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PRODUCTION VALIDATION FLOW CHART

36 TEST SAMPLES

i
IIT. A CALIBRATICH
; 8. VOLTAGE DROP F
! G. CURREMT LEANAGE :
i D. PROOF TEAT
36
|
12 ' 3
6 £ 1IT. K. VACOUM TEST
I1I. F. I, L. III. ©¥. IMPOLSE TEST
BURST TEMP ERATURE
CYCLE
10
III. A  CALIBRATION
B. YOLTAGE DROR
C. CURRENT LEAKAGE
D. FROCF TEST
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PURPOSE: Statie, dizasaembled measuremants of sensor, t-pin, and
tase calibriation do hot nocessarily repragent the aszembled device,
dos to suspected shifrs in dimensiong [of the basa) during Final
erimp. Thig teat will garve to characterize this shife,

SCOPE: Since we are baginning to lean towards 4 natarial change,
angd Morcyl appaears to ba the moat cost-affective altarnative, this
taEt will bes run on both 4300 FBT and Horyl., Wa’ll check Dase-
only, pra-crimp and poat-decrinp: and base plus dUDNY 56NI0r,; REB-
coinp and peat=-crimg.

FROCECURE:

11 Obtain akaut 4 dozen sach of prcductlun 4300 bases and tha
protoCypa Horyl basas, no tarminals.

2] Scarting with Weryl, parferm tha follawing:

Ay ‘Taks initial readings of tha bases alone.

4} Taka laltial raadisgs of tha bases pairad with duxmy lin;ﬁtu.
3} Crimnp tha dundy sansocs Lo bLhe Bayes.

6) Taka final, crimpad readings of tha bagas.

7! Rencys the duemies and Lake Cinal "decrimped® readings of the
Daxe alons. (Lhama are acstudlly cur, not decrimpad)

- }] Repaat 3 -7 for the 4300 material.

9] Calculatw Lwa delta”a: far thke bame alone, ind far pre post
STimp wWiEh dummoy sanacr.

SBO/ 920403/ cava/filaname CRSHIFT g,p 17041

TI-NHTSA 008283
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WARY CF QLR COMFERENCE CaLL WITH TUCE MAERDFF AND TIM ANDRESOM
FORD #. 0y AND OF CLE a/1 /%8 HMURMNT-L MEETING.

IMEET SOR A QUIET SWITCH HAa8 BEC @ TOP FRIORITY FGR FRORD ON
EREE CRIWN VIC/ORSMD MARGUIS) F_ATEFDRM WHICH STARTED
MLET M M FEBRUARY, IT°8 ALEO A CRIORITY FOR SHO TAUPUS WHICH
J IRTE LF SARLY JRY2.
IRE MRC mANY THINGE THAT WE NMEED T3 00 IN THE REXT THWO WEEKS 0
G TrRIE A SUCCERS, .

£ RERED DALLE TO HOLD RECULAR MEETINGE, EVERY ONE OR TWO DAYS.
IAZE MROVILE ALL THE INPUTS AND ASSISTANCE THAT YD CAM.

MARY 1 TELECOMNY

THESE AE MNaxr vl

-

---------------- FaiL g
JE ABREZD THAT LLTRA-LOW DIFF“L aND MO SNUBBER WAS PREFERRED.{F Pries RE- 6AT- FIRFA?

JGLL GE TESTING LOw DIFF-L W/ SNUBBER OW ENS3 (CROWM VIEK@HQNB
Wy DY 4/72/%2 ArD ULTRA-LOW DIFF L W/ KO SNUBBER BY &/732rs%Z.

Wil WILL OZCTOE MEAR TERM DIRECTLIONy, ONE OF THESE TWO WILL
BIZ BEG'H "IMMEDTATCLY".

S IRELE SLEVATED IN B. MASROSF 'S PRIGUETTY LIST DECAUSE HIS
EFT MO FRuvE A VWERHICLE Wy STD SWITC0H éanh FIWND IT UNACCEPTABLE.
AT, MATRDNE GBELTEVIER SERVICE DEPT S WYL REFLACE ~/5 ANOD

SRRV COMPLALNTE ARE FMADY BY DauaTONERS ==T b,
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{ gost zpolw sith Warren Fiscce (E13-455-5111}, who 18 ou~ primsry contact
4. e Fora tese fecility in Florida whers the Suiet suitehas ardg baindg
rovmlosted. i learned ceveral pointsd

THi= SF3 Taurws avalustion presantly unbdaeuay 1o Flarwod will e congliet-
by o lgSmad nest wank, ot which bime ewarybody "goBs home't (Desrsarni,

The whsrgabnuks of Lhe cars aFlsge this cime is STED.

- Tea moyaicvisor of the DRT daveloodmEnt graup in Ueparpgrn nas Speea
coawmal reiasasibility, #nd has awbaoneric-trans. BHD*s toc which +he noice
syplusios oouid potantially bz shifted.

warren 288 nat hava v.;uum-bl.ed capadility, and thersefaora installation
3 snLaber ogvices causds &n air-entrapnant imaum, They are indeed cuimc,
ot hhe presence of zie in the switca rendses thiz avaiuation inconclusive.

Thg avarnight =mhipping deliveriee ds mot typicaliy arrive until mid-
s “herroon, He will conlact we lece taday with the raguits of tha dpra
citaout snubber that we ahipped yestarday (ABZ's!.

JTE: Dale “as raised a coacern that these discs do not appear ta be ultra
.ow, with di1ffarentials around 5 pwi. The finished AR devices shippad -~a2re
juite low, howsver, with diff’s in the high tssne.

‘sgards,
itevs 0.
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I Juat saope agaldn wlth Warren Fimece (S13~-4%5-%il11)., He has recaivecd and
Lealed Lhz AEZ awitchea we =hipped yestorday. Towy ake uding a subjactivs
Caving ayelen to grade LAe switch ncice, with 1O bging orst and L being

TR T Warren giis me the nnubbes devicas W low-3irf digces snliped & Fuos
AR PG ey initially reabea @ P, weediT ) cagraded to & e GFEEP A days
iypoiimEically due to g2ir anftrapasal =020 waried itamlf suk aver Lime, Ve
AL DOU 1Ews M EOE mupposed LiloFe LU Ui PR Gavicws sRigpwd yeskorday

iAneyas iy 3 MaY., Dale, you Weo - ]
ad A& workLhg Jiligentiy Lo prods: scwctar 20 of these devices to e
wotpned Lo Noen ot Firi VESSDS for oe twery ta Tim Andrasen for Bha SHG ZPP

Juiid o6 AEtlanta, whien | whderstiaos o4 schadulda far the wesk of 7204173,
] 2N WArrENs Yindinga, it zasma o Te that thesas partc ars 1asc=guabe.
e meed o detarmine how Lo procRrea com hera.s I canndt shghdGiee HEroGngls
SAHough tow umeful o 1f would Be EC Nz er ¢ ol Gt our CISREEST 30 WA Say ooy
WG 2ur ows teotisg. '
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-MSG M= 23922 FR=5BO1 TO=CMP1 SENT=04/03/92 07:31 aM
R#=1B6 ST=C DIV=0050 CC=Q01l01 EY¥Y=SBOlL AT=04/03/92 07:31 AM

To: Ted Ballard ETB Faul Eotch PRK1
Tom Burke MFPC Stava Major SMFH
Jeff DiDomenico ELR Dale Sogge FFUN
charlie Douglas ciepy Matt Sellars POME
¥orm Frada WHLZ Rusty 5truble RS2
Dick Gariepy MFEC Jin wWatt BPOOA

£f: Ton Charhoneau {delivered separately)}

Dava Czarn
FR: B&teve Dffiler SBoO1
83: Weekly Highlights

FORD MY'92 ELECTRONIC SPEED CONTROL DEACTIVATE PS

SILENT DEVILE: We have shipped several attenpte at gulet ewltches, which
are being avaluated on BHO Taurus at a Ford test facllity in Plorida. Theae

include;

Oltra-Low=-D1iff (1.4 pai) truck discse in pass-car sensors
Low-Diff (3.0 pwi) car discs with model-shop snubber hexports
{supposedly) Ultra-Low=-Diff (~ 5 psl) creep car discs with normal

. hexport _

Warren Piaresa, our cohtact Plorides, informe us that all of thase devices
could be heard. It im unclear to ua how loud the rirst lot waa, but the’
eeccnd lot purformed falrly wall at first then degraded, and tha third lot
was not very good at all. Nany queations come to mind, =such as: ia the SHO
braka systen ln soma way diffsrent from thes Sable we tastad? (performance
car vereus family car); have they trled a matrix of different switches along
with differsnt M/C’s and boosters?; what level of nolse will ultimately bae
considered accaptabla?; have thay tried any freguancy or NVH analysim?; will
Ford even conaider the feaslkllity of moving the switch awvay from the N/C on
thiz platfora? (if indead the problems Are unigque £5 SHC)}. Ford has
ragquestad 20 devices to ship teday for a 2PP bulld in Atlanta, which we have
prapared from the third lot above. B8lnce these devices are not silant, thera
is no point in shipping then. We need to discuss this with Ford,
apacifically Tim Andresen and Bruce Neeroff. .

Ideally, wa nasd a car to carry on cur own testing, =ince cur lab test
nethods detact ne nolms whatsoavar from any of these devioag. It wvas
originally thought that the next-bast way to procsed was to work clossly with
Warren, having him evaluate varlous options for us. Howaver, 1t appsars that
thia mathodology will not work, because naxt week the Florida evaluation will
end, with the parscnnel raturning te Dearborn, and tha plans for the care
unkhown at presant. I FEEL STRONGLY THAT NE NERD A CAR TO MAXYMIZE
BXPEDTENCY IN SOLVING THIS PROBLEM.

Wa produced an "8D" for Bruca Maeyoff, Supervisor of P/C Brakxe Eng. This is
written primarily for the SHO, but includes significant Information
pertaining toc the ENS3I ipsue at 5t Thomas as well, This document explains

in ganeral terms the snubbar option and the loy-enargy option, and states
that significant development is needed. It alpe tries to tactfully highlight
the fact that our devices meet all Ford written spscifications ana
requirements,; hence the problem ia not at all the result of arrors on the
part of TI.

~ TNHTSA 003208




THERMAL SHIFT: We are investigating options for a base material change. The
production fixes in place at present appaar adequate for devicas with neormal
pin windews, {including upcoming 87PS) but the =ilent devices wlll have =a
raducad window and therefore will raguire a more stable base. Initla:
evaluations of Fortron, Hory%, and Ultem have shown all three to beé nmore
stabla. Fortron is very diffiecult to crinp without cracking, and Ulten ig
expancive, leaving Noryl as thg prinary choice. We are conducting various
testa of Noryl with 4300 aeg a control, including tharmal dinensional
evaluation and thermal shift characterization ueing devices at a ranga of -
offaeta, We plan to have the cops cycler available for this testing ag soon
as. tha Thermal Cycle validation test is complete, approx. next Wednasday.

To help understand the causes, wa alao plan to investigate dimensicnhal Bhifta
related to final crimp, and thermal affects on the hatchet curve.

VALIDATION: A sustained high lavel of effort ig being axpanded tc remain on
scheduls. Wa ara atill on track to complete the twa highest priority (“group
I?) IsR'a hy 0920415, and we have not axperienced any unevpacted difficultiac
tc date. Battarles of characterizations are ragquired, including tha final
char‘s of group I, and camplation of initial charfa of groups IT and III, and
later the final char’s of thesa groups. Dick Cariepy was approached to
ebtain an individual to help us with this affort, and I will be co-ordirating
with hin today.

FIRST CYCLE SYNDROME: I spoke earlier this week with Bruce Paage ragarding
the first cycle ayndrome tasting we developed on 920320, He had a couple of
ninor conments regarding the types of meagursments ha’d lika to s=a Dana-
Waatherhead performing., I have bequn to rough out a test plan, and willl
complate this and co-ordinate with Jim Watt who has begn handling the
customar Iinterface at Dana. .

THNHTEHEDPEEBE




-MSG W= 23922 FR=8B01 TO=PCQA  SENT=04/03/92 07:31 AM
Rf=512 5T=C DIV=0Q5SD CC=00101 BY=SROl AT=04/03/92 Q7:31 AM

To: Ted Ballard ETB Paul Katch PRKL
Ton Burke- MFPC Steve Major EMFH
Jaff piDomenico ELB Dale Sogga FFUN
Charlia Douglas CHMPl Matt Seller PCME
Horm Freda WHLI Rusty Strukils RCa2

Dlck Garlepy NFPC Jim Watt - _ PCQR

cC: - Tom Charboneau . delivared tal - ’Q' "
Dave Czarn ': neparately) . E[ A Nj"/
FR: Steve Offilar SBO1 {%f ' ,«.f-"r
|

8F: Weekly Highlights / do. AT

FORD MY'92 ELECTRONIC SPEED CONTROL DEACTIVATE P8

SILENT DEVICE: Wa have shippsd savaral attenspts at gquiet switchaes, which
Erllﬂginq avaluated on SHO Taurus at a Ford test facility in Florida. Thess
nelude:

Ultra-Low-Diff (1.4 psl) truck discs in pasa-car sahasors

Low-Diff iﬂ.n i) car diaos with nodsl-shop anubber haxports

{:uppu:nd ?1}.1'.“ tra=low=Diff (- 5 pei) cresp car disca wi normal
axpo

Warran Plarce, our contact Plorides, informs ue that all of thesa davioes
could he heard. It is unolesar to us how loud the first lot was, but tha
aacond 1ot parformed falrly well at first thon degraded, and tha third lot
was not vary good at all. Many questions come to mind, such as: is tha SHO
krake system In some way different from the Sable wa tasted? (performance
car versus family car); havae they triad a matriy of different switches aleng
with diffarent M/C's and bpoaters?; what lavel of noisa will ultimataly ba
considsrsd accs 187 have tried any frmmicgr NVH analyaia?; will
Ford aven conaider tha faasibility of moving tha swi away from the M/C cn
this platform? (if indassd thea probless are unigue to SHO0). Ford has
requastead 20 davices to ship today for a 2PP build in Atlanta, which wa have

ed from the third lot above. 8Sinoe these devices are not ailant, theras
Es na point in shipping tham. Wa naad to discuas this with Pord,
spacifically Tim Agg:-lm and Bruoa Maeroff.

Ideally, wa naad a car to carry oo our own testing, eince our lab test

nathods detect no noiss vhatscaver from 2oy O lARe devicas. It was
originally JUSLE ChAE ToOE TENT=m way ta p ] W F*work closealy with
Warran, having hin evaluats varlous copticns for us. However, it appears that
this methodology I not work next wesk the Florida evaluation willd
afd, with tha 1 :lturni to Dearborn, and the plans for the oars

nknown at I FEEL 8 LY THAT WE NEED A LEE
?BDIEHCY N SOLVING THIZS PROBLEM, —
m.-
e produced an "BDY for Bruoe Masroff, 8 ervisor of PjC Brake Eng. This 1=
wrigt.m primarily for tha 8HO, but incindes signifiocant information

artain to the BH53 issua at St Thonas as well. This doocument explalnes

n naral terns thse snubbar option and the low-snargy option, and statas
that significant davelopmant is nasded. It also tries to tactfully highlight
the fact that our devices msat all Ford written specifications and
reguiransnta, hencs tha problem is not at all tha rasult af errors on tha

part of TI.

THERMAL EE{F'H Wa ara inveatigating options for a bass matarial changes. The
production fixes in sar adequate for devices with normal

] e -

lace at NManE ap
pin windowvae, {.i.m:lu:lgnq upunng B7PH) t the silent devices will have a
reduced window and thersfors will regquira a mora atables bass. Initial
svaluationa of Fortron, Noryl, and Ultem have shown all thres to be nore
{milt o crimp without cracking, and Ultam is

TI-NHTSA 005300

stable. Portron ls wvery dirt




axpenvive. leaving Noryl as the primary cholce. We are conducting various
tagts of Noryl with 4300 aa a cohtrol, including thermal dimansional
svaluation and thernal shift characterization uaing devicas at a range of
pffpets. We plan to have the CCPE ¢ycler avallabla far this teasting aa =mgon
as the Thermal Cycle validation test ils complets, apgrnx. next Wednesday.

To halp undsargtand the causes, we aAlsc plan to investigate dinsnsional ahifis
ralated to final crimp, and thermal effacts on the hatchet curva.

VALIDATION: A sustainad hlgh laval of effort is being dxpended o ramaih on
schadule. Wa ars stlll on track to complata the two highest priuritg {'grnup
I") ISR'@ by 92041%, and we have not experienced any unexpected difficulties
to data. Battarias af charasterizations ars required, including the final
char's of group I, and completicon of initial charis of groupms II and III, ard
later the final char's of these groupe. Digk Gnrinpﬁ waa approached to
obtain an individual to help us with this affort, and I uilg ba co-ordinating
with hin today.

FIRST CYCLE BYNDROME: I apoke earlier this waak with Bruce Peasa regarding
the first cycle syndroma testing we daveloped on 920320, He had a couple of
ninor comments regarding tha types of measursmente he'd like to see Dana-
Weatherhead performing. I have begun to rough out a teat plan, and will
cocnplete thie and co-ordinate with Jim Watt wvho has bheen hnndlinq tha

customer interface at Dana. et R
g o - ) ‘
pl,{.b{ atire copglaadio x4 Lod
L Voo,
b‘.% . T M,!,-L‘J—F —-— ? ’:"‘#
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HIGHLIGHTS [\N‘p Q
Stephen B. OtTiler \4’ &y

Week Ending %2-04-D3

SILENT DEVICE: We have shipped several attempts a1 quiet switches. which are being
evaluated on SHO Taurus ot a Ford test faciliny in Florida. These include:

Ultra-Low-Diff {1.4 psi) truck discs in pass-car sensars
Low-Diff (3.0 psi) car dises with model-shop snubber hexpos
{supposedly] Ultra-Low-Diff (~ 5 psi} creep car discs with normul hexpon

Warren Plerce, our contact Florida, informs us thar oil of these devices could be haard. It is
~_ unclear to us how loud the first lot was, but the second lat performed fairly well a first then
4 ‘E degraded, and the thied lor was not vary pood ax all. Many Jueitions come to mind. such as;
—= is the SHO brake system in some way different from the Sable we esied?  (performance car
versus famity car); have they rried & mutrix af different swinches along with differemt MAC's
and boosters?: what level of naise will uhimaiely be considered acceptable?: have they mied
any frequency or NVH analysis® will Ford even consider the feasibility of moving the switch
awiy from the MAC on this platform? fif indeed she problems ore unique @ SHO). Ford has
requested 20 devices to ship today for a 2PP build in Adanta. which we have prepaned From
the third kot abave  Since these devices are not sikens there is no point in shipping them,
We need 1o discuss this with Ford, specifically Tim Andresen und Bruce Muctoff.

1deatly, we need a car i corry on qur own testing, since our lab test methods detect no naise
whatsoever from any of these davices, . It wag originally thought thit e next-best way o
proceed was to wark closcly with Wamren, having him evaluae varlous optons for us.
However, i1 appears that this meshodology will not work, because next week Lhe Florida
evaluation will end, with the persoanel remening 1 Dearbom, and the pluny for the cars
unknown n present. [ feel strongly that we need & car to maximize expedleicy in salving
this prablem.

We produced an "8D" for Brix Macwoff, Supervisor of P/C Breke Eng.  This is written
pritasily for the SHO, but includes significant, informarion pertaining 1o the ENSI ixsue ot St
Thomas as well. This document explains in general torms the spubber oprion and e low-
cnergy option, and states thae significant developmenr is noeded, [t aleo wries 1o etfully
highlight the fact that our devices meel all Ford written specifications und sequirements, hence
the problem is nor ar all the result of ermors on the punt of TL

THERMAL SHIFT: Wo are investigating apuions for 0 basc materiat change. The production
fies in place At present appear adequate for devices with normat pin windaws, (including
upcaening 87PS) bux the silent dovices will have @ reduced window and sherefore will require
a more sble base. [nitin] evaluations of Foerom. Noryl. and Ulem have shown all theee 10
be more stable. Foryon is very difficult to crimp withoul cracking. and Uliem is expensive,
leaving Noryi as the primary choice. We are conducting various (est of Naryl with 3300 as
a control, including shermal dimensional cvaloation and chemual shife chagaeerzition using
devices at a rnge of offictx. We plan to have the CCP§ cycler availuble for this testing as
soon as the Thermal Cycle validation test is complete. approx. nexi Wednesday. To help
understand the causes. we also plan to invesligate dimensianal shitts relsted 1o Firal ¢rimp. und

thermal effects on the hatchel cucve. TI-NHTSA pos3a02
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VALIDATION: A sustained high level of effon is beinp expended 10 remadn on schedite,
We are sill on tack 1o complesa the two highest pelority ("group I") ISR's by 920415, cnd
we have not exparienced any unexpected difficulties o dute. Botteries of characterizasiont are
required, includiag the final char's of groap [, and completion of Initiat char's of groups i and
TIL and lamr the final cher's of these groups. Dick Gariepy was approached [0 obtain an
individusl to balp us with this affore and [ will he co-ordinating with him today, —Foar » e

FIRST CYCLE SYNDROME: I!pl:ﬂu‘-:arliﬂd'liawnd:wilh Bruce Pease regarding the first
cycla syndrome tesing we developed on 920370. He had a coupls of eioor conmmens
reganding the types of measurcments he'd Yike wr sce Dann-Weatherhead pecfonming. I have
hﬂlﬂtﬂm[hmnlmplm,mdwillmmlllllhillndm-uﬂhmwllhlim Watt who has
besn handiing the customer inbecface at Dana
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QUIET SWITCH PROCESS FLOW
MODIFICATION'S IMPLEMENTED

QUIETFLO.XLS

PILOTING [ PIN T O
BASE ASSEMBLY PROCESS SELECTION PROCESS M crNSOR ASSEMBLY PROCESS
CALIBRATION FUNNELING CURBENT: EXISTING PROCESS USED
INTO CATEGORIES. 1.X & RACT
2 PINNING PER GREEP WINDOW PROPOSED HEXPORT PLATIN
| CHANGE
OARET SWITCH <
1. X & A ACT./REL.
2. PINNING FER
SOFTWARE ACCOMMODATIONS VISUAL SNAP CURVE ANALYSIS
HYPOT WINDOW (LONG PIN)
MECHANTZATION ACCOMMODATIONS HIGH TEMP WHNDOW {SHORT PIN)
3 BAM. & F.AM. COORDINATION
o T ' ADDITIONAL PRODUCTION
|FireAL ASSEMBLY PROCESS FUNCTION TESTER QUALITY CHECKS
PIN HEIGHT SPC o] CREEP SNAR MONITOR 100% || HvPOTTESTING (LONG PIV)

CURRENT: GO/NO-GO & SPC i‘ ELEVATED TEMP TESTING
PROPOSED: 100% VARIABLES a (SHORT PIN)
MOMNTOR - _ ;
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