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TeExas -
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*»

DIMENSIOMAL. ANPLYSIS ON PART NUMBER

FoAC-SF924-AA

ENVYELOFE DIMEMSIONS TO BASE ORLY

BLUEPRINT I CAVITY B oA | CAVITY # B ! CAVITY # C
5PEC I ACTUAL { ACTUAL [ ACTUAL

Ciide - itsor 1i.eee 1 ineiz 4 vz
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TEXAS
INSTRUMENTS

DIMENSIONAL ANALYEIS ON FART NMUMBER

R L I L ] b | - | e e e s mmm | = =i ma A} [ L T T ppp—— |
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TEXAS
INSTRUMENTS

*

DIMENSIOMAL ANALYSIS On FART MUMRER
F2AC-TF9h4-05

BLUEFRENT P DAVITY # A | CAVITY # B | CAVITY # | CAVITY # D |
FED } ACTUAL I _RETUAL ' ACTURAL I BRETUAL I
—————————————— e B e B R T
Ham-fl, 722X I g, 538 i 2.553 ! . 454 ! B. 572 !
------ S T e ol llitiitaietd ettt il Rl B D B TR LT |
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1 { I !
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O O e
T e Y v
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TEXAs
INSTRUMENTS

DTMENSIONAL AMALYSIB ON FART NUMBER

FRat~-7Fe24 a8
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|NST11;UE%NTS Q

ATTRLEBDME, HAATHURE TTR D203

SAMPLE REPORT

rageE_{  aF_.2

REABON FOR REFQRT ¥ENDOR P,
——— R
MENM FART _ . i ??ﬂ.ﬁ.{..ﬂ-f (11
-AEPLACENENT TODL. REFDAT ARG oY ETEL T TN OATE

EORAECTED TOAL.

MEFARED TOOL,

L. Kege

MEVIEY

DTHER

_Mﬁliw-:

Edogrve (Funvel.
THE DIMERRICHE INEICATED EELGN REPRESENT TEXAL INBTALMENTA* FINDWMOS AEGARGIND YHE
ACTUAL VALIUEE FOR ALL CHARACTERMCE WEANUNMEDR, 1M SALKY FPNEAE ASTUAL VALLUEER DEVIATE

FROM THE 5P ECIVIED IMENAIONE, THE DEPOSITIIN MUST INDHCATRE THE AEQUinin ACTHIN Fan
EACH NON-CORFORMANCE 1M THE ARPREFHIATE SOLUMN.

&2 Jqa

WIHL‘I‘LE ALL QUT OF TOLERANCE DIMENIIQNE) DaproOfITION
TN ipeck
Y. -2 fad T | Merhed
e yrge o Rog lenrer | oo parla e | T
= P i-F _"md
T e R
| g ige PSS N Oap | serau | JteTpd|s9 298 FMC
£ - 3 ) . ML
C - W R AT g
‘ 3; o I ;‘ F '; ,”J ™ r » F.
1 s he— .04 Li22 |2afs | 2949 |

| X3~ 7,75
ﬁ%

2 g2 |3, 07

L Lsry | Zoeye
& G 77

>

REMARKE AND/OR |NBTALGTIOND:

FL :.‘:'.3 z

RIGFOE]

-

M1 Toaw ArprévES MFan PraoD.

REIuvENiIIIEN NE4'D

MG, BMa.:

ORA ENG.1

PUAGH. AGENT!

FE R NGO, MTIR
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TExas 3
INSTRUMENTS
ATTLERS D, W ANRLCAMNTTE 02 TAY FEGE_L nF_j_
SAMPLE REPORT £ 2E5L 302
REASON FOR RERDRT YENDON Pt FART O, REY.

HER PRART |\ FTls s~ | 2
MIFLACEMENT TOOL. - |METDRT MED. BY DATE INSRECTED &Y DATE
CAONREETED TOOL, f E : i:ﬁ & 4"/’9'/'?3.

REEAIAKD TORL,

OThER

EACH HOM-COHFONMANCE M THE AFEROFAIATE COLUNN.

THE DIKENSIONE INDICATED BRLOY REFRESINT THAAS [NETROMENTS FIMDINGE AEGARDIMG THE
ACTUAL VALUEN FOM Akl CHARACTERICE ML ABURED, (N CAZES WHEAE ACTUAL YALUER DEYVIATR
FACH THE R ECFIED DANENAEDHE, THR QIEOHTIGN MURT INDICATE THRL MLGL ARD ACTIOW FOR

ICIMCLE ALL DUT OF TOLERANCE DIMENSIONE

DISMOEITION

Vid E [ D

Tﬁim‘“&—i—"“ﬂ“ ﬂr LLST

REMARKNS ANDSGR IHSTAUCTIONS

HIEPDRITION: T.ﬂﬂL APFROVED FOR Fpen, RAEUBNMIATION REQD

MFd. ENG.!

QRA ENG.:

FURGCH. AGENT:

O oL piTEE

TI-NHT8A 003972







-MBG Mj= 206305 PR=~ZARN TO=MD3 SENT=0407/52 11:D5 AM
RF=060 5TwC DIV=0090 CC=Q0Ll01 BY=ZARN AT=04/07/92 11:i05 AM

APRIL, 7, 1992

™ STEVE OFFILER BBO1L #dhanAdkdhddbdhhkhihhkdd
BRILL HWEET a4 PLEASE HAND DELIVER HBEG.
MATT SELLERS MIs2 THANE YODI
JIM WATT POGA *vaARddsasrkrbaadinnrian .
DICK GARIEPY NF
DALE EBDGGE FFUN
TED BALLMRD ETB
KIEKE OEMATTIA MD3
WORM FHREDA WHLZ

RUSTY STRUBLE RCH2
CHARLIE DOUGLAS  CHMP1

TCr  TON CHARBONBAU
BRAY TOURANUGEAYL RGT2
ANDY MoGUIRK
BILL CONGDCH
JOHN ROURTESIBE MDES
STEVE WALTERS
JEFF DIDOMENICO
RICH TURHER
&ARY SNYDER
STEVE MAJOR
DICK MULHERN

2

38

E 35366

FRI DAVE CIARN
RE!@ CCPB QUIET EWITCH

Nastings will Ba hald daily st 3130 in tha ocafekarin.

dkh bbb dhbdd

NEXT MEETING:
dkkkhk A

DATE: TUESDAY 4&/07
TIME: 3:30
PLACE: CAFETERIA CUBE

TERMINOLOGY :

ABl SWITCH = LOW DIFF'L W/SHUBRER

AB2 SWITCH = ULTRA~-LOW DIFF'L — NO SMUBBER ]

AB3 BWITCH = ULTRA-LOW DIFF'L W/ANUBBER (TRUCK UL DISCB)
ABd SWITCH m M " |"F" LOT DI=CH)

DEAXON ASBOMPTIONS:

THERE WILL BE TWO TYPEE OF P/C SWITCHES; OME FOR ENS3
PLATFORM f ~110K/YR (2¥/WK) ASD ONE FOR GHD TAURDS &
-20K/¥YR. BOTH WILL TUSE WORYL BASES; THE LATTER WILL
INCLUDE A SNUBBER.

BABE! NORYL GTX 930 - COLOR:NATURAL
pI&C: 3=-5 PEIG DIFFERENTIAL § 500F H.T. TO ESTABLISH SETTINGS
POST H.T. § 600F
HEXPORT: NO SWUBBER FOR ENS3 PLATFORX
SNUBBER FOM SHO TAURUS PLATFORM
{DEVICE P/R TO DIFFERENTIATE)

“TI-NHTSA 008674




.PINNING RANGE TO BE ESTABLISHED TO ALLOW FOR AN
ESTIMATED (~}1 mil SHIFT AT -40C AND (+)3 mil EHIFT AT +150¢C
.B/H To BE SUPPLIED BY YORD ON 4/9

HIMl. ABSUMPTIONA:
«AEFROKIMATE & MIL PINNING RANGE TOTAL

+SRNEDOR ASHN W/PIN TO BE MEASUHRD TO BSTARLISE PIN TARGET
" ~HYPOT TEST FOR LONG PINE

ACTICHB

Teledlhh & _

P = PRIORITY ITREM ‘&F-C__r,_,_.-——*

MARKETING/FIELD SALES

P UPDATED GANTT CHART BY WED. 4/B DOUGLAS

. GET E/H’'s TOR EN33 AND SHO SWITCHES PFREDA

¥ LETTER OUTLINING QUIET SW. RIGKS SHYDER

F PRELININARY QUOTE FOR AR3‘'s DOUGLAD
BY WED. 4/8

DESIGH ENG.

. OUTLINR PROPOSED BUTLD PROCEDURE SOGGE

. DEPINE BASE MATERTAL TRAN conp,
(NORYL GTAE30 - COLORINATURAL)

. DEFIKE DIGC TERM cowp.
(3-5 PEXQ DIFP'L @ S0OF K.T., PIND.
BY 60OF H.T.)

P SHUBAER DESIGH BOGAE

(FER 4/)7 DIBOUBSION W/MAEROFF, FOULLY MACHINED
HEXTORTE OX FOR MOWDAY

P 30 ABI SWITCHES FOR HAWD DRLIV, SFFILER
NN, 4713 = W/MOD. BHOP BNUE HEXPORTH

« FRINTS:
P BABE {ADD =1 AS HAT'L NORYL/OFFSRT)} OPFFILER

P DISC (NEW ART-UP) S0GGE
- TUVRIOPE DRANINGS (WHEN RBQUESTED) CZARN

P PARTS LISYS (UPDATE) OFFILER
(START W/ HAND MARKED COPY)

P TEEWMAL TEETING - NORYL SOGGE

F THENMAL TESTING - WORYL(USING CYCLER) OFFILER
WEIBULL TESTING POR M. SPRARA OPPILER
HMIP S ABI's TO NONN TUES, 4/7 OFFILER

JAIF POBT-IMPIULAE AB2'A YO HORM 477 OFFILER
EVALOATE PILOT RUN DEVICRA BOGGE -
= HYPOT CHECE, DIMENBIOMAL, ETC. —_——

MANUFACTURING ENG. /MECHANISATTON

P PROCEEE FLOW SELLERS /
SWEET
- FHOCESSE HPECE SELLERS
P PILOT RUMB BEGINNING 4/7 SWEBT/
: BALTHAZAR

. SET-UF S5FC FILEH SELLERS

. DEVELOF FIXTURING, ETL. SELLERS

« REVIEW FIFMEA SELLERS

TI-NHTSA umfi




. IDENTIFY REQ'D MECHANIZATION WORK SELLERS
P FRIOCRITIZE MECH. WORK ROURTESIS

- BOPTWARE CHANGES TO B.A.M.
- FIXTURING ? _ 1
. o

DISC MPG. EWG.

P DEFINE PROCESS FOR QUIET DISC BALLARD

- « DEVELOP FIXTURING,K RTC. BALLARD
F FROVIDE PROD'KH DISC LOTS AB NEEDED BALLARD
(DEGINNING 4/7)

P COMMUNICATE COST IMPACT TO METG. !
HANUFACTURING S

- REVIEM FROCEHE FLOW TO ID ARY GARIERY
AREBAS THAT NEED FURTHER WORK
« MECHANISM TO AVOID MIXING PARTS GARIEPY

P BUILD 1K AB2's FOR ATIR SHIP FRI 410 OGARTEPY/ »»»4aCRITICAL

ETRUBLE 4daaITEM

(MAY SHIP TO DANA QR ONTARID; NWEED _ q{gﬁ
ARSWER ASAP NORM) Dl By tmmf/waﬁdiwﬂ“m)

@- PARTTAL ISR FOR msagmn BONEEDS  DEMATTIA  Bsasic Trsts —ASAF-

TO BE SBURNITTED BY MON. (4 .
FAI - 8W. W/HORYL BASE - DIHI.. - MTI'IH
\ L] 1 fr ‘||'
{NITNE, I FIGURED JIN'S ACTION WOULD DEFAULT TO YOO [7]]

PURCHASING

P HAVE ELCO QUOTE SNUBRER W/and OPE KOO

PRODUCTION CORTROL

P CRDER HASES/DIBCER FOR QUIET HW. STRUBLE
{NEED 10 BUILD 1K AB2"E BY 4/10) '

DRAFTING

- PRIORITIZE DNG AND P/L CHANGES AN HULHERN

THEY COME THROUGH

NISC. ACTIONS FRON HI-TEMP NTGE.

ADD CONTINULITY CHK AT O PSIC TO P-TESTER BELLERS
NERSURE OFFSET ON BWITCHEE FRON 4B TO 54 OFFILER
MIL OPFSET LOT (EEE DISCURATON NOTE ABOVE)
2%0¥ CYCLE INPULSE TEST 4% TO 54 MIL OFFILER
OFFSET LDT
* 25K POWNERED IMPULSE TEAT &0 MIL OFFSET 1OT OFFILER
COmER -

REPEAT THERMAL CHARACT. AFTER IMPMMILSE OFFILER

h’l#m{ o~
ruthed @lde. :
add H*#ML




L
. "

‘oM ABQVE 2 LOT8
UNDERSTANDING THE PROBLEM CAUSE

., REPEAT THERMAL EXPANSION TEST W/
1. CYLINDRICAL PORTION OF BASE ONLY
2. ENTIRE RASE — NOT CRIMPED TO SENBOR
3. BASEY MODIFIEY WITH LARGRR SENSOR NEBTING
DIAMETER, CRIMPER TO DUMMY SENSOR
WITEOUT THE ENVIRON, SEAL

. REPEAT THERMAL EXPANSION W/ALT. BABE WAT'LS

REGARDE ,
DAYE CZARN
\1-QUIET

OFFILER

OFFILER

TI-NHTSA 008877




APR @9 *92 B3115PH SEP TOTAL GUALITY P.1
@  Product Qusiity Documentation !
4 CERTIFICATE OF CONPLIAKC
T¥ Is hoeuby cartifind tat ha produch indiceed dbove [T §
comforan *o our mtmxiard nburel epec i ficaklons for the ' -
sen Igrabad natwrigl. This cortiFication is suyect Lo o I
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DRAWINGS AVAILABLE UPON
REQUEST



SERTEMBER 17, L991

TO: ANDY MCKENMA
ROM RUBGIERI

CC: HApK GRIFFIM

FROM: HKAREM ROEE

RE: DSC,TGA TESTIMG TSL ¥ 109884

WE RECEIVED 5 SAMFPLES OF DIFFERENT RESING IM BOTH THE HOLDED AMD
PRE-MOLDED FORMS, ALONG WITH 2 SAMPLES OF BASES WHIUH WERE ANM-
MEALED. DEC, TEBA, AND TMA TESTS WERE FERFOAMED OM THEM ﬁTT
TACHER). FURTHER DISCUSSION WILL BE NECEBSARY IN DRDER TO  FULLY
UMDERSTAND THE RESULTS.

RECARDS,

KAREN ROSHE . S
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QUIET SWITCH - PRELIMINARY STUDIES

T CONFIDENTIAL
TlI STRICLY PRIVATE

) Plestic connector stahilty

Purpase: To determine the acosgtable pin jengths for quiet switch production
given that the quiet disc has a smaller pin window. Alsa to avaluate the eflacts
of a connecter material change 1o increase the pin window 5o the device could
be manufactured coat affectivaly.

Procedurs: Devices were essambied at varous contact prelcads (pin lengths)
uging bath calenax and noryl connectors. If the material changes dimensicnel
with temperature It can result in an Increased or decreased actuadlon prassurs,
The aciuation and release pressurad werd messured at low and high tamps.

Results: Tha results for Celanax are shown in Figure 1. Norly results ar@ shown
in Flg 2. The Noryl provided stable aciugtion and release pressura over a
greater pin range. This matches othar test rasuls showing greater cimensicned
stabllity with noryl. I::tu|1n?I the test the 2 wera exposed to te from -40
to +150, one cycle and there was no visual impact an the maleral.

m Plastic connaector atabillty

Purpose: Understand the abiity of Noryl material to survive the typical
u ood automotive anvironmant,

Procadurs: Connectors were fully qualfied in matertal for an underhood
Automotive Prassure Tranegucst | Thiz includes themal cydling, chemical
rasletance, dimanelonal stabillity, im testing, Impect strangth, #tc.

Rosuim: The Norly is fully qualled a& a connecior tD 1350, Long tarm
storage hae been acceptable &t 150C.

My Quilet Dfsc davetopment

Purpoga: A lower differential disc was needed to reduce the sound genaratad
when the disc snapped.

Frocedure: Varlous discs were developed. The differsntial was mensured by
building the d1&¢ into a sensor assambly and then measuring the diac deflection
vg presayne with an hdtflinear veriable differantial tranaformaer).

Resultg: Figure 3 shows bath a noley production ciso and a quiat dsc. Note

thet the diftsrentiel has bean reduce from 100psl to approx  30psi,
Eﬂugﬂpnmﬂnghv the available pin window has baen recduce from T4.6 mils to 10

VY  Switch sound avaluation

TI-NHTSA 005730




Purposa: To guenilfy the scund level form dffereni switch configurations and
to identify the aource of the sound.

Procedure: Switches were mounted on an air calibration siend. An accalsromatar -
was ettached to the top of the switch uzsing beaswax. The accelsromater axes
was glong the long axis of the switch. A microphone was mounied on a "
liiting to the swiich preseurs port. The accelerometer and rmicrapiione signal
wara faed into a spacirum analyzer.

Hesutts: The rasult for a production "noisy’ switch ia shown In Figure 4 & 5.
Figure 4 shows tha fraquancy cdecay, while figure 5 shows the frequancy
spectrum or resonant frequency. Figure & shaws a qulet disc. Tha gulat disc
claarly produces less acceleration and less nolse. Tha sams avaluation held true
ofl a fwdraulc aystam.
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1.0 CVERVIEW

The teating anmmarized in this report waa conducted in ardar to
find the optimal material for use in kthe injection molded plaatic
basas of pressure switches, The repart will be divided into tweo-
sectiona: 1) primsry testing to select which material toc ugs and
2) aecondary testing of the chosen matarial to econfirm ika

parformance. All tesat bases were designed aftar the Tord FILE APCO
AJ/C pressura switch.

The Leating clearly indicatss that the Ultem msterlal meets ths
. parformances requirements of an A/C application moat fully.
Howaver, the coat of Ultem 13 much greater than thak of the othar
naterials tested and as a result Moryl GTX 830 was selacted as the
optimal material given bhoth performance and cost considerations,
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2.0 PRIMARY TEST PROCEDLURED
2.1 TLOID COMBPATIRILITY

T 2.1.1 Ecuipment : ’ : A .
Homidity chamber R modsl 55; variouns tast Fluids.

2.1.2 Frecadures:
Switchas were tesated per Section 3,16 of the ES.

2.1.3 Criteria:

After testing, the awlbtch must meet the requirements of
Bections 3.1 through 3.7 of the ES.

2.2 DEC / TGA / T™MA

2.2.1 Equipment : )
Teating performed at Technical Servicesa Lab

2.3 INAEETION TORCE

2.3.1 Bguipment :
Chatilleon Digital Force Gauge DFG-100

2.3.2 Frocedinra:

Torce was applisd to terminal epd of ping until thay ware
pashad fully into bass.

2.3.13 Criteria: :
Minimiza required fores.

TEST LOT NO. TEAT | DI
TRETES BT

[rrrrp——————— =1 TEXAS waTEnALS b SONTROLE [Doc,
DATE Tt INSTROMENTS b ATTLENORG, Ma ETT03  |PAWE 0
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2.4 PUSH ODT FORCH

2.4.1 Equipment : :
Chatillon Digital Force Gauge DFG-100

2.4,.2 Erocedure:

Force waa applied to shank aend of pins until they Were
pizhad fully out of basai,

2.4.3 Criteria:
Maximize required forgm.

2.5 AIR LEAK

2.5,1 Equipmant:
' Custom TI dedigned mnd built tsst station using an
Aalborg Flowmater.

2.5.2 Frocedurs;
Prassuriza switch to B pal and check for lsakage.

2,5.3 Critaria:
Switch must be able to maintain system prassure of 8 pal.

1.6 AEFRIGERANT LEAKAGE

2.6.1 Equipmant : '
Custem TI designed and bullt twst station, including a
Heioe prezaure gauge model 69016, Inficon EHalogen Leak
Detector and HLD-2 GE Ralogen Leak Standard Type L5-20.

2.6.2 Procedurs:
Switches were tested per Saotion 3.6 of the ES.

2.6.3 Cxiteria:

R-134a Refrigerant leakage at 300 palg is nok to excaed
an agquivalent leak rate of 5 grama/vear.

EFY LET MO TEST EEWGE
TRETROD Y
ARSRTVED BY E ﬂ Ti MATEAIALS X SONTROLS |Dog.

- EXAS o
DATE ez INSTRUMENTS ATTLERONG, WA omie  [WAoR o

FOAL Ko
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2.7 BAEE ROTATION

2.7.1 Efuipment ;
Basa fixture and torque wranch

L 2.7.2 Procadura:

Whila holding bams with fixturse, use torque wranch to
find maximum torque before base haging to turn ln crimp.

2.7.3 Criterla: .
Maximiza torgque (dszira > 15 in-1b).

2.8 BYDROETATIC BURST

2.8.1 Equipmant :
Custom TI designed and built test atatien uslng as
Ensrpac P-392 hand operated hydraulic pump with Enerpak
hydraulic ail as the pressura medium. US gauge #33714,
and safety spolaomira.

£.9.2 Procedura:
Switches wara testsd per Saction 3.7 of the EI.

2.4.3 Oritaria:

Switches must withatand 1250 pslg intarnal pressure for
30 seconds without any aigona of leakage.

2.9 EOUAING BTREWOTH

2.9.1 Equipmant :
Custom TI designad and bolit pendulus test atation

2.9.2 Procedune :

Apply a 32 pound side losd at a rate of 20 inchaa pex
mioute at tha locking tab.

2.9.3 Critwria:
Switch housing muat nok hrmak or crick.
. fresT LoT NO. TEST DEvIER
ﬁ“ = TERIALY B COMNTNOLE
FROVED BY EXAS A, - -8
= = stz INET-[I;IMEHTE R rrinesen s e _[Fase 7
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4.0 PRIMARY COMCLUSIONS
The Primary Tast Results indicate that the material propartles of
_the varicus plastics are quite similar for most of the teats. The
High Temperature Base Rotatlon test provided some differentiation
among the plastica, Ultam, Boryl and Stanyl qave the nost
acceaptabla base rotatisn casults, OFf thess threa, Oltsm oclearly
dmlivars the bast parformanca bub doed mo at 3 times the coat of
Horyl and 1.5 times the cost of Stanyl. The final dacision on
material aelsction mpst be based on the cost vs., performance
Gbriteria for 3 given application. It would appear that in most
-gituations Wozyl would be tha optimal cholca.
PERFORMANCE RANY MATEERIAL COST [5/18)
1 Ultem 5.60
2 Woryl 1.085
3 . Stanyl 3.25-3.75
q Bytel 2.60 *
5 hmodel .00
6 Calanax 1.86
7 Mindal 2.65-3.35%
TEST LT KO, TESY
TESTED BY
AR PRV Tm WATERLALS & CONTROLE [
BATe g wa/ucz | INSTRUMENTS S, - 7

FOMW 1N
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5.0

5.1

5.1.2

5.1.3

SECOMDARY T_3T PROCEDORES

Furthezr te: .ing was performed on the Noryl baseas to

confirm t at their performasce capabilities wera
acceptabla . ' - .

FLUID COMPASIBILITT {TEST HD. G6Z-15-085)
Equipnent

Same getup a3z in Primary teat with the axcaption of
battery aciil. The battery acid had caused degradation
of tha Moryl in the Primary test and was subsequantly
deemad an - mnacessary part of the specification.

Prooedure:
Jame as Bri-ary Test,

Critaria:
Same as Pris. y Teat

Rasulta: _
The Noryl ¢  ad the modified fluid compatibility taest.

TRET LOT NO. TEST DEWICE
TESTED &Y .

APEROVED " ' FEXAS UATERLALE B CORTTIONS [poe
foave INSITRIIMENTS ‘Q ATTLARGRG, wn w3 [Pame 7
FoOMM Kpl
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5.2 TEMRPEBRATURE /PRESEDRE /AGT (TEST HO. 54-15-6)

5.2.1 Equipment :
Tharmotron Model 38 pruqramahln tmpnraturn chanbar

5.2.2 Erocadurs:

Cbtain wessel voluma. Charge vaasal with R~134a, Charge
vas8el with oll. Waigh vessal. Run 126 thermal cyclaes
on vassal as follows:

{3) houcs min, & =29 C

{1) hour min. ramp up Lo L2535 ©
{3) hours min. B 125 C

{1} hour min. ramp down to =29 C

Walgh veasqlas evaery 21 cyclas.

52.3 Critmria:

Decreass in weight of veasel ahcuid not a:u:eed 0.05% of
initial weight.

3.2.4 Basulta:

Three samplas using the Horyl material were run against
thres aamples using the FBT matarial used in pravioua
devices. The Noryl baesas showad a significant
inprovemant in lesak reaistance ovar tha PBET bases.

TEST LOT Wi TEST oEVICH
THTED BY

APPROVED BY i. E EE m # IH“IIM'I’.I&J{:FHN“DLI .

DATR o Ap INSTRUMENTS ATTLLBORS, ua 03703  [pace 7
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TESTNO. S ~-/§— &

PRESSURE SWITCH DATA, Form 21605
DEVICE . TaTR ED | ME ony BTHD
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. ENGINEERING SFECIFICATION

ES~ F3AH- 19D 594 - AA

- Sunmery of E3 Teets stid Aqceptancg FaAramscara [Copg,)
Hinioum
¥ lLawer Uppe - conforme
Chatse o Toletg- Tols o= © ance T&
Kr. Toristics ip anss Targat v Tolszanca
310 Vikraclom a4 36 hours, Haximize ve-
Durabiltcy 20 Hx-2000 Hx
j.al Cornedter " 3% b hag Maxioiza
- Houslng/ laad; 12/2.25
: Tarminal 1h zara.load
Strengch '
3.12 Brap Tast | 2] 1.3 suteTy Maximizw
S | 1.13 Impact Tast ) 200 gram Heximite
: welght dropped
1 0.3 weters
[ 3.1 . Humidicy M 120 hours Haximize
[ yy 11
: r 1.15 Salt gpray v 140 hours Haxinixe
] 3,18 Fluld Com- BV Tumarslona . Haximirzs .
patibllity plus mildicy
sxposars q
117 Puar Bxposura PV 14 hears Maxipiza g

Preg— “

iy 4 AT

ey  TII. TEST FECOEDORES AND NRCRIIREMENTS p

e -

1. 3Xwirch sattings axe te be checled at 15* to 33°'C using csBisne d.ty" air.
¢ 2. Calibration shall ba as spacified oo the part drawing, with the N
o - saTeing chacked afesr 1 or movs eoyclas. A relsy lead {-13A6k0-) or
.- FIO approved squivelent saust ba used, Calibraciom fa to be ohacksd
b - while conducting 0.1-0.3 aspevas vhen 10,0-14.0 velk- D.G. u apylisd
o W the COD-PID approved load im emplayad,

e | 3. Tha sug-out sat poinc la to be chedkad wich incressiog prassurs, and
tha cut-in set paint is to be cheoked with decrsaming presduie. The
diffarantial sat polnt i te be galeulaced viing thr cuk-in praduuss

d. mimus the cub-out prasiure.

Ling
e JMRIE

FLIE2/SEA " 388y

tFwvious o t]oms Bay NOT be Lbad)

BLO6-LEE O03s+030 HOWA

Tr:al 18. QF 43S



ENGINEERING SPECIFICATION

© &, Galibyaciosn exiteris sfter Test Ssctioos 3.9, 3.19, 21.11, 3.13, 3,14,
3.13, 3.16 and 3.17 is : - ST .

a. Cuf-ouT st point pregeurs carmwt changs moze than & 34 froom the cuc-
qut prasgurs inikblally messured in Section 3.1, pavasraph 2.

b, Cutein sat poink pressuvd samnak ohange mers than * 3% frem the
cut-in prassure initislly sessursd in 3ectien 3.1, parsgraph 1.

- 3.2

1. Chetk 1o ro ba made ar 15" To 33°C oeing aablent dry aiz, on the
firvat switeh cyels. '

2. Tase with ap aleotriczal load uf Q.1-0.3 smpares ac 10-1l4 voles D.C.
uaing the approved {-liAfa0.) relay (F¥), or vith ths produstion
pTaBsuLs ferasp/oontinulty tastar load of approximacaly 10-40 millismpe

— at 20-28 volts D.C. of equivalenc (IP}, Copcinuity must be mouitored

i during the enicire teat. Prsasurize the switsh to 300 peip at a rats
of 50 pei/wecond max. Contimuity oustc changs to an epen wireuit whan
the cut-sut prassurs is reached, spd ramain opsn At prassucas sbove
the auf-out PrEABLTE,

3. Raduga ths prassure at a rake of 50 psi/eecond max until O paig in

] reathad. Contimdty oust change & & olomed clroult when the corpresser
cutsin préssurs i reashad, and resain closed at pressurss less than
— thes cuc-in pramsurs.

3.1
Switeh im to ba crasp chasksd at 16 £s 35'C wing ambient dvy iz,

]

Tha oxedp chack ia to be mids after the sitoh has bean cyeled cos or
moTe timae whils anployiog Telay {-lhaSs0- or aquiv.) load (P9} o
produntion presaurs/orsep/feomuinuicy.cestar load or equivalamc (IF).
The-gurrent - in—to-be.0:1-0.3 sopezes st M:14 valre D:C AP ar
spprontmarely 10-A0 nilliaupd at.28-28 voles D.G. (IP).

[ 3. As the swibtch pressurs is incrsassd, the positive disc ymap musc

i oogur Wichin 5 millijaconda of slsatrical discontisuicy at the sut-suk
poine. The tace of pressurs vise iz to be 2o grascer than 10 pei/sscanc
w | at the cresp chack peint.

%. As the swicch pressurs ix decresssd, the poaitive disc snap ouat
aoeur wichin % afllissconds of slsctrical cencinuity at tha ouc-in
point. The rats of pressurs dacay iz to bs no graater chan 10 -
pei/sscond at the creap chack poink.

= .
979 3MTIE  (Previwn sditiom may 9T b caed)

sIY AQQtIBed

H§L93-15€ 034 g2 WOdd tp:al IE, 0T AF
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ENGINEERING SPECIFICATION

2efcigaranc Laskaga
‘1. Rafrigarsnt Leakage co be chacksd at roosm amblenz., I4 : §°C using

v _-_":.:.t:.:i ‘L.F_:'F"i LA

Voltags drop 18 ©o he Depsured &fEay I ar Bare cycles eaploying talay
Load {=14A660-) ov equivelant with 0.1 to 0,3 smpezer, 10-14 wolc .
P.Q, thraugh the switch. Under thess gondicions. w© room asbisnc with . -
switeh cloasd tha voleage drop doroas the awiteh Lm to bLe messuzed, |
Millivolc conmwotion interface at tarminals to ba less that l0aVelts.

3. Valtaga drop not %o sxcaad 200 avolts at 0.1-0.3 soparas, 10-14 wh:

Suirant Laskipd | .

1. QSurrent leakage L» to ba checksd wich JOO volts, &0 Hx. A.C,

2, Ogrrant leskage (s to ba checlsd:
a. Babwesn the.swicch leads with contacce apen.
b, Batwsen each laad snd ths. switch houaing with ¢ontaccs open.
¢, Bacwean either switzh laad and the switah heusing .

with the switch closad,
1, Currant leskags tot Eo un:a.u ons oill{aspars.

tafrigarant of an acoeptsbls Cracer gas. Incraass the pressura To
300 £ 18 psig using dry nitrogan or air.

1. Total squivalant leak Tate of che wwicch, al an asseably nov o sxcesd
g griyr. DU

Hrdzantasio Ruxan
1. Hydrastatlaally preasurizs the swicch uith hydrauvlia fluid umeil

1230 paigz pressurs ila teachsd.

2. Switch must not shov svidemcs of leakags whils being hald ac this
prassurs for 30 soonds,

: .
1. ZSubjeet the wwitch to 200,000 eyclas of O paig o 300 £ 10 psiy

PresMUTe, ar & cysling race of 23 + 10 cyclas par minuce, whila -
saintaining the switoh {n an amhisne tewpersturs of L33 2 3°C. The .
prasrure must be ioopsssed and decrassed at sp svan pata to slisinats
feanaienc preassura epiker. BEsfrigavant ail or ATP may he used as the
prassurs aedium. o :j‘ﬂ
T

-

2. AL tbs aomplavion of thes eycliag towz, wubjact the switch Eo 50
cyales of 0 ea 711 £ 23 ma (28 £ 1 inah) of mereury vaguum, maincaining
the veouum for a pinioum of 3 ninuces at reom acbisnce.

3. Aftsr prassurs cyaling and vacuum oyeling, swicch muac confarm co
Sactian 3.6.

3.5
3.6
P — 3'T
m r
f
S —
LA
[ 3.3
ar
:
A
JAR
sy 304TalR

PLO-.0Q " IDuy

tFrovion sd{time nay 40T by covaid

8L96=LEE 03d-133 uodd 2Fia! 18. BE 43%

TI-NHTSA 005754




ENGINERRING SPRCTFICATION: . i .

3.1

3,13

118

Rapeat ateaps "1" and "3 abowe, positioning the oensor sush chat tha
peint of [nipackt ecvurs 0.2 Iinched Erom sod of surface conneator howsing.,
perpeidioulnr ta tha howaing.

4, Afcer lupactc Cast,
3.4, 1.5, 3.5, 3.7 x
eormector bousing mus

must confors co Jectiona 3.1, 3.2, 3.3,
« Jaddledonsally, rhe switeh sleccriosl
ak or orack,

1. Mount tha switch by itz noroal sounting odass {(Valve stem sod O-ring
saal) in the vertical paeition in the midicy chambar, rhe ywireh
pramsurs port pointing down (tatoinals up). The walvs scas may ba
plugged to prevent molstuza £rom wntating tha swicch direscly. Macing
alaztrical cormactar (CCD-PED to supply) ard wiclng drip loop mume be
ingcalled bafors start of cesc.

2. Aubiget che swicch oo 14 hupidicy eyrlow ax Follown:

a. 0 hours at 33*C (minimum) at #0 to 100N relacive husiditcy,

b. Lowar temparature To 24°C (saximm) over & two hour pericd.

<. Ruina canpetacura o3 JE*C (Minimrs} andd tasidity =6 30 to LOODN over
4 mwo hour period,

3. Afrer complecion of che last humidity uyeli. the mritch musg mnfnn
o Ssctioms 3.1, 3.2, 3.3, 2.5, 3.5 and 1.6,

. Hount the switch by itz nermal asunting means (valve stea and 9-ring
saal) in the wartical pasicion in Ehe aale spray zhasber, the switch
presgure port polocing down (carminals up).

2. Switch is o b4 testad with the Tord relessad elactriaal unmn;:nr

Inatalled (CCD-FEO To mxpply) with |1n1.11ﬂ1 continuity of the CCD-
PEO approwed telay lomd [-14a8sb.),

3. E: auitsh id to he pressurized ac 300 £ 10 paig for tha duration of
caRt, .'

4. Ixposs ths assambly to salt spray fovr 240 hours par ASTH 117,

3. Aftar ayposurs, cha switsh must econfora to Seccioms 3.1, 3.1, !:I.
3.4, 1.5 and 3.6,

Hulg Ceopacieilicy

1. Wich tha switch prassurs part plugged, and cha macing alaccrinal
conhsator/wiving iowkalled, nubwmargs ewicch for five snacuds in sach
af the Following fluids: sngine oil, gasoline, disasl fuoal, mngine
coolant (Ethylena Glycol), sutomatis transwissfon fluld, braks fluid,
windshleld wiper solvemt, and aabturaced salt water scluciem.

1. Allosw swicch/eotmwmaror assembly to drip 4ry for Five mivuces at room
CAmparLturs.

b REEPPUAY

riB/a1d"39ud

tFrvinm s b lone way IOT ba uniid)
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3. Bapant stops "1* and *2* abowa five btimes. At tha cooplecion of the Do
Scth ay<le, subject switch/connmotor asssnhly £ 100%C and 5% telagive
bunidity far sight hours. .-

4. After fluld sxzposurs tsak, the swiceh muat cenform Eo Saceisns 1.1, e
.7, MY, 1.4 318 1.6am i,

3.17

1. .@ich tha awitch pressurs port pluggsd, and the maring eleccrissl
cormaccar/Hring insealled, plece the switeh in the duse chasber In
the vertieal pasition {ewitch tarminals up).

2. Exposa the switch far 34 hourd Co Portlamd cement dust that La
agivacad for two ssconds swvery 15 oinucas.

1. Aftar dusc axpazura tazt, check the switch ouse confors o Sactions
3.1, 3.2, 3.3, 3.4 and 3,5,

V. RE-VALIDATION REOUTREMENTS

In wddition oo Tthe raquivemants of 2actisn ¥I., re-validation shall ba raquirad
whataver requancad by the Product Ingineering Offica {(PRO) and prior co sach
modal yaar predusCion. Yearly ve-validacion shall condlst of Teie 3.9
{PFressure/Thermal Cyoling).

The supplisy and che depign-rasponaibls Preoduct Englnesring Office will joincly . .
datatmins which potancial changas ta The procans, oatariale or matarlal scuress
would have significant ippact on tha produnc's fBumctien, performsnce, durabilltcy
or Appesrance. Tha supplier will dasoribs theas senditions in the Comtyol Flmm,
atong wivh aithee (1) the revalidatisn plan that would ba follawmd in sach cass,

or {2 & provisionm to subaic an soanded Comcrol Plam for approwal if any of

thons procuss changes arn planoed,

V. INSTEOCTICER AND NOTHE

Cantsol PMlana addrsss ¢ll significant Jesign and prgoean charscceriscics, which:
include all RS casts and Control ltem charistarisrics, They desgriha tha 7'M
procana pocenciasl scudias thac will b parformed for product validacion {inoluding
Y taata) and the ongoing product and process avaluation for coptiruing il
irgrovement {inoluding IP teste). They Include acceprance ariceria, sample »*%:
xizss, fraquanzise, dats analysis mathoeds and zeastion plans. R
Tha Contrel Flan is devalaped, and updated as vedessary, by tha supplier Iln
conjuectlion with the design respmaibls Produnt Bnginesring Offise snd other
appropriata Functions such as SQA, The Contrel Plan defines cha sanagewssnc of
che vpstyama produntien process snd part variables (significant procsssx
characrariaries) thar affesr ths outcems of the E3 tesfs or other signiflcant

JAR
wid 1941k iFrévioun sdfitians may WOT ha weald

TNHTSA 008798




BEPORT OF FPARTIAL ISR TESTTIRG
FORD FALSENGEFR CAR
ELECTRONIC EPRED CONTROL
DEACTIVATION FPRESEURA SWITCH

- ra/92/62
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CONTROL PRODUCTS DIVISION
PRECISION [ONTROLS DEPARTMENT
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THIT LAT no, T DRV
TRETED WY
AFPROVED iy A ' Texas MATERLALS &CONTROLS [gae
-
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4.2 Data § 242 ... - risares i aa saen 11
4.3 Data $ 241 ... .iicnirrrarrarnnrat ot 13
TEST LOT NB. TEST DRWGE
TEETED BY
AnmRinio iy EKA-E Hﬂflﬂlﬁé_::uiﬂﬂﬂﬂl.l ooz,
DATE —— [NSTRUMENTS * ATTLERORG, MA 2752 [PAGK ”
FORM 1308
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1.0 ORNERAL

1.1 Customer: Ford Motor Company, FPassenger Car Erake Syatems

Engineering
1.2 TI Fart Number: 17ESL3-1
1.3 cCustomer Fart Number: FZAC-9F924-AA
1.4 Specifications: Ford Enginearing Specificatien nunber
{delta) ES-FIVC-37924-AA
i 1.5 Date gf Complation @ G20413 _
1.6 Quantity of Unlts Testad: 36

1.7 Dleposition of Tested Unita:

1.7.1 Al devices are retainad under quarantins.
1.8 TI teat number: 241-11-12
742-03-24

1.9 TT Pressure Switch tast report number: F3/92/62

2.0 OCHJECTIVE

See Memorandum in Appendix 4.1 which explains the acope, extant,
and intention of thia partial ISR. A full battery of ES tests la
placned in the near future to complaeta a full ISR aubmisgica.

3.0 TEST FROCEDUREE AND REEBULTS

All awltches wers tasted to Ford Engineering Spmcificatlen {delta)
ES-T2VC-97924-AA, sections ITI, B, and J., with initial and cinal

charactarizationa consiating of III. A. Raw data is included in
Appendix 4.2 and 4.3.

TIST LOT WL TEST DEvICE
e wATEAALE a cawtRoLs [ooc

navED BY TEXAS .
:::'l -:n.u . INSTRLIMENTS Q ATTLASORG, MA G753 [raex o
EORM TS

TI-NHT3A 005758




3.1 CALIERATION

3.1.1 Procedure: Calibration ia checked at room temperaturae
uaing ambiant air as the preasure medium. Calibratien
gettings, as spacified on the part drawing, are actuation
{electrical contacts opening) at 90 - 160 pslg, and
ralazae (contacts reclosing) at 20 psig minimum. For tha
purpeae of stabilization, actuation wvaluea are raecordaed
on the aixth cycle, aftar subjecting the switch to two
[2) prassure cyclaa to 800 psig minimum and back to zero,
followad by thraa {3) oycles to 1.1 times actuation
présaura minimum and back to zaro. Tha changae in

" continuity is measurad whila c¢opducting 750 +/- 50

millianmps at 13.0 +/- 1.0 wvolts DC.

3.1,2 Equipment : Custom TI designed and bullt preasure
check station, using Haisa Modal (M86365 prassura Jage
calibrated on a regular guartarly szchadule. Continuity
changa mesasurad on custom TI designed and bullt equipmant
meeting the above electrical parameters.

3.1.3 Initial Results: All 36 devicaes teated ware Eound to be
within specification.

3.1.4 Final Results: All 36 dovices testad were fouond to ba
within specification.

1,2 VOLTAGE DROP

3.2.1 Equipment. : Fluke Model E020B Digitat Multimetar,
calibrated quarterly, used in conjunctien with the
continuity equipment in 3.1.2.

1.2.3 Final results: FPaerformed on the Impulss devices only,
a8 a check of dagradation of the slaectrical contacts
during the powared portion of the Impules cycles. All

valusx are sigonlficantly balow the specification of 200
milliveles saximom.

TEST LOT no, TEST DEVICE
TESTRD BY

AFFROVED BY lﬁ“ E MATERLALA & CONTRALY [

DATE o cenis INSTRUMENTS b ATTLIPGNO, M 12700 [Paam

FORNW 43

TI-NHTSA 005760




3.3 IMPULIE
i.3.1 Davicea taated: 242-03-01 thru -24

3.3.2 Procedura: Twenty four devices wers run on the Impulsg
teat aa apeacified in the ES, with the1nxcaptian that no -
devicas wera run on the Fluid Resistance tast due to time
conatraints. The cycle rate used was actually 183 cyclan
per minuta, again duve to time conatrainte., All other
paramaters werxe as apecified in the ES.

3.3.3 Equirment: Thermotron model 5-4 Minl-Max anvironmental
chanmper rcapabla of =55 € to +200 C, huemldicy
uneontrellad. Cuptom TI designed and bulle oyeler,
utilizing Enerpak integrated hydraulic pressure source,
TI313 Programmable Logic Controller, Mocg servovalve and
contrgller, dimpson aignal generator, and opposing-
piston fluid isolatora, to produce a hydraglic—fluid
flow-type primary with a brake=fluid dead-end-type
secondary terminated with a 24-station manifold equippsd
with intarnal heatera. Capability to 5 Ha at 0-1450 paig
¢ycla, Cuatom TI deaigned and built 24 station Switch
Monltor Circuit which autdmatinally stops tha cycler in
the avent of abnormal switch action, defined as
continuity changa whioch doas not track tha zignal from
tha ajgmal genexator. Thermccoupla raadouta calibratad
quartarly. 12-atation inductive load bhank, per the
schamatic found in the BE (frame 18 of 139; figure 4.)
used in the last 25K cyclea. '

'.l.l.

3.3.4 Results: All devices passsed.
TEST LOT WO, BT DEVICE
TEETED Y : —
APFROVED WY Texas WATERIALS & CONTROLE |noc.
OaTE i-Gd-1n INSTRUMENTS Q ATTLALEORD, M 33700 IFA‘I P

FORM AR

TI-NHTSA DOBTO1




d.4 TERNINAL STRAEMGTH
3.4.1 Daviceas tested: 241=-11-01 thru -12

3.4.2 Equipment: Custom TI designed and bullt fixtures for
" gaging terminal movement aftaer force application and £or
application of impact via a pandulun, This equipment is
regqularly used on the 57P5/77PS asaambly lines in testing

teo TI Quality Asaurance Specifications.

3.4.3 Roaults: All twelve davices passed the acceptance
eriteria found in the ES,

TEET LOT MO, prvicE
TESTED BY

AFPROYVED BY TExas MATERIALE & CONTROLY Jooc.

PATH 3eakall INSTRUMENTS Q ATTLERORD, MA wred  [waesx .
amm I3 .

TI-NHTSA 005782




Appandix. 4.1

Mamoranduam
TIEAT LOT NO. TEST SEIACE
THENTRED BY
APPROVED WY TEXAE MATEAIALL & CONTACGLE [oon
AR o INSTRUMENTS avTLzaong, wa moa [FAam o
FORM B2NE

TI-NHTSA 005762




MEMORANDU M
0 April 1592 - Faga 1 ofF 3

. Tor Bruca Maeroff Ford Motor Co. Fax: J13-333-1924
CC: Dave CRarn - Tl Design Bag. Supv. .
Norm Freda TI Flald Salaa Fax!: 313-553-1673
Elaine Rose- TI QRA
Fr: Stave Offllaer TI Daslgn Eng.

: ERS3 PARTIAL ISR / VALIDATION PLAN FOR F2AC-OF924-AA

Bruce, 1t is my understanding that we’ll be pulling together an ISR
package for your perusal during your visit to our plant on Monday,
13 april. This package will be assentially based upon similarity
to the TF2WVC-9F924-AB ISR, since only twe components will ba
changing. Those two components are the pressure-ssnsing digc and
the molded plastic base {switch houaing). Tha base will undergo
a First Article Inspaction (FAI) which ia a detailed study of all
print dimenaions, and material certifications from the mazufacturer
¥ill be included. Below you will find detail of the IS teste which

¥will/uill not be completed for the Partial ISR (from ES F2VC-
9r924-AL) :

III. A, Calibration, B. Vaoltage Drop, U. Current Laak, B. Proof.

Only the Calibration test will ba performed on the 24 davices
wodargoing the Impulse teat (E.) below.

III. E. Inpul=sa.

A gamplata 500,000 cycle Impulae test will be performed per the ES,
with the exzception that no devicea will opndergo thea Fluid
Rssistanca Tast (M.) baforehand. The Impulss teat is an axcellenkt
teast of the ahility of the entire device to withstand mechanlcal
(pressure) cyoles oombined with alactrical loads at elavated

temparaturea, and is o key test to validate tha pressurs-sensing
dilwe,

TINHTSA 005764




MEMORAND UM
% April 1232 - Page 2 of 3

ITI. F. Burat.

Changas to the base and diac ahould have 00 affact on burat
parforyuanca.,

IIT. &, Humidity, M. Fluid Rasistance.

The new base material, General Electric Neryl GTX B30, haa baen
tastad pravicusly by TI per Ford ES F3AH~19D534-AA aleng with a
host of othar angineering plastics. This CCD ES includes Humidity,
and Fluid Resistances tests which are mimilar te the tests called
out ln ¥S F2VC-SF924-AA, MWoryl was found to pasa all tasts,

III. H. Salt Spray.

It has been desmed unlikely that changes to the base and disec would
have any sffact on salt spray perfurmance. Bear in mind that the
Pluid Resistance test invokad above included a saturated salt
sclution, helping to prove that chamical attack will not ba an
igave; furthermore the saviresmantal sealing system has not bwan
changed in any way providing confidenge that salt ingress during
salt spray testing will npt be an lsane aithax.

III. I. Vibration.

Changes to the base and disc should have no affget on vibration
peIformanca.

TII. J. Terminal Straength.

The terminal strength teat will ba performed per the IS, with the

axception that no devices will underge the Fluld Resistance Teat
{¥#.) baforsbhand.

IIT. K. ¥Vaouum.

Changes  to the base and dise should have no gffect an vaAcSUWL
parformance. .

UNHTEA 008789




MEMOBAND UM
9 April 1992 - Page 3 of 3

II1. L. Tamperatura Cyocla,

Bxtenaive thermal characterizations have been parformed on several
materiala ryecently, including the Celanex 4300 PBRT material
pragsantly uagd on FIVC-9F924-AB, as wall as Tltem, WNeryl, and
Fortren, While thasa raesulta are presently usdocumantad
officially, the conaistently higher perfomance of Woryl in tarms
of dimensiocnal atability ralativa to Calanex during thede tasta

= Gives high confidence that changsa to the basa anould have no
effact on Tharmal Cycle performance.

¥2 qq07

TI-NHTSA 005706




Appendix 4.2

Data # 242
TEET LOT MO, TEST DEVIGE
TESTED mY
APFROVED BY Texas MATIRHALE & CONTROW [poe,
CLLE——" INSTRUMENTS WP arrcsetiocin oo _[pase—

TI-NHTSA 005767




PRESSURE SWITCH DATA  Form 21605 TEST N, 292 -03-2Y
- ——— —
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Appandix 4.3
Data # 241

THAT LOT MO, [TEST DEVICR
TENTED BY |

ArmpovED BT | TEXAS MATENIALY & CONTAOLE | ppwe

OATE Eafdaly | INSTRUMENTS ‘Q A‘l"ﬂ.l.g:g,u:ln e N [T YT i
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PRESSURE BWITCHDATA  ¥orm 21505 | TESTNO. _ R4/ # =2
BRI = e 35 2 < mm; ﬁ:l;uis}eu Wﬁ-ﬁﬁf
“PERFOAMED 8Y DATE STARTED JATE COMFLETEG | ARPHOVED BY
ek (T P Ol f oy 78
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MEMODRANDTLMNM
9 April 1992 - Paga 1 of 3

To: Brucg Masroff Ford Mptor Co. Fax: 313-323-1324
;C: Dava Czarn TI Design Eng. Supv.
Hurm Freda Tr Fiald Sales Fax: 3I13-553~1673
Elaina Reas TY QRA
Fr: Steava Qffiler TI Desiogn Eng,

RE: EN53 PARTIAL ISR / VALIDATION PLAN FOR F2AC~IFSZ4-AR

Bruce, it is my uasderstanding that wa'll be pulling togather an ISR
package for your perusal during your vlsilt to our plant on Monday,
13 Aprll. This package will be aasentially based opon similaricy
to the r2vc-9ro24-aB ISR, aince only two compopnents will ba
changing. Those two componsnts ara the presaure=-sensing disc and
the molded plaatic bmses {switch housing). The bass will undezgco
n Firat Article Inapaction {FAI) which is a detailed atudy of all
print dimansions, and material cartifications from the manufacturer
will ba inzlunded. Baelow you will find detail of the ES testa which
will/will not be oompleted for the Partial ISR (from ES F2VC-
or324-AR) :

III. A. Calibration, B. Volkage Drop, C. Currant Leak. D. Froef.

inf the Calibration test will be parformed on the 24 devicaa
undargoing the Impulse test (E.} below,

ITI. E. Impulaa.

A complate 504,000 cyole Impulsa tast will be performed par the ES,
with the exception that no devicea will undarge the PFluid
Renistance Teat (M.) teforsbhand. Tha Impulae test ia an axcellent
test of the ability of the antire daevice to withstand mechanical
(prassura) coyclas combined with olestrical loads at elavated

temperatures, and is a key tast to validate the pressure-sanzing
disc.

TI-NHTSA 005771




MEMOERANDUM
g April 1592 - Page 2 of 3

III. F. Burst,

Changanl s the base and disc ahould have no effect on burst
performance.

IXI,. 5. Humidity, M. Trluid Asaiatance.

The new hass material, General Electric Moryl GTX Hid, has baan
tastad previoualy hy TI par Ford E3 FIAH-15D594-Ak along with &
hegt of other englansaring plastics. This CCD %2 includes Bumidity,
and Pluid Resistance tests which are similar to the teats called
out in ES F2VC-9V924-BA. Koryi was found to paaa all tasts.

III. B. Balt Spray.

It has been deamed unlikely that changes to the base and diac would
have any affect on salt apray parformance. Bear in mind that the
Fluid Realstance test invoked above ineluded a saturated salt
sclution, helping to prove that chemical attack will not ba an
ilaaue; furthermors the snvironmental sesling systsm has not been
changed in any way providing confidence that salt ingrasa during-
salt spray teasting will not ba an ilszsue alther.

FIT. 1. vibration.

Changes te the base and disc should hava no effect wn wvibraticn
parformances.

I1I. J. anﬁ:l.:ul Strangth.

The terminal atrength test will be parformed per the ES, with the
sxcaption that no devices will underge the Fluid Resistance Test
i{M.) baforahand.
II1. K. Vacuum.

Changes to tha basa and disc should have ne effect on vacuum
periormance.

TI-NHTSA 0058772




MHEMOCRANDUM
9 hprlil 1992 ~ Page 3 of 3

III. L. TeRperatura Cycla.

Extanaiva thermal charagterizationa have baen parformed on several
ratarials recently, 4including the Celansx 4300 PBT matarial
presently used on FZVC=9P924-AB, a8 well as Ultem, Noryl, and
Fortxon. ¥hile these results are presently undorumentad
officially, the conailatently higher performance of Noryl in terms
of dimensional stability relative to Celapex during these tests
givas high confidence that changes to thea baas should hava no
affazt on Thermal Cycle parformanca.

FLlo4d?

TI-NHTSA 005773
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TEXAS
INSTRUMENTS

April 14, 19592

Euplﬂ.'l.lur

Easpanger Car Araks Systens
Inginsering

Body and Chassis Enginesring
Car Product Devalopment

2000 Rotunda Drive

Bulilding #% = Chassis Enginsaring

Dear Brucej

With your wisit to Texas Instrunanta, Ino, [(Preoision Controla
Departmant) ) on 4=13=51 and 4-14~9337 we have Tev the joint rasponss of
both Fard and Tedas Instruments to the switoh noise issue for ths Next
Ganaration Spesd Control Safety Switch for tha ENS3 application. ¥Wa have
' olntly ra¥iaved thia partial IBY submission for ths purposs of relaasing

Instrusent’s firat pass st a quist version of this Hext Ganaration
Bpied Control Bafuty Bwitch.

Additionally, as a rasult of your visit the following W-cuobad has bean
agreed to:

- Jointly reviewed and approved Ed
tant plan for conbined testing of
r:m m nm "im.li"'li'l'l'll!"-ll.ll".ll"flaf’zll'llm
- oed f Tk
Daktattia

in ES test tox fimal 7/2/92 I )
x miiifﬁ"fll'l'lll'Il!{-{lIl'l'll-Flll!--'-l'.flaf”"t'lmq“

- 20 lﬂltﬂhﬂ (HDC!'H!I-M} I\m‘--|-llnnlltin‘fl‘f’ll.v:l“ﬂl“
= 1 hox of F2ACSTS24AA swltchis to D.mfu..--lfllfﬂl---umm

- § PIDCSTHI4AA svitches with BOOK
ples to B. Hasroff for rlﬂ!.pt 4!31!3_‘3-.._----:-. --.a---rujf_fil?'

» 8 FaDCAFS24AA mwltchas with BOOK .hpull-
ml'.. m mlﬂ tﬂ' ltl.ml-11---11-1.--11--‘121!‘]-ltlioﬁm

' - Partindpation in tha DN5 3PP build in
' l:l‘nhllll??ll?llilili!l-l-lllllll!!lﬂl"l#l‘i'l!i!‘l‘#!uf'?.z!!l!IHIj;“

rrrrr

TEEAR PR AUAENTE M ELLTEN » 3 FORMBST ETPEET » ATTRLERCAS, Sl il
SO MEND ¢ THLEX EEOY = OMVLE TiieAal

TI-NHTSA 005774



- Propomal for "Pent BUSK® COMMETUOELON. veres.rs. $/24/92. .. Bogys

« Foyward additiansl informsticn on thaarmal
tasting dene to date an Noryl breos lltuial.....lfﬂfﬁ..... 31“

mm‘ timl IBN Miﬂﬂ fﬂl.' ?;z;i:#.lllllli'l'llllllil“tt

onur plan is to submit the plats I8N puulwn an ar bador P13/9%.
this im an agyraasive scheduls dasigmed to nest Ford’a 7/18793 JOB 1
releass dats.

If you have any furthar guestions, piessass call ae at GO0B=-699=-3090
Bincarsly

Matarisls and cControls Group
Control Produots Diviaion

NMichasl Da Mattia
Sanior (uality Enginasr
Frecision Conmtrols Dapartmant

.I: Charlia BDouglas Pords Bruoa Namiaff®
Dals Sogge
DavYae CEATD
Stava OMfiler
Bill Bweat
Natt Ballexrs
Jim Watt

TI-NHTSA 005775
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<> INITIAL SAMPLE WARRANT 42299

Faxt Cataration M.Mtrﬂl
Pat Name _Daaotimabion Aafaty Sdfch . _ . PariWumber TZAC-TF24-44

Conired Hem e [ Me Engitaarmg CRRRQS Lovel Owte
: BErucs MasroEf . ' L
Engitaring Change Authorizstion Dode
063 ’
Shaven an Drawing M. F2AG-9P924-ad Pard Walghl g
Rgason far iniiel 5 emoks:
O3 ot Dutsen i ] Changs in Optienal Consitetlion or kinterel ] Process Changs
] Bnginsering Changais)  [] Addmona, Replacament, or Aslurbithed Tooing ] Dwnge In Subonatmetor or Sourte
[ Tooling Transler ] Coraotion ol Glecrsandy (Resubrtissioa Mo __ ) [] Parts Prociuced #t Addiiorsl Lngstien
O Gther — Py Spcity
SUPPLIER INFORMATION (Masw'soturing Loaxrtion)
34 Foraat 3iL.

Suppher Hame __ TXua9 Tnatrusuts Strust Addreas
Chy Attlshoro State HA Yomal Code azr0a ———
Suppber S, Location Coca — DUNG TATI/TI23814 cugtomer Assigned :
CUSTOWEN IMEORMATION %

Motor Co. MAMD Fred Bendarabot 5
Cuplomer Name Yord Go Buyw Cade
Purohass Orcher Nambugr Bample Aceapianos Level

mhrmmﬂmlmﬁnthmﬂm

Apploktich
ABNATE

The resuits or dhnsnsions massuraments 4. materin iein B, sod funetiossl (EX) et ) wet a8 drawing and spaciioattor
requirgmants [ Yea ] No Arra b

Sylenipsien Chasbiivl

(2 Choing Peist T Materint Tont Rooults Y Contrel Man

] Awdiiary Deawiga'Skatcive Cuslifioations oH § L Prosses Cansbiiey Raeute
] Comest Number of Samping Pusclienst (0N} Task Rewuhs A ATHI5 DR prcossn Mow Disgran

] thmaraional Relulty . Procest Englevering Approvel (A Gaga Svisaserwmunt) Aoy
Supmeriieg G for ail reguirenels ars rvalalii ey riageeL.

LOMMINTS:

" full sebmission to ba complata
by 6/221/92. Rrucn Masroff visited YI oa &/13. o progras
AR .. .

PECLARATION

-3 -
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s oald d38 4337 F0R FAGE . pAZ

o ’ INITIAL SAMPLE WARRANT [w 312384

PANT RAPOAMATION

mart Hearrur o] _ NEKT GENERATICN susn cnﬂmul. _ “__va:zvc-wnai-u _
> conwoinam BXvw Owe  omewmommion . Z e F2(177/

Erglnggemg Changs AUttarizanon A7 . i — Chusd

Shown on Drewing No. T AYC- D ET24-AB Mo e o

Et-ruw ] Chanoe in Sgtionst Canviruoton or Mataral Provess Changs

[T Enginaaring Changarsl  [] Aduifiorat, Aeplecmant. or Aaiurtishad Tosiing iy i Busoontrator of Sourcy

] Tookng Transier B PRasubrnission No. . } Party Prasecwd of Adfiinral Losstor
3 tntr - Pasas onoty - SERSREGHR > ol

SHIVPLIEN INFORMATION (Menufsoturise Loawlion)

Buppber Mame JEXAS INSTRUMENTS airett Addrees 3¢ _FOREST STREET
ety ATTLEBORG A o1 cete_ 2702 counry U5 _
Supgliar M. Location Code = GURY . 197K Gustamer Aswigned FORD MOTOR € - EED
OUSTOMER INFOREATION
Cotternar Nema __TORD MOTOR €0 ~ EED - FRED HENDBRSHOT s cova_ 155

_ Purchese Ondar Numbar. e SR ASSUARNN0 LYY i

'_. ooboation . NEXT GEWERATION SPRED CONTROL
LT

The resche hﬁummmmywmnmw-mnm

ubminalas Chamiiel

T Chached Prim . ) Mskarcyl Tant Resold [ Santrot M
Auniary Drawingariivioke Sarifiailioey Frecus Caglinmy Namily
Compat Nulsiar oF Sapien . Funclovgl (BE) Toul fogula -, Froves Few Glogian -
Diwansional Reguls . .. £ Poadomt Bvginawring Approved . Dops (aaarareny Sdey

Ruppravting dytu few okt reqptirsmvanis us Svalabis ypun e

1SR. SUPPLEMENT WLTA-ABDITIONAL TESTING TO CLOAX QUT ALIRT NO. A1D166295;
AL3®, CORRECTED BASE MOLD BIMENYIONE. Aner PARELI” .-ﬁ%aﬁ oV
BRCLARATION - ¢ L ’
%?,W-w. RIS i At s e 20 ke s
< 1R/ De/Fy

v QA BENGTIWBER h!ﬂl-ﬂ?!-l?lﬂ
 JE fpprwrni O Mjested
. r W

_ ek
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Texas
INSTRUMENTS

*

GIMENGIONAL ANALYELS ON PART NUMBER
F2AL -¥Fe24—Ah

ENVELOPE DIMENSIONS TO BASE OML.Y

t BLUEFRINT ! CAVITY # A | CAVITY # P | CAVITY # C | CAVITY 4 D |
! BPEC t BCTLUAL | ACTLAL I ACTUAL i ACTLAL !

T e < aisel inees ) iner e ) Tinmee )
e e Cierel Timem | ieess i e | ieens Tl

T e T T e e |
@ e T e T e e
T aren Cast mawe v aes 4 aees i Taem
NI T v R i va a v e
R R S - i R a parpr
T i S| rm | Lo | ey ies Ty
B T T T T
S immev-neel e | ame  on.7ss 13177

i I 11.73% I 1. 740 r 1L 737 I 11,747 {

g ———— U P A li.-.n--d.-._--l.-l----! I frymyr py P E LT R R TPE W T VT ! --lni_-_--i-l--l

ot 02T -~ 0.7 10.490 D.4FSI0.31% QLS2310. 570 DL 63T 418 005931

————— T R el e el e e
10 | 2.7% = .10 | 2.%00 t Z. 909 | 2.7z 1 2. F08 1
i e = —-— |=—rmmrem———— |l=————eee————— |———-|-—4-——-—-—!
1 2P ! 2.903 } 2. 715 1 2,913 ! 2.%11 }
-----i------q-Fq--ﬁ-—FI-d-ﬁ--‘ﬁ-n-"ﬂ"‘rl"-Id‘-ﬁ-i’-’.'h‘h‘l-ﬁ*---_ﬁ“--ﬁlh-- --------- I

i1 i 19.05 WAl | 18, 687 1 18.70% I 1B, -l!r?l 1 13. 704 |

--“--!“—'-—'Fq“--' ------- I ------------ I ------------ ! ---------- H'I*_ ----------- I
1 1 18.701 1 15.?45 1 15.5&5 1 1a., 757 ¢
L L Tl T PT U [y —— O | === ————— | =————————— -
‘E | L2.5% - 13.111 12.800 b 12.529 1 12.802 1 12, 319 !
el |l e e e e |t ——— | = ———— |- | == e ——— 1
| 1 1z2. 529 Vo 12.500 P 12,842 1 12-324 |

i 1 !

—-nrwmrm—r——r—a— | —r————————

TR PRGN T S INCORRORATIG = 4 POMEST ETFEET =+ ATTLERONCL A% I
REEE-AEON ¢ THLED BE-TTOR WK FR-ii-mpll + CANLE TEROWE

TINHTSA 005780



TEXAS
INSTRUMENTS

® | b

DIMEMRIGWAL AMALYRIS ON PART NUMBER

F2AC-#F924—AA

|  BiUJEPRINT | CAVITY # A ! CAVITY # B ¢ CAVITY # C | EAVITY # D 1
! BFEC I ACTUAL I ACTUAL ! ACTLMAL i ACTUAL !

A s Nt . | m e ———— { | = IELE LT EL L ]
13y 0.4F - 1,30 | 1.08%5 | 1.105 | 1,122 t 1,175 i
-----‘---F----"-H‘i—l—-——-L-—————i————q———————l——q—w———----l----F--H_hq-l
4 ¢ 2.7% - .81 F. 075 ¢ 3. 041 | 3. 152 I d. 10% f
————— b o ————————-r-r!-r-n--r--——-.-—-—I-—-——-————-——--——I -—---—l--d---l--l-—I—-—ﬂ--——d----—--—I
15 | &.&60 - &.81 I &, 701 | &. 478 | &, 715 | &.&677 1
| . 1 g ~mlumr et A | m ot et e |t ————

/ es tM0 FLASH/BURRE SLIGHT ] FLARH ON | mﬁa I & 10X '

o e B ol ol s e e e [ R Il b T T | == -

A7 :3.30-8.72 2K | H, 533 1 8. =T | a, 454 ! A.578 !

e ek e e L e L e N e e N o T o el il |

1 | .72 | a8.51= ' a,37Q I g9.351% I

e ] o o I-"“"" -------- | == ——— - |=———mrmmmme e | =——— -|—-|-———-r|-||
18 EEEEEE +/— ADEQIZADER 23MINI24DED SEMINIZADER ATHMIN |24DFE OdMIni
————— *-------------'I-dhﬂ-d-'----I-—--------'—Iﬂ-l-h-—*——‘-I—————————q*—l

124DEG  IOMINIZADED 14MIM{ZADED Q&MIN{24DEG 43MING

= —————-—1--——---—-*1*-!—!—-!—-———-———— | = it = I B ke el e el I __________ Er |

(. 30DEQ) X |72DEQ == IFiDER JIMIMIFIDED 2Z0MIMI7T2DEQ OQIMINS

mm—— g | —————————— § e e e e o | e | -

F

¢

t

+ -

¥ AFADED  AFMINMI| FZOEQ == |7ZDRO 1OMIMIHIDEG 12MING
!

1

!

1

------------------- e e e B L L L L e L LR R L e Ty |
20 TERM.#OUBING | BLACK ONLY | AVAILABLE | TO QUALIFY | MOLD {
------------------- e e el e e e L e L e LI L L PR L L Ly |
rATURAL a ¥ ‘ | i !

----- et ] B ] Lt T T eIy PR
1 | - | | | |
----- e e bl e e R R e L E L e |
1 I f i I |
e | ——————— e e e e e e Y P P P Ty |
i 1 | i f !
wrummfum s muam—e] Amm————— e e [ |====mmm—m-ae !
! | | I | I

el e B B ————— | m—————- e et
. | | | 1 i |
R e B B B

TIDGAN BETALAENTE MOORSCPLATED + 4 FOMENT STRENT »ATTLEEDAG, WA P
B-RN-RE00 + THLIY M-riceh T Toie-D00S * DABLE TIDEMY

TI-NHTSA 005781



Tnaw [mmn

S ey T Y S, W, N ep——m—
— . - iy (]
A S e WP M LI P A PR

i |

oy

e =lolema] _measy
= —

s RE Sy |ony]

. T

4]

F ST S S S —




FAVPRINT

£8/500 VSLIMN-L




