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PROCESS STEP
DESCRIPTION

FINAL ASSEMBLY
{AMI AUTOMATION}

FUMCTION TESTER
(CUSTOM]

Q.C. AUDITS

FORD NEXT GENERATION SPEED CONTROL (77PS}
MANUFACTURING CONTROL PLAN.

PRODUCT

CRIMP DIAMETER
CRIMP HEKIHT
BASE TORCUE

CODE CRIMP RING/
DHAMETEFR-LEGIBILITY

ACTUATION/ RELEASE
POINTS
(Ford Significant Char.)

ACTUATION/ RELEASE
POHNTS

EVALUATION
MEFHOD

TALIPER
CALIPFER
TORQUE QAGE

PLUG-VISUAL

MASTERS

RAMF THROUGH
PRESSURE RANGE

CONTHOL FHREQUENCY
METHOD  QFTEST
- XA Bpe/ Hr.
XIR Spci Hr.
xR Spa/f Hr.
F Specd Hr.
¥R EACH SHIFT
X'R 00%

OUTLINED IN DETAIL IN TEMAS INSTRUMENTS {QAS 208), FMC
{THREADS / Ford Signiicant Char.)

27 May 1992 NJS/enr  050-0134

REACTION
PLAN

SOAT SINCE LAST CHECK
SORT SNCE LAST CHEC
SOAT SINCE LAST CHECK

SCAT GINCE LAST CHECK

TODL ROOM/
ENGINEERING
EVALUATIONS

YIELD TRAGIINGS
SCRAP CORTROL

Ravision: D
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PADCESS STEP
DEDCRIPTION

BASE ASSEMBLY
(AMF AUTOMATION)

SENSOR ASSEMBL

FORD NEXT GENERATION SPEED CONTROL (77PS)

MANUFACTURING CONTROL PLAN
FRODUCT EVALUATICN CONTROL
CHARACTERISTICS METHOD METHGD
TERMINAL HEGHT . DIAL 'NDICATOR XiR
TERMIMAL PUSHOUT FORGE QARE/S &R

DAL INCHCATOR
TERMIMAL SEPERATICN! PLLK3 QAGE R
ALIGMMENT
SPRING ANGLE COMPARATOR XR
SPHING CONTACT WIDTH CALIPERS XR
SPRAING TORAUE FORCE GAGE XR
SPRING BUMP HEHIHT CALIPERS X/R
RIVET HEIGHT DAL INDICATOR XR
CALIBRATION CUSTOM CONTINUITY XR
DEFORMATION SYSTEM
VISUAL QUALITY VISUAL XA
CRIMP DIAMETER CALIPERS XA
CHRIMP HEKSHT CALIPERS ¥R
WVIGUAL QUALTY VIBUAL P

o7 May 1952 NSScns 080-0134

FREQUENCY
OF TEST

Spo/ Hr.
Spc/Hr.

Spc/ Hr.

Spet Hr.
SpefHr.
Spof Hr.
Sped Hr.
SPc/ Hr.

Spei Hr.
Bpc/ Hr.

Bpc/Hr.
Spc/Hr.
Spof Hr.

REACTION

SOAT 8INCE LAST CHELX
SOHT SINCE LAST £HECK

SCAT SNCE LABT CHECK

SOHT SMCE LAST CHECK
HORT SINCE LAST CHEX
SORT SNCE LAST CHECK
SOHFT SNCE LAST CHEK,
SOAT SMNCE LAST GHERX

SOHT SINCE LAST CHECK

SORT SMNCE LAST CHECK
SORT SINCE LAST CHECK

Reviglon: O




FORD NEXT GENERATION SPEED CONTROL.

PROCESS FLOW CHART 77PSL2-1/2-9
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FORD s:i_n:u CONMORITY TEAN VISIT
CRUTSE CilTROL PRESSURE SWITCH

HACKGROUND/HISTORY

v FORD ENGINEERING CONTACTED TEXAS INSTRUMENTS IN 4087 10 DEVELD¥

BRAKE PRESSURE SHITCH FDR FUTURE ELECTRONIC SPEED CONTROL f
SYSTEN. '

¢ FIRST QUARTER 198B. TEXAS INSTRUMENTS ﬂEthAYED A DESIGN
ENGINEER TO THE DEVELOPMENT OF CCPS,

- ENGINEER UEDICATED 3+ YEARS PRIOR T0O START OF PRODUCTION.

o TEXAS INSTRUNENTS HAS CONTINUALLY SUPPLIED PROTOTYPES TO FORD
SPECIFICATIONS AND TEIMING REOUIRENENTS.

- INCLUDES DELIVERY ON AS LITTLE AS 283 HOURS® NOTICE.

0 TEXAS INSTRUMENTS HAS CﬂHTIHUfH TO MEET PROGRAM GUIDELINES A5
SET FORTH BY FORD.

CLD/Daa
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"roro’ sulTCH CORNODITY TEAM VISIT
cruiSE CONTROL PRESSURE SWITCM

]

LHAIﬁESI1!!lLI_ﬂE.EHlHﬁES_Iﬂ_EﬂﬂERlﬂ_EﬂﬂﬂﬂlIlﬂﬂ.

CHANMEE

USE OF BASE ASSEMBLY W1TH METRI-
PACK CONNECTOR NOT ACCEPTABLE TO
FOIRD.

o MANUAL BASE ASSEMBLY WITH FORD
DES!RED TERMINAL ORIEMTATION

i OR .

o AUTOMATED BASE ASSEMBLY WITH
FORD DESIRED TERMINAL ORIENTATION

0 ELIMINATE CONYERTER
o CRIWP RING FROW .D25° T€@ .0507

o RE-DES1GN OF TERMIMALS TO PROVIDE
FORD DESLRED- TERMINAL ORIENTATION.

. CLB/nAA

APPROXINATE
IDOIING (MPACT  DEYICE THPACT

$50K

$.30
$250K

{$.06)

$10K $.0B

$50K $.00



] . Fop sitich comlopiTY TEAR VISIT
chlitst coliiroL PRESSURE SHITCH

EHlHEESilHEAEI_ﬂE_LHl!EES_Iﬂ_ERﬂERAH_Eﬂuuﬂlllﬂﬂ

. AFPROXIMATE
CHANGF TON JHE SHMEALT DEIJLE_JHEALF

PROOF PRESSURE REQUIREMENT MQYED
FROM 2K TO 5K PSI1.

BURST PRESSURE REQUIREMENT HOVED
FROM 5K t0 7K PSI.

o ADDITIONAL PIECE OF KAPTON ADDED $10K $.02
70 WANDLE BURST REQUIREMENT.

o DISC SEAT 302 THICKER TD HAMDLE $.06
BURST REQUIREMENT.

o HEXPORT 80X THICKER TO HAMDLE $.06
BURSY REQUIREMENT.

CLOSDAA

0692 VELHN-IL
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FORD SUiTCH COMMOBITY TEAM VISIT
CRUISE cuirnuL PRESSURE SWITCH

-

CHAMEESZIMPACT NF CHANGFS TN PROGRIAM FOUNNATION

AFPROXIMATE :
LHANGF I0NL CMG TMPACY DEVICE TWPACL
THREAD CAP REQUIRED $10K $.07
TOLERANCE DEFINED AS +/-50 PSI]
o PIH GAUGING NECESSARY (ALSO $100K
TIED TO CHANGE IN BASE ASSENBLY)
$230K $.52

TOTAL IMPACT

DR
TOTAL IRMPACT $430K $.22

CLDS Dan
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FORD SWITCH COMMODITY TEAW Y1517
cRUISE CONTROL PRESSURE SWITCH

CARRFNT STATF NF PROGERAN

UTILIZING BhﬁE WITH MANUAL TERMINAL ASSENBLY:

o DEYICE PRICE $27.27 - $2.42

o TOOLING $930K - %1180K

UTILIZING BASE MITH AUTONATED TERMINAL ASSEHBLY:

o DEVICE PRICE $1.97 - $2.12

o TDDLING $1130K - $1380K

CLD/DAn
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FORD SMITCH COMMODITY TEAW VISIT
CRUISE CONTROL PRESSURE SMITCH

_ _ L
o TRADITIONAL PRESSURE SWITCH MATERIAL/LABOR BREAK~DUT AS FOLLOMS:

— MATERIAL: 55% - G0Z OF TOTAL COST
— LAPORJOYERHEAD: 4&0X - N5X DF TOTAL CO5sT

o CRUISE COMTROL PRESSURE SMITCH MATERIAL/LABOR BREAK-OUT AS

FOLLOMS: (GIVEM CURRENT SPECIFICATION)

- MATERIAL: 72X DF TOTAL LOST
- LABOR/OYERHEAD: 18X OF TOTAL LOST

o TEXAS INSTRUMEMTS PRODUCES IN EXCESS DF 10KK DISCS/YEAR FOR
SHAP ACTING PRESSURE SWITCHES.

- 20+ YEARS OF DISC MANUFACTURING EXPERIENCE

o CRUISE COMTROL PRESSURE SWITCH REPRESENTS BREAKTHROUGH IN
AUTOMATED NESTING OF TERWINALS.

- CCPS REPRESENTS STATE OF THE ART IN SNAP ACTING
PRESSURE SWITCH DESIGN AND MANUFACTURE.

. CLD/DAA
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korp sillich coMwonITY TEAM VISET
ciisk EbEthol PRESSURE suiTcy

TIMIMG [SSUES

o [N ORDER TO MEET WY92 PRODUCTION START-UP. LT IS NECESSARY
TD ORDER PRODUCTION ASSEMBLY TOOLING NO LATER THAN NOVEMBER.

- MEED FORD RELEASE 70 BEGIN ORDER OF TOOLING.
o TDOLING NEEDS TO BE IN PLACE 3-6 MONTHS PRIOR Y0 JOB 1.
- MECESSARY TO HIT IN-PROCESS PHASE 1| REQUIREMENTS.

~ AN 11789 TOODLING RELEASE WILL RESULT IN TDOLING
BEING TN PLACE 2/91.

- ASSURES ANY NECESSARY DE-BUGGING WILL BE COWPLETE
PRIOR TO JOB 1.

CLD/Dan



CRIIET BWITCH - FHELIMINAHY STUDIES

TI CONFIDENTIAL
Tl STRICLY PRIVATE

] Plagtic connactor stability

Purpose: To determing the ecceptable pin lengths for quiet switch production
givan that tha quiet disc has @ smaller pin window. Also to avaliate the effects
of a connector material change to increase the pin windaw so tha device could
be manufectured cout affectively.

Procedurs: Davices were assombied at varous contact preloads (pin lengths)
usging both celenax and oonnectors. i the materiad changes dimensional
with temperature i can resuk in an Increased or decreased actuation pressurs.
The actuation and release progsures wers measured at low and high temps.

Aesuits: The resulis for Celenax are shown in Figure 1. Norly rasults are shown
In Fig 2. Tha Noryl provided stable actustion and relsuse preasure over 4
greater pin rangs. This meaiches gthér test results showing greater dimensional
stahility with noryl. During the tast tha parts were sxpossd o te fram 40
to +150, one cyCla and thers was no al impact on tha material.

I}  Pastio connector stability

Purpoga: Understand the ability of Nond materal to sunive the typical
underhcod automotive environment.

Procadure: Connectors weve fully liNad In Norly matarial for an undarhood
Automative Presaure Transducer { . This ingl tharmal cycling, chemical
reslstance, dimensional steblity, Impuise testing, impact strength, etc.

Resuits: The Nory Is fully qualified as & connactor o 135C. Long tI'I'I.'I1
storage has been acceptable at 1500C.

0y Quist Diso development

Purposs: A lower differantial disc was reedad to reducs the sound genarated
when the disc snapped.

Procedurs: Varlous discs wera deveiopad. The difierential was maeasurad by
buikfing the disc Into & saensor assembdy and than measuring the disc deflection
v& préssund with an ivdt{linear variable differential transformer).

Raguits: Figure 3 shows both a noley production disc and a quiat disc. Note

that the differsntial has been recguce from 100pal to approx 30psl.

ﬂ:irmmndlngly the avallabla pin window has been reduce from 14.5 mils to 1C
8.

V)  Switch saund evaluation
TI-NHTSA 7665




Purposa:  To quantlly the sound lgvel form dffergnt ewitch configurations and
to identtly the source of the acund.

Pracedurs: Switches were mounied on &n alr callbration stand, An accelerometar
was aftached to the top of the swiich using beeswax. Tha acceleromeler axes
waa along the long axis of the swich. A microphone was mounted on a “t'
fiting to the switch prassure port. The accederometer and microphone signal
ware fgad into & spectrum analyzer.

Resuits: Tha resull for a4 production "nolgy’ switch is ahawn In Figure 4 &
Figure 4 ghows the fequency decay, whila figure 5 shows the freque
m or resonant . Figura & showa a quist disc. The quiet
produces leas acceleration and less nolse. The same evaluation held
on a hydraulic systam.

SR8

n

TENHTSA 7808




L68L YELHN-IL

m-u!tnﬂlhqnltm"tq-: CELENY

)

—
L
1

ACTUATION FARLILIE (PRI

0 +——=—0 - — 1 |
- —— l - N - |

0 2 )
4 8 8 10 12
PRELOAD (P LENGTH N 007" '

—a— g —O-- N — &> i
X —n TR AW —e— g —O0— 0 —X— 1N ——%— i

— 1M ir ] o
S EAWIL |l A
TEMF (DEG C
Fie 4




968.L YELHNLL

lmnniuﬁnpinlmgthltuﬂmtﬁ-: KRTL

250
200
£
glm 4
£
8
é 100
m -k
6 ———- - : B B SRty LA TP
D 2 4 s g 10 12

PRELOAD: (PiN LENGTH IN 0017
T O ) —— i ——8 —ae g —e g —0— W0 —X%— % - — 1M

—..'-—-m —_— 1‘ —— m
1 Sl T N Pl




F0¢ - |
“— i
o T / j
2 -+ - SEES
: - (

too] — ‘

_‘dl" ]
®s g r - S i "1
. 6.0 osp ;::zmnnr(..a,%‘ o is.0
g Feeoare 3




0082 YELHNIL

Brilal & W jour

Typa 2034

Poga Mo.
80

Sign.:

Haows.
Ob_jmota

P2 A trpahA ord
mh‘.-

Commantmy

;{'rwz s

f

Wi TIME CH. A REAL MAIN Vs —4QmL]
i 2.30U Xt 3532, 7ame
s D.0D0Omm + SD0Ome
SETUF ¥1 DVERLOAD
.__.___.__._._* cbenll 2 s . s | & = 4 5 | 5 4 4 L L i L i PP N
=2 ———— - - = - - [ — —— —— —— —— - — -y
1} e —_ . e ]
AcE o ¥
-‘ ‘ —~ - m— - ————— —— L N R i E—— e S 8 EA - m  E.—— - am
_2 — - - arE . . ) s E—— —_ .
.....  —— e — - e o S - R ey A - T T i —— i n Y - i ——r]
] S0m 100m 1890m E=a ] =50m AT 30w o O AS0m S

— e ——

T TR - P vy - e S T S T e o T T T

A0

T = T F
[+] Blm 100m 1500 200m 250u Boom
TIME CH. B REAL INPUT

&

15, 0U

¥: D.0Dme + S00ma

SETUF W1

OVERLOAD

C File Y

aSlw
MAIN Yi

AS0m
1. 14U

0 Oy

Xa S2. 7imm




@1 INST SPEC EH. B MACG INPUT
|

MAIN ¥: 18. 4mu
Y K ¥y @B4Hz TO B. 4kH= LOG
SETUP W1
Brial & K jkur SOm —a . i P P PR ' .
TYF'- EDE‘_ \ 4“ =" - s mamm rmEem e o TtSee e B RERSTRmES — b= s - — e - = s ——s LR "'_.
t ey |
“ ! mmmme mrmm - N . = AR —— - ——— = - —— PR a—— O p——— n -
LA
N ]
FT.

¥e 5. BOL
Xy 1852M=

Commantm
— : R I.L.l i
T MICFE Saeget 0 Y—i=—r ¥ - -+ - — ¥ N
e 85 AMepilrpoass el i0mD =00 - n 4] 1k 2 ]
¥ _ laweswen w1l INST SPEC CH. A MAEG MAIN Y: 1B9mU
¥ 10.0d RM5 LIN Ma 1784H=
e 84Hz TO 4. AkH=z LOG
_— SETUP W1
3

Fri- 5




2081 UBLHNLL

r'rrH

Brija) & K jear

Typa 2D34

Poga No.
45

S5igr.a

Meaos.

Db ject)

QY s - [ ;" Iy
e tes?

H ot EM‘J
Aig

vl Pt --I

Commamntm:

w1 INST SPEC CH.B MAG MATN Yy 8B. Suu
T 54d. OmU RMS LIN XK 1138H4=
éETU;EE¥= TO 12. BkHz Loc
Sy s i on, Rt wa i - - owits . gyl *—-::l. - 4 -.._1 byl m——— o oy -l - ——
' § a0m S — -
1.‘ .J'T .
_‘_ A0m
.
20w - Y 83— — -
et 1 X BOOH = ¥ 5. 28ml
X X 1744H=
10m ] e L e e —
@M
] -~ Y
n L] L ] T L} bl T L]

200 s00 1k 2N Sk TR
1“ - & B — *_ L A L
1
B | —_
0] - S
T
54 ' - ITE |- " -
2 . —E—-— ﬁiﬁ
nl - il T L L]
200 500 1k ah Sk 104
gh INST SPEC EH. A MAG INPUT MAIN ¥, 1,geu
r 10.0U0 RMS LIN X) 1136H=z
X 128Hz TD 12. BkHz LD
SETUP W3 OVERLOAD
Fior &




INFoRMAL RER RESATS
TESTING # Hy), Sw. NHSE it

e
_ JeFF " . - g Ave -
Sani s |2 tmn [Iave  [1bara $%oms |0 s [T avi |Vommm 1Y 5 g
v 78 -] tme P36 _ | 159 _ S 9 WBs TIE " s I
|| #94 __ i _romd [ L ¥, +197 B g e 195t =134 & -9 *
|l #rF 11l B3f w38 A 450 et | o0 LE TR -3Eg LA
LN I kL 1 L . | w 1t aIl i350 51 ¥ & A i
s WS | per_ | 93¢ | t frde | sper | #F |0 X 4181 %
E of 7Y | ueae | g ! -t | o400 | r003 | ¢ pt_ £ -9¢ _F
9 S 23 wis | ﬁ ¥ & wms s 214 |vroe ¥4 -3 §
g o)l MY | s 20, | o8 X 13te ixho | 2 rér J !
p v 685 | MY sdy TR % uso | ue | ueg (-0 4 Nla
z W Ty PO . 1 | T B LT L X Sl 1L 1944 _fosd (x4 4 3 4
y I . i RN S : )
ko ? o/ 0" s, i ma/fME S8&/ur. | na/'9s '
= TV -/ . o | _
& || mee_] - . R | ,.___j_-_ .
15 || Mt | B . el — - . ks acrte
18 ([ 6N A R A 253 8%
17 || vFE. - 108 - .
3 2
:: bAY . _———d - % -.ﬂ,a |Jﬂ:
| NI | i R A o T
1n | D W S R S ) -
a2 4 mamm o —an e — —
) | I I . i
24 REPEATAD L1 Ty| = SASED onl _Homaso ] A, w/ fiiyart
28 L Remlea [wlt) 15| 29,793
F[ re—- U
7 o ' I .
an | LEPRMYC A1l i v TRP¥s sineld] sur o5 | pis’s Avd £ O certween)
an 4 15 lis. 82 I B U
10 - — . - o — —d - - i
:i - - - . P —_—
a
a )
all ___. — _
as | A IR N
38 1- LD agolris L
F 1) - /J,__._ C e
H
as L il . i
40 - —_ el — — - R I — — —_
‘1 afl —ae J O — —_—— R - . -
‘: PR I e ———
‘: ' - . - - - -
as ' _ L i
1 .5 - = —— - e — —_——— .
.' ' e [ -
ar . e T S N —
" e f—— - - .. . - .
]




pATA FOR OQPERATOR HOWARD

TRIAL
=T 1 b 2 L o avg RANCE

- T 1055 JoOL .S 147
- 1130 ] 1042 135
L &0 1 CHID WED 14
s 1310 1330 1330 Gy
S 1280  Jrgdn} 1285 10
& Fhi 1 Gy 100 =0
ri 2o 1127 wra 298
= 1220 L1230 1230 &0
wy 1150 F1A0 114% 19
1) 1000 i) 19

11 T+ (o813 1":'1 = (3t-¥ :2 53
12 / - 51 NA 0
15 = -Tr - = TF- MA 0
14 Goni= (21 " NA 0
15 NA a
1) NA 0
17 MNA O
14 MHA Q
19 A (1]
20 M 0
21 MNA (]
e - nA 0
=X [ ] L]
% NA ]
] [y ] 0

ORND AVOEY 11100, 5% avE RNOE2 aF,. 7
uCl. FOR INDIVIDUAL RANGES 751,517
TI=NHTSA 7904




O3 SwmiTCH PULEE LEVEL

mIn EFELC

Mad 3FED
VOLeERANLUE ]
DaTA FOR JUFERATIR JEFF
TRYAL
FART 1 rd =
H &7 1000
I £94 1091
= &5TF 1003
% 177 1321
] TS 1102
& irs 10
ra frl-ot ) 117
= FOT 12%4
& Y ) 3e3
LX) 7153 P
11
1
ik
1%
15
16
17
18
1@
i
z]
plf-
s
24
o
GRND AV g1, ¥ AW RNGEI

yli.L FOR JTabLIVIDUS. RANGES 95, 51E7

4%4.8

INTES STuby TITLES IN CELLLE AN, AP, ALO, MIN/MAX SPEC TN Bli. B1:

(2]
a
0
0
v
0
1]
Y]
o
Q
g
(]
0
[
0

TI-NHTSA 7803




o . ied—01-30

—

SAMPLE QRDER

ORDER NO: CDS1=13

REQUEST DATE: n7/17/91

CREDIT ACCOUNT: 5902

COST CENTER: 104

PRODUCT CODE: 060
CUSTOMER » FI'JH'['.! MOTOR COMPANY
CUSTOMER P.0. NO1  U-6297% - ,
TI FART NO3 T7PSLE- | Al
custoner part o
OUANT [ TY ¢ 10
08 ICE £12.00 EACH

_ ity e GriEE ATy (brrac

JELIVERY PROMISED: = - K/ZR/91  atwEAby AZoverdly/ 3 - Peog LS5'9)
g2 - 7/1%s91 { wTy mes Fend)

""" P - T [ ewELS Supeep wus )

Eaifl m SHD LM

SPECIAL INSTRUCTIONS: CARS
BILL TO: : SHIF TO:

FORD MOTOR COMPANY FORD MOTOR COMPANY

P.0O. BOX 1704 20000 ROTUNDA ORIVE

DEARBORN. MI 48121 RM 2001 - BLDG §#5

DEARBORN, M[ 4812]
ATT"N1  TIH ANDRESEN

XX PRODUCTION SAMPLES ——p 2/ ?‘ — -
EMGINEERING DEVELOFPMENT SAMPLES

cC: ENGINEERING: STEVE OFFILER sa, 3 "J.,-;..f' o 7
FRODUCTION CONTROL: MARIE CROSSLAND

_ sty
SALES ENGINEER! .J0E SCHUCK ﬁ::d' o ff she

TI-NHTSA 7908
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TExAs
INSTRUMENTS

p

FACSIMILE TRANSMITTAL

Before sending any matcrial via facsimile machine:

Call the reciplent to advise you will be ransmitting
material to them

- ‘Verify comect telephone number 5o the recipient will
know where to pick up the materinl.

- Total number of pages being senl.

- Determine type of equipment 1o be used 50 adjustments
can be made, 1If necessary.

[ -ﬁFlIlﬂmﬂm ] puiag N30

BRUWE MAERCEF

COMPANY NAME/LOCATION: [t 2
MAILL STATION:
TELEPHONE NUMEBER:
FACSIMILE PHONE NUMBER: 33-%23- 1924
Erom:
NAME: ___STWE OFPILEN
COMPANY NAME/LOCATION: T AREmoes
MAIL STATION: 12~29
TELEPHONE NUMBER: 508~ £19- /382
FACSIMILE PHONE NUMBER: _S08- §79- 3183
Towl Number of Pages 2.
(Including Header Page):
Additional Tnfarmation: By
T e aatn » T.£% 00+ o T TI-NHTSA 7918
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37t CCP3 SILENT EWITCH DEVELOPMENT

FFECTIVE IMMEDIATELY, DALE B0GGE WILL CHAMRION THE SILENT SWITCH

IBVELOPMENT EFFORT. THS CHARTER WILL BE TO LAY THE GROUND WORK FOR
TARTING PRODUCTION IN LOW VOLOME FOR NYS3 AND HIGH VOLUNME FOR MY34
ND BETOND., IT WILL INCLUDE FINALISING THE DESIGH REQUIREMENTE AND

DENTIFYING TEE NEEDS FOR DISC AND DRVICE PRODUCTION. 4o, “Dra T
OMB THOUGHTS THAT I EAVE ON THE BUBJECT: )hﬁm.ﬁmrﬁ-
ISC SPEC/DESICN ISSUE / Oess Heiiat E57

DOES IT MEET NEEDS; IN., DORS IT REMAIN “QUIRT= OVER 6T ons "

PR IND Tv SENSORY WELL D¥ BEGUL® IN FEEDING DROSI :’g: ";;“r;,- EPrers

DIFFICULTY 1M DETECTING INVERTAD DISCS? L

vl P Latem TR2A

ISC/SENSOR TESTING € Lo P Wivpad
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ROT KNOWIMG WHERE THE DEVICE I "PINNED" WILL AMPLIFY THE "NO
CONTIWULTY AT ELEVATED TEMP" PROBLEM; NEED A WAY TO SEEW TOWARDE
CREEF RELEASE BIDK OR, BETTER YET, S0LVE TEE NO CONTINUITY
PROBLEM.

HEED TO ARRIVE AT A SOLUTION FOR LOW VOLUME NT93 PRODUCTION
(€20R, SHO TAURUS), THIS MAY OR MAY HOT BE THE LONGER TERM
SOLUTICH POR MYO4 AND BEYOND.

NEED TO DEVELOP A PLAN WHICE ADDRESEES THINGE LIKE

DISC SPEC PINALIZATION/VERIFICATION TI-NHTSA 7925
DISS NEASUREMENT TECHNIQUE
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TEECTIVE IMMERIATELY, DALE SOGGE WILL CHAMFION THE SILENMT SWITCH
IVNELOFMENT EFFDRT. THE CHARTER WILL BE TO LAY THE GROUND WORK FOR
TARTIMNG PRODUCTION I LOW VOLLME FOR Y23 AND HISE VOLUME FOR MY®4
D BEYOND,  IT Wikl IMCLUDE FINALIZING THE DEZIGN REQUIREMENTS AMND
ENTIFYING THE NEEDS FOR DISC AmD DEVICE PROCUCTION.

WE THOUGBHTS THAT I HARVYE ON THE EUEJECTS

'BC BREC/DESTGN [SBUE

DOZs IT MEET NEEDSy IE., OOES IT REMAIN "QUIET" OVER LIFE?

WILL LOWER DIFFERENTIAL MEAN LOWER CRUOWN HEIGHT AND LOSE OF
FRE-LOAD Thl BENSORY? WILL IT REBULT IN FEEDINO FROBLEMZ: OR
DIFFICULYY IN DETECTIND INVERTED LISCS?

BCLBENSOR TESTING

OUJEGTIVE SHOULD BEE TO KEEF IT AS SIMFLE A5 FOSEIELEy, IE., TAKE
ETATIC MEASUREMENTS (V8. F-d OR P-d CURVES? IF FOBSIBLE.

MICE TEETIMNG

NOT ENQWING WHERE THE DEVICE IS5 "PINMED" WILL AMPLIFY THE "NJ
CONTINUITY AT ELEVATED TEMP" FROBLEM, MEED & WAY TO SKEW TOWARDS
CREEF RELEASE £IGE OR, EETTER YET, SBOLVE THE WNO CONTINLITY
FROBLEM.

MNERAL

NEED To ARMIVE AT a SOLUTION FOR LOW VOLUME MY%3 FREGUCTION
CCEOK, SHO TAURLS). TiiI5 mAY 0OR MaY NOT BE THE LONBESR TERM
SOLUTION FOR MYRs ANL BHEYINY.
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# need Lo qurcikly devalop BORE ~inc of Benciitop test o oprE~MIiNE Sound
evElzs 10 a Fluid systam. [Deale wiili wore On & sydten with a4 high Fraguenty
~aneSusus nydrophone) Lo Tiieten" for the PrES3ure WAYAT AsSOcidataq wiih
e mouncd/Teel. We may bagin sith & Kiaftlpr piezc transducer for axpadiancy.
3 Swm & ITSNuE rapori 2e this devalopmeEnt te Bruco on F20424. Tha genseat
ALnodalegy will o= &0 compare the present guist devices “550 and F2AC withk
AEgts arigp dev1e@s untl]l wE are datisdied toat wa Mave identifien Ltha
srreact pEramerers ta mezsire. nen, using tnis wnowledge, worr to farthee
mercl arg mingmdze the phenonenon will commanca. Ford indicates fthat Lhay
an pravide only very linlted doveloprant assistance, Decause they armg
vamad wilth larger issuss lnciuding dew pliet7orn asveloomsnt and a couple

F recailt- They can heilp by aroviding harowWware as nasdsd for test stand
pastgr cylincses, Boastars, padsl aaseEmblise, gtz). We should ast: Aotqar
s umEl] owr internal fakting imdicates we ve made Sigrilficant progreas,
wa sgbhail thess for evaloatian.

[ wiil propose modiFlcations to ihs verbage oFf the £6 to include chmc=wz far
mund uBing whatever squipment i wliisately developed and eocncu-red 2y Ford,
1§ include ound on In-Feoceas teste quarterly. Dna)y deviees will oe
gmptec Frow thisc: toating using &4 note on thd p-int.

A hing AommLnTrEsn GF HGL tHydraulic Central LUnit) on ABRS vah.clew saary o
et End swibkockh sst’oa. One aypobhesis is thae the solzroid valvas o -ne
e include rubbhee ﬁiaphﬁagma whichk Ay Ralp canpon pgreswro/e10und wWEve
“EITEMmL Gl

.11 remo Lo perform First Cycle Syndrome evaluatigne; a key concern s
wther the "reset" oeceurs within & hours (= 1 tank of goaml

rmperatuora concernlt The fact that the spec says 1210 (=2S0F) ia
wonsequanti1al, since typically the spec’a are writtan or evalved before
tual teating ts conductad or without knowisdga of sama. 18GC (=302F7 s
¢ internal Ford bogey beased om the bailing point of O0TZ Fluid at S%
Jisture aboorplion.

sacpplind the fallomitg sanples which wer= fard-carriel Dack o0 oEteoiki

3 ombdiFied 3FFEFR-I-a with actultion arounc YO0 psl for evaluation oF
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v Tim Ardiregs® to conplete & rgad Ffar 10, 10 to Mike Spwars, Taueus Crass.o
g My Lo casmy gl Hroanted? Lo raeglace £NE DrEEIsg-1n snuLnes gealo o T
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T i il dE R OUe Oart sl ISR MCE<3e documentaticn oF all testing
SELRG L3 Sty an HAryi, &WRHEReiniessat lad Lesta, Tord spac -esns, or
SywnTe G Pave & RORY G0 LtegeLotlesn cEgort comparing savaral alasticg,
o dmitet w0 h o AeEd quucih we laups of tEhernal evaluations conducted by

sEG 1A updste gl snvelope arowing o parts gestined for Dana to inclucy
saL TS -20 in wrdar bto compreheand Tiresr Cyele Syadrodd.  Dans makes tee
LAt Slaie ror EAD3 which will be gattling the silemt/re anuh 77PSLS-1.
1o diziussed the sane Jpdate Fgo JT7F5.I-2, siientsfandgd for SHD -

wins o T untiars af our -aticnale Ff2~ kRiS..: hag Tevma {ndicated o IS0
BT mes Ut Friim (TPRHLE-1)7  Alse, Bruce indicates & strong

Tremmice vt My et pranfa, nol valliom as wee 've Laen supplying.
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Gl s D 8a 4 s R a1, TODURTTZEALY e W
Famall, Celediwdr | TTEOTE m__mp 2 FASS 2R RLETE waph o roese foe
B, LTt rE e b AP RERSRD i HNLGUETE AL LR Oy S Lwa @ 1A
DIIT e e e RE DL R Fdand TS BE T 4N BO0DNE Lel 2o 7 oo Tael.

et ebeole Le La g ove o0 tnd feel lusus - again, thasae
ol L mtaE, 2T oS T e Lomdle prRtotypE.

il ogm e F ana i w is thet the switcon shadlo se removed from ENE Master
inder. ADWEYER, he indicates tnis will b& a major Dattle with S&&. dne
La gEens to be that 1Y scurntan on & Srap Yalve, sErvile wlil reguire

jina remoyal 1:0

CBRD EEE Lutlie INCT SALABLDY is now schaduled for 3721 (progran timing

el oSebtsd F2OTIL shoaws L4133 Into Plant Date is 7 calendar days prior;

Alag uhndated TFF I of 4140, We asaum® thE 8 presg3pd-in snubber parts
arodiced nade thelr Way tu Teves, end Teves lntercasptad the 3714 IPFU date.
v #u nuf aow, theoe ressEd=-in snubza~ parts ere on M/C“a in Atlanta to be
id ALEI . —= s Mawnllant of Trees vkl Afieds b R st B i deeip s

2 IFD For Fau bBuild (SALAEBLE) is 5/4, meaning we’'ll newd to get production

Fpirdgentatival parts to Taves by /27 ITdeally thase sfrubber hexporte will
Slco produced: failbacks itnclutw A Eiecn blanks fFinlsned Ners o 2] parts

iutec ara cn CNC sqguipment. ATFerrup  [IvES AW AFAL e Lo s

shauid wpedar with Cathy AanBorg at Tevas tn &30 about including aun switch
their HCL iife tastingy get a4 copy of whatever spe: thaey tast to (not '
camdarily @ Tord G5, since Teves adr-kats a black bhex system and accepts

Franty cwagons il ity
TI-NHTSA 7029
A TR R PRI CAWATION st Haaw CABIWELL] - LAwNEH TEARY LEAD &

wall Le potantisally mestifng with planc managemert, tne Javnos tzeam, the
Bt unginesr, £he Jaurcen ceades, et TReir concern 18 whather tne orabien
3odwlsed.  Thay oan 't care ahauk e, oFf TN devd LOpREnT raguirod, sto.

SML.GILEEL Veatei Lo L MDal A0 peesentes 10 laymon s tErmR.  They wiil wantt

rhe way tg the asranal. Flamt.

el lataliag JF bt Tae praplen got Al

proar vhas tme Jroglen 1w ToRed.

MEad® Bt oa alon i i ploce ta gnaure 1o stays Fiwed,
Prebably ancongaes the tesl (iaiure Dale ia nropos:ng.

discudgsion of pariial i8R snc plane for Ffull ISA iqcluging Cosminatind
nf ENG3 and SHO per tha rough plan Ive already laid out, also inciuding
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Plans for Noisa Centrol ip Volume Production

(Plaase note that thess plans are still under develcpmant and
subjact te change, pending recelpt of the necassary transducer
hardware, actual copstruction of tast equipment, and performance
of varlous comparative tasts of switch designs pravicusly confirmad
by in-car tests to be "quist" or "noisy”.)

Bruce Masroff, Supv. of Pase. Car DBrake Systems Eng. Dept., has
instructed TI to devalop a method of testing pressurs awitch
devices which will allow comparative measursment of the audible
noise and tactile pedal fasl phancmenon.

The system under developmsnt 1s ocomposed of a Kiatlar high-
Tesolution hydraulic pressure trapnsducer with range 0=300 pal and
reaclution to .003 pai; a manifold to mount this transducer in
close proximity to the device under test; a means of evacuating and
filling the setup; and a means of applying a carefully controlled
and rsasonably noise-free prassure signal, using an air-over-cil
intensifier unit fed by n feadback controlled air pressura
regulator,  Syitable iselatien from the snviroament, possibly
including shock mounting and/or acoustlc protection, is to-be-
detarmined.

Once sultabla test equipmant exists, the next phase is to
characteriste "known® devices including: normal snap-action;
reduced snap devices found to Lbe quiet in air but neisy ia the
actual applications; and devicas found suitable by Ford. Thiy will
allow estabiishmant of contral paramaters. These parznetera will
ba includad in an additicon te the BS, which will include PV, IP-
1, and IP-2 testa,

COnce the update to the BS ia wutually agresd upon by Ford and TT,
a partial ISR test will be conductad of this spacific parameter:
or, altarustaly, this will beg included in the full ISR if tima
paraita.

For the purpose of switch manufacturing procesa control, akbova
studies will be corralated with disc iprassuzea-sansing <lement)
charactegristica which are controlled in the disc manufacturing
process, Tha IP-2 testing for the nolse parameter will ba
conducted on a quarterly basis par inputs from Bruce Masroff,

A
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Plana far Roelsg Caontrel ln Volume Produation

{Please note that cthese plans are still under developmant and
subject o change, panding reaceipt of the necessary transducer
hardwazre, actusal construction of test sgquipment, and performance
of varioug comparative tasts of sawitch deaigns pravioualy conficrmed
by ln=car tesis to be "guiet* or "noiay“.}

Bruce Hasroff, Supv. of Fasa. Car Braka Systems Eng. Dapt., has
instructed TI to davelop a method of testing prassure switch
devicas which will allow comparative mesasuremsnt of the audiblae
noise and tactile pedal feel phencmancn,

The system under dewvslopment isg compossd of a Kistler high=-
resolution hydraulic pressurs transducar with rangs 0-300 pai and
rasolution to .005 psi; a manifold to mount thia transducer in
¢olosa proximity to the device under test; a means of avacuatinhg and
£illing the setup; and a meana of applying a carafully controlled
apd reasongbly noise-fres pressurs signal, using an air-over-oil
intansifiar unit fed by a fesedback controlled air pressurs
ragulator, Suitable lsolmtlan from the eavironment, possibly
including shock mounting and/or acoustic protection, is to-ba-
detarmined.

Qnoe  suitable test agquipment exista, the next phase is to
characterize "known" devices including: normal snap—action;
reduoad snap devices found to be quiet ip air but noisy in the
actuzl application; and devices found sultable by Ford., This will
allow eatablishment of control paramstera. Thess paraneters will
ke incloded in an addition to tha ES, which will include PV, IP-
1' and Il‘-i t..t.l

Once the gpdate to the IS is mutually agresd upon by Ford and TI,
a partial TOR test will ba conducted of this apecific parametar;
ox, alternatsly, this will ba included in the Full ISR if time
pearmits, -

For the purposs of switoh manufacturing process control, above
studies will be corralated with disc (pressvre-sensing element)
charactaristica which are controlled in the disc manufacturing
procass. The IP-2 testing for the noiss paranetar will be
conducted on 4 quarterly basis per inputs from Bruce Maeroff.

% TI1MLL
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Interin Containment Aotiona

Fressura and forca vs. deflaction characteristic curvas ate
routinely plotted as a devalopmant tool for the prassura senaing
elamants. Geanarally speaking, thess curvas are indispensabla for
ths information they provide, yet they are sopewhat time- and
labox-intensive, not eapily automatable, and roquire
interpretation.

The nature of the curves describing the parts whioch have bean
deemed accaptables for DNS are well—-knowm from testing during

development .

In ordar to control the mmnufacturing proassa in ths short-term,
the above cuxrves are Te-run on svery lot, under the direction of
a TI Mamper of Tachnical Staff, and couparad with the curvas for
the parts which are kpown to be acceptable.

To data, seven saparata lots have beao produced and tested as above
with very good corralation and repeatablity, indicating the disc
oanufacturing procesa ia presently under coatzol.

This interim process control strategy will remain in effect ontil
such tine as a more svitable strategy, using hydraulie-distuzbance
squipment: which is under developmsnt, can ba implensnted; in
eonjuction with dewelopmant and corrslation of a2 aimple statie
prassure-deflection oheck, which will obtain a few of the kay
points on the abaracteristic gurve and oan ba used for
manufacturing process control.
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Interim Containment Actiana

Preasura and force wa, daflection characteristic curves are
routinaly plotted as a devalopment tool for the pressurs senaing
elemants. GCenerally speaking, these curves are indispensable for
the information they provide, yet they are aomewhat time- and
labar=-intensive, not snally automatabls, and require
interpratation.

The natuzre of tha curvea desacribiang the parts which hava Leen
dammed mocaptable for DNS are well-known from testing during
davalopment .

In ordar to pontrol the mapufacturing process in the ahort-term,
the sbove curvas are rea-run oh every loti, under the direction ol
a TI Msmbaxr of Teachnical Staff, and comparsd with the curves for
the parta which ars known €5 be aoceptable.

To date, seven separate lots have bheen prodoced and testad as ahovae
vith vary good correlation and repeatablity, indicating the disc
manufacturing process ia pressntly under control,

This interim process control strategy will remain in effect until
such time ap a more sultabla strategy, uzing hydraulie-disturbance
equipment which is undar davelopsant, can ba implemented: in
conjuction with devalopment and correlation of a aimple astatie
prassure-deflection check, which will obtain a few of the key
pointa on the characteristic curva and can be wasd for
manufacturing process control.

$ladry-

TI-NHTSA Tod4




e e

#) Ta B 1.45 / 1.210 AFTER [ ] -8

At WET BE (BAO WAE.
« 4§ IN. LN 7ORAE APPLLED BETRIEN

#mmmmm AMD rET
T4 OETOMER PART Wi, PER -1

{m

P i ok 8 o b 70

ENG. ST0. E9898 mev. £
M APR 2 2 1992

Bt

TI-NHTSA T935

"niﬂ* S S A N I 5
P e | Bt
Fl?al:cf?nl.

= |c|82sa7|  36952-1




start Date  Finish Date

i
OBTAIN U.L. DIFF. DISCS 459 | 41D

9E6L VELHNIL

3 0 a7 [4 {it I
1 .
;
3 _[PILOT BUILDS 46/% | 413/ |
4 -
5 [ IRPILSE TEST MR | 43 | ez
6
7 | SUBMIT DETATL PRINT §6/% | 4@
y .
0 | PAOD. COST/TOOL FST. 40/2 | 4892 | 1
10 |
11 [ORTAIN BASE MATERIAL ¥Rl 48Rl w
e -
{3 | START OF PRODICTION /9 | YR | 1
I S
15 [ SUBMIT VAL. TEST PLA §o/R ' Y4y 0
1 - L
{7 [FAATIAL ISTH e | SR | )
18 P
{0 JAL IS 13/% | 5208 72 7 . A
Roncritical ritical e - TP, STLENT SMTTH
Shark Wilestone ey e PROGRAN. SCHELE
Projact. BN Jate Apr 8 1992 10:55 MM .




FARMINGTON HILLS  TO 915086983153 FO0]

VEHICLE EVALUATION RATING S$YSTEM

TING WL 1 2.3 4 o ¢ | 7{8|9] 10
T T L e o
O curfiises]  CUeTowe ﬁ'ﬁ'ﬂ-"ﬁ -'-"‘:ﬁ"nFuu'E'Tq.j
%"ﬂ‘m&. -lnrmml: J;m“ﬁ,iﬁ"?{uum umm“_“!.{"ml

QQT~-315

- TI-NHTSBA 7937




FARMINGTON HILLS  T0 915086993153 PO01

VEHICLE EVALUATION RATING SYSTEM

e UNACEPTAMLE i ACCEPTABLE
EATING REBYX 1 213 4 ] 8 71819 10
ey e S Felmucnou atitey smona | wamny { vam
PNt — nﬁ e L rue oo | 81 mw
PR ke G il ) e
::_“ e ks, | ot acoermanc gdus. Iﬁ[ weson | er deay lmace mﬁ"“‘




Pavm 1! PARMINuLUS BLLLD 4 YIDUBDSHIEDS pool

VI WY de W Laim

YRHIOLE EVALUATION RATING SYSTEM

SR YISO —
T :'-"J_wa_ oo | TR | owecsmt
3 s S| R e
A T e e

FE%- Ejv:hﬂ. O
ﬁq.x _’Sn&-m‘i-‘_-l.!‘-s'l

TENHTSA 7939



