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Faga 1 OFFICE OF DEFECTE INVEETIGATION
- _ BECTION T
FETITION PILE INDEX
DPY2-017
DIEB SEQUENCE EXHIBIT

LY

. 09-11-92 DPe2-017~1 Petiticn: To Administratoz, Netional

\ ' Righway Traffic Safety Adwuinistration

) {HHTEA) from Benjamin Kelley, Instituta
for Injury Eednction seaking to initiate
& defect investigation of tha design of
gomé seatbalt buckla latch, Comnect
oan opun unintended during ace

05-21-92 DPP2~017-2 Lettar: To Distribution from ODI/NMHTEA. P
. Mvising of petition lnd a request for '
information.,
> -2a Distribution Lizta ' (1) . P
«9=23=92 DP92-017-3 Latter: 'To Distribution from ODXY/HHTSA. P
AMviaing of Eltitinn and a regquest for
1nfﬂrmltlan.
-3a  Dbistribution ntut : P
09-23-92 DPI2-017-4 Luhtnr: To Mr. Bahdlnin Ealley, 5

Inatitute for Injury Reduation,
Acknowledging receipt of patition
dated Beptember 11, 1992.

09-30-92 DP92-017-5 Latter: To Gatewsy Safety Systems, P
' Takata Inc. from ODI/NHTEA. Requanst
for information Hlth nttuchugnts. :

-5a Attachuent: Letter tu Mainistrator, P
RHTEA from Relph Hoar dated 9-17-92
with Patents 4,575,907 and 4,733,444

=5h  Attachment: Letter to Administrator, ) - P
. FATEA from Relph Hoar dated 9-324-92,

| Ttems identified by "0 in the classification
v column are exempt from pubiic discleosure.
/
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DuPont High Parformanc Bl
W%, Roww 238 DuFant Rosd
Pd. B

Clreiovilla, CH g1
Tl DY 4T0-0724
Faac (018 4740002

DuPont High Performance Films

September 17, 1993

David Czarmn
MS 12.29

34 Forest St.
Attleboro, MA 02703

Dear Dave, ,

Enclosed is the following information per your request:
Attachment 1 Pishols detection in Kspton® film l
Atiachmnert 2  YTD Hele Porformesce
Attachmont 3 Procsss desciption
Attachment 4 Sunmery of contact with TDC (JV pariser in Japan)
Attachment 5 300HN Tenslles md Elongations - YTD
Attachmant § 506FN1¥! Tensiles sl Elongetions - YTD

I sm still working on an opinion sistomont oo the us of Kapton® film in the
power stoering fhid you described, and will forward to you by €.

Good luck with your upcoming meeting, wnd please ket me know if you heve any
questions. )

Sincerely, |
Srat OBy

Edvard C. McKenris

TI-NHTSA 017487
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Texas [nstruments will only be supptied film which has been 100% inspected. Ay
pinhole detected will be flagged and removed in the mubsequent shitting operstion.

Currently, Kapton® film is inspected on an off-ine inspection rewinder, using a
proprietazy Inser ingpaction system development by DuPont. This system taices advantage
of the fact Kapton® film bocks certain wavelsagths of light. Thus if Kapton® s pussed
between a light source of this wavelongth and a detector, » highly effective method of
detacting the presence of pinhnies can ba constructad. The inspection system has located o
1 mil diameter pthole which was purposely introduced in the fim.

Once detected, the system identifies the srea of film whers tha hole iy detectsd,
and stops the flm in front of & lighted inspection srea. The opecator marks the location
with tape, flags the end of the mill roll, sad logs the location into the defect map which
accompanies tha roll.

Occurrence of Holes in 300EN:

Recent studies by Clrcleville personnel have conchded that the fwmation of holes
lesa than 10 mils in dlameter do not cocur in the mamdhcture of 3 mil film at Circlevilie,
This conclusion is based cu over & yours of resserch into the causa of mch film defects,
and the culmination of efforts to develop an on-line high resolution camera inspection
system. This sywtem, which will becoms folly operational by early nent year, has permitted
the opportunity to look st literslly milkions of aquare feet of flm, and have detniled
pictorial information stoned for ohaerved defects.

Furthexr detail is not available due to the propristary nature of the manufacture of
Kapton® fim. However, this new informstion has led to better undacsianding of the
dynamics of cur process, and the nature of the polymaerization reaction.

Attached is & year to date ummury of the pishols performance on 300HN and

S00FN 131 film. The daia is obtained from the defect map gencrated by the inspection
nd -

THNHTSA 017494



To summarize the pinhole performance:;

No. of Holes No.ofRolls  Total Average
Detacted Ingpwcted  Sq Footage 8q.Ft.
SOGFN13} 4 13 260000 1 per 53000
J00EIN 43 20 550000 1 per 15000

If you remowe fiom consideration the 2 rolls which accounted fr 38 of the
detected holes in the inspected 3 mil, we exparianced an sverage of 1 hole per 4 ol roils,
or 130000 square foet of film.

While we feel it Is not posalble to "guarsntes” hole freo fllm, wo do focl that if the
film is inspected, we can locate and remave the infhequent holes which do occur. DuPomt
is nls0 committed to continuous improvement, e damoustreted by the advent of the on i
linc camera systom, which will greatly eshance our abifity to locats and to respond to |
problons a3 they occur.

TI-NHTSA 017489



. Hole Pearformanca: SCOFN131 YTD 2./93

Gase Tyee M1l Roll Date Holam/Bubbles
AOOMH1AL 4118049 02-/22/83 8]
Tala)s BECH 4118043 02/23/83 0
5O0MN 131 41183042 02/23/93 (3]
500FH 131 4118043 02,23/93 (4]
S00FN131 411B044 02-/23/03 13
S00FN131 4118184 0&6/202/93 0
BHIFN131 4118223 cA/11,93 L
BOOFN131 4118224 08/17/93 (]
EO0OFN131 4118247 O7/07/98 (4]
S00EN13L 4118248 07./08./83 1
S500FN131 4118300 0870883 4]
BOOPN131 4118301 0OB./05/93 0
BOOPN131 4118308 D8/25,93 1

Hale Performanos: 3Q0HN YTD 5/83 i

Gaga/Tyoe Mill Roll Daxms Holam & Bubbles

JOUHNH B121804 04/13/83 a
J0OHNH B121808 04/15/873 4]
J0OHRH B12181t 04/15/98 0
A00HNH 8121812 04-18/83 0
J00HNH 8121928 05/31 783 0
30CHNH 8121927 06/31/93 1
300HNH 8121820 O56/31/53 1
J00HNH a121829 08/01/83 2
S00HNH A121830 06/01/83 O
30CHNH A121833 08/02/83 o
300HNH H121842 08/05/93 D
SO0HNH 8121848 0B/0Brs93 0
J0CHNH a121850 08/089s83 20
J0CHNKH 8121851 08/08/93 18
SOOHNH 81215562 08/00/93 0
JOOHNH 8121880 08/13/03 1
J00HNH 8121881 04/13/83 0
JQ0HNH B121983 08/13/83 0
300HNH B121984 08/14/83 0
300HNH 8121988 08/156/93 0

TI-NHTSA 017500




ATTACHMENT 3
September 10, 1993

gage (5 mil). Kapton®300HN is also used us the substate for the SO0FN131 laminate.

Process Flow
L Chemical Aros:

Raw materialy are mixed with a solvent and pazsed through s series of filtkers and
holding tanks, to bring the solution to proper viscotity. The final step befbre casting sto |
add catalysts in a final mixing operation. i

IL  Casing:

The polymer solution, held at low tempersture is cast through a die
which is at a higher tecapersture. This abrupt tempersture change begins the imidization
process. Afier the fikn travels part way aroung
support its weight, and is transferred to a swies of air hosted zomes which remove
additionsl solvant. The film then entars a saries the
polymerization resction snd lower the solvent conteat to proper levels. The flm exits the
oven and is wound in moll form on a two tumeat winder, with sutomated tranafer
capsbility. Each run of poduct is considered to be one jot, broken up mto several "mill

rolls* of sbout 750 to 800 Ios, to permit subssquent bandiing and processing of the film.

j
e
é

subsaquant roll is restricted and not permiited to be used to fill orders.

At this point, if specifioations sre met, the film is sent 10 storage, awaiting off line
inspection, alitting to fill customer orders, or further processing (Isminsting or coating).

TI-NHTSA 017501




IL__ Tefion®00 gage fily

Tefloa® Suaropolymer films ysed in 500FN131 laminsies are produced from FEP
(flucronated ethelyno-propylens) copotymer. Teflon® FEP exhibits flow charscteristics
similar to commonly used thermoplastic resins, sllowing melt extusion into fims which
have good surfaces and homogeneous structures, evoiding problems such as sintering,
void conteat and crystallinity associated with TFE resin. Teflon® FEP film is chemically
inert and slovent resistent to virtually all chemicals except molten alkali metals, Bucrine st
elevited temperstures, and certain complex halogenated compounds st elevated
temperxtures and pressurss.

Teflon® FEP resin is processed through a melt extruder, and forced through a die
onto a heated quench drum. The film in conveyed through over & series of molls through a
Measurex to measurs thicknsss and is wound into colls. The Measurex faeds back

information to an sytometio gage control computer (similar to Kapton®) to olose tha loap
and provide adjustment to the die lip opening.

The 100 gage film is then corona trosted in 8 propreiary process to enhance the
surface tension, in preparstion for laminstion, b
IV. _ Lagicat i

Tha S0OFN 131 laminate is produced in one pass oo a J web laminator. A

combination of heat and pressure 1s used to join Knpton® 300HN with 1 mil Taflon® FEP
film on each ride.

The production uait is again the mill roll, which coatsing up to 4000 feet of
product. A sample of each mill roll i sent to the Iab For testing and camparison to
specifications. If within spec, the mill roll is relessed to the semifinished warchouse to
awalt customer orders.

Y. Procas/Ouality Contrel

Du Pont's Espton®-Teflon® marufacturing facilities are 180 9002 certified, with
poriodic inspections to assure complience. The site procosses are run under a siate of
controlled conditions wich inchude:

- praduction schedules, based on orders and fxrwcuasts.

- Documentad work instructions, Area Procsdurss and Operading
Procedures, explain how tasks are to be performed where lack of such
procadures coukd reduce the product's level of quality.

- Standard Opersting Conditions which describe where process parametens
should be set.

- Control of process parameters within apeoific ranges.

TLNHTSA 017502




- Rouie monitoring of these procetses (0 ensure procsss sability.
Monitoring techniques inchude one or more of the following:

autotnatic comrol loops
manual controly
computerized control syytema
statigtical control charta

Cage Control

Primary thickness control, & major concerts in production of film, is sccompiished
by measuring the film using radizstion source based Measurex equipment, which iraverses
tlumll The thickness signal is continuously fad back to a proprietary computer program,

anslyzes tha thickness information and sends coerective control signals to

This program
adjust the die Hp cpenings.
Physical propertiey are tested in the Quality control lab, using samiple retains that

are taken froon each mill roll produced. The frequency of testing is determined statically,
hased on historioal dats on shift of properies due 1o changss in process conditions.

-

TI-NHTSA 017503




PROCESS FLOW
KAPTON 300HN, 500FN131

Tefian
Monomera FEP resin
Solvent
Chemical Teflon
aram Catalysts | Casting
Polymer
eolution 100A
Kapton Offiine
casting Treatar P
b
!
* *
' 300HN 100C20
'{ Laminator I‘
*
S00FN131

300HN 4'[ Rewind
Inapaction

Stitting

|

Packing

&« At this point, samples of each mill roll ars sent to the QC lab for testing
and verifleation of conformance to specifications.

TI-NHTSA 017504




508110 YSLHN-LL

"ERPTONY 300HH YTD

PROCESS CAPHOILITY

FILM TYFE
TI PRAET HO:

DHIA PERIOO:

PROPERTY
M0 Tensilw
TO Ten=ile
MO ¥ Elong
T X Elomg
Mockal e

9./9,93

30N
272254
subxtrate for 27225-1, -
1993 ¥T0O

SPEC. LAP RELERSE DATA
COLUNT HMin Freg
43 24 00 kp=i I35.87
4% 24.00 kps=i 43,49
48 S0.00 79.19
g4 5C. 00 g83.94
11 7000 kpsi (typd 4308. 27

S5TOV RAwg—OxSTOA

l.69
1.665
6. 47
8.11

18.33

.81
8. 50
5977
o9.51
a3, 2

Avg—4%STON
2912
26.83
53.29
51.40

IJ54 .95

CPK
=S
1.90
15400

1.29
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Oage/Type Hill B0l  Data MD Hadwlna MD Tansile 2% Temsile

T TR H T U U T R

8121000 04/14/88
B121008 0434783
3121810 0471595
121811 0415783
4121813 04/10143
B121315 447150
BE21016 04/17/43
B34 ¢E/0/1Y
82 46183
BlEialh teAAL A0
BLE13%0 04/61L/H
BLINR AR
IEUN WA
EvE R R LD
B131937 DAMAM
B121098 4 A
B131MT ba/eh/d
121543 0008/
B1218 OBOT/24
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0121980 04/08/%4
121041 04/08/93
B2188) /1080
H121080 O 12/R
NIHS 45/13/8)
S121M1 o133
12142 #5/10/ 00
R210 4514
112148 /1N
S48 /1R
212118 AN
8222110 B5/20M4
BRI 21N
21N #Ham
2215 WA
HAHIT 0M/TIY
Rz NN
Sl IV
s WA
210N N2V
SRINIT 8226
NN #N
BRI AN
B2 #/2N
Mt W
F2R214T 0021/
E2RIN AN
praaLT sT el

1.0
4.0
4400
{50.%0
4600
6.0
454.20
450
4.0
4i0.00
.0

8.1
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"FRPTON" SOOFN131 9,993

FILM TYPE SO0FM131
TI PART HO: 27225-1, -2
DATA PERIDD: 1993

SPEL. LAB RELEASE OATAH

PROPERTY COUMT Hin NG STV AVG-I=STOV FG—4xSTOV __-_'GF'H
MO Ter=ile 10 15.00 Z2.30 1.73 17.12 15.329 1.41
MO % Elong 10 a5.0g 71.90 17.20 19.90 2.70 o.¥1
Hodul s a 282, 23 17.08 =230. 99 213.491 ———

209210 YSIHN-U




WINE Himly 3MR

Gasta /T Mi11 Toi]
50021 {113040 02/22/93
50011 1116041 02/39/38
500131 118042 92/2%/83
S00m 13 1118043 02/23/81
500M13] 4118044 02/20/1
EHM13) 4116384 05723/89
SN 4118223 04/11/3
Mtm13) 4116224 DB/YT/83
Saemist §11820 o7/0 /89
S0Em15t 4118241 07/00/90
Goam131 4115300 04/05/98
504131 411430] 08/06/43
AN 4113308 8/28 493

a.n

L LEE.
dBEZI IS X

= B n
2 5 =

Tata M0 Tunoile WD Jlonent!

10.08
10.0%
58.00
5.00
50.00
.00
B

1.1
B3.0%
LR

AT 017808



DuPget High Parfarmance Fimg
US. Rowte 23 & DulFore Ry
P{, Hoe S

Circlaville, OH 43112
Tk (B4 4740710
Fuc {14 é012

DuPont High Performance Films
September 20, 1993

Mr, David Czam
Texaa Instruments
MS 12-29

34 Forest St

Attleboro, MA, 02703

In responee to your inquiry, [ have reviewed the composition of the automotive
power menring fluld, with D. J. Parish, Ressarch Chemist. Dr. Parish is involved with
reseirch and dovelopment of Kapton® polyimide fiime. The composition, provided by
John Brennan of Texcas Instruments is s Ellows: f

89-90% mineral oil . i

3-10% ndcfitives; ,

friction modifiers, [ﬁuyaﬂm}mﬂm{ﬂlﬂudphmoh}

(metal denctivators to protect non-ferTous parts)

sEghtly alkaline: pH 7.5-9

Taken individuslly, eschk component, with the obvious exception of any ucknown
mﬁmwmmhmmmmmmﬂm
strength or physical propertios of Kapton® type HN or type FN film. However, 100%
assuranos cannot be predicted without tasting.

While DuPont has not run tests specifically with OEM power steering fuids to
determine the effect on ultimate tonsils strength and clongation, we have conducted these
tests involving off the shelf sutometic traumxission fiuid (wimilar in coostruction to pawer
steering fhuid). Our findings, includad in the packet you recaived during your visit to
Circloville: Eapton® type 300HN and 200FN919 films retain a high percentage of tonsile
strength and closgation after bundreds of hours of sxposure. This dats would apposr to
support Texss Ingtrupmants testing of J00HN and S00FN131 with power steering fluid.

This informmation and any svailable test date, offered without charge as pant of our
Bervice to customens, is based oo our testing and experience and is belleved to be relisbls,
The DuPomt Cotipany makes nxs guarantes ay to results obisined by others, wmd assumes
no lishility in connection with the use of this Infbromation. Detennination of product

suitabillity for anty specific application is the responsibility of the user.

TI-NHTSA 017500
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Thank you for your interest in DuPont High Performance Filma. Fleass call if you
have any questions or I can be of further sorvice.

Sincarcly )

Sr. Techuical Service Representative

TINHTSA 017510




» TEXAS
° INSTRUMENTS

To: Edward McKenzie
DuPont High Performance Films {/93
Fex {(614) 474-0680 Q/ 2 '
Tel (614) 4740730 F ” ij

Frogu: Chris Wagner
Texas [nstruments
Fax (508) 699-3153
Tel (508) 599-3170

Ed,

Yesterday we overnighted to you 3 bags, each containing 2 pieces of
Kspton squares, labeled 3, §, and 11. Each piece of Kapton has a circular
arca in the middle which has a plastic deformation and is sketched below.,
The fluid side of the Kaptons is indicated in this sketch, in case that
information is pertinent to your analysis. As you've discussed with Dave
Czarn, we would like you to compare this center section on all the kapton

. samples to unused SOOFN131 film to see if any chemical degradation has
takan place.

On the corner of each Kapton in sample 11 is inscribed, in small
letters, "Tap" or "Bot” for top and bottom kapton layer. In your results for
sample 11, please indicate which set of results are from the top layer of
Kapton and which is from the bottom layer.

Should you have any questions, please doa't hesitate to call me.

A Plaztic .
L a DeSorme fianm “llﬂllim
w gy
Flojd 5 L. Wagner
) %— E.rl‘(ﬂ-
f:ﬂf’l! Vr!-‘:ﬂ o ¥ Oefyymﬂd Arp-L
View A-A

’ @

l TEXAR METFUMENTE MOOPMPOMATED = i FOPINT STPRET = ATTLASONCL MA OFFS
BON-SoE-ip « THLEM C10RM * CARLE TEXIMNE

TI-NHTSA 017511




DuPent High Perfiormanca Fima
U5, Acuta 11 4 DuFam Rosd
#0. Boa B2

Cirghovilla, OH 43113
Tol IN} AT-IT M
Fax: 514} £24-0R

DuPont High Performance Film
H Octobaer 1, 1993

John Brennan

Texas Instruments
MS 10-13

34 Foreut St.
Arntlsboro, MA 02703

Dear John,

I have reviowsd the atiached dooument conceming flims made from DuPont
Teflon @film manufacturing kres ai the Circleville site. We found the information to be
enseatially comect. However, o point of clarification should be made regarding the next to
last paragraph on page 1. Aqueon dispersions of Teflon® are produced as a result of the
polymerization process. Teflon® fine powders and gramulary are creatad by further
processing, and cannot be re-thisperaad inyo a liquid.

The following refirencasd should prove halpful in understanding the fabrication of
Teflon® resins:

1. Polytetrafluoroethylene - by S V. Gongal

Kirk-Othmer; Encyclopedia of Chemica] Technology
Volume 11, Third Edition Pages 1-24

2).  Polymer Science and Engineering
Tetrafluoroethylens Polymens - Wiley

Valume 16, page 577
1 hope this mformation in helpful Please call me if you have further questions.

Sincerely,

St (Wi
Edward C. McKenzie
Sr. Technical Service Representative

TI-NHTSA 017512
{EMLO1P
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Teflan 1a Du Posk's wradamack for thalr Zlworopalymsr saterisls. Teflen xefexs to
borh pelytetraflvorcetiyilana (MTE) and fluczissted ethylens prepyisase (F2P), and othez
flvorcpalymara .

PIR in & oopolywex of tansafluvoropthylens and hNemsflusyopropylens. I8 has tha
CHAmiCAl ZSOWAT stiistuEe of -CPACTCF (GF)iCT3=. T™he parenthessa iadioste cthav che OFy
unid i3 & sids gronp pendans fsvm the thizd C in 420 Fepest umit.

TEP is maly presadsdble. It was Saveleped 4o schisws WNs Propetiss of PITL with tha
sdded bosus sf Balng smafedtusthble wo comventipaal polyser presessing equipownt. rey
fils iy peoduced by sels amtzusien. ALr Ly skally xesowsd Fxes the thin polymss layex, so
microvalds or pesosliby 1 met sn lasue with FER #ila,

T¥F Ls ecs of tha lyast pavmmable of Rll polymar materials. AMwey oomman polymers,
only polywiaylidens ohlovide (faran) bas & salleay molstuss vaper trwnmmisaion wate than
TE2. Masze idfonmsties oo wer pormability chasugh FRP and FIR/Enpeon laminstss osn be
cheainad from Ehe woitk of Fachay o Juskoe (T Apal. Roly Bol..&7, 3493 (103 sod L
Anpl. Foly Sci, 34, 1393 [2a6%)).

PPTE han the ohapical repeat unic of ~CFpTFg=. PIFE L3 =0 visesus vhen melses =xas
it cannet be prectised by senventionel injection melding or malt smbrusion. FITE amn saly
ba manufactuced by sintesing or by omsting. Dovh sisteming and OaNting oan be wesd s
srodues DYTE dllme,

Bintering is scoomplished i & Swnwar $ialler %o powider messllurgical techalyues.
Fine PTFR powdexz are coupreseed end heatad. TALS sintewing ceuses &he powdacs to
saplasoe inte & selid Billev. Filus oun Pe mads From shis billew by cutting thin swosicas
from it. This ia calisd shiviey.

=N Caating is desa By disperaing fina PTG powdave into & liquid. The dispersion ig
defrositsd 35 & thl-l:..tlru. The liguia is arives off, sad 4he pewdexs coaisson unde: hepr,
A FITE film zusults,
Sitvad film sod sket fL1w are sanily distinguishable. Casy Tilm is glear, whezses
"' shived filn is WRits., The PTFD film swmoved £rom Mo FWiteber aze Akivad Eilas,
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Math processing schnigues create ndcroveid pesssicy in the final. PITE prodaeh.
This L5 & bigger pushlem in skived film thas Lo sast film. T sintexiay, it is difficuls
20 semovs siz fom the thick billes. Ouil ales bobhles exs txspped in sba hillet. Whan
ana billet is cus duripg shiviag, the bubblse axs ozoss—eesiiengd, oreating alarowveid
pasenity in ahs diim. Skived #ils ie save pamesbia thas aigt filsm a4 & Fesult. Tha
shtmaabilicy of ange PITE 2iln is appronimatuly equivalent so bhat of FEF,

This infermation 49 Masgd OB owsverwatisn with Meurioe Baumsinn of Du Fout, and Ifiom
ssesrinl is Eogiosacing Palyma dsurcsbock by Faymand B. Seymouc.
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TEFLON FEF FILM
MHalt pEooessukle
Miorowodde and powesity wot n problen
Vazry low pummanhiliby
Piim ia aleax

TEFLCH PITE FILNM
ot walh peosassshls
Cast filme=glear
Mived £ilu=ewbivs
Miawowid pazasity in sidvsd Elin
Eigher pemmeabilivy in shived fils
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DuPfoart High Pk nce Fims
L3, Axna 21 & DuPont Road
) PO B4

Girclevile, BH 1113
MHD Tel. J514) 4140724
Fa; (M) 474-I 11
DuPont High Performance Films |
October 1, 1993

Mr. David Czarn
Texns [nnmuments
MS 12-29

34 Forest St.
Attleboro, MA 02703

Dear Dave,

In response io your inquiry, I have roviewed the composition of the sutomotive
power stoering fluid, with D. 1. Parish, Research Chemist Dr. Pazlsh is involved with
research and development of Kapton® polyimide films, The composition, provided by
John Brennan of Texas Instruments is a3 follows:

89-50% mineral oil

3-10% additives: )

fiction modifiers, {futty acid axters) anti-oxidents (hindered phenols) propristary

(metal deactivators to protect noo-ferrous parts) i

slightly alkaline: pH 7.5-9

Taken individually, each component, with the obvious exception of any unknown
mmMmhMMMMMMmm
umathmphyiulpmpuﬁuufxmton@qrpoﬂﬂutypnmﬂh

While DuPont has not run tasts specifically with OEM power steering fluids to
mmmmmmmmmmmmm
testa involving off the abelf automatic tmasmisslon Suid (similar in construction to power
steering fiuid). Our findings, included in the packet you received during your visit to
qupmmmmmmm.mmnfm
mammm&m&mmmmmmm
support Texas Instrumenty testing of 300EIN and S00FN111 with power steering fluld.

This information and any available test data, offered without charge as part of our
gervice to customers, is based on our testing and expericnce and is believed to be relisble.
The DuPont Company makes no gusrantes s to resilis obtsined by others, and wssumes
nulinbﬂityinuomucﬁonvﬁﬂlﬂuueufﬂiuinﬁnmﬁmmmminmmnfpmdm
guitability for amry specific application is the responsibility of the user.

{ERLOLT)

L sl Pert A Mamars and Compayy (65 rrintes om Recyeied Pacer
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Thank you for your interest in DuPont High Performance Fllms, Please call if you
heve any questiona or I can be of further sarvice.

Lk (5
Edward C

Sr. Tﬁhﬁlﬂl Service Represontative

- (EMLOTT
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ce: R Hupon
W. ¥, Hu
W. E. Marsh
D. P, Rzifschneider
T. E. Clyde
I R. Edman
B. Webb
File: K-5, K-140
K-24-k

October 27, 1993

To: E.C MeKenzia

From: LA, Kreuz }dfx'

Ths Kapton® type F disphragms from tha dismaatled pressure switches that were in
automobiles have shown no evidence of hydrolymia, even after the maximum use of 121,700 milea.
This conclusion i3 based primarily on inherent viscosity measuremants in suifuric acid, after
stripping the 1,00 mil Teflon® FEP from either side of the 3,00 mil Kapton®. No significam
differances wera sbierved between the inner area of the Xapton® films that weta divectly
oppouite the warking fluid that might contain water, and the cuter areas of the Kapten® films
that were protested by metal and/or gaskets during the eatire Gmea of operation.

BACKGROUND

About one month ago you requested that we examine the Kagroe® type F (1-3-1)
diaphragms that had been in Texas Instruments' (TT) pressura switches, which were installed on
GM sutomobiles. Theae pressure switches had opernted satisfactorily for milaages ranging from
30,177 to 121,700, You asked that we look for evidence of hydrodysis, and if hydrolyeis was not
observed, then DuPont and TI might be able to convince Nissan to adopt these switches and

thereby grow the mricet for Kapton® in this applleation,

You supplied three samplas, each sample containing two displragms from the digmantled
pressure switch. One disphragm faced the working fluid and the other diaphragm faced the
mechanical/electrical cantacts of the switch. Unfortunately, only ape st of disphragms indicated
which diaphragm faced the warking fluid. Othar pertinent identifiers were:

TI-NHTSA 017518



(A)  #1 1989 Pontiac Gran Prix, Date 8-1-93, Engine 2.8L V-5,
Mileage 30177,

No identification of which diaphragm faced working fluid.

(B)  #5 199C Pomtiac Grun Prix SLE, Date 12-22-92,
Engine 3.1L, Mileage 33619,
No ldumﬁca.tmn of which diaphragm faced wntkmg fuid.

(C)  #11 1988 Oidsmabile Cutlasa Calaise, Date 4-12-88,
Engins 7, Mileaga 121700.
Diaphragms identified a3 to postion relative to working fuid. "Top” diaphragm faced
fvid, "bottom" disphragm faced metal/electrical contacts.

RESULIS AND DISCUSSION

The square samples, approximeting 3/4" on & side, were first stripped of the Teflon® FEP
by time consuming effort under the microacope. Fnllmmgﬂlh,thn‘Tnp“mplauf(C)wu
subpaitted to Ron Wehb, who ran FTIR's of the inner circular area, 0.06"2, and the outer area.
The inner circular area faced the working fluid. Thuobje:twanfthutﬂtwmluukﬁmtht

pnulihleplremaufhydrolymthmughpumhhd:ﬁrmmﬂulpmmmﬂwmmnd
3500cm}-3000cm™1, and 1800cm-!

Tha (C) displwagm vwai the moat likely one to provide evidence of hydrolysis (121,700
milas), even though we felt that FTTR was not a sensitive enough tool to detect hydrotysis of
perbapa 1%6-2%, which would be mufficient to embrittle the dispheagm. And it was evident that
the Ailm way very tough. The apecira were virmally supecimposable s can be seen by the

attached copies, and Tt was concludad that if hydrolysis were neciving, it had o be less than 1%-
2%.

The next approach was to nun inharent viscosity massuremants in consentrated sulfario
acid of the inner and outer areas of all the stripped dinphragms. The paucity of smaple sizes,
eapecially the mmer circulur arews, nocessitated that we run the inherents wt 9.25%, mther than
0.50% (cf. Method at end of this report). The data were not andy very convincing, but alea very
consistent in showing that hydrolysis did not occur. W were looking for depressions in inherenty
from outer to inner arsas amounting to more that 0,2-0,3 units, but these wete not cbserved. The
Table surmmmarizes the results,

The conalstency of the inherent viscoslty data was msplcious to us and we dauble checked
our mathod and calouiations. The only rationale that we can offer for what appears to be

"padded” daty is the prohabllity that o]l these praysure gwitches were made from the same Mill
Roli of Kapton® typs F or differeat lanss of the same Mill Roll  Ons inner sample ares. of (C)
that fhced awny from the working fluid had s lewer inherernd by 0.15 units relative to the outer
portion. Thin ix the type of experimental variation that wauld be expacted, sspacially working
with such small sample size; [ would not say that it ic evidence of hydrotysia.

TI-NHTSA 017519
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INHERENT VASCOSITY METHOD - The sample was cleaned with metianol and dried at 100C
for 30 minutes. It was then weighed and to it was added enough concentrated sulfuric acid in
williliters to give & solution of 0.25gm/ml. The totu! quantities of solutions from the inner areas
amounted 1o about Zml,, since the weights of the samples were of the order of 4mg. The flow
time of the sulfiric acid was first measured in an Ubbelohd2 semimicro viscometer at J0C. The
flow time of tha sample way then manyured. Inherent viscositias ware catealated by:

In{flow tims of sample/flow time of solvent)/.25
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SAMPLE IDENTITY TOPF/ INHERENT VISCOSITIES (0,25%, 30C)
BOTTOM" INNER AREA DOUTER AREA
{A) #
1989 Pontinc
30,177 Milex ? 1.54 1.54
? 1.54 1.54
B) #5
1990 Pontiac
33,615 Mileg 7 1.54 1.54
? L.65 1.65
{C) #11
1988 Olda.
121,700 Miles Top 1.68 1.62
Bottom 1.50 1.65
“Top = Diaphragm facing working fhuid.
Bottom = Diaphragm facing metalfelectrical parts.
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CyPoes High Pacioinusndy Fime
U5 Roons 31 & Dol eyt Basg
FO.Boa

Cirgigwilln, OH £3113%
AR crais e

Facx: W14 d74-0r12
DuPont High Performance Films

November 11, 1993

David Czam

Texas Instruments
MS 12-29

34 Forest St.
Aitlsboro, MA 02703

Dear Dave,

" Enclosed you will find the following information regarding Kepion® polyimide
m ;

1. Test report, diaphragms removed from service: Detailed findings from J. A.
Kreuz, Research Fellow with the Clrcleville Research and Development
Laboratory, in which no evidence of degradation or hydrolysis was observed in
the disphragm samples.

2. Film physical properties versus color: Tenils strength and elongation is plotted
against L color (measore of "light to derk” for 300HN Eaptoo®), Duts from
200 rolls prodoced in 1992 and 1993 are shown. Slightly lower elongations arc
cbaerved in lower L color {(darker) film. While other factors (such as aw
material consistancy) can affect color, fiim which has seen higher heat cross
links to a greater extent, bacomes darker and less elastic.

Physical properties across the sheet: Kapton® fllm iz manufactured 50-50
inches wide. Film properties of tensile strength and elongation to break ars
measured across the sheet in roughly 10-12 inch mvervals. Bnclosed is the raw
teat data taloen from 15 mill rolls of 300HN produced in 1993, representing 4
different production runs. Alsy included in the historical standard sheet
performance. Although performed on 1 mil film, this is an indication of the
variahility of the test methods involved in measrement of film easiles wnd
elongations. Varation in measured values across the web greater than those
expected doe to teat varibility, in many cases coincide with thickness variations
acrom the sheet.

Ti-NHTSA 017524
(Ep020)

E.L i P ke Huraurn s Compaty ) Prietnd e vchu Papr



-3,

You will notice differences in machine direction {MD) and transverse direction
(TD) values. Thess result from the manner in which Kapton® flim is manufactured,
and the necessity to restrain the film and carry it through the oven. We continue 0
learn mare aboul our process and development is ongoing o improve the balance of

properties
Pleage call if you have any question or I can be of further assistance.

Sincerely,
Etwrnd [ %7%
Edward C, McKenzic
Sr. Technical Service Representative

(EML020)
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300HN
TD Elongation vs L color
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300HN
MD Elongation vs L color
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300HN
TD Tensile Strength vs L color
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MD Tensile Strength vs L color
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- NISSAN RESEARCH & DEVELOPMENT, INC.

29001 hhinras Drive

Frrsagwn Mills, MT 46201
octobar 28, 1933 . — e

_*

Tn A=t}
fltr. Hq:l Frada . o (3 ,
avaz Instxumen "
13737 Wast 12 Mila Romd o5 3905

Farmington Hillg, MY 48331

subiesat: T.I. Fowar Staaring Fressure Switch Open Issuss for
Nigsan Noreh Asciscan Vehiile Applicacians.

Mr. Frada:

Attached im a list of cpen technical issces resgarding Kapton as it
iw umsed in T, I. pressure switches. Tha list deseribes specific
insuss as 1t relates to the punp nountad T.I. mwitak (NMMC

applicationa) and line mountead T.I. wswitch (Quest/Villager)
applicatieons.

The questions were genaratad by Wissan in Japan (Nissan Techniaal
Cantar) and Nissan Fesssrsh and Davalopmant (USAR) based on T.I.'s
tachnizal prassncations cencarning Xapton. Bamad on tha opan
igauss and the tizs raquired to resolve tham, lt i3 not possiklas ta
inpletant tha T.I. switoh for MF start of production.

Plazsa respordd to thesa opan iasues to the Nisaan Technical Canter
{Tapan) and Nissan Research and Davelopment (NRD. After xaking
thase issues clear, NRD and NHMC will deside en implemsntation
tining for tha T.I. prassure switch.

I1f you have any questicns, pleasa call.

Thank you, d
(Roin  MQumncn A '

chris Glaason Naaki iha

Engi naar group Proiact Englnaer

Masais Design Enginesyring Chassia Design Enginaaring

NRD NRD

g Mr. Oilkawa - HRD 7! Japan - Mr. Saysma
Mr. Miller - NRD ZUA Autoparcs - Mr. Dranay
YMME - Mr, MEgGATt ZOA Autoparts = Mr. Kumaszaki

I - MY. Swanaon
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guwrtione

1.Blgngn |KCS! gwestioss sbous the Kaptoo swtsclsl sw ooirapteed by Dyposts

sPleage provide the detaile of DuFont‘s guacsstes oo 1004 Lempaction of Eapton
material. Provide detalled luformatlon weed to querpntes the Eapton material, in
additSon vo tonplly rtrength, for ltems auch se elongation, thickmewn and plahole
thrkErct kon. 1

«Pleage provide data that cen back uwp thip guarsntes of Xapton matevial. For exawpla,
doex Pupont guarantey tenslle streogth basnd on test xuswlis takisg wvariation factors
into account? Sanpling Ls required if thers are variation factors in sanuiacteceing
conditloow =uch 8a the beginning awd sading of roll, tssporature apd pressure st the
wige. When therc are ticy pisholam that cannot be detected duriaog inspwction, ve wust
hawve dala vn rorrelation nf strength change amd elongetlon of the teat nample-

received the nomeral data ov pinholes and noticed the nenbér of pinholas increased
vuddenty Lo 35 in the masulacturing roll or 679792, Nissan aysumed T1 has chechsd
Dupont s capakility to gearamtwe the s™ze apd mmibar of pioholes if 71 ham the valoes
guaranteed by Pmpont. In otber words) Missam wanks bo huow Lf T1 Jetarmines DePont's
capahility based onh test resolts that'las taken vaclatlon factors into account.

sMiogan wvas told the ltews are goarnnteed, for Kapton in gemeral, par draving
sprclgicat iong howgenr, dons Dwpont haye amy speclal gearantse on the material (Kapton
e T

*homa Dupnht guarantes the characteristics of Rapton after it hag bean wolded?

2, Nigsgs IXCS} questlony aboyt the Kgprton paterial s gquarsnteed by the molding
Buppliers

sPleama provide the deteils of wopplisar"s gusrsobtes on 100% Lwspection of Faptsn. Tor
exanple: thichress reductlon, scratches, and cuta.

For waterjal daterioration, provide information that showe the molding teaperatucs,
presaure and procens timing that gquaramtess no deteriaratlon.

eFleawe provide tive data to quarawtew the itess listsd sbovs. Nissan warts Lo mow LI
TI indarstands the provass capebllily basod on test data that has telmn waristlon
jactors Into metount. We went TI Eo shudy and determioa the worst cise acenaric. Por
axaaplc, 1 sose Kapton waterlsal has wo pinholes jse detectad by testing), 18 It
paaible that Koptom contalning smaller cracks will be molded?

W

—
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3. Nigeon ¥CS} guemtjops comcmmbog fov saterisle and procew.

1f B0, provids symsples and applicatfions.

aline wolded Eaplon been wsed bafors?
=HA3 Eapion besn ared without teflon coating?

aithat type of plastic im used to insulate the switch? E» therw any added materisl that
han an sdverse affect on Lhe contact palata?

«As the digpras (Kaptom) in beltg ueed as a switch contact polat, Is there special
procegaes that insure this [enct -

manulactorlng and seitch opecatiomi {Mobws {It is wnllkmly thet the suibch costact
poiot moscmenl. oo Ehn Faptonr can be regar an a mechanlsa to "clesn™ the Kapton
surfoce).

]
For esample, how Ia noo-coolseinat lon [of I;I'Hk:mitm:t nt imsurpd for bolk switch

srlcane provide informatlon mmnina‘rrpl fcation rondltions and adoptlon timing baved
on market resulix for the above [tens.

+In the abwehce of farket vrepsolte, bow doos T1 handle the sbove Losra?  Weat
studien/tosts are done (ie. monitor wvehicles). Plsase provide FHER resulbs for the

e
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4, Hissss [(ECS)_cmestions recerding test gewqite fas siceady provided).

Tha 2ifa of Roptun in delermined by ducability test {1 tc T Ar) and gtalic sLtrength
tent. Flease anower the following qoestione.

]
+fins TT1 heard Dupvmt's opinfon on high comprceswion? {As relabted to Xapton wtiroagth. |

epandd on PuPont s opinlon, are the durabjlity best amd wtatlc rtrength test the omly
temin roquired? Do we have to increape the daratios of dorsbility test?

silat TT confivmed thore are wo problews with dearabliily amd preszurs rosistances ak
worst cace conditloa [al winimem levals o9 quarapteed by Dopont amd Lhe miding

sappl ier). . ) N e

» e Vel 2

sPloacr provide Dvpont s sludy resultp- on chesical detecrloration {(mclacular bﬂ-d!.ngm
lovel) after they exsmined the parts teturned [rom merket. L[ chemical deterliorat

doea occur, what are the major ciuses Lo Dapont's opiniow? Has chenlcal detevloration
Jront improwed 1n the current swikehl

n a
sltsn T1 checked tha finsl domsge mode BF defective switch., IF oll le=ake, what 1l» thm
ratont of loakas?

sAre both nldes of the Kepton sheet uscd in tha snlding operstion? 1In thers &
differcres boLwern e nide to another of the Kspton sheat?

#If thare is a fatigos limit of Eaptos or it the 5 curve cen he plotted, doas Eut igue
1imit change at different dursbility fraguenclsrs? P-

7 Linr L. J‘L.j e L -"{'- Heo da
*What is the clcarance batwacd pregmure ssowor plo sed wpum] neg?

sDows the senwoe pln stick If ikers In rontamicant 1a that ares? Cm the rellef walve
nt 1] foreklon endor that comdLilun?

Lins
Pounst
- WM

IIHl.t!:I
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S ki

5. Rjomaw (NRR) sodetions conceyniag Keptow

wFor Eapton materisl: Please Aescrlbe Lim waterial behevlor durlng loading {ls.
provide chart of strvws/stealn deharior) Paen the saterls? havwe perwanconl dﬂ'l’Frl'lItim

up ki yinked atreang’
When the maberial dw used [n design, to vhabt Iimit is 1Y éexpectid to periorm {omly 0o

the yield otrroas with pose safety facton, or to the witinate tenolle akcongth of the
malerlald) i E.ﬁ

aPatiqe cmdurance Leal: We wank EOASTI 4o treolk the switches o falJure.

«From Lhin data, provlde an S-MB chart that shows ewducancs beheyior (ie. provide
ouderanca 1lmit sterss. We want to kow Lf wa can expect aw isfinite swoant of
emderancr cyclea Lf the spplled Etmrlll kiopt below the sndurince Limktk).

afapt.on malerial cafoity merglin.

T. Calealnte min. atrocw besed OB l_lLl'!l'i-l‘ datar

Min. = |Makerial stress win. - !pplw Factors| x Egpdupamce Limlt = Yie

Stresa | |as guarantead by iim: stuca and Marismm Streas Dilimate Strsas
Bupnt § oill baf benee)

1F. Calmelale actpal strees of awitch opocatlon itesdlf by:

1. Uning demign data, calcolate the actmal strews of the Kapton switch with
FEN ntudy.

2. Uaing actmal switch tast resolts, provide actus] miress {measvred ralua).
Deneyilie correlabtion of actmal bent results to FEN study.

-

Ir1. Develop weicty aargins omn ﬂn-p-rlnr 1. {Rupkon streas win. hassd on materinl) va.
p1. gactual acress boved o the switch 1keel¥). -

A ———— e =" — - — e == T e N

flrw 1"' (Y LR I{UJ*"H

!
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DuPont
Engineering Polymers

Elastomers
Fluoroproduots
Packaging & Industrial Froducts

Dear Cusiomer:

Enclosed are DuPont's Material Safety Data 3heets for the products you
have purchased or lnquired about.

Our Material Safety Data Sheeta (MSDS) commurtieate important
information about the handling of DuFpnt products, recommended
protective measures, and healih hazard information in compliance with the
w Safety & Health Adminisiration (OSHA) Hazard Communication
(28 CFR 1910.1200), and statua undsr certaity Federal, State, and

{areign regulations.

Our MSDS also includes the TSCA inveniory siatus of product
ingredients and lists ingredienis thut are on the Totde Chemics] Lisi, and the
concentrations at which they are present in compliance with the Superfurnd
Amendments & Reauthori=ation Act of 18588, Title IT [SARA), Section 313.

As part of DuPont's langstanding commitment to product safety, we
Blfnrnﬂproducti.hnthhnnrdnunnndnmhmrdounftinmns
in senit to all customers with their inftal order of a product, and with their next
order after a MSDS is revised with significant new information. If you do not
purchase directly from DuPont, your supplier shauid provide the MSDS ta you.

You ahould provide the information contained In the enclosed MSDS to
your employess, agents, coniractas, distributors, and cuatomers whe handle,
~ use, purchase, or otherwise may be exposed to the DuPont products described.

If you have questions regarding thus Material Safety Data Sheet, pleaas
contact the pemon ttamed on the laat page of the MSDS. If you nieed a MSDS
for other DuPont polymer products, please contact our MSDS Coordinator,

Sincerely,

DuPont Polymers
MSDS Coordinator
302-999-4688

F. O, BOX 80713

Wimington, DE 19880-0713
12/89
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APRIL 22, 19&d
TOr STEVE BUTLER &vmE] DEMNIE NATALE DIML

AL AMORE A&l STAN HOMOL £H2

TIH SPOCHER TRIl
201 BILL SWERT wWai TOH CHARSEREAD T

JUHN PECHONTA Jar .
FE+ DAVE CEARN TARN

AE: FORMING KAPTON

DOPONT 'S MARK MAALLBES (MACK-A-LHESE) - (§14) 476-0735 = CALLED ME AT
TOM CLYDR'S REQUEST TO DIPCUSE XAPTON FORMING. TOM - DURONT'd HIGH
FERIFCIMANCE FILM H.U.M. = QOT WORD THAT WE WERE HAVING IRSURS ¥ITH THE
FORMED KAPTON FROM INSULFAB. MARK I¢ THE ENGINEHA MOET FAMILIAER WITH
FORMNING, ALTERNH DUPONT T4 NOT (AND DOEGN'T INTEND 10 GET INTO) THE
FORMYIG BUSINEGR. MARE'd BEXPERIENCK STENS FROM TRYING TO UNCERSTAMND HOW
TO MAKE EAPTCH EASTIER TO PFORM AND MOAE ARCEATARLE.

IN ANY CASE, MARK HAD ECME INTRRECTING INPUTE, WHICH ARE SIMILAR 10 WHAT
DEMYIS RECENTLY LENANED FROM ASTRC SEALS. HE ALSO BAID THAT HR
CONAICERE ASTRO FEALD AS "THE BECT IN THE KAPTON FORMING RUSINESH".
WE'VE PCUND THAT THEY'RE ALEQ VERY EXTENEIVE.

4] TO BIURE THAT EKAFTON RETAINSD ITa FORM, "B TYPICALLY FORMED AT
Ta5-T50 DRIREHES F., WITH 10-15 ABCONDE CYCLE. COOLING THE
FORMED FPANT WHILE BOLDING IT IN SHAPR IS ALGD SCMETIMNES DONE, TO
MPHOVE DIMBNGIONAL ATAPILITY .. FORMING I8 DOMH WITH ETTHRER
FRESSURE OR MATCHED PUNCH/DIE. mﬂ'ﬂi-’liﬂm!
BEMOVES THE “HEAT MNMOAY™ FROM THE MATWETIAL.

e WHEN ASKED ABOUT POTENTIAL EFFECTA OF THE 725-750 DEIREES F
TEMPERATURE ON MECHANTCAL PROPERSTES, MARK CORCEDRD MO ATYENTIOR
HEEDE 10 BE PAID IO THE TTME/TEMFERATURE CYCLE TO ENEURR IT'S
Iﬂlﬂl{lg. GR THE HATERIAL, MAY AGR ARD POSSIHLY LOBN BOME

MARK DID OFFER, BOWEVER, TU ASSIET IN YESTING MATERIAL BEFURR
AND AFTER THE TIME/TEMPEEATURE CYCLE IF WE DECIDED TO EVALUATE
THIS TYPE OF PROCRAS FOR ANY APPLICATIONG DOWN THE ROAD.

HY THOKIHTS:

O AS YOU ¥OW; WE COLD FORM FAPTON IN ALL OUR PREASTURE ONITUKES.
IN THE &3P0, INNULFAR FORMS IT TO A GIVEM HHARE. IN THE OTHEX
SWITCHES, WE FORM IT BY OVERPHESSTAN AT ROON TEIPERATURE.

o IN THE B3P2, W& HUST LOAE 50ME OF !HIFDIHMI!HHHIGH

WHILE IT'E WOF POUEIELA TO HEAT THE DEVICE T0 THIZ TEMPENATIRG,
I KON WR'VE CONCEPTUALIZED FRE-FORMING THE FAPTON CIING PAERNURE
AGAINST A DIE JHAPED LIEKR THE CONVERTER/WASHER-

TIM/AL, FRERHARE WE EHOULD CCHEIDER TRYIMD THIS OUT, 0T FORM AT
MUCH HIGHEIR TEMFERATURE THAN WE'VH DOME IN THE PAST.

TI-NHTSA 017543




. Fi. Bea 05
Cwchle. OH 43113
Tl (14} 40724

Fac HU4N-ITE
DuPont High Performance Films

Nqé’b\ ir e

Jung 3, 1904

Mr. John Forsyth
Commodity Manager
Texas Instruments
34 Forest Street
Altleboro, MA 02703

Dear John,

Enciosed is the completed supply agresment we've been working on.  As you recall,
we marked some changes when we met on April 29, and I needed to hava it si

for DuPont. That has been done, and the agreement and pricing are now in effact,
I will have our invoicing group revlew invoices for shipments since April 1, and
correct those that do not have the current pricing per our agreement. Please let mé
know if you do not receive adjustments & those within the next few weeks,

I know you had some concerns about the agreement when we first met, but I think
you will find it to be very beneficial to Texas Instruments over the next few years.

Thank you for your eontinued businass,

Sincerely,
Dave Relfschneider
Account Manager
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DuPont hereby tenders the following offer to provide polyimide film, and Texas W
Instruments, by its' accaptance of this documant, agrees to W

its' needs, as follows: Puvchase 1ood o vAR
L  Products

Kapton® Polyimide Film, Types 500FN131, 200HN, and 300EN, fur the fabrication of
diaphragms for pressure sensors.

L Quantity
Current estimate of need is:
% Ibs. %’% 1bs. ﬁ Ibs,
M Dusatign ol

April, 1494 L
This agreement covers product ordered for delit'ery&omt.h.n.dgu-d-aeeepmu-ef

4his-dlagummant; for approximately a two and one half year period, ending Decermnber
31, 1996.

Iv. Standard Rolis

Material will be provided in the form of standard rolls conforming to DuPont’'s
normal roll gizes shown on the published price list.

April 29, 1994 -1- TI-NHTEA 017848




Ericing

It is the intention of this agreement to mainrain a 5% discount from list price in
effect on January 1 of each year for ail purchases during that calendar year, for the life
of this agreament, subject to the maximum price limitation in the tables below. Pre-
notification of any upcoming pricing change will be provided to TI by approximately
October of the preceding year.

Tha pricing shown below is firm beginning on the date of acceptance of this
agreement, for the balance of calendar year 1994. It is based on a 5% discount off the
current General Price List, which {s dated June 4, 1990

Gurrant
TTParino.  Kapton Type Width Tl Edce List Price
272251 S00FN131 34 $85.98/1b $90.50/1b.
272252 S00FN131 /32 $35.98/1b $90.50/1b
742241 200HN 15/16" $57.71/1b, $60.75/1b.
272254 300HN e §57.71/1b $60.75/1b.

(Note for reference: prior to the effective date of this agreement, pricing for the
above items has been based on a 4.6% discount, or $86.50 for the frst two ltems, and
$38.00 for the third. Tha fourth item has not previously been dlscounted.)

For calendar years 1995 and 1994, the 5% discount will apply to the list price in effect
on January 1, 1995 and January 1, 1996, reapactively. If that list price should be greater
than 5% above the current list price dated Junae 4, 1990, TT's price will be cappad at a

5% increase. Thug, the maximum possible price to Texas Instruments for 1995 and
1996 will be:

TiPartfiy,  Kapton Tvpe Width I1 Erice
sy sigl SO0FIN131 /e $90.24/1b.
272252 500FN131 31/ $90.28/1b.
74241 200HN 15/16" $60.60/1b.
27225-4 J0D0HN K7L $60.60/1b.
V1. Addition of New Praduycts
The addition of new Kai:tcm products or put-ups to this pricing agreement will be
assumad automatic if they are of film types HN or FIN, and in reasonably similar
gauges, widths and rolls to those currently listed.
The addition of any other new film types, diffarant put-ups, etc., will be negotated
baged cn availability and market conditiona,
April 29, 1994 -2- TI-NHTSA 017646




VIL Quality

DuPont agrees to ship product that conforms to DuPont's published General
Specification Bulletin G5-92-6, and agreed upon specifications set forth in Texas
Instrumants Enginesring Standard ES898 and drawing numbers 27225 and 74224

VIIL Qp-time Delivery

DuPont is committed to on-time delivery performance. Initially, DuPont agrees to
maintain a minimum inventory of approximately one manth’s consumption of
purchased products to ensure a high level of quality, service, and on-time delivery.
Such supply will be based on Texas Instruments’ historical usage.

We agree to work together to find ways to meet on-time delivery while reducing or
eliminating the need for inventory.

IX. GConditions of Sale

Except as otherwise provided herein, the standard Conditlons of Sale set forth in the
Kapton Ordering Guida and General 'rice List will apply.

OFFERED: ACCEPTED:

DUPONT TEXAS INSTRUMENTS
el ke el it
L. F. Campbeil Date n Favay - Date
Marketing & Sales Manager Commodity Manager

High Performance Films Texas Instruments
April 29, 1994 -F
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Kapton=Taflon Quality Manual Saction:

'UNCONTROLLED COPY AoV tacn: 3 of 36
QUALITY HANUAL

Thie nanuml is the proparty aft
E.I. du Pont da Nemours, Clreclevillae, CH

Tt may be frasly consulted hy cur custocmars and oy
agreed product guality and quality systeams cartifying
organizations.

Reproduction as a whole or in parts is prohibited, nor
can it be given to third parties without the Iilﬂifiﬁ
parmission of tha Worldwida High Parformanca Fllm (HPF)
Businass Manager.

hnthuri:nd by:
K bbb ST
Date

L.X. Millikin

Cirolaville Manager
R. Hutton Data
Worldwida HEF Buszinase Mgr.
Kapton-Taflon
Ml £ Yol s
W. R. Data

Arana Suparint-ndlnt Finishing,
guality Control
Managenent Represantative

XU, 5 L9/83

P. W. Laahy Data
Quality Systema Administrator

TI-NHTSA (17548




Kapton-Teflon Quality Manual

Dietribution:

Sopy No.
original

Saction: 1
Revision: 3
3

Page: of 16

Holder
IS0 Clarxk

BS8I, U/L, or Q3A

E~T Stenographer

Guality Systems Administrator (QSA)
HPP Fin & QC Area Supt.
Ramoved

Produotion Control Supervisor
Q.C. Laboratory Supsarvisor
HFF Mfg Arsa Bupt.

Removed

HPF Intagrated Op. Arsa Supt.
Worldwida HPF Business Mgr

Taflon Operations Supervisor
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Kapton-Teflon Quality Manual

Saction: 2
Ravisjion: 3
Page: 4 of 36

Bevigions to Ouality Manual
Date Ravision Section Page Kodification
B/f26/91 1 All All Ganeral; Pranasessment
10/15/92 2 1 3 Rarova coples %9
lo/1%/92 2 3 5 Rav product thicknesses
10715792 2 3 7 Added Prod Contr. Ref
10/15/5812 2 i.1 8 Ramoved Teach. Mgr, BE S5up
Added Cpar. to Day Supv
Added Distribution Mgr
10/15792 2 4.1 10 Ramoved Tach Mgr
1¢/15/92 2 1.1 11 Aded Maint Supy
10/157982 2 4.1 12 Added Int Audits tao QSA
10/15/92 2 4.1.4 14 Added ref to QSPDO1B
10/15/92 2 4.2 1é Added QBT 0017, 0018
10/15/92 2 4.12 29 Added Teoch Rep, 2nd Para.
10/1%/52 2 4.13 3o Ram. repeated sentance
10/15/592 2 4.14 31 Added Mylar Prod Contr
10715792 2 4.15 iz Added naw locations
05/06793 3 1 2 Revised Names, Titles
05/06/93 | 1 3 changed Titles
05/067592 3 2 5 Addad new page for Rav.
05/06/593 3 2 ] Revised pags numbers
05/06/93 3 4.1 g Drop SP-ST, Chg Name
05/06/93 3 4.1 10 Chg Title Oper Mgr
05/06492 2 4,1 11 Chg Titles, Rev Resp.
05/06/93 3 4.1 12 Chg Titles, Rev RaeBp.
05/06/93 3 4.1 13 Chg Titles, Rev Rasp.
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Kapton-Taflon ;ualicy Manual Section: 2
Revision: 2
Page: 5 of 16

Reavizlons o Oualify Manual
Data Ravision Saction Page Modifization
05/06/93 3 4.1 14 Chy Titles, Rev Resp.
O5/06/93 3 4.1 15 Added Ramp to Doc. Contr.
05/06/92 3 4.12 30 Chg'd 8r Qual Engr to Lab

Supv., Auth for Disp.

05/06/93 3 4.13 } 1 Dropped "plant’,laxt Para

TI-NHTSA 017551
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Kaptont-Taflon* Quality Manual Sacticn: 13
Revislcon: 3
7

Page: of 3§

ak INIRODUCTION

The Kapton=-Teflon plant at Circlevills manufacturas Kapton
polyimide filma and Teflon films. Chemically, Kapton is a
polyimide polymer makeup that ia the rasult of a
ialynnndin:atinn reaction. The resulting base film, typs HN,

8 a tough aromatioc polyinide £1iln that la an excapticnally
strong, heat resistant film with an exosallant combination of
machanical and alsctrical proparties. The plant makez two
othar general types of Kapton, typsa FN, vhich is a haat
sealabls grade. This product is achlavad by combining type
HN Kmpton with Teflon FEP fluorncarbon rasin, through a
laminating or coating procass. Typa VN films axhibhit the sams
tough polyimide proparties as HN, with suparior dimansional
stabllity at slavatad tamperatures. Kapton filnms are sold in
thicknesses of 0.3 nils to 11.0 mils.

Taflon films are produced from various flucrocarbon resinas
including ¥EP, PFA andd Tefzel, svae of which are pigmanted.
Tha pmllatas ars meltad and axtrudad into a Tefloh film for
subsaquant processing in treating, laminating and slitting.
In addition to the different resin types, the plant offers
Teflon filme in thicknesses ranging from 0.5 mils to 225.0
mile. It la sold into several markats where it is unique
amony plastics. It im the most chemically inert of all
plaetics, withatands both high and low temperature sxtranes,
has suparior elactrical propartiaes, has superior anti-stick/
low friction proparties plus many nere unique
characteristics.

Some of the applicaticons or marketa for Rapton from tha
@lectrical and electrical industry field are: fisld coll
insulation, substratsa for flaxibla printad cireuita, motor
and ganarator srmatura slot linars, magnet wira insulation,
transformer and capacitor insulation, magnatic recording and
pressure-sensitive tapes, and wire and cable insulation.

A foaw of the applications for Taflon include a ganeral
purposa itams asuch as Cell culture bagm, plain and natallired
microphone slectrets and a varisty of ralease applications;
canentable filmg for laminated belting, high-psrfarmance
pressure-sansitive tapes and protactiva clothing; chemical
process films for tank linings, thermeformed rupture disc
seals, and thick gaskets and drop-in mold liners=; and
asrospace compopite molding releasa filns.

Tliﬂfnhqni?uuz




Kapton*-Teflont Quality Manual Sectlion: 3
Ravigion: 23
g

Page: of 36

Ja2 __PUIDOSS

The Quality Managemant System as dafinad by this gQuality
Manual is applicabla to all ¥Kaptons and Taflons production
and support fagilities located at the DuPont =ite in
Circleville, OH.

This manual ls intanded as a gensral overview of the Kapton*-
Teflon* Quality Management Syaten and deoas not include
spacifio information relatad to the actual axecutlon of many
of the Quallity System fenturss. This sanual is thas
rasponsihility of the Quality Systams MAdninistrator and is
reviswedfupdatad at least avery two years.

4.3 _SensIal ReLEXencoed

* IB0 9002: 1987, "Quality Systens--Modal for Quality
Assurance in Production and Installation®

* Clreleville Safety How

* Clrelaville Ganaral Proceduras How

* Clrclavillae Site Manufacturing Plan

* POMN Manual

* Kapten Ganeral Spacification Bulletins
* Teflon Ganaral Specification Bulletlns

d:4 Qentrollsd Decusients Refersncad

* Kapton-Taflon Quality Manual

* Kapton—Taflon Quality System Procadures (QEP's)

* EKapton-Teflon Arsa Proceduras (AP'Ss)

* Kapton=Taflon Oparating Procedures (OP's)

* Kapton-Taflon Standard cperating conditlions (50C'=x)

* Kapton-Teflon Arsa Forms, Referance Charts, Decision Traes
and similar forms usad and described ln arsa precaduras.

* Busingss Sarvices Purchaslng Mahual
* Businoes Services Quality Manmial

¥ Mylar pProduction Control Manual/Procedurses

TI-NHTSA 017654
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4.3 MAMAQEMERT RESPONBIPILITX

d.1.12 Quality Polioy

The quality policy of the Kaptoh#=Taflon* plant is the
following:

"The Kaptont=Taflon* plant will be recognized as
providing the bast valus to customers through quality

lsadership and continuous improvemsant in all our
products and servicas."

R. Hutton
Worldwids HPF Businass Ngr

10 May 1952

TI-NHTSA 017585




Kapton*=Taflon® Qualjity Manual Section: 4.1
Revision: 1
Page: 10 af 3§
d.1.2 m“’-"ti“

Tha basic ﬂrqlnizatin;n Chart of tha Kapton*-~Taflon* plant is
as follows:

Blant Nanager

—HPF World Wide Bupginess Manager
-—aLas Suparintendents
—Shift Suparvisors

L—Oparators

—Day Suparvisors

—Laboratory Tachnicians
—=Tachnical Asaistants
—Nechanics

~~—S8chadulers

—Chartars

—Qparators
—Production Enginesrs
——Chamistsa

~—Quality Enginesrs
{—Area Spacialiats

-—EByatans Support

—Hunan Rescurces and Zite Services Mapagar

-—pPargonnal Suparintandaent
——Business Ssrvices and Supply Chain Manager

—=pPurchasing and cContract Administration Supervisor

Esssntial Matarials Accountant

Infoyrmation Systexs Supervisor

—iatribution Managar

TI-NHTSA 017558




Kaptonw-Teflon* Quality Manual Section: 4.1
Revision: 1
Page: 11 of 3&

4.1.3 Responaibilities and Authoritiss

An outline of tha rezponaibllities and authorities of tha
differant functions on the Organization chart is as follows:

a Plant Hanugsr
Has ths responsibility of providing ovarall leadarship for
the plant sites in ordar to accomplish the strategic
gbjectives of the businsss served.

o HPY Worldwide Business Ngr.

Ovarall managerial rseponsibility for tha Kapton* and
Teflon* products.

Authorization of top level documants and the Quality Policy
of the refaranced product lines.

o HPF Manufacturing Arsa duparintsandent
Ovarall rasponsibility for ths mamnufacturing oparationa

Authorjization of the procadures amd docunants relating to
activity in hig areas.

Responaibility for and participation in pariodic Quality
System raviews for their areas:

* internal raviews

* gxternal reviaws

Dafines assignments of tha Froduction Enginesrs, chenist,
and apscialists.

Qvarall reaponsibllity for area procaess dsvelopment
; afforts,

' huthority to accept matarial hy concession in concert with
tha Prooass Enginear.

Ovarall responsibility fer the Kapton-Teflon maintenance
operation, including callbration of process eguipment.

o HPF Intagratad Opesrations Arsa Suparintsndsnt
ovarall responsibility for Production Control.
Authorization of the procedurea and documenta ralating to
Production Control. Dafines assignuenta of Production
Control Supv, CFM Engineers and Specialists.
Reaponeipility for and partloipation in periodic gQuality

Systen raviews for Kapton-Taflon: * intarnal reviews
* aytarnal reviews

TI-NHTSA 7557
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4.1.3 Responsibkilities and Autbhoritieas (cont'd)

of 3£

o Area Superintsndent-Produsticn and Technical-Pinishing & QC
Dasignated Kapton - Teflon Managemant Representative who,
irrespesctive of other responsibilities, has full authority
and responsibility for esnsuring that the regquiresments of
IS0 9002 are implemented and maintained.

Ovarall responsibility for tha Kapton - Taflon Finighing
oparation.

overall responaibility for tha Quality contrel laboratory.

Authorization ot tha proceduras and documents relating to
Finishing and Quality Control.

Rasponsibllity for and participation in pericdic Quality
Syaten raviews for specified areas:

# internal reviews

i gx¥ternal revisws

Defineas assignmants cf tha Production Enginesrs, his
Suparvisors, and Projeact Englnasrs

o Productlon (Arss) Superviscxra
Safaty and Environmental in ths procass arsas.
Provide scheduling of egquipment wmalntenanca.

Monitor and support for the plant cparation, ineluding
coordinating process outage.

Ovarsaa tha supplies for the procsass including raw
materials

Coordination of housseakeaping.

o Maintsnance Suparviscrs
Safety and Environmental in the maintenance arsas.
Raview acheduling of aquipment maintenance, schedule people
Monitor amd support for the plant oparation
Reaspenaibla to provide resourcas as regquired to sse that
calibration of process equipment is completed according to
procaduras.

Coordination of housekesping.

TI-NHTSA 0175568
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4.1.3 Pasponsibilities and Authorities (ocont'd)
o Q¢ Lab gsuparvisor
Adminiatrative responsibility af the laboratory.
Maintananca of labdb sguipmant and supplian.
Manages all raw materlal specifications and testing
‘Initiates action to diespose of non conforming product
Maintain product raleasa aystsm; product reviesws
Customar inguiries and concerns; customer certification
¢ Preduction Enginsers/Chamist
Routine support for the procassas.
Dasign and ravision of equipment and operating systems.
Corrective action on procass upsats.

Desigh and follow up of Test Authorizations.

Davelop and maintain standard operating conditions and
proceduraes.

¥Monitoring process oparation and raviaw of proceass
documantation.

© Frocess Deavelopmant Cheaists/Enginsers
Dexign and implemantation of manufacturing experliments.
ProcaBss davelopssnt and support the Kapton=Teflon procasses

Aszjist in design and reviseing squipmant for the Kapton-
Taflon processas

Davelap laboratory basic data for Hapton-Taflen procaseas.
o Quality System Administrator

The menitoring and coordination of the quality aystem,

Ensurs that the requiremants of IS0 95002 are implemented

and maintained, at tha dirsotion of tha Managemant
Beapreapentative, especially Internal Auditing Systam.

TI-NHTSA 017558
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4.1.3 Responsibilities and Authorities (cont'd)
a Project HNnginsers

Provide anginesring design on process agquipmant for
projacts,

o Benlor Teckilcal Enginsesr, QC
Waw and or ravised product tests and squipment.
‘?ur calibration pathoed on eguipment used to tesat product.
Interlaboratory chacks and Interlaboratory Mathod Control
o Production Operators

Parform actua) work tasks for a given area of
panufacturing, testing, material handling, etc.

Oparators process quality data pertaining to sach phass of
their particular operation.

Make some routine guality measursanants u! product vs
apacifioation.

Document and file the required processing histeory
information for each lot.

Cast films acoording to Standard Operating Conditions and
Procedures.

Oktain film eamples for lah analyais.

Docunent process conditions as requirad.

Epecific responsibllities ara defined in arsa procaedures.
o Laboratory Tachnicianas

Parformance of raw naterial, in-procsss, amnd product
analyasias, as reguired.

Racording resultas of teats and releasing product or
assential ingredients per standards provided,

¢ Bcheduler, Production Control
Review corders to ensure thay ars stated correctly

Hotify CSC of shipment dalays and documant any changes.

T-NHTSA 017380
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4.1.3 Ruaponsibilitias and Authoritias (comt'd)
o Control Meschanias

Responeible for calibration systems; for the control of
inspection, asasuring, and tast squipmant used to verify
the conformance of aguipment used in the processes.

Primarily rasponslble for inatallationh, rspalring,
maintaining, and calibrating squipmant.

o Doocumant Controllars

Rasponaible for malintaining and contreolling all the _
documents in their arsa of rn:gnnlihility. This includes
numbaring, feormatting, and having raviswaed bafora
expiration.

Whara Document Controller is also training cocordinator,
rasponaibility alac inoludes coordinating and maintaining
cparator training.

4.1.3 Ramponaibilitias mpd Autborities (contid)

Additional responsibilities, authorities, and interrelation=-
ship of parsonnal managing, parforming and verifying work
affacting quality are defined khy Joh Dascriptions (as
naintained by Training Coordinator), documentad procadures,
and tha cemunicated wishes of sald psrsonnel's direct
nanagexent.

Tha Arsa Suparintandent, Quality Control will serve as ths
Manhagemant Reprasantative who, irrespesctive of cther
reasponsibllitias, shall have deafined suthority and
rosponsibllity for ensuring that the regquirements of tha
Quality Managamant System, as defined in this Quality Nanual,
ara implemantad and majintained.

4.1.4 MNanagsmant Raviaw

The Quality Management Eystem defined in this Quality Manual
will be raviawad, at lesast annually, to deternine its
continuing sultability and effectivensess. This reviav will
includs the Sites Managsr, tha HPF Worldwide Business Mgr,
ganior heads of tha Eaployes Relations and Business Sarviceas,
tha Managament Reprasantative, HPF Araa Supts, thae Q8a, and
others as regueated., Such reviewvs will inclnde an ansassmant
of the ramults of vandor parfornanca, concesaions on product
relaase, customsr complaints, outstanding correctiva actions,
and axtarnal and internal quality audits. Records of these
reviews will be kept in acoordance with appropriate sections
of this wanual.

Additicnal details ara in QSP 00Ll6.

TI-NHTSA 017581




Kaptont=Taflon* Quality Manual Section: 4
Revision: 3
Paga: 16

4,2 QUALLIX AXATEN

4.2.13 Eaptonv=Taflons Quality Manual: outlinas the alaments
and cbjactivas of tha Plant guality Managamant Systen
and how 1t complies with the IS0 9002 atandards.

4.2.2 Quality aystem Procadures:

a Provide ths ninimum featurss nasded by Functional
Areas to satiafy and comply with the alsnanta and
ekjactivas of the Plant Quality Managemant Systan.

o Contain speoific information whare a uniform asystem
has baan adopted across tha Functional Areas.

0 Whare no unifory system has hean sstablished, tha
Quality System Procedures will explain what tha
requiremanta are for a given fesature. Functional
Areas are then able to davalop thair own systans and
will documant them in Area Procsdurss.

0 An Index of Quality System Procaduras ls an the naxt
pags

4.2.3 area Procafdurss! axplain in specific terms how an area
aatisfias thosa requirsmants datailed in ths (uality
System Procesdures.

4.2.4 Oparating Procadurss! a step hy stap Lnstruction on
how to parform a spacific job.

4.2.5 fAtandaxrd Opsrating Conditions: a =met of conditions
that are ussd to produce a given product on a glvan

typs of squipment.

4.2.6 Tast Mathodsi stap by step instructions on how to run
spacifia tests in the laboratory.

4.3.7 FProduct Relsasa Bhasts: controlled set of rIelesasa
standards used by the laboratory to relezes product.

4.2.8 Blitting specifications, slitting charta, standard
forms, flow chartm: Part of the Quality Systan
dooumantation explalned by Quality System Froceduras
oY Aresa Proceduras as needed.
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Q&PocOL
Q2P0002
QSP0003
QEPOOD4
QEPC00S
08P0006
QsP0007
QSP000R
08P000S
Q5PO0LO
QSRO01L
Q8P0012
QSFO013
Q3P0014
08P0OOLS
QSPOO16
QBPOOL1T

QBrFO018

QUALITY SYEBTHEM PROCEADURNS

FORMAT FOR QUALITY SYSTEM PROCEDURES
DOCUMENT CONTROL
RAN MATERIAL CONTROL

Saction:
Revision:

t,2
a
17 of 38

PRODUCT IDENTIFICATION AND TRACEADILITY

STANDARD OPERATING SYBTEN
PROCESS EQUIPMENT CALIBRATION
LABORATORY EQUIPMENT CALIBRATTON
CORRECTIVE ACTION

QUALITY RECORDS

INTERNAL AUDITS

TRAINING

FORMAT FOR AREA PROCEDUREES
KONCONFORMING PRODUCT

TE3T APPROVALS (TA's}

TORMAT FOR OPERATING PROGCEDURES
EXTERNAL QUALITY AUDIT PROCEDURE
PRODUCT SPECIFICATION SYSTEM
MANAGEMENT REVIEW
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4.3 CONCTRACT REVIEW

Contract, as stated here, rafarcs to an order for product
placed by Harketing through a Customer Ssrvice Center (CSC),
vwho in turn places an orxdar with the plant. The Kapton—-Teflon
quality system starts with the receipt of the order from the
Custonar Sarvice Center. Ordara are received electronically
by ths plant.

Orders, ares reviswed on tha plant sita after receipt to
ansurs that the regquirenants of the customar ((C8SC) arae
adequataly stated or documsntad, and that the plant has the
akbility to meat thoss ragquiremsnts. This review is parformad
by the Preducticn Control function. If additional
requireunents are nasded, or if tha plant doss not pomsmes tha
ability to meat ths ragquirsmants as stated, tha requirsments
will ba revissd to accuratsly raflsct the product which the
customer will recaive. B8uch ruvisions will ba coordinated
vith the customer as needed.

Racords of the ordsrs and revisw will be maintalnead by
Production Ccontrol in accordanca with Saction: 4.1% of this
manual.

If a shipment date cannot be met, the CS5C is notified and
notice is dooumented.

Additional detail 1s given in Productlon Control Procadures.
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1.4 DOCUNENT CONIROL

All documante and data which ara used to satisfy ths elamants
and objactivas of the plant Quality Managemant Syatam will be
cantrallad. Control includes the following:

o

]

]

Review and suthorization by spscifiad individuals
prior to issua

Partinent coples of documants at locations where they
are nesaded and used

Documanted index and distrihution list for sach type
of docunant

Ramaval of chsolata doocunants from circulatien

Reissua of documents when a changs ls necsssary.

Bacauss dooumants ars used throughout the Quality Managsmant
System, responsibilities to control doouments can be found at
many lavels of tha cparatjien,

Documant control will be administered according to Q8P 0005.
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" 4.5 PURCHAGING

Purchase requisitions ars initiated looally and exacuted as
orders locally or submitted to Material and Logilstics
Regional Office for actual procurament. Each functiconal area
is r--gnniihln for identifying thoss reguirsments and
verifying the suitability of thesa materials.

Purchasing documantation includes a complata description of
the item, suggastad vendor, charge codam, authoriszations for
the purchass, and dalivery information. Spacification numbers
are included on the order if 1t is for a rav matarial.

Vendors arw selscted based on thelr ability to supply the
product as needed in a timaely nantar. Vendors have agraed on
spacifications for the materials thay provids. Vendor
parformanca iz evaluatad routinely. Additional details arae
given in the Buainess Sarvices Purchasing Manual, and

QSP 0003.
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4,6 EIRCMASER SUFPLIND PRODUCT

¢urrently, no materials supplied by customers are
incorporated inte a Kaptonv-Taflon* product. If matarials
ara provided by custcmers in the futurs, the Area reosiving
thoas matarials will be reguired to verify, store, and
maintain those materials as neaded in conformance with the
Quality Managamant System. The established controls for this
naterial will ba developed to ensurs that the matarial
provided by the customer becomes part of tha product which ix
daelivered to that customar.
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4,7 EFRODUCT IDENTIFICATION AND IRACEABILITY

Tha Kapton«-Teflon* plant maintains a aystean of idsntifying
product at all stagas af production such that all final
preducts can ba tragad to tha vandor lat numbars of the raw
materials usad to produce that product. Incoming wacerials
are identified with a unigque material name and numbaer. Upon
recalpt of matarials and during tha mamafacturing process,
unigue lot numbers are utilized or assigned to provide
tracanbility. Once f£filp is produced, mill roll nusbers are
agsigned. New numbars ars assignad vhanavar film is convertad
to a diffarent product or preslit to a differant sizs.

Since cast rolls ars produced on a continmucus procesa,
tracing raw matarial lots or Solvant Racovery Matarials is
tina dapandent.

Additional datail is givan in Q8P 0004.
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4.8 FROCEAS CONTAQL
4.8.1 Genaral

All Kapton*=Taflcon* processas Wwill be run under a state of
controlled conditions. Thess processas ars shown
schematically on tha following threa pages. PFunctional arsas
ara rasponsible for satablishing these controlled conditions
which include:

o Preduction schediules, bassd on orders and forecasts,
arse communicatsd by Production Control to tha araas.
Tha nanpufacturing areas uss thase scheditles to plan
product changes.

o Dooumsnted work instructions, Arsa Procadures (APs)
and Operating Procedures (OFs), skplain how tasks are
to be performed whers the lack of such instruostions
oould significantly raduce the product's lavel of
guality.

o Spacifisd operating conditions, callsd Standard
Oparating Conditions (S0Cs), which describa
whers process pararatars should ha sat

o Control of process paramaters to the greatest sxtent
within specified ranges

o Oparation of the processea cutsjda of spacified
rangas only aftar obtaining authorization

¢ Routine monitoring of thema prooasses to ansuras
process stability. Menitoring technigues include one
or more of the following:

Automatic contrel loops
Manuzal contraols

computarized contrcl systsms
Btatigtical control charta

o Additional detall ia given in QSP 0005 and Area
Procaduras

4.6.2 bew Equipment or Process

Any product manufactured on new sguilpsent or Ly & hav procass
is produced under the plant TA (Tast Authorization) systan.
This aystem providas the documentation and approval system
for using a non-standard procass. This eystem is describad in
more datall in QSP 0014,
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4.9 INMSPECTION BND YEATING

Material is inspacted and/or tasted at thras atages in the
production proosss: raceiving (rav materials), in-process
{partially converted material), post-process (fully converted
matarial or final product). For any of these types of
testing, tha following information will be documanted:

o Fragquansy for parforaing the inspection or taat
o Procadure for performing the inspsction or tast

o Specifications for pazxsing/falling the inspsotion or
tast

o Process for handling matarial which has passed the
inspection or test

o FProcess for handling saterial which has faliled the
inspection or taat (ses 4.12)

0 The authority for relsasing produot

Tha rasultes of all inspections and teats will be recorded to
sarve as svidence that the material truly passed the
appropriata tast. Production areas that riun tests on product
in the area will be rasponsible toc forward rasults to the lab
for racording on appropriate lab records. Tasts run in the
lak will ba racorded by the lab tech. Tests run in Finishing
will be recorded on approprista forme in the Finishing Araa.

Noc matarials will ba complataly dispatchad to the naxt
production step until all tests and inspsctions have baen
exacuted. If urgant production hweds arisa and untestad
matariale ara used in a subsegquent processing stsp, tha
raquired tasts will still be parformed and thosa matariais
will ba identified =m0 as to allow for recall in tha cass that
the matarials do not pass the lnspaction or teat.

Additiona) detail can be found in QSPF 0003 and Quality
Contral Area Procaduras.
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4.10 INBPECTION, MEAGURING, AMD IEST EOUIPMENT

All aguipment used to determine the dispoaition of the
Kapton+*-Taflons paterials or praduct will be calikrated to
tha required accuracy in order to ansure the abllity of this
aquipsant to measure desired material and product
characterietics.

The ocalibration of all auch egquipment will be maintained
ragardless of whethar it is owned, borrowed, or lsased Ly any
portion cf the Kapton*-Taflon* plant.
Functional areas needing such eguipment will identify and
salsct eguipment capable of meeting the acguracy nesds.
Actual calibration of this squipment will be performed by
trained individuals and will include:

o A prascribed intarval for calibration

o Documentsad callbration procsdures

® Use of certified equipment which, where possible, is
traceable to naticnal standards

o Documeantsd actions to be taken when squipment la
found to ba out of calibration

o Identification of the calibration status directly on,
or as naar as practical to, the calibrated sgquipment

a Recordes of the aguipmant calibration.

o Appropriate gnvircnmental conditions for calibration
and usage of inapection, maapuring, and taest
aquipmant

Additlonal detail way be found in Q3P 00056 and QSP 0007, as
wall as in Maintanance and Quality Control Area Procedures.
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4-11 INGRECTION AMD IEST BIATUD

Matarial iz identified at all stages of production by the
funotional areas to indicate tha tests which have baan
oomplated on that naterial and tha rasults of thoss tests.
Tha inspaction authority will relesass product according to
spacifications. This 1= to snsurs that only matarial which
has passed inspaction and test will bs ussd in further
processing. Tha ralsass status of samifinished product la
recorded in the PFICS conputer systam, and is avallable to tha
a:-n-. Mill roll tags will aleo carry tha ralease scatus of a
mill roll.

Additional information may be found in QSP 0004 and various
Araa Procadures.
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4:12 CONTROL OF MOH

Matarjal or product which does not conform to the
upeaifications satablished for peassing an inspection or test
will ba identified as nonoconforming product. This
identification will ba documantad and tha matarial or preduct
will be evaluated, segregated (when practical), and dispozad
of through accapted channels. Varicus computar systams and
procedures are in place to prevent inadvertently shipping
non-conforning product.

Final disposition of nonconforming product resides with the
QC Lab Supsrvisor with authority from the appropriate
Technical Repressntative from Marketing, as regulrad.
Nonconforning pfndunt may he:

o Reworked to improve conformance to tha pass/fail
spacificaticns

o Retastad in lab if test is suspect

© Accepted by the customar on conoession

& Regraded and used in an alternate application
o Rajescted or eorappad

Rewvorkad matariala are tested in accordanca with t+ha
raguirements of Section: 4.9.

Additional dataill is described in QSP 0013.
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4.13 CORRECTIVE ACTION

Documantsd procadures ars maintained by the functional areas
for tha follawing:

o Investigating the cause of nonconforming product

o Analysing customar complaints and sarvice raporta to
alininate sxisting or potential sources of
nencoanformances.

Any functional area which ildentifies nonconforming product is
rasponsible for developing and axecuting corractive actions
to pravant futura nonconformancas. This will ba deona to an
axtent corrasponding with the degree of savarity and/or
fraquancy of thae nonoonformanos.

The initial responsikility for corrective action is in the
hands of tha manufacturing cperators. In instances where
thars is an adjustment to the procass which can bs made, tha
operations arsa is reaponsibla for attempting to get tha
process back to aim and docunenting vhat was done. If they
Are hot succassful, or if a catastrophs occurs, the
appropriate Process Engineer is notified.

sorrective actions which hava bean initiated will be raviaswad
by the arsa instituting tham to detarnine their
affactivenasm.

Changea in procedurss resulting from corrective actions will
ba documented by the functional areas in conformance with
Section: 4,4 of this gquality manual, and area document
contrel procadures.

Additional dataill may be found in QSP 0008 and various Area
Procaduras. '
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4,14 EARDLING, STCRAGH. FACENJING MDD DELIVERY

Handing, etorage, packaging, and dalivary of matarials and
products will ba done in agourdanca with documented
proceduras. iAreas parforming thess tasks will be reguired to
maintain thazs procaduras.

Handling is conducted in a way that pravants damaga aor
detsriocration of the materials and product.

Storage facllities are sacurs and designad to prevent

or deterloration of the wmaterjals and product. Functional
araas receiving or dispatching material to these storage
arsas will stipulate appropriate methoeds for deing so.

The processas and agquipmant used to pack, pressrve, and mark
product ares controllad by tha functional areas to ensure the
fulfilluwent of product raguirenentsa.

1 The Kaptons-Teflon* plant arranges for the protection of the
product's quality after final inspeaction and teat inecluding,
whan required by tha order, delivary to daxtination.

Delivery ia tha responsibility of the Traffic function, which
is part of tha Mylar Production Control Qrganization.

Additional details are describad in Area Procaduras.
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4,15 OURALIYX RECORDE

Records are maintained to attast to the fact that materials
and produst actually meet thair astablizhad spacificatians.
Algo, recorda damonetrate the propasr and affactiva oparation
of tha Quality Management System.

The plant and the functional areas are responsible for
raintaining the quality records which they genarata. Proper
procadures for collecting, ldentifying, filing, storing,
maintaining, and disposing of guality records are
aestablished. Ratsntion times for all records ara dooumanted.

The following ars guidelines of racords kept with the
following features of the gQuality Managanent System:

Racoxd Location
o Managemant reviews of tha guality Control
fuality Managenant System Suparintandant
o Contract raviews Froduction Control
Business Services
¢ Approvaed suppliers Purchasing
o Corractive Action racords Area Fllaa
o Slitting charts Production control
0o Praoduct identification at Quality Control
given production stages PICS
o <Calibration reaults Maintenance
QC Lab
o HNon-conforming Production Control
products and materiala QC Lak
o Intarnal quality audits Tachnical File

fuality Systan Ad.
o Training recards Area Files
Thasa records are stored and maintainad in such a way as to
preavant losse or deterioratian. Alseo, thay should be
reseonably avallable.

Additional dstail can be found in QSP 0009 and various Area
Procaduresa.

TINHTSA 017579
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4.18 LINTERNAL QUALITY AUDITE

Internal audits are conducted by tha plant in order to
datarnina the sffectiveness of the Quality Management System
as wall as compliance to established practices. The scope of
thess audits vary, but are intanded to address thoss items
which are thought to be moat cruclal to tha quality of the
product. Internal audits are conducted in sach area at lenst
twice per year. Theas audits are conductad by Iindividuals
indapandent of the work basing performed, and ara trained in
auditing tachniques.

A documantad procedure is maintained which explains tha audit
procass. Tha rssults of these audits ars documanted and
brought to the attention of the appropriate individuals who
are required to take actions in order to cnrr-ut jdantified

discrepancias.
More datails of this systen ars described in Q3P 0010,

T1-NHTSA 017680
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4.7 IRAIHING

Training systema are maintained by the functional areas to
ansure that individuals parforming work crucial to the
guality of the product are appropriataly instructad in the
meathods for performing thoms tasks.

Thess training systems inolude jdentification of the training
naads, plans for the training process, and qualification of
parsonnel. Records showing tha lsvel of qualification nf
cartaln plant perscnnel are malntained.

Additional datails can ba found in Q8P 0011 and various Arsa
Procedurss.
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Functlonal areas will maintain procsdures as nesdad which
identify and sxplain appropriate statlistical techniques which
are used to contrel products and processes, The following

are axampleas of statistical tachn s that ars used vhare
appropriats:

o Shawhart Controcl Charts
o Cusum Control Loops
o Prooese Capability Studias

Details of whare these ara use are describaed in the
appyopriata Arga Procaduras.
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Soster, Siyve

From JAFR%mimi

Tar s801628

Bubjeot: MSQ From JAF2

Daes Tue, Jun 7, 1994 7-1BAM

MBG Mi= 210524 FR=)RF2 TO=SRF SENT=0807/S4 07:18 AM
Rl=D08 STuG MNV=005D CO=DE7 BY=JAFE AT=OMI7/94 07:18 AM

To:  Siave Fosler
Ca EiONal

Sleve, yeutardy | signad of the prising ageeamant with
mummu:ﬁpﬂm i took them & Nt whila
logat i signad and off o ma.  Plasss snmure Sl ol fulne orders for
apion mh tow &t e "l Dticea

|t by 100 by the sales rep thel T1 will ba gaiting & credit for wil
of our purchasea from 4H tonow. PlLesss lel me inow whan this happens.

| don't want H to fall theougit the syslem.

Ao, ..oould you malce sure this cost reduction is propenly acoounted for

n the tacking system.

Thanks ahd regurcs,

John ;-"”.’ w
Tov  FbE_Rew ¢/

Pleata {romfy Po's yaw o
@00 75 cors Framwidrm chcdeleercre ¥

rom £ v 0

g s 8 — " 7

/ f"":‘,‘_,““:,m‘;‘.{f.‘:’:"%”ﬂ.n Ml w-mﬂ'

£ OLD TPt AvD Dipaerlt -

Page 1
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¥ Texas
INSTRUMENTS

July 7, 1954

M, Echward O, McXKengls

Sr. Technical Sarvice Representuilwe
Duiont Eigh Perfremiancs Plims
P.O. Box 89
Cioclaville, Oblo 43113

Dear Edt

It waw good B apeck i wou yessrday. As I mestiooad, I'; back frean & 245 yoar siint t ome of TT's platy
in Japam. 'Whils there I was sctively Imvolved in oor offorts o convinco Nissea of the mabllity of
Kapton as & diaphragm in onr pressmre swisches. MNow that 'm back in Adtiehor I Bave boon assiynad (o
put to mat all owistanding concarns Nisewt hes with Kapion, and I ook foreand o your soppoct
accomxpliahing ihis taak.

Encipasd you will find » Hst of questiond genecpied by Nisgan. Whese secossney I have mworded o
roinzespeetad the questions 30 tht we can get the Iformution | balisve Nioan is mally sfter. Simew thase
qicstions mola diecily o DoPout's prodoct smd poocedses, T will ned your belp it severing deem,
Cooe you've had some lme 0 review themn, I'd oy o go throagh thesn ame-by-ome by phone, Td
appeciee if you aopld give me 8 call by tho and of the week a0 wo can yhirt this pmeess. I myny cosm
nchiHonS] kiAps rikiry et micsstiny, $0 I'd Hices iy get sixrted i soon 53 possthin

My number i (508)099-3639, fx (S05)3D9-3153. I Lok orward o hearkng from you.
Sincemby,

o m

Dexign Engimeer
Attachmeni

DAL RETHUMENTE INCORPOMATIL » 54 FORBIT ETREET = ATTLEROFC, b OET08
BOE-S0- A0 ¢ TELEX J00WD » CARLE TEXWME
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* If 50, what i that minimom lavel?

* How do (will) yoo determine that mininmm lavel? (Lo, mean - 4o, atc.)

* Dose smch & pearantes ke into sceount i potential wortt-case sconarion,
such as processing varintiony, beginning and ead or rolly, tsmperainms and
presaure at the edge. amall, undetoctable pinholes., etc.?

Niman is gtlil worried aboat pinholes, eapeciaily those that are smaller that your nrinimmn
detectablo aize,

* What Is your minimum deiectahls pinbols siae? A report issoed by DoPoat
sisiad that your inspection system "has locssed™ & 1 mil dismetex pinhole,
bat does this imply all pinboles down io 1 mdl can be detecked?

* How do you know?

* How do you verify if you can detoct these pinholes? Do you control the
inspection process by passing material with pisholes trough the inspection
equipment ot regular intorvals?

* What about holea that are smallar than your mintesom desectshls size? Also
in the DuPont report was a statoment that “the formation of holes logy than 1{)
milg in damaser doss not oceur..." Why not? In thees & wehaical sxplanadon,
Le, ineymalecular banding, the polymerization mechanism, e, 1 understand
some of this iaformation might be proprictery, but cur costomer iy requesting
a0 explanation.

* Nigsan has alao saked for & comelation betwesn the presemcs of ninholes and
wnsile sirangth. Can we inrodoce pinboles into some mmyles and ron some
teats? :

Texas Insgromens, Inc. 1 071/0794

TI-NHTSA 017686




}iﬂuq:.n:fﬁmﬂmhupuminguphwhedmornulmm its own generic
teats for stength, environmental resistance, etc. (100% of the time)

¥ Does DuPont goarantse Kapton in such & way? 6
* What pecformance and/or
pect qualilyl'uqmmtandchaehdm DuFont have é—-
Texzas Instryments, Inc. 2 _ O7AY7194
TI-NHTSA 017580




4a Nissan asled if DoPont has any specisl opindon on wse of Kapton under localized
compreasion, a1 is the case in goe of our switch designg, Acconfing a finiw clement
snalysts we oomductad on this design, the Kapton 1s subject to soms localized strexs in
exoesa of the yield polnt o the first foew presimre cycles. After some initial "microgcopic™
yielding (acconding to the theoretical analysis), stresses roain below the yield strosa
Plegss comment. .

%i’a’ n""'J'H'(_,

4g Does DuPont have fatigue limit data for Kapton? A4 ] f{ex fes? P have
Ploty of S/N curvea? bata
H 30, does frequency of the fatigue cycle have an offect on the fatigue Honit?

-'T-;._ 1-.: ,:_ a lf ‘pﬁ_|—(—. [ G Elrtn, E"-«.\___‘H

3a. Does DuPont have any streas/strain plots of wnsile strength testing?
Daes the material have permanent defarmaticn up to the yield stess? /-

Texas Instraments, Inc. 3 07A07/4
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Dul'ant High Perfrmance ¥iloms
FAX TRANSMITTAL
DATE I-2-14

PAXNO: (do) 699 3742
FROM: Dave Relfschnelder
FAX NO: () 651-7484

IF THERA 18 ANY DIFFICULTY WITH THIS FAX TRANSMISSION, PLEASE
NOTIFY THE SENDER AT (302) 851-7462.

&Wwfumm, :ﬂ cumitod ta doll you il a leilon
PO T BT P gy
o s e 3 ol hﬂnq%mmammmm'
privisep diruscline with you.

Beuns Bullnfield & propored with ol
oun sibivor posn ivmndiste

ha infornslion s lhe e pricing, and
paion prolostisie anss wark. 3l de bm&l%aﬁn!m

wesak #MM wid ha sncndisi bead boass plaisssad
ﬂﬁimﬂhwﬂu’ he

Take — thu sl gt el e Cotirest frn'su'f untid iifess
Dawe., |

Tl FTIATDHID df-1-M LNONT| 13 TR ri-o2s.l
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Do Filmy
1.3 Route 23 & BuPont Aoad
P O HoxH

. Cirzlwyilba, OH <3113
@ Tal. GMIS00H
Fax (51430340722

DuPont Films

July 22, 1994

Mr. John Forsyth

Texas Instruments

34 Forest Sirect )
Attlsharo, MA  02703-2437

Dear Mr, Forsyth:

Effective J 1 for Kaptan® polyimide films wiil be ted ing to
theattlch::lbﬁ’ ﬁ”&%fmmﬁmnm %, altsough
varies by p mdmmmumﬂflzwuniqu;edrmmlnfm Some

are {nereasing mors while a few are recuced. 1 encourage you to review
the attached price list careflly, as to the i Guidarel.ﬂacﬁn;mhuww:

Durﬂupmﬂurmnhlumdtﬂmdmgumu hnuﬂdmthull.s.
oRar to contimpoualy improve the quality of our soCvice, overall
::hn. t3 of the moat recent survey conducted year indicate broad

Ax we coutinue to we've made notable structure within and
Perfornance Films. bal Husiness Leadership, Customer Service, and Sales and
Muhﬁn;h:ubunmmn::ntedumrdrdwﬂhﬂhh site and a
global marketing presence has been estahlished at our Tiexas facility. Designed
to improve we've already begun to sse the advantages of thess changea
and costomer Is very Concurrent with the du;::gpmmt
m m-Emm ip has resulted in cost
in excess of 10%. In 1992, we became the polylmide film manufacrurer

lo secure 130 9002 certification and the benefits ars We work to
secure more cost effective and highor quality raw In short, we are ovesting
hrth:ﬁmnawﬁleimplmmngmmnﬁl

SRITT] T Y T ] S— ) Priried m Pecycind Papne

L EL- B

TI-NHTSA 017591




Webeﬁw:mhavabﬂnhummsponﬂwudmaponﬁbleutheindusuyluﬂnnm
mch.w:hulwwltuupp mfurtherwﬂlretheﬁlmu[urthepﬂhdmideﬁlm
ghthecun-ent ricing action. Qﬂzaﬂmﬁﬂ secure partner will be ghle
ugn suppott your tl.u-cmarkat[n; technical needs. 'We belleve you
shnuldupectnmhinglessfmmtheudumludm

New prices, and the mnithunpdltndﬂrdenngﬁuide,mﬂhquﬂadmmdeﬁ

shipped on or after July 25, 1994. Existing customers will be aiforded price protection

nnnrdmplamdhyﬁuyuts 1994, speci normal lead time, Pmuctadvnlumewﬂl
aur DuPont Marketing Representative or

be based on
GMumrhmHEpmnunwmpmplﬂdtnmrwq you tay hawve,

Cur goal continues to be customer da in all arsas of quality, asrvics, and the value
of our total offering to your business. Survey resulls suggest that we are meeting your
needs and contimously impraving in these arcas. We remain committed to | hip io
the industries we sarve to provide both of us with growth opportunites and financial
health.

We greatly value our business relationships and the confidence have placed in us
" rgmgmhumﬂa Wepudgemtglmnﬁmemmbutﬁ:urmnpﬂmw
your business in the future.

Sincerely,

ci._g;ﬂ-cﬁpmn
" Marbeting & Balea Monsger

TI-NHTSA 017892
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DuPont High Performance Films

5. Price Li=t
Etective July 25, 1994

Kapton: Polyimide Film

General

" Kapron polyiride film ia an exceptionally mrong, bent
maistant fim wivh an excsllent combination of mechani-
cg) pad ¢lecerical properties. Kayion has been wiad
successfully in varicys spplications st tempergiures from
—269°C ta 400°C. [t is flame resictant, does not melt,
resisk &fTecta of organic solvenis and ek 4 very high
resismEnce o high-=nergy mdision

Type HN: An wll-purpose. uncoated Flm. with sough-
ness and dishecude inmgricy af very high and very low
tegnperaiures.

Typs HPP-5Tr A special-purposs, uncoalad film with
all hw properties of Type HN. surface meated for
superior sdheskon.

Ploades divact sl Inguiries and ordars to:

Type ¥N: Ao all-pupose., usconted film with all the
propertin of Type HM. plos supedior dimermicnal stabilivy,
T¥pe MT: A speclel-purpose uncoated film with
thermal conduciivity 3= that of mendard Kapion.

Type FN: A Type HN fitm coated on ooe or both sides
with Teflos* FEP fluorocatbon resin to impart hent
sealability, provide: a molswre barrier, and enbance
chemical resistance.

Type XP: A Type HN filin coated on one or both sides
with Teflon FFA fruorocarbon restn fo Impart bear seal-
ahitiry. provide s moistuce barrier, and sthance chericol
resistance, The PFA coating is especially suited for
appllcations requiring high bond srengha ar elevaied
tempeTRiuses.

Customer Gervios B0C-367-5007 or Frodust irformation 000-237-4087

Pricing and Yield Information
i L Mamiaat Price | Womxissm :  Stesded  Approakmin
| i | | th Langth Viald
Typa | Oawge bk Typs (il ot I, i x) finshesd - (Rireil '
HN i 0 HY a3 o200 sam 0 oM
1 80 HM | a3 ;n I T 8 ! N e
I 106 HH 15 I odsa wl B0O0 135
: 700 HM 21 R0 A B2 20 [
: 30 WM ap T L 7] 1670 T
1 (] x| 33m -] 1000 F3)
HPFRET MHEAT 14 sl | e ! a1 3o .
; I HPST F B0 | [T T . & ' »
] m an :ﬂ 1.3y | g : 170 il
am Al ., dIma I 1000 Fij
wN 108 ¥ 18 mnw | b : " 00 1.
ﬂ\fﬂ 3.1 ﬁ Lﬁ B 2500 [
200 VN 3 1 L | s W -
RS Uk [N Eon 1M . 50 00 , n
MT 100 MT 10 I | Ammg | "o NA e
i B BR Wm0 o8 0 @ 02
: 30 MY 1 i IR i a1 WA i
" i 120 Pl 14 ME ! 07088 ’rl 230 . 1
150 FRdl | 1.4 3T 14718 - 00 . n
200 FNa1 ! 23 [T 1iXTR H ma i T
290 PHETE in o 18278 i 250 ! [}
- 32 1) ik “ I
mm £ T s i 1570 H =
Eaﬂ i R | ium & w . ®
Bl P i [ W18 ¥ “u 1@ ! o
X miﬂ! T o0 1.1 m uR R
1B B0 LR rri 7]
) | i SO0 17847 P Fi F*

* 2 90 elewing o it priom gl ing bo FN Ghre it e T 10 i wic.

t ginam § mawier of combslemtions of peiyi mics T ol Ausarten okt uh“ﬂnﬁhhmwﬂrm "
A .#mlllﬂﬂl'lﬂl e o mhmhd#ﬁﬂhh—m I i mit. The it mlrdw -
HaXiadrd T omnina | Heicimgaa of the costing of Tellon FEF o i i in il The syrabal B b used = regessnl 112-mil, it B o
aprasend 1/10-mi. Expmple MO0FMNGIT |5 8 T mil Sirustm oum i g 2=l s Wl iy wath 7 i of Teflun on o se, 120010 B 2 1 HHIUES
HAKurs irmiing of & 1-mil bass B with 5 1/HHnll oosting of Tallen os seoh sida




KAPTON® Polyimide Film

General
U.S: Price List

Effeciive June 4, 1990

KAPTON polyimide fim is an excep-

HN: An allpurpase uneaated

High Perlormanca Fims

Typa FN: AType HN £lm coated on

tionally strong, eat resistant im with \!Ith tﬂllltu'Iqumddielﬂ:trir: ape o both sikles with TEFLGN® FEF
an excellent comblnadon of mechapk  inbegrity et very high and very low Huorecarbon resls to impart heat
cal and electrical propetties, KAFTON  lempersiurss. sealabllity, provide a malsrare barvier,
has been used succesafully in various and enhance chenical resistance,
applicatlons st temperatures ko Type ¥YN: An ee uncasted
-268°C to 400°C. [tis Harme resingant,  Glm with all the properties of Type HN,
doea not melt, resist effects of organie  plus superior dimenslonsl stability,
salvents and has a very high realstance .
o high-energy radiation
Priing snd Yiskd Information
Peiwa Par Found® Futlp informatien
Rauga Mombaal Roll Width Apprai. Appras. Apgran.
Tepa & Thigknees Wil Wisith Wit Foot/Ral Yiuld | Assa Comt
Typa MM Ll | Y | ST Rower "o 00 | SgFeAl. | ssaomt
HN 0.3 $BA7.50" | S887.6e0" S6A7.50" 940" d51 1,63
HHN 0.5 2818 228 25" 288,75 £ 000" 7 o84
TO0HN 1.0 &1.00" 1,00 80 25% 5.100 138 045
HN HOHM 20 0.7 a.me 30.00* 2,550 i ] o] -]
TMHN 30 Bo. e A, 75+ a1.00* 1,700 A5 135
BOOHM B.0 51. 787 .= 83.00 1.000 a7 2.0
100HN 1.0 E7.2Em —_— _ — 138 0,42
0NN 20 S8 B~ —_— — — as o
VYN 10 _— g1~ 5. 70~ 5, 100* i 047
VN o h 10 _ B 831328+ 2,85+ 1] 0.3
MoVN ig — 54,78 B, 75+ 1,1 1) 144
YN uq —_— 57. 50 .30 1,000" 2T Fa.4]
130FPEH 13 a4 ar . a0 Ta. 15 4,280 104 084
1BFREN1S 1.8 71.00¢ 2.8+ 78287 3,400 Fx 0.5
F.o 24 71,00 br ¥ o TE.BO¥ 2,580 54 1.34
FN L.l 20 71.00+ T1.28% T8.50™ 2,880 54 134
280NN 5 o Xy o T1.28% TE.BO> 2,128 416 1.48
J0ENGY k¢ o 2.0 AN 1.720 K -] 184
MR 0 0.5 72.000 7i. o 1.720 ) 1.54
AOBMNDRY 40 70Ty - m. 78> o 1,380 k1) 2R
N1 4.0 o Ay - Ba.BO™ 8.7 1,260 x 302
SN 11 54 0.5y 50.50% DE. 76> 1,000 ] 354
Orther comstructony af Type FN are svainble. Detids upon st
"Erua bor 108 gyuge sad hewvier filr e for orders of ! Iy o WA e iU,
|ﬂh|mﬂw A 10% ke order Thupad on Tl pud put-ug,
itenrll cf 20 Py T e anad on Tul'A' pad LD,
" Rt o e fre 0 for Tupa HN pad: # -5 for Eanad on Tl Linsvamal putup. m

Typm HH Unevoepal; 8" 10 Typad VN aag FM oud.
" Bamid O @l 4 O pUtup

' Brnnd o0 011" padd UL,
EpiwTin wndth &

TL-NHTSA 017585




-MEG M= 4027011 PeellE TE=COFY  BENIT=07/26/94 ORI20 PM
STel” OIved072 (C=D9301 BYefh i3 AT=07 /Z64/74 OF110 PM

Ter RAY HMANDEVILLE RLINS
Copy' LEQ PLOUFFE PLOY
DAVID CZARN 2ARN

From: ANDY MCKENNG AdM3

Subj: FEA STUDY OF B9PS

RAY, THIE I8 A FOLLOW-LF MEBSACE TO DUR DISCUBEION LAST WEEK REDARDIMG THE
BFPS KAPTON 8TUDY. 1 BENT THE ADDITIGNAL REGUIRED MATERIAL TO vou LAST
WEEE THROUDH INTERNAL MAIL. I EXPECT YOU HAVE RECEIVED IT BY NOW.

AE DISCUSSED, WE HOFE TO HAVE THE FIRST-FAES ANAMLYSIS COMFLETE BY ALDUET
10=-13. FLEABE LET US KNOW IF YOU HAVE ANY TROUBLE MEETING THIZ DATE.

AFTER JULY 27, FPLEASE DIRECT ALL COMMLNICATION REGARDING THIE FROJECT TO
DAVE CIARN, X3538.

REOARDS,
ANDY

TI-NHTSA 0175697
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COMPRESSIVE LOADING OF HN300 KAPTON FILS USING 80PS PISTON
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i TEXAS
INSTRUMENTS

- FACSIMILE TRANSMITTAL

TO: Mg Mok Mchlces
Locutien: Dufont High Ferfornance Pl
Mall Siatlon:
Phome Nomber: 614-474-9725
FAX Npmber: =47 4-D650)
FROM: Dave Cxiym

TEXAS INSTRUMENTS MS 12-29
Phone Momber: (S08) £99-1358
FAX Numier: (508) £99-3153

Tatal number of pages (Incloding header page): 2
COMMENTS:

Murk,

You may have giready seen tho atisched sheet via, Ed MoKende One of Nissen's queations i9; “Please
deectibe v wederial bebavior dusing Josding (provide stresafstrain curve). Doet the matedsl heve
permanant deformation up to the yield strexa’?™

In & brief fax on 58, Fd gald that the yield rress & 73 F iz 10,000 psl and 3% eloogation. I hink we'll
need 10 provids a Hofe more detsdl o Nissn, For exampls, 1 the 3% congation sumber valic onder short
erth and Lang teem koading, or does cmep play a significant rale? On the fillowing sheet, I've attempted 1o
broak the question down inia a coople of parts. 1'd sppreciate if you could ook this over and tey to help
Formliaie a response. Ferhaps a slmple serles of siress-girain carves, loaded in 5/10/15/20 kpal and held
fior diffecent durstions would be possihle, Alsa, we'll prosbly need th make 3 sxtenent regarding the
temperatuos offects (1 220C is typical max value) on the viekd swength,

Co » mprarehs note, ' 1k o digcuss the plohole esting that yoo performed.
Thanky and regards, Dave Czam

TI-NHTSA 017606

TEXAS INSTRUMENTS INCORPORATED * M FOREST STREET * ATTLERORO, MA #2763



® Angnst 9, 1994
’ TEXAS
INSTRUMENTS

FACSIMILE TRANSMITTAL

TO: Name: Ed McKenzie
Locefion: DyPont High Performasce Flmy
. iall Bintioss:
' Phsone Numihor: €14-474-0730
FAX Nowber: G14-474-0680
FROM: Dave Cxarm

TEXAE ENSTRUMENTS MS 1229
Phone Numsher: (50%) 99-3 555

FAX Nutibor: (308) 699-3153
Total wwnber of pages (Including beadar page): 2
COMMENTS:
Ed,

1 mesnt & cover snother question with you, bt forgot to fwdnde it Ooe of Nisgan's questioay that Andy
may have reviswed with you ix: "Plesse descdbe the material behavior doring loading (provide stress/stridn
curve), Does the materisl have pormancst defirmation up £ the yield strees?

QOn the following sheet, I've athempiad 60 heosk the question down Into & coupls of parts. 1'd spprecime if
you could have someons who 1y knowledgeable sbout the atress-straln befuvior of Eaptoa Jook this over
and iry 0 hetp formulate & roaponse,

Thenks and regards, Dave Cxam

TENHT3A 0176086

TEXAS INSTRUMENTS INCORPORATED * 34 FOREST STREET * ATTLEBORG, MA 02708
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" Aogust 9, 1994

’- i
INSTRUMENTS

FACSIMILE TRANSMITTAL

T Name: Ed McEonzle

Lecation: DuaPont High Pecformance Fims
Biall Simtlon:
FRooe Namber: Gli-4T4 8750
YAX Nenber: GLA-4T4-D500
FROM; Dave Caarn

TEXAS INSTRUMENTS MS 12-29
Phone Number: (S08) 699-2553

FAX Number: (508) 599-3133
Total nommber of pages {(Inchuding hewder page): 3
COMMENTS:
Ed,

Fer our discusalon, please review (e attached spocification and comment. Ooce we close on the wonding,
I'll wanafer this spocification to & T deawing that will bo reformond on the prinds for all of the 008N,
SO0EN und 300FN131 that wo uso ax pressre switch disphogres. ['d like 0 have he documestation
camplewexd by the end of dhe monh, _

Regarding the test specimens - if you can provids os with 30 - 30, 1t woold be helnfl for our pighole
tegting. 'm aleo trylng to bagin an addiional loog-term aging st In PSF, 20 probubly 10 or 15 of these
would be meed for this pocpose & encthor 20 for piohole eeting.

Thanks again & your ongolng spport
Regwrds, Dave Czxcs

TI-NHTSA 017801

TEXAS INSTRUMENYE INCORFORATED * M FOREST STREET * ATTLEBORO, MA 0270




T Instruments Muteris] Specification for Kaptan® Film

1.0 BCOPE
‘Thix specification defines machantcal propenty, qostity and tespection reqoirements fx
DoFont Type 300HN, SDOHN and S00FN131 Kaptond® and Teflon® 1aminsted Kaponlh
_ fiim mapplied i Toxss Inttrments. This specificaion applies whes i 1a referseced on the
| primt for the maateriof o finkshed component.

20 TRACEABILITY
Matcrial suppliad $o thin sapecification must be raccabio ko the origissl mill roll. A mill
il is defined as o 00l thet 15 S0-60 inches wide aod] 10 longer then 10,000 feet. Foc the
parposs of certitying strength and clongstion, » new mill roll should be designaied afier
0y process chianges that may affoct fhv cantifiod minimm strengfh and siongation veles.

30 FROCESS CHANGES
Frocoes changes ihat could siliact the strongth, ulthmatie alonagation, or pliysical appearance
of the film mit bave prior review and spproval by Texss Instrumests.

-4l STRENGTH AND ELONGATION CERTIFICATION
41  Typos 300HN and S00HN Kapion® Fllm

Tenslle ket specimena are 0 be taken from Increments along the widih of the roll inclnding
Jocations at bath Owter edges and the center. A miinlonmm of 10 spechnens ko i be tested -
1 in fhe machine direction (MD) and 1 in the trangveree disection {TD) from esch of 5
Jocations acroes the widih of each mill il The certified minlmen strength i to be e
minimom value recorded for 5l of the test spechmene. 1t 1s DoPost's responalbditty o
Incresge the frequeacy of inspection of procesdng varlability wikhin the mill roll may mosuit
In strength or slougation yalues that we lover than thowe certifiad by the test speciness.

Mficimam Veines
Thfmais Teasile Strength
Machine Dirsction (MD) 4000 pel mintmem
Transverse Direction (TDY) 24000 petl mirdemgm
Mtimaie Rongation
Machine Direction (MD) 0% miwiomen
‘Tramsverse Direction {T13) 30% misdomm

Tenting 1 be conducted per the Tmest revislon of ASTM DEEZ.

42  Type SOFNI31 Teflow® laminxied Eapton
Tensile testing of SDOFN131 film s not naquired pecovided the J00HN Kaptoo® subatrats
film has been: fesied and certified 10 mest e mindmmm strength 2nd slongwtion velucs.
The ressoning is thet ¢.) the mechanicsl propesties of the SOFN 131 Alm are derdved more
frcm the 300HN subatrate fim raher than the Teflon® laminga and b.) the Teflon®
lsminating process acconding 0 DuPont docs act negeiively affect sirength or clongetion

TINHTSA 047802




Lt Is DaFont’s responaihiltty io test Type SO0FN131 film if edfher a.) the S00HN
certificxtion data s nnavailable or b,) there is reason to beliove the Lymiastion process may
hawe affecied the cortified riaimom valees of the JN0HN mbetrate. In thix case, it In
acceptable iy frst ramove the Teflon® fMim fromw the Kapiondd suhetrass 0 get & ke
sconrsie and repeatshle tanafle test. Tha mininttm atewith kid eiongation valees fx the
Type 300HN film shall apply.

DEFECTS (AN fim types)

Matexial suppiied io this specification oot be 100% inspected for deflects moinding
bubblea, pinholes and incloslons. The sapptiar’s comtrol plan mit iclude a mesna for
pariodically verifying ibwt fix impection aquipmest iy cagable: of loosting defecia,

Criterta:
A HOLES OF ANY SIZE ARE NOT ALLIFWED
B. INCLUSIONS OF GREATER THAN 020" IN WIDTH ARE NOT ALLOWED

CERTIFICATION AND DATA RETENTION
When the pwint specifion that muoerial certification s reqolned, t supplier cortifics it the
maderisl was prodnoed in accondence with Sils specification

All toat dats 14 to be mainixined by DuPont for & minimnon of (5) peers from the daie of
mantifaciure, This inchudes all tenafle lest dats ol specimens, o weil &5 dafect Inspection
pecards.

TI-NHTSA 017603
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[FAXED

Auogust 11, 1994

. -
J & TEXAS
INSTRUMENTS

FACSIMILE TRANSMITTAL

TO: Nmn Ed McKoasin
Locatien: DuoPont High Performance Filmas
M=l Siatlon;
Fhone Numnber: Sl4-4T4-0730
FAX Numhor: SL4-4T4-0580
FROM: Dave Czarn
TEIAS INSTRIIMENTS M5 11-29
Phass Nonber: | (FE0T) 53858
FAX Nmnber: (508) 699-3153
Tetal nnmber of pages (Incindleg header page): ¥ 3
COMMENTS:
R,

The spec deaft I mafled to you on 29 did not inclade the nininmen sirongth and sloogation for SOOHN Tk,
As dscoased, we'll be changing firom 300HN bo SIKCHN In the near fitore.

For one of the questices T be submitting to Nisean ot the end of the momth, I'Il noed o incinds the
mininnm allowable uittmate tenails strength for SOMHN Mhm. As you did Iast year fix the HHN Alm, caa
you twovide me with minhnom valoos for UTS aad % slongadon?

'l be ot of the oiftee Priday, tut will call yoo Monday o discuse oy guestioss ywou sugy have.

Thankn, Daye

TI-NHTSA 017608

TEXAS INSTRUMENTS INCORPORATED * 34 FOREST STREET * ATTLEBDE(, MA 81753




Texes Inntroarents Material Specification fer Knpten® Fiim

L0 SCOPE
‘This specification defines mechanical property, cuality and inspection requirements for
DuFont Type 300HN, SOGHN and SO0FN131 Exptoad® snd Teflond® laminated Kapton®
film supplied m Texay Ingroments. This specificytion appliss when it ks refevénced on the
pring for the materdsl or finiehed component.

28 TRACEABILITY
Matecial suppliad o this specificaticn mnat be traceable to the orginal mill coll. A mill
roll s Jefined a5 8 rofl th ia 50-50 inches wide and wo Jonger un 10,000 fect. For the
poeposs of certifying srength and slongstion, & néw mill roll should be desgnated after
mIy procosa changes that may affect s certtfiad misimm sireagth o ehongstion vaboes,

35 PROCESS CHANGES

Praocesa changes that conld affect the strength, ultdmate slongeficn, or phyalcsl appestace
af the fiim nost have prior review and spproval by Texas Instruments.

40 STRENGTH AND ELONGATION CERTIFICATION
41  Types H0HN and S00HN Espton® FRm

Tansile w9t apecimens oo o he tken from ncvements slong the wiod of the roll inclwding
locations at both culer edges s the cenvier. A minimam of 10 spechmens. are o be teeted -
1 in the machine direction (MIY) i 1 in the tranverss direction (TID) fom each of 5
locxtions across the wicdth of oach aill roll, The cectified minimom streageh be to be the
mininsm vatoe recorded fior all of the tect epechmens. It I DoPoms responsihility to
increase the froquency of inspection of procesting varishillty within the mill roll may resakk
in strongth or slongstion values that are Jower than those certified by the test mecimens.

Mioteonn Vb

TAHmate Tenxlle Strength Type M8EN ‘Type SOOHN
Mpchine Dinecthon (MID) 24000 paf minimom {XIIO0KExT)
Tranaverse Direction (TD) 24000 et minkmom (IR )
Rtimats Flongaiiss

Mnachina Dimction (MID) 3% mintnnen (X xxxxxxx1)
Transverss Direction (TD) $0% mintemem (xxxrxmxaes)

Teating to be conduoiod per the Iatrat rovirion of ASTM D332

42 Trpe 30FMN13 Tolloa® laminsicd Kagion®

Temslle tasting of SO0FNT31 il In not rexrred provided e MOEN Keploo® mbsirae
film hes boen teated and cortifiad i ment the minkmgm strength md elongation vabues,
The reasoning ik that a.) the mechanical properties of the S00FN131 fllm are derdved more
from the 300HN esubsatrate film ruther fiun the Teflon® Loninste md b.) the Teflop®

laminating procesa accondiag to DuFont does nat negatively affect atretigth or elongstion

TI-NHTSA 017609



It 1z DoPont*s reaponedhility do tegt Type SO0PN131 fim If elfivar a) the 300N
cextification duta is unavailable or b.) thers is raseon 1o belleve the Lamingtion peocess may
hawe affected the canified mintmym vahes of he J00HN sbetrate. In this cass, it1s
acceptable to fitst remove the Teflond Alm from the Kaptou® substraic 10 5et & more
accursts and repestabls tenslle teat, The minimuem streagth and elongation values for the
Type 300HN film shall appiy.

DRFECTS (ATl fllm types) _

Material supnlied 1o thiig specification muet be 100% inspactan fior defects inchoiing
bubvbles, pivholes sud inclosions. The sappitier’s control plan mnst ixcdade 4 mexng fox
pesiodically verifying that the inspectinn equipmeet is capabie of locating dedects.

Criteria:
A HOLES OF ANY SEZE ARE NOT ALLOWED
B, INCLUSIONS OF GREATER THAN ()" IN WIDTH ARE NOT ALLOWED

CERTIFICATION AND DATA RETENTION
Whet the pring specifles that material certification is recprred, the supplier centifies that the
matarisl wid produced in accondancs with this epecification,

All icet dain i t0 bo maisteined by DuPont for s minkmom of (5} years from the date of
mamoiaciure. This inchudcs ofl tenalle st datn and specimang, as well ag defoct inapection
tecocds,

TI-NHTSA 017610




Type SOOFNL3I Teflond laminated Kapou®

Tensils testing of SO0FN131 flm 15 not required provided the 300HN Kapton® substrape
il has been tested and cortified o meet the md ke strength amd sloogation v,
The resanning 19 that 1) (he mechynicsl properifes of the: SO0FN131 film are derdved mom
from the 300HN substrate Allm rather than the Tefloo® Ixminste and b.) the Teflon®
Laminating process scconding w0 DuPout doos not negatively affect strengih or elongation
properties,

It is DuPont’s responsibility to test Type SO0FN131 film I cither a.) the 30GHN
certification data i unavailable or b.) there ks rason to bellove the laminstion process may
have affieched the coetifled mininwm waioes of the SO0FRY subsirate. In this case, Lt ls
aeceptahie t0 Airgt remove tha Teflon® Mim fram the Kapton® sbetrate ko pet 2 mon
aczurate sod repeateble tonails test. The minimum strangth s eiangation vales for the
Typs J0EN Alm shall apply.

DEFECTS (AL fitm types)

Materinl suppliad to this specificstion prest be 10D% inepected for defisets inclnding
bubbles, pioholes and inchigions. The comtrol plan most inchede 8 mems for pedodically
verifyling thet the inspecticn equipoent ks capable of locating defecta

Critorie:

A, Inepection Is required in detact holes and bubbles n afl 300HN ana SO0HN fitm,
#3 well as the 300HN used ss the sbstrate for SOOFN131 fIim using &n on line camera
Inapection gysienl. Holes of sy eize are not acceptabls in finkshed product shipped ioT1,
s cherefors peeds to be addressed dwongh sppoopsiste Prevention controla i the
mennfacture of the fim. Ag o practical Datection control, the system must be able to
detect boles and bubbles of 025 or gresicr, snd ousierial fownd 1o have holey or bobbles
of this 2ize 13 not scoeptabie. '

B, Irepection iy required to detect inclastons of foredgn metter in all 300HN ot
S00HN film, a5 weit an the IDNHN naed as the substrais for SO0FIN1.31 flm valng 5o on
Hna canmers inspection system. Inclusions of 025" or greater must be detectshie by the
systemn and sve not allowed In finished prodocs sipped to T1.

CERTIFICATION AND DATA RETENTION
When the peing speciics that maierial certification in required, the supplier certifios that the
maierinl was produced In accordance with this spaciflcation.

ATl atrength teet data &nd apecimans ans to bo maintained by DuPoct for & mininmm of (5)
yoars fhom the date of mansfaciee.

TI-NHTSA 017811



i TEXAS
INSTRUMENTS

FACSIMILE TRANSMITTAL

TO: Nty EBd hicKanzis
Lacution: DulPeut High Perfamamce Fllos
Ml Siutiew:

Totsl mamber of pages (Laclodiog header pagsks /3
COMMENTS:
B,

mwmmmwmmmﬂnmmmmumumm
Az disonmed, we'll be changing frore 30HN to SOOHN {n the aesr fisture.

For oae of the qoestioas I'1 be miwnitting oo Nissen of the end of the month, 'l néed o nciods te
Teininwae Aliowabie uithmate taefis sireagih for SOOEIN fhm. Ay you did Last yesr Sor the J00EN fils, cen
you provide me with minkeom velus for UTS snd % slongation?

Tl b ot of the offios Friday, bat will call you Mandsy to discoml &ny Quaeticns you may have.

Thwuiks, Dave -
F
-'.i%l )

TEXAS INSTRUMENTS INCORMORATED * 3 FOREST STREET * ATTLEBORO, MA 427

TI-NHTSA 017612




Tns Instronocts Material Specificaiien for Kaplon® Fiin

Lo

SCOFE .

This specificaiion dafiees machewical propexty. quallry and inspection secuirerenty for
Dofont Type J00EIN, SO0EN and S00FN131 Espton® and Taflon® lamineted Exptos®
fibm swppiicd 10 Texme Ingneneats. This spocifiomton sppties whan it s referenced on the
print for the raerial or finfslsd oomponeest.

TRACEAMLITY

Mpterinl seppitiod o this specification must bo tocostle i tw odphel il roll. A mill
1ol ts defined &a u poll thet is 30-00 bnches wide and 7 lomget dum 10,000 feet. Por the
pazposs of certifying strength: and sloogation, & new mill roll shookd be deslguaied ufer

Process changes that cook] affact the srength, ubtinute elougation, or physical appearancs
Of the: fiim most v peior review and sppmval by TaEss ISmaront.

ETRENGTH AND ELONGATION CERTIFTCATION
41  Typas 300HN and S00EN Kaptea® Fim

Tonalle tast specinwng wre (o b tiken foon xremenis slong the width of the roll inchodicg
Tocxtions &t hoth owtar adges and e onmter, A misinvan of 10 speckaens are 10 be batad -
1 in the machine direction (M) and 1 in the trensvaegs divaction (TD) from each of 5
Jocutions acrom the wikiih of each il roll. The cortified misimam stmength is 30 be the
Foinlovan aloe recorded for all of the tost spocimess. 1 12 DuFost's responsibility 10
increass the fequeney of ingpection of procemsing varishillty within the mill rofl may el
1o strength or shongution veloes st are lower tham fhome corthiled by the iest spechmens,

Dilakno Yaincs

Thdmais Tonslls Sirengi Type MOEN Type SSOEN
Michin Direction (M) 000 pal minimom (xoExETEx)
Tranaveme Direction (TD) 24000 pal minimgm (xxrxEXEIZX)
T twcie Elongation

Machime Direction (MID) 5% minimom (rExXEIIx)
Tmm SO% minkoms (axExxIx)

‘Piating 10 bo conductzd per fhe laest rovisln af ASTM Dag2.

42  Type 300FNIM Telion® minxied Kspton® -
Tensile teating off SO0FNTI1 fAim i3 ot raquied provided the J0OHN Espton® mbarae
{im has been tesind snd certified o maet e oo strengih and slougation valoss,
“The remsaning is that o) the mechanical propestizs of the SO0FN 131 fim are derd ved mor
from the 300HN subsiraie fim rathor than the Teflon® Lominais sxd b.) the Tatlon®

Laminating prooms soonnding to DuPont does not nogetively affaot strongth or elangation
properties.

TI-NHTSA 017813



B is DuPoat’s respouslbility o taet Typo SOOFNI31 fim 5 elther a,) the 300N
cortifioation dats I» unsevallsble or b.) these b resson 10 believe s Laratnation (wocsm nay
have sffected the certified mibrdrwum valoes of the 300FIN sohetrate. In this cese, it 1s
accaptable ko fingt remove the Tollon M from the Kapton® sobstrale to gof & D
accucsls £d repasshils wnalls jost. The minkoem steength and slongation valuea for the
Type J00HN fikm sheill sppily.

DEFRCTS (AN B typos)

Matzrial wappiied to his spoci ficadion mast be 100% ioapecwd fox defects Inchncing
babbley, pinholes and inciosions, The sapplier’s costrol plas moet hchide & means for
pedadically wexifying that the inspaction eqoipment s capabile of Jocating defiects.

Criterin
A HOLES OF ANY SIZE ARE NOT ALLOWED
B. INCLUSIONS OF GREATHR THAN .20 IN WIDTH ARE NOT ALLOWED

CERTIFICATION AND DAT A RETENTION
‘Wheo e poot specifios that material cextification s mepived, the mpphier certifies that the
matarial was prodeced in acooriamns with this specifiostion.

All fegt dats 1a 0 be maintsined by DoPost for o miximesn of (7} years from the dets of

mamifantnre. This inciades all tanalle ket dein md specimens, s well as daflct inspeciion
Teomris

TI.NHTSA 017614



Typs J00FN151 Tellan® laninsind Knpiond

Tenalls teating of SO0FIN1S1 i ia oot aquired provided e S00EN Espicot® scharyies
20 bue bewn teated s cartified 0 meet the minfneen srength and elongsiion vales
The reasoning in that a) the mechenion? ropertien of the SO0FN131 fim s darived more
from the J00HN sobatrsts fllos rarher thios the Tefloa® lomisse and b.) the Teflon®
Iaminsting process scanding 1o DuPore does Aot hagatively affect strengéh or alongation
properties.

It &8 DaPont"s responeibility 10 test Type SOOFN 131 film if aither 1) the J00HN
ceptifieation dets 19 ooavallable orb.) thaes i readon 10 ballove the lionloation process mey
bve afflectad the cortiflad minimors valoas of the JOEN scharme. To this case, ity
accaptabis o fret renove the Teflon® Sim fom tha Kapino® substraty 1o get & maons
acourse and repestabls senadls et mmmummmm
Type 300HN filin shall appily,

DEFECTS (AN film typas)

Mxteris] supplied to this specdfication most he 100% lapected for dafects inchiding
bubldes, picholss snd indlosions. The control plan st Inchude 3 means for peciodically
verifying thet the lnspection ecqiysnent is copshle of Joouling deteetz.

Crieuia:

A Inspection i recuired 10 dotect boles and bubbies in s3I J00HN and S00HN fils,
a8 'well aa the S00HN waod ss the sohetrais for SO0FN131 fitn using sn oo Hoe cxmers”
inspection system. Holes of sy size are not scceptable ia fislshed prodoct shipped to T,
o thewedios neede () be addresed dwcagh appropriste Preveation controls in the
mamnixyore of the fim, As s pacticsl Detection oontnol, the rysten must be shie 1o
detect holes and bobhbles of (24" or grester, a0d materisl foond to hrve holes or bubbles
of this xize iz not scceptable,

B.  Inspection Is required 10 dosect incigsions of Sxelgn muser in 511 SO0V o
SO0REN (Tim, &9 wekl a4 the 00EIN waed 4 the yohetrais for SO0FN131 fitm using m on
Hue congera Ingpection system. Inclugions of (5™ or groater most be desectaiie by the
aysinen sand aee not sllowed in finishad prodnet stpped 1o TL

CERTIFICATION AND DATA RETENTION
‘Whea the peint spacifies that rxaecial cartifieation in requiced, the supplisr caxtifies tat the
mawwisl was prodoced in accondance with thit specification.

:"Iumummmnummwmhlmum
yours from the duts of tamiactre.

TI-NHTSA 017615
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Tt Inniromenis Meterial Specificatien for Kagioo® Film

L0

SCOPE '
This spacification defines mechanical property, quality sl ingpection requinaments for
DuPosnt Type 300HN, SO00HN and 300FN13] Kapton® snd Tefloa® Instinsted Kipino®

film wppiiad to Texas Fnttrements. This specification appies whan it fs sefrerced on the
podt for the material or Ankahed conmpotet.

TRACBABILITY

Mmteriy] pupniind &0 this apecificetion st be traceshls & the originsl mill roll. A mitt
ol s defives] 2 2 roll that bs 50-60 inches wide and 0o longer than 10,000 feet. For the
prpose of cectifylng strongth and dlongation, 8 nesr il roll shousd be deslgnsted atier
Ay process changes fhat may AfSact the ceartifiad rintram swengrh and elongation valoes.

Provess changes that oould affect the strength, uitimess slongetion, o physics] appesrance
of the fibn xost heve poior review and apyworvsl by Texas Ingtryments,

STRENGTH AND BLONGATION CERTIFICATION
41  Typs 30SHEN and 00N Kapton® Flim

Tonslle teat specimety g & b talen from inonsvenis slong the width of the rall inchxling
Ioxaticess ot Both omler edges amd the center. A minionen of 10 specimens are 1 be tested -
1 in the machine direction (ML) aod 1 in the kmmrveres divection (TTY) from cach of 5
jocations acsow the width of the mill poll, The cextified mibrdmoes stremgth iy (0 be the
mubttomem valoe recovded for aff of the fest epecimeny. Teasilo esiing 15 10 He oomdncien]
npon start-up of & prodoction roe, fhea on svery ofher mill roll, & & DuPont's
rapontihitity to incresse the frequency of Lsapaction If thene are process chunges or other
factrws within & prodostion ron that may realt n stremgth or slatigation vatuel thit e
Torwer than Thoas certifiad bry tha taet spacimess

Al Vaion

Uimais Temils Strength Type SI0HN & SHHEN
Machins Direction (M) 24000 pd micirenm
Trwrvetss Dineciiom {TT) 24000 1l eadiirmnm
imaie Esugation

Milchine Direction (WMD) 50% minkrem
Tomaverss Direction (TD) 50% minkocm

Temting to be conduotad per fiie latset revision of ASTM DBAZ.
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FACSIMILE TRANSMISSION COVER SHEET
ADDRESSEE(S):
Nama Company s Deputtemit Lacatien

Pe Camen/ _ Togs Iigpunelt  drramers

SENDER;
Name " Businsss Sectr  Locatien

ﬂM%?* | MMT ’KAPTE!M@ | Co vl

- onn /L PAGE(S) TO POLLOW THIS COVER SHEET n*» k

Special Instrustiens/Intormatise to Heclpiont:

-
——— A AL

CIRCLEVILLE FAX NUMBIR FOR THIS TRANSMISTION IS 1-800-879-4431.
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BSR4
TO: DAVE CZARN
M: EN NCKENZIR —

Imve, I an sorry for the dalay in satting haok to you. ] have besn
tyavaling and things havs been guite bectio sinoo my retan,

o Updatas:
1. Tent ramults of tansilss. eto ch the F1lm with laser drilled holes.
- omytrel sawples wera wall mithin axpecied valuen.
— Holen, remardloss of sipa, orssted A Atrass concentraticm
point, resalting in s reduoticn in teneile strength to about 15%
¥a about TOK. This wvas very conslstant. Bo ocansintent that we did
not pull all the saxplen. Bexr the attached mrver.data,
2. L00 HN spec valuss for tsmelle wnd aloagation:

M, TD. minoise tensi{le stvengch: 24000 pol
HD. TD,. minimue silongation: By X

Thase ara tha nams sa IDOHN

3. Yisld strees or the point whers Kapbon loavem this alastic rampe and
permanent deformationn takes piace is abont 3X elongation. awd 10000
pal. at 78 dexrase F.

" 4. Meating at Cipelssills. pomsibls daten:

Boptanbar 28, or 30 Thirsday or Friday
Dert-nloar 8. or 7 Tharaday or FPelday

1 wi11 be imvolved with & cuntomer visit today, but will try to reach rou
tomorron. Priday. Theanka for your patimoe....

Bd
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COFMENTE 0N DRATT METENTAL SPECTYICATION
toctlons, 1.0, 2.0, 3.0 - OK as written.

sehion 4.1 J0DMH, SOOHM
ooahadln WA 1HeR

"litwate Tenails Strength Trpe J00HN  Ivze GOOHN !
manhine direction [MIN 24000 pai A4000 pal
“vanevarae diraction (TOY 24000 pai L9000 pai

- "ihA"E L _OTNEATION
Apmkins arvarstion (MDD Brg o b .
irang -pae dapmatich T A% b

wWe mepzers tepAllea mdd elompation at atart up. s everw olher A1l ;
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UL O '...'ﬂ... mﬂlal - CI'H AA wWrittan

fecvipm Rol- DEFEOTS

Tenl 4 apestior M
S ]

Fromoion o v mins net Al lowed

- DxPemt wij; tnpnest all 3G0OMH and EOOHE. ae well ap the 300HR
submtrate 2or BOOFRD 81 produst with oo line CAamers svetap for
hoime, IF holex are detecsed the Tile w33l 80T e iaws o %)
ormers. Fhr specifivetion marpaces. we cAr REren D os& aLioiT T
dete T ADled. Akiaf and cpatery oo to B rawar. 2 L3TT POE
Wit Te NIRRT TE EeE f W AN LTARAI Y SMLOTAV MIDE. [AESL N
BT Lihasr ANAS BN panh

T3

L=
-,
LA

Er - fwFoer @il ingbes. a1 SKHN snd BODAR. a8 el pp the 200N
FUDBTIATE IOF DUDFLIZ] Brotfiet watyk op l1iYe OMbers SVRLTRL Tis
includicne. The wxtial BOOMIE] lacindte will be inmpected v .k tha
lasar off line syotedm, For dpecifisctlon purpomEed wWe can sgree to &
sinimm devecticn capability of 50 mila. Tf inalusions are
detactad in the film, the looaticn 9111 be serked. and the footape
flagged o removel Ln alitting.
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wn cenl provide cerdification to the epecificaticm, Thorrantlwy s 7 -aln

the tenaile and o)ongeticn inforpetion on microfile foar the roguirsd time '
[ramng. Hovever ws rathin deface maps on SUF OATADLDE 2B 1OY0 AS Ahacs .
sl loun (approximately 3 yeErsl, be do pol paintedn anv 180 proceducss for

revention of the dofecy mape. It 18 our contenticn thet -defect paps bre

for vee in slitting ouy dafacts. Onts the fllo hasx baan proeasssd. the

dafert pap ix now for m mil] roll that dosen™t exiet.
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TEXAS
INSTRUMENTS

FACSIMILE TRANSMITTAL

T™O: Name: B hicKeouxls
Laoatarbions: DuPeui High Perfermance Flins
Mall Bintion:

Fhsss Nosaber: Si-4T-IT30
FAX Namber: S14-574-0000

FROM: Dave Catrn
TEEKAS INSTRUMENTS M3 12-29
Phoms Nmmnbar: (50H) 95-3553

FAX Numbar (508) £99-3506
Tolal zomber of pages (Inciading beader pagu)a 1
COMMENTE:
Bd,

Thanks fox the peaponse on the pasterisl spec. I've npdaied the spec with most of your inpots, bot we need
© toloe & cAomee Jook ot the el ciprly, Wihat 'wo've (alked shout In e past Ja o sbility of the camera.
Inspection rysiam fo detect & hole an small e 1 mlf, and the fact that DePost hes not wittesed sory holbes
Toss thum 10 mits. 'With theen facts, I wan secprised 10 see & apec of 50 mily, It geemy like so overdy
comevitive mumber i, in fact, what we've diacossed in e past refative 10 pinholay sl holdy toe, In oor
applications, i we rocalve sy matexial with hobes in L, 13 & problam,

I'd Hks yoo 1o ask that you roview il - s you Indiceted s yoor fix - with e Techoical depactoent, 80
wo can further diacum. 1's clear b0 me tht this is golag 10 be & slgnificant Lasoc: with Nisesn if it manelne
apec'ed m ' down,

nmtlﬂﬂmnlﬂﬁmhﬂﬁﬂdﬂhhwﬂﬂﬁm

[

Mr. Nookl Yurite  Group Project Englooer Nissn RAD - Detrolt
M. Ooaishi Quality Englneer “ "

Mr, Chris Giesson Frodect Relesse Engincer " "

Mitsoo Sayame Markatiag TI Oyuma, Japan
Kaxn Nkanlshl Markating T Aftishont

TEXAS INSTRUMENTS INOORPORATED * 34 FOREET STREET * ATTLEBORD, MA #2370
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Speial Gaptrwctioun/Talirmation to Soolplonts
. CHBCLEVILLE FAX NUMBER FOR T3S TRANSMIBEION N DA0S-075-48L.

" wnn CONFIDENTIALITY NOTE s
The Svmm—_— this isvaye trammiinkey enstaly, infutniidioy fans Dot Pme vibisk bv-emiidnaiel andir .
| gy privihged. The o msmdwd suly fow the tow of the Snlivkined o woiity weunel o thls tovesminden st I
o iww il e lntanded youd apss howoley ol thad sy disclesmre, danihatien, or e of eap nmlbe.
h“-h“-“-*lwlﬂﬁrmﬂ h--—'ﬂ _rl- .
] “-m-_hh_iﬁ#ﬂ_--u-—h’l
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o ID: Oct 14734 14:4% No.009 P.0O2

Octolwr 14, 1994
rax Mawsage
O Pava CEAYRn
Azis Rahman
T )
From) Ed HocKenalis
Du Font
Subj: TI/Nimsan maating at Clrcleville on Tues. Ogt, 1%, "94.
Planm)
1. Raview of Process - '
As 1 imagine we will be tight for time, we will give n
oess Svarviey during ouf Linch {n the confarence roow.
a8 ovexview am oux n (14
not be Familiar with film muﬁlm and wab hln:ﬂng.
2. Procass capabllity
I plan to raview tha following:
37 nll and 5 mil historical data on Tensiles, elongmtian.
Data an variation wocrows the wab (Transverse or TD)
Raviaw wtress/strain curves at ambient and 115 degrees
Calaius for 3I00HN.
3. Defgok Detection
= Historical performancas
- Camsrs systam and capability
= LASST SYSTCER
4. Epscification Review, especially srcund Defecis
bDavat For your informmtion, setting maxlmum defect sisa:

Rolsat

Ninimus deteotsbls hola size will be 25 mils, 4ue technioal
limitations (softwvare, analysing spesd). KHovever, we wkill
atand bahind cur belief that smaller holes sre extrensly
unlikely to be produced during our casting process, and G.
Maroscher will address this Llssus.

Cther defesctai
Inolusions:

Minisus detectabls sizs will ba 25 mils (versus 20 mils), due
to the limitatiens of the squipsent.

TI-NHTSA 017640
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Debrimi

Dabris is on tha surface nf tha film, and is airbeorne or

tl'."ll‘llfitl.'lﬂ rollun uraall ntt.rlut-d by the static
buildup associated £llm. It im diffieult to set

I minilmm sims: Dnu- it datestad, it could fall off in
suant procsseing or nnrn aoyld be attracted.

ouy recomamndation for specification of Dafacts

1. All 3 mil and 5 mi BN for TI will be camera inmepected,
inoluding 3 wil substrate faxr S00rNiil.

2, Haxisum Defact slaal

Holes: 35 mils [hnlu less than 25 nils are unlikely to
cocur during conversion to pelyimide Zilm).

Inolusicns in the Kaptons film: 25 alls
3. Inoclusions in the leminate materisl: saxisum of 50 mils.

Naousa sinca ws d¢ not hava ths oimera ulplh.'l.u.t for
thn 'hl..'?om tilm mamafacturing or for the lam mf

I- ars seill 1ing with a te cheok callbration on
tonams S or still

lassr Or oW W e on slesotronia
ﬂl.lh!lt!ﬂl. r
4. ™I saterial will be pre-slit m a machine with a non
unnuut film a.luni nrhl. + Thiu cedura has
untl:!n-lt il1n a20ld to the Flexible

pr:l.ntnl alrouit 1

I will ba in oh Monday, 30 pleass 2all if have
quast iun or comaants. ¥ P you i

A faw conmants about the agenda I sant sarlier this wesk:

ra Hutton ooy ba traveling - if so Tom C1 HFP Indua
Iﬂlz.ﬁ nlﬂrrwill £1i11 .ln? yde, ey

I may nesd to move tha Dafect detection discussion up, as
Garhard Haraschar will nesd to cutoh a plans later t
aftaxrnoon aleo,

Thanka
Bd

TI-NHTSA 017841
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BISSAN/TEIAS Eli!lﬂlll!l
a
oo MY
Oirclavills, oOhioc
October 18, 1994

AR
11:158 Arrive at Cirolevilla
11:30 Walcome Tom Clyde
. HEP Segment Mgr
11145 = 13:30 Lonah Plum Roocam
Frooess Overviaw
12:30 = 1:30 Defact Detactlon Gerhard Maraoschar

- npll.'illﬂlﬂl with On Line
- mt“; off Lina
Syntas .

1:30 - 03:00  Spacification Raview

Elongations
- Procsss Capahility

4100  Plant Tour

3100 =

= Taflonw Jim Prinzlar

- Kaptonw Ed McEencias

- Laninator

Finishing

= QC Lab Kadijah smith
4:00 - 4:30 Raview and Path Forward
4:30 . Laave for Airport
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[
U oY
Jirolevilles, Ohie
Ootober 18, 1994
ASENEDS

11:18 Arriva at Circlevills

11:30 Welcome ToR Clyds
HFP Gagmant Mgy

12:3¢ Lunch Flum Rocm
Process Ovarview

12:30 - 1:30 Dafact Datsction Garhard Haroschar

= Exparienca with on Line
Camara Systam

- Laninates, Off Lina
Systan .

11145

1:30

03:00 Specitication Reviaw

4:00 PFlant Tour

- Taflons Jin Prinzlex
= Kaptons Bd McKanzis

- Laninator
Finishing
= QU Lab Eadijah gmith
4:00 42130 Raview and Path PForward

4:30 Leava for Airport

w
-
o
o

)
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NISSAN TO DUPONT VISIT(10/18/94)

ACTINSE
WHAT WO WHEN

1, EAPTON DURABILITY PERPORMANCE DATA

= NIESAN WILL NCTIFY TVDUPCNT ABOUT THE WIBRAN ™D
TEST METHOG
- SUBMIT MIT TENT OB SMILLAR TEST DATA DRIRGONT TBD
2, SCRATCH, DOME, FINHOLE INFLUENCE ON KAFTON
STRENGTH
A oA,
« SUBRMIT THE TEST REMORTS TO EROW HOW DUFONT  THD'
THR ABOVE DEFECTH ON KAPTON STRENGTH
3. KAPTON HANGLING
~RBCCNEIDER KAFTON REBL PACKAGING m TRD
* POTHINAL SCRATCE GN EAPTON MATERIAL .
* CARTON DUBT ON REEL AUKFACE o
1V34 KN 0030-175
OCT 28 'S4 8942 PRCE . B2
TI-NHTSA 017847
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Dear Vahied "Kapton” Customer:

We have good news. The DuPont Films® site at Bayport, Texas, has been registered (o
the 150 9002 International Quality System Standard by Underwriters Laboratories, Inc.
With this regictration, Bayport's “Kapton™ quality system joins seven other DuPont Films'
sites and/or processes that--including “Kepton™ and “Teflon™ at Circleville, Ohic—have
met the rigorous 50 9000 registration criteria.

I18Q 9002 is an international quality standard chat is recognized in more than 90 countries
rround the world. Today, more am more businesses ars seeing the valve of becoming ISO
registered, a5 well as working with partners who mest the stringent requirements of its
anditors. Worldwide, DuPont has 238 ISO 9000 registrations.

IS0 9002 registration ensures you will benefit from a comprehensive system for quality
asgurance. Calibration, document control, product traceability and quality records were
just 8 few of the |18 elements we were tested on before we gained this prestigious
registration. Regular visits by 150 auditors will ensure the effectiveness of our quality
system is maincained.

While we are certainly enjoying the success of this achievement, be assured Bayport®s high
performance work teams are continually striving to provide value-added services to you,
our customer. We view this IS0 registration as an integral part of our commitment to
quality and yet ancther step in DuPont Films' partnership building process.

Lynn Millikin ' Ed Roosa
Business Director, DuPont Films' Plant Manager
DuPomt High Performance Films Bayport, Texas

-n_HHTSﬁ Q1TBAB
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ThethermaLphysicaL&lernicalresistanueande]echicalpmpexﬁes
KAPTON are exceptional. And, the benefits dont stop there. KAPTON can be
easily fabricated by a wide variety of techniques, including die cutting, punch-
ing and thermoforming. It offers excellent adhesive bondability as well.

And, KAPTON is backed by a team of DuPont experts who are
to provide technical support to designers, fabricators and original equipment
manufacturers. In addition, the DuPont KAPTON Marketing Development

Group offers a unique opporiunity form partmerships in selling products
the automotive industry.
We hope that this brochure has helped you discover how KAPTON

can accelerate your design ideas for cars of the future. For more information

to talk to a DuPont Representative, please call 1-800-237-4357.




¥ Spark Plug Boot

B Speaker Parts
cones
domes
spiders
SUmounds
voice colls
8l Swilches
air conditioning system
(pressure, punched)

bution for under-the-hood
thermostat (punched)

fransmission pressure
vacuum electrical
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rent and Potential

Ofﬂm

I Alternator Heat Sink Insulator Pads
# Diaphragms
air bag
air conditioning system
fuel pressure regulator
0il pressure switch
power steenng ewitch
pressure switch in brake systems {punched)

8l Disposabla Pin Carrier for PCB Intarconnections
B Flexible Circuit for Dashboand

B Fuel Pulsation Dampener

B Fuss Plane

8l Gasket (under the hood, punched}

B Miniature Pressure Transducer

B Radiator Plug

@ Seals for Air Conditioning Systam

B Sensors
acoelerator pedal
air conditioning system {pressura)
automatic windshisid wipers (membrane)
braks pedal
brake systom (presane)
cluich slave cylinder
door buzzar
EGR
mamory seat
shock height
temperature
throttie position
transmigsion
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. Typical

of

Thermal Properties

Useful Temperature Range, °C (“F)
U1%.94 Rating
UL Thermal Index (100,000 houra)
Mehing Point

Physical Propertias

Ultimate Tensile Strength at 23°C (73°F), MPa {pei}

Yield Point at 3% at 23°C (73°F), MFa (psl)

Stress to Produce 5% Elongation at 23°C (73°F), MPa (psi}
Ultimate Elongation at 23°C. (73°F), %

Tensile Modulua at 23°C (73°F), GPa. (pei}

Tmypact Strength at Z3°C (73°F), Nacm (iteIb)

Folding Endurance at 23°C (73°F) (MIT}, cycles

Electrical Properties

Dielertyic Strempgth, kV /omm (V/mil)
Dialectyle Constant at 1 kHe

Chemical Resistance

268 1o 400 (<152 I 752)
¥-O

240°C i464A"F)

Nore

231 (33,500)
69 {10,000}
90 {13,000}

2.5 (370,000)
78 (0.58)

300 (7,700 -

Most organic chemicnls,
solventy, fugls, lubricanis

T bk iraaiiot con e warioos. g ang typew ol KAPTON, wd theic spacific propestis, pless: cominct DuPor e andcituniries a el plwese ypmtecre om the back cover
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KAPTON® is used in fuel pulsation dampeners, fuse planes, wiring
replacements, power steering switches, EGR sensors, ABS components
and a host of other automotive applications. In addition to outstanding

chemical resistance, KAPTON features a UL*94 V-0 rating for flamma

It Provides Excelient Electrical Performance] KAPTON plays js *

a Iceyroieini.nsulatingandproﬁdingstaﬁ: drain of electromagnetic and
tadio frequency interference (EMI/RFT) due to jts high dielectric strength
(7,700 volts/mil) and high-temperature resistance. Certain KAPTON fims
have unique, combined properties, such as greatly enhanced thermal

conductivity with heat resistance, These combinations can be critical in a
motive parts where both properties must play a role in performance, such

the characteristics needed in temperature sensors for instrumentastion.



of 240°C (464°F) and can operate at temperatures ranging from -269°C

to 400°C {-452°F to 752°F),

Even If It's Flexed a Million Times | Although thin and light-

weight, KAPTON is amazingly flexible and resilient. It can withstand flexing
without developing cracks or tears, which are typical problems encountered
with rubber and other common materials. KAPTON enables diaphragms and
other parts that work “in movement” under high pressure to remain flexible

and functional, while perferming for millions of cycles.

And Exposed to Almost Any Solution

KAPTON resists most

organic &hemicals, solvents, lubricants and fuels. In fact, its unmatched

resistance to fuels, fluids and other harsh chemicals 18 the reason

#9210 YELHNIL
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Time and time again, KAPTON® stands up to the harshest
conditions — temperature extremes, mechanical stress and contact with
organic solvents, to name just a few — while performing better than ordinary
materials. That's why more and more automotive engineers and parts
designers are specifying KAPTON for diaphragms, insulators, gaskets and
parts that must withstand harsh operating environments, such as

those found under the hood.

ni? =
KAPTON Can Take the Heat| Because today’s and tomorrow’s l

L

engines will run at increasingly elevated temperatures, high-temperattre
stability i a critical concern for any under-the-hood part. But temperature

extremes are no problem for KAPTON, which carries a UL® Thermal Index




automotive, aerospace and electronics industries. These engineers have seen

first-hand that KAPTON can take brutal punishment and keep on performing,

like few other materials.

For example, automotive engineers have used KAPTON in a newly
designed throttle position sensor that helps maximize fuel efficiency.

AefospaceengineershnvesthAF[UNtoﬂwnmnasaradiaﬁon
shield on the Lunar Excursion Module and as the multilayer insulation blankets
that protect cargo and crew from the intense heat of lift-off and reentry.

And, electrical engineers have come to rely on KAPTON as

insul:;ting and shielding material for a broad range of applications — from

995210 ¥SLHNLL

microwave and satellite communications systems to electronic medical

diagnostic equipment and computer components.

~
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When you take a look into the future of the automotive

innovative designs. They simply don‘t offer high-temperature stability,

flexdbility, durabﬂny,dmucalremstanueand space and weight gavings.

KAPTON polyimide film can help you meet whatever challenges you're

likelymfaneinthefutumbyoffﬂingaﬂﬂmsebeneﬁhsandmnm
Knownforitsnutstanding thermal, mechanical and electrical ‘

Properties, KAPTON is an advanced material used by engineers in the




How to

PN

KAPTO

I iy b ik
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W
Daar Custowser and Partner:

Thank you for your candid responses to the 1995 Customer
‘Satisfection Survey for DuPont Kapton® palyimide and Oasis™
composite films. This years survey — our fifth since 1989 — was

mailed to 169 customers at 92 different companies in the United -

States and Canada. We heard back from 50% of those companies,

and 94% provided us with additional commenis. Your valuable VLT SR SRAIIE L F - gy
' rocavd from Kty Qi ow o gt oy

ralged wipoar g sgs s

feedbeck continues ta be particularly hﬂpnrunt in guiding our

onguing efforts ta betier meet ynur needs and increase our value L

a5 your supplier of high-quality, high-performance film products. iy W RN .

This ysar marks the first ime we have shared complete survey

results with you. In the paat, we reported summary responses in

(5]

key business areas, such as quality, sales and marketing, technical
suppott, business relationships and overall satisfaction. Now, with
) the results of fAive sorveys in our database and a better indication
" af perfunnanc; ieends, we are pleaged to be able 1o share » more
detailed description of our findings with you. We will continue to
slmre.cmnprehmsive reselts of our three most recent surveys with

you on an annval basis, using 1989 as the bascline,

TI-NHTSA 0178680




Overall, 97% of ydu reported being satisfied with the quality of
your business relarionships with DuPont. [n fact, neatl y 6% of
you indicated thal you are "very satisfied” o “delighted” with
your business dealings with us, an assertion we find particulurly

- gratifying. The quality of our business relationships has been —
and continues 10 be — a top priority for our organization. Each ‘
mamiber of our team understands the importance of meaningtul,
two-way emnmunications. From 5:;lea znd marketing to researchers,
engineers, management and line workers, all of our people recognize

the significance of having a custamer-oriented fogus. .

In addition to the quality of our business relacionships, this yaat’s
survey drew high marks in other areas. For example, satisfaction
levels were a1 95 percent ot greater in 14 of the 24 survey aress,
including technical service, customer service, overall quality, and
sales and marketing suppart. At the same time, you commented

on improvements in nth;er aspects of our performance, inciuding
our help in developing new applications or business opporenities |
for you, as well as pur leadership in new product development in

suppart of your business.

TI-NHTSA 017861
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[ 13 ar;
. Fa '.
Onc area where we s0W a drop ih your level of satisfaction was in D SEas EREE
our ability to meet requested delivery dm — a décrease we can . A
attribute to last year's high demand for DuPont polyimide Film.

. Traditional U.S. businesses were strong in 1994, and their global

export economics were relatively healthy. As a result, the use of

Kapton® increased in both the U.S. and European markets in L

applications like audio speakers and Aexibiz circuits, Jt also was a

good-jrur for ipcomotive manufacturing, an industry that tends to Out FENGIMANCE n MEEIf vour sl

. oel ey ates
be cyclical. In addition, 4 number of development initiatives betped

) [T T u...u................,m. . ‘ e e

fuel an already vigorous demand for polyimide and compasite filrms, L .
'adhesivelﬁ.s circuits, higher modulus Rlms for mpe automated - | N B BN
=" -] b [N e

P

bonding, carona-resistant fims for high-voltage electrical appUeutions o

Il

and specialty films for general conversion.

New opportunities helped open new markets. Unfortunately, the ‘
increased demand also stretched order lead fimes and sometitnes
hindered our ability to meet scheduled delivery dates, We have Dur speest and Taimie~3 i fgngey 7

product-redles omginacs
taken & number of steps to address these issues and maintain the

. . B . o [ PRI PRI L] ORI TR R IR UL ILNURLRL -wr- -l"
traditional twa-week timeframe for shipments. We have added a o] L :
" third shift to accommodale the increase in orders and streamlined T | I
Lty . st [

TI-NHTSA 017862



our finishing arca. ul-'herf: fitm i= matﬂd laminated. treated. slil and
converted for use in specific industry applications. We guarantee
" thut if 5 shipment date cannot be met, cne of our customer service
repmseﬁtuives will call you five days in advance. 'Il‘:.mu iare nat

completely satisfied. we want to hear about it. Pkase call Leah
Artedge, our Integrated Operations Superimencent, at (614) 474-04 ).

While we are workitig hard to meet shipment dates and provide
you with the highest quality fllm for your shon-term needs, we
alse are committed to providing for long-term growth. To this
end, we've invested more then $35 million aver IiI: past three
years 10 streagthen manufacturing flexibility and improve our
product offering, inchxling:

Leading the industry in ne;v product development. In the
last three years, we have introcduced 32 new film products.
New product development is critical (o ensuring market
growth, and we've shortened cycle times and improved
our devalopment process to help I:IS meet your current

and futare needs.

Cantinuing owrr ongaing commitment to guality initietives.
[n additian to continwous improvement of product guality.

we've maintained the most rigorous quality and salety

TI-NHTSA 017683




standards for our manufacruring and service Faciliries. .
Our giobal plant sitﬁl in Bayport { Texas}. Cincleville
(Ohio), Luxembourg (Europe) and Tokai {Japan) all are
[50 certified. which ensures you'll receive the highest

quality filrn possible.

Expanding the breadth of our capabilities, We are continnally
adding to and improvirig upon our array of technokigy
and process experiise. We've recently created an applied
technolagy laboreiory and a small-lots research manufac-

uring facility in Circlevilk to dovelop new products. Our

Bayport site also has small-lots mufaﬂuhgﬂmbﬂﬁm.

Additiopally, we have aduptcd an aggresaive plan to double our
worldwide polyimide business by the year 2000, Through a series
of investments and industry partoerships, we will si_gﬁiﬁe’.nﬂy ‘
expand our technologicsl capabilities and develop new producis.
Together with our key customers, we will use these advances 1o

create additional markets.,

For example. we plan to invest an additional %16 million to quadruple

the ca{mcity for base film production at cur Baypont site by [998.

During this same timeframe. we will be implementing productivity

I A
LI . ... &
ﬁ EETT T s TILIR LRI L] .
A7 e R, TN S &
L)
=g mar Y] N
Cur conlinbuban i improwtng vo.”

operatio el gfheigney

W e
il -
1
i) 1%, I LA

Your cerald samsiptiion e ™e
beChriEal SumMIT W pre. %

I['_ o ......._..uu...lm .m . -.-WE_.... .
e '
41 | TR TTp— PR -
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impravements tﬂ‘-ill'.;l'ﬂlle capacity at aur Circleville plant, as weil
&y at our Tokai facility, which we pperate with our joirt venture
partner. Toray. Thasa sites, combined with our Luxembourg plant.

compose our global manufacturing network for worldwide growth.

. DuPont remains committed eo being the world leader in the

manufacture and divetsification of high-parformance ﬁutyimide
end composite films. We will continue to partner with yoo
improve our understanding of your market needs and develep

superior products and services that best meet those nzeds.

Working with you, we ook capfidently ahead to continuing market
growth, smengthening our giobal bisiness and expanding your
oppottunities for innuvativle uses of Kapton® and Oasis™ ftlms into
the twenty-first century. We greatly appreciate your business und

your input ko the survey. Thank you.

Sincerely,

o{‘;w()ﬁm |

Lynn K. M:llikin
Worldwide Business DNrector

DuPont High Performance Films

TI-NHTSA 017686
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2015/08 T
BOOFN131 Production, 1892

Qage/Type MIf Aol Date Thicknesa Min Thickness Max Thickness Avg
BDOFN1a1 4117641 v 408 5.14 8.04
B00FN181 4117842 jaz/e2 4.59 51 X1y
S00FN1381 4117643 e 4.04 6.12 5,08
BOOFN131 4117029 07/23/02 4,78 4.99 4,08
S00FN131 4117830 07/23/92 4.75 4,900 4,583
S0OFN 131 411781 72T F W s .82 4.78
S0OFN131 4117832 07/28/92 4,73 4.84 479
SOOFNTA1 4117830 oTiEToe NA NA NA,
SOOFN131 4117940 11)06/02 4.74 408 4,58
BCOFN131 4117041 1106/02 4.81 492 4.80
BCOFN 131 4117942 1106/92 4.04 4.00 4,900
SO0OFN131 4117043 11/08/02 4,73 4 481
SOOFN13 4117078 12/00/92 4.51 4.85 447
BOOFN1a1 $117079 12/15/92 NA MNA NA
SOCFN131 4117080 12/00/02 4,800 4N 485
BODFN121 4117081 12/00/02 4.88 4097 4,000
Analysis
Proparty  Count Average Stancard  Minimum Maximum
Thickness 14 4,09 0.08 &.78 5.04
Upper spacification Emit: 5.50 mlla
Lower speciication limit: 4.50 miils

CPK-U CPK~-L
2.42 153
CPK = 1,53
92in131a ,
TI-NHTSA 017074
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SOOFN121 Praduction, 1008

Giage/Type Ml Roll Date Thickness Min Thickness Max Thickness Avg
S00FN131 4118040 02/22/94 4.80 4.09 4.84
BOOFN131 4118041 02/23/08 4. 77 .68 4.87
EOOFN 131 4118042 02/23/93 4.58 £.01 495
SOOFN131 4118043 02/23/03 4,72 4.0 LY )]
SOCFN131 4118044 02/23/408 473 4.88 483
S0DFN131 4118104 08/22/03 4,04 5.06 400
SOOFNt31 4116223 O8H1/99 4.8 50 483
S00FN131 4118224 08783 4,96 6.09 6.02
BOOFN131 4118247 o703 4.85 4.08 4.800
S00FN131 4118248 OT8/83 4.900 &5.08 .94
SO0FN131 4118300 OB/O58a .83 5.08 193
SOOFN133 4118301 D8/0E/09 4,800 B.13 489
BODFN131 4118308 08/26/93 497 514 6.03
BOOFN134 411831 00/21/03 4,04 4.08 4.88
SO0FN13 4118322 00/22/93 4,900 508 $.00
SDOFN1a1 £118323 o208 4.78 4.00 458
SO0FN131 4118045 10/21/92 .08 5.05 4,98
S00FN131 4118348 10/21 04 4,88 501 4,08
S00FN1S1 4118347 10/2183 4.000 501 4.85
BO0FN134 4118377 11/30/93 493 S.08 5.00
Analysis
Property  Count Avarage Stenciard  Minimum Mmdmum
Thicknese 20 4,04 0.08 401 5.03
Uppar Specification kmit 550 mis
Lower Speciication Imit: 4.50 mis

CPK=U CPK=L
3.04 2.34
CPK = 2.34
23n131a
TI-NHTSA 017675
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SOOFN131 Production, 1904

Gage/Type MMl fol Dats Thicknese Min Thiciovess Mex Thickness Ay
SOOFN1 a1 4116002 01/0%/4 479 408 485
S00FN 134 4118309 01/04/0d 481 500 4.95
BOORN181 411854 01/04/04 479 5.3 491
EQDFN131 4118415 01,81 /04 400 51 499
BOOFN1M 4118410 a1/31/54 4,900 504 5.0
SODFNTIN 118417 02/01/54 493 5100 5.00
BOORN1 31 4110458 oYM 4.9 500 4.89
SO0FN1 4110467 0504 475 4.08 4.88
BOCFN131 4110400 CWON M 4.08 5.00 5.00
BODFN1 31 4118510 O Of o 477 4.000 484
S00FN1 Hiost9 Qb1 Ofd sor 613 5,00
BOOFN15 4118800 () 4,800 400 408
SOOFN131 4118810 O8O0 &01 504 437
SOOFN1M 1118811 DEFONO4 404 5.02 4.03
SODFMN1 31 4110812 QIORY04 458 5.0% .53
S00FN1M 41105834 O Y54 423 408 .52
SO0FN121 4110825 o1 Y4 401 804 50
SOOFN131 4110877 100/ 474 4500 am
SQOFN 131 4110078 1 OJ0N04 475 40 454
BOOFN1M 4118718 1003404 484 4190 5.00
SOOFN 131 4118718 10031704 480 409 403
S00FN1M 4110788 110004 479 450 480
SOOFN{M Hiery 110094 440 408 4.78
BOOFN131 411078 11710004 4.7 4008 487
SODFN13t HioTN 11/1G/94 492 409 487

Ansiyis

ek e —— S B RN o N N N N SN N N N N N NN N W W NN W NN Y S e ey gy s e ek ——

Thicknasa 25 492 o.08 o708 5.08
Upper apaciiostion imé: 550 mils
Lowsr Spaciication Emit 4.50 mile

CPK-U CPK-L

253 1.06
GPK = 1.06
B Ain

TI-NHTSA 017878
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500FN131 Production, 1995 YTD

Gage/Type
S00FN 131

BOOFN 191
SDOFN131
S00FN131

g5in131a

Mill Roll
4118704
41187095
4118790
4118797

Dale

01/08/96
O1/08/86
01/00/65

a1/10/85

Thickness Min Thiokness Max Thickness Avg

481 5.01 4,900

487 3.00 4.94

4,000 5.00 5.00

483 5.05 4.4
TI-NHTSA 0176877
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DuPont High Performance Films

Effactive January 1, 195%

Kapton® Polyimide Film

General
Kapton, polylmids fllm by 2n excaptionslly siroag, et reristand
fim with s emdlmt cogbimtion of meshoplol md

HN: Axn all-purposs, wocosted flim, with towgheey sod -

Plonse dirsct sl nguirie sl sndees e

propextion of Type FIN, plot suparior diaareinem| stabsjlly.

Type MT: A wisl-popos wcociel Eu with el
caiactivity 3X tat of stookord Kapton.

Typa ¥N: A Type HN Bim comted oo ne or bathy sides with
Tellon®: FEP feoroombon resin to bmpart hewt swulabidity,
provide 2 momtcrs hasrier, sad cabascs chamleal resisiescn

mnﬂ:mm h:mul;ﬁlhﬂﬁ
Tollem Auorccaroos o 3 A
pﬂluﬁ:hﬁ.ﬂ.‘ﬂ“ﬂ
Tha FFA wwiting i wepacially suiied foc spptiestions rquiring
high bond sirengtive nt adewated banpersta

Coriomer Ssrvice 500-967-5507 or Frodect Inlormation $00-257-4257

Pricing and Yieid information
== | == ¥ == =] Aptiaticini
Thlsowm Wik Lamgts Yied
_Tuwe | GooesdTope Anikl 2 Vi un_._m___e:ﬁ.r_
p- 1 IDHE [E] []--T1] [N ] E ] WA
ey a1 s308e | 3 Lism 2 NiA m
L0 HO 14 L K £ A508T | ] L] 1
100 HN 4 £ 1.9 $ Lo ] 1300 H
i:m g 57 : l.m o Li% 4
7308 i = n
ST T IR ] e T - &
1% HFMET 20 'y $ 1.0MM A 2900 a1
304 HFMIT 0 1N 5 120 0 1w «
300 HFMIT 10 14N (T ) 1000 7]
532 HFRET 0 Jizeoe | o ms.ﬁu e s o
) 1 1 k-]
T ry YRe s i 5 dk
200 YN 0 1 %50 3 Liax 1 H0 =
N0 VN 1 5 7630 1 LWaa - 16% 4
v 4 3 21,00 3 1008 a7
WL ﬁi’f i ] T '_!ﬁ 3 WA ™
¥ MT L1 [y 4 Losp o A n
200 MT 9 LR T i Liom - WA "
200 MT p 1] i 51.00 3 1300 - MIA M
BE Ll . E T FE] § N30 3 LY 7] 18 4
1301 el 1.5 i ;.50 & L1la i 1o w
00 FNEL1 24 $ .30 3 LTS “ 0 T
) PRI i § .30 X LTI L | 1308 L]
50 P 15 § | s Leam2 u 1140 +
100 Fnaz2 30 $ 130 S L1 “ T »
100 FNIDS 34 $ N 3 LY “ 1] »
408 FNOXT 40 $ 130 3 240 M 1350 7
400 PNGHL a0 311500 | samm ™ LIsa »
500 FNiL 50 iIE 30000 il L300 0
— xF 130 XPe1Y [X] § T f'rm 1 N w
100 XPHLY 10 Y. 8 L “ 1300 54
138 Xpoay ] 59788 3 LY “ i »

Ti-NHTSA 017678
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L5 Mot 22 8 DuPant Roadt
Fd.BE

Clreirvlla, B Q113
@ED Tal (61 2278

DuPont Films Fo 17, 1508

Dear Mr. Wait,

Thank you for your letier deacribing the designation of TT part oumber 27225-1 as
u Vital Safety Part. Thin designation imposcs additional requiroments on the Kapton® film
suppliad undar this part sumber. DulPont Flime' status versus thase requiremeats fllows:

1. Imcasbility

Raptoo® flle ia shipped to TT in rofl form. Several roll are packaged togather,
within & polyetheleas bag. Inside this bag is an identification label. In the section marked
*Mill Roll No." in a seven digit number, beginning with 4 or 5. The mill rol number is the
DuPont "iot* manber from which the sifi rolls ware obtsined, From this number, DuPont
can identify date of nisnufhoture, pectinent tost and ingpection dsty.  Treoesbilily to mw
muterinls can aiso be provided. TT should track ¢hly pymber on routs slps in order o
asyure this level of tracesbility.

2. Inspection eod Tost Deta

Ingpection and test Sats will be kkept on the SMOFN131 product for 5 years, and
can be available witkin 14 dxys of request, per VEP requirements.

3. Thicknass Dimeasion

The S00FN131 used to #ll onders for TT part momber 272251 is & laminate
film composed of 3 mil thick Kapten® HN polyimide fiim with 1 mil of Tellon® FEP dim
on oach side. Kaptond and Teflon® films are produced as a coantinuous film in roll form
and the standard unit of production ia the "mill roll* mentioned sbove. The thicknews of
both types of film is comtinuously moritored and ynder closed loop comtrol. The

manufactring facllity in Circlevills, Obio. The base films ere loninated together
produce S0OFN131. The relonss specifications for this product pive process capability
mmm.mmwmmmuuhm

B

I O P O Te———T — ) it on Recroied Papar
P e T

TI-NHTSA 017870
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4740730,

Sincerely,
Sl M

Edward C. McKeazie
8r. Teclnical Serviow Reprosentative

cc.  Jou Mays, TI M 12-01
E. Millar, DuPont

Ti-NHTSA 017680




LB9LL0 VSLHN-LL

-1 MWD 15:E1 CESI0M DR

Tic ZEA TNL§

Fik Ne. 508 &8 330 20
. Nllny 34, 19N
‘W INSTRUMENTS

FACSIMILE TRANSMITTAL

™ - P Ml
Lacationr Dalwst Figh Performanrs Fims
Ml Sarion
P Numssher: " slaareama
FAX Musher: -
FROAL Kalth Ramialin
TEXAS BETETASENTS ME 13

[ oo & ceslyn worpiomar 30 Dave's groap. Fis ban pivew on: i wopostibithy w Bnlsk off e
Kapion rpwc Ratizadly 1 rw put e 300¢, 43 donzapind leroaciy »-cavscil wnd e, o 0 TT purie.
Couid you giww & & sz oves, oolilag s chimged. [ icibedo o copy of oy agomad cpra e Sor
Compiton. Faae lot i 30w I T mory s O dewe T e -t H- CUGUR 30y Dordeer cREngss.

“Thanies,
Knith

TRYLL NETRINEETS BCORPORATED * P BUX 296t ™ 3 FUREST STREET * ATTLERONX), WA A7

Instroesnts, Ins
MA 12=-29
Ji Forwet it.
Mtlsbore, ER 02THY
Daar Kaith,
Thansk or tha T rwvier the Final dreft




£80.10 VELHN-LL

Dufovu Films

High Perforomars Fiec

Types of KEnpion® Polylmide Filem
DuFow make: srvarl byes of Exploo® filn,
Typex FE2, P aoed VN are satxd wold commmouly.
Typen B F.md ¥ e plcornmive, specl vz
of vy aemdard types The speciicaliows in His
bullstin spplx 0 thore s sl |a whiston o s
e Lped B Kapuan®. flrc e wailable with e
Eollow g Mrituts

* MDA

+ 1harmalh,. condocive

* polyimades for Sne line iy

- opewic Dnlalios

= COETm reslvasd

= pirmee fior colkr
= confornichls

= griher Filme tailoned to mes cusmemn oeeds

Gomenyl Spucilicaions.

Duin For Owese Mms wro covewd In Separme pecxlact
Tulmiini, wlkitls ¢y byt chisiren] faoes yowr Tl
Hogh Prdformance: Ly repecicutitin:.

Typw N Filen

HN el podylnide
.&.fm.._.rm

n LA
4 A" daminedipleewyl eiher. Kapeod® HN is il
bl im e fofioeving pange: 30 (7.5 pru), 502127

), HA0 12564 i), 200 €508 pam), 300-{%6.2 ),

el 300 1177 | Oty gampess. ol 22 754101
o) e 300 £ 1002 o), s vl bry apacial
s,

Trpa FN Filvid

™ Type FM fim is 2 hen saalahle b -
ek Che Qe brlance ﬁm;w
Tipe Hh ocwr 2 wids wonpersruse rage. This is
chicved by cosbizing Type HN with DuPom
Teflon* FEF baamearbon mesin ic 4 comnpocic
encyure. Tadsle 1 Lists ther cooman. rypes off P
Filows incababie. Oueey conpliilion ars availshie
Conust yoar DaPoul Hiph Perlormmsce Fims
mxkbciing wprerentalive lor favther infomnxion,

Tabia1
Eayton™ PN Prlyimisly Filrs Typay

Carsaction, mil jur)
Buplgreligm L - N i
LAFNAS OIS 1Ry LIEs
12 NEND L1AEE UNEEL  LIEAn
TRIFNDT pi 1 TI-L- Bk
E ] B30{ZN 10004l DSE LN
JO0FMOTT iF- I~ IR Y- Vi)
HOFaT 20N 08007
S0iFhain. 280 WO 1,004
IOFNEN DBOIZYN J0OMOE LS001L7
Y OIS0 10N (ELE}
SOFN TR 1M 4 JT0RDRZ 108 QR4
Ty VN Flim

Kapunl® YH i the pobriide Gl
42 Type 1N ik, cxkkciog m excelons hsace

ETRpETEES.
et in puiialde umnl'.-'m'ﬂml P,
100 (234 pmy, 200 (SO02 ), 300 {767 pruy, apdd
500 {177 e jpoapes.
Eartificatvon
T5cerified 1o mee, e rquinccnts of e
MIL-PSL1IY Baad ASTH
D311 %9 b st icion 1o L ierss: covarnd by this

spociboariows bulletln . Wrieen coafirmatson is
Avallahie with oach delnery wpon reguel

Therwml Durability

Tl ibermonl durnbility of Kapsan® fim depends on
e s ovinanet-aal somdilions oador which i is seed
o] i, s Bkcaime depewds om 1he crinsrion of
Taithore Kaprow® & rowinely tesied ot e mamufac-
Wriny s in the Fiol kowing memner:

Sheers of file BS" 5 117e3 6 gem £ 320 o) ane
freehy supewded in m oven @ L eTepenane oF
KL 0 (T5XF 2 16°F . anaibored wilth &
therwpaGupks o enaan: meciracy. Shits are
remowedd Aoy 3 i b dor 30 {78 um] aned

Stk 12,7 pon] sueps Alm) sed st om on Inuron
Teneile Tetter as described in Table 2. The cloogu-
wion o et Bl & 3350 1 T-L3"Fr shauk) o he
Ban Than MOFE afier 1hds iy o0 BO0SC  752°F)
Thic eextfitwmns Lo MIL-P-151 1 2B ~Ebangating Aticr
Aping e JO0°C” 1o L parupraph 4.4. %) and “Ehn-
AL Peroemt, Afer Two Howr JU0°C requine-
mem | Takle 31

n midiion, Kapon® conform: i ASTM
D-5213-95, Sondand Specifening for Polymeric
Resin Film ko Elcoiricnl Inubios and Diclectric
Pr e L]
Livaberarisers Laboracones, . s » dhermal
inde:n of 200 o TUPC (350 ko J20°F) Idepeiniing
o g i type) for oecciaaiial progenies and
ZN] 1 DT 7R oo T (deperadieg oo pampe
Mwﬂw:mmmdﬁﬁk
nmirr FYSS0% for Knptow® pshy i Rim.

Propertiss of Typs FN FRlm

Naxt Ssal Straugth

Fisnio- Mim Esnis

Tex yexd sivcmprh of hem weals beiwaes e Sowed
aad worvsied e of oar-sirie cowted Knpron® or
barwarn dhe coaned kides of toth cnt- a0d (0. e
comied Knpuoa® b5 desermined o follows. -

Sealls e wde in 3 o sewier m Y30°C (66F,
20 pai 1.4 burt, with 2 20-sac dwell tone, Aler
cooling. the 3 skt it ool W 17 (25 5-puw) wrade
i mcimp n Thwisg-AThest TR campie culler ar
T equvalest. The sral srrogth is mescnd with
o Inwroa-mype sewoile imser. Seal sremprh o de-
fiaed s the prak inseanlareoys sivenprh aecuiming
in ek seal. Five sporirnen valirs o svoragrd.

The mekiitant pocl sicaph botwees the omlcd
sides of D or e i-3ide vosied Kegtoa™ Hirg =il
be 70G-gn (2.7 Xiem|, excepr For 120PMB 16 ond
I MFMG148. whick will be 350 gfin 11 F MicnL
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430 g [1.7 BRmb

Saals
Tiee aility of FEF Tilm 1o adhere 10 copper ks
mespaed uumy the same beal seald peed sinngsh
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The poal vorengdh is msroumed with e FEP sl
séaled to the usoemed side of 1 mil (254 pam,
¥ 02 GT copper Kail; it wil be o miniomm W
30 pfn 11,2 Ko

ARl Sty u gtin (Coldd Feell of Bords
Batwinarn Kapn Tops HN sad Taflon® Layers
The: bort berawen 1he Kigptoa® Tape HN amd
Teéflen® Thaorocarben resin Ly ers an all T pe PN
procheys encept | 20EM0 Lo and 120FS8 168 « I
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