al
From: Heopking, Al
Sark: Tussday, Dalobar 28, 1997 4:14 PM
To: Ha, DI
Cu; , Aury; KN, Elixabeth; Shadak, Alan; 'Watl, Jim

TEL M 1445833: CHECK FOR CORROSION ON TERMINALS OF 7TRPEC 3-1

i
i

SEBJECTIVE : : '
Check For corroalon on tarminals and determins cauas.

. CONCLUMIONS: . '
Wa didn't ass large amounte of correulon. Inwtead, the deposits ara dus to an
organlc film that has coated the terminals. This film woyuld ba. axpactsd to canas
conkact resistance problems.

REFULTA ARG DIMCTIEION:

AAnplas wiEe a8 nad Ly assna of SEM-EPAX (Scanning Elsctron Microacops with
Energy Disparsive Rnalysis of X=rays) analysizx and FT/IR analysia. The formez
ahowed that the darkiaihy deposits had the sams composition as the lLighter material
which covered all aress of the faerminal sxcapt where it had bean pushsad away.
Thisz material containgd mainly carbon with aome cxygen. We aAlac saw aporadic ami
lesser amounta of other wpeclws such am aluminum and allican but I auspect that
they are from dust or dirt particlas which wera satrained inks tha arganic
maerix. Wa alan saw eoma tin-rich arsas; what ia the mating contact material.

Pleass explore with the customer what could ba the souras of thia organicz
contanination. It hasa tha consistency of a drisd warnizsh~like matarial. The
FT/IR analysis was inconcluslive. Howaver, if it ls necssaary, thers ars scae
avenusa that could be taken to attampt to gek & better ID of chis matarial. Let
us know what tha customer has to say.

The data will ba asnt through the internal mmil by Barnadatte Maynard {3044).
AL HOPKING MEG ID: AEOR PEOWE: 508/236=-3040

Page 1 TLNHTSA 012107
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From: . Ha,Di ' .
Sant: Tussday, Dacamber 02, 1997 8:37 AM

Tao: Hopidne, Al

Bukjeot: RE: 87-444: TBL # 1448833; BHECK FOR CORROSION ON TERRINALE OF T7PSC 39

=

Thank you for yeur balp. w-mmmmhm\lﬂnnmﬁnurwmlnd Mwlll-bokh their

* process o see whea the contamination may heve come from.

_Hopidne, Al
Frﬁlh . Noveniber 28, 1967 1:41 PM
: RE: 07-444: TSL # 1448833: CHECK FOR GGRHUEIENOHTEHHHALBQF??FBGEJ

sg']

-y
3

o

f

ol
Did you get what you nesded? The dats is baing sent to you by Bernadstie.

Ragams,
Al .
From: Hopkina, Al ’
Sank Tussday, October 28, 1997 4:18 PM
- To:'Ha
Ga1 Andres, Amy; M, ERzabath; Siuzdak, Allar; Ywat, Jim
Subjact: ﬂMTsL#MGHEEKFﬂIGDHHﬂGInHﬂHTERHIM D-E'RPSCM

1
Chedk for corresion on terminala and determine caupe.

COMCLIINIONS : : . .

Wa dldn't ses large smounts of corrosion. Instead, the depcalts are dums ta
an organic film that has coated the teminnla. This film would ba expected
tc cansa ontact reaisgtancs problasy .

: i
ﬂ': u&n Ware -zﬁm by means of SEM-EDAX {Secanning Elactron

Micrascops with Energy Disperwive Analysis ¢f X=rayw) sanalysis and FT/IR
analyais. The former showsd that the darkish degoaits had the -aame
ccuposition aa the lighter material which covezed all aress of the terminal
axcapt whare it had beasn pushed away. This material contained xmainly carbon
with scme Gxygen. Ma sleo saw sporadic and lessar amcunts of other apeclss
such as aluminym and gilicon but I suspect that they ara from dust or dire
particles which wears entrained into the organic matrix. We slso saw soms
tin~rich szean; what s the mating contact material. '

Elgpase wxplore with thi'quutmr what could bea tha scurce af thia organic
contanination, It haa the consistency of a dried varnigh-like material.

Page 1
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The FI/IR analyels was inconclusive. Aowevar, if 1t ls nacessary, thare ars
soae avenues that could ba taken to attempt to gat a bettar ID of this
matarial. Lat us know what the customar has to say.

The data will be asnt through the internal mail by Bernsdette Haynard
(3044 .

AL HOENINS M3G ID: AHOP PHONE: 508/236-3040.
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* _ Hydraulic Pressure Switches
| 'IHAS ) ﬂllhn Capability Summary
b -
" Pressure Switch Cross Section
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il!'ﬂl'lllit: Pressure Switches

¥ Teas Design CapabiBty Summary
INSTRIMENTS
Pressure Switch Cross Section
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" Life Tosting (to Falure) of 77PS Style Devics
Surrsmary of Test Serles 550-15.24
Agthor: Dl Ha, Dezign Engincering
Diata: Aprik B, 1908
ReportNo: - PS/S8/14
Purpose

The purpose of this test was o study the fif sxpactinay of & T7P8 styls bydmallc pressurs
~switch. The endurnes twt wa roo out 1 Inllure and & Welball scalysls pacforcmd. Huilum waa
cooaidered to be u leaking device.

Sampls Dageriprion

The devices placod oo tewt was & 7TPS beaks preswcrd ywitch with & quiet dise. The wea of a
qubot dise rosutts in less energy la the cystem dos %0 2 smallar dispiacement. of the dise duing
actustion and release, Thm:lnhﬂl-dhlﬂ Calibestion requirements for this
davica are as follows:

- S Actuation Presvare: m-m'm
- Ralogss Prassumy: 40 pei min.

Tepesne: 115C
i Prequestyy 2
J . Total Cycless 500,000
Elsctrical Lot
O-475,000 cyclos: 13V 4k 1V, ace corment
473001-500,000 oycles: 13 4 LV, 50 +- S mA
Froszames: ]
F_mw'
o Prossuse (High): 1400-1300 paig
Afar the o of the 500,000 cyoles, the rwitches wary time off tast oad calibrawd to

-h—mm Mmhwunﬂﬂﬂdnﬂl—.
1434921 cycie. Slx devices wars 0u ﬂ“““ﬂw

TINHTSA 012113




b 1 . L
Yow : . aie - - : . ,
| | " . B e
. : - . -

All 24 switches prswed the specification requirenstst of 300,000 cycles.  Actustion drift afeer
wvl-mhmuums*l. All-davicey wore within spec fication after’ tw pomt-

Fﬂmﬂhmﬂﬁlmnm Pailures ware 1000 33 to 1,634,921 cycim, whan
the tost whs stopged. _ .
. .
" RaBahllity of the switches to 500K cycles is 100 parent. However, wa cannot guaranies s Hfs

cycls requiswtient of | ﬂuﬂcﬂhlhm“ﬁﬂﬂpﬂlhhm:lﬂ
:Tﬂlﬂmqﬂll. :

g- o | - | THNHTSA 012114
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Charles Beesbe

Status of Projects
As of the week ending.5/8/98

Two-pliece Hexcup

‘All PV teating is complete snd results are under evaluation.
Twe switches falled Pressurs Thermal cycling Test one bacauss of
craap {#1) tha other becausa of leakingi(#2). Upon inspsction of
awitch 1 a reddish esuvbstance was found on the movabla contact. Tha
switch was sent to Al Hopkins at TSL for analysis. Inspaction of
gwitch 2 found that the kapton had ripped ballevad to have been

" . causad by deformation.-of the washer that resulted from over

crimping. A crimping matrix to determine the thrush hola crinping
force on the HTIT that will supply satisfactory burat prassure with
out deforming the washer is being determinae. Maria, Nario and
mysalf will run the matrix ASAP, Eecause ¢f the demand to build
ahsad on the HTT, getting time to perform thia test could be

difficult. I will keep you and Al appralaed of the situation.

{ne contral switch failed Durability testing for continuity.

~ hnalysis is under way and resulta should be available next week,

Miso.

Ferform several RDike and prep work for Delphl wislt for Rl.

TI-NHTSA 012117
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Q - TEXAS June 18, 1998
~ INSTRUMENTS
| FACSIMILE TRANSMITTAL
TO:. - Namw: Romean Bauer 49-2381417912
- . - Hans Buljs 31-548867185
Location: FSE |
Mall Station:
~ Phone Number: | |
FAX Number: 49-2381417912
FROM: Bryan Dagus . |
TEXAS INSTRUMENTS M8 1229 r
Phons Number: - (B08) 236-3234
 FAX Number: (508) 238-3586
Total number of pages (including header page): 8
Hmi.-

I think | missed Rorman. _Hlﬁ. can you review this and get It to ITT?
H you have any questions pleasa call Dl or myseif.

Regards,
- Bry

TEXAS INSTRUMENTS INGORPORATED * 34 FOREST STREET * ATTLEBORO, MA 04703

THNHTSA 012118




Life Testing (to Fallure) of 77PS Style Device
: Summary of Tast Sertea 559.15.24

Authar: Di Ha, Dewign Engineering

Date: April 8, 1998
| kepmNn. P3M6/14
! mmdmummmmdyuuﬁwufnmmmmmm
i . switoh, The crdurance tevt was run out to faiture and & Weibull snalysis performed. Failure was
: considered to be 2 leaking device,
! Sample Descripticn

The devices placed on best waz & 7/PS brake preesure wwitch with n quiet disc. The use of 3
quiet disc results in less energy In the systera due to o smaller displacement of the disc dxing

. actustion and release, The 77PSL3-4 device was used for test. Cditnﬂunmquuﬂm .
device are as follows: i ’

|
g ' Releaswe Prosse: 40 peig min.
I .

Frecsdure

';.I : 24 awitches were built on the mmmiacturing line. 'I'Inapnnwmu.'tlﬁuﬂbmldpdurm
; - impulss testing. Rezclty aro included in this report.

I
§ Endurmes tegting was ron to the following spectfiostion:

Temperature: 135C

Frequency: 2He

‘Total Cycles: 500,000

_ i Hiectrical Load:

" - 0-475,000 cycles: L3IV /s 1V, trace corent

3 ' " #47%,001-500,000 cycles: 13 4+ 1V, 730 +/- 50 mA
Pressure (Low): 0-40palg
Preasure (High): 1400-1500 peig-

After the completion of the 500,000 cycles, the switches were taken off test and calibeated o
ensure they were functioning properly. They were then repleced on tegt and cycled to fallore.
The namber of cyclas &t which each switch failed/Iabod wae poted. The tést wis stopped ot
1,634,921 cycles. Six devioes were om test whan the test was suspanded.

TI-NHTSA 012119




All 24 swiiches passed the specification requirement of 300,000 cycles. Actuatlon drift afer
cycling was normsl, aversging less than 5%. All devices were within specification after the post-
500K calibrations.

Failure of the devices was first seen at 994K, Frilures were secn up to 1,634,921 cycles, when
the test was stopped. .

Comcluslon
Retisbility of the switches to 500K cycles is 100 porcent. However, wo canmot guarintes s life

cycle requirement of 1 million cycles, as there-were leakage faitures prior to the completion of 1
million cycles.

TI-NHTSA 012120
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Pro-Tesl Dain
Actoatien

Duvice (pallg)
k 2335
S 2535
1 483
4 3485
5 411
[ 2454
L 455
] 215
9 8.7
o pl X
11 2641
1z 235.1
(1] 2482
4 1Y
¥ 2504
16 215.1
17 42
L& M5
L] 240
1] Fo B
11 -1

7 201
=} 241
24 574
Avoige 2919

Sipoa 13

1534
1762
1278
22
90,7
1823
1836
104
184.1
1%1.2
i“p

617
618
6.1
o84
645
o7
e ]
4.7
34

Raw Dats
Pyt 30K
Avdmisa FRabass
(peig) (peig)
M58 LE30
435 I'm3
M3 1435
2402 L778
27 1724
440 1550
1384 13
gL L8549
%0 1.3
204 13
113 1957
e 1833
.0 12
303 19L5
2401 || o]
2407 17T
pc i) 1%2
2401 1831
rl | 1821
M2 1895
P ¥ 4
w7 1829
245 1624
T 1534
M2A ord ]
34 45

*¥ Indigutes du thoas dovicas were impales keaed 1 1.634.921 cycles without Aulloree.
The test was stopped with 1634921 cyehés on 47184

e ol At #Crdmie
(palp) (LiyTFast) %WDeilt Falure
€31 0.18 3.8 "
(154 .15 4.0 L S&7.559
54 213 -14 "
626 016 37 L
&3 12 -4 1403522
5.0 Q.09 -19 132651
L] 0.)2 6.8 L 344,673
814 .13 =04 1 403,322
42 o1 A2 1403922
LIN ] 013 =33 L3,
o[ Bl 4.3 994,232
2 1] 032 -3 -
4.8 03 =37 1488221
ne o 4.3 904,02
e 0.0% 41 L
4.0 03 56 13mEs
n.s oL =39 LA10 S
¥4 37 =45 1472821
1.4 143 -7 1510, 726
62.8 03 -1.8 L 418250
-] .08 =40 LA23,1%
3.5 0.12 -41 LA 55
(.2 L b -0 -
532 024 -+2 "
0.3 O 3.5 -
Ao 1] 14
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W R ook oo APPENDI‘X*““"“***“*
i B. Dague 61798

‘The following 2 pages were genevated from historicel deta. Thia data was collected from
switches that were similar to, but not exacdy Like the current 150PS. In addition, the test
- conditions were similar, but not exactly the same. Specifically, the following 2 tests were
run with 0o vacuum cyclea: positive pressure only. 'I'hatypaofl:lrahﬂlﬂdm:&inﬂ'lm
mwumtdommwd.mdﬂmemmmmlm

3
I

[
5

Conclusions;

, . ermwluumﬁﬂibmkaﬂuldadﬂdummmmofﬂwdam
! : matznial, Since there are many undefined difformnces in these tosty, the rate of
degradation is difficult to define.

. -_.Au-ﬂ,--.—h—. -
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2and 3 para‘mulor WEIBULL FAILURE ANALYSIS
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2 and 3 parameter WEIBULL FAILURE ANALYSIS
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" “Minkmcan Mo” lput e . shbaswn o

L abriat
Time o falurs e
— 1572 | oo '[! 0 Swaa

N7
e | — — - i’
T 7 4 L I .1

S [~ [T A w
L I TR j

SIITED OPGMA TASIAN  RDIDE4 BT SOEREI 0BMMAD
Thawr i Falluve fasyond nilnbacs Ui

a SN0 1000 50000 PODOEG  AAO00G0 m. SEON00
Mhﬂnmmﬂ




Pachions, John

Frnn!: _ " Prola, Stephan

Thu '%l:tnhirﬂ 1908 1213 PM

hvé.;“ «Ray; Bnpdr, Ga Ihﬂn!Dlnun.
thul'l':'ﬂm#;.‘g'ul mnamg-m:: iu:: )

IIIH'I ﬂu‘t
Bubject Hisktae for wesk snding Oclobir 23, 1004

?5

Acroqui Mpuhum 93PS devicos that fadied in the Beld due t0 po contiouity. Initisl
ngwullym ﬂ:u(?ummmwoblnhuﬂmnmﬂdhdhom
vk Lo T2 GI[IH th '"i:.’i'“" huﬁgi.:thu
m“'fa?"”‘“’m. “‘.’.”“ wi

ﬂle
.m:rtmwﬂllnunumnﬁmmy ﬂ:ﬂlhmﬁlhﬂﬂn

Tho now 78" IDFElmuﬂn(anuumdriumh e fodback uode. Our et o
mmmmm

whdny Efforts are
mmbdu weil in mﬂ%’%ﬂmm n':?' - Wi ledu "

Wembm Aﬁhwﬁuml‘sm mm?l;'wnéﬂ '
mmummmmum octditions and to sccurstely
conditions the switoh will hive i satisfy. In;n-nmnrr u&ﬁ@;ﬂm
mphmmmn mdnyﬂdpbi lmwod ue
mnbhub-dunvﬂnduwnpuﬁlm rwu&o does oot inchuds high
z:lﬂnf mdm%%hﬁmhﬂntﬁ ﬁmm?wof
10/26 to discims in further detall

Regurds,

Poget
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Tuaadey, Dacamber 15, 1068 222 PM
FI¥: Pabinil morse of fallune R Relaigh

Dagus Brymn

From: Douglas, Charkes
Sat

Ta

Subjace:

Charlie

Improper paskal malerial
noormunt & of Kapton (sadishes
incomeol senaor ofimp
Inoarrect devios erimp (luid works

*Note: Herrm i1 red woukd be assoa

FY1, wo hiovw had & oar e OOCUMENOS |

3 diaphragme beones briaka fluid s more nggrsesive)

way In from the ormp 5 the bese cavily o the Senear mey)

wih infart mortalty
veiving our pwich ' e past. Ses PEAG/S4 In whioh & 52PS dovioa wae

Lomiage at thread area
Lenltage ut thread aresa

SBumst e -
Gaskat sead impaired
Diaphragm leakage

snolyosd it & oot fire,. Disgnoels showed that the swiich mmmmmunm high merpa, and

not the other way sround.

Please ot me 0w Hf you need enytrung further.

fagards,
o

Pegal

TI-NHTSA 012128
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B Texas Automotive Sensors & Controls
INSTRUMENTS Crulse Control Pressure Switch
Overview

¢  The CCPS is a roddant safety device designed for use in a

vacuum-Jess electtnmc cruise control system.

. _Flminnall}'.ilmlhepruenlvmmdnnpﬂlwby

electionic actuator.

» Itis plumbed into the brake line. When the driver applics
pressure to the beake pedal, the normally-closed switch opeans,
disconnecting the acmator from the throttle butterfly.

Specifications:
Actuation:

Relegse:

Burst:
Proof:

Cycles:
Voltage:
Current:

125 PSI +-35

250 PSI +/- 50

20 PSI min

40 PSI min

7000 PSI

3000 PSl1

400051

500K, 0 - 1450 PSL 2 H,
Battery )

0.75 AMP Inductive

. ing 3 fid B ROILE T RT = ™ == © e e e s £ e
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DEC-17=08 THU 4:48 FM PI QUALIYY ASSURANCE ~ FAL 0. 50BZ3E3TE AN

Fax ﬂ-iaa?ﬂfi-,':‘ad";f?.?‘/

- \ PORATED .
FAX Nwmbee:  (508) 234 fﬁﬁ

- TINHTSA 012131
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DEC-19-08 10 44 BN TU QUALITY ABSURANAE
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Purst: 2000 PSI

Proof: 5000 P51

Cyclex: 500K, 0 - 1450 P81, 2 1,
Vaolengo: Batwoey

Coyent: - 0.75 AMP Inlnclive

DEC 17
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Qm Automotive Sensors & Controls

- INSTRUMENTS Cruise Control Pressure Switch E
1991 Next Generation Speed Control System
BRAKE . '
|
=
2

DEC 17 "398 15735

DEC-17-98 TEU &.47 PN Ti QUALITY ASSURARCE -
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