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1467) SOUTH BROADHWAY
CARROLLTON, TX 75008
© PHONE: (214) 242-2116 FAX: (214) 242-2902 T e

NON-CONFORMING MATERIALS ADVISORY NOTICE Redd /-8

I . - KILITE INDUSTREES, INC.

}1'2}?5_- | HILITE DIVISON: __ PITTS
sur-ﬂ.zsa:_i m INS iMMWJTJ /
[rasr wrmzr: 2 — Ol495 —0Q 0 (FZAQ—QHW-M) SURFACES

PART DESCRIPYION: T TCH —  mace #: R _'b i _Q_

|HIE ADVISORY I TO ALERT YOU TO A CONDITION WHICH IS MOM-CONFORMING T0
- SPECIFICATION; YET WE ARE ACCEPTING THE PARTS "AS IS" AT THIS TIME. CORR-
| . |BCTIVE ACTION I$ REQUIRED TO PREVENT REJECTION OF THE MATERIAL IN THE

. |PUTURE. YOUR RESPONSE .GN THE ATTACHED CORRECTIVE ACTION REFORT IS REQ-
! UIRED HITHIH FIVE WORKING DRYS.

| LaT _WUMBER ASSYGNMENT: ‘203 /75 | TveE oF pErECY: ._ ID!I:IHEH_EIQNAI;
' . |oar IVED: . MATERIAL -

l bATE RECS ‘l!b&gﬁ‘jﬁ{. TeAT S

P :, PACKAGING

i SAMPLE. SIZE < Ly St

l ﬂ! 'OF DEPEDTIVES IN SAMPLE: Q DOCUMENTARY
. | QUANTITY RECEI?ED- Tbll : 4‘ Faé-bbfﬁ_f:} . E OTHER

. P.O. NUMBER: &1 324 % |

I lnﬂscﬂ::p-rmﬂ OF NON-CONFORMING CONDITION{(S): M"ﬂp’\/ *'?";Mff,_ /s

| EXeAs WV — FliLfin T.EST S7da)—
Nolrariy croldy su/ /Teé=— ofes/

| Locetsvare._seoumn — REmai oo énp -nm

Mv CLSIt — Prrmi 7ot o/ LK — SEHE |
AT ThUve__Legddhzd

oz gl —————

CA REPRESENTATIVE

V

% P NUFACTURLNG REPRESENTATIVE
;ENGINEEZRING REFRESENTATIVE

= etk

bl

— e ' . TINHTSA 011927
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Tot

L:dﬁf:

TEST

REPORTEDLY RE

~MSG M= 450538 FR=GAMY TO=JW02 SENT=01/17/%5 06:28 AM

R_#-:_I.Ei 9T=C DIV=0050 CC=00149 BY=GAMY AT=01/17/9% 06:30 AM

Jim Watt TWO2
Chriz D. Wagner COW3 Matthew J. Sellers ISz
TimoLlwT TRS1 -

GAMY

af 77PSL3-1 FROM GEORGE COMISKY ON 1/13/95 FOR FATLING ON THEIR
REF # 1-4 WERE RETURNED AS GOOD; TI REF # 5-8 WERE

8STAND. T
MAINING OFEN.

ALL DEVIQHS WERF TESTED ON QUR AUTOMATED EQUIPMENT AND PAESSED.

FOUND AT THIS TIME.

TENHTSA 011929



-HEG Hi= 460838 FR=CAMY TO=COFY SENT=01/17/95 O6:28 RM

3

fiubq:

BT=C DIVeHOS0 CO~00149 BYmGAMY AT~01/17/95 06:20 AM

Jim Watck JW02

Chris D. Wagnar cows Matthew J. Sellers HnIg2
Timothy R Spoonar TRB1 '

Elaine Rosa GANY

HILITE BETORNE

RECEIVED 8 77RSL3I-1 FROM GEORGE COMIBKY ON 1713795 FOR FAILING ON THEIR
STAND. TI REF # 1-4 WERE RETURNED RE GOOD; TI BEF § 5-8 WRRE

BEPORTEDLY REMAINING OPEM.
- ALL DEVICES WERE THSTED ON CUR AUTOMATED EQUIPKENT ANMD PASSED.

TROUBLE WOT FOUND AT THIS TIME, -
REGARDS,
ELAIRE

TI-NHTSA 011930



|
|

-M8G M$= 4561662 FR=TRI]l TO=GAMY SENT=01/17/95 07:14 AN
R#=109 BTwC HI‘I‘DBED CC=-00134 RY~TRE1 AT=0}/17/85 07:]4 M

mm “Roas, Elaine GAMY" (GANYEmimi)

"Matt, Jim" (IWattdklixon.itg.ti.oom}
any “Amore, Alan 13-29% {alan.mrahallmimilmi

"Wagner, Chris 12-29" {fohria,wa scdwitm }

*gnydar, Gary 12-33* {gary.en gisléminl)

*8allara, Matthew 12=-2%" {ma.tthw.unllurlinjﬂ!m:lmij
¥Yrom: "Spoonsr, Tim¥ TREL (tspoonsriklixon.mo.ti,com)
gubj: RE: EILITE RETURNSE

JIM  / BLAINR:

DO-WE UNDERSTAND MODE OF FAILURE AT CUSPOMER? DEFORE WE RESPOND ‘TWF',
LAT’S BE PREPARED T0 WALK GRORCE THROUGH POOSIBLE REABONE TOR HIS FINDING
AND BOW HE MYGHT FIX IT. PLEASE LET ME KNOW HOW I CAN HELP WITH THIE
PROCESE. MY THINKING IS BABED ON CUBTOMER’S SENSITIVITY TO WORDE TO THE
EFFECT OF *"IT'S MOT UB“.

THANES ,
TIM

. pm: GAMYSMinl

1ot tgpoonar

Eubject: KILITE RETURNS

Date Tussday, Japuary 17, 1995 6:28AM

~MEG M= 460538 FR~GANY TO~TRS1 SENT=01/17/9% O06:28 AM
_Ri‘-].BE SP=l DIV=R0S0 CO=00149 DY=CANY AT=01/17/795 05120 AM

To: Jim Watt _ JHO2
Copy: Chris D. Wagher CoW3 Matthew J. Bellasrs Ma82

Timothy R Spoonar TRE1

From: Elaina Roee GRAMY

Subj: HILITE RETURKB

EECEIVED 8 77PEL3-1 PROM GEORGE COMISKY OW 1/13/9% POR PAILING ON THEIR .
TEET STAND. TIW#I—!MMMHM;TIW#E—HW .
RBPORTEDLY REMATRING OPEN.

ALL DEVICEA WERE TESTED OW OUR AUTOMATED BOUIPMENT AND PABSED. '

TROUBLE HOT !'M'.HD AT THIS TIME.

REGARDS,

ELAINE

TINHTBA 011831
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SWITCH DATA

_Form 21665 Tinietahi).

" |OATEREOURETSD [MEGUESTEDBY

..:“i.l'ﬂTI..I: Foelaase Toad: F'm'j 2 '

0 COMPL.

PRESSURE
T DATE

il
Eﬁﬁ

U
_ FRFTR
'-'.AlkkﬁFtﬁﬁRﬁtﬁchkkﬁtm-E

YUURRR &\ki&\u Yk ﬂgmggs

| gl | {1 Ca T
0 L B

FES Py
FEY = i
I¥Y zﬁ

LT/ 2V L7/

5

-]

MO

-3

| EphebsheRe
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.L*_ T v e TR R b R tem e s

MSG W« 707099 FR=GAMY TO=COPY. 149 |
| STeC DIV=00S0 CC-00149 R mﬂms 09128 AM

;[u* Chris ‘D. Hagner CDW3 - Hatthew J. Sellers M52
Tinothy R Spwnnr L1 ) S
Copys Andrew Mokl Tk ACHL  Gary J, Snyder GJSy
.From: Elaine Rose GANY

-Subs HILITE RETURNS . |
. WE HAVE RECEIVED ANOTHER 7pcs. FROW GEORGE COMISKY FOR TEST FATLURE,
~'THESE WERE TESTED ALONG WITH THE 8pes, ORIGINALLY RETURNED, IN LIFE TEST.
THERE WAS 1 DEVICE WITH A CONTINUITY AWMALY. T WINGOMED THE DEVICE 8
TOGETMER MITH CHRIS, WE CHECKED IT UNDER.THE SCOPE. THERE APREARS TO BE

" FLUID BETWERN THE CONTACT & TERNINAL AREA AS WELL AS PARTICLE ummmnui

: 1 HAYE SURMITTED THE BASE- ASSEMBLY TO TSL FOR AMALYSIS.I WILL san :
. YOU THE RESULTS AS SQON AS BETH- EEHIPLI'.'I'EE TESTING..

'ED'HEE CWIEK"I' IS EIPEETIHE "I B0 ON- THESE DEVICES,
1 ELAINE

TAHTBA 011934




CORRECTIVE ACTION REPORT
Report Number: PRCARSS XX
Date Opandd: oLeSs )
Updaisd: 012695 #y -
Custamart HILITE INDUSTRIES \ f;
TI pin G TIPSLM : £ oA
Cwstomer p/a (3} FIACSIRI-AL
CAR daeription:  UNUSUALLY LOW RELEASE SIGNAL

(Step 2)Exabion Descrintion

o On Janoary 13, 1995, 8 switches were retumad 1 T1 Attlchora, with test cata for each. From the
mmnwu4mmmmw--dﬂhumumum
memalty low ralesas (cut-in) signals ware all rolested by u man ssmed Doug o Hilie's Iab. The results of
the retast mre incloded, which 1) confitmed the 4 “mamal relexse’ sorisches aa sormal and 2) showed 3 of
the 4 “lows eleest” portichen 1o bo oomeal. A single device was shown in the tab roteat results 1 have 50
_ comtiomtity change on relasse,
B Umnﬁvﬂdﬁlnﬁuuﬂﬂﬂﬂmﬂwmmﬂmpﬂﬁmqﬁpﬂﬂm
foond to et
On Jsmmry 23, 1995, 1mm¢-mmwnmmumm
mﬂmumwmmm -
uﬂﬂﬂﬁ?ﬂﬂﬂmﬂﬁnﬂhﬂ“”m“mﬂum
sugingering laborstory s were Soond & meet specificsticn. “The 7 additional switches wore thesi retegted
o predustion equipment and sgain found to meet specifiogiion,
mmmuﬂhm(ﬁ,HMﬁnmﬂdlﬂnlm}mﬂmw
ratest the frst aight switches on Iasmary 25, 1995, The single switch whish wes nevorded by the Fiie lab
5 kaving 00 continmity. changs was sgain found o operats within specifisation, with solid contisuity
change abeowe 20 pei, buk ww ditharing in fhe-scatinuity signal was observed just below the release point.
After ooiting 3 window in side of the witch, a contwminant was observed om the stabionary confact
sorface. This oociwminent is now bulng soalymd fir oompealiicn st the T1 Techalcal Service Laboratery.
ﬁsmﬁn&“ﬁ#mﬂhﬁhnﬁﬂmmmmmm“m

o fhem. .

k i3 Trs judgmiwat wt thin time thet the end-of-lina met asoowly seen is wot relsted 1o the
contamination discovered i the . single devics, The oootamitation found pust be addmesmd and
permently sliigated from recurrencs. The perfismance of the single dovice with dithering on release as
observed. weold not bevo s nogative effct in the vehicle, and the signal would Ilhl}' wm repated
RNt Astuabion.

[ W

B T L I

L Y
o el 1

" TLNHTSA 011935




'.:mwxwmmm

_ Swnples ware removed from finished goods for vesificstion in the design engimeeting lab. Al
dovicew fet specifiontion. Nnmhnhhwwmubm
COMP

. mmpmmmﬂmmmmmmumnmm
Hmbﬁmuﬁmﬂmhm“.hlwdidmw-l

oomtyibeior,

| 127193
(Step HDabuitien sad Verification of Ract Cosse |
1) Coatumingtion on the single dovice: Origin of contamination may b ascctainabile after composition is

2) Balagon of returna: ‘We do ootk wiy 10 oftwr wwrisches weee idersified ar filty by HIRS'S test
mmﬁuum-mn-miuummnummm The Hilite Isb
Mwhh:mﬁﬁhhﬁnﬁhm

ﬁhni}mmm |
TED following toot cxuse deserminations for 1) and 2) shove. -

THD
TBD

TWNHTSA 011936
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Tot Rooha, Lo Beliars, Melt; Bit WAL
Suljeot: Cost Updats of Funetion Tester Upgrades
Dat: Monday, Apll 03, 1096 7-02AM

.MﬂhlnmummmﬂhsMiMMmHM' ]
#4.1:000 In the cefeteria. I the ooet Information has not baen dompleted ol thet time, Biesss led me owso
the | can reschedule. Thank you.

o F B ECHCE L N

i
ik
;
s

5] mmhmmm
) Amomatis Delmulin for AR
7 amupm

Page 1
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- 83 /37 777 PRESNGRE TRSTER UPGRADN DLAN

JIRE_EREANORE TRSTER
1. BUILD & IMSTALL NEW O’RIEG CHECY STATION DN/ DTG 1/31/98
4. DEOTGN, BUILD, THSTALL CRIMP RING SCRATCH STATION DI/ DODG 1/31/9%
w . )
1. um DETALL D8 ¢ PARTE LIST FOR UNLSAD 2YSTH ) DAN/BRILL M 1/31/9%
‘STELOY UNLOAD $TATION EBILL K.
Q' RIEG FEATION DAN
CAP IMSERT STATION . BILL M.
BCRATCH STRTICN DRN .
CONVETOR NYSTENM BILL M. .
| FPRANGE - : DoUG M. '
i. MARE UP LB DRANINGE AEDY SURBMIT TO B30 POR W DRS DoUG - 2/10/9%
ERLEASE: WORK FOR B20 W DESIOR : i - 2710/95
3. BUILD FARRICATRD PARTS FOR - . _ DAVE F. "k . 3431795
DFRTEG CHECK ETATION, - :
CRINF RING BCRATCH
COMVITYOR _ -
CONVETUR. FRAME ANEYR 0. - :
4. ORDER ALL m:m m TOR ARDVE . DAM/BITL M. /D000, 2/10/95
STELREON UMLOADER :
CONVETOR MO/ CONTROLLER.
; VALVAS,  CYLINDERE ) .
‘5, ORDER EBMDRYICS BOWL SYSTIM FOR CAFP INSERT DAN/AILL M. 1713795
§. ABEWMELE STATIONS AMD MAXINT oN FRAME . DAN 4/38/58
. O'RING CHECK : o S R
CRIMP RING SCRATCE )
". B. #EUT DOME PRESSUAE TESTHR AND START INSTALLNTTON DAN/DOG/LOD © . B/1/9%~
" O'RAIMG CHECK - ' : y e
CRIMP RING SCEATCR
§. CONPLETE DENC XD RELEAEN TO FRODODOTION DRRDODGE DT - £ 5E/15/05
10. BUTLD CAD IMSERT STATION IR TR0
11l. INSTALL CAP BOWD &k IRSERT STATION DAN TRD
Ik _FEBENIR] TRETER
1. UPDATE DWGS FOR MBW O'RING AND SCANTCHER STATICH BILL M. . THD
:.mmu'nﬂ:mmmmmmm DAVE P. _ TRAD
3. UPDATE CAP INSERT STATION RN . ﬁ

4. INSTALL O/RING CHECKER AMD SCRAICHER STATIONS nay

Col i - TRy
g, THNHTSA 011938 3 .




A o & -

Monday Apell 10 € S:00pm In the cafeteds.
We wil navact to review tha following Iniormtion st this mesting:

tostam).
mmmm Plan 10 deternine $ and timing.

Pressurs Tester #2 (57FE)

* 6 insledistion date OK?

* §for new umioad aystam on within budgac?

* Staiua of acribe relocation, (sl 3 testers).

* Stabus of centvelzed dete Deew for defaidie. Bldg. 12 wocess.

* Batus of oring station bulld. Have we sixrted bullding along with iaeter 2 statior?
_ W need $/ming o aiow ot

Soope of changes required 1o thrend cag: Instalier 1o simpily afer oring station add.

*mamm o3
*mummmmmmmm

Sea you Mordey|

Regands,
Mt

Page 1

Spllars, Matt

From: Sallgre, Mait

To: Rochw, Low; Laplante, BR WA

Ceo: Faa, Arm AMR2; Swaeet, Bl WS4; Arsanaull, Stephan SFAS: Monamans, Marparst MRMA
Subject: Hyd PE tesler upgrades - status meeting

Decha: Thursdey, Aprdl 08, 1005 B-SEAM

Lot's plan 10 maet se We declded:

TI-NHTSA 011939



Rew, Ann Marle
To: Racha, Lot; Sellem, Mell; Laplante, BETW.L t & 2
Subjot: Cout Update of Funciion Tester Ungrades
Date: mﬂpﬂmem
There will bs a meating to discuss the of tha 3 pressure eeler on Wedneedey, Aprl 5
mmmmm-rru-mmmmmmuw plﬂulllmnmw
thad § can reschaduls. Thank you. ,
Ammn
Pressurs Taster #1 (52F8) U
. ~1) Comnputer Ungrade == .. f’a '
=1} Praumedio

nrmoupuum -
4) WMHMHMH*

Ourrently Nonfundad Reme: — olesra Tepter VN
}mc«m——a Dns » il ?ﬂﬁ“" t wr

_ Pmminc
ammuwyzmm-—

Upgl:l-l——
w.mmm | (sr-f-ri- ;
awmm 12 Enny ARcesa—
& Auomatic Defsulls for Al Bt — : 8
.7} Guarding Upgrade -— 3
o | = ]
—— . .
Page 1
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ST 7m_mmm

- 344
PRESSURE SWITCHDATA . Form LTEBTNO LAY - =
DRy . : DaTE
TIPS Eﬁqg | qﬁ _
. . FERFOAMED BY . o : _ 3 imrunu aiinmnw |

— -
. TI-NHTSA 011942 —
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DRAWINGS AVAILABLE UPON
'REQUEST |



'
.
I-
1

= 4 aoniomeeiaL

-MSE MH= Si7721 Fe=JWD2 TO=JgF1 EENT=14/00/59 OF 40 AM
RE=OES STwl GIVWOOS) CR=(014% BYsJwoz AT=1Q/09/95 OF1 40 AM

- AT nEETETY R MOATT RELLTRL LE
RHR IS WAGNER , ' CDW3 PEGEY ALLEN BEEME:
ELATNE RDEE TAMY KEITH ROSIELLO KR0S

. TERAY RODRIGUEZ TER7 BILL ISAACEEM . WaT
PAUL FERREIRA PJF4 ANM RERA A
£C1 BARY SHYDER GBSt ANDY MCEUIRK. Bl
NORM FREDA NTF JOHN PECHOMIS J8EY
LIMDA BARBOZA BOZA TOM CHARBOMEAL - TC
MARTHA SULLIVAN MNS 'BRIAN BAGUE DaGLU
RUSTY STRUBLE RGE2 JON MAYER : JONS
JIM WOOD _ Jub3
Fii LM WATT WOz

sSUB ﬂLLIED-E!EﬁAL CALLATIKM, TN LC/0B/%% VIETT (77PEL3=-3/L3-LFRSW]

Feraornel Eontacteds

Mike Rows Supualier Buality Enginger

Hark Halland Oage Calibration Lab fuality Engines-

Charlmz Wilay Mamnufacturing Emginesring Tecknalogist

Llove Jdeohmson Produst Enginmer

Ray Keoarshki Senlor Project Enginsar, Enuth Pend, Ir

E~ o Jochnson Gazging Enginaer, Johnseon Gage x\..:|m|:||m-n_.-r.il Bigonfiwld, Gt

Jim kiatkt Tnxnn Irstruments RRA

The allimsd -Bigral Plant inm Gollazin . T!HHEIEIE azzamblas mastor oyl inder
araks assambligs for Ford, Chysler, Nissan, and Hywundal. They havs a three
ahift pparation, employing approximately 400 pmople. They plar on QXEFO0T
ragistratisn by June %5, but do nat surrantly fequire their gupplierz to be
IEDPOLG ar QEFON regiataerad.

Tha 77B0 -3 spules conkrol 2-essurs mwitel s aountsd directly onto tha
magter cwvelindee pord hoauaimg assambly  Ffor the Ranger/ Explorer cruise

rontrnl plstforms. Total Ranger/Expliorar volumks are 2t ikkAy-.  Tha TV76ELE-,
switchee are wsed on the Groun Yic =#ries crwipe contirol platfores -0 Tooal
Crown Yic velumes are s+ 200k/vr. The pressure gwitch i= ipitially imnctelles
By hand, and firmish torgued with an open-end torgque weafckh . The perpose of
the vinit wes +0 apsssw s reportsd presstrg switch irstallationm ffFioultiss
prto *ha mating master cylindsr. The mastsr cylinderd are drilleg at . 235 +7-
LR {fheu Yalal, and tapped with HS taps. Plug gage tzed to Mack taposy
Hole (R LA, ) '

T The apprnQirmtg ; ) saTplos diﬁa:t‘v off of he ﬁil*ﬂd ~Sigral produotiss

line L32-2 and L2-1 switches chechked with the TI ring gage (3H00) and torgue
wrench a2l paszeds: apecifically, they did not-t»ip the 4.% in-1b67 tosaua
WrRTIC . BIL of the haxports serbiblted dragy nane of the sepmplws spinned o
foggley. :

The anmiroximately (2% zamplas disgcily oSF af the ﬂilitﬂ-gignal mmopueh f o
limp 1 2=7 and 2! gihlfches checked Witk e Allizd-Sigznal ring nage 132080,

CmfFg, almeisdasy ard the TI targue wesnch had (8) switches t-1ia the £.7 in-I1Gtf

Tomrum e T Jichonon Tago coprogmoabaddiye agbceraently meganmed Tomy

Clarrn e bhoad el ol mmiem sescieomt osaopd Skhal gsRavged DQTEN flaagd et o 0TS

TI-NHTSA 011985



k. . A comprahensive diseuszion ensued gr *Me origin of the 2A-G0 risg gage
' msnmifiogtinor ‘ANST BL ! Fnﬁlpiatad !Hturnal-thread;}, axr wmll s thm aeigin
For the 4.% im-18F applied Lorgus {(Oen@ral Motore 4102 Surfecs
Fiscortinuitiae % Fintak Irregularities Cn Polis & Screws!, reconmendes tap
sizen and alloxances. : '

Thgueh a4llipd Signal naw understands what the sressurs switeh srint
mmoazf Ffimaitan s mpms thoo wEre ot oragestiva o bRe quepmifizasdono,
’ n:a:~=i:511; tha §.T in-lBEf wargua cl‘nha1:a ;aﬂed Apan a GRoLiod Dﬂ:dma't.
ThE follawing actiome wara agreed to on 10708 /98
L. TI-A am? Allied Sigral need to agr=® on a conmistant mathod tD Smtoas.

therade. FTre timing-of this actimm i= TBD banved upen Allisd-S8ignzl-s
dluzzunsions with Ford Enginmering on thread spacificationsg. - TBD

=] Ilimd- 51Qﬁl_.N111 develop & plan by 10/03/9% tc generate varisble dato

ar th= maste- ¢y11ﬂﬁuﬁ Alteh diameter tappad hole. - Mike Ream !AS)
1009 /95 - _

‘3, TI4ﬁ'tg-racnmmend to Aliimd Signal & tap sire and pltoh diameten limits £0
avoif inotallation difficultiss atiributaile to thwragds, with t*he currsnt
pravisions of ZA-00 ring gege allowance and 4.8 in- le torgue, - Brisn
Dague/ Jim Wekt - 10709793

4. TI-A ta cnmmuni:atl tha 347" tulnrlncn mpecifi=ation call-uut igslum tm
Ford Enginwesring, John Felkey. - Jim Wakt lﬂfD?J?E

3. Ehlﬂﬂﬂﬁiﬁi:l aiteh dianmtar with varisbls data an ﬁllllﬂrﬂigﬂhl :ampin:.
: Co Hmasurﬂmqng'af (24) sample L33 hlxpnrti shows pitsh dinmntqr AYErZgE =
| I o -BATER, cplm 027 . withoot using the 4.5 {n=1B€, - 890 Rea (completad)

£. Fallowe-ip and follow-on actiona with Allied Sigrnal will bg Dassd upon the
above resuits. - Jim Hatdt 10/15/99 :

S 8 pamsziz rasiter sylindsr for the Light Truzk ‘L2-3) zwitch' amd ore for the
! -‘-If " Fama Cap (L3-1) wera bDrcought bEack +o TI-A for arginraring avaluaticon, '

Eimmpry Poindsl

' T Hexparb supniien (Elce Industriss! 1ls nek Zapablax te the- 355 o D4 UNW
i . Thrard Stpodard, ' '

3. A E im-tal Saeaug 3llowenss i 3 O L1007 =stomdeedy ~oE Fprg o AMNTST.

1. BN TI-g& iz ﬁueﬁiﬂg “he curﬂ!ntjﬂpzc!ﬁié&ttun?andﬁqaginu_mntﬁnd Br print,

Flzaps legk me krow 1F anyons has any questions o the visit,
4 ) Reaar<i,

Jim Matik o S magid: - JhitrE ‘mE L2-Z27
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[ v
1808 FHESBI.IFIE SWITCH REPORT INDEK
MEPONT CESCRETION TRSTRD BY
“Wogoeii4  LIEG TESTING (TO FALURE) OF 779 STYLE DEVICE | HA
-pacens PV TERT REPORT - 77PSLY4 LANDROVER CLUTCH PRESSLAT SWITCH HA
4 PRSPV Téd Rapar- John Haseall, Inc. Mivat (P 74018-1) vand in 7TRE, 1708 " Nisgh
r PAYTHA  FYDRAULICE [P-2 TEET QUMEARY 7708 : WATT
5l PSAYHD  77PE DERINGER GLAD CONTACT PV TRWT REPORT HA -
Vo PO/S728. TS DEMNGER GLAD QONTACT PV TEST RERORT HA
| PIINDI 184 TTROLIR TERT SUMMARY N T awaT
! PR TTAT SPING ARM AHOMOLY STUDY . ACMELLG
PR mmmmmmqm1m . HA
PEANSL 2. TTPELEE THET BLABIARY WATY
i Fm-'luma}nmm WATT
—ef REAETR Mummmmmmmmm AOBELLD

= 1= ——y
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I -

Failad @ 2,728,156 cycles

Devico12

Driaphragun 2 ihilickiie Layer}

Duaphragen 1 (Fluit Side)

TI-NHTSA 011900



LOSLED WELHN-IL

_ Diaplragm 1 {Fluld Side) WHMMI

Device 7 Falled @ 2,950,868 cycles

El W,

Diaphrigm #3 (WasheoConvener Sde)



Z061 10 YELHNLL

Device 124 Failed function tast after 3,008,608 cycias. Number of cycies & leakage unknown,

- . v _h.

. Daapheages #1 (Fad Sale)




- -1_”,:'.-_"-;:-'_ Tl iemmar

Lo s L e
g ? '

96110 VSLHN-LL

Devicaaa  Failed (3 2,995,000 cycies

Diwplwagen §2 mhr«l




08140 VELHNLL

Device 1A Failed @@ 2.962,682 cycles

Diaphragm #2 (btiddia [ ayar)




- - =R

P TR S | .
T = o b

I

Drapiwage 81 (Fhd Sitke)

Diaphuagm #2 (Vddie 1ayer)

ice 68  Failed @ 2,725,000 cycles

506410 velHNLL




ki

Daplwagm
g 3 (A shevConverier Spie}




=

Tcnz | nartremants mlﬂ

' 34 Faree St
' TExXas . ' PAL w2984
INSTRUMENTS Aabur, WA 77030964
(5581 2264000
November 14, 1995
Mr. Bob Manavi
Ford Onkville Assembly
P.C. Box 1100
Oakvilte, On LAJSCY

Cansda
Subject: Vacuum Dependent Continuity Loss of 77PS Cruiss Control Switches,

Dear Mr. Manavi,

' Mkmwmﬁhfmm.m it waa o plowsurs working with you  Your

affort and timaly respanse enablad va, a5 & szam, 10 promptly bring closune. 1 this lame,

Per our tolophone conversation on Friday November 3, 1995, I have summarized the
mﬂummmmmmmmmwm
dependen: continnity loas.

MIMMNTLWMMNMMWMM

ES-FIVCOFM-AA. The test reqults show all retnmed dovioes (o ba TNF
{ Trouble Not Found }. Ford Oakville’s investigation catablished that the contimaity loss
fallout at final teat was probably canaed bry a dry-fill of the beske aystem. The comective
mwnmmmﬂmmmmm
supports the root canse determingtion and brings this lagus to 2 cloge.

Once agsin mukmfumuhm:nEmpenﬁnn.Ilmkfnmndmwddn;ﬁm
mmfmummmnhmnzwmpmhp

Sincersly, | '

tich Tekselie

Keith Bosielle -
= BeDage - 10

Sieve Proia TI

_ TLNHTSA 011967




% REJECTED

TERMINAL ASSEMBLY MACHINE (T.A.M.)
% REJECT AT B.A.M.

~-T.A.M. MIS-FEED RATIO -~GOAL |

TI-NHTSA 011988
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% REJECTED

TERMINAL ASSEMBLY MACHINE (T.A.M.)
% REJECT AT B.A.M.

WEEKS AGO

—T.A.M. MIS-FEED RATIO --GOAL
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HSG WE=

T0: ELAINE & ROKE
" FR: ELATHE 5 ROSE

oy YORIA

RE) ACTION COMOLETED - SRR RESDONDE
Action Bubjoots CONPTRULTY

custcmer Naoe o HILITE THND,

t Dnte

14122 Priority

Fandez ‘Raquest b_v

TI REF § 73
EARMAMETERE .
Customar part mmber
TI part mmbar :
‘it prios
¥Mark (S8.R.}

Data occde/sarial mwmbar

Pold for Alsposition
T Cusatomer looatien
Coskamar gontaak
Fhone mbar .
Qustomar rajasotiond
#0ld o §

fhip to #

Bill Eo ¥

!-ﬂ- ‘ °

I ordar #

Dats returned -
Return type (R/P/D/P)
Cust C/A Paguired? (Y/N}
Cust C/A date dua
Roct spes

ﬁnnnnnnnnnnnnn:l!iinlnnnn

5
3

s D6FI0/9d

; ELAINE # ROBR
mmm_m

< FIVC-S¥9Ii-AR

G 0 CONTINUITY

annnuanﬁ##u

Essg

6128
16198

1511!

th ' &0
=y

£
§

f?ﬂfli!l

Hugn

I

- From: poslinester .
Subject: ACTION COMPLETED - 8k RESPONSE
Duis: Iﬁﬁmﬂmﬂmuﬂkﬂﬂﬂﬁﬂu
12848 TR=GaN m-a.mr SET=12/28/50 109:15 MM

Ri=ll5 ST=C DIVe0QSQ CCw00149 HYwGANY ATw=12/29/95 09116 AM

CUETOMER. ACTION REQURST >>
CUBTOQOXNHR . I el
TI Intarnal Daca

Aation #: G54 6L

A e,
t ﬂifiﬂf!i

Tﬂﬂlmﬂk
Crg/LEE: PRECA

mt Poas-77
Dewvlce: TTPSLe-i

Deexid: ASE8TT

THNHTSA 811970




corrertilve asticn

/A ooxplete date
Dafaat code

Urjustifliesd return.

Sarvios quallty raturn

Markating returt

Document typa

NOORD DD
T - TN
-
. =

wASMRR R En PNTY OF MBSSALRE "riEakdhis

Page2
TI-NHTSA 011971 -




From: posimastar

To: oes .

Subjeot: ACTION COMPLETED - SEE RESPONSE
Darba: Frichsy, Deosmbet 28, 1005 0:34AM

-NMEG Niw 13438 FE=GRMY TOoQAMY  SENTw=12/39/95 09132 AM
Ri=l39 STeC DIVe0{50 CC=00149 EYOMMY AT=12/29795 (09532 AM
TO: HLATHE S ROSH MY << CUSTOMHR ACTION AKQUBST »>
PRI FLATNE S ROSE GhHY «< CUSTOHER 31 >
TI Internal Data
£¢1 *FR1A

FE: AOTION COMPLETBD - SEH RESPOMER

Action Bubjsct: ELEQTRICAL RETEST Aotlon #: 1103454
Customar Nama : FPITTS Srabmy: COMP
Requast Dmtes 1 11/08/9d Added; 11708794
13122 Prioricy : NOWMAL Typw: R/FA
Org/LBEE: !H:gl
FrodTypar PO
bericey TTRSLA=-1
Sandar Request by : ELAINE § ROER Umarid: A46877
TI REF & B '

HAVE BEEN LOST IN A WARHHOUSE SCMEWHERE LI
DID NOT PRINT

FARRNETERS

Sustomer part numbar C 1006054951/ FIAC-IFFA4-MA

TI part mmbar © 77TPEL3-1

Tnit price C 3.3

Mark [5.R.} oM

Data coda/eerinl nuober {3 4150% -

Reagon for return { ELECTRICAL RETEST; POESIBLE WASHER /CONVERTER
BINDING ISSUR
{15 BCEBE @ 1318 HA}

Customer oount pom Q Jaod

TI count pom { 3808

# dafentive Qga

Inrpection findingm Q

Raturned as received M0

Rework-raturn to cust M O

Rawork-raturn to stock N O

Return Co sbock )

Raplaca N0

ScTRp M0

Hold for dispesition Mo

Customar loastson € DALLAS, TX

Cluskonwr contack < CHARLENE

Fhone mmsbar ¢ 214-243-3116 EXT. 175

Custoser rwjsction$ G

Sold to # C §151289

Ship ta # € 616136

Bill ko & Cc §15134

P.O. 1 L

71 ardar § co

Date returnad e 14/37/15%4

Paga 1

TI-NHT3A 011972



Retuzn typs {E/F/D/P).
Cust C/A required? (Y/H} O

Cuost CFA ARTE s o

~ Root causs Q

b Corrective aation ]
; C/A cooplate date g
Q

Q

a

Q

c

|
L
s

P
Y CAR 94_18 DOC. DATED 6/21/94

ﬁﬁt code
muﬂzm raturn
Sarvica quality return
raturn
Dasyiaink  Eyp

»oooo

1. Adkreserse TN OF TEARRRETER

Page 2

Ti-NHTSA 011573
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-

From: : postmmater

Tee - BI060

Sublact: ACTION COMPLETED - BEE RESPOMSE
Daba: Fridery, Decemiber 15, 1005 12:08PM

-MEQ M= - Gd5334 FR=-QAMY TOGAMY  EENT=13/15/98 13:07 PW -
Ri=058 FT=C DIVaQOLS0 CcCadQléed SYoGAMT AT=l2/15795 12107 MM

T¢: ELAINE R ROGE
FR1 HLRINE B ROSE

€C1 *PRIA

e mmm:mm' PN
GANY L1 CUEBTOMAER 1 e
TI Intarnsl Duabtas

n:mﬂm-mm

Actlion Bubieot: CALIBRATTON

Aetlon v 1167201

CUsEODET Naows : HILITE INDUESTRIES . Btanuis: COMP
t Data lellf!E Aoided: 01714755
14,06 Pricricy : HORMAL, Tvpa:r R/FA
Org/LEm: PRECA
ey

Datw cud#nrial nuxkar

Rgagon for return

CUSCORGT COUNL Lo
TT oount pas

¥ dafective
Iospaction findings
Rutuyrnad ax racalad

- Fewobi-ratitn to ouwk
Hework-rsturn to stock

Eaturn to stoak

Esplara )

Hold for dispoeicion
Custonar location .
Custoer Sontaat
Fhots

Retzn, type (R/F/D/E)

cust C/A required? (¥/N}

cust C/A daka dus

Divica: '?'IPBL!-.I.
TUearid: ASSETT

33

M—Hl{ﬂl-ﬂ

B
Lo g
L

-43138
XUBD CALIBRATICN; 4FRSSED;{FAILED:
FICMER WANTS ANALYSIE & 8D REFORT 117 .

g

A1PC HAD INT. WMTWWMW

-T-E-1-R-3-F-TUR g ] )

« TX

1/13/1985

ol

1/36/1985
Page 1
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Pl
A

Roat cAuEs ) . 9 CONINCT CmIﬂﬁ (MINERAL ‘OFL/CARDECARD

)
L Corrsctive action O CLERMLINEGS TMPROVEMENT
i . C/A complete dute '
i : Dafect code : '
{. _ Quality »eturn

Unjeetifled rstuzm

| . Barvica quality return
i Markating return

e Dogqpent typa

R 00000
rPOoOOr0

sl e o ok i e m W mm e i e e el

k:. o : - - . Paged
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Pachonls, John

Fros: Rea, Ann Maris

Banty MMI Fabsugry 14, 1008 5:23 ANl
B - Poohonks,

[+ Bellars, el

Subject: RE: Highlights Week Ending 2H4/96

w%mwmunalnmmh oR ""W x%u:umu

m‘wuk. Tha stmtion will not ba instaled snough In
Wﬂ%ﬂ:#”ﬂﬂhﬂmm““wmm mmmu
hrliuﬂndlubﬂmurlmmm mmmmmummuum
This should sliminats tha possiblity of thae ka faad probiems we wam apaniandng in Dacsmber.

uumnummw foed station. The changes have

heipad, but the bowl must still be moved mm mwdlr ms. We hew
92 cap ﬁﬂmfnrhl:lml in Masch. Aoe will ot

the issiar fom l'di!i'lu.lgll rch 7 Thh should improve aoosss fo ihe bowd snd reduos the

wnmmﬂ. Thahhnﬂnmlrnmnhnluhﬂmm Most of the: parts have been
mtorial has baan ordernd for the new contact probes on the 52 tester. Thia will sliminale tha falee ZPLF

Pagn 1
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INVESTIGATION OF T/PS / 87P8 SWITCHES BUILT WITH

ANOMALOUS SPRING ARMB
GENERAL INFORMATION
Cosaees Fod
TIBN: , 77PS, 87PS
“TI Teet Series Mumber: 497 - 15 - 24
OBJECTIVE

The objective of Dix study was 1o determmio the tak meociated with shiphing devices containing
anomalons speing aoms. The devices ae oeed In bralos sysieans for crolse: coutrol de-actvation md In

DESCRIPTION OF PROBLEM

‘The spring enomaly is baet described 0z a scexing urm odor matectal pecking of te
spting at e band location,

.-*aw"'"\ :]

ROOT CAUSE :

The spwing arm anomaly wag crestad doring the banding openstion. & wee caused by a looss
tooling Bxiwre. The probiem was sporsdic in oetore, AL thnes G tacling Sxtirs was cormectly sligned
prodocing “good speings™. At other timas the tool was mis-aligned aimsting vadiows levale of mdag mo
gooring, scraping. and necking.

DBESCRIFTION OF THETING
. PR OFTIT REMARKS
. 10 Ex rate Jf 0 -1300 puig cycie
| Production opple Teslog | Fhuil; ATH
Encurance Teating 2HE ram /7 0 - 1500 pulg cyclo

Group 1 - normal prodection iwings wit oo Cyoles
' Grewp 2 - normal prodection speings with 400K cycles on
Destrmination of Spring Aom Stiffress nepplen tegter
) _ Group 3 - MMMMMMH




TABLE1 _ SWITCH BUILD DESCRIFTION __
10 1 7IPE13-] 190/ 0 (quiet) | _Froouionhpouies | genslows
10 1 | . 1504 ' )
s _Mr_,_r_?m__mm — it _
10 | spwmaiz | 4507 2000nm) | Pocesos b Empestions
10 | BTPSLAL2 | 4507200 (soap)” | Froduotion Jmpules poxi
3 S7PSL11-2 | 430/200(wsp) | Encermico _aoomwloss
10 '_'ngs;_m-a . s_;nnm_.mm_____gnm_
g | i [ Fogucicatupgle | ot
8 | _wemi23 1 3507 0(mey) | Fodesies anoeioes
10 { ez | 3507120 () | Mow Coowenl gp) oo

. Mnﬂdmmw.mhmmmwmm
. mmmmmmmmmmmumm

'mrmmm

ﬂﬂﬂﬂﬂmm hnmdlmm ding the sxaor baild om the AML
2. ' All switches s subjoctnd ko fmction, tet coxplsilag of Hg aycie Hﬂ»ﬂﬂpﬂ.mwl

Lalibeation cycte.

3. All swhiches wers backillied with ATE ewd mownted on s mniiold,

4, mﬁm“muduwumm-uu'm‘qmm
LS mmmmnmmm 100K cycies, all swiiches m“ﬂlliﬂ of

400K cycien.

mmm testare shows In Toble 2

é. mmmmmmwumwhm wpring weer,
wmwmm

T Mfﬁhﬂmmmﬂnummunﬂlﬂm

"B “The spring acme from mch of the aomaalons grooge wero Kttied 1 Getermiu i thes wers
repmgentative of 2 Worst case comdition.

 Kaxatt from abose tuct cre shown e Tobla 3




BIPSLI1 1.‘-2 Production mpulss | anomnloos 60 % PASS 1 d_lnmm'mm
. | 3ol reninining 5 hind broken spring
| $7PSL11.2 | Badonance | Anomsiows | 100 % PASS
EIPELG-3 | Prodection bupulse | womiow | R RFAS muuhmmpm |
' 1 af recaaining 9 bad uoken spring
pet SO0
2of eaining 5 had beokea spcing
powt 400K _
$7TPRL2-3 Endoranos asomaions B8 % PASS 1 afthe 8 beoke & pxing batwemn
: 155K - 2308

' Fanction ext copaisted of checking calibrmion and trasyfer dme.

« Varifiomion of he sowly was coae by avar-beading the spxing iz troegth 100° oo

il fllare, Frilors within tei oycles werified the prossoos of a0 saoualy, .




GENERAL STATISTICAL RISK ANALYSIS OF 87PS DEVICES

o Bof20{40% ) ¥7PS devices broke spring arms ducing procuction impulas teating
{400K b cycies), the earfiest fullore win post 100K

» . 1ar16 {5 %) 87PS dovicsa broke it's qring anm during enduranos testing Bt about 200K

+  Based upon 1 Honds power steering trace { TS, # 75-15-05 ), switch sctuation witl most
cfien ocour during parking lot situstions cherackerized by no vebicls movenest xad near full
Jock tomiing,

. mummmnmuuMhmmmrm
s 400K cychea /10 yritfew 110 cyches per day
e 200K (ycloaf 10 yr Hiew 35 gycles per dxy
+ 100K cyoles / 10y His = 37 cyches pev doy

= The tea poasibias Sxilore modes woold be s comingons high iile candition capeed by & broken
spring wom, & & 0o idle-up condition cemsed by the brobon spring s hridging the gap
betwesn the teembomls, The u0 idia-np condition mxy xliow the veticls to stall wader high
steecing Ioad condiiion,

CONCLUSIONS

Tho resultx of this stndy show that thees Ln 0o risk ssocisied with waivg 7778 devicos coutatelng
ancanalons speing arma. The resnlis slec sliow that hede 1 very e fik socised with widng 8TPS
dervices coutalning sMomMlous spciag oo, The Inck of & melction in apring arn siiffaes indicates that
the apring e belng cycled within it's elpatio nnge. Consequenity, ihe fatigue Hmit of the spriug orm
mﬂumpmﬂmmuﬂnnm af the pwhiches,

TTPS DEVICES
. mmmnmnmmhmmm
»  Tho resalis show that the spring soomaly cimies 50 Siffenencs 31 fiaetion Detwesn fhe cnnieo]
and fost grRps.
s The resciiy aleo show that the spring anceiialy obmeed 00 vedoction in spdtg: stiffees or switch
i,

STPA DEVICES
» The §7PS doviose ao umed fn power sicodng rysteos for high siearing koad kila-up activation.
« Themeglty show that i the vast majory of the devices e spxing suceatly caoes no
differance in fanction hetwees the conirol sod test groops.
* The meulty slvo show that the soriog anowely cases b0 reduction o spcing it and that
e awitch Tle 1 wxt siguifiomily cowpromised.

Tt I e Ol TEEAR BETIMINTS INCONCEATED _ TR T
TINHTSA ¢ 1980
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" ON VACUUM DEPENDENT DISPLACEMENT

mmwmmmmummhdm“ﬂMﬂnwu&mﬂ

At the castomer gite, 2 vacogm i pulisd during thedr rontine evacustion and 1§l of the hrake cyfinders.
-The puliag of the vacuum cavaes the Kapton diaplragm to “sup™ sod poll awsy fom the
converten'wvasher.  The converiez, washer, spacer, mnd disc are then five to. dsplace in the aame
direction as the Kapton. Io osaca of s high vacuum, the looseness of the comaponcnts would canse the
pprittg wrm 0 voload and- result in so opon circult conditon. mmmmmm

opnﬂm:fnuliﬂnpodﬂumhnpﬂhd.

TWMW Two.scoar cop types with varying stop heights are prosontly being

2TIIEL 20152
217132 [ oes-088

The 2 cup sotved tho problem of vacumm depedent displacement bt Tesulted in diec preload. In
mummmm aid widera”s on the actoation snd ssnsor dimengions.

mmwmmmmmunmﬂmm
hd;ll. Cup stey beights fivm 0.086 to 0,092 weee croated using shims berween the washer and the
7. The stady showsd that wa step height inroased, s0 did the vacunm displacement, Tt wag
mm:mmmaummmmmemm

without capsing diac preload.
hmwﬂwnﬂaﬁ?ﬂhﬂ&%mmmmwammlmmp
height of 0:067-0.089.
CETOMER: Poml . o mmm -_ C . jrem 1l o 3
AFFROVEDEY: DAT.Ha MATERSALS & CONTROLE GRODF Do, - PRAYG/
| oATE Mk 11, 1996 ATRERORO, MASMCTUSETTS (N0

TINHTSA 011983



Note: - The study deacribed in PSONT2 was performad nging stack-nps from Ferd Qeleville retzrned

Teat #]: Ropeat Koith Roeicllo’s previous study on vacuum dependency (sce Eng Test Repont

PRAST2) using -2 sensor cups with Oskvills stack-gps,

¢ A single 27713-2 cup with & step height of 0.0865" waa vaed in the first phase of testing. Shimg
were made of 0017 and Q02" thickness to sinwiate step ights ranging from 0.0869 (vo ehim) to
(.0899). Sensor critop was simulated using & lab test fixture,

Respltx
mmmmummmuummmmawm
climipate vecuum dependemt contiooity loas without causing disc preload. A cup siep height of
0.0839" exhibits to0 much vacuun displacernent and pmlblyhld;ncmﬂnu:lq
PN Cup Step Helght | Totel Skim |  Effective Cup Exp. Vacrem

1__7TTPSLa-2 0.0869 0 00365 0.0006

TTPSL3-2 0.0869 0.001 0.0879 0.0016
__TIP3L}-2 1 00869 0.002 0.0860 0.0031

TIPSL3-2 00869 0.003 0.039%9 0.0041

Faii: Ursl 2 map #l

Test #2; Using raschs fiom Test #1, 4 -2 cop with a measured cup stop beight of 0.087 + 0,001
shim waz buili on the producilon Ene {production crimp) into a semor assembly veing Ford Oakville
stack-aps. Thkmﬁmmadwlhlmimuﬂhrhw FD curves were
gencraisd twice for ench case,

Reaulta:
PIN Cop Step Halght | Totel Shin | Eiective Cop Exp. Vacummn
wioShim (in) | Thickness (in) | Step Height (in) | Displacement (in)
TTPSL3-2 ] N/A
Trial 1 0.001
. Tria12 0.001
T7PSLA-2 0.087 {001 0,038
Trial 1 0.028
Tral 2 0.028
m Foed - YEST: mnu!nmm PaGE 2 o 3
TESTED AT Pual Arods “TEXAS INSTRUMENTS INCORPORATED DEVICE: 77P8
aprgovE sy DiT.Ha MATENALS & CONTRILE ORDUP DOC.: PSS
DATE Biaech 11, 1998 ATTLEBORD, MASSACERSETTS 03708 (LT RAMETE 98 |

TI-NHTSA 011984
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THE BLIMINATION OF VACUUM DEPENDENT CONTINUITY L.OSS
ONT7P8 CRUISE CONTROL SWITCHES

GENERAL INFORMATION
TI PN TIPS

TI Tt Report Number: PROST2
TI Test Serieq Number: 473-15-25

OBIRCTIVE
"M cbjective of this sudy wix to detrmine the oxp siop haight which-eliininates vacium |
dopecieet coatinuity koas without caning ke preloud:

| _ CUP STEP HEIGHT

T | opsLal | amiaol | 000082
27301 190 . O

2102 188 - 089

3 TIPRLEL | 2771302 086 - 098

e  All seuscry wors buflt on the AMJ using stancard peoduciion procedures.

TRST PROCEDURE |

Daterssing Vi Dyponiiont Digplacenint ix Production Setiers.

1. All seosors wers probed with a tormingaoa pin (0 Geleraine diaphragm position.

2 All'stoscrs wers funciian ieckod using two cyclsa of 0-600 pal. _

3. " All semaory wecs sxpossd 0 a0 Lncrasiog YA level 102 mbar oasxintrn nd hokd for 50
sooonde. Simitassomly, memﬂwlﬂﬂﬂﬂﬂ.ﬂ

" e in Appondix A

4 wmummmhn!.:mmwﬂ 300l
wan appiiac] %o the seavor sod plotied g shownin Appesdix A, _ .

5 w“mmmmmﬂWﬂﬁm
mdtﬂn"ﬂlm

— R T T

_ Lo am—

TI-NHTSA 0119868




6. A pemior cup, B/N 2771302, with ibe minlmsim wap helght of J0B6” was located and Iabaled

L mmmmlumwmmwmqﬁmmm
messured in 5ep 5,

8 munmclmnuaumuummm-nnmh
Appendix B. _

9. Thpnpuuhnﬂquﬂnmmlpﬂuﬂyhm w&mw
vinifiod, i shown in Appendix B. :

10. wmummmmummqmm

11, m1m4mwmmmmmm shime & Craekd

soquentisl cup siep biighty, AN ofher scikanr componealy sd pacamoters remained oomsixnt
results ave showm 1o Appesdix C,

. 'nuuﬂnlmﬂm s Effective cup step helght - (Mmuﬂt-l-
Spacar thickoees + Bifectiw disc haight ),

» wfmwﬂwm&ﬂmhwﬁ.

o = -y ey —
R e
S LoTH. . imaames
ATIERCRO. MANMCIORET W Sy 1 v L p—

" TI-NHTSA 011687



ANALYSIS OF SENSOR C'UP'S HEIGHT ESPECT
ON VACUUM DEPENDENT DISPLACEMENT

MMMMHMMEMWH#NM&WMﬂ
vacuum dependent displacement. In addition, this report will address the fensibility of implementation.

At the costomer sits, a vacium js pulled during thelr routine evacuation and fill of the brike cylndars,
The pulling of the vacuom causes the Kapton disphragm to “snap™ and pull away from the
converter’washer. The convorter, washer, spacer, and disc we thes free to displace in the same
doection as the Kapton. In cases of a high vecuum, the loca=ness of the componsnts woald canse the
spring arm to wload aed resck & an open chcut conditibn. The device woukl petorn to normsl
operation after n light positive pressome is spplied. ]

The initial oomective action was to decrease the cup step height, thereby allowing less movemont of
the components under bigh vacuom. Two semer cup types with varying step heights are preventdy

being usec:
217131 J90- 002

277132 186-.088 |

. The =2 cup solved the problem of vacmim dependent dieplacement but resulied n dise preioad, In
addition, the devices exhibited lower sotustion and widard’s on the actuation and senser dimensions.

Engineering Test Roport PS/95/72 stndiez vacoum depeadent displacement as & fonction of cop atep
height. Cup step heiglws from (L088 0 0,092 wore crested using shims bedwoss the yasher and the
7?. The study showed that as step height incremsed, so did the vecoum displaceent. It waa
dmunﬁ:adﬂnt:mplmlﬂﬂlﬂﬂﬂ?h&ﬂ?mﬂdhﬁmemmmm

without cauaing diso prcload.
hmMmMW?MMchmmmmeﬁlmm
helght of 0.087-0.085.

corroMEn  Ford - TENT:  Viarsan Depandant DUl s MLl « 4

AMRMVEDSY: DILT.Ha MAYERIALE & CONTROLA GROLP DOC.: PRAW

DATE:  Sepismbier 11, 1996 ATTLERORD, MAMACHUSETTS 03708 NAME: PB_9_

TINHTSA 011988




Note: The study deacribed in PSA3/72 was performad osing stack-ope from Ford Oskville rotcned

amzma—zmpmmepmummwwhummofm Shims were
mmumlﬂmummemmmmmwmmm
00899, Senpor crimp was simulated ushug n lab test fixtare.

Rosultx; '
'lhmhmhndhdnlﬂhhnhwdnwﬂﬂmﬁﬂwmpqlﬁ:ht umrwm

to the pimming window, andmhdwaonﬁmhyhl.

PN Cup Step Helght | Total Shim Exp. Vacamn
w/o Shioe (in) | Thickess Gn) | Step Height (in) |  Displacement(in) |
| TIPSL3-2 0.0869 0_ 0080 | 0.0006
__77PSL3-2 00869 0,001 0879 | 0.0016
TIPSLA2 | 0.0860 0.002 0.0889 0.0031
#ﬂ 00860 0,003 0.0899 0.0041
Usnd -2 oup il
Teat #3:

Using results from Test #1, -3 copa with & messmred cup sep belgit of 0.0872 were bulk on the
production Hne (production crimp) into 3 sensor sgsembly nsing Ford Oakville stack-ups, Smce the -3
cup was measured on the low side of dimensional apec, & 0.001" shim was wsed in one of the devices.
PD curves were genersded twice for sach case to enmre repeatability.

Bﬂul ) .
The results from this test corroboruts results Bom Test #1. A cop step height of 0.0872 results in very

Ertle vacuum dependent displacemeat, but causes disc prelond. A cup-svep height of 0.0882" exhibita
vacumn Jependent ' within the allowable Ruxits such that the disc i not preloaded and
continuity loss is not possibls. '
PN Cop Bup Hight | Total Shiws Effective Cup Exp. Yacoem
TIPSL3-2 - 0.0872 N/A ~ D.0aT2 . i
Tiial 1 0.0003 (Preload)
Tela} 2 0.0003 (Praload) |
corroMEs:  Fond Hﬁum PAGE 2 o 4
TETSO N Prol Amda mmmm'lw DEVICR: 77PS
AMFROVEOEY: DIT.Ha MATERIALR & COMNIRIERORCUOF - Doy PG
DATE: Sepember 11, 1996 ATILENORD, MASRACELIETTY 020N

TINHTSA 011988




TIPSL3-2 0z 0.001 o.mm' : :
"Trial 1 | R 17>
|ﬁ'= . -_ - . _ . n‘mlm

- Todt #3;

Uphﬁmhﬂﬁhﬂmmmmmm:nbm Current prodoction
parta from August 56 were obtained and built into sensor assemblies. Su!'mmm-smm
buﬂtinummhlhlmﬂupmducﬂmﬁmuhuw

Reamilix:

Al six sensor pssemblisy axhibitod no vasunm depeodent displacement, but did exhibit sxlensive
proload. Mmﬂvﬂdmth&mthnnhm#l nwummﬂck-mm -
mmmﬂmhmﬂm _

ﬂm“nhmmmmﬁmh&ud&mﬁﬂmw Rewuits
-m&nﬂ:unhuh-npofmmmmddmumhuw

- m_m
 Soal G layers) | 0,015 £0.0013
Washer , 0.099 +0.002 -
| Converter . 0:165 +0.003
Total; . 0281+ 00000

Looking at just those components (comverier, apacer, disc) that sit in the cup sep aree, the
. dimensional variation wounld be {1167+ 0.0033".

Mwmmmammmmmmmm

— — JBipc Stackup .
o1 ___ loogieo ___Toigoo) B0
CoTOMEn Ford " T n Vacwm Dapectust Disglacoment Tracm 3 o 4
TRETED By Paal Armnds THXAS INSTRUMENTS INCORPORATRED | wonicm 77P3
Jarspovanzn: DLT.Ha MATBIALE & CONTIOLE OROUP .| moc., - PSS/
ATTLERORO, MASSACHUNETTS 0708 MENAAR . |

| i Sepumber 11, 1996

TI-NHTSA 011890




A 0.08045 010020 DG
B 0.08120 0,10010 13
T 0.08088 0.09960

» - 0.08120 0.0999% 0.0012
L) 0.08440 0.10173 : 00014
2 0.08360 010080 100006
¥ 0.08225 Q10118 . . | 0GO08
] {1,68210 {.10085 _ ) 3
6 —Jooss0 010010 aoni
(AT Averages: 000284 loosess —

" ) . v——-.‘____,.-,_
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5 4 3 | 2 | 1
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! e [Lm EGAPTE PR 1395 | K | avepe
An] b =1 heD =3, m‘ﬁgm#l ri-ni | G.Y.

' i, SIRIP O B FOR TEFLOW COMTIMG, THIODESS, DEFORMITIES.
STRIP DUBELES. AMD LAMIWATE SEPARATIDM.
WD - EACH RINIE SN1 RAT AF LABFLED WITH T.1. PART Ml

l O OF CORE.

o Tem
m i m:m FER COIL Falllm WLICES TO BE CLEARLY HAMKED

fi. WATERIM CERTIFICAYLON REDOLHED WITH CAOH SHIPHENT.
. i AILLE SL]TTED FRTM END OF MASTER COTL WOT ACTEPTARLE.
. HICMLIMB OF THE CXNE N LIMEF} UF TO /4" MEATFED RADEALLT AMY FROM THE

7. DEWT RIP Ot JAMGST) EDGEN OH MATEWLAL MO ALLTMMED.

B ROLLS ARE TO BE SHIPFED %1 TH- FROTECTIVE [NMERY CORES [N THE FACKING BOX.

9. RS T0 BE SHIPPED 1N CLIGEDY PLASTIC BAGS.

10, PO OF MO YO WAL A & GRADVE TAPE END-QOF-REEL HARKER,

11. WATERLAL SUPPLIED FOR THIG PRINT MUST WEET T.1. MATERIAL SPECIFCATION #75651.

'Tlc#'":" 8 smmLe b6 = 0.0 |.omx.am (8w e [ RO
sa | DRl 00 [y ann:| e 3 vo |- |exs x| TS
TR AW TN : (it
war> | moy ™ 3 a4 n0E oy = va | .o 3.0 | RS
oy i 1 4.5 W18 1 3 R Bt bl - 1151
vae- | BEOHT 00 N P 1 a 1 7a-.me |8 xava | QS

THIS Duli. PNSEES RS FEY . DATED %1998
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Ting
——— KAPTON STRIP SPECIFICATION
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NOTES: _ ,
1. FART MUT BE FLAT T0 miiHIN 004 T, 1.0,
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Llnm.ﬂmulnimmumuurm
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74224

NOTES:

74224

piaid

Jm  KAPTON TAPE L£

1. ROLLS _SLITTED'FRDH ENDS OF MASTER COIL NOT ACCEPRYABLE.
2. BUCKLING OF THE CORE ALLOWED UP TO 1/4* MEASURED RADIALLY
AWAY FROM THE CORE, " '

3. DENTS, RIPS, OR JAGGED EDGES ON MATERIAL NOT ALLOWED,
¢, ROCLS ARE -TO-BE. SHIPPED WITH PROTECTIVE INSERT OORES IN THE
PACKING BOX, '
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Friow:
st
. Tes
. Subject:

HUR

. ey

g

KN, EXzabath{SMTP: ol @istonlth, mo.1Loom
F:w s-pumm 1096 7:33 AM

Taanawmmmm
Objective:
Determine what has attacked the Kapton in a APT during cyciic skt epnry

| Hﬂmmﬂh-w-dnldhkq:hniﬁlhl

s ensterial. The o madch froit the specinal Iy wae with a
mmuxmmammem.m

 the paywmide.
: IWbmhmmhMIuhmm

, bist thare wens 1o sirong matohss from e Bhewry. The

3 s *Nast (Nujob” st 6145, This fs anolhor name for
' dl. You

will sou In the apectral prinkout thet & ls not-a good
maich. The autfiace of the dagraded Kapion is probmbly & mbdure of
mataciels making idenitfication of the individusl componente cificnlt.

- This la why we aren’t gelting any sirang muiches with any one compound.

mmmllﬂlHdﬁhnulIMlnlmndn
mummwm Idmmnlﬂ:wdﬂn

-apecira from the Kaplon sample.

lmmmmmwmm Fhuunllyauhnl
quastions.

F o,

Beth X8

Paoel TLNHTSA 041995
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Mafl Station: NA
Phoue Nemsber: (61 474073
* FAX Nomber: (614) 4740689

FROM: Chris Wagner
“TEKAS INSTRUMENTS M5 12.20
 Phone Number: (308) 236-3179 -
FAX Nemberi - (508) 236-3506
Totel aumber of pages (Incinding bendst Jage): 9
COMMENTS: |
B

hmhdmhm“mdhmﬂn Wnd;dmmhmdmmm The
mmple descriptions are helow. _

mmmummmmmnduunmmu (sm#n-zm
seceived.)

W#ﬂ“ﬂlm
Blackeood edge of Kapton.
mem&em

| TI-NHTBA 011896

TRXAN INSTRUMIENTS NCORPORATED * 'O BOX 204 * 34 POREST STREXET * mmm



et

We then removed thio disc from the dise asat and continued the analysis, We analyzed

Dehels wiich fell from ths awitch when the disc was removed.
Dubrlnndarhdminﬂmmﬂy

-Mwﬂmhmlndpmﬂdnmnphim I you would tike the date sent cleotranically, pleaso
1ot mo know. Thanks for your belp in this matter.

 Best Regards,

o —

Meohawicg] Deadgn

TI-NHTSA 011997

TEIAS INSTRUMENTS mmnmnd BOX 2964 * HMM' ATTLERORO, MA 0290
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OMNIC Search

Spectram: TSL 4 140396, Undomged edge of Kepion
The Sap 12 10:00:48 1996

Regicer, 3995.8% 649,98

Search type: Correlation

Conment:

A

b 1

B

A 1

b

a

A 1

b

[ |

A 10

b L F

|

A 1 . mmm

b

. ..-.. - - -

1
4000 2300 3000 2500 2000 1500 1000
Wavenurmbers (co-1)
 Sedam ok  Comspowd i Lisacy

- ) Bna Kaglan TH.
L mor Kuptea 100FM9 ™.
e %2 Folylwide IV Hesnal Palpmer syl Adidiiong
M £1.57 Polytwimaliinsids imirke}, prect. Fhowmal Polymer sl Acddicen
- Y1) 5% Pbaplsacd A Hipumal Pulyymar sl Acfiiloss
m 4%.12 Epany maln aster, 40%maeteer ol sshie Hamgepel Polvmer sl Addiives
m 450 Timgayil Poilyuscr and Addiiionn
108 498 Palyinbls Favnnel Polvaser aaad Ackiiiven
e Q9 Top(tHekmytymm) Hnmest Polysr and Addbive
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OMNIC Search
Speotruas *TEL # 140396, Bladicand aige of Kaplon
Tha Sep 12 09:42:35 1996

BTl aTr A aTE AT
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0 :
10 h rometic
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— ca e
1 W ather, 984% _ ;
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OMNIC Search .
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OMNIC Search

Speciomy, *THL #A 140996, Soxmped o the sctics of the blackoned Kapton
Tha Sep 12 09:50:56 1996
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kdantify the dabris that fell from the devios aa the disc was removed.

L

B e il L L

FT-IR specirosoopy oid not produce any srong miiohes for this matarisl. It spectrum is cioss to that of the
bisokened Kepion seal examined under TEL # 140308,

| mviews the saries of photos and SEM-EDAX spectrums from the bese. | did not ase strong evidence of
omganic contamination presant thers. | dont ses any benef® In takdng any eddiionsl FT-IR soans. Sul | will,
you want them. Just fet me know. - _

We disocmsed sanding the FT-IR speoirs of this matsrial o DuPont for snalysie. Have vou had any feadbank
from tham on the format they would prefor?  Printouts or disksits?

| R,

' Both w3089

i Page 1




From: M, Eltzabeth

Tes Wagner, Chris COWS3

Bubjact: TSL # 140304, Exanine etohed Kepton
Davta: Friday, Baptamber 13, 1008 10:33AM
Objectve:

Detarmine what has sttacksd fhwe Kapton (n a APT durtng oyalio asit epray testing.

Results: _

. FT1[R spaciroscapy confirmed that the uitamaged ecige of the Kapton seal s a polyimids matedal. The top
matoh from the spooiral [brary was with a reference sampls of Kapion with a metoh faclor of $9.8%,

The apantrum of the bisckaned Kapion gives a very irace. Tha top melich ls with “polyamide-imice” at 70.8%,

Thia I+ quite different than the polyimide alons. There ls alsg soms avidenos of hydrolysie, &5 you suspacted. |
mathametionily subtreotsd the water peaka from the spectrum, bul came up with the same maich. & Is posalble
thal this s & dagriation pradual of the polyimide. N

| attempted io soraps the surfpce on the biackened area to isoleta the sttecking ocormpound, but there were no
sirong matchsas from the [ibrery. The top matoh s shown 88 "Nest (Nujol)® ot 81%. This Is snother name for
mineral oll. You wiil sse In the speciral printout 1het & [s not a good matoh. The surfson of the degraded Kapton
i probably 2 mbdure of mabsriah making entiication of the individual components (iTioult. Thia i why we
annt gotiing any sirong matches with any one compound.

Al's masasgs mentionad & high level of Iron and chiodds, 30 | scanned & sample of iron chloride for comparison.
i doas not matoh anty of the specira from the Kapton sample.

| will forwand the spectral dein by internal mail. Hﬂﬂlﬂlﬂmmwm

Regards,
- Beth  x3000

Page 1
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MCv325 Th=431 CLKE=122 RACIL=S14
PC=127 WIRE=432. OCANegE4 - FACIL=B21
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AFCC=463 PEP=i22 EMCD=a77 ETAFF=B8G
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KFF 5P T 6144740680 09/15/96 16:15 [ :02/03 N0:163__

Memo

T ChrieViagrer
-PFewn  Ed Makanzle

Butic  Saplember 16, 1008
e 300N Kaplone

-mmmu Multn- of sonk 10.
o ahaiyeia mw Wm'p.

M“Mum:mm TOC falt it wvicionion ﬂm ”w-
mmmm*mmmnma-m sviconce of sk,

Ploans- review ared ot dhecuss when you gt the sheno. lulhnlurhdhm Frichy
. IR0, but Bk In ml o Wi

* Page 1
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- T 51464760680 09/19/96 - 16:15 [ :01/03 #0163
WPF SP . .

QD

CIRCLEVILLE PLANT
P.O. B89
Circlawilie, O 43113

HPP . SP Pasin.

Dle Q-c’?'f@

— i e 1 .'

| PACSIMILE TRANSMISSION COVER SHEET
ADDRESSEE(S):

COMPANDRUSINESSGROUP  FAX NUMBER

NAME
CHRs wene?l. Ty Ilfsm‘_#fz-z.?

] —

'.&M‘ﬂqﬂ?ié 'Mdf | Qlw O
Tikal Number of P (Becinding Cover s _ 5, |
DoeBons, Circbesitie P - 5 Raoli Fi Ne - S1-436-0008, Veriflontion 1. S16474-044

o*e mvmmnrrm wae
SR VY S —— o Do sbish b sobianial el
: mmuﬂﬂ:n—m- “ﬂﬂﬂlﬂ.“ :.‘l'.
. ﬁ—h‘: mu "2:- ﬂ. i Wl papanl ¥ pep Sovu reuvinal b
inlnsagyr by gwns, jlivine allly i hmmmﬁﬂunlﬁ-mﬁ ofis vigiant deamppny is
. i Sl e A . .
sl my

o | | _ THNHTSA 012009
. Charting a Course for Excellence Lomunern av.on



e

p 'Bmmﬁmau 09/19/96 16:15 (3 :03/03 ND: 163
HPF % :

From: YOEQYAH --YOVROQ . Date and time 08/17/96 0€:37:50
Te: MCEENEE(--ISCDCVNS S )

Prom: YOROYAH ~-YOVEOD  TXEVKD: :Al::YOKOYAR
Sub{: TT Claim

Prom: FAME: Hirokazu Yokayama

FIFS: TOKAT EAPTON
TRL; #1-52-503-5181 <YOKOYAH AT Al AT TEEVED?>
Tt Een dolow o
L5y 43 Hes Ralow
the following is my raport: to TI-Japan. Plassa lst me know
ln& racant your ggmnunicltinn with TI in the U.5.. I think we d d.uvuriﬁhing

in TOC wita, If the discussion advances to the process conditlon, thie
yg:; %gxg I can suppert tha cnnnuninltian but you lguuld ‘be involvad
w ~Japan.

bur nnnly:l.n ravaaled Chat hpr.cn* was hg:olym hy s strong base sven

thnuﬂh suspect mlb-rhl wai found akvenbl

FT=-IR of n'pl:nnt :Ln the 4 showed clrhnuyll.t: with a lot uf
volume, gcndn: conhector wam i.dml::l.!i- am &4 teraphthal

acid uJ.r. -h.tuh niqh ba & dng:ldltiqu af PAT. The sctor wias made uil;h )

PRAT and it im vary stable toward any sclvants but alkall and bolled water.
This iz also tha remson wh;ﬂl atrong hut m axistad at ths assembly.
Nat only Kapton® but alw T wan hzﬂm
Othar investigation £ar ths c!.n:l.- nh-nk the pH. But nvn:{l: n\g
th dlscillad

normal. 3% solution: Em.u .? ﬂlt‘.‘l pmrdlr was dissolvad
water a» 5% lnlutiamplls ATP oil: couldn't measure PpH.
Water extraction for pasts in t.‘.h- ulmly waa 2onducted and MS anal
wag applisd to the ml:l.'rl a, Dnlglul-r and Cl- ware dltlutld Mo MHe+, a 1i 1-
K+ but the majority was Ne+ and

* | T : 1- Na+/Cl-

. (micron-g/gl (m~mol/g) hl-g.fil {m-mol/g} (mole/molse}
Connector 5.7 a8 14 .8 230 6. 48 2.3
Stnunr T,ii Asg i15.7 180 5.35 .9
Hudy{ltlinltill s 48 17 0.74"° 25 4.70 1.1

Excanss Na+ at connector and senmer might indicate l.'l.lult wolucion aw

theoret Gli n?nb-r of Ha+/C)- = 1, II but » suspsot ulur ial couldn't bw caught
by our analysis.

Regards,
. .Hizro _ ’

. To Diseribution List:
mﬂzm:lmmsmumwmmmuﬂ

TI-NHTSA 012040



Form 5618
' BENVIRONMENTAL TEST LAB REQUEST FOHM

- {ONE TEST PER REGURST)
j DATE Al 27 1558 REQUESTED B"rj— . urﬁm
P REQUIRED COMPLETION DATE ___Sept. 4, 1986 exTENEION 170 _ws ew
CHARGEDEPTNO,___ 127 10.NO.___ 10160 REFORT NO. _O52y08L
i ~* REFERENGE SPEG. NO. ASTM 8117 TESTED BY L—?E}
! SOURCEOFTESTSAMPLES___ Design Eng. COMPLETION DATE 9-4-9C
- QUANTITY OF TEST SAMPLES 20

TRAT REQLNABMENTY: mﬂEmn“m _
[Pisane conchact (he sall speary et ASTM 5117 on hess asmgisa unt the moming of Bapl 4, 1996.

- ‘TEBT PERFORMED:
l : Ty, 0930 P22-9% o

ooty 00  9-4-9¢

TEST AESULTG:

l EQUIPMENT USED: CALBRATION DATE: MNEXT DUE DATE:

e ', | TI-NHTSA 012011




" Attackmant 2 te THL-E-0001

L2408
SRTAUPDATE g.og.al

Pmmle s e e p el

QPERATOR

TI-NHT&A 012012
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PR T

Form BO16

ENVIRONUENTAL TEST LAB REGUEST FORM

(ONE TEET PER REGUEST)

DATE Aug 27 1999 REQUESTED _m: "
REQUIRED COMPLETION DATE___Bept. & 1808 EXTENSION .. 8170 ws 1298
DeVicE Kapton disphmgr s¥ipa -
CHARGE DEPTNO__ 127 1O.NO.___ 1680 REFORT NO. 0526 0RC
AEFERENGE SPEC. NO. ___ 20807-PeH. pg 18/18 TESTED BY L-g._l;
SOURCE OF TEST BAMPLES _____Design Eng. COMPLENONDATE 1 -4-9£

QUANTITY OF TEST SAMPLES 2 _

TEST REQUIRENENTS: (TO BE FILLED iN BY REQUESTER)
Pleasa gonduct tha sall sprey tset par page 18/18 on the eitached Honda spaciiicelion 2000F-P6H. Pleavs canduct
{onty T opcies or aa marny s cah be conmpleted by Sapt 4.

TRAT PRAFORMED: 3

Stavt 07+ 30 g-29-9%6
OLT: 1000 9-4-9¢
TESTRESULTS:
TOUFNGHT US6D: CALIBRATION BRTE REXT DUE GATE:

TI.NHTSA 012013



2 4 ENDURANCE PERFORMANCE

11 SALT SPRAY i

AFTER. TEST THE ROLLOWING

SHALL BE SATISFIED:

1. OENERAL FERFORMANCE
EXCEFT TEMPERATURE
PHRFORMANCE

2. STRENGTH FERFORMANCE

12 M 16

DRY|

1CYOE

DRY

S0C

PERE

1Hr

6Hr

1Hr

WATER FROOF

TEST AS SHOWN

TI-NHTSA 092014

13
/i

2B80Z - PEH -




" Attackmant 2 to TEL-M~0001

EVT NUMBER 0526 -OFC

SETR OATE | ‘Jﬂ:ﬂl

TL-NHTSA 012015




J._-_h_-f,.ml-i—- .-

DESCRIPTION

.:-'!S}(K) F’H()fﬁ-ﬁk IMING FORM

INITIAL VALUE 1 40 _

INTERVAL

INITIAL VALUE 2 95~

“h

.
\

SRBEy bk

" FINAL | FINAL | INTERVAL | cONTiNUE | AUX.| NEXT | LoOPS ‘|
|__VALUE1| VALUE2] TIME _ |DEVIATION | i INTERVAL|
0% | 95% | ks | | &
0% 75 2:00 3
ga%c | /5% | o0 | F | | ¥
_Go%__| 5 | Leer N
D% ?3%e | 00!/ (o
| sD%_ | 95% | o | _ i A9
_&bc_ | /5% |eowo | | .
&% | % | _poi€0 | R N A
| % | 5% . _| coo . _j_ e O
0% | 5% | ofi5O 44
b | AP | oovo_ | I I ek _
0 | /SR oo |_ .. __ _ /3
| ~a8s /5% 2230 Vird
0% _ [ /SR _|ea3a Vo L _ . s, _
Yo% PSR \ceifo | L .z lsm

-

. 910710 YSLHNL
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From: mmmummummmmmummnmy '
Sent: 'rmmay September 12, 1996 5:45 PM

To: Waghar, Clule

Subjsoks RE: 142PE BASE ABM FROM Th:  TSL ¢ 141784

Ri=161 8Tl DIV=DUE0 CC=00E73 BY=AHOP AT=00/ 2/06 04:008 PM

MEMOBANDUM:
90578
TO:  CHRIS WABNER COWS -
CC:  AMYANDRES = = AMY
ROSE U ASU .
GEORGE OLEAR AETL
BETH KIL.L EMIL
HANK QRIFFIN Ha1
BRYAN DAGUE DAGL
BRENNAN Uais
TOM CHARBONEAL TC1
FR:  ALHOPKINS AHOP

SUBJECT: RE: 142P8 BASE ASMFROM TW:  TSL#141784

After recalving your raquest for inpute on my MEQ, | resltced that | hed
fooused too narrowly on anawering tha original objective that you posed.
mmnmmm

'er'nppmﬁum hlﬂuuﬂww
mnnh mm#ﬂuﬁrﬁmmmmm

looked s crzod Drsea Wi (It wae only ewface csidieed).

mmmmmmnmmmm
Babolan woukl kndw. mone delalis). This zing hes to go somewhens, and i
often wiis up on the surface. In other words, & wen't sunarising that
wnlwnnﬂnhﬂnmhmm“lmrpﬂdmbmlhu

mmmw

Jist a8 e Zino oan be aeperated from the-copper in the hrass, chiorine Lol e A

can separate from sodium ¥ the sterting point is sodium chioride. In How bo,”

partiouter, the majority of the iron-rich comosion depoeit on the disc

showed large amounts of ohlorine; iron end caygen bit il didn't show A, Y sH, 0> M 14
clear-cLt avidence of any sodium. a # o
mwﬂl:nmmwmullmmdﬂhlh . .

disostn bicausa the secondary e of zing cbscurse 15 only na of Fner af

Page i1
TI-NHTSA 12023



ediurn, Ovanl, the mtio of the two pesle of zin seems to show that

“Just zing and not sodium e prosent but we can't rule oul the poesiiity

of some sodium beirig presant. After | sent out the firet MSG | meleed
Roes o go becic and do a pafistaikdng search for any sreas that wa couid
suy definitely had ecdium prasent. She was only &bis 10 find & few smed!
cryaisie over the whole surtace. Suipriaingly, she aled found some
calclum in thees crystele thet were malnly sodium chicride.

:meuﬁmmumm.mum :

ORKIINAL MG FOLLOWS:

:-uEIﬂLi mexg.ftg.Y.com»,
"CriAn, Hank HE1" <HG1 Smeg. ltﬂtl.ﬂ:llb.
i 'Dlilll an" <ixiagua ahemal.mo.tL oo,

Bubjeit: FW: 142P8 BABE ASM: TEL #141704
Date: Thy, 12 Sep 1008 10:36:12 -0400 '
Enonding: Eb TRXT

: I.Idillmm

Wihan we 190K e Kapion off the disos 2eet on the sak spregelohed
mmm.nm.mm MMEWMM
Al has taken a look at the rings and his tesidts wo below. Ay

I?;-’

From: - ANOPY%mimiGmagic.AgiLoom{SMTP:AHCPY% mimid magic.ig.t.com)
s-ur mm Septomber 12, 1098 0:57 AM
To: Wagner, Chiis

- Subject:  142P5 BASE ASM: i TOL# 141704

-MEG M= B00TS1 FR=AHOP TO=CDW2 SENT00H2/08 08:81 AM
H#-‘lHBTq-G DIV=0060 CC=00673 BY=AHOP ATw00H2/06 08:51 AM -

MEMORANDUM:
$0-579

™ CHRIS WAGNER - O3
: Page 2

TI-NHTSA 012024



 of:  AMYANDRES - AMY
ROSE AV RS
"FR: ALHOPKING AHOP
BUBJECT: 142PB BASE ABM: TSL # 141784
nm____mw.-

Daterming composition of dreas merked on phologreph.
MLHIOHE
mmﬂﬂmhhﬂumﬂﬂmﬂmmm

Gtttz brass: We daw COppAr, mmwlmmdm
{ectional ocieation).

“The area thet eppezrud coppery in oclor contained very lenge Amekrts of

chiorine arxi oxygen, Surprsingly, we sohuslly sew more zino then copper

._hﬂi-mahuwlmnmmﬂhn

The area:whioh you had thought might bo kapion actually showed mostly
I:mdiwh-.naﬁwm m%.mmlnmm

“The deta Wil be eank by Bomadetts Meynard through he intemal me.
ALHOPKING X300 MS:10-18  FAX: 1670

Paged

TLNHTSA 012025
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Wagner, Chila
From: AHOPYimi @ magic. kg HLoSm{EMTP-AHOPYmiml @ magis gt com]
Tl:t mm Saptember 12, 1996 0:57 AM
H Wiagmer, Chila

Subject: 142P5 BASE ABM: . TeL# 1417!4

MBG M= 900781 FR=AHOP TO=GOWS: SENT=00/2%0 08:51 AM
Rit=108 BT=l> (NV=0060 CC=00673 BY=AHOP AT=00/12/06 08:51 AM

TO: CHRIB WAGNER - ch3

CC:  AMY ANDRES - AMY
ROSKE 8U RSU

FR:  ALHOPKING - AHOP

SUBJECT: 142P8 BAGE ASH: - TBL#141784
ORJECTIVE: |

Detormine vompoation of sreas Merked on pholograph.
CONCLUBIONS:

mmmwmmam oxicizod brase color wee
mmw-mm zlm.lndlrdnmmﬂhld

MmmmwmhmmWWMd
chicrine and oxygen. Sorprisingly, ﬂlﬂllfunnmﬂnﬁmmpnr :
In this arens; alao we saw & Sinall ainount of kon,

The arsa which you had thaught might be kaplon actually showed mostly
irn, ohiorine, and oxygen. We' aleo, howavar, ssw soma tin and zine.

mmmmmmmwmnmmm
AL HOPIONS X3040 M9 10418 FAX: 1670

Page 1
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TECHNICAL SERVICE LABS

LOG NO.

Y ;
A-E;

CATE EGLIPEEY .
?.;um- ! 1 : -
ey Kg{gﬂu : fagg Lonale Filat
REPQRT OF RESULYTS:
DATE RECEIVED DATE OUT T/ 5"‘:7& 740
FROOEDURE LAGD TS 4~ o
A Fo- 7 50 |

Thi=421 CLKE=122
WIRE=432  CAN=D54
EPD-821 AD DEV=288

_ 7% _
_ Tt 140396

FACIL-514
FACIL=821
FACHL=E31
STAFF=B5E

THNHTSA 012027
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et

IilllI Elizabath
From: KW, Elizahath

0 Wagner, Chria CDWV3
Subject: TBL # 140898, Exaring atchad Kepton
Data: Friday, Septambar 13, 1008 10:33AM
Objactive:

Detormina whit has gttacked tha Kq:nqlnaAFTuuw oyl aak spoy tesding.

Resulis:

H-mmmmﬁumwm-mhmum polyimides material. The top
match from the spectral ibrary was with. a eference sample of Kapton with 1 metoh facior of 59.8%.

The spectrum of the bisokened pives a very trace. The top matoh i with "polyemide-imide” st 70.8%..
This bs quite ditferent than the pa slone, There is also some evidernoa of hydrolyne, s you ouspecied, |
muthematicalty subtracted the water paaks from the spaotrum, but came up with the sama matoh. i is possibla

that this [s a degradation product of e patyimids.

| atterpied to scrape the surface on the blackened area to isolate the attagking compound, but thare wese no
strong metches from the lorary.  The top metoh s shown & "Nest (Nujol)™ ot 51%. This s another name for
mineral ofl. You will see In the speotral printout ihot i 18 not o good match. Tha surdace of tha degreded Kepion

v probably & mbdure of matedais making derdificetion of thva individusl components fficuk. This ks why we
aren't gatiing eny sirong matchas with any one compound.

Al's mossage mationad & lavel of [ron and chionde, :ulmlnnndlmﬁlnﬂmnmmrmm
[t doss not ratoh awdﬂmﬂmhmhmmph

Iﬂmmmdmwmllmﬂ. Plaasa sl if you have any questions

Regards,
Beth 3088

Page 1
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» Tom
B..Mﬂ. 1000 £:08 AM

Bryen; Wagner, Chris
Tummfunmmmﬂuﬂm

5’5‘;;‘
E

Eﬁi

Subject:

B, ws shouid ek Th) 40 sand photos of the parts inciuding the kaplon. Aleo, R dossnt sound Rics ihey heve the
m_m:m. Thees would have svidenoa of laslage N they were st fauk &8 'We supect.

Tom
o Swant, B
Sonh: Tumpckay, ALGEE13. 1994 B:46 AM
Ty m.mmmmmmmmmmmwmm
Siaphar: Baeat, Bl
Rubject: RE: TW INFO> for 14255 EXMLIE AT HONDA,
RAya’s reapones FY1....
Bl %3406 pagar-0550
Froms [ ARMINITnagc G H ooml
Sont: Tuaschay, ALt 13, 1996 D:200M
Tan Boranl. B
Subject: 14299 IBIUE AT HONDA.
To: BiLL SWEET Wi
Copy: TAKESHI TANAKA JATO  OSAMIUSHIDA KUS
AT IHIKO NAKANISHI KAZN
From: RYO IWASAI WA

Subj: 14273 (BSUE AT HONDA

| HAVE TELEPHONED TO SEVERAL PERSONS OF ENGINERRMARKETINGFSE WHO ARE ALL IN
wm Vﬁm WIMWMTWHFBEMHHWWEM HAD A

mumwmﬁmmmmmmmm1mwmmnﬂmm
TO A KAPTON FAILURE ON AUGUST 9. . '

FOLLOWNGS ARE THE TEST REBULT OF 142P5 AT HONDA

FACT 1. HONDA TEBTEJ?UIITBOF‘lﬂB{H-Th
N CASE OF Oll. PREBSURE 13 ZERC, THRERE 18 CONTINUITY.
£. WE CAN 8EE SOME WET INSHDE CAPLER OF 142P8

a. WEUAHHEE&BHWHAFM AND THE ROOM AROUND CONTACT TURNED INTG
ﬁnmnm AHEHWEWWEMMWWMWW

Pugs 1
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. 4. WE CANNOT BEE ANY LIQUID INDICATION WHICH RAN INTO A SPACE BETWEEN
L : DISK SHEET AND HEXPORT.

OUR ENGINEER'S VIEW ON THE FAILURER ARE;

VIEW 1. BOME SALT WATER GOULD B ENTERED INTO THE SPAGE OF OAPLER RUNNING
'R THHEHJBHAHALAHBEPHLEEFDDMEGTOHAEBYGF1EFHDUETGME
- FAILURE OF GAPLER WATER PROOF.

zmwma Mmmmmmmmn
WE NEED TC RRCCNFIRM IT,

ﬂ _ ' WATWHMIEMTDDOAHE
|

A, SPECIFY THE AEASON WHY GALT WATER RAN INTG THE ROOM OF SWITGH FUNCTIONTO -
APECIFY THE REASON, W NEED TO CLARIFY THE ROUTE THROUGH WHICH SALT WATER RAN
INTO THE ROOM OF SWITCHING FUNCTION. _

“TW&TEHHHHIHWEMHEEMHATEMW

) -' wmunﬁnﬁwmm-»m-mmm—umnﬁmm
* mmnsﬁmm—pmﬁymmmmm
DA SHEET —o ROOM OF SWITCH PUNCTION,

k) FAILLAE OF SILICON SELANT —o- THE SURFACE SETWEEN DISK BHEET AND CONNECTOR

IN ORDER T CLARIFY BALT WATRR RUNNING ROUTE INTO THE RGOM OF SWITCHING
FUNCTION, FOLLOWINGS THOUGHTS WAS CONSIDERED BY CUR BNGINEER.

| THOUGHT 1. WE OAN SAY THE ABOVE (b) OF SALT WATER RUNNING ROUTE CANNGT
: BE HAPPENED AS THE REBULT OF ANALYSIS THAT BAYS NO CORROBION
umnumufmamﬂmmrmnmm '

: THOUGHT 2. IN ORDER TG PROVE THAT THE ABOVE (g) OANNOT BE HAPPENED,
R : _ WE NEED THE TEBT BY PUTTING A PREBBURE ON THE KAPLER.

i THOUGHT 9. IN CABE WE OAN OONFIRM THAT THOUGHT 1. AND 2 ARENOTTHE
o CAUBE OF BALT WATER RUNNING ROUTES, WE CAN S8PECIFY THAT THE
!ALTWATEH'HMIH ROUTE GOULD BETI-EME{:)

11-IWH-IT4-.PEHJGGTTEETTHE BENJHEGFHEPBUBHEFEHFETEAHFLE
. WHOSE CAPLER SRALING )8 PERPECT FOR THE CONPIRMATION.
‘GOT: CYCLIC CORROSION TEST (HONDA'S TRAT METHOD)

WMEHWHLTWYHMWMQ)DETOWH

A DAMAGE OF

g o WHAT 7 VMO WHEN

" -MEABURE THE INSULATION RESISTANCE AT THE  OKUSHIDA - TBO{M18)
s %%mmewﬁm OXUSHDA | TED(19)

TI-NHTSA 012039




- BLIOON SEALING (PUT PRESBURAE FROM KAPLER).

' B.GGTTEET{PEHFEGTHEMEHE‘!EALIIIB] | HONDA @300

C. KAPTON IN THE SALT WATER O.KUSHIDA TED{8AT)

OUA ENQINBERS' ARCOMMENDATION TO HONDA AT PREBENT WiLL BE

HEGMEIIJA“GH 1. WE WILL OHANGE KAPTON MATERIAL FROM H-TYFR KAPTON
TO F-TYPE KAFTON WHICH IS COVERED TEFLON COATING

n:cummm 2 WE WILL PUT SOME MATERUAL ON THE BALANOE HOLE THROUGH
WHICH AN AIR GAN RUN THROUGH BUT LIGUID CANNGOT BE RUN.

BILL, THANK YOU FOR YOUR ATTENTION ON OUR ISSUE AT HONDA- maun.:.lmu.n
GET CONTACTING OUR FSEBY PHONE.) MFEWMHH.FWTGWMWHGH-
CAL SITUATION OF 142P8 AT HONDA YOUR ANY RECOMMBNDATION nn.mnmumnm
ARE VERY MUCH APPRECIATED. REGARDING THE DAMAGED BAMPLE (CAPTON FAILURE) OF
142P8 WHIGH WAS QIVEN BY HONDA, WE CANNOT SEND IT.NOW BINCE OUR ENGINEER WAS
mwmmmnmmmwmmﬂmmmnum
nmmnmmmwmmnm

mmmmnm
H‘I"DIWA!AK] WA .

‘e Pt el ki

fHﬂHlI mm-lwn TOWEVE OENT=0R 00 08:3¢ PM.

=182 STl DV=0072 CC=08022 BYwWE4 AT=08/12/08 01:48 PM.

.MmhMWInww“ﬁ .

i Ut areas 10T furthet
Ayo,

-mmuuummmmmmmm

vent hole.: Mm

h-l.llkmtﬂumﬂ
hmmumwwmm
ls connecion & conneciér seal 1o pring?
mmwmthm

e
or has any or wa P
smounts of water drewn hhlhim THHI:IJH-ITHEHIHE&.

hLﬂpﬂhﬁ-mhhm
Paut 10 print and npt under stonin?

mmmmmmmmm |

A m#iwwwmmﬂﬂhlyﬂmwmuwm

wmwmﬂwm-mmm
m calration, ok,

. Pages
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S e — -

B> Were the parts tested undar slectrical cuunnt load?
C> What la the parl orlentation during the test? Conn upioonn down'?

D> What did Takeshl maan when he noted the Kapion was melted? Doss k have
Iﬂulﬁnﬂihwﬂumddmﬁ“kuhlmﬁﬂ?hﬂl
have isak IN the port end OUT the connaclor vent?

E> Could TLI sand TiA ons fallad part for oUF Analysin?

Tharw are two problams in thesa falkres. Fint the Kaplon degradation but
mare importanty that the part leakad st all. K ks vary Imporiant that we
separaie these lssues Az Boon As Possible, Laminaied Tellon oan b ueed e n
barrior on the Kapion such as 1-3-1 or .5-2-.5 o improve reslstancs to waler
but the part will st tal sleciricalty. Ohris Wingner at TIA wil

the impoved realstance of iaflon costed Kapton againet sall waber.
However, the goal neads 1o be fo fix the lsak and avold providing Saginomia
with the poaaibia diffsrentiator of "No Kapton®.

We ofton ses such water Intrusion dus 1o best sat upr problems., pariicuderily

cams 2 shove, Baned on the Hmied Info wa have indey thet sppssmio bem .

high posaiblity. Plsass send Ua a fallad sample as s0on as poseibie 1o aliow
a more thorough fallure enalvels oo &t TIA. -

Regarde,
Bl x-3480 Pager0850 MSG - WS4

Page 4
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. A

Our wrderstanding iu thet & s CONFIRMED thet the part lesled through the vant hole. Potentia! causes;

1> Laak past the oonnecior ssel
is basa housing ta print with suriaces Minish
le connealor & connecior ses! 1o print?
mm.:wmmmﬂrrum

Mmm = if the wire lead from the connactor is in the skt beth or hes any
type of aphos or connadtion I tha bath we have sasn
mummmmmmmm WIRES.

3> Lol pamt the wire (rommnat in the connealor
Huthprilmdnuluﬂlrm

Wo would ike fo understand more about the: “felluran”.

A» maummwmm«ammmamﬂhmmmmm
skt apray such as ourmant leakage, dislectric, sealabily, calbration, ato.

annﬂumwmmmm
Co What le The part ortenimtion during the teel? Conn uplconn down?

D= What did Takeshi mean whan he noted the was meltad? Doss & have holes thet might be eviience of
chamical sttack or ia K wrinided? Couks R have leuk {N the port and OUT the ocnnacior vent?

E> Could TL) send TIA one faied part for our analyele?

ﬂmmhwpﬂhmhﬂmhhmﬁﬂhmmmmwmmﬂnw:
all. #1s very importent thet wa separate thess leeuse As 8oon As Possible. Laminated Taflon can be ussdsa s

barior on the Kaplon such a8 1-3-1 or .5-2-.4 o Improve resistance %0 water but the part will sl fuil

Ohrle Wigner sl TIA will rivestignts the Impoved resistance of tafion coated Kapion againet sak water. i-lnm

he gos! neads to be to fix the ek and avold providing Saginomia with the: possible diferentiaior of "No Kapion'.

W often sse euch water intrusion dua 10 test set up probloms, partiauledly cause #2 sbove. Based on the Imed

o we have ioday thet appears ¥ be a high possbiity. Plosss send i 4 falled sample 20 soch as possible to
wlow a mors thonough faliuve analysls hava at TIA

" Regands,
Pege 1
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: Feom:
F Beonk Ficiay, August 0F, 1996 1:47PM -
Subjech 14278 Mig Mo @ 1PM

' mmmummummmmmmm-lmm I-IE'FIq'JlﬂIl
i , quits agrassive calling for selt spay oyoling betwaen amit spesy and drying st 60 degroes G,

AR parm fallac with-anit weter erisring Into the contect zons apparently theough the vent hole. Takeshi noled
that the Kapeon was aleo "melted” or “discived™ whare the water reached the Kaplan. Honda ls very conosmed
wih the Kapion degredation. Mhhw:lﬂlhdﬂhhtmmnmam
H.MMWIWHIWHMWHIMW '

PR _ moummm TI-JI'IIIWWIII'BT:IIWB.

PLE#EEH.AHTGHEETHEHMYH!AT1N FHINGUIFHDW 18418 WWF&HW

To: BiLL BWERET W4
Copy: RYO IWABAXL - WA
From: TAKESH| TANAKA JATO
Subl 142PB

HJ-.NHR‘{FGHBMIE’H‘H. FLEHHEWEE HYDIEHI GITHB. | HAVE A PGROONAL
| “FRIOM 082 THRU 0B/ AND UNABLE TO BE IN GONTACT WITH YoU
mnm@ PERIOD. .

' REGARDS, -TAXEBHI TANAKA

Page2
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i’ : . . -
ey =, b P d

R A i

———— AR i,

. ARGARDS, :
TAKESH| TANAKA

" From: Sweet, BN
Senk: Fridiry. Augusi 09, 1008 1:48 PM
Ta: Charbonaay, Thomes: Dague, Bryan: Wagher, Chrie; Butiar, Stephen
Co: Soyder, Gary; Kost, Dan; Pachonis, John; Buckdar, James
Subjest  142PB KMig Mon @ 1PM
- imporanos:  High
.

wmmammummuwmm I-l!'r'nlltwm RGTs apec s quito
mmmﬂwmmﬂmmmamduma

umﬂumummmhmmmmhmm “Takash| noted that

the Kapion was alsd "melisd” or ‘disclvac where the waier resched the Kepion. Hondais very concemed with the
Kapton-degraciafion, umnmuﬂhmmmmmmumm Huh

thett Saginomin'e approsch be.a wekled diso deaign W no Kapion. -

o mmmmﬂmmmwmmmmmmum

PLEASE PLAN TO MEET MONDAY §/12 AT 1:00 PM IN GONF ROON 1218 TO DEVELOP A RESPONSE>
Pletvin be prepared to disouse;
-mﬂmm-ﬁﬁm;

pﬂlﬁlmf (tsam)

' 'rﬂu.l.m'r uim -
Copy: RYO.IWASAKI. WA
Fromm: TAKESHI TANAKA JATO
Subj: 142P8

. BRLL, SORRY FOA BAD NEWS. PLEASE ADVISE RYOICH! ON THIS. | HAVE A PERSGNAL

mmmmmzmnumsmummasﬂmmmm

- DURING THE PRRIOD.

. Paget
' TENHTSA 012044
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Prom: Wagner, Chris

Bant: Monday, Auguet 28, 18548 1123 AM

To: Makanishi, Knzuhiis KAZN; Kushida, Osaml KUSH; Tanale, Takeshl JATO

Co: mmmmmmmmnmmmm
Subjsol: HEPSI{q:hnlndBdﬂuerut

Nalanishi-san

Hond wn the esma teet on eafller designs of the swich, E-llrdimpnnd. The ohly difernce lathe vent
or balanoa hole I tha bass.

mmmmmhmmm ﬂ-ﬂumhm'ﬂul!ﬂu1 mm kohg.

mmmmmmmmmmm immmmmm Am'q:luwllhu
M Iomomow. Dupomt of Japan i analyzing.

The next mesting with Honda ls September 5.

TIA COMMENTS

The phots do not lock fie yctrolysia alone wae the fallure mads. The Kapion looked dissoived which I not
Wphoel of hycrolysis. Tho biack okt s alss Unususl

TIA would ilke to ask Honda aoins quastions sbout the test.

1. Wars the swiichad pressure oyoled dering the fest? If yes, what were the oyole paramedars:

4 of oycloa |
amwheomn

2. How fast did the awiich ohange tomparaiure durdng the a7 mmmmmnmm
tempstaius changa. How much tme 3k & take for the swikoh to go from:

40 o 7

a8 10 007

a0 1a 507

50 1o 807

00 fo 207

20 to 407

3. What wos the condilion of the salt waler solition?
Whazt wea the eolulion pH?

Poge 1
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What was the qially of tha Incoming water?
mwmmmumuhmm
Whal sall wae (wed?

4, How long wero the wires on the mating slsoiviosl conhaclor?
You ssid they were at least 1 min kong. Could you find owt pleaes?
Ware the wite andis In the chambar or olr?
Doos TLI hava a thitey axplaining how the wider sntaied the swiloh?

) think 41 and 34 s the two most importint questions.

'hugmhhqudhnﬁﬂﬁmwlﬂ-mdhﬂumhhﬂww mnlmm

action will dreewr water through the wires to the orimp st the . Prassure dfferances will
mnlrwh the swlch from the wirse. ' The toat MUST be ron with the wire enda OUT of the eskt sprity
During the comvenestion, Mwmmuam ARnhough | Teflon costed
ﬂm-ﬂummmwmm oot anime be

Kapion, | STRONGLY U
=ﬂhd. Wihout a root ouzme known, we omn ne! gusrsntes & eolution, ImﬂhthHﬂi

.You selmd ¥ TIA thought the vent hola could be slimineted or moved. Th data shows that the hole.is naeded for

oultzution stablity. | own not now think of & better pisce for . | aleo recommend NOT putting a far in k.
ACTIONS

Sal sprey test Kapion

Ask Honda questions 1-4 above

Sand fallad Kapton sampie to TIA
Amenge next phone oall

A
™
Bvaluie faled Kaplon | Dupont of Japan
™
Kaz

Immuﬁummwm | wil keap you updated on TIA progress.

%“l' E

. Paga 2
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i

/e

cCT

H;&{gfs_* SM.‘r;M B “: 5

'Dupnff" wited Mo OH
' Gm_sz O, _ :
cedd o mete PhpH awect, (80F) CE-%T
Ji'?#fﬂ- U:.»‘.‘.'JH , ] B .
. Sene (uh need -Hu du 3 ‘m-fr H, o m«afy
uﬁfﬁ ,
OHT Hao‘f‘-..:,. l‘ﬂ-d—H IH, O
-l-l.fa‘" o Mt

LM 3- 'r‘"f on _q.ru:f; Fi‘/‘g’;i.#“m-‘;fﬁ'_

s Honda' Whet) yeord Hf’ J'H"c .
o S;H— St ﬂﬂl‘f -

Wf ;uuﬂ-mr we Tour, | 5_&#!!”6"&-_5

ﬂa;.m:b,
. Q.u h'b, oF mﬂuﬁ-j Had ——)Ij
v St ll‘t-—gjmf ' | S
v Wha ot . ud'ﬂ fmr ﬁ_‘,k .,.J{'-‘f"
v Wy fag S, 9..,!*”( R . |
' ﬂw-u--'fwu - - |
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14/5*& Q;’Po-‘f‘ Cells

/  ri-i4d 380 BT

s |
R S Spor

e lwhet (ab #(n_ v have!
‘ ’ ¥ ﬁk/vo
cif)‘ & 2 .
¢ Do they want phefs?
v \shat o gt Mo OM Haf allacls fﬁfﬁh.
rF e Lnuf wace r-lwe. & affack.
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Hydrolytic

Stability

Kapinn® fAlm iz made by a condensa- mmnm:umgmdnw:hantulpufw—

thom reaction; therafore, 1tz propenies are mance. A decreasc in the: @xnperwiore ad the
affected bry water, Althongh long-term expo- water content will reduce the rate of Kapion®
sure o botling wwter, as shown in thacurves in - property reduction, wheroes higher tomperature
Figures 3 and ¥, will rechuce the level of film and pressure will increase it.

m:ﬂdﬂmmmm
Figurs 3. mwmwu1mmrﬂmwuunn

I;l.mi'lmlll

- -

]

20 | 130
Baul - {
l '-m!

m- .

b= -“m

12 = 1

.

" - e0.

I.._

n ] ] ] | SRR i ! | ] ] ] 0

0 02 04 DS OB 10 12 14 18 1B 20 22 24 28 -
Thoe In Bolling Witer, x 109 & :
Fguws & memulmmmmmmm
0
of :

_ 1 .
| e —
H .
- i
L i ] ] 1 1 1 1 1

I
ﬂ.ﬂ.!ﬁ.i!lll.l

umuuuuuuuu-
Tioes o Bafling Wewmr, x 105 h -
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Unit & Carbon and It Comp

w“g ; gﬁg\f
padypisly

Hydrogen bonds link the chaine by con-  with the evolution of water into e

nacting ): nwith)——ﬂntdﬂnmt s mnlhd.ﬂubmdid;
chaina. Bince nylon hes no bulky side coaking.
chaina, the molsoules can pack cloasly to-
pﬂncr.;;‘wl;;mih:rmlﬂn:ﬂbutham

Nylon is mads from the six-carbon di-
carboxyHo acld, adiple anid,

. .
H 4
and hexamsthylensdinmins,
30, Nitrlles. Nitriles are alkyl faciy
tives of hydrogen oyenids, FION. TH
H-\N H/H hava the general formula BCN. Acxy
- 4 N ‘

H
This acid and amine resct to form nylan ]>=E Cm=N
-.'lt{-lﬁmﬂnnlﬁl'hhhhpolyml'lﬂd
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TEST WORKSHEET
2 oK 3.3 . 48; 08 D
3 OK__ 134 ;. & 0,06 [
4 oK ™2 @ 0.08 oK o
5 oK 104 aft 0.8 - OK o
.8 oK T 1383 824 0.08 OK -
7 oK " Ti3tE . 64 008 OK __ VACUUM ABCD
B oK___ 1369 © 604 0.1 O‘E #T12 .
-8 oK 1214 544 g1 ___ 0O
MR AR - AR E N ¥ oK o
[ oK iaam . OK
2 OK - 183 | €13 008 | OK __
T3 OK__ 1282 686 008 . OK TEMP.CYCLE ABCD |
14 QW - 1327 133 007 OK__ #1318
is O __ 1313 a4  Opd - OK -
1§ Ok T 12127~ 7 008 oK T
17 T 0K dA4 . Bed 008 OK -
__18 Ok 1319 = 884 _ omr  OK L
L oK WW%LH T
WM oK 1247  BAE 007 OK #1954 INPULSE ABCE
2 OK_ 1782 ' BBb 008 oK . L] .
ROk 133 eha | 006 OK
2 Ok 1308 | 804 0.08 " OK e e
24 _OK i30T oS 0.00 oK e
25 OK 144 &8 0.08 oK - :
26 oK 1205 | &9 0.07 oK *Z3A § 30A PCE. |
27 . OK 1883, &34 . o008 | 0K - DUE TG TE8T SET-UP ERROR_ . ;
2§ . OK . 1238 ;| &4 008 0K . .
ok 13N & a.07 ek .- .
_"MA__ DOK___ 1348 | 704 008 OK = ; : .'
37 _OK- 1261 . 64 008 OK TERM.STR . ABCD
3% _OK 1383 &b 006 _ OK 142 '
| ROk 1277 643 008 oK
M T OK TR . Bad 006 OK
3% oK . 1238 ' 804 008 OK .
' _%% OK — 139 ' 483 = 04 oK o
37 _ . OK_128% . @17 . 008 OK . ]
B oK iwIT 81 0bT . oK -
Preparad by ELAINE ROBE, X:1907 810/59 Pege 1
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~ Prepared by ELAINE ROSE  X:1907 91618
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POST TESTS

E*—_"__L 7TPEL2-1 DATE: A&7 ]
A CALIBRATNON 8PEC w _ _ e
: — ACT 90180 MP.i
REL  20MIN . ASMEP.. LAB TEST # 5221854, :
ASMP.
|
:GUR. “ABCE.
1 oK _; 1% 8 018 | ﬁ F18 : .
2 [s1 1214 | 588 & 0432 :
I 3 oK 1347 ' @0 037 - oK
4 OK___ 1398 T84 021 0K —
6 _OK " i24 804 0.3
i e ___SOK 193 e13 026 __
7 oK 1338 . 664 _ 028 OK ___ VACUUM ABCD
] OK 1344 887 021  OK T2 —
7 oK 1288 (] 0.3 OK
1 oK 1224 6883 023 ' OK
[T oK 137§ _ees 021 QK
12 ___OK V247 @48 019 OK T
19 Ok 138 &6 019 . OX TEMPOVCLE ABCD |
" "gfc 1% __HI 0.2 g_ #1518 ' ]
! 15 1 M4 04
18 OK 1989 _ 808 019 oK
17 oK 1219 e19 0 - CK
18 oK 1185 ' 832 028 OK ]
19 0K 1201 864 027 _OK TIUIDRED. EGHJ A TYRONY
20 OK 1144 __848 024 OK #1904 WPULSE: ABCD
3T K 1148 . 812 025  OK — RN
7 oK 171 - ead 083 oK
2 oK 1144 881 148 X
24 OK 1174 &34 083 0K
(38 OK 1182 858  B71_ OK ]
26 oK 1145 844 0.3 oK .
a1 oK 1145 818 0.3 OK
8 oK 1108 888 D31 OK
28 _OK 1129 B84 034 OK
30 OK 1238 728 032 oK . i
kil oK 308 888 03 oK TERMBTR ABC.D
% T 0K e | esm - 024 OK a2 _
| 33 DK___198p - 802 _ 02 _ OK e
! 34 oK 8 634 U2 OK_ T
" oK 1284 - b 027  OK
M OK 1218 " 648, 068 OK _
] oK 1244 BB 023 OK
38 oK 137 838 037 0K
1
Fege TI-NHTSA 012083




1 -

i REL :
- » OK ' 1322 . 614 | 0.9
40 K 1384 . 703 @ 022 |
i OK - 1328 ' @98 020 ' OK -
B OK __ 1389 674 ° 030 _ OK .
4 OK _ 1414 700 08 OK HUMIDTY _ ABCPD |
4 oK 1 my 03 OK #4548 ]
46 TTOK Tiap2 T Tesy 03 OK —]
8 oK 1324 688 032 _ OK ]
47 OK 1388 6822 023 0K
48 oK {844 - 847 023 OK S— —
45 oK 1237 . 847 018 O SALT 9F A
. OK 1334 ' o8% _ 0B3 0K 054 '
BT Ok 14BE 488 051 OK — _
g Ok _ w2 sE 02 oK — ——
_ B3 oK 1304 804 03 _ OK T
B QK 1443 684 - 022  OK _
T I
Page 2
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