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From: Otta, Homn (NL.G.)

Sant Thuraday, Novambar 02, 2000 7:473 AM
To: Patraakas, Lisa (LE}

Subject: Arfustable Padal Data

Lisa,

This axcel lle contains & summary of the data | hawve. | don't much data on D186 and LUNS3, akhough | know
thay ara nat much better than what is out there now.

Senior Staff Technical Spaclakist
NYH/SqueakARatta Pravantion Dapartrant AVT

Mal Dvop 22 Foom 2712 AEC

Phoné 32-25608 Fax 5347347

PERG-B44 21038



F250 Ajustable Pedals

Vah 149
ARt

Fora

Cycle ¢

Cycla ¢

Levsdness Fluct Sir

B.84552
DA77
D27e1d
8.265.10
871118

L -

0.45838

an
8.3735
250169
$.43248
D.A0HS

(L0

S44T03

0138748
0.139843
0.147151
0154524
0198916

0.155488

0083985
0.136314
(.CRE2
0083119
G.125414

0109766

Lowdnass Fluct B

9.45208
10,718
10,1417
B.95456
1021A3

e b0 b -

B.9g7ras

a.68014
598158
B.97558
8.68412
B.20282

N b L3 RO =

4.9352

0.135674
0185 Fr

014854
01648135
0182017

0. 155388

0100561
010212
0087437
0.108379
0.114347

D.¥04557
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Summary of Adjuslable Pedal Dats

Vehicla/Diractian

P131 #1459 Rebact
P131 2749 Bxlandd
P131 #6838 Aatract
F121 3838 Exiond

P22%: Aptract
P22 Extend

Windstar Aatract
Wirndstar Exjeng

Town Car Fafract
Town Cas Extend

Supplior
Talallsx

Talaflax

KSH

Loudness  Fluct Strangth Conwments

245638
9.44703
8.997788
a.95

0.15545864 Avarape of 5 cycles
0. 1097855
0. 1553696

010458718

B.8275 MA Avarage ol 12 vehicies 3 cycleaimeh.
B434167 NA

5.350804
0285503

B208747
6390435

0.110713647 Avarage of 5 padaby 3 cyclas/paciat
£.094489523

0.067850568
(033253148 Avarage Of 16 Padals, 5 cyclea/medal

Mate: Extend is towards drivers, rofract B sway from driver.

PEE-B44 21040



FW': lash info foom Lt batch

From: Mango, Jack - Tray [JMango@ifkato. com|
Sent:  Thueaday, July 12, 2001 5:42 AM

Ta: ‘tmuageim Gford. com’; potraus 3 ford com’
Ce: 'mgharb@iocd com’

Suhbject; FW: lash sfo from 13t baich

From=  Erangefisa, Bio - Troy

Sant Therscay, Joiy 12, 2001 3:08 AM
Tex Manga, Jack - Troy

Soljeck i ko fom 1st bqich

<«lnsh sy s
Elo Evangellsta

Program Manager - Padal Sysioms
Teilolex Automoiive Group

171852003




seazz Wiri-siad

Qvear S|ze OD Dlesel
Color Code Yellow
Special Parts for Lash Test

| Accalorator Brake |
0D (mm)|Siat (mm)|OD (mm)[Slot (mm) |
11 27.744 4 41 4.53|
27 J42 4, 27.742 2.54]
27.748 4.539] mr.?sl 4.51
4 #.51 27 4,65
8| Zr7a 4.55] 27789 62
8 27.78 448  277ee 4.53
27.757 48]  27.743 4.58
a4 271.736 4.51 P L 4,51
a 27. 738 4.8 Frfs - 4 52
10 7.7 1.52 27.7 4.51]
1 27,747 4,45 27,742 4,82
1227 4.48] 27.74 4.82
19| 7.74 s 27 4,52
14 2778 4.52] 27.738 4.51]
16 27.741 4.51
18 2?33_5 4.52

P

Over Slze OD Gas
Color Code Yallow
Special Parts ior Lash Test
Accelorator Brake
0D {mm)]Hot (mm) 0D (mm}|Siot {mm

1 2.7 4,48 T 4.
2 742 481 47.799) 4.82
a| £7.740 4.5 2_'?_75? 4.6
4 7.4 4.5 27.748 4.52
8] 27.73 4.5' 27.738 4.51
| 27,738 4.5 Z7. 738 4,51
7] 27.7sd| 481 27.74 4.52
ﬂ 27.731 I 4.51 2774 4.61

27.737 4.45 2774 461
10 27.74 4.51 27.74 4.51
11 27.738] 4,02 7. T84 4.51
12 27735 4.51 7. 744 4.51
13| 27.733 4.51 _g?_.?sm 4853
14 27,738 4.5 27T 4 52
16 g?.?sr; 4.51 27,7496 4.5

mﬁ?ﬁsmﬂ. |




Brake Measurements for reduced lash/improved rattle samples

oD LASH WITH| LASH WITH THIOESS

aeAwL | saupLe ¢ | ODAccst | Brake | ODROD &NEW!  STD NEW | Detn | sCho | %ong |2 my

RCOD (mm) | ROD | BUSHING (mm} | BUSHING | BUSHING | Lash | Azcal Brake ALUSHING

(rnrn) {mm] (mien) nm

r a 27.74 31,738 5,28 7.08]  -0.A -1278% 1.888

[ L _27.74 Mgl 5.95 S71] o.2a 4.61% 2.0

a| 27.798 3504 B.AR 488 18 27.82% 1.580

B 11 27,734 81,711 F3 FX] 20.96% 1.588

aas M7 ] 27.74 11,709 7.8 658  1.68 22.90% 1.681
BRAKE 12 27744 3715 7.19 626|083 12.53% 1.885
5 27.730] 31,680 757 4.58] 3.38 42.55% 197

A2 12 27.7 31,8861 5,84 43 154 £8.37% 1.87

3 27.787 1,706 8A7 518|128 10.64% 1,084

Bo1 4 A 51718 7.85 BAB[ 1 17.71% 138

ADE 7 27.74 B1.722 7.28 5ial 218 29,535 1,951
. 27.7374 .720 B.886 5085 150 21,18% 9608
M " 27,748 31,772 T.070 7. 3.30| .53% 20180
Nin 27.72 31,683 5,840 a3 -0.4 A2T8% 1978
0.096 0.077 213 278 418 0.038

13 27,742 31.742 B15] 0,01 0.19%

Al3 11 27743 31.882 5.38 498 052 B.E7% 1.675

i FIALY 31, 3 Za8[ 234 4D.21% 1.572
A4 4 FIAE] 37.660 518 831 1,65 35.85% 1.882
AT2 5| 27.739 T 8.5 385 27 41.27% 1.9855
ADE 7 Z7.743) 3 650 248 tra B4.54% 1.888
DIESEL [A24 14 27,738 W 498 ) S 20.09% 15895
BRAKE [AZ] 97,742 il | 508 L IELE —43.35% 1.5825
AZ2 15 27.741 31 20| 5,83 ag8 "o’ 39.75% 157

ADS 18 577 _ o ] 708 448 =10 43,85% 1.579

AlS 12 27 .74 3 : L . 44.84% 1.98]

1B (] 27.783] 31 4.55 805 32.87% 1,982

£7.7408] el I 389 200 32.47% 1.B85

PEEI-BA4 Z2RAE

ey




[T 4778 31,758 7.050] 58] &.28)
‘ MR :r_"l“".m T 1,850 238 0.1 0.18% 1
T nOTs 34 285 425 0.
l Accelerator Mesasurements for reduced lash/improved rattie samples
oD LASH WITH|LABH wiTH THICKNESS
sAMPLE¢| ODAccel | Brane |ODACDENEW| STO NEW | Daha | %Chg | %Cho | oF \Ew
ROD (mm) | ROD | BUSHING (mm) | BUSHING | BUSHING | Lash | Accel | Brake | 5 opue
fmm} {mm) {mm) (mm
a 27, 31,7 T 4. 2.56]_59.09% 1.
1 11 27.747 31.704 A7 548 223 37.08% 1.678
7 12 27.768 31,708 744 5 31 85% 1976
8| 27.73 3171 22 8.2 1.6 18.48% 1,88
ASD 13| _ 31,705 7.05 573 1.3] i844% ﬁl
ASH 10] 57.74 31.804 B.62 6670 1.06] 29.62% ]
DieseL [A25 14 57.738| ST7] 7.74 a.74]__D.aa|_12.27% T.861
AGCEL a 27708 a1y 8,11 5.2 2.48[ 30.70% 1.9
¥ 1 £7.744 31.608 587 513 054 G.50% 069
27.74 31.738 B.18 556 2.58| 31.68% 1,
3 273 91,686 7.0% 5.:|:aa 209 2597% 1.988
l 13l 27,747 3717 787 B.0B| _ 1.58] 20.60% 1.08
8 27,79 81.7] 8.34 g24] 21| 2510% 1.581
717 3711 7 £88| 213 EE1%| 1.
71987 31.780| £710 679 451| Br.46% 2.003
Min 27,78 31003 5870 354 % 1.960
A [}
240 rl iy IR 78] a.48] 38.0d4% 2.011
A4l 10 27,74 1,708 12,08 749 461] 30.52% 1.98
ASD i 27.748 ] Rl 5.2 251 288 —

FESA-E4 ZIB8T




14 27,738 31.73 2.14 .81 34.21%
A i1 B. 4.74] EBA%
27. I1, i A8 1, B %, 1,
F 27.142 J1. 11.1 5.18 -3 16.08% :
QAS | 7. T4 A1 71 at1al 53T
ACCEL
7 27. .2 S 4.38] 73.00% 2
At 13 W7 d1,. /29 725 1.81 [y 1,584
11 ] 31,701 11.43 4, 2. B0 1.
7 4 31.780 ) A~ 340 So.4a% T.9950
2T.748 aFea 12280 : % 6.89 144, 10% M
27-73" 31-3!3 7—2’“ m Lr 4“ '?!m 1.
0.0% 0.07% it 555  4#.84 10315

Th




LASH CHANGE
Eﬁm
ROD AND
SEQW- aamPLEM aUsHING
STAMNDAR
— {mm
)
3
¥i: &
1 5
g
T
BOS -]
ATD E]
IA1E 1Q
DIESEL -
BRAKE |oas =
STANDARDEZS =
TO NEW -
BUSHING (238 L
] T8
7 17
B 18
LAD3 19
A2 20
.ﬁ.vi.
Yo 1 ay -
ATl 2 M
AT 3 3 -,
ATE, o 31 -
ARY Bl a1 ]
T
ASE TR




8

A50 B 1.643
DESEL
ACCEL
STANDARD
TO NEW
BUSHING
A7 B m.m‘
ATO N 574

10|
]




! FROM STANDARD PARTS TO NEW BUSHING

e loproo| ., [ceswron DIFF. IN WALL,
BUSHING | = MEW lerancamol - MEW  |naim asn] %Cto | %Cho | THICKNESS
STANDARDY EUSHING | o) o 4y | BUSHING Accsl | Brake | OF BUSHING
mm) Er fmm - ONLY {mm)| {mm]
3| 91.682 7.58 77 T i 1
31579 31688 782 4, 5.04 o Q)
LAl 1M X [ 4.59 I onE g -
O vk| 917 7.57 4.29 3.29] pre 0 "
31 5] 31.707 8.61 5, 2.82 o - ]
3 | 231886 8| 5. 3,97 EE
31 uin] 81731 817 4.5 4,67 .
3- ]  81.723 X3 4.5 4,62 T 0. ]
31.5e8] 3188 BE 4.53 408 = ]
M- 91724 B.82 488 3.74 S = 0.
N 31708 4.77 429 Q.48] Tk Lt
33 E 627 5.06] 191 et §
L S.64 328 245 1T s
FIIER 31 .80 8.43 3 r EE- 0.
31 5| 51685 a.28 418 21 C 0. -
a1.61]__ 81701 5.1 5.72 2,38 38.02% 0.0455
91.585] 31487 6.89 E53 38 19.74% 0.048)
__91.617] 317 8.78 4.82 1.83 % 0.0845
31,61 81,7 7.08 612 1.94 27.48% 0.045
— S1h73  91.907 6,08 .50 249 40.9E% 0.1178]
314801 318 7.38 4.56 2.80] 6. T4 0.0583
=T K| BT2] A i, o061
3 g 7.03 E6.18] tut EaT 0.0564
5o BES ] I 0.050]
3 39 7 £| i e,
3 = [X:1] 5.54 A e 0.074
g EX 1 5.15 s 0.0835
il g.62 K3 b - 00635/
PEC3-244 22811




e

o

31,687 | B&1 o84 1.77] 26.78% 0.072
3162 8.8z B.76 2.08] _ R3.30% 0,0405
31718 6,85 507 1.82] 24.20% 0.0725
AVEAAGE CHANGE FOR AGCEL  22.52%
AVERAGE CHANGE FOR BRAKE  3B.78%




RE: "dpin" Pags I of |

From: Manga, Jack - Tray [JManpo® fxauta.com]

Sent:  VWednosday, July 25, 2001 7:58 FM
To: Frankiin . Ben - Kendaitvile; Lisa Petrauskas [L.E.) [E-mally

Subject: AE ‘g in"

Grag nands ta farward thia info as soon as poasibia, we noed 10 remeove thic Esue from the AMS dech thiz
week,no lter.... ...

—--{niginal Meoge——

Froqm:  Frankdin, Ben - Karubothife

Sent:  Wedneodsy, Jiby 25, 2001 13:54 AM

T Lisa Pebawsked (LE.) (Fmaill Maagn, Jack - Troy

Stject:  wpl”

Haa or Jeck,

Can you get ma soma info on thie lasue. We really dan®t understard it heva at the plank. Wea have been
heasing that ona part had fis profar: at 1PP {7} and that another 200 hea boen found aknca with a
aimiar problam.. PLUS that G Branif is looking for =ome kind of infio, whether iram ug, or Ford, or Tioy,
| oyt know right now.. ethar way, we gt thes pian are nat completely it the loop on this one, and ano
wondedng I we nead to be.. Liea, do you neoad anything aut of us, ar = this more of a deskn lesue.

x_Han:ﬂad'dm. i

Ban Frankin

Sr. Cuality Enginoar

Talaflox - Kendalvilla

219-349-1985 x3351

fax 255-345-1683

1171872003
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ESQLT FroO-LilEld

Lube on
reslstive ink
tracks. This
ink should

not get lubed.

The lube
traps the ink
particles and
creates an
abrasive
slurry.

U 137 Fleld Fallures - #111 Collector Track
| .




LT LA

The lubricant
looks llke the
same
lubricant that
gets applied
to the switch.
However,
this lube
doesg not
migrate, and
thera is no
indication of
tha lube
present
betwaen the
switch and
tha pot
tracks.

U 137 Fleld Failures - #111 Collector Track #2
|

Lube




GOETY H-Euad

Most areas of
the resistive
racks appear
tc have had
the lube
applied to the
tracks. The
abrasive
slurry wore
the contact
fingers off but
did not
gignificantly
wear the
rasisilve ink.

U 137 Field Fallures - #111 Patentiometer Track
|




ﬂ:l‘llrﬂ'mi

All of the
contact fingers
anc
potentiometer
tracks exhibit
the sama
condition,

Lube on the
pot tracks,
abrasive slurry,
and worm away
contact fingers.

-

U 137 Fleld Fallures - #95 Collecto
|

r Track

)

—— e o e a e




fl. 9

Failure #95,

LR

U 137 Field Fallures - #85 Potantlomster Track
|




g1t Fro-Taad

U 137 Fleld Failures - #95 Potentiometer Track Contacts
.1 ‘

All of the
potentlometer
contact fingars
were wom off,
This was the
worst.

Posslbly due to
the lowest rotor
heighi.

N R L S . o



2197 Fre£03d

U 187 Field Failures - #111 Potentlomater Track Contacts
|

This was about
tha least wom.
Notice the
pleces of the
finger materlal
loosaly
attached.




NYE INSTRUMENT GREASE 706D

Coppay Coyrosion inhibvited

A Rghil viscosity, K soag thickened, polyolester praaen
for Beardngs, gerar s and mlated imstrument applications.

[ 10,000 X

400,000 X
Dansity pmec [ 2sc 0.95 ASTAD-M80 _
Mo Praint - 190 ASTM D-2285
O Separation 24 houra 100 318% FTM TH1B, 3212
Evaporaion 24 hwoira 100eC <03 % ASTM D-OTZ
Watar Washout E{l rodnudas; d0°c - ASTM D-1264
| Copper Cacrosion 24 hours 120G ZE, Modesale Tarish ASTM D-4048
Meutreilzation # .72 ASTM D-&T4
MHsutraRzxtion # 24 howa § 120°C .53

- &0 min., 1200 RPM | 100°C -

4 Bal Wear 40 kg load 150°C = ASTH D-2288
Low Tamporaburs { Starting Toeque - -
Torgue (-HFC) | Rurming Tomue 10 miwsdos - ASTUD-1418
 n-cn Running Torgue | A0 minutas - -
| Oxbdative Stabildty | 100 hours 108G - ASTM D-BdZ
Bemring Rust Texst - ASTMID 1743
[Apparect Viscaaity - I
The typical propeeties shown on this product dats skt should ot et weed 5 2 basis for preparning spedficiions. Relor 1) gy
proaiict Makarkal Solatby {late Sheel for deloiied safaly inlormilion. {101)
12 Howlkind Road  Faidunmn MA 02713 LSA  Phe 50899 8721 Fx- 508097 SM5 wwnw.njpalubrlcants.com
_lluw.‘ﬁli-ﬂhmh-_-l-‘lﬂﬂ dumplion, aarl rimris, mary b Lo, et smrmend dhiak tiad iy ol ol o L4
H“i-lﬂhhl‘ﬂdl--ﬁfh_-ﬂ " it ok il e o inphal X A sl ot o8
- ke ¥ |--r- a y pminal |

PER-ME 11204



NYE UNIFLOR™ 8511

A FTFE thichaned, medium viscasity, completely
Auarinaled grea=e for use in high lenpenslure sppicaion:
sxposad ko uets ar aggresaive chermicela. [t posassses axcallsni
tama-ad dathve siabiily and low vapor pressure characiadatics

Hash Poink (%G} MNocw ASTM D92
Pour Polm. <-5 ASTM D37
Colar, ADpaaranos White, Emacih
f( Unnircrked 264
. B X 278
. Jimetption Worked 100X — ASTMD-217
02,000 X -
NLGI Grexlo z_
Denzhy fpmlec g 25°C 1.54 ASTH: D-1480
Bropping Point {*C) Nar-Malling ASTM D-Z265
| OH Saparafion 2t hours 1004C 4% FTM 118, 321.2
_OIS-plﬁun 24 hairx g M 08 % (3.4 kP Staic Pressure) ASTMD-1T42
Evaporation 24 houry 100C 0% ASTH D072
Wk Washoist 60 minutes [oigm 0.3% AGTM D-1254
Copper Cormmoalon 24 hous 1XFG 1A, Mo Comosion AETH D408
A min, 1203 RPM | 75 _ -
IBIH-E‘W Obg.lsd | 150G - ASTM D-2255
Low Tormgproratir: Starting Torque BR5
Torqua [<40°C) Furning Tovgue 10 minuteg - . ASTM D-1478
| gM-cm Furaing Terqua | 50 mimkss 233
Oxidailye Siabilty 165 nowrs 100G 10 kPa {1.5 peln} ASTM D842
Baaring Ruct Test - ARTM D743
Apparent Viscosiy -
Tha byplcal propedties. shows on this product data aheet should ol ba mad an 8 haso for preparing speciioslion:. Redar o o g
prodhrcd Lislerial Sufely Data Sheat for-dotadiad safaly information. (0205 o
12 Howlend Rosd  Falrhewen LA 02718 USA P G0E8298.872 Fx- 500597 245 srwrw siyeiilwieants. com

r . i ot oy Bt i e

ik ¥ "y g -reen Wy appSicaleiiyr of i inlomralien o
ol iy o vy prosienls i araiviienl sleeten. Farie e i

il Sl Y, A A (A T bl i af

S I 0 RIS 50 SIS T LIt L oralr. i T g of ary puieed.







ST WO-EERd

' NO POWER WHEN

PEDAL PAD BROKEM OFF

B%

REPLAGE SENGOR
-y

ACCELERATING
1%

| GUB STATES ASCEL

PEDAL OFF
12%

_BROKEN PEDAL
5%

FERFORM BIAG,
REPLACED PEDAL
IR

WIRING SHOATS
' 2%

SENZSOA OUT OF RANGE
: 2%

AEFLACEL PEDAL
24%

™I
19%

ATMI

WCUS STATES AGCEL PEDAL OFF
OMNG FOWER WHEN ADCELERATING
[REPLACE SENSOR

WPEDAL PAD BROKEN OFF
IIBFIDKEN PEDAL

MPERFORM DIAG, REFLAGED PEDAL
BWIRING 8HOATS

WSENSOR GUT OF RANGE

BCUS STATES NO AGCEL

BOPEN CIRGUIT

EREPLACED DEFECTIVE PEDAL
HIDLE ON ACCELERATION

W VOLTAGE OUT OF RANGE

W PEDAL STICKING

WMo/ LOSS SIGNAL

MSENSOR FAILED

QREPLACED FUEL PEDAL




Wast, Gregory (G.5.)

5'.‘.'“'": m" adey, .Inm.nns'l 15, 2003 4:07 PM

E:G: Jma;% (S.A); Balinl, Gary (5.5.); Hirtza!l, Rich (FLJ.)
Subject: RE: Sales Data

EERVICE PART: L . I PEDAL

ENGINEERTRG PART: ey

HMONTH TEAR fuantiky

o1 003 January foracaaresd salas -~ SRR
1T Zon: .
k1 2002

10 2001

1} 2002

o4 i0o2

DT 2002

11 2002

5 2002

04 2002

m3 2002

S8ERVICE PART: Iz~ SFEIE-RA PEDAL
ENGINEEHING FAHT: Lot 1 AF235 BB

- — -

-@1 003 323 January Foracasted saleas = 150 to Ti0
1z 4003 552
11 2002 [ 1+1 1
1d 2002 785
L] 2002 768
oa 1aD2 234
oT X002 ans
-1 X002 &12
05 2002 5TH
04 20032 53T
o3 002 493
FYL 6.0L

f2t

Offcs - 743
mm—nm FH{ = 734 256-1166

al - Jshora@Fond.com
m.nmp MD-44 1313%”
—Criginel Mevoe-—
From: Wirst, Gregory {G.5-1
Hant: mmﬁ.maﬂm
Tes ‘Hwwe, Jotm (L)

PER-043 11861




. AWS Cawt Par RepairTIs Mode! Year Matrix _
2001-2003 MY 7.3L P131 / U137 [NA] [USA | CAN S0LD ; REPAIR'D] - NOV 30 2002 CUTOFF

Cutndf Disty : Moy 3. 2002 . PagaMa: 2
ResultID : 1ame1513 Print Datw : P 10, 2003
. MinDivlser: 100

Gowl Par Regalr TIS Model Year Katrix Logk: Coporate |
1 Tt '
1
'l.g
1
é

Gurrancy Meporid; U-E DQLLAR Currngy Reudshidl LS DOLLAR Currency ExcMngs Yaraion: v&

. _L.-[‘.bf

~tovie ™ |, 286 197,
END OF REPORT




01-38s01 15:30 FAX 9544218044 n_'m:i.l.:m

<

-lmw" Aup,

f APTEK

. A P Caslink Coanpyw i
From Tomas Ping oe T
Ta » Greg West (313-322-B265)
Date = danuary 30, 2001
Ra. = Pedal Mbxng

Dearitd Betih
Fididda

Fh 954 431 S0
Foo 054 421 5044

Mo.olPages : 1 of 1

Greg, we looked at the potsntial problema coming from the ues of a pedal in the
wrong truck. The resulis are batter surnmartzed in 4 table:

PEDAL TRUCK RESULT
01 P '03 Navistar | S3«100% S1=52=0% (All Constanl)
P13 ‘03 Caterplilar | No PWM Signat
01 i3l 04 Cummina 31=D% Mo VS
'3 Navistar | Ot P131 Vref Short to Ground, S1=S3=53=0%
‘039 Navistar | ‘03 Caterpillar | No PWM Signal
33 Nawvigtar | "0 Cummina 51=52=83=0%
‘03 Caterpiflar | '01 P13a1 S51=106% (12v), No WS
‘03 Caterpar_| '03 Navistar S1=52=-53=0%
03 Caterpllar | '03 Cumerins | 51w0%, Na WS
‘23 Cummmins | 91 P13 Si=0%, No VS
'03 Curmings | '03 Navistar Sort SW Supply, $1=0%
‘03 Ciipming | '0J Caterpifar | No PWM Signal

In ehart, no truck shauld be able Lo go bayond ldie with any of these combinations. In
soma cases, damage to the sensor or the ECU wikl surely ocowr.

Thanks,

Tomis Pine

IR T DA 1%

ez

Ta42190:44

FEOS-B44 11083
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From: Creg Branili [gbranfg@ithaule com|

Seal: Wedneaday, Seplember 18, 2002 337 AM
Ta: Greg Weel

Subjaci: Fued: 3-Trock comolation

Bed

F-Track comsation

Greg, there iz ne statistical eorcelation belween KV and KTP,
laaking at the b= they don'L look Bo bad.  Ler me Inow what  you think.

Greq BraniEf
Telaflax Antomotive
Fh 2i8-plE~=-3107

Cull Z48-A40-1840
gbraniffetExauto. com

bul ,  juar




LNTIRE ACE CONFIDENTIALL

From:- Mika Fommen [mkznsmanggilsaube com|
Seant: Wednesday, Septernber 18, 2002 8049 AM
To: ghranifiBttxoulo.com; kzotanfixavks. con
Suhbjact: 3-Track coirelation

B H

3 T orrelatipniE Canl by

LK T ‘oregs it oo

Litey & Kathy,

Grey Weat d4s5hed me Lo supply lnformation relatbng
o coreelation bebtween ETE L@ Kr on the Eicab babch
of A-trock parkts supplled ak FEU. 1 had Rob Huodrgfl
do a quick data analysis amd he found the curcelation
ko @ poor. Attached is raw data, not sure how you want
o break tha news to Creg Mesc.

Tharnks,
Mike



Full Hame:
|t Name:
Firet Mama:
b Tilla:
Capartrmant:
Compeny:

Other Address:
Buxinnga:
Business Fax:
E-mail:

Mike Forsiman

Foreman

Mike

&r_ Mamsachring Enginaor
Kendaliville

Talafen

301 Wasl Ohlo Stroel
Kendalvile, IN 487552017

2502491045
250-240-1083

mbreraanflifeuto com
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Fram:
Sant:
To;
Subjact:

Egg

FY: Wahah Syoeit
oande

Grag Branirr
Teleflex Mubomobive
Ph ZaB-GL6-3107

Cull 24B-A40-1640
ghranifFALfRaubo. com

{oreq Brandf [pbrandff xauto.com |

Tuesday, Seplember 24, 2002 222 P

kzolangiicndn com; zihanlEfaulo com, Greg YWest, Lamy Liposy
Funal: FW; Yabash clrcuil basards

PERZ-344 EBOT




From: Piairzak, Boh hpletrzakfiwabastdech_com|
Sant. Tuesdey, Seplember 24, 2002 1225 FM
To; ghrantiifiiiauln com

Bukjsct: FW: Wabogh circut] boards

Impartance: High

-

BS11 - 1 g FORD - Lipa DD - 1.ipq B5l1- Ly
Lreg,
Can you get theae put bo the applicabie Ford people Beetore our 11000 et ing®

Bob

-—==—Qriginal Mezzaqe-----

From: DBrian Cichoski [mailto:cichoakiBatdial.oet]
Sent: Toeaday, HSeptember 24, 2002 10:44 AM

To: YWitala, Jogeph; Fletrzak, Bob; Brows, Todd
Subject: Fw: Wabash circult boapda

Inportanca: High

Grnktlepan,

Scrrcy [ was not able to attend the conference call yeatertlay, bat 1 caught
poved kind of flo bug ovar the weekend and wazr out Rick. Wa have anuther
confersnce call today at 3 pm correce? and 1s ik beneflelal bto Lnoclude my
applications engineer in thia call if woe are going to dlscnss the pickuceu?
contact me plaaaes.

Aftached are pictures Ffrom the lateat btedst an the awirl designed pheodlle C
bogrd. Flease note that plocture Bl B k4 are with 85110, and picturss 2 E}

ahow the o0il migpation with the 7060 -
reqgards,

Brian

==——— Original Heslags —--—==

From: "Ralph Patrizlo™ <patrizicBnyelubricants.soms

To: “Prian Cichoski®™ <cichuoskifatdial.net? -
Sent: Monday, Septamber 23, 2002 4:50 AM

Bubject: Fa: Wabaah circolt boards

> Hi Briam,

} .

3&:11:3&:'! are the pletupgz with the awlrl deazigpned Wakazh bu..n.-:l..u:] C
> Lot me know Lf you have sny gueations.

b

g
5

Brian Cichnski wrote:

Hi Ralph,

W OW W W W W W

-
>
EY

» » boarda with 7080 & 45121, The purpoee aof the new dezign iz Lo craate a

Wabeash bas asked Hym te cun thm heat age text again on these new :iesin_l_l;:l ("_
dikch

FEA)-D48 BB2E
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* Etak will rof allow IThe 706D bazse oll
P ST

>

> o you think we could pawe o couple ol pictoces Lae o Llom Hamlay
orning
> vonferencs call thak [ have wibth Wabazh, Faerd,

VWY WYY NY Y YWY N EYYY Y YWY YY YWY Y Y Y Y Y

o WO N R R W W Y Y Y Y W W

-

Brian

——- {riginal Messaga ——---

From: "Halph Patrlalo® <patriziofnyelubrlodanfs. ooms
To: *Brian Cichozkl® {cichoakifnyelubricants.eoms
Sent: Friday, September 20, 2002 jLl:AD0 AM

Subjert: Wabash cilrcuit boards

Hl Brian,

I pecelvad Aome Wabaah [new deatgn)] wciecuit beavdd.
Du you have any plana for them ¥

Ralph

Ralph BFatrixio

Mye Lobhricants, Inc.

12 Howland Road
Fairhaven, Mh 0271% USA

Bh. S0B-396-E721
Fx. S0B-984-T123

o Ayelubir leand s . com
wmnail: patrixlcfayelubricants . com

Ralph Fatrizie

Wye Lubricants, Inc.

12 Howland Boad
Falrhawvan, MA 02713 0O3A

Eh. 508-396-832]
Fx. 500-584-7123

ww . nyelubricant s. can
email: patrizloényelubricants.cem

ToeloF lex?

S

fram migeal ing mwvnr nto Flio poet { -
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Froom: Kathy Lolan [kaolongdifxauia. com]
Sant: Marday, Seplember 16, 2002 552 AM
T Micrarner 1 {Eford comy; LEposkoyd)ford .com; Gue st2filonl com, wdliaSiford.com
Ce: Zulgarnat Khan
Subject: Hya Tasting
importanca; High
Phesolic Resn
bucids bt ...

—-=—0rigqinal Message— ————

Fpawn: Vikale, Joseph |mailto: jvicale@wabashtech.oom]

Sent: Monday, September 16, 2002 Z=04 AM

To: Hraniff Gregq; Brian Clichoaki; Brown Todd; Dean Euchbar Lay Pam;
Martln Tom; Mlke Foreman:; Pentecoat Gary: Plebczak Boby Quillin Mark;
Rick Trecapalll:; Scaciagelii Carl; Strupp Bruwa; Zolan Hathy
Subjeck: FH-

Importanca: High

Kathy,

Flmase distribute to the Ford tcam.

. Thanks,

AtLached are tha pictures of the heat acak tesl for all separakion.

Brian

—— Qriginal Meamage ---—-—

From: "Vitale, Joaeph® <jvitalefuabathtech.com>

To: "Braniff, Greg" <gbraniffftfxautc.com>; “Brian Cichoaki”
eclchaskidnjelubricants .com>; "fOrown, Todd™ <throwndwabashtech_ coms: "lLay,
Pau® <play@wabashtech.com>; "Marcin, Ton™ <MARTINTdcaxp.opbmkinc.rom=; "Mike
Foreman”™ <mforamandt Exauka.comr; “Fenkecoast, Gacy™
<gpentecostBwabaahtech_com»:; "Pietrzak, Bob" <bpletrzak@Bwabashbech.coms;
"guiliin, Mark" <mquilllngwabashtech._com>r "Rick Troccopeili™
<ricktrecinyelubricants . com>; "Scaringelili, Carl”

<escaringell] dwabashiech.cons; "Strupg, Bruce™ {hatruppﬂiabaﬂhtach Coms
"Ialan, Kathy™ <kzolandtfxauto.com>

Sant: HWednesday, Saptember 1, 2002 5-10 AM

fB=0=02 Fard-tfy—wt CCalls.dogr>




2065 with NyzBu:

L. Bed iece indicuies placement af Myebar (3
2. Yellow aace indicates U ail migration of 7060,

WabD

1. Yehlow mace Indlcares oll migradon of 1360.

32HF wiblyebar}

L. Red Trage indicates Myehar (3
. 2. Yellow trece indicates ofl migration of 362HE




Ja2HF

1. Yellow trace indicates oil migration of 362HF.

8511 wiNyebar

1. Yeltow trace puttine of 8511. No ol migration present.
2. Bed Trace indicates Nyehar Q.

r—.

8sl1

. L. Yellow erace outline of 8511. No oil migralion preseni.
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From: Fino, Tomag {Tpino@WMGCO.com|
Sani- Tuesday, Jamsry 30, 2001 247 P
Tax Gergory Wesl {€.5.) {E-mall}

Ce: Schrib, Mack

Sobject: Pl mixing

Grag,

Your fax was busy, maac I don't know if you'll get that cne. [ am iocluding
the file with thix mmaaage.

I thing I will be g@ble to have all thres drawlnges end madels ready by the
amd of thia weak. Bctoally, I should have bthao by tomorrow, but we nesd ts
find out Ehe location these Filasx nded to ba 3eak €0, Can yurl [lnd oot for
us?

Thanka,

TomAs Flnz

Aptek Williams

Ph. 954-421-8450 x370

Fx. 954-421-8044
tpina WMD) . com

<<pedal mixlng. decr>

PERI-B44 GTET




Tuligerey Coniroin Craepamy
Fam : Tomds Pine o
To . Breg West {(313-322.0285)
Date . Wanuary 30, 2001
R, » Pedal Mixing

b
"

F0 MU 10 A,
Daerfiede Benety

F1 233442
Ph_ 854 421 3450
Fa_ 954 471 8044

Mo ofPages - 1 of 1

Greg, we looked at the potentisl prablems coming from the use of a pedal in the
wrongg truck. The resulis are better sumgmartzed In a table:

PEDAL TRUCK RESULT
™ MH '02 iNavietar 83=100K% S51=52=0% {(All Conatant)
™ M '03 Catevpiliar | No PWM Signat
™ MM 03 Curmine S51=0% Na VS
'03 Manvistar | '01 P131 Vraf Short lo Ground, S1=52=53=-0%
032 Mavistar ‘13 Catesplltar o PWM Signai
'03 Navistar | 03 Cummins S1=82=-53-0"%
'3 Caterplilar | ‘01 P131 S1=100% {12v), No I¥S
‘03 Caterpitar | '03 Mavistar S1=82=393-0%
'13 CaterpiBar | '03 Cummins S1=0%, Ne VS
‘03 Cummins | '01 P131 51=0%, No VS
'03 Cumming | 03 Navistar Sort 8W Supply, S1=0%
03 Cumming | 'DJ Caterpiar | No PWM Signal

In shewt, po truck should be able to go beyond idle with any of these combinations., in
some cases, damage o the sensar or the ECL will sukely ocour.

Thanks;

. Tomas Pino

PEOS-D44 ATEE
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From: Gehl, Lasman (LT )

Sant: Monday, February 17, 2003 10:35 P

To: Boulsikakis, Genmgios (G.1)

Ce: Hawkins, Fred [F\W.); Bosf, Greg (G} Liposky, Lawrence {L..1.); Winuk, John [J.G.)
Subjack: MNeead &-Sigma haip for procass improvernent st Wiliams Conlrofs (Pedal Suppler)
Geargies,

Today during my CQODC training, I happened to talk ta &req Beol regarding the issues we are facing with
one of my suppliers, William Controls, who supplies fixed accelerator pedal for P131/J137 at KTP. When
I discusged this with Fred Hawkins, he suggested me ta contoct you o you are o Black Belt in YPQ-STA.

During 200325 Jobl kumnch at XTF, it was observed that the par? was not meeting EOL requirement.

[Upm further investigation, it was also observed that 3 eut of 10 specimen foiled overlood testing Q_
{Although 5 specimen Yested during E5 testing hod possed the same test) We still do not know the
cokise why foilure wos not detected during E5 tasting. -

Later, it was decided ta "band guard” the LS and USE with 1007% testing for its electrical cutput to
avoid job stopper situation at KTP. This has obviously resutted in 1o @ very paor yiekd {only 70-75%} af
the supplier’s site.

I am wendering if we can assist the supplier to improve the process usiag 4-sigma methodelogy. I om
Green Belt trained, and would like to gzt asseciated in Yhiy project.

During varsous convarsation, it has been mentioned that D&R and/or bisyer’s activity are in fovor of
resourcing the fixed pedal. =

IF we, o5 i team, decide to pursue to assist suppiier improve the process capability, I would Eke fo vigit
the site with on appropeiate Black Belt to further explore ond launch the 6-5Sigma process. I need your
help. Please advize.

Thank you,

tniled We Skand

Laxman Gehi

ATA Chazsia Enginaer

&' emal:igehi&ford com

VPO E-A346

W Phone/Fax [113) 190.0771

S ARernative Fox (313] 350-0753
* Pager: (313) 7567701 (Text)

“The Florstation coafained rersit i FORD PROEAIE TARY nforration @ may fckrds FORD CONFIGENTIAL infonmetinn ax definad iy Foms

bl nfermation Sedwod ¥ Reproduciion of Eeir doosmen, oieciosrs of te smormaion, an oxe e Soy porpose Qe B 0 ook of
buginess wifr Ford i expressly prolibiad™

PEE3-544 1820




FW: Peda] effons - full foeward vs full reacward (2063)

Beuckelasra, Phillip {P.R.} o L

From: Evangelista, Ekc - Troy [esvangelist@TFXAuio.com]
Sent:  Monday, Api 09, 2001 347 PM

To: Phll Beuckeloars {E-mall)

Subjact: P Padal efforts - full forwand va full rearwand (20033)

Efia Evangefista
Program Manager - Podal Systems
Talaflax Automofive Group

—Criginal Messige—

From:  BranllT, Greg - TRy

Senka  Sptundey, Aped 07, 2001 138 AM

Te:  Una Prebriie (Enous ‘peviliragiond con’

€c  Teller, 5l - Troy; Evangetsta, Bio - Ty Kalsl, Aviar - Troy
Sulferct:  Fedd elforts - full Forwand vs Rl moarmaed (2008)

Page | of |

Lisa and Pets, we ran 10 pedals ori Saturday moming in full forward and full marwant. The data is attached.
The ioads jump up about 2 s when cycled in FUll Forwand position.  Locks Bke the springs ware desionad o
miget tha spac. in the rearward position. I'm praity sure thal hese partz weme made from the zame batch of

spvings Bs the 2002 1PP pmarts.

<<Redal.efort FWO vs RWD test data. x>

Greg Broni?

Talsflex Autornotive
248-518-3107
gheanifghifcmuto.com

FESA-B44 23154
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Sampiled Full WD {35%Hl)
Idia {lb}  WOT {ib)

3 S Bk i e b

a2
B4
nr
a8
23

8
8.2
4.3
8.5
B2

B.26

148
4.2
14.7
143

15
14.1
15.9
157

151

153

15

Full RWD [5%the)
ie ] WOT {Ibj
6.7 13.4
8.2 13.3
8 13.5
B.5 18.4
5.2 122
8.2 12.7
5.7 14.1
B4 1.5
8.4 13.5
6.3 13
826 1337

-



Buslnaxs:
Busisens Fox

- E-mall:

Wka Forgman
Foreenan
Mka

Sr. Manufachring Enginaar
Kendalhdiia
Tedeflex

3N West Ohin Sireed
Kendalille, N 46755117

203451085
200-345-1093

micremen@iawte.com




RETURNED PART ANALYSIS REFORT _

Report #65
SUPPLIER: OTS Aulomoiive Producls
CUSTOMER PART NUMBER: YT3IMA4115EYIR- AL
DATE RETURMED T} UTS: 195208ep 2002

Comactor dp condition and wine disptaccment was found to be typical for the extended mechanical cyclmg.
The debeis formd om the cootacior wincs was not in excesa of cxpectations

Contacicr force measurements wert as folbows

#2087 - 27.4 grame TPS1, 224 geams TPS2

H20RR - 258 gramx TPSI | 21.T gramz TPE2.
o asiernbies were within the ficathon Bmbhs off 33.1 pra

rEGI-BA% 116




: RETURNED PART ANALYSIS REPORT ‘
: Report ¥65

SUPPLIER: CTS Aulomotive Producie

CUSTOMER PART NUMBER: VPIM4U-9E928-AA
DATE RETURNED TO CT5: 198208cpt 2002

The wear com e seen from te back lipht photograph: Sevecal wear through arca's age visible.

TV ITERY

. #2088 SEM DATA. X 50 MAQ.
FEG3-D44 24117




RETURNED PART ANALYSIS REPORT
Report #65
SUPPLIER: TS Astommtive Froducts
CUSTOMER PART NUMEER: VP3M4U-SET28-AA
DATE RETURNED TO CTS: 19£208ept 2002

T e e —— e

2068 BF S Al BD YWITH COMTFACTOR TPS 4

- K 300 magnification. Contactar tips placed in position to clarify scale.




. Summary Rgpdrt on Rotary Sensor Wear
November 7" 2062

John G Williams
Chemistry Department
Michigan Technological University

Here is 2 general summary of what we have done with respect to investigations into
wear on the rotary sensor. All of our efforts have been directed toward understanding the
influence varialions of the resistive painl might have in da!m‘n’nmng

: 1h= llff. of l;he mtary aensor,

Wehave mmved lwdv; sensor clements in total from various sources. All samples had

~been expozed to durabilily tests and shawed wear on all four iracks. We did oot examine

the samples (0 compare Wear tracks at this lime. Of the twelve samples, nine amived ax

pasernbled ssmsars and theee arcived as isolated sensor elements. We disassembled the
I nine complete sansors and extracted the elements from them.

Tobk 1: Sengors at MTL

Number | Serial LIS Number Source Deseription
Number
1 6371 22542 Imikial 3 Good
2 119926 - | 22796 Initial 3 ' Bad
3 23328 Initial 3 Wide bad
4 45078 21406 Second 6 Bad
5 0604 | 22305 Second 6 Marginally
[ 9608 22305 Second 6 | Severely
. degraded
7 2611 22305 ~ " | Secand 6 - | Good -
8 57832 21406 Secord &6 Bad
9 : Second 6 Good
10 2984 IL Good
11 2099 L Bad
12 2989 Unknown Giooxd

PERI-B44 24118




The tests we have completed ane of two genera) Types. Samples | andi 3 were cut into rwa
pieces approximately in kalf. The sample with the conlacl stag atdached was used for. lhe
nano-indeater tests and the second was used for AFM lests,

Initial Mano-indenter Tesis

We have mounted four of the sensors on § %4 inch aluminum studs for testing in the MTS
nano-indenter. The sample was reduced in size by moving pant of the contactor strip o
albow ready mounting in the-Instnument.
The iniliel tests on Samples | and 3 were to sczatch the sample with a fine pyramidal tip
(scratch motion with apex leading) with & load of 40 mMN 10 form a seratch 500 microns
long. The instrument records load and depth profiles. The initisl scratch iz at nominal
load to record the slart profile. The second scracch 35 onder the specified load and the
thard scratch-repents the-process at nominal load to indicate the new profile showing
permanent darnage 1o the surface. The reeulting dzta is shown in Fipores 1 in 3.

Initial AFM Tests o

The stripg were moumted onto plass microscope slides for examination under the Digital
Instruments atomic force microscope.

. Initial imager were taken of the worn sections and of surfacex away From the waorn tracks.
Images were re¢orded at various maggifications and 4t several arcas. Figures 4 amd 5
show worn areas of the good and bad samples. We could not see any marked differsoces
in the surfaces between the fwo samples. In the areas that had not been abraded it was
possible to make out some differances in the imapes of the pood and bad samples. These
are: shown in Figares 6 and 7. These show fine cinculor features xbont 0.3 micron
diameter between yather lirge 2-3 micron complex fealures. Initially, it appeared that
these small features were more regulatly distributed in the gogd sample and were more
"clumped’ in the bad sample. Subzequent examinaticn of other samples, however,
showed that this micro-structumal feature was not consistently distributed in a way that
could be mlated to the fae of the 2ample vnder durability testing. The feature appeared o
follow the genaral topogrephy of the sunface and could pozsibly be astociated with a fme
duost accumulating in or associated with larper structural features.

. 'The lazger, imeguler particles around three microns could be inlerpreted as appiormemtes
of finer particles and appeazed similarly distribused througham pood and bad samples. It
ie tentatively assumed that the [erger particle are the conductive carhon used as filley in
the resigtive paint. Smaller particles around 0.5 W | micron may be pans of the carbon ‘
agglomerate broken up during milling of the paint or a second filler.

Continued Nann-indenter Testz

As the nano-indenter lests seemed 1o be sugpesting differcoces between the coatings
which might be related to their fate in the durahility testing, more tests were carried ot




In the secomd eycle of tmling. the foad was increased o 250mN (load needs to be
confirmed) and the 1est was repeated Tive times on the same site. In these tests, the
indenter was driven such that the facet of the pyramidal indenter lead the seratch {a more
appressive testh

Typical results are shown in Figuses 8 and 9. Apain the good and bad samples show
slight but possibly significant diffecences. The imaprs shown snggesl that for the bad
sample, successive scratchen are different from preceding scratches while the good
: .sample seems to show litde difference hl:twaen ml;chm.
The way that the images are presented b]r thl: d:faul.t software package shows that the
initiat scralch appears deeper for the first scratch and gets successively mose shallow as
the iest is repeated. The software package, however, sublracts some part of the
wpographic irace nok including the local topographic detail (pechaps a linsar fit 1o the
. .data Lo remeve sample stope). This subiracted data inclodes the plastic deformation of the
- previous cycle. IF the data is re-plotted as prodoced during the indentdtion, each scratch
kies at the same depth. A posiible interpretation, therefore, is that the plestic deformation
Iz increasing with each cycle althongh the sum of plastic and elastic remains the tame.

In owdes ta Follow-ip on this possible difference, we have mounted two mare Blms and
cepeated the test. W will be interpretinig the data as produced in these tests, rather than
ueing the software package which seemns to be making unacceptable assnmptions about
the wear procts.

Observations from the Napo-indenter Diata
Sormne sipnificant cbeervations concerning the indenter detk o ght be wselul,

The first is a comment on the relative loads nzed in the indenster and an 1he sensor during
‘the durahility testing. The reporied Inads in the doembility testing are of the crder of grams
(appeox 10 mN}) on an indenter which sterta spherical wilh a radivs of aboat 0,76 mm
diameter and wearing dowan to g cylinder of the same madigs durmp the tes1 Thiz means
that the nano-indentes i uging a moch higher Inad as the tip ix very much finer.

The indenter shows lhatr.hennlml uuhnlatmn iz abnm seven microns xnd the plasil.c
component is aboitt one ar hwo microns with the had eample sppearing b little higher. In
spite of this large deformation, the five girokes of the diamond do remarkably little
damaga and high points which mipht be associated with the filler particles are largely
unchanged. Seme smaller particles, may be moved around or 1ost bat oot 12 any
catastrophic extent for either Gim. If there is any s:gmﬁl:aml difference, it liet in plastic
deformation of the matrix.

" Other Tests

“During the investigation, discussion suggested that the wear mechanizm could be 2 two
stage mechanism. In the frst stage, the indenter rides on the sinface matrix film, This

FERI-Ba% 24121




malzriat appears very tough and durable. However, once that flm g broken, the wear rate
" could accelecate a8 filler particles are tom from the maivix leaving dzep holes and
unsupported matrix. In arder to understand this poesible process a prefiminary wial was
conducted fo attempt to detsrmine the distribution of the maurix particles. For this &
sample of the end of a good end bad film were mounted vertically using standard
mesallurgical mousiting procedures and a section wes cut across the film normal 10 the
direction of the contactor. This surface was then polished and examined using an optical
microscope at 500X Irnages are included as Figure 100and 11. The immediale
obeervation was shet the good sampie showed an imrnediately obvious film which

" appedred visusily to be of constant thickness across the speciroen. Bach track was visible

and the silver conductive traces readily distinguished. For the bad sensor, however, the
resiskive film was onoly visible for a very short part of a track near the sample edge. The
silver treck was visible but no gign of the resistive film could be seen at thin
magnification.

- Both samplés appeared visually ko be the same prior to mounting and all tracks of

regigtive elements were sean and tegpained visible through the momting resin. The

_ Interpretation of this ohservation it motclear as it impties that the film thickness on the
bad sample was much smalled than the good sample. It is difficult to see how a sample

with such a thin film could oot have appearced different in the eardy parts of the ducability

test. Further study of the actual film thickness on the sample seems useful.

Curreni Plans

Curvent plans are to complete the enelysis of two good and kwo badd sensor f1lms vsing the
230mN scratch test 10 chack reproducibility on each sample imd from sample to sample.

This is in progress.

We have mounied four taove filmz apd sectlioned them and will be reporting on the
obseryed resistive paint thickness, soon.

‘We plan ta obiain images of the sectioned films 'mlmg the AFM to check the consistency
of particle distribotion.

A good and & bad mnrﬁlmhm: been momntad for nann—mdmturte.sung and pammly
abraded using 0.03 micron slumina. The intertion of this iz to remove the tough surface
. film and expose the filler panicles to wear. These samples have been prepared and
subjected to the high-load nano-fndenter t=st and will be evaluated, soon.

The mfrared spectra of the films will be measured using an attenusted total reflectamee
cell intended for n=e with solict ssmples. it ia hoped that this wAll allow identification of
the chemical composition of the binder egpecially in serms of the published patent

- * describing a similar condctive paint system bazed on pofyimide/cyanurate resin blends.

Possible Focus for Future Material Testing
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In view of the wide temperature range thaet the system 15 exposed to during u:ﬁlin-g {(-40 w0
135°C), it woisld zeem usefil t5 snsure that 1he films all hiad similar chemistey o terms
of: '

{8} The composition of the blend, the way it phase asparates (if incompatible)

(b} The degree of conyersion 10 thermaoset or of any reactiony thas may occwr during
‘cirg’ at elevated temperatures. [The patent sugpests cure temperatures and
cycles). _ .

{c) The degree to which fhe paint solvent {N-methyl pyrolidone} is retained during
‘cure’ expecially as a function of film thickness

* (@) The plass transition tamperaturs of the film - -

Sugpested Instrumental Studies

{a) Dynemic mechanical anelysiz of the coating on the Kupton Alm — tensile or
10r3ion T

{b) Dynamic mechanical analysia of the film using & micro-hamess probe and
oscillation amplitide sss than 1/5 of the film thicknnes .

{c} SIMS stidy of the filth surfate ehid of freshly sectioned matesial [ooking for
trapped solvent and residual monomer

Figure 1: Lasd peofile naed diving the initisl scrateh tes
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Faneiralicn During Scretch Proflie () -

A0 - L,.,.

o 100 20 AN 40 S0 60
Screich Didsnce [Um)

Figume 2: Penetration curve for the “good™ sample

Pensiratkn During Scroteh Pralic fun}

Figure 3: Penelration curve for the “bad™ sample

PEBI-44 24124




a 10,8 pm 3 10.0 m
Bata typw Hright Daty byes Thace
T ranae 400, 0 Z ramge So.an
anzrnnad , B3

Fipure 4 AFM Imags of Good Sample in Wota Area
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Figure 5: AFM Image of Bad Sample in Wom Area
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Eigure &: Good Sample in Unwom Area
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1) 0.0 = 8 0.0 s
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Figure 7. Bad Sample in Unwom Area
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Figure 8: Good Sample 961 | -- Five scratches at the same location—Thia includes initizl
snd final morphologies and the acratch displecement corrected for the slope only.

Figure 9; Bad Sample 45978 -- — Five scratches a1 the same location —This incindes
initial and final marphologies and the scratch displacement corrcted for the slope oaly.

11
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Figure t0: Optical Micrograph of a Section of a Goed Sample (500X)

Figure 11: Photomicrograph of a Section of a Bad Sample (500X}

12
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Subject Racuazl for hal on Elecbronic Throttle Contrd hardware anatysis
Locathon: POC Cmfﬁm 16—313 (10

Stari: Wad & mz Bﬂﬂ Pk

End: YWad 3142002 4:00 FM

Show Thrm #As: Tentativa

Recurmance: (nons)

Meaiing Status: Nol yet responciad”

Roguired Aitendess: - Gaw. FAon (.M} Gilkay, Jamss (AIL); Schmilz, Petor [P.); Wast, ﬁrﬂguw G .5.); Simko,

 Sheven (S.1); Garter, Aioacoe {A.O.); Nicasir, Pau] (P R)

Catagoriss: ETC Systamsa

When:  Wednesday, B/14402, 3-4Ph

Where:  PDG ConfRm 1G-C18 (not far from the Afrium Lobby)
. Purpose: -

Thia masting is to discuss SAL's. hvatp in cundumhv.g a chemical ﬂI‘IHhFEIE of cartain Electronic Throttle Control
{ETC} hardware components. Our nsed Is for someone ta conduct a chemical analysis of the mactions
between the Inks used on cartain circuit boards and the varlcua greasa compounds used inside the seated
gircuit assemhies. Further description of The issuss follow balow.

Issue Delails:

Due to the racent high rate of fiek] waranty issuas, we teel it is necassary 1o get a secank, Independent
analysia to venfy the roat causa faiture maods responase provided by cur suppliars. We are looklng for
validation of thea roct cause currently Kentified as the reaction between the graasa and tha ink, as wak aa
vabdation of the non-reaction of the clrcult Ink to the ather greases inside the assemily.

In many cf the programs using ETC pedals, there are circuit boards bulk Into the pedals to measureg padal
pasition. Thesa circuit boards am sealed inside of a box, along with varous greazas uaad for NVH and
durshllity reasons. There has been somé ndications that chemical reactions batween these graazes and the
sehsof circult board Inka causa the Pedal Potentiometers o wear far quicker than sxpected. We are also
evaluating whether thoss-sama greases ara conductive and capable of shorting the circuits out when they
croas circuit iraces. The ohemical composttion of the inke on the circuit boards is unique o sach supplisr of
the ETC pedala. The greazes are specifically recommanded greasss by the sensor board auppliers, and we
will previde the grease fypes and and a sample pedal i'nr evalation. Weam wlling to saet lurther to batter
defkve the anialysls requirements.

Fegards,
Ron Gaw
PTSE D&R
Efectronic Throttie Controls Deslgn & Rslease
Ph. ¥ 313 330-5758 Fax ¥ 317 2482558
Pagar # 313 796-3908

-] MecEage—
From:= Schority, Pedn [P
Sent: W nesday, Auguet 14, 2002 819 AN
To: Hass, Kexmoth (K.C.Y _
L] Gandhl, Hanendra [H.5.)" Gikey, Jynes [1LILY; Gay, Ron [iLM.) Heles, Jefiey (1 H.); Holuhke, Joe (W, ); Lowetdn, Charotte

iy
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Subjocts RE: Reryest for help on Slectrnic Throtte Control handvare anahrsts
Ken,

Joe. and E:rmrlul‘.ta are both out ont vacation. I'll give Ror Gaw a call.this motning and set up a meetmg at FRL
1o review the issue and decide onr how or whether we can be of assistance.

Peta

Pecer [, Schite
5r. Technical Specizlist

Physical and Environmealal Scicnce unmnﬂll
Ford Motor Comgany
MD30R3, SRI, ) -

Dearbors, MI#8131-5053 ’ -
Ph: (313) ¥M-1135

Fax: $313) 122-1044

e-maal: pechmit]l @ ford com

-—-Onginal thessage—

Frovm: Hieas, Mineih (062

Zenk Tomsty, Auguet 1%, 3002 5:30 PR
. To= Sehanitz, Pete 191}

Cc; . .WWH&LGIM.kMHL}WMMHEMHM{JH].MMMHHLMDM
Sabject: RE: Request Mor help.on Blactronic Throtthe Control handware 2natysis

Pele,

Please work with-Joe Holubka's group {in FRL's Materials Science Department, under Jeff Halms) m
explore this problem: furthee with Hon Gaw. Thanka.

Raganda,

Hen Fasa

Moneger, Flwaical & Evlronmental Sciences
BRL MD-3083

Phone: SY382-20008 Fax: X145305- 7044
{Dapt. Olica Phone: 31382-27007)

=—r{irignall Hemoyge—— ]
From: Autiausid, Bab {3.A4.) O Bshalf OF Gandhl, Harendra (HS)
] Tueesdny, August £3, 2002 3:14 P

Taz Eﬁcerhnsﬂ.;],m Ry (RM)
co : Kanrath (CCY; Gatdhl, Harsrdra (R5.)
Sualjach ‘RE: mmwmmmmmum

* Kan Hass, manager. in FRL, wawuld ba in puu'ﬁuntnhul_thhlhepmhi_nm. Can you gal in louch with Kar Hess. Thanks.

Haren Gandhi

Technical Fellow

Chemical T, Dapartatond
Ford, Lesborsctrvy, MDI179
FPhuomne: 313-337-294D

Ford  313-2%4-3627

—--0riginal Maessage-—---

From: ' Gifkey, James (L)

Sent: Monday, Auguet 12, 2002 7:54 AM

To: Gaw, Ron (FLM.); Gandhl, Harendra{H.5.)

PEAZ-244 23ETL




Gor Lipoaky, Lawrance [L.1.); Wast, Gregory (G.5.)

Subject: RE: Reguest lor-help on Blactmnic Throtie Controd hardware analysks
'Ron: Greg Waeat gave ma a 1 track pedal on Friday for anahaes. If you find & place to analyzs if, please inform
me. -
——Orignal Messeoe——
From: Gaw, Fon [RM)
sant: Friday, AUJUSt 09, 202 1:35 PM
T Gandhl, Harandra (5
Cr= Liposicy, Livmence (L.1.J; West, Gregory (G.S.); Glluy, James (1K.}
Subdact- Rexpuest fior help on Elecionk Thotte Control handwae anlyss

Pr. Harendra Gand,

| am sasking your departinent's help h conducting a4 chemical anatysés of cartain Elsctronic Throile Control
(ETC) hardwan components. Our nesd is for someohs to conduct a chemical analysis of the reactione
between the inks usad on certain circuit boards and the various grease compounds used inside the saaked
circult assembhion. Dr. Davor Hrovat referrad me to you, dentifving you as the depardment manager of the
Chamical Enginearing Department at Ford SRL, and Indicailng your department may he able to help us,
Further dascripion of tha isuas. laliow balow.

Your daparimant's asﬂatance fn this mattar would be graauy sppreciated. Plaase contact myself (Ron Gaw,

» XD5756) urﬁrag Wﬂst (x58401).

lasus Dedatls:

Due to $he recent high rate of fisld warranty issues, wa feel it i3 nacessary to pet a second, ndepencent
analysis o vorily the root cause faiure mode responses provided by cur suppliers. 'We are locking for
validation of the roct cause cumently identfied as tha reaction batwean the grease and tha ink, as wek as
validation of the non-reaction of the circuil ink be the other greases inside 1he assembly.

In many of the programa uaing ETC padals, there are cincuk boands built mto the pedala io measure pedad
position. Thegs circuit boards are sealad inside of a box, aleng with varous graases used for NVH and
durskility reasons. Thare has been zeme indications that chemical reactions betwesn these greazes and the
seyrsor circuit Baard inks causs the Pedel Poterticmeters to wear Far quicker than expecied. We aro alsa
evaluating whather those same gresses are conductive and capable of shorting the circuils out when they
croes circut tracas. The chamical compaaiiion of the inks on the circuit boards is unique to each suppller of
tha ETC pedals. Tha greasea ara apecifically recommandad greases hy the sansor baard st ppllera, and we
will provide the greasa types and and a sample pedal for evalualion. We ane wiling 1o mest further to bettar
dedine the analyais eQuUrements.

Regards,
Hon Gaw

PTSE D&R

Elacironic Throttfe Controls Dasign & Aolsacs
Pt #: 313 I90-5758 Fax. I 313 2482558
Pager # 313 753000
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ELECTHICALLY CONLUCTITE chipping of te conduabes Al b vt lppﬂuuum,
COMPOSITHONS AND FILMS FOR Jubgicags usad o adher cunpobeHs MLy CMmE Imn Conlact
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BACKGROUND OF THE INYENTION
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23 320 wt %-of pelyamisde-imkdt Te=ing -
L} 0-10 %, % ogie; mmaly; and
o) #2185 wi, % Excly dviderl membic cleciiouly copdec-

ithwe partiches aclceted Broum the proap consising: of silver,
ey, Npckl, sliver eqyind eapper, afiver coned oickal,
cirbos bisde, graphiie axd mizkemea Wereal, whercin sl
of {a}, (b sod () arc dixparsed o & 2040 on_ T orp e
sobwonl.

DETAILED DESCRIFTION OF THE
FREFFERED EMIHHIIMENTS)
L. Polymer Coanpninends -

The poipmicr componcsis oaccd i the presenl nvealion
riprias 320wl % of 3 igh Ty polyumide- imide paly-
3 apd 0-10 w1 % cyavxe csbor mesin beeed wpoa 0wl
compnikon The polyoses ae dissolhved in a0 orpanic
wohvenl
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kﬂ.ﬂluiuLi-l;ﬂnuI,ud.ﬂ:pmangmﬂdmlm
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4. Oiber AukTiives
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4
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ez for sty Bow cune ol oge o 0-21) e %ol 1ba
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5. Gurara] Conpocaliaon Prepara ey sod Frgting Frocsmms

In iba prepocaton ol the vooyeMillion of 1e pres
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mixed wilh the » pobymer solwtiae, The pol ymer sctulion &
madk by mixing 32t wi. S ol 2 polvamide-mmide polyoer
e D=10wA % cyanake =ater resinin =40 s % N-melayd
proolidane basnl upon wial compsition. The palyroer
sohtiog i mized io & miler mitr e 6 boas Blecirjeally
contdrove matalllc parictes am nircd with pIyoe sol-
tine_ The polymer and metallic pardickes s then Bd to
three-rol| reill [0 3omn @ pale ol line padicls size_ Al thin
poinl U surfscisnis and rheodogica b addilinnes may be sided
il desired (o modify the propertios of 1 condective com-
posiion. The prele wes milked Sor 10-3 minutes Anviber
meibod of mixing 1hal can be usod is uting high-aposd scar
" by blepd the smnduclive partcies o e peineer
bimter. “Thetr-mili mAl Mideg i prefomed e pparing
copdnetive cowogeminon with anifan papicls e Tha
paitichs site wage ol vispely of the preie i meoniored (o
p=t a cochtivg pastn mitable For application in position
swwinars. The milliog me amd rilling neanity oo he T
wl mill ddwnlees e Enal paniicks dauiblion aod e
and resatting rhealopy.

The copductin paske Thus pregerd i appled o g
srkas mech o polyintids, cicdoue aed Rise osiolbecml
plemlic ssharies by crmvestioml oo prinisg  pro-
cenes, A prefered sebsimie & pulyimide. The wd Lim
thichnees Lypically wead For position comor appliouios is 4
miceona The wiet Qlm thiciegnne bs deleiptrbnl by the e
mesh and acreen emeksion Ihnkocss A prfared sueen
ank of 125 2 paad [or chnainevy soswnl b cood wcive: b w
a pakyimide suhsirak fr posiling scosas. The wrl Him &
then cared I w comveclion oven 2l & \Cmperalues Taoge of
200=0C deprees Celons for 1030 mimntzs, Proformead oue-
ing comfilions kor coudective Blooo 2 phenolic mi=inx &
230 g et Cobios (e 15 mistlit. Poolfcomdd cunchig con-
diiom b ooplacifee Giw on s polyimise wd slmin
subarals i3 3N degrecs Celzaw fwr 1 mgawikes.

. Teal Procadurcs.

¥iscosily Mo rements

Tho thooingical propertics of dw cowdnct ive compnsition
worm moamued muing un SH-5 ricorpetor. The ooty was
mokiurd 15 2 fugeltd o shear it wsng 25 oot paralkel
plvie gremoriry o 25 degrerg
bt

The eessimnce of 1lr comdecine snp ao 2 sobsicae was
meurured by 1ho foor poin! probe oastliod. The Roxistivicy
was calculated foom e eEsloon, cnes secliona | ancs asd
Jengih of shr enndective sirip.

Theumnl Piooction

The dectomoeitins coperuer: vis meoaed b leter-
piloe the Syl sishilny of e copducife Glm wader
submpn] procening axpdidom. The weight b i par-
coplage wia driacmincd usng & Prrkim Elmer TGA
Dryooirmni s Thamal Prope s

The sanges in mechanicesl propery of the condusive
Elm was monmurd by d yoars: mochanical anshrss isin-
may. Tha dorsge sod ko qoduke x5 5 Banstioo of ko-
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pernlare waes messmed 0 delermine glags wagsiting km-
peratice of the Eren olaoding flw peepered fop the
ki i, -
Auliataicd
Thee ndtwntsan ofcbe cendhecs e Al o dfFeronl mrbez e
was dukrtarsd BY & coost hdich adhetion L=l Oo Lhe
comductive minip, & s of wnlkl aod parpesdicalsr
scribm were made iing & raeor blade. A Sooick Magic Tape
Mao. BLE is afExed to e sribed aca. The cogluciive flim
mirbce wer enumined afler pulliog i aps off by e
conduciive BTm sirfice. Loss of sdbesion {iail} would be
" khivoes by libim and reosoval of an iadiddwal sioam ol
coevinaba flkv oy Ibd orase bawched,
hlachenica] Propertiss
Mechusical poptitics of the e sambing Gl were
pecwared by an Tanipgn easlls et Froe sticsdiog Aloe
ot 30@m of 1he oxampld compestions cold ool be
propatd dae i brittinoess of the curst film.

- “Iic presend irvesdinn will be deacribed i Biribey doiail
* by pwig pacliot sxamples The scopn of e potwend
wvenlion, bowever, & sal liovied m agy way by these
pdEal sxamples.

Exumple 1

This sxumple doacribes the peparslion of & ailver con-
dhsni{ve: comspwinitinn ualug s Ana oifvar Bake wilh in gaiage
particle s af 5 microre. The eompogapty below wwre
added T 5 30-ml jir wilk mixisg, Thoe mirnere was thon
wollaw e io &t -roll maill for 30 wisriex. The thonlopy
nf the mmilting pects was & eapoed by 3 38-5 hosmeter
wring a paralal pleis gaswiry. Tha viscoby sl [s-1 wa
97T wollpoke and 34,7H ceotpolss ™ 1001 The
sibrer paAc is Lhen mxccn prinked on ahewias 3 palyimide
subatrason, dried wod cured. The resulling Bim was lesied B
the Rlowiny parvmelors Vicomsty, Resmaivily, Adbosion,
Thyala Moalnbes, S a1 Bregk, Tarnitc Suength, Slomge
Modalus aud TAA The maals of b wting for s

[
Componsst Thaighl (5
5 o yamite fmpele .4 ]
Cywgair Bowr 4%
Sitvar fake [ ]
M-maikr] gy mabdoow F ]
1
Exampk 3

This axadiple decoribes e prepuralinn of 3 sl suo-
checlive campesilion using & ine siver ke with an everape
palicle 2ze of 5 micmes. The oopaems beloe wee
alicd 1o 0 ml jur with mixiog. The mizire was (e roller
milkd in 1 1ketoll ] for 10-30 rmimes. The theckony
of the resulting, pacis w3 meaamd by an SK-5 theomager.
Toa sliver panic lo then soreem prinlad os slsglos and -
pobpoide sabeetieats, driad and ouredh. T resniting Rlo was
akd Gy the Eoboorig paraceicm Vicoally, Besigivity,
Adbeesieg, Tensile Modelan, Sawin sl Break, Tanxike
Siregrth, Siorags Modulis asd TGA The meba of i
msling for theer pammsers wre shown in bhie 1

o

15
Compomst Whight {¥%)
" Pdyamile i LE
C Eytey 1
= 5 e ke -
Namihft preakise P

Example 4

Thiy cesmple deyevibes The prepacion of a sy oon-
dustive composiion wing 2 Bea flhear Bake with an averape
martidle alee of 5§ mioes. The companents bdow wers
aibed o & Si-ml jar with ovizieg. The mixione wea ten
rallr milled in & theroE mdl e 18- minoks. The
ricology of he ruling pasie wes mowarcd by 1 SRS
rivoomeiey. The tihvor petic 3 then &2 g pooted oo alomic
aod palyimids ssbeyite, dricd awd cored, The seuding Bin

Nodehes wd TGA. The ronults of the ising for thew
- pusdisieys a0t %o u tibic L

pamecicrs ac shawn i inbie | wat lixpul for tha follioeing parspelsss Viscodity,
a5 Reshiiviey, Adbosios, Temdle Modules, Smin o Bresk,
m&mwuﬂnmmm ks nf
PO Srigle (%) o tosting. for #xan puumciers wm shown = sk 1
Pol gl iy T ’
 Slbrwr Ealre e 0 -
Fomwdyl prwcidem - ad P— alght DV
Friyumide bl 17
. Cpmbs b 17
Sver Bl H
Exanple 2 “ M-mh! pareckikioe T
Thia seawple déctixibien L& prepacilion of 3 dklver oo~
iyt v opepertiting wiig o fns sivor Aake with wo average
puiiche b of 5 oo, The compooens below e ‘TAHLE L
added i 50md far with wdviag, The silome wat lhen rolle -
mllled o 1 fwema ol mil] Box 30 wiareios. T reclogy aftha s Fmpetis Bommple | Broogle 2 Bl 1 Buirgle t
_ rembing gz vy mesamnd by an S-S denrver The vy cundpale: ™ 5007 dnH i wpd?
siveerpuyth tu tham sty privled o AWindos ssd pelyfnnkle Gt cher B 1570 i :
subnbraic, driod nod cured: The memling Tk wes ialed by Pemilbity fmilliilatcn) B el 5 ST}
tx Glowhy uandes Viandty, Realalvily, Adlasion,  Sr0-GRees,  m= R oRs pa
Tk Modulnc, Sirsin ol Brosk, Tawsls Strength, Suenges 68 il bivahmfifs) gk N A ik
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Emmple 1 Emmpls i Bampl } Emnpls 4
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Whila the imeontion has beea ught with sperdle we e
coex to thesr cmbodimends, somseone skilled in dw art will
recogades thal chasges can be mads i Barm and dednid
withonl daparting Gom Iher spiil and tha ecope of 1
lpreniine. The deseribed oubodimcoks s ko bo codadaned
in all rogperts ogly 4% iliestrniee and Bl meairictive. The
‘scope of im- imventios. &, thermdome, fodicated by e
Appendad chima rache: tan by the Inregaing Hoscriptios.
‘Al chmmgrs Bt come withio the oeasing md rangs of
mﬂlmnyuilhd.lmn: lnll:n:hmﬂimllnlh!w

TP,
- What ll-cll.l.mnd 3
Lﬁnnhmwmpmﬂmhsdmhhlmw

B3 oa %l k-imids oeaim;
h]pnlhrﬂ:l.pﬂtplﬂl.il meld g, 10 wi %6 cyanale esler
ram; wd

c} 40-85 wA. % Encly divided checitically combuctive
particies schecied from e group comsiting of wilvar,
coppor, mickel, slver conpd e uibver eoated
nicke], crbon blwk, praphic ind midercs bomol,
vebvareia 3 of {a) (b} acd (o} arc dkspensd 1o 2 2040
wi. 3 organic solvonl.

2 The polymer fikn cwndedive oo accoiag in
claim 1, whersia e ebacrically cxgdecibve pariclo wre
60-T0 w96 of the toral sompncliion st ame seleoted from
ihe groep cogsising of aitver, copper, wickel, sfver coaked
coppar, silver cosked mickel aod ml':lnnil.h:lwf.

1. The podymer fibn codactiond ulnmnﬂn‘lu
claim 1, whemin the aasic salveqt iy N-mcilrl Fymoli-
done-

4. The podyemy Sl conginctive. sompoaiting acorhing o
clilm 1, Barthar compicing 0-1 wi % Banchemial @i
funul-u EmpioTe wetinkihily.

5. The polymer Blm coadutuive commpasitics sxoniog o
_claim 1, futher comprising 0-I wt. % drmlogical additive
¥ poondify VEsosny of 1he coninabve o pasliion.

&. The palymer Bl cooductive composition acooling tn
cliim 2, wrhoroin 1 cleorically condwoliee pasticlen have o
paiick six of 0.1-10 oot

7. The pubyizsr Kin rosductive comportition accnod g in
chim 3, whermin the slectrically cowhening partecks ax
ailvar dnkes

4. The potymes Bl pond e v G2 i Live. according ko
chim 1, Wirntin e slaeuzealy couctpethve paribcles s
it black or graphies,

b

8 .
%. The polymer Al moadwclire composiion accordiog, ka
claion 1. whessin the clecirically comdariive cormpes jon is
2pplied 10 1 3ubxtrain s choseg froan the grosp copviating ol
palvinids, copmic ud Rher mifonosd phenolic vl ram.
10 The potymoer Sl oodociive oomposition soponding
i clalm B, whercn the clmdrically condective compoalrbon
on the sabrEnt: = 1Rl in o position scosor
LL. The pohymeer hn ouxuctive cowpositiun accading
b2 claim L, whemin T slearicaly coodective Compirdliam
B Ewnedd 4l & ket miluce e o NN degvee s Celain
Unh degyvess Copous -
I2. The nolymmr Rim condwelve. mﬂﬁm.nmnlms
o chon LE, whersin T slecirieally codduct b coanpeillog
s & cupe fiaw beteeen S0 el 30 soimies.
13 A coudusive cuompneiting o enaling on & abieike,
beeed on dolal compatilion, comproing:
a3 320w, % of plysmbde-imide resln,
k) greater ihan 0 up ko and incheding 10wl % cynnake sxie:
L=

c) 40281 . % bnely dividel decinicaMy condmdive
particles mlecked from I gop coushuing of 3ihex,
copper, pickel, silver costrd copper, siver cowled
nicke], <aten Back, graphile-ynd mixiors tareof

J}Mu!ntmn{cuﬂwﬂ,mmﬂ[a}.m}m

e} wrn dispeorad in the onganic

£} O-1 wi. "% Ioamchemica! srinchiat 0 opioee wel-

whility of T cosduclive composition; asd

£ 0-2 o1 % rhevlegiral sdditive 10 madify visoaiy of

thwe comduelive compondilng

14. The polyaer Bim condoctive composlion xoasding
i claim LY, wherein the cledtrteally cormdaciive partisies o
G020 v, % of e bokal congpoaliloa ad ams golectad Brom
the gooip conpioieg ol sdvar, coppas, okl b coated
iyt e, sabver et nbckel and mixinres theronf

[4. Tha polymer i condustive cranpasilion acosxding
o duim 13 wherin Lhe apuic solvesl is MHmeiay] Byr-
mlidose.

td. The polymer fim cwdctive coenpoition. accondisg
w cliav W1, wheetin e alscirically conxcinciba paricias
e & paribde s of Fi—0 secmm.

17. T palyroer film condaciive coposition scoonding
1o claim 4, wherom te dlecinoally condectivg particios ue
silver Onloes.

IE Tha ik crwwinrbem eivwrking
o oy I, weheent i il smbetlrads i chaiaiiel Fowm the grosey
mﬂmﬁ,mdﬁrmiﬂd#-
nnlic eubairaiss.

19, The potymer Sl comktiing com position acvonding
a cluim IF, whercin the eheotics 1y condurtive cepmitioa
on b shwinie 5wl L pasiion: o

M-Te A combuctive comprsitos seoonding.
nelnim 13_whamin 1he slactnics Iy condariive composilion
i cored a1 & Icmyperataee rsoge from 20 degrecs Celsio b
I degracs Calgus for 2 car lims batwsey 10 and 30
mimks
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From: Waest, Gragary (G.5.)

Sent Thuraday, Augual 15, 2002 2:20 PM

To! Heaton, Christopher (CE ), Carter, Hozcoe (RUOY; Nicasin, Paul (P.R.); Sl.rnlm, Stavan [S.1);
Gaw, Aon {(RAMY. Gilay, Jamas (LK | Schodtz, Pete [P}

Subjeci: RE: Eloctronk: Throtis Conrol

F¥T

BTY iz CE Product RMWI12B, RTV paaste, adhesive/zsalanc

The rub bar lube is HYE 774.

Tho switeh track lube is Mye FO&D.

The propertiaes of aach lube cen-ba cobtained at: : -
hetp: ffvww _nyelubricants. com/datasheets . php

I am getting samples of each ona.
Alep, { am trylng to ohiain the makeup of the inks from Wabaeh.

—m Mesane—— i

Hitan, (cE) o

smu Thirsdey, At 15, 2002 1143!1-1

 To: Cartsr, Revrge [R.CLY; Micagiyi, Pa (FR.); Sirrhu_. Steven (5.1); Gave, Ron (LMY, Gilkey, Lames (1 ); Schmitz, Pete (P1); West,
Gmum' Gs) |

- e, Ciftzioghes (C€) '

Suhjart: Blertroni Thinte Crntrof

Team,

| have taken a faw pictures of tha elsctronk: throtte contnol and saved them on the FRL (W) driva
under ihe allshare foidar. 1'm not suwe If everyone on the team has acesss o that drive 20 wa may hawva to find
another way ta shara the picturss. The flle afae of sach plcture might maks it hard to e-mai tham to al of you,

Inilial cbservations show a couple of things: 1. Thera is evidence of conlact heating seen i the
discoloration of the rides oontacts. This is avidont on both sots of riders. 2. The plastic amund the contact
ridees; is maltad--this may be from contect heaking or i may bo due 1 the process of attaching the contactons
ko the plastic pivot arm. 3. The failing track seams to have a much mora gritty appearance than the passing
irack—ihiz may be acling like sandpaper and wearing away tha contacts on the falled ridara. 4. On the failed
rider contact thera in a pair of conlacts thal each heve four fingers. One haa the contact paints campletaly
worm away and the cther hea thrae of four fingers wam down. The fourth finger has conaidarably less wear
than the others. This may ba duis o the finger baky bant o it may have had a large chunk of debds than
pmteetedlttrnmthnummlpammnfwaar

Again, itwould be hﬂﬁulmﬁmpﬂmm get some information about meterials used for the riders,
greases, silicone, and the two different contact trecas. Theme is definitely grease on both racks. The faited
m_hﬁaunmmpbwﬁmﬂummmammttﬁam.baammumofgmtmmmalmdc
anvd metal from the rider with onfy minor amounts of greasa holding the olusmps tegether and on the track.

Criatyndor & Hoaton
chaotontord.com

Rewcrch Enginesr

Vakicla Electronics and Systams Dogt.
Ford Rétenrdi Labordfony -

Phone: (3138454214 Fme {an]aas-nag

PES-BA 24073




.From: Sharard, Gall (1)

Sent: ' Friday, August 23, 2002 3:22 AM

To: - Hass, Kannath {(K.C.); Halms, Jaffrey (1H.)

Ce: Waal, Gregory (G.5.); Gaw, Aon (A_M.); Liposky, Lawrence {L_.}.}; Simko, Seven [S.).);
Schmitz, Pela (P} Carter, Rascos (R.O.); Haaton, Christophar (C.E.); Gikay, Jamas ()

Sublact: ETC Pacal Assemblies

Joff & Ken,

Saveral of yowr people have met with my enginaers in an effort to help solve a curent production warranty

issue. The igsue is as folows: B
I many ef tha programa using ETC padals, thess are circuit boards built inte the pedal assemblies to measure
padal position. Thesa clrout baards are sealed Inslde of a Hylon case along with several lubicants using
RTV. The supplier has indicated that chemical reactiona between one of these graases and the sensar circuit
bar] Inkes cause the Peda] Polentlometars o wear lar quicker than expected. Wa would e to undeestand i

-thia i the only failura mode and how axactly the luba-is migrating to the ink. The chemical compasition of the

" inks 6n the circuit boerils iz unique to each supplier of the ETC pedals and to this point wa'va only aaan the
tailure on the P134U137 progrems. Wa have providad information about the grease and wil obiain samplas
EOON.
Wamranty coata to Ford could reach as high aa B milicn dofdara if we sae 100% faihure. This coutd be

substantially raduced i we ara able o identify and contain the issue quickdy. Plaasa ket me know if you are

able to heky us solva our issue, thanks in achance.

Gail Sherard
Manager, P/T Stationary Compeonemts -~ Tough Truck




From: Cmﬁﬁuﬁnnﬂ[ﬁﬂ]

Send: Tuesday, Saplember 10, 2002 9:08 AM

To: Sharard, Gai {G); Liposky, Lawrenss [L.L.}; West, Gregary (G 5.); Gaw FAuin [RM)

Ces Haaa, Kennelh {K.CG.}; Helna, Jeffray (LH.|; Tamar, Michaai {M.A); Simlm Steven {S.1)
Schmitz, Pete (P.J.}; Heaton, Chrislophey {C.E.); Nicastr, Paul [P R.}; Gikey, James {JK)

Subject: Haporl on the analysiz and mot ciuse raiakd 1o the pede! sensar (or elechonic Thotts

Comrel for P131ANMIT

The team at FRL has finished its examination of the ETG pedal position sensors as requested. After
gharing cur findings with the platfaorm folks on August 26th, we have writken a report to document our findings
and concluslons. Due-to the size of the file, | have iaken the iberty of bsting the report.an the Physical and
Erwirannental Sciences walr aite on the Luebrication Sclence teaent report page. 1t can-be cafled up paing the
URAL given balow:

htpe/ A =0 _ford .com/pea/ Trans_Fluld/Electronic ThrottieFaiune.dod.

By circking on this URL you can view and print the document if ywoer wish,
it was interesting to find out that commenial labs had been empkwed 1o ind the ubricant on the wom
potentiometer tracks and that thay had reported no lube when wea wers- able to fined it on afl susped parts. |
One of the labs has contacted me and | have shared our findings and techniques with themn. Perhaps inthe
" future that tah will be of more asaislance in solving these types of problema.
‘We hope this affort asaist in solving tha failra issue in tha very near term.

On behalf of Steve Simkey, Chida Heatan, Pavul Nicastd, and Pete Schmitz

Ranvg T Cargar

Ford Baseareh fuah

Bhpmicns snad Environmeangn! Sciancns ypartmant
Lanbrscane Stimmes and ATF Aosbxis Groep Loadar




Tuesday, Septembar 10, 2002 10:39 AM
Kilgoar Jr.,-Pacl (PG} -
Helmz, Jefirey (1 H.); Tamaor, Mi::hanr {4 ); Simko, Siaven {5.4.); Schmitz, Pale (P.t);
Heaten, Chaistopher (C.E.); Nicasiri, Paul {P.R.); Gikay, James [J.I.); Sharard, Gail {G.);
g?,{%rag]nw {G5.}); Gaw, Ron [A.M); Carter, Rozcos (A.O ), Hass, Kannath [(K.C); Guys,

R {P.R.

Subject: RE: Report on b analysis and oot cause ralatad 1o tha pedal sensor for slecironic Thirolle

Conirat for 318137

From: ) Liposky, Lawranca (L.}
Sent:

Ta

Cc

Cutstanding jab from the folks at FAL. - The expertise and Information provided was key In detarmining foot
-cause ard resclution of this issue- Wa appreciain the focus-and dedication . Great Jab ! Thanks again.

Lary Liposky

Supsrvizor - Tough Truck
Accelerator VMY Componands
Phana 24-81726

From: Carier, Rosooe [LO.) LR

Sanks : ‘nﬁ:hrsemmerlﬂ.mnmm

To: Sherard, Gall (G.); Uposky, me{l_u,wgr,ﬁrm‘r{s_‘..},mmmn}

cc Hass, Keoneth (KC.]; Bams, Jeffrey (3.H.); Tanor, Michesl (M.AY; Smko, Steven (5. Sdwniz, Pate (P1.); Haston, Cnsichophes
{CE.); Mcastrl, Faul-{PR.); Glkey, Tames (1K)

Subject Repact an e anclysis and root caLme mated by e pecl sanser for sisdronic Theotie Contmd fior P11

The t2am at FAL has finighed s axamination of the ETC pedal pasition sans=ors as sefussted. Alter
sharing our findings with the plationm folos an Auguat 28th, we have wiitien & report b dooumert our fndings
arml conchilon:. Oue to the siza of ths file, | have taken 1ha IBerty of listing te repart on the Physical and
Ervironimental Sclencas wab sita on the Lubricalion Stience resent report page. It canvbe calked up using the
URAL piver1 below:

hiip/www.arlford.com/pes/Trans_Fuid/ElectranicThrotileFailure.doc.

By clicking an this LIRL you cen view and prind the dacument # you wistr,

It was intaraating & (ind out that commerciai labs had bean employed 1o find the lubricant on the wom
patentiometer tracks and that they had reported no ube when we were zble to fined it on a2l auspect parts.
One of the labs has conlacted me and | have shared our findings and techriques with them. Perhaps in the
future that lab wik be of mare assistancs In sohving these types of problama.

: Wﬂhmﬂﬁﬁmaﬂﬂ'hmmumﬂmmmummrwm.

On bahak of Stave Simko, Chria Heatan, Paut Micesti, and Pete Schmitz
Faf Kasasrehi Lab

ww&wmw
Zohricang Sciancy and ATF Avsfrms Grop Lasde
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