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1.0

1.2

1.3

1.4

1.8

1.7

1.8

1.9

3.0

Customari Ford Motor Company, Passengsc Car Brake
Enginearing

TI Part Wumbar: 1PSLA=-1
Customar PFart NumbDar: FIAC-OFS24-AA

Spacificaticne: Ford Enginearing Specification
‘(delta) ES=-FIVC-9FSd4-Ah

Date of Completion ; 820413 _
duantity of Units Taatad: 36

Cispomition of Tasted Onits:

1.7.1 All devices are retained undar gquarantine.
TI tast numbar: 241-11-12
242=-03-34 :

TI Fressura Switch tast raport number: P&/92/62

Ses Memorandum in Appandix 4.1 which explains the =zcops, sxtent,
and intention of this partial ISR,
planned in ths near futurs to complets & Full ISR submiswion.

TEST FROCEDURES AND REBULYTE

All switchas were tested to Ford Enginsaring Specification {delta}
ES-F2VC-9F524=-AA, sections III. E. snd J., with initial and final
charactarizations sonsisting of III. A.
Appandix 4.2 and 4.3.

A full battary of L5 Lasats is

Raw datg 1z ineluded in
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4.1 CALIBRRTION

3.1.1 Procedurs: Calibratien is checked at room temperature
using sambisat air as the prassurs medium. Calibraticn
settings, as specified on the part drawing, ard actuation
{electrical contacts opening) at 90 - 160 psig, and
raleass [contacts reclosing) at 20 paig minimum. For the
purposs of stabilizaticn, actuation values are recorded
on tha sixth eycle, aftar subjecting the awitch to two
{2) pressure cycles to 800 psig minimum and back to Iero.
followed by thram {3} oyclas ta 1.1 timas actuation
prassvre nminlmom and hack to Earo. Tha changes in
continuity is mneasured while c¢oaduoeing 750 +/- SC
milliawps at 13.0 +/—~ 1.0 wolts BC.

3.1.2 Equipmant ! Custom TI dsaigned and bullt prezsuce
chapk atation, uaing Heise Modal CMP63563 prassurm gage
calibrated on & regular quartarly schedule. Continuity
changs naasured on custom TI designed aand bullt squipment
meating the above 4lectrical parameters.

3.1.3 Initial Results: ALl 3§ devioaz tastad wery found to be
wikthin specifioaticn.

3.1.4 Final Results: All 36 devicas testad wers found to be
within specifioation.

3.2 VOLTAGE DAYP

3.2.1 Equipment: Fluka Nodel 6020R Digital Multimster,
calibrated duatverly, uaed in conjunction with the
centinuity equipsant in 3.1.2.

3.2.3 Firal results: Parformed on the Impulse devices only,
as 3 cheok of degradation of the alectrigal contacta
during the powsrsd portion of the Impulse cycles. All
values are significantly balow the spacification of 200
nillivolts maximum.

TI-NHTSA 005208
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3.3 INPULAR
3.3.1 Davices tastad; 242=03~01 thru -24

3.32.2 Procedure: Twenty four davices wars run on the Impulse
Last aa spacifiad in the £S5, with tha exception that ne
devicas wars run on cthe Fluid Resistance tesat due o time
conatraints. Tha cycla rate used waz actually 163 cycles
por minute, again dus to time constrainta., All other
PAramatars ware as spacifisd in the Ef.

3.3.3 Equipment: Tharmotron sodsl S-4 Mini-Max snvironmental
charbar capabla of =55 £ to +200 <, humidity
uncontrelled. Custom TI Zasigned azd built oyelsr,
utilizing Enerpak lntegrated hydraulic pressurs sSouroe,
TII1S Programmable Logic Controller, Moog ascvovalwe and
controliler, Simpacn =xignal generator, and opposing-
piatcn fluid isolators, to produce s hydravlie-flujd
flow~typa primary with a brake=-fluid dead-and-type
sscondary terninated with a 24-station manifold sgquipped
with internal heaters. Capability to 5 Hz ac 0-1450 paig
cycle. Custom 71 desigred and built 24 station Switch
Monitor Circult which automatically stops the cycler in
tha svent of adlmormal switch action, defined as
oontinuity obange which doss not tyack tha signal from
tha aignal gensrator. Tharmocouple resdouts calibrated
quarterly. 12=atatieon Iinductive load bank, par the
schematic found in the EX (frams 18 of 18; figuze 4.)
used in the last 25K cyecles.

3.3.4 Ragults) All devices passed.
TINHTSA 005809
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ARPROVED Y WMATERIALE & CONTAOLE {poe.

DATE __ a3-fuaia INE'I-'II:IUMENTEQ ATTLIPORD A K7 {PADE .




3.4 TERWTNAL STAENGTX
3.1, Devices tastad: 241=11=01 thru =12
3.4.2 Tquipmant: Custom TI designed and built fixtures for
Jaging terminal moveswnt after force applicatiom and for
application of impact via & pendulun. This wquipment is
raqularly usad on tha 5798/7795 anssmbly lines in testing
ta TI Quality Aspurance Speclficatiosns.
3.4.3 Ragults: All twelve devices passsd the accepLancs
criteris found in the EX,
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HMEMODRANDUOM
8 April 1992 - Fage 1 of 3

To: Bruce Masroff Ford Motor Co. Fax: 313-323-1%24
CZS: Dawve Crarn TI Dasign Eng. Supwv.
Harm Frada TI Fisld Sales Fax: 313=553=1671
Elaine Ross TI GRA
Fr: Steva Offilsr TI Design Eng.

RE: EN53 PARTIAL ISR / VALIDATION PLAN FOR FZAC-9F924-AA

- I S N el S S SR Y [0 S N - - s il A -y s e N ot

Bruce, it is my understanding that wa’ll be pulling togsther aa ISR
packaga for your parusal during your visit to our plant on Monday,
13 Apxil. This package will be sssentially bhased upon aimilarity
to tha F2VC-97324-AB ISR, aince anly twe cooponencsy will ba
changing. Those twn componanta ars the pressure-sansing disc and
the molded plastic bass (awitch housing). The base will andergn
a Tirst Article Inspeotion (FAI) which is a detailed study of all
print dimensions, and matarial certifications from the mapufactures
will ba included. Balow you will find detmil of the ES tests which
will/vill not be completed for tha Fartial ISR (from E& Five-
SF924=-AA) ;

III. A. Calibration, B. Voltage Drop, C. Current Leak, D. Proof.

Only the Calibration test will be performed on the 24 devices
vodargaing the Impulss test (E.) below.

I11. E. Impuolae.

A complete 500,000 cycla Impulss test will be pszformed per the LS,
with the sxception that na davices will undergo tha Fluid
Resistance Tast (K.} baforshand. Tha Impulas tast is an excellaat
test of the abllity of the sntire device to withstand mechanical
{pressnre) aycles oombined with aelactrical loads at elavatad

Lampezatures, and is a key test to validate the pnuur--.lnnsinv
disa,

TI-NHTSA 005012




MEMORANDUM
9 Apzril 1992 - Fage 2 of 3

I1I. F. Burst,

Changes to tha base and disc should have na sffact on hurst
parfarmance.

III. G. Aumidity, M, Fluid Essistance.

The new basa material, Genaral Ilactric Woryl GTX B30, has baan
tasted previouvsly by I par Fard ES FIAH-15D594-AN alonyg with a
host of other enginesring plasties. Thia CCD EE includes Humidity,
and Fluid Resistance tests which are similaz to tha tasts called
out in E3 F2VC-9F324-AA. Woryl was found to pass all tests.

111. H., Salt Spray.

It has baan deemed unlikely that changes to the base and disc would
have any effact on salt spray parformance. Bear in mind that the
Fluid Resistance test ifvoked sbove incluced & saturated salt
salution, helping. to prove that chemical attack will not he an
ipaue; furthermors the environmsntal aaling systam has not baan
ehanged in any way providing confidenos that salt ingress during
EAlt spray tasting will not be an laaue sither.

III. I. vibration.

Changas to the hase And dise should have oo effect on vibration
parformancs.

IXI. J. Terminal Strength.

The Larminal streangth test will be parformed par the ES, with the
exception that no devices will underge tha Fluid Resistance Tast
{4.) beforehand,
11I. K., Vacuum.

Changas to the base and disc ahould hava no affect on VACUUM _
perférmance. '

TI-NHTSA 005813




MEMORANDUM
9 April 1992 - Fage 3 of 3

III. L. Temperaturs Cycls.

Extansive thermal charsctariistions have besn parformed on several
materials recently, including tha Celanmx 4300 PET material
presantly usad on FIVC-9F924-AB, as well as Ultem, ¥oryl, and
Fortxon. Nhile thase rasults ars presantly undocumented
officlally, the consistently highez perfarmance of Noryl in tems
of dimspsional stabllity relative to Calazex during thess teats
givea high confidenca that changes to tbe base should have ro
sffact on Thermal Cycle parformance.

128901

TI-NHTSA 008914
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QUIET SWITCH - PREUMINARY STUDIES

T CONFIDENTIAL
TI STRICLY PRIVATE

Bl Piagtic connactor stanillty

Purpose: To determing the acceptable pin lengths for quiet switch praduction
ghven that the quiet disc has a smaller pin window. Also to svaluate the sefiacts
of & connector material change to Increaes tha pin window sa the device could
be manufactured cost effectivaly.

Procedura: Davices wara assgmbied at various contact preloade (pin lengths}
uging both caknax and noryl connectora. if the material changes dimansicnal
with tempemsture it can mesult in an Increased or deorefised actustion pressura.
Tha actustion and rele2se pressures were measured af low and high temps.

Reaults: Tha results for Celanax are shown in Figura 1. Norly resulls ans shown
in Fig 2. Tha N provided stable actuation and relense prasauTy aver a
greater pin rangs. matohes other test resutis showing graater dimansional
stablity wih nond. Durd ﬂummvmmmwtntn from -40

to +130, one cycle and there was no impact on the
M) Plastic connector stabiity
Pu : Understand the abilty of Nory! material to survive the typical

undarhood automotive environmant.

Procedure: Connectors were fully qualified in Norly matedal for an underhood
Automotive Pressure Transduoer . This thermal ng, chemical
reslstance, dimensional siablitty, Impulse testing, impact strangth, efic.

Results: The Norly la fuly qualifiec as = connecior to 135C. Long term
siorage haa basn aooepiable at 150C.

i}  Qulet Disc development

Purpose: A lower difierential disc was neaded to mcce the sound gansrated
when the disc snapped.

Procedure: Varous disca were developed. The differential was measurad by
bwilding tha diad into @ senecr assembly and than measuring the disc deflection
va pragsure with an hdt{linesr variable differential tranglomar).

Results: Figure 3 shows both a nolsy production dieo and a quiel disc. Note

that the differentinl hea been reduce from 100psi to approx 30pei
G?;ﬂlpondinglrm avallabla pin window haa been reduce from 14.5 mile te 10
m .

IV} Switch sound svalustion
TI-NHTSA 006922




Furpose:  To quanttly the sound level farm differant swilch configurations and
to idantity the sgurce of the sound.

Procedurs: Swilches ware mounted on an air callbration atand. An acesieromater
was attached 10 the 1op of the switch using bseswax. Tha accalsrometer gxes
was along the long axis of the switch. A microphona was mounted on & T
fiting to the swhch prassure port. The accelerameter and microphone signal

wers feed Info A spactrum anaiyzar.

Rasults: The result for a production “nolsy’ ewitch Is shown In Figure 4 & 5.
Figure 4 shows the frequency decay, whila figure 5 shows the frequancy
spactrum or resonant frequency. Figure 8 shows a quist disc. The quist disc
clearly produces less acceleration and lass nolsa. The same evaluetion hakl true
on a raufic systam.

TI-NHTSA 005923
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April 14, 1992

Hruce J. Maeroff

Buparvisor

Passangar Car Brake Systams
Enginearing Department

Body and Chassis Englnearing

oar Produot Development

1000 Ratunda Drive

Building #5 = Chasals Enginearing
Dearborn, MI 43121

Daar Brucej

With your visit ta Texas Instruments, Inc¢. (Precialoen Controls
Departnent}; on 4=-13-92 and 4-14-92; we have reviewed the joint responss of
hoth Ford and Texas Instrusenta to the ewitch najles lasue for the Hext
Generation Spaeed Control Safety Switch for the ENS31 applicaticn. We have
jointly reviswed this partial ISW submiesion for the purposs of ralsaasing
lmxag Inetrument’s firet pass at a quiat version of this Naxt denaratian
Speed Control Safaty Switcoh,

Additicnally, as a result of your vielt the Ffollowlng W-cubaed has baan
agraed to:

- Jointly reviewed and approved BS
test plan for combined testing of
FIAC and PIDC awltchad....cvevvananaan demann o AF13F02.. ., . Maaroll

affilar
DeMattia

- Bagin BES testing for final 772792 I8W
N !umi.sinn-illli ------ -a----i----4--a-.r-an-u---‘flafgzto--|ﬂrfilar

- 20 awitchen (éanc9r924nn} B. Haeroffiieivrnnere /L1452, .. 0ffilay
= 1 box of FIACIFI24AA swltches to B.Maeroff...... 4714792, ... .Douglas

= 5 FIDCSPOI4AA awltches with 500K impulse
cyclea to B. Masraff for receipt by 4/21f92..... sevasnsarsDEfilar

- § FIDCSFS24AA switches with 300K impulsa
Wclﬂﬂ hand varried to At-llntl- EEE N EREEE N E R N ] l‘lefgz ----- offiler

- participation in the DN5 2PP bulld in '
atlantﬁll'....li.lllIl'lll-lllll.lilli.ll.l-'l.ll.*f:lfgzll"l'lnffl-lar

TEXAN IMETRLAENTE INCORPOMATED + 34 FOPEST BTREET « ATTLEEONO. WA SR
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ADDRESS! _:HJ:unLu B
- B80A CODE:
" | YEHKCLE nuu.n EF YP FE OTHER - VEHICLE PROGRAM:
CHARACTERISTIC TYPR
Vv = FORD CRITICAL 8.C. » FORD OR SUPPLIER SIGNIFICANT
CHARACTERISTICS CHARACTERISTICS
NUMBER OF CRITICAL AND SIGNIFICANT CHARACTERISTICS:
{:_Actmation Praspurs .. TYPE;_80. . Cpu -tk _ Cpku .-
a- Eslease Frassora m:_lﬂ_. cp- ik m- ik
3: . )[0-240NF-23 Fhyead  ___ TYPE: _EC Cp= A% _ Cokm A&
4: TYPE: Com e O
5: : TYPE: Cpwm Cokem .
8: TYPE:——-—-—— 'cp- cﬂ- e ————
£ | | { 5 HENEEE—— -, | [N - P—
'ﬂ' T‘I’FE:...—.—.—- m- S —— m- ———
:H ) { o —H c‘P- e — Cﬂ- P lda——
10: TYPE: s GPII S m-———-
1n: TYPE e Cpn G
12: TYPE: i Cpm e Gk
) [ - TYPE: Cpm e O
1. TYPE: Cpm —_ Cpkw —

PIST -mii‘! X100 » 1000 %

PIPG w_u x100= % PPCoe wn x100 %
COMMENTS: : . . -
— % tallbration dheck In doua 10U percant. paris cesisd SO¥) dafaceive O
TR 3Y SATREE -

IR ETY TR TGOy T
PREPARED BY:
Elains Home DATE:__12/20/91 |
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M oBANE SYUDY FOR REPEATVABILITY AND REFPRODUGCIBILITY {(LONG METHOD
Lo I VR
f 4G FRESHURE TEETER
FIC VAT LM
PLIMBER OF OPERATORS bt MIN SPEC F0
MUMBER OF PARTS ' 4 MAX SPEC 140
MUMEES OF TRIALLS 2 TOLERANCE 70
OaTA SUrMMARY
GPERATLR AVERASE  RANGE
1 Lind, 325 o, 25
- 103, 7 0. 25 :
'3 104, 15 0.5
] NA NA
= NR N&y
A rA NA
7 NA A
2 NA NA
= NA Ma
10 VT2 NA
AVERAGE 104, 0553 0, 36464
"N XBAR 10:5. 7
A KBAR 104,325
ABARDIFF 0.425
MEASUREMENT
UNTT :
ANPL_YSIS %TOLERANCE
REPEATARILITYY L. &74054 2. 39%
REFRODUCIBILITY? 1. 577554 2.25%
RET & REFPR (R&RI 2, 3004592 3. 29%

MOTES AuL GALGULATIONS BRASED ON 5.15 GIGMA (¥9%)

TI-NHTSA 005851




FEMR STUDY TITLES v CELLS A5, A%, Al0. MINMAYX EPEC TN BT, EBLS
AR PMRESSURE TEITER
AL TLAT T O

Mire SREC SO
MEX HREC 1400
TCiL_E RANCEE 70
Data FOR OFERATOR 1
TRIAL
~aRT 1 2 | L L AVG RANGE
1 107. 3 104, 107, 05 0.5
- 10&, 7 1060 04, 75 0,1
:E- 2. 102,55 102.7 0.4
4 100, 3 100, 8 102,38 0
5 NA o0
i MNA L4
r MNA L8
-] MNA Q
-] A i
10 NA 0
11 _ NA 1]
Lz MNA N
13 : NA Q
14 MNA o
15 NA Qa
1& Na Q
17, NA 0
16 NA y]
1% A O
z0 MNA i
Z1 . . NA 4]
] [ T-] O
i MNA o]
24 ' NA' 0
25 [ [ (i)
GRND AVGE 104, 3PS AYE RNGER 0. 24
Ut FOR THLOIVILOUAL RANCES 1.197%

TINHTSA 008952



ATA FER QPFRAATOR 2

TRIAL
F i } 2 S 4 L] AVG RENGE

l 135, Tam. 3 105,55 .1

iz 106,32 L. s 106,3 0

5 1051 1922.1 1024 1

i 105,93 100,23 100D .35 Q, 4

X NA (]

FY MNA O

7 Ny a

a5 MA 0

i NA o
10 ME o
11 A L]
12 MN& n}
1= MA 1]
1% MA (o]
1% Ny Q
1 NA Q
7 NE Q
12 ' MNA 7]
1% MA 0
20 MA Q
21 MA Q
22 NA o
23 MA L]
25 [, o] Q
2% A 1)

GRND AVGI 192, 7 AVG RNGR (= M |-
UCL FOR INDIVIDUAL. RA&NGES 1.19729
TI-NHTSA 005933




A FOR NPERNTOR =

- e W  — — — — — === L -—— ey — ——

GRND AVOl  104.15
UG FoR I[MIIVIDUAL RANGES

AYO RNGE!
1.1979

1 5 . AVG . RANGE

e — T ——r e = e M b — — — = — —p

=
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CBAGE STUDY FUR REFEATABILITY AMD REFRODLDLCLAILITY (LONG METHUD

il 32 1 4 Rl ety
¢ RS PRESLURE TESTER
RELEASE
MMERR OF OFERATORS 3 MIN SPEC 20
MNiMBER OF FARTS q MAX SPEC 120
NUMBER OF TRIALS s TOLERAMCE 160
DATA SUMMARY
OFERATOR AVERAGE RANDE
1 46, D75 0.5
b 45, 225 a.77
3 45,328 0.1%
a MA M&
= NA N&
= NA My
7 NA MNA
£ NA My
9 MA NA
19 MNA NA
AVERAGE 45, 72083 Q,47%
N iBAR 45, 2APS
XX XBar 4&. 075
XBARDIFF 0.81z2% .
MEABUREMENT
UNIT
ANALYSIE YTOLERANCE
AEPEATABILITY! 7. laSas1 2.17%
REFROOUCIBILITYT: 2. 082217 2. 05%
RPT & REPR (R&R)I  2,998747 2,59%

NOTE: Ali CALCULATIONS BABED QM 5.135 SIOMA (#9X)

TI-NHTSA 005955




rE= STwlr TITLESR IM CELLS ARLAT ALY, MIn/MAYX SPEC IW Blx. BEE
S PRESSIIRE TESTER

RELEASE
Ml SEEC 2
MAx SFEC 1.2
TOLERANCE 1010
DATA FOR OFERATOR 1
TR AL
ART 1 2 & 4 5 T AYE RANGE
1 44,1 473, & A%, 95 0.3
o bl M S, 1 50.3 .4
| 45, 7 A8.4 4B, B9 0.3
4 8% 44 &1.% i
= NA e
r3 MA G
7 MNA Q
[~ 4] O
= NA Q
10 NA 1]
1t MA Q
12 M . D
14 N& o
i% NA& L)
15 NA i ]
14 NA 0
17 MR Q
13 NA& 2]
i@ NA a
20 MA o]
21 NA ]
22 N (1]
=3 MA ¢}
24 NA G
prte) NA L]
GAND AVG: Ak, OFS avG RNGE1 Q.3

olle FOR TeDIVIDUAL RANGES 1. 55182%

TI-NHT3A 003938
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ATA FOR UFERSTUR 2
TRIAL
BT ] 2 % 4

L Ll L L L A o e EmEmmam e LR My mam  — M M AR m e o m

42.7 432
w3, 8 . FPLE
45, S 1.
4o, 7 40,5

el v R R b R

dCL FOR INDIVIDUAL RANDEE 1.T55182%

TR

AVG RANGE
33,45 0.4
i, 3 1.4
4.5 0. b
40, 4 0.2
NA Q
N 0
NA 0
NG o
NA n
i 0
M o
NA 0
A L
NR ]
MO 0
NR 0
NA o
NAy 0
NA 0
NA &
A 0
NA 0
MR e
NA 9
NA 0
TI-NHTSA 005958



THIAL
Y 1 ? = & '5 CAVG RAMOE
R b 42 42,85 0.1
e 11 Iy S0, 4 T i 0.3
3 45,8 45.7 A8, 79 Q.1
4 1.5 41.4 41, 43 9.1
3 NA 0
fa NA 0
7 MR L]
a MNA D
v NA qQ
10 A 0
11 NA {0
[P A [+
13 NA Q
14 MN& 1)
1= NA L4
1é NA 4]
17 NA 0
i3 N& L]
19 [, 0
20 N o
21 [, 0
z2 NA 4]
23 NA LH
% NA Q
23 NA 9
ORND AVO: 45,0028 AV RNOE: Q.13

L. FOR INDIVIDUAL RANGES 1.551825

TI-NHTSA 005959




fpaizx S0T FOR REPEATARILITY AND REPRODUCIBILITY (LOMNG MEFHOD

el AL INDICATIR
SHIGE R AT

mhE ]
NUMBE A OF OFERATORY y MTN SFPEC 0. 455
NUMBER OF PARTSH Lo HAX SPEC 0. 47
MUMBER OF TRIALS -4 TOLERANCE G, 02
DAaTa SUMMARY
OFERAT DR AVERAGE RANGE
1 Q. A70705  0.CO0LF
= Q. A70&5% 0. 000LE
3 MNA MNA
o MA A
a NA MA
= iy iy
7 MA 2]
- MA A
] & MNE
19 MNA NA
AVERAGE D.47068%  Q,00041
N XPAR Q. 4704625
X MBAR 0. &7070%
XBARDIEE Q, HODOE
MEASLIREMENT
INIT
AMNALYS IS ETOLERANCE
REFEATABTLITY] 0. 00187 . 26%
REFRODUCTIBILITY . 1] 0. 00X
RFT & REPR (RER)T 9, 1871 ¥y JEN

NOTES ALL EﬂLEUEﬁTJﬂNE BASED ON 5,135 STGMA {9%4L)



PR ZTLOr TITLES IN CELLS AR. &%, A10. MINAMAX S9F0 14 Bl 8513

ODTAC [MOTGATIR
3 w Lead 70

it SR 0. 18
MAL SFEC a, 479
TOLERAMCE 0,0z
DETA FOR OPERATOR
TRIAL
FaRT i = 3 4
1 G, 4ev3 [ [ Y=
P 0, hEET L T4
A 0,471 0, 4715
4 G,a718 D475
" Q. 472 Q.472
a . 4715 LA A
¥ O 4707 D.471
] G.diea o, 4573
b1 o, 47148 G.94F13
10 0. BhP4 G, 4573
11
iz
15
14
15
14
17
iy -]
1%
20
2l
22
=3
24
=5

GRND AYL:0. 470705

AVE RNGET O,0001%

Ll A3% TMDIVIDUAL RAMBEE  ©.00133%

AVE RANGE
0. 44935 Q. 000}
0. 444 Q.00 |
D. 87125 Q. 0oos

Q0. 4718 ' [+

0.4%2 a
0. 47155 0.0a01
Q. 47025 O QOO
0 R 5¥ES O.0001
0. 71585 (M lalyt.]

0. 4497 Q. 0002
A Q
MA 0
NA 0
MNA . O
MNA Q
N& 0
NA Q
[ 0
MA o
Mi 0
Ny o
NR (
NA ¥
MF 0
A o

TI-NHTSA 005981




TR +0OR UPERNTOR £

TRIAL
T 1 r e 5 = A0 IHHNGE
! DL dast G, deve 0. 46F95 Gl Doo]
IR - V=1 B TN 0. 46708 0, TS
= G 4TI O, 4F0% L7130 000S
&  DJAFIY 0.47D5 0.47125 DL
ba G, 4715 U.ATLE Gu 471465 L. O3
& D A7IE 0477 o, 4Frd DL DIK2
7 D471 0. 4TS O A712% 0.000F
=] 0. 4705 0. 4718 G, 71005 .01
@ Q. A474 O, 470 O, 4478 0, 000
) Oy §HET Gy $LvT o, 3572 O DA
1k ! NA <l
12 ME )
1.3 . N o
1 A ]
15 -] 4]
15 ME 0
17 HNA ]
13 (= L]
1% MO L4
20 N nQ
21 NG 0
o) ) MA o
23 MA 0
24 , NA 0
25 NA 0
ORND AVO10,. 470523 AVO RNOE: O, 00043

wiL FOR INDIVIDUAL RANGES 0. 0m133%

TI-NHTSA 005902
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FORD NEXT GENERATION SPEED CONTROL
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FORD NEXT GENERATION SPEED CONTROL (77PS)
' MANUF,

ACTURING CONTROL PLAN
T7P3L QUIET SWITCH
PROCESS STFP PRODUCT EVALUATION CONTHOL PFREGUENGY REACTION
DRECRIFTION CHARACTERISTICS MEIHOQD OF TEST FLAN
BASE ASSEMBLY TERMENA. HEIGHT DHAL INDICATOR X R GpoJ Hr. SORT GINCE LAST CHETK
(AM] AUTOMATION) . -
: TEFMINAL PUBHOUT FORCE GAGEY xR Bpal Hr. SOFAT BINCE LAST CHEXXC
' DIAL INDICATOR
TERMIMAL SEPERATION/  FLLIG GABE WA Spt Hr. SORE SINCE LAST CHECK
ALIGNMENT
SPRAING ANGLE COMPARATOR % R Bpoi M. SDRT SINCE LAST CHECK,
SPFING CONTACT WIDTH  CALIPERS X' R Spe/ Mr. EOAT SINCE LAST CHELXK
SPRING TORGUE FORCE QAGE X R Spao/ Hr. BORT BINCE LAST GHEDK,
SPAING BUMP HEIGHT  CALIPERS _ X R Spe Hr. SORAT SINCE LAST CHECK
, RIVET HEMGHT DIAL INDIGATOR X R SPoiHr SORF SINCE LAST GHECK
CALIBRATION CUBTON CONTINUITY xR Spai Hr. SO SINCE LAST CHECK
DEFORMATION BYSTEM _
VISUAL QUALITY VISUAL * R ol Hr EORT BINCE LAST CHECK
SENSOR ASSEMBLY CRIMP DIAMETER CALPERS ¥R Spe/ Hr. BORTT BINCE LAGT CHETK
CRP HEIGHT CALIPERS . XA Spc/ Hr. SOFT SINGE LAST CHECK
VISUAL QUALITY VISLAL .  SpeiHE. SOAT SINCE LAST CHECK

=
x
T
=i
£ 11 Aprl 1062 MJGe 080134
2
e
(-

Fevialon: A




FORD NEXT GENERATION SPEED CONTROL {77PS)}
MANUFACTURING CONTROL PLAN

T7PSL QUIET SWITCH
PROCESS STEP FRODUCT EVALUATION - COMTRAOL FREQUENCY BREACTION
FINAL ASBELA Y CHIMP DIAMETER CALIPER XR Spad Hr. SORT SNCE LAST CHECK
{AMI AUTOMATHON) .
CRIMP HEIGHT CALIPER X R Spel Hr. SOAT SNCE LAST OHECHC
BASE TORQUE TORGUE QARE %A Spe/ Hr. BCAT SINCE LAST CHECK.
CODE CRAP RINGS
DIALETER-LEQIBILITY PLUG-WVISLLAL P Spo/Hr. SORT SIMCE LAST CHELK
. PN HEIGHT DIAL INDICATOR X R Spas Hr. BEPARATEFAILED} GT.
_ PRODLICT TEAM FEVEW.
FUNCTION TEETER ACTUATION! RELEASE MASTERS ¥R EACH 8SHIFT TOOGL HAOOM!
(CUSTOM) POWNTS . ENGINEERING
’ . {Ford Significant Char.) EVALUATIONE
ACTUATION/ RELEAEE RAMP THROLUGH ¥R 100%% YIELD TRACKING/
POINTE PRESSUNRE RANGE SCRAP CONTROL
PROOUCT !.LI:I-I'I'B - HIGH FNNNG CUSTOM HYPOT SYETEMY P 100% SEPARATEFALED LOT.
(PRODLICTION) FRODUCT TEAW FEVIEN.
- HIGH TEIPF CONTINUITY OVEN! CONTINUITY METER P 10pe/ Lot BE‘!HM‘EHLEH LOT.
PRODUCT TEAM FEVIEW,
0.5 AUDITS OUTLINED IN DETAIL IN TEXAS INSTRUMENTS (QAS 208), FMC -
* Favislon: A

11 Aprll 1982 Mlinia  080-0134

g
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MEMORANDUN
14 April 1992

TO: Bruce Masroff - Ford Moter Co.

C: DPava Crarn
Jaff plboxenioo
Horm Freda
Elaina Rose
Jim Watt .

FR: Stave OFFfller

AE: ES Testing for Full ISR Submisalon for; F2AC-9FS524-RR
FADC-3rg24-AA

Tha preopoasd methodology te aemplste tha full ISR sulwisslons for
the abows refarsnced part numbers is as follows, A oonpleta
battary of EE tasta per Ford Engineering Specification (delta)
TIVC-9X924-Ah will be performad on F2ZAC. The only differsnce
betwesn this devios and F3NC is the fact thav FIDC includea a
nanubber® which is an .0G20" neminal diameter orifica in the fluid
passage. Thersfors, ths only testz to ba run on FIDC ara thoas
which may ba somehow impactad by thia orifice, apscifically the
Impulss tast and the Tharmal Cyocla test., Turthermors, as can be
sean in the attached Flow Chart (marked-up} the FIoC parts will not
be required until 920605, giving eufficient tima %o obtain
production guanities from the aupplier.

72443

TINHTSA 005970




 @EED Engineering Specification

) mAtrgh. v Y
= . ﬂdw:r

L ED FLAC 9B AL 4 FRECAFN 444
PECDUCTION VALIDATION YL CHARE
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MEMORANDUHM
9 Apri] 1992 - Page 1 of 3

Ta: Bruce Masroff Ford Motor Co. Fax: 313-323-14924.
CC: Dava Czarn : TI Deaign Eng. Aupv.
Harm Frada TI Fleld Sales Fax: 3J13-553-1573
Elaina Rose TI QRA
Fr: Steve Offilaer TI Daaign Eng.

RE: EN51 PARTIAL ISR / VALIDATION PLAN FOR F2AC-S3F324-AA

Bruca, it is my understanding that we’ll be pulling together an ISR
package for your parusal during your wvisit to our plant on Monday,
13 April. Thia package will ba eszantially based upon aimilarity
te the FIVC-O9F924-AB ISR, aince only two componencs will pe
changing. Those two cowponanta are the presaure~senaing disc and
the molded plastic base (awitch housing}. The base will undergo
a Tizst Article Iospection (FAI} which iz a detalled study of 211
print dimsensicnsa, and mataxial certifications from the manufacturar
wlill ba includad. Below you will find detail of the ES tests which
will/will not be comploted for the Partial ISR (frem ES F2vc-
GF824=AR) !

IIT. A. Calibration, B. Voltage Drop, C. Current Leak, D. Froof.

Only the Calibration teat will be performed on the 24 devices
undargoing the Impulss test {E.) balow,

III. E. Impulas.

A complate 300,000 cycle Impulas teat will be performed per the ES,
with the exceptien that no devices will underge tha Fluid
Renistance Test {M.) bafarshand. The Impulsae test isx an sxcallant
test af tha ability of the antire davica to withstand mechanical
ipreassurs} cyelas comblned wikth elactrical lcads at slevated
temparatures, and i3 » kay twst to validste the promsura-sensing
disc.

TI-NHT3A 005072




MENOCRANDTNM
9 Aprll 1952 - Paga 2 of 3

III. F. Burst.

Changas to tha basa and disc ahould bhave no =ffact on burat
parformancsa. .

I1I. 4. Humidity, M. Fluid Resiatanca.

The new base material, General Electric Woryl GTX 830, has baan
tgated praviously by TI per Ford BS F3AH=-19D594-AA along with a
hoat of other snginsaring plastics. This CCD ES includea Bumidity,
and Fluid Resistance teata which are siallar to the tests called
out in E8 F2VC-9r%24-AA. Noryl was found te pasa all tests.

III. H. Salt Spray.

It haa been deemad unlikely that changas £o the base and disc would
have any sffect on salt spray pecformance. Bear in mind that the
Fluld Fesistance test imvoked above included a saturatad asalr
zolution, helping to prove that chemical atcack will not be an
iasue; furthermora the envizonmental sealing system kas not hean
changed in any way providing confidence that salt ingress during
salt spray testing will not be an issua aither. .

ITI. I. Vibration.

Changes to the base and dise should have no effact on vibration
par formance.

III. J. Terminal Strength.

The terminal strength test will be performed pac the E5, with the
axcaption that ne devices will undergd the Fluid Rasistance Teat
(M.) beforahand. :

I1I. K. Yacuum.

Changea to tha baae and disc ahnuid bave oc =ffast on vacuum
performanss. B
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ITI. L. Tempwrature Cyclae.

Extanaive tharmal charastarizations have been perfnrmed on asvaral
materiala racently, including Ethe Celanex 4300 PBT matarlal
presantly used on FIVC-5F924-AB, as waell as Ultem, Noryl, and
Fortron. Khila these reaults are presently undocumanted
officially, tha conaistently highar parformance of Horyl in tarms
af dimensional atability relative to Celanax during these tests
glvea high confldencs that ohanges to the bass should have po
affact on Thermal Cycle performance.
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