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introduction

KAFTOM potyimide film I a strong, tauwgh, trans-
parerd ambar-coldred plastic ilm axhibiting sxond-
lent physinal, chamicat and electrical proparties
over ah extromely wkie tampamiure mnge. H has
tha struolure;
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KAPTON In producsd In three tamms, Type H, Typa
V., and Typa F. Typa H Is the bagle uncoated
polyimide lim. Type V ia simiiar to Type H but has
aupatiar dimansionat stabllity. Type F is conted aa
one or Doth aides with Tellon® FEP fuoracaarbon
rain which Imparis heal seglabillty, provides a mols-
ture barrisr, and anhances chemical reslgtancs,

KAFTON g used Ba Insulalon for wire s cobio,
formed colla, magnet wire snd transfonmess, and
motor slot linara, amang other uses. It ako s used
A3 & gbatrate for fexibie printad lrcwits.

Thla bookist providea guldslines far the sale
handiing of KAPTON during processing, uss, and
dispoml. [

Usars of Typs F KAFRTON ehould abo rafer to
DuPont bulislin “Tefcn® Flugrocarbon Feals —
Bafoty in Handling and Uaa."

I. GENERAL PROPERTIES

KAPTON Type H §nd Typa V. exhihits no malt-
Ing poinl or sofleni¥y point. A ane-mil thick Tm
has a zern-slrangih iamperaiure aof 815°C
{1500°F). Zaro-slrangth is measured aa tha

Feg US Fa & THW (Nl

SAFETY IN HANDLING AND USE

maximum jurq &t which the Mlim wit sus-
tain m joad of 138 KPa {20 pal) for 5 soconds.

KAPTOM le insofubla In most cgmman arganic
solvania alisr imearaion boc up to & yaar (Ral. 1).
Tha hydrolylic stablity of KAPTON Type H has
besn measurad gligr 188 daye expaais's to bod-
ing watar. The fim ratainad 5% ol i1s tensila
properties mnd 20% ol Iis slongatian. KAPTON is
dlawolved by strong sclde {Aef. 2, 3] such as
fuming nitric and conoshiraisd mdfuric acld, par-
fieularly an haating, and i hydrolyzed by alkall
and supge-haatad steam.

KAPTON Type F axhiblta botler chemical, hy-
mq and axkiative mesistance then Typea H

KAPTDHN may cantain up to 1% by waeight of d+
math scetarmnide msiaal sobvant. Al slevated
temparaitinee, eome of e 30lvery may ba rleessd
and must ba removed by exhawsl vartistion or di-
hited to safa kwsin. OSHA (20 CRF 194, 1000) hag
established tha sale laval far dimethy! scatamido as

h’lplrtuparn_ﬂhxﬁg-é{#’mi

-
<4

H. PYROLYSIS BTUDIES

Studhax (Ael. 4, 5) have shown the outstanding
tharmal aiabdity of polyimida film. 1ta rate of da-
gradalian s dapendant upon the avallabllily of
oxygen. In air at aboul SH0°C {832°F) KAPTON
decompoaes and pomplataly dikappears aitar
twalve hours. At 450°C in alr, carbon manaxlde
may ba larmed in sighlficant amaunte. tn a vac-
uum or inert atmosphers, B0 ko 65% of |he lilm
remalns after prolangged aging al 10&80*C
{(1E32*F). The residun felains iix original ahaps
but has lost fls mechandcal stirength. The majoy
ofl-gagsas are cerbon diokide and carben
monoxide. (Sas charl)
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ADH?ION TO KAPTON®

KAPTOM® 8m, mada only by Du Pont, s saliabis
in thea basio fim typsa. Type H KAFTORN i 1008 polyimide
M. Typa F is conted on ofw or both akdes with a TEFLDN®
FEP fwocarbon adhechve snd Type V Is a plain polyimida
fim having superkr dimanaional slabillty proparbes. Typical
proparty inlormailon for KARTON i faund v Bulletin
E-73087. “Summary of Properties.” Specificailona aro found
in Bullstin E-87824, “Indunstry Spaciications Bullatin
FC-B52." For flaxible printod cirouit appicatiota the Imds

ADHMESIVE SELECTION
For soma KAPTON must ba honded Lo oihar
materiale, such ax copper 1oll, which requireg the usa of an
from cormmercialy coabed KAPTOM which la avsilabla krom a
wammﬂﬂmlmmME—m
Supplars of Adhasive Costinga on KAPTON.” This histing
repradents most of thoes compankaa offering coated
KAFTON bt stould not be negarded as a compiste ising.
niormation on the usa of these adhesive coabad
producta can be obtained rom the suppliier's bulletins. Spe-
cifc o copper Iminstse a1 s
alrxien by flaxibla printad cireyfis are oullined In trade
e Roations:
-~ LUBRA; IPC-FC-241
— Hritgh: BS54
— Geman:  DIN40802
Whan ooatad Mim la nol sutiable for an applica-
tion, mast vendom cfiar a dey fim lorm of el adhasivos for
Linw v & bonding i in leminstions. However, bty adbs.
mon s normelly obitained i sormenenclel sclution coslings
than from the dry bonding §km. The dry lim adhealvwe docs
hwihﬂmlagu&ﬂhmhnwﬁtummuhmr
m&mﬂ' of the polvimide Am whem adhesion 8
I peither commerncially conled polyimida Am nor adhasive
bonding Him is switable kr the application, the ramakning
oplion & for the user o apply a oolution adhesive. Bome
aaneric clesess of adhesives which bond KAPTON Include

#&rvlica, epoxivs, bulyalkp lca, polvealers, sliconas,
urathanas, WMIFMB of thesa mmiorials.

Seaction of an adhasive s usually

1t recuirpd of ther mdheaive and the
Hors. Property conelderations ses the tharmal chamical
regisianca, KN ond fiow chargotarbdlcs, lity, pasi
attangth, flammabdity, malsiure resistancs and ineuldtan
resiolence. Aleo W be conaidemd s she aasa of \
lamination wmperaiung and whether Lhe tamination s o be
made in contkuou rofl squiprment or in & platen préga.

ADHESIVE PRGPERTIES

diapandant an the
pfthe

Adbaatves used with KAPTON Typa H are ususlly & modilled
varsion of the peneric adheaive {a.g., madfiad-opanyd.
Thaea lermulations e bo ihe supplism of cosled

bisted In Table | are ool achesive types along with inke-
mation on lypical lamination ard mpdmpm

TABLE {
#aximum
Adhosive T Tomparaiure
(o
Types (o) "F ()
Fluoncaibors S50-600 1 ta Iﬂlm
Polyimides 500-70 bn BG0
Eponles T3-450{ 23-230) b0 600 (318)
Preesure Beraltive
Eliconss T3-300( 231609 ta BOO (280)
Rubbar-Phenoiica 300400 (150:205) 10500 (260)
Aarylics A50-T75 {175-190) to S50 (230
Polyeratars Z75-300 {13515 to 220 (108}

Solusan kxtnn of moat of the adheelves sbove are avallabla
fram gupplers of adhesives ¥ the siBctroniCs ndusiry. Lal-
inga of suppliors can be faund in buyer’s guides for slecironic
pmducts. Bidatin E-74149, "Supplers of Adhesives b the
Elocirenica Industry,™ p a reprasentalive lisking of
adhesive auppliars who consulind with for apecific
adhagive naads,

TI-NHTSA 018183



1. FLAMMARILITY

Lewis and Stabler (Ref. 8) raport tha ligmme-
bitity characteriatica ol polyimide fllm as “salf-
mxtinguishing." KAFTOM has & 84 VTM-O raling,
the highwst given In \ha U.L. 84 warticls buming
Last for thin time, The oxygen Indax ls 37% for
1400 H lim (ASTM 2883),

. IV. HANDLING PRACTICEE

" mﬂu;‘ummhmvmmnﬂuwm
gh tamparatises ren ven-
tlimthan, if smaR m.unllllnTq of mrgﬂ:- in-
volved, ss [n afisn the case, nommal wir dmoulation
will ba Bll that v nesded in cass of .
Whethar or nat sxiating ventiistion la sdequaie at
higher tlemperaturos will depand on the combined
Inctoré of film quantily, temperaturs, snd ex-
posura fime. For sdditional Information on the
Tellon® FEF contingm weed on Typs F KAFTON,
refer o the bookist — “Teflon® Fluorocarban
Fasins — Safyty in Handling end Use.”

A, Soiviering and Het Wire Stripping

. Malor uses kor all typas of KAPTON Inctuce
slecirical insulation for wire and cable and other
slacironic squipmant. In virtunlly alf of thass ap-
plications, sokiaring Is & routine fabricating pro-
codurs o is the use of § hexted slement io ra-
move ineulation. Soldering operations rarly pro-
duca wuffislen! of-pasgs 1o be of toxicolog ol
significance.,

Ventiatlon practices ghould follow the sama
COMWTIN 361vie fules appliceble 10 any soldaring
procadure. Normal ventllation provided far
workar comfort ususlly ndaquste safaty.
During hut-wira siripping, It is mcommended that
axhaugt ducts be used at the workbenoch,

There have bean No repoca of U atfecks during

saldedng or hot-wire of wire and cable
o with KABTON, TP :

Insulated with
B, Welding and Flams Cutting

Direct sppidcation of welding arcs and torchen
¢an quickly destioy mogt piastios, Inoluding all
types of KAPTON Rim. For practical remsons,
therefora, [t le baat to remnove aH such parts froin
equipmant o ba walded, Whare removal 18 not
possible, such a3 in walding or cutling coated
paita, mechanlcal ventitalion should ba provided.

Bacausa KA is rated for use al vary high
temparaturag, parge mads from it may surdve gt
localicns cloas poird of direct flama comr
tact. Thus zome I-place walding aperalions can

DDANHTSA Na 3
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REFERENCES
1. 4. T. Milek. “'Folylmide Plastios: A Stabe-olEl

2. C.E. Sroog, A. L. End

be done. Binca the quantity of fllm heated |y usy-
ally relativaly small than one pound, vansie-
tion rements ssikdom excead thoss for nor-
rnal ing work. Becausa of the powmbility of
Inadveriant owerheating, howevar, the ues of a
amal fan or slaphent-trunk axhaust |9 advissbia.

%

Dlepesal of scragp KAPTOM potyimide flive pre-
sonis “tuﬁmuchl prnl:l-nm fo tha usar. m‘#ll
MY scrap may be Incinembed mlong
nln-llplunrlhuﬂnlmlm

] b

geraration of a sirong sbetio charged
Unlﬂﬂﬂldﬂrﬂnllﬂldnﬂul?mm -
the use of londring radiation or matal tines, it can
bulkf ko runy thousandy of volts wnd dischange &
peia or lo matal eqiriprent. In dust or soivang
fadlovi mlr. @ fash Ame or wxplosion oodd ret
Procautiang for statie aharges should uiee. B
takan when removing plast { s used as prolis
thva pankeging for KAPTON A

Art-Repgorl,” Eleciranic Properiles NGRS
Canter, 8-8, Gataber 1, 1985, Alr Forcs Syslig
Command, Conlraci AF33 (G15)-2480, PTONS
T3BT; Tesk 7381035 ‘§

, 5. V. Abrama, O, EF
W. M. Edwards, and K. L Olivar, J. Poly. S8ty
3(4), 337390 (1965), : :




{3ven in Figure 3 e minimum tmas w dry laminates of Type
F 10 coppar prior 0 dip soldering. Tho imaa are ditfargrt then
nmzmmmmdnmm
AQURE 3
DAYING CONDITIONS FOH KAPTON TYPE F

LANINATES PRIOR TO DIF SOLDERING
"F
L

103 H0F1 1A ox. mpw

Hlll-nl'FuIHulElpulﬂ
SOLDERING AND PRESS CONDITIONS FOR

EFFECTS OF HUMIDITY
UN PEBL STRENGTH

wcheslves having funolional nmpl oapabla of aiworbing
vekiewr viyoor wil sirengiis st high RH and
low dﬂ#ﬂﬂlmﬂqdm'ﬂm
RH affact o b 8¢ rge as B e, per Enaal inch
(le.ﬁhﬂnnl ﬂmmmmmm
mﬂmmmmwmw

TABLEIH
EFFECTH OF RELATIVE HUMIDITY
ON PEEL STRENGTH
Pual Sirangth, bufin. (Nom)
Fi's 1i )

10% RH H_
14.5(20.1)

‘uiig 10.0{17.5)

Adhealva
Acryllo

Eﬁ L

21 an
52{ 8.1)

Phanolic-Niirda 43{ 7.5)

EFFECT OF BURFACE

ON PEEL STRENGTH
mmmﬂmimm-h"w*

ik Tha bottom michs i ““cdull™ and purposaly rougi

aned In the mipnutactung of v Sl o aprove: B handiing
chamchdalics WMo sdhanives Dorcd Settar 3o B cull sids of
R L b P
memmTﬁnm

strength rame lor nﬂuﬂuﬂ-hﬂh.h
Hﬁmwm;mmhﬂnnm:

2 befin, (A5 Ay}
mﬁdbﬂhﬂ nfhaslve supplier,
ahould be usad sa eceivad, Fha im

When highar adhesion lewss ors r a ghmn
achosive yalen, the rangs ofthe yaiua for the
Inminals may usisly be medued i the oftw fim s

TI-NHTSA 018155
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(Typa H Fam 25 wm (1 m))
BTN {408°C) Ha
5 " 72K {450°C) e
8T (40°C) AR
W [~ BOIK [4BT'C) AR
[* 773K (00°C] Ha
q ¢ i
X
- ]
wEHT 32 — 878K K
i U LI (50°C) MR
L] (67 T
" {BOXC) MR
50
54

g L 200 M W 5 N ™ o W 10K

TWIE (MINUTES)
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4, 1068 Linting of Plastic Mutorials, sic., P. 10, March Masrials and Froossa Enginaem Meeting, San
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inU.8.A.

Polymer Produtts Dapartmant
Inciusiria Films Divislon
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Kaplton . .. only from Du Pont

This wehnicat inkrmation, ofierad without cheegs as part o gur saivice o ousiame, jo besed upon ourwetiogand
axpaciance and s belleved i be rollable. However, the Du Pam Compaty Mekes Nt guersnise o i resuts
solisvad by others snd sesuenes o abfigation or labiily in comnaolion with the Lis of tinks. inonmadion which la
intsnciad ior ube by parsons: handng echnioal sk sd o Shelr own disoretion and risk. Cadsrmination of product
Bultahiity for any spaniiic application ( the responelbiity of he aeer. This information b nol imsnded ae 1 lasnee to
aponala Lcier, or recorramancdiation to ininge, any pedeotof Du Pantor others covering sty maetial aruse.

INDUSTRIAL FILMS DIVISION

—_——————— e —— —— -

DU PONT POLYMER PRODUCTS DEPARTMENT

A
-

Du Pont Du Pont da Nemours lrtemeticnal HDuFmﬂTnern
Produocts Department Folymar Produnks Depertmant
Flims Divigicn 75-82 Foule dus ADEOks Ghuodu
Wimingion, DE 19834 CH-1211 Genawe 24, Switzectand Taskeyo 1023,
Liaratira & Teohnioal infaemation {ae3761 11 A
BOD-5Z7-2801 Worldwide In Astn Paciflc
Onders ta Citatomar Seevics Comnr Du Pond Du Portt Asia Pacific Limited
500-441-0434 Iwm 1122 ”H“fﬁwﬂdmﬂﬂ
Concord Plaam ~ Read Bidg. {East
W Careac Wiminglon, DE 18858 Saliabury Road
T Pont Caneda, 1nc. {Mﬁ??ﬂ-mm mmm
Fauﬁpggéﬁmm 852.3-7345345
Stroalsvilla Postal 4 InBre=l
Misslazauge, Du Pot do Brazi S/A,
LoM 2H3 Ovzeo da Plastiopa or Elsatoman
{416} 821-3300 Calixa Postal, 26 - Alphaville

06400 Baruar/Seo Pauo, Rzl
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Kapton® DuPunt

Polymide Film
High Parformance Mims
S | IR
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"KAPTON® Pglyimide Film
Technical Bulletin

Suppliers of Adhesives to
the Electronics industry

'* by —
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KAPTON® Polyimide Film Dy Pomt

Technical Bulletin .

Suppliers of Adhasives to

the Electronies Industry
High Performaacs Bubsiratss
syl Matarials

e I
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It you naad diditionsd information, please
contact our Customer Services Centar

Du Pont Elactronios

HPF Gustomer Barwicas

Wiimington, Dalswwars 19880
Praduct imformation: 1-B00-237-43%7
Ordecing Information: 1-800-237-2374
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MATERIAL SAFETY DATA SHEETY

IDENTIFICATION

NAME
F-I.Hll.

FoRMULA
CHFCF,

MANUFACTURER/DISTRIBUTOR
E. L. du Font de Memours & Co, {Ing}

ADDRESS
Wilmiogton, DE (3898

EHYSICAL DATA
BOILING POINT
-263%C (+14.5°F) @ 736 mmily

LIQUID DENSITY
121 w/co @ 25°C (T71°F)

\'..;.I'Eln DENSITY (AIR = 1)
M|

FORM
Liguelicd Cing

COLOR
Colurlu_:

|

E-94938 Date; 4788

CHEMECAL FAMILY
Halogenpoed Hydrochrbon l

TECA INVENTORY ETATUS
Reportad Tociuded

PRODUCT INFORMATION PHONE
(900) 441-9450

MEDICAL EMERGENCY PHONE
(800) 445-3637

THRANSPORTATION PHONE
CHEMTREC (300) 424-93D0

PERCENT YOLATILE BY YOLUME
100

¥YAPOR MRESSURE
96 paig @ 25°C (TF)

SOLUEBILITY 1IN WATER
0.15% by wi at 25°C (TT°F) & 14.7 pain

APFEARANCE
Clonr

ODOR
Slight Ether=al

TI-NHTSA 018185
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HAZARDOUS COMPONENTS ‘

I MATERIALCSY CAS NO, APPROXIMATE %
BEthane,l,1,1.2-Tatral loara B11-97-2 100
HAZARDOUS REACTIVITY
STABILITY
Materlal kg stable. However, avoid opon [lames and high temperaiurecs.
COMPATIBILITY : |
Alkali or Alkaline carth matwiz—powdered Al, Za, Be, stic.
DECOMPOSITION

HFC-134a can ba decomposed by high temperatures (open [lames, glowing metsl
anrfacm, etc.) [orming hydeofluoriz acid—possibly carbonyl [lnoride,

POLYMERIZATION
Will act accus.

FIRE AND EXPLOSION DATA
FELASH FOINT FLAMMANLE LIMITS IM AIR, % BY YOL.
Will not burn, METHOD TDC LOWER Nat applicablz,

. UPPER Not wpplicable. .

ALUTOIGNITION TEMFERATURE
Not determined.

FIRE AND EXPLOSION HAZARDS
Cylimders may rapture utdar o coaditlon. Decomposltion may occur.

RXTIMGUISHING MEDIA
As apprapriata for combuntibles io sren.

SPECIAL FIBR FIGHTING INSTRUCTIONS
Cool sylindars with wator spray. Bell—contained braathing apparatus (SCBA) may be
reqeired il eylinders rupture or relewse wadar Cive conditions.

-

TI-NHTSA 913188
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FRINCIPAL HEALTH HAZARDS

labalston of high concentrations of vapor is barmful ped may must heart
irvegularitien, wnconsciousnens or death. lntentionnl misuse can be fatal, Vapor
redwosd oxygen available for breathlog Snd it heavier thanm air. Liguid contact ean
caus: froatblte

Inbalation 4 Howr ALC: 567,000 ppaa in cuts

* 'hu: compound is uatested Cor skin sod eye irvlancy and is untzsted l‘lr aoimal
songitizztion.

Acats Toxleity ln Anlmak
The cffects in animals from short exposure by Inhalation include ne koxlo effects
abaerved at vapor concentratipny up to §1,000 ppm. Lethargy and rapid respiration
wera obizrved at a vapor concentratlon of 205,000 ppm.

Polmonary conpention, edema, and central nervous system of fects occurred st n vapor
concentrition of 750,000 ppm. Cardiac sanzitizatlon occurced 1o doge at 75,000 ppm
from the actlon ol exogenous cpluephrine,

Smbchroulc Toxlelty 1n Anlmals
inhalation: The affacts in animals Erom cxpoasurc by inbalation for two weeks include
oo obtervable adverse clfecis. Ingestlon: No ndverse sffects were observed in male
¢ and female raty admibitered 300 ma/kg/dy of HFC-134s for 52 wasky,

Mo acesptuble information iz evallable to confidently predics the ef Cects of cxcsstive
buman sxposnre to this compound

CARCINOGENICITY
HFC- 134z ix not listed ns p ¢arcinogen by IARC, NTF, OSHA, ACQIH, or Du Pont.

EXPOSURE LIMITS

PEL(OSHA):  Nol established
TLY* {(ACGIH): Not catabllyhed.

BEAFETY FRECAUTIONS
Avopld breathing vapar and liquld contact with skin or eyes. Provide adeguate
ventlintion for starega, handling, lnd. use, capecially for encloacd and low spacs.

*TLY In & ruplstored Lradamack of the Ameeican Conlarimes of Gowrnmmtsl industcl Hyglanlska.

°« |
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HEALTH HAZARD INFORMATION (com'i}
FIRST AID . ’
; Remove b [reab air. IF oot breathing,
give artificial roapiration, I broaathing iy difflcolt, give oxygen. Cull n physicinn,

: Jmmedlatz!ly Flush eyes with pleaty of water for ar least
[5 minutes. Call n physicinn.
: IN CASE OF SKIN CONTACT: Flush skin with water alter gxoequive contect. Wazh
L mnth.Inl.tnd clothing before rouse. Treat [or Crombite il ascassary. l-
14

IF SWARLOWED: Ingestion ia mot considerad @ potential routs of cxpotwre.

NOTE TO PHYSICIANS
Bacausa of pozsible disturbamoes of cerdine rhythm, catechnlamioe drugt, Such a3

epinephrine, whould be considersd only at w last reaort ie 1ife-throatening cmcrgencicy

EROTECTION INFORMATION

GENERALLY APPLICABLE CONTROL MEASURES ]
Mormal ventilatlon For standard manufacturing proceduores is generally adeguats, Local

exhaust shauld ba ured when larges amounts wre released. Machanical ventilation
ahouid be uned in low plaoes.

PERSONAL PROTECTIVE EQUIPMENT .
Lined butyl yloves und ¢chemical splash goggles |I.|nuld be uzed when I:lml!ml Lquid.
Under normal manufacturing conditions, no reapiratary prataction i reguired when

using this product. 5elf-contained broathing spparatus (SCPA) iz required il o Inrge
relenie oecurs.

DISFOSAL INFORMATION

SPILL, LEAR OR RELEASE )
Ventllate aren—eospeoinlly low places where heavy vapor: wight coliect Remove open

[lmmes. Use self-contained breathing apparatus {SCHA) if large spill or icnk pocurs

WASTE DISPDEAL ]
Contaminated HFC-134a ¢an he recovered by distlliation or removed to n permitted

waste disposnt faeility, Camply with Federal, Siate, and local rcgulations

TI-NHTSA 018168
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SHIPPIRG INFORMATION

DOT (175121} DOT/IMQ (172,102}

PEOPER EHIPFING NAME FROPER SHIPPING NAME
Befrigerant Gas, N.O.5. Reftlgarany Gas, NOS.
(Tetrxfluoroethane) (Teiraflvorocthans)

HAZARD CLARS HATZARD CLARH
Noallammable gan Nonflammable gax, 2.2

| on 1‘0. UN NO. 1
1078 ¢ 1078
IMO LABEL
Mooflammabic 3us

OTHER INFORMATION

SHIPPING CONTAINERS
. Cylinders, ton tanks, tank cars and tenk trocks

STORAGE CONDITIONS
Clean, dry wren. T not heat above 1259F.

ADDITIONAL (INFORMATION AND BEFERENCES
NRCA. - HMIS RATINGS

Health
Flammakility
Renctlvity -
Percaanl Protection

1 e -

Personnl Protection rating to be supplicd by wrer depending on use conditionz. i

DATE OF LATEST REYISIQON/REYIEW: 4781
FERBON RESPONSIRLE FOH MSDS- K. P, BROWN
Du Pont Co
C&P Dept, Chesthyt Eun-709
wilmiagton, DE 19898

{302) #99-3018

':u:_am

TI-NHTSA 018170



DuPout Electranics

Dot Cornpmny

0. B g
¥Windagine, (elavwsss 10000

! . : R

Dear CostoXer:

Thank you for calling Iy Pont. Enclomsd plaswe Find the
literature you requestad on Kapton®, Your interest in our
product {5 greatly appreciatsd.

vAlso encloged is my buainess card if additional informpation
or technical assiwtance isx nesded,

Sinceraly, _
DooaldAr, lhnnllr,'i.
DJF/ tlp
Englosuras

8Du Pont Registersd Trademark

TI-NHTSA 018171
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WEVERIOL SAFEYY DAYR E0CGEY

E. . DVFONT DY NEMCURE & €O TELEMHONR U DR
PFOLYMER PRODUCTS DEPARTAMINT SECAL. EAERCENCY wol-411--309T .
ELECTRAHIICE DEPANTMENT MRODICT WFORATION B—A41-TE1E
MARKET STREET TRANIPOKTATION EMFRGENCE $00-1324-9300

LMBIGTON, DE 19083
MATERIAL IDENTIFICATION

PRODULT NAME Kaptou® Polylmide Film, coatnd types

F, FN, XP, ZN
CHEMICAL MAME Aromatlc Polyimide
pins up to 1 % dimethyl acetamids and 2
CAS REGISTRY NUMBER A,
TSCA INVENTORY STATUS  All reportabls ingrediants sme Listed in the TECA
. Chomicsl Sabatance Inveatncy.

DOT HAZARD CLASS Not repuinted

SHIPPING NAME NA -

PREFARER C B Stonffer DATE Espiacber 27, 1985
HAZARDOUS COMPONENTS

MATERIAL Diathyl scetamide

CAS N s

CONCENTRATION % Up to 1%

CSHA PEL 10 ppaa

ACGIH TLV 10 ppen

DUPONT AEL 10 ppea

*The "skin™ nacation scrvex a5 & remindsr that exposare can it throogh skio
stnorption as well 2 through inkalstion, aad that appropriaic procastions
should be taken to prevent both types of axposura,

SUBSTANCES PRESENT AT A COMCENTRATION OF 0.1% O MORE
CLASSIFIED A3 A CARCINOGEN BY IARC, NTP OR OSHA: Nonc

A RANCE Transparent [im, light ambay color
g ot o g
MEL POINT None

SOLUBILITY 1N WATER Insolac

VOLATILE CONTENT 1% max

SPECIFIC GRAVITY >4

TI-NHTSA 018172
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EIRE AND EXPLOSTION HAZARD DATA

FLASH IGNITION TEMPERATURE WA

UNUSUAL FIRE, EXPLOSION HAZARDS Chera but docs not burm. Static charge -
may builld up during haadling of Kapton® Hi.

HAZARDOUS COMBUSTION PRODUCTS Hydroges fluoddde, earbon monozide
carbonyl flsoride .

{ ' SPECIAL FIRE FIGHTING INSTRUCTIONS  Waar wif-containad foreathing
' mutu:;:lfuﬁtqmmﬂlﬁrrﬂmﬂﬂdm
water hydrotl ar gloves whan handiing
refuse from a lf:‘lnvdﬂnl Auorocatison l'ﬂiﬂ.m

EXTINGUISHING MEDIA Water, carbon dioxida, foam, dry chamical

HAZARDOQUS REACTIVITY
CONDITIONS TO AVOID tures above 2607C without adequats
voatliation. Costed (ypes af Kapion® will burn io an vheasphers
of 95% axypgen

MATERIALS TO AVOID  Alkall matal and interhalogen compounds.

HAZARDOUS DECOMPOSITION PRODUCTS Above 260°C coatud ty
of Kapton® can evolve toxic gavedus materials such an hydmogen

mmﬂmhﬂu Major off-gawsm ars carbon mosaxzide and carbon

HEALTH HAZARD DATA -
Read "Safety in Handling and Use™ Bulletln E-72084 baform wsing Kaptoa® Avoid
coutamination of tabaceo products. '

ACUTE OR IMMEDIATE EFFECTS: ROUTEE OF ENTRY AND SYMPTOMS

INGESTON  Not s probable routs of exposure.

SKIN Ho iniution ezpectad Less (han 1 ppm dimethyl acctamide was
axtractad from film by distilled water at 40°C for 4

EYE Not a probable route of exposure. Mechamica irvitation

INHALATION Vapors and fumes liberatzd above 2607C or from smoking
tobacos or cigareties contaminated with coated ¢ypes of Kapton® film
may cause influenza typs symptoms (polymer fume fever) with chills
fever and sore throat, which may oot eccur watil sevizal honre affer
altar exposure, and pass within 3548 hours, even without treaiment

Inhalation is not a probable route of exposure for fllm. For the polymer
fram which this film is mads, du Pont recommends treating polymer dust as

DIVNRTSA Na. 3 TI-NHTSA 019173




Do S

2 nuisancs particalate, and has astablished a8 AEL of 1) mg/m® towm) dust,
the samg g3 the TLY for quikance particalates

EMERGENCY FIRST AID

# I{ exposed to fumes from ar combustion, move 10 [resh sir.

Conanit a physician if symptoas L

# For peolonged akin coutect, wash with soap sud water, In cue of akia

Irritation, conmuit 2 physiclan.

® Flush eyes with plenty of water. Consult a physician If symptoo: parsist:
CROMIC EFFECTS  None known. |
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE Noos koawn.
EROTECTION INFORMATION

EYE Sl!ﬁty glames rocommendad,
SKIN Gloves resommended.
» VENTILATION Loacal exhaust for operation abave 200°C.

RESPIRATOR Mot required for sormal processing.
§e

RISPOSAL
SPILL, LEAK OR RELEASE Sweep up to avaki dlipping hazerd.
WASTE INSPOSAL Landfill or inciserste is complisnce with foders), siate,
nnd local regulations. Inciserator should ba equipped with scrubber
to remove apidic hydrogen fivaride fram off-gesox

AQUATIC TOXICITY Issoluble
STORAGE CONDITIONS Stare away from flammable mamciah,

The information In this Material Safety Date Sheot ralates only to the
specifio material (1) designated hergin and doct not relate to use In combination
with any othey material ar in any process

NA = Not applicabla

NE = Mot established .

AEl. =Dy Poat Company’s Acceptabla Exposure Limit

> a= Mew or revited information in this ssction whan *>" L in left margin

\ | !

TI-NHTSA 018174
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KAPOO?2
page 4

SECTION 313 _SUPPLIER MOTIFICATION <
This product contalas na known toxle shemicals subject to the

reportlag
roquiremieats of scotion 313 of the Emargency Planning and Community Right-T
Koow Act of 1988 and of 40 CFR. 372 v RlgkvTe-

SIATE RIGHT TO KNOW LAWS

i Hﬂﬂhumuhlhhmmmm&nnﬂ:hh;d
hhwmuﬂlu&aMduMwﬁkM&bL Shaat,
with the exceptiony indicated Whils wa do not specifically spalyze products, or
:I:Irlw mﬁﬁ&ﬂ:nﬂmﬁuhﬂnmﬁhlm hazardous
Data Shopt contain no such ubnmn-““ umptlnrmthm :pul.ﬂul.'l“ jlﬂﬂmm

SUBSTANCES ON THE PENNSYLVANIA HAZARDOUS SUBSTANCES LIST
PRESENT AT A CONCENTRATION OF 1% OR MORE:

Dimethyl acetamids (1% maxlmum)

+ SUBSTANCES ON THE PENNSYLVANIA SPECIAL HAZARDOUS SUBSTANCES
LIST PRESENT AT A C'DIIC‘E!ITRHTIUH OF 001% OR MORE: Nows kaown

NON--HAZARDOUS INGREDIENTS PRESENT AT A COMCENTRATION OF 3%
OR MORE REQUIRED TO BE LISTED BY PENSYLVANIA;

CAS No
Polyimide film 28417
Polyllvorooarbon coating 25087-11-2 or

25555-00-% ax

PEE-THS

WARNING: SUBSTANCES XKNOWN YO THE STATE OF CALIFORNIA TO
CAUSE CANCER: Moas kngwn.

WARNING: SUBSTANCES KNOWN TO THE STATE OF CALIFORNIA TO
CAUSE BIRTH DEFECTS OR OTHER REPRODUCTIVE HARM: Noos known

SUBSTANCES ON THE NEW IERSEY WORKPLACE HAZARDOUS SUBSTANCE <
LIST PRESENT AT A CONCENTRATION OF 1% OR MORE (8.1% FOR

SUBSTANCES [DEMTIFIED AS CARCINOGENS, MUTAGENS OR TERATOGENS):
Dimethyl scotamido (9% maxiomm)

TI-NHTSA 018175
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GENERAL

IM‘!QDHCITQN

The Blaatronios Degsartment of the Du Pont Company
manufachres and aells & verlely ol high guality
plaatle M produote.

Thess apecificatiore describa tha valuas and tal-
arancen for Mim propertles and cheractesdstios of
“Kapton™ polyimide Hin. Whare mecaaasry lor thor
ough undarstanding, taat mathode and procadurss
hawa been Inoiudad.

Any aspecis of The specifioations reguldng further
Interpretation or clerfivatkn ahowd be disoussad
with representatives of the Du Poni Ejeslronics
Deportrment.

Type: of Kapton® Polylmilda Fllm
D Porit mekes thres bypea of “Kapton” polyimide
fiim, Type HN, Tpe £N and Type VN.

Type HN Fllini

"Kapion" Type HM ia & fough aromabic polyimida
flim, axhibiting an axaglam balance of pivysioal,
chomical and stectrical propeties over & wida tam-
peratwe mnge, pariculady st unwsuelly high tem-
peralurea Chamically, ita palyimids potymes make up
ie the requit of a polyeondenastian reaction batwesen
pyromaiitic dianhyttide and 4.4'dlaminodiptenyd
piher. “Kapton® HN |2 avallabia In 30, 50, 100, 200, 300
ard 500 gwiges,

Type FN Flim

“Kapton" Type FN filw 19 & hon! saalable geade
which ralalng tha uniqua balance aof properties ihat
“"Kaplon" Typa HM posaassen over & widka tempers
ture rangs. This |s achlgved by combining Tepe BN
“Kaplon” and Teflon® FEP fluorcoarbon realn
iogether In a compoalte struchinrg. Listed bolow ara

QUPINT

GEMNERAY
SPECIFICATION
BULLETIN G5-87-4

y -

thoss combinadlens commaralslly sveltabte at thie
fima. Othat conbingtiona ane avellable. Consult yowr
Bacironios Depectmend marketing repreasmtative for
furthier Informmilon.

Type VN Fiim

“Kapton” Type VN |z tha sama lough polwmida
i & Typ@ HN Film, axhdbiting an exostient balance
of pivysical, chamioal and alectrical propedias over B
wiig tompemturs range, with aupedor dimenalonal
siablilty at elevated tomperatures, Thia product s
avaliable ln 100, 200, 300 and 500 gaLged.

“Waplon™ la cartifled to maat the reguiramenls of
tha millitary apecification WIL-P-46712 B (M) In addl-

" {lon bo the ltams coverad by thia spaalfications bulle-

tin. Written con ion Is avallabla with aach da-
Fvery upon e .

TI-NHTSA 013176
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GENERAL
SPECIFICATION!
BULLETIN GS-87-4

Kapton

LY IMIDE FILAY

GENERAL

INFRODUCTION

Tha Eiectronics Dapariment of tha Du Pant Gompany
manufacturés and selle a wvardety of high ouality
plastic Ailm producta.

Thoas spacifications dascribe the valuse and ol
erancas for fim proporties and charsctaristics of
"Kapton™ palyimide fitm. Where recessary for thor
cugh undsratanding, test mathads and procedurss
have baen Includead.

Any aspacts of the specifications requindng furthar
imterpratation or clarification should be disciased
with rapmsantatives of tha [u Pont Elesctronlos
Daperimant

Typa:z of Kapton® Polyimida Fllm
Du Font makea thrae typaa of “Kaplen™ polyimida
ik, Tvpa HM, Tvpa FN and Typa ¥N.

Type HN Flim

"Kapion" Typs HM ta B lough aromatlc pokymida
fikm, sxhibiting sn axcallsmt balance of physical,
chemical and slectrical propartles over a wide tem-
paraturs range, particulary al unusually high tem-
paraburas. Chemlcally, ke polylmide polymear maka up
I= the rasult of a polycondeneation maction balwean
pyomalits dianhydrida end 4,4'-gaminadiphenyl-
aitwer, “Kagtor™' HM is available in 30, 60, 100, 204, 300
&ndd 500 gaugos

Type FN Film

"Kapton" Type FN flim I A heat sealabla grade
which ratglng the unique balance of proptlies that
“Kapton™ Type HN poesesses over 2 wAda tempera-
1ura mnge. This Is achlevad by combining Type HN
*Kapton" and Teflon® FEP fluoracarbon resin
logether In & ¢camposlita atruclure. Lated below are

ALl PON

T

those combingtions commarcially avallable at this
tima. Other pombirations S syallabie. Consult your
Hactronios Deparimant markating representathve for
further Information,

Typa VN Fiim

" Type VN la the smme tough polyimide
film aa Ype HN Fikn, wdhibiing an sxcellanl balancs
of ptrysloal, ahamicel and alectrioal progarties over 8
wida temperature mnge, with auparior dimanslonal

stabliity at slevated tamperaturss. This product ia
evall n 100, 200, 390 and 500 gaupes.

Centfcation

“Wapten” |s certlfied 1o meat the requiremants of
the miKtary specifization MIL-P-46+12 B {MR] in addi-
lon to tha Itams sovered by thia spacifications hulle-
iin, Written eonfirmation 15 avallatle with sach de-
livery upon raquesl.

TI-NHT3A 018177
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PROPFERTIES OF TYPE HN FILM
MECHANICAL

Tharmal DursbNity
Tha therma! durabflly of Kaptor® polylmida fllm
dapends on the ervironmental conditions under
whizh it Is agad s bastad And Hllstimes depends on
the criterion af Fallure. “Kapton® la routinely tastad ai
the manufacturing site In the followlng mamner
Shoateof film @Y " » 117 ana frealy guspandad In an
avan al dX°C. The temperslure of tha oven s

*9 hour for 30 wed @ gupa ibn.

monltanad with & thenmaocodnla 1o inaune 2 tempana-
ture accuracy af +2°C. Shasts am remavad aiter
2 hours* and taated on an instron Tonslle Tester BS B
described above ueds *Elongation.” The elongation '3
{at 23.5°C) of thy film should not be lesa than 10% 33
aftar thig aging Bt 400°C. Thlz conforma o the X
“Elnngation after Aging at 400°C™ taat {paragréph

TI-NHTSA 018478
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44,5 and "Elengation, percent, after 2 hour 400°C."
requirament (Table 1) of MIL-P-48112 B (WP
Underwnitaraiaboeatorias (nc, Hste 3 thermat Index
of 200°C.-220"C. Klapending on gauge and Lype! for
machanical prapartiss and 230°C.-240C. idepending
on gauge and type] for eleoircal fea under
thelr fila no. E39%505 for “Kapton™ palyindds film.
*1 how for 304 I gaugs iam.

PROPERTIES OF TYPE FN FiLM

A Hisat Sanl Strangth
1. Flim to Flim Beals

The hasl asal peal strength betwaen the costed
and uncoatad akde of cne akje coatod Kapton®
patylmida film or the coated to coated eida of one or
two side copted “Kapton" 1s massured In the fiol-
lowing mannen. Seals pre made In & |aw saaler A1
320°C., 20 pal, 20 sac, dwall ime. Afler cooling, Lha

saniy e cut o 1° wide atripa using & Thwing-Alber - .

JOC gampls cutter or aquivalant. The atrangth of the
sasl |8 mesauead with an Lnsirnon typa tensfle isater,
Senl atrength s datined &8 the peak Inatantanoais
strength ocouring n eech seal, Fve apecimen yaluas
ara myeragad

The= minlmum pas! sirengih betwasn tha coated
eldea of one or twa side coatad "Kapion® polyimida
fiirm will be 900 gmafinch axcapt for 120FNG18 which
will ba 450 gmafin. The minimm past stgngth be-
twoen the coated Bnd uncogied slde of onpa elde
coated “Kapton™ will ba 450 gme.finch.

PROPERTIES OF TYPE VN FILM
MECHANICAL

2 Film ta Copper Ssats far 120FMETE Fiim

Thw abilliy of 120FNG iilm to adhare (o coppar is
meagured by using the same heet 8sal peel strength
techniqua as deacribed sbxve.

The poal strongth chislped when 120FNGIE s
saaled to the untraaind skda of % oz, GT caopper foll
{1 mif wil be & minlmum of 250 gmatin

1 Ax-Recalved Strength {Cokd peal; of Bonds Batwesn
ths Type HN “Kspton" and "Teflon™ Leyar
The bond batweean ihe Type HN "Kapton" and
Teflon®* Mycrocerhon reain layers o ol tyss FN prod-
ucts @vcapt WOFNGE will hava & minimum. pesi
sirengthof 228 geroeAn. a8 messsurad weing an Inatron
type tanilla teatar and a 580 peel, )

a.nu-um;l?-_mm

TI-NHTSA 018179
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ELECTRICAL

Thermal Durabliity

The tharmal durebiity ©f Kepton® palyimida fim
depands an tha enviranmental conditlons undgr
which It |3 aged and taatad and liwitme depands on
tha critsrion of fallure. “Kagton" ja roinaly tested at
tha mamstacturing alts in the following manms:

Shagts of #im 8% * X 11" ara fresly susperdad i an
avan 8t 400°C The tsmipacsture of the oven I3
manitored with a thermooguple ko [neure & lempara-
ture sccuracy of +£2°C. Sheets am remawd alier
2 howrs ared tastad on an Inshon Tenalle Thaber As
dearaibad above under “Elongation.” The alonpation

GENERAL

A, MATERIAL

Type HN and Typs VN Flim—A palyimida potymes
in the form of a fllm.

Type FN Flim—A combinstion of Kaptorn® polyl-
mige flim Typa HN with Teflon*® FEP fluoracarbon
faei on ona o Hoth sides,

B, UNIFORAMITY
Maiarfal shall ba upiform In composition and fres
from defecta which Impalr gervicsabllity andior ap-
paamnos In proven applicaiions.

L. COREE
Corag shall be of sutllelant strengih 10 prevent col
lapaing on hardling, Standard core LD.'3 am 3°
and 67 with the lollewing specificationa: 3 1.0, la
30327+ 0.00H", B LD. |2 G028 +0010" Core
mataral will ba plasile for 37 1.0, cores less than
%" wide, Core malerizl wil! be fibra for 3% 1.0, cores

(ot 235°C) of the Mim showld pot Ba keas than 10%
eftar this aging ol 400%C. This canforms o the
"Hcngetion efier Aging at 400°C." et (parmgraph
4 4.8 and *Elonpatian, percent, after 2 hour 400°C."
requirement (Teble 1) of MIL-P-46112 BiMFA].

Unclarwritars Laboratodien Ino. llete a thammel
ndax of 200°C.=230°C. (depending an gaugsa and
typa) for machenizal proparies snd 220°C -240C,
{dapanding on gauge and type] for electrical proper-
tias under thelr Mla ng. E3A%05 lor "Kapton™ polyt
mida flm,

widar than %" and 8" LD, oores, A spdt 2- LD, libre
comm is standard for all univargal rolla. Cora width
for unlvargal wind Im 23,".

IF thess cores ane nat euitable, further Infommintion
on ather optiona may ba obtained fram your Elec-
tronics Cepartment marketing repreeeniative.

 WIDTH TOLERANCE

The maximu® vadation In film wiith from that
spec|fied on the crdar ahall be ag Fallows
SRt Width Range Tolerance
%" or lean Univeraal only = Tmila
1" ar laas = 15 mila
LT 30 mila
45" or wider = 6D mlis
E. ROLL TYFES

“Kapton" flim |a supplled in two typae of rollz, pad
and ynivarsal wind. Avallable 1im widtha and roll
0.D.'s are speciflad on the naxt paga

TI-NHTSA 018180
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Spacifications for pad mils are:

1. Core wkith will ba flim width + 4", -0~

2 Cora adges shall nat project mon than Yu* beyord
ol faze on afther plde,

4 Cora shall not be recsssad an elther side.

4. The autaldg and stcting ends of the film ehall ba

fastenad In such o mannar as to pravant unwinding.

8 “Dishing™ or "cupp'ng™ may nat axcasd Yo" .

mssaured with & straight edge acroas the dlamete
of tha nadl.

Epecificatizna for the i@lvarsel mlls snx

1. The ditfersnce betwear. tha length of projacting
oofe oh sach side shall not sxcesd Yie™.

2 Fimshedl not projest from tha mednbody of e roll
more then "

3. The auizkie and starting ands of the flim shaél be
{antaned in such & manhner ea o prevert unwinding.

4. Roll face degresskn, the difference between the
higheat ard kawest pointa Unstresssd, ahall not
wraed Yu"

5. YWidth of iravares @ 197, - Y, + "

F. 5PLICES

f. Dagcripton
Thres typ=s of splloe are avallable.

1. Mytar® polyeatar fim based yallow iape splica
fatenutard.

2 Kapton® polyimide $lm basad spfice {special
raguirarments anly)

3. Heat szal aplics Typa FNj In width, 12" or less.

Splicas will ba auificlantly annoath shd wenkis-Tnes
B0 23 nat ta distart ecacent layvers of flm and appeox-
imatety cantenad ta = 1"

Tops apfioss ars sterwded on all gauges of "HN™
ord “YN" flim snd alea on all geuges of “FN" fim
mara than 127 wids.

Tapa splicas s made o6 follows. A butt splios with

Nim ends ooverad gn both sldes of the {lim with aplice
tape. For flima |esa than OOG2* thick a 1" wide
praasurs gareithvs tape o wsad. For fims 0.002* thick
and greatar m 2* wide prassirs sahaltive taps witl ba
tinad.
Huat scad op¥icen are Made a8 Tollows. Qnall Hme
Bt 200FHD2 the wplica le an ovaddap splice & mini-
mum of ¥ " kong. On 260FN029 & hutt aplics is mads
using 120¥FNE13 a8 the Jlning taps applied on the
FEP ritrTnon.

Cvwdap hanl sasl apllces are odented with the
leading adige of tha new fllmon the battom far unar-
aal put-ups and pad put-upe 6o iwn side FEP atruc-
turea. Pad poisups of ons alde FEP campaoaltes hem
the lsading adgw on the 1oh.

4
The MOFMND20 budt splize Is crfenied with the
L20FNA tape an the top of the Oim 29 1t uawinds
from & universal pul-up and on the bottom as It
unwinds from a pad.

2. Mudmum Splices par Bl Rall

The minimum aversgs footage between splices for
mont rolig i3 shown In Tablg | To calcwate the
max iy numbar of apllces In & roll divida the noml-
nat feat par roll by tha mialmwm avarage Isngth ke
twesn Eplicea and aubiract one.

TINHTSA 018181
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3. Splkee Placament

Table | shaws the minirmam langth babwaen splleas
and from iha baginning Bnd end of a rofl, for mosi
Kaptan” rallz. Mo splica |s allowed, however, ance a
ril has rmached the minlmwem 0.0,

TABLE I

HOTER: ' To-3ir wiidy lor 30HN, 5 wite lor DOHN
" Tio B0 i .
1T 0" wide

MINIMUSA AVERAGE BPLICE FREE LENGTH (FEET)

o Fo P Wi For widihd quadlar fuan 107 40 The il rass, The NP0 2¥EraIE Raiape sill by cuy haid shal snewn o e bl

" by 0 wrichn

MINIMUM LENGTH BETWEEN SPLICES OR BEGINNING AND END OF A ROLL {FEET)

Toat Mothod and Bampling Procsdons

Weigh teat apackmens squal to (ha width of sl roll
angd not lass than ' mater long to tha neamst 0,10
gram o a toralon balanca

Ta oondim aversga thicknasa toleranoss, obiain 8
sample conalsting of a mlnimum of ane apecimon kom
sach of sovoral randamily seloated oft ol an follows:

MAniniem Mumbar of
ik Roll Width St Rolly to be Samiplad
Undgra* W 35 -l mll widiy fin
B ard Owar 4
L. |
TI-NHTSA 018182
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H. MICROMETER THICKNESS

Thlcknase tolsranos= am based on 4 statistical
analysis of Oute protess control data

A -k

Tost Mathod .

Make the otowing measuraments to conflrm that
film from = singla elit ol maets tha micrometar
tolarances
1, Moasura In accordanca with AZTM-D-374-79,

Method A of C.

2 Ootsin tha swerage of W randomly salscted
readnga fmm & minfmum araa of 12 square Incheae.
Fachack befora rajectdng aoy glit o, Abnormal
rendings may oocaalonally result from dusst par
Uchex or spot surfacs knparisctions. Dlscard suoh
readifigs as they will adveraly atfeoct the sccuracy
of masnimamants dagignated to Indicata ganeral
shwal thicknes

Geuga Sepmyston

To_rachoa wab handling diffiouitiag which wouwd
occur if fim mopreasnting Hvcknens eximumeny wena
shippad in tha same rall, a geugs daprssalon st
dand ln appliad.

Aol depression |a tha diffanmca n dlamader be-
twasn the herdest and sofisst par of the il or the
cifference botwsan e undapresasd and depoaesed
{Mogor preasurs) diarmater at tha softest part, which-
over |s graater.

Table I fiate the meximum alcweble depresgion
for maost pad rolla. Thers la no gaugs depmeasion stan-
dand for univemel wind alnos that roll |a timited o a
metdinium of Th” wida.

TABLE Il
KAFTON® POLYIMIDE FILM GAUGE DEPOESSION STANDARDS—PAD ROLLE

{Maximum wicwsble depraseion In 14" ncromanta)

TI-NHTSA 018483
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GENERAL
SPECIFICATIONS
BULLETIN GS-87-4

RKapton

JLYIRAICIE FILM

GENERAL

INTRODULTION

Tha Electronics Dapartment of the Du Pent Company
moenufacturss and sella & vareiy of Hph quadlly
plasiic Him pmoucts

Thosa apacificatione deacriba the values and tol-
erancas for film propeartiea and aharaotedstica of
"Kepton™ polyimide fim., Whera nace3sary o tho-
ough undergtanding, test methods and procaduras
heve Bagn included.

Arvy aapeotn of the spacifaaticns fequlriiyg further
Intarpratation or clerlflostion ahould be dlscussed
with representatives of the Ou Pont Elmctradoy
Department.

Typar of Kzpton*® Fnlyinlde Fllm
Bu Pont makes thrae typas of “Kapton™ polyimide
film, Type HN, Type FH and Type V.

Type HN Flim

"Kapton™ Typa HH 19 a tough aromalic polyknide
im, axhibiling an sxcellent balence of physlesi,
chemical end alectrical properii=s avar o wida tem-
rarafuee rangs, partioulary 2i unuaually high tem
peraturen. Chamloalty, ita polvimide potymer make Jp
Is the reault of & polycondensaticn reaction batwean
pyremsllitlz dianhwdrida and 4,4'-diaminadiphenyl-
mttise. "Kapton® HM iz availabia In 30, B0, 104, 200, 300
and 200 paugas.

Type FN Fllm

“Kapton” Typa FN flim Ia & heat saaiabis grade
which rataina the umique balance of proparlias that
“Hapton™ Type HM possoccsa ovar A wide tsenpers
tura ranpa. Thia ia achievad by cambining Type HN
"Kapton" and Tefton® FEP {luorocarbon mesin
together In & compasite elructure. Listed below are

—
thoss combinuttons commercially avallable st this
time. Cther combsinationa ara evallable, Conault yaur
Hactronlca Departmant markating raprasantativa for
further information

Typs VN Flim

“Kapton" Typa VN Is the sama tough polyimide
Him a5 Type HN Alm, geeh®piting an sxosllant balance
of pirralcal, Ghoemical and alect: ical propariiea Svwr a
wids temparatura rangs, with suparor Gimenalonal
stahliity at alevaied ismperatunes. Thia product is
avakablesin 100, 200, 300 and 500 Hagee.

Cartification

"Kapton™ In certifled to mest the requirements of
iha milltary specitcation MIL-P-48112 B {MA) In addi
tion to the Items coverad by this specificationa bulle-
tin Written confimatisp I= evallable wiih sach de-
Ivery upon request,

TI-NHTSA 018184
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GENERA
SPECIFICATIONS
BULLETIN G5-87-4

ton

FPOLYINIOE F LA

GENERAL

INTRODUCTION

The Blecironics Dapartmant of v Du Pont
maouiactures sl eslls & veriaty of high quallty
pleatic film products,

Thoas epasificeiions describa 1ha wives and tal-
erances for flim pooperllss and characierisilcs of
“rapton” polylmide flm. Where necsasary for thor-
ough understanding, test methoda and procedures
have bean Includad

Any aspacts of the apacificatlons rquiring furihar
Interpretation of clafdfication should ba discuesad
with repmgspniatives of the Du Pont Bleciranica
Departmant

Types of Kapton® Polyimide Fllm
Du Pant makes threa types of “Kapton™ polykmide
Filrmi, Typa HN, Type EN and Type Y.

Type HN Fiim

"Kapton" Typa HNM (a a tough aromatlc golylmida
flim, axhibliing an axcallent balancs of phyakcal,
chemlical and secirical properties over a whda tem-
peraturs renge, particulary at unuauslly high teme
paraturns, Chemically, ita palyimide polymer make up
in tha resul{ of & polycondansation rmection batween
pyromalitic dlanhydride and 4,4'-disminodiphenyl
gther. “Kapton” MM 19 availabe v 32 50, 100, 200, 300
and 500 gaugas.

Typa FN Fiun

"Kapton" Typs FN Hlim ioss haat sealable grade
whizh metalng tha unigus balance of properilss thal
"Kaplon™ Type HN possesses over a wida tempers-
tune rangje. Thid ia achleved by combining Type HN
"Kapton" and Tellon®™ FEP Muorocarbon resin
togathar in a comnpoaite structura, Listed tow are

oy

those' combinations commarcially mallable at thig
tima. Qther comblnations are avalloble, Comsl your
Blectronics Departmant marketing ragressritative far
further Informetion.

Typs VN Fim

“"Kaplon” Typa VN Is the sama Iough polyimide
Tim an Typa HN Fim, axmbiting an gxceller-Dalance
of phyaleal, chembcal and slactrical proparties over n
wide temparatura ranga, with superor dimenalonal
stoblfy gt slevated temperatures This product =
avallabig in 100, 200, 300 Brd 500 gauges,

Cartification

“Kaplen” la cortified {5 mest itha requirements of
tha military apecification MIL-P-48112 B (MR} In addI-
tlon ko the itams cowarad by this specifications bulle-
fin. Wiittén conflrmation s avallabla with each de-
Ilvary updn requast.

TI.NHTSA 018185
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PROPERTIES OF TYPE HN FILM
MECHANICAL

||_I,!._.;

‘Tharmal Dursbiifity

Tha thermal durabliity of Kagter® polyimida flim
deparvds on tha amvironmental conditiona under
which It 1a aged and tested and ilfetime dapands on
tha aritedan af fallus. “Kapton® |8 routinely teated et
the manufaiuring she in the following manner

Sheats of flim B'%4 " x 11" ara freaty sunpended In an
avan at 40°C. The temperaium aof the oven |2
' 2

-1 muﬂﬂml‘lﬂ- .

moaitcrad with A tharmocoupke to insure B ST
ture accurmcy of =2°C. Shasts sre removed eftir
2 hours* and teated On an netran Tanalls Testsr &8
deasrbed abowe under “Eiongation” Tha elongation
(at £35"C) of the film should nol he le3s than e
after this aging at <00°C. This conforms ta the

“Blangation sfter Aging at 400°C." et (paragraph 8

TI-NHTSA 016188
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4,45 snd "Elcngation, percent, aftar 2 hour 400°G."
raqultament {Tabla 1) af MIL-P-45112 B (MR).
Lindararitens Labaratores ing, 4 sta a thermal Index
of 200°C.~220"C. (depending un gauge sad typs) for
rmachanical propartios and 220°C.-240"C. {dupending
on geuga and type) for aimcidcal properties under
thidr M no. EXES0S for "Kapton™ palyimida film,
“1 howr bor 3 1L 50 geuge 1M

PROPERTIES OF TYPE FN FILM

A, Hent Senl Atrngth

1. Fim to Rim Seals

The heat aen) peal strength botweon the coated
and unooated skie of one alde coatsd Kapton®
patylmide Flm s iha coatad to aoated side of ona or
1w alde costed “Kapton” Is mansured In the fol-
lowing manner: Seale ara made In & jow saaler ot
350C., 20 psl, 20 s, dwell Uma. After cooling, tha
Bsas A cut 13 17 wide atrips uaing & Tiwing-Afhbert
JDC sampla cutiar ar equbvalent. The strangth of the
asal ks mamsurad with an Instrmn iypa tentlle taster.
Saal Birength i dafined as tha paak Inatantanaous
atranglh ocourcing In anch ssal. Flve spacimen vabues
are averaged,

The minimum pesl strength batwssan tha coated
sldea of one or wo aida oonted “Kapton® polyimide
film will ba 500 gma {inch excapl for 120FNG16 which
will be 430 gmatin. The misimum pesl strengih be-
twean tha coated and uncoated alde of ona Skda
coated “Kapton™ will be 453 gmeJincn

FROPERTIES OF TYPE VN FILM
MECHAMNICAL

Wl -4

2 Film o Coppar Senls bor 120FNSY6 Film

Tha ahillity of 120FNA1 fllm t0 sdhare ta copper 1
meayured by using tha 3ame haat seal peel Sirength
Iachnique ag described abova.

The peal strenigih chisinad whea 120FNES Is
seaded to the vnirsated side of ¥ oz GT coppar tol
(4 mily will be & minkmum of 260 gma.fin

L Aa-facolved Siwength (Cold peal) of Bonris Betwosn
iha Trpe HN “Kapton™ amd “Teflon” Layern
Tha bond batween the Type HN “Kapton®™ And
Tafion® N marban realn kayers on all type FN prod-
ucls mxcept 18 wil have & minimum pesl

strangth of 225 pmaJin. s meoasured using an instran
type tenells leater and & 180" past

£, Disiaoiric imogth

-
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ELECTRICAL

Tharmal Dursbility

Tho thormnal durebiitty of Kepton® palyimide film
depends on twe environmentsl conditions under
which It ia agad and teatad and {lfetime deende on
the critarkon of fallume. "Kapton™ I3 routlnaly sated at
i manufacturing stte in the following mannen

Shwais of Him A% " 3 11" am frealy suspendad Inan
oven ot ADD'C. The tamperatum of the own |8
monttocad with a thermocaupla ta Insure & lempera:
tum apouraoy of =277 Sheets ae memoved aflsr
2 hours and tested on an Inatron Tenelle Toghar as
desaribed abova under “Elongation.” Tha slongation

GENERAL

A RATERIAL

“Typa HN and Typs Vi Flim--A polyimids pobymmss
In the form of & im.

Typa FN Flilm-—»5 combination of Kegton® polyl-
mide flm Type HN with Teflan® FEP fluorocarbon
regin on una or both sidea

Ig. UNIFORMITY
Matarlal shall ba unifarm in compasltion and fraa
from datects which impair servlcaabliity andtor ag-
pearanca In proven applicationa.

C.CORES

Conea shall ba of sufficlent atrangth to pravant cat-
lapsing on handfing. Standard core |.D.'s aa 3°
and 8° with tha following speclfications: 3* 1.0. ls
30327 +0008% B 1.0, iz 60237 00107 Core
miatarial will be plastic tor 3° LD. coras I6ss than
% " widn, Cors matecial wiil be fbre for 37 LD, congs

{at ZAE*C) of the flim should not be Loga than 10%
after this aging st #0°C. Thin conforme to the
“Elonpation after Aging st #00°C." test (paragraph
4,4/ and “"Elongation, pacent, after 2 haur 400°G."
raquiremant {Tabla 1) of MILP48112 BWA.

Undarwriters Laboratories Inc. liots » thermed
indsx of 200°C.-220°C, {depending on gauge and
typa) for meohanical properties and ZA1°C.~240°C.
fdepending on gewgs wnd typs) for miecirical proper
tles uﬁ thelr file no, EFBBOE for "Kapton™ polyl-
mida \

widgr than %" and B 1.0 coran A aplii 37 1.0. Mo
cors 19 statddmwd for afl universal rolle. Com width
for univaraal wind ts 2%,

K thase corae ars nol auknabls, further Informstion
an other optlons may ba obtalned from youwr Blec-
tronlce Dapartmernt mariceting rapressntative,

D. WIDTH TOLEFANGE

Tha maximopm varisdlon in fim width {rom (hat
apacified on the ordar ghall ba as fallows:

5Ht Wickh Range Tolorance
e ar le=n Univeranl only + 7 miln
1" or tamg + 16 mila
1Ya"—4" + 30 mile
4" or wider =+ 85 mlls
E ROLL TYPES

“Kapton™ fim | suppliad in twe 1ypea of ralla, pad
and unlvarsal wind. Avallable Aim wkitha and soil
D.D.'a are apscifiad on the naxt pags.

:
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II.DTﬂlmllll 'Rt erpads ol &th" T il

" Tupl HH, FN mul YH My I pach e muowiiad In whits ecenasis ol o,

bt Llinisl afw mepg |l e ol mcmwreand s w0 St [n iRl N b X,

Spaoificaticne for pad rolls are:

1. Caorg width will ba fllm wkith + %", -0".

2 Cone adgas shall not profect mare than Y« " bayond
rodl lace on aliher side.

3. Com shalt not be ecasaad on sither alds.

4, The outdlde and starting enda of the flim shall be
fantangd in such & manner as to prevant urmsdndng.

B "Dighing" or “mpplng" may nat excoed Yu"
measured with a straight adge acmas the dlametar
of tha mll,

Epacifications for 1ha universal ralie are:

1. The diiferenca betwaen the langth of projesting
corm on sach sida shall not ascaad Yu".

2. Flim rhall nod project frorn tha raln body af the moll
mora than %h*.

3. Thq ainside and starting aixds of the flim shall ba
fantened in siech B mannar &a to pravent urmsnding.

4. Roll Tace depraealon, v differancs batwean the
higneat and lowest points unairesasd, shal! ot
excand ¥uw',

5. Width of traveree |5 13", — %, + %",

F. SPLICER

1. Danceription
Three typee of splice ara avallabla.

1. Mylar® potyrater Jilm based yellow tape splice
(standard).

2 Kaptor® palyimida fllm besed splice (apsclel
requlremients onlyk

3. Haat seal eplice (Typa FN) in width, 12" or lose.

“All wimdd ol arr reliaih I Y wkin (SXANNG WHE %t
romtovum il Tha sl aicill fn 5~ by B " 0" |.n.xu.n:m-|l—
w1 Ve e 37", 1% TRT LD w00

Spllces will be sufficlenthy smooth and weinlde-fres
oo ganot 4o dietort adbecent layem of film and sppdx-
Imadety centarad to =%"

Tape nplices arg stenderd on ob gauges of “HN"
and “¥N' fiim snd aleo on all gauges of "FN™ film
mom than 12* wide.

Tapa =plicén M mads & Rollows, A hutt spllse with
Hirm arsdy covenad on both sidas of the Aim withaplide |
tapa. For flme less than £.002" thick & 1° wide
prassuns aanaliive taps J tmad For fllme D.002" thick
and greater & 2° wide pressum sanakiive tapge Wil ba
wmad

Heal sanl aplicas am mada an follows. On sl flms
but 250MNa28 the aplias la an overlap spllca a minl-
mwim of ¥a* long, On 280F NO20 a butt aptlcy ia mads
uaing 120FME1E as the [sining tape applied on tha
FEP aurfas.

Cwvardap haxt seal splices am ordemtad with the
lwadineg sdge of tha new film on the bottom ko vniver
aal put-upstsd pad put-ups for bwa akde FEP glrac-
tures. Pad put-ups o ong alde FEP compoaites hava
the leading adge on tha tap.

The 250FH bott aplice & ordenied with the
12FNG16 tapa on the tap of the film aa It unwinda
from a univemsal put-up and on the bottom as it
umwingds from a pacd

2 Maximum Splicea par Siit Rofl

The minimum avarage fooiage batwean splices for
maet rolls 18 shown in Table L To calculata the
maximum number of aplices In a'moll divide tha nomk
nal test par soll by the minlmum average length be-
tween splicas ang aubtract ons.

TI-NHTSA 018189
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3, Splice Placgrnant

Tabla | showa the minimum lngth between splices
ard iom the beginning and end of & roll, for mest
“Kapim" rofty. No spica & afowed, howewer, once &
roil fas reached the minimum O.0.

TABLE [

HOTEZ: * Ta B0 widhf for 20HMN, 31 wids Yor DOHN
*Ta " wide
Tl " it

MINIMUM AVERAGE SPLIGE FREE LENGTH (FEET)

T W vekde. For wikhim grarter Huiet 997 i tha mecdmaan, fve ok, perigl iootegm wiil B aret haif %t whown In The labie.

VT b T il

A. AVERAGE THICKNESE TOLERANCER
{UNIT WRIGHT}

4

P —T——

MINIMUM LENGTH RETWEEN $PLICES OR BEGINNING AND BEND OF A ROLL (FEET)

Tout Medtvod and Sampling Prooethrs

Waigh test ppecimans scual 1o the width at it roll
and not lesa 1han % matar long to tha neansat 0.10
gram on a tomalon balencs.

To gonfirm average thicknasa tolerances, obtaina
ssgke conalating of 8 minimurm of ana spaciman from
aach of ssveral randomy selected allf olis g8 foliowa:

Mindmicen Humber of
it Aoll Width  »= Sift Rolls fa b Sampled
Uncer 8* 25+ gllt roll width {in}
a* pnd Over 4

TI-NHTSA 018190
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H. MUCROUMETER THICKNESS
Thickness iokrancey gra basad on B statlation
analysls of routing procasa contral daia

GS5-67-4

Yeat Mathad

Mueka the foliowing measuremanta to condinm that
film ham & slngle alit rol Mests the miaomaler
tolersncey
1. Mesmre In accordance with ASTM-D3T4-7R,

Mathed A ar G,

Z Obtaln the average of 10 mandomily ssiscted
raadinga from & miniooum s of 12 squams inchas.
Racheck beione rejecting any allt il Abnomnal
radnge may cocasionally meult from duet par-
telaror st sarfacs: Impartactions, Discand auch
resdings a8 thay will mversaly atiect the accuracy
of measuramants deslgnated to ndicate gensrm
sheat Lhiokness,

e
Gmgs Dapreasion

To reducs web hendling difficuties which would
ooaw if fim represerting thiokness axtremen were
shippad In the seme rall, & gaugs dapression e
clard w appied,

Rall daproosion ia tha ditfemnos 1n damater bg-
twaon the hardeat and sofeat part of tha il or the
difterance batwaan the undepresead and depnasaad
{finger pragaurs) diameber at the aoftast part, which-
ey i greader.

Teblg Il llats the meximum allowebla depreasion
for most ped voiin, Thara is no gauge depmanion stan-
dard for inbeeraal wing ainoe that mll [s {kvited ko a
maximum of A" wiia,

-

TABLE Il
KAPTONS POLYWWIDE FILM GAUGE UEFRESSION STANDARDS-—-PAD ROLLS

7

DD/NHTEA Na 1

{Maxdimum abowshia degression in Y Inonsmaonts)

TI-NHTSA 018191
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ADHESION TO KAPTONY

HAPTONS i, mehe orly by Du Pant, &3 avalTable
Tn (hroe basic fim fypes, Typa H KAPTON k 0%
#m. Type F i coatnd on arwe or both aldes with &
FEP ficrocarban adhwaive and Type ¥ la 4 plaln polyimide

fim having flor dimensional stabifty propertes. Typical
m In'h?ﬁnunnhw fa Gound in Bulistn
"Summaery of riies.” ara lound

' Prope
In Bullstin E-E7824, “indusiry Spacifioations Bulledn
FG-85-2" For Nexkis printsd olroult 1w the trads
spacification IPC-FC-231/Shest 1, apyiliea o KAPTON.

ADHEBIVE SELECTION

mmuuﬁuﬁmﬂmmhwm.
sasnts moal of thase companies offering

but should not be reganded a2 4 oomplabe lstng.

DetaBed Infarmaticn on the usa of thoas wiheahe comied

products can ba oblsinad foem tha suppliar’s bulletins. Spe-

diflc mquiremanty for coppar kyminates pmduosd as =ub-

strates far fMexibie printed oiroults are cutfined In trade

epacilications:
- UsA: IRCHFC-241
~ British: BE-4 504

- Garman: DIN-LDBO2
When commercalty cosiad Bt ia not sulisbis loran
tan, most vendare offer & dry flim form of thair adbwestves for
Luae fa & boruding Sim n Howewer, hbatgr adha-
slon a na chiainad romn comemensial solulan coings
achvantage car B Gut M shagan which cver
:dyﬁpnrﬁnnﬂhpﬁl“ﬂnﬁmndﬂmh
)
H nalther commercially coakad palyimida Thn nor achashe
bonding Nim |5 sultsbie for M application, the remaining
aption s for tha user o apply & echdion sdhesiva. Bome
ganaric classas of adhaakas which hond KAPTDN Inztuda

acrylice, spaxies, butwalphanolicy, polyesters, slficomes,
wrathares, fuomoarbana and blendsa of thase materialk,

Ealectionof an ndhesh k ssually depandant on the proper-
b rEquingd offe adhoaiva and the damands of ¥ appleg.
Hon. P conskdamEorm erethe tharmal rating, ohomical
registance, -l and flow characieciation, lexIbillly, peei
sirangth, malsturg coslatonco and nsubstion

- regiatanos. Also o be congidered B W e of

larvination tampansbm and whathver e lemination & o be
muads in conEmpoua roll aquipmexd or in 3 pladen preat.
ADHESIVE PROPERTIES

Adhostves imed with KARTON M are ususl iy & modiied

and rmadmum

expaTsLew),
an spasy adhesiva, anitydrids suring agania ora proferad.
an amine curing agant must be uged, evold an mxesn of
cusitg agent 49 the foe alicling maerals own degrads the

TABLE 1
Maximum
Lemination Opersling
Acdheehva Tomparatunes
Typaa "F(C) " (C)
Fluorooarbons E50-800 aBX
Patyimidon Frared et S
Epoxiea T3-480{ 23230 w80
Elh.':ﬂ T3300{ 23-150) 50
Rubber-Phencf® 3005-400 e
Acrylcn 350375 {1751 o kB0
Polyesiars 276300 (135-163) o220 H0m

Eolution farma of mast of the adhesiea above e avallabia
from auppliars of adheshe to the sisobaomon industry, List-
inges of supplars cwn be found In buye's gukias for atecinons:
preducts, Sulletn E-74148, "Suppliers of Adheshes 1o tha
Elecironica Industry,” provides & reprocantative eting of
scdhesive suppliars who can ke consuled with for Speciic
adhashe nasds.

TI-NHTSA 018192
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PACKAGING AND MLARKING

A PACKAGING

“Kapton” shall be adaquately packsd to prevent
loxs of conients ordamage during shipment.

Al! Bim wi | ba wrapped whth & nsn-fibrous medesial,

B. MARKING
“Kapton” tadankifled e foliawa to allow complete
tmacaabifity back to the raw materata and proces-
eing conditiona:

”ﬂﬂﬂhhmmmmﬂ"ﬂﬁ.ﬂ“ lmk“ﬂhhmmllmmm!'ﬁ'm
dlarnader of rell

Irmida damuter of oo and nomisal cutalcs
{4 Avaliabla for wp (o 12 chametars., -

DU PONT ELECTRONICS DEPARTMENT

InUBA Eunps in Japan
Du Poxit Company Du Pont de Nemours intemational Du Pant Tamy Co.
Elacironica Depariment Blectmnics Departmant 66 Hihonbaahl-Honcho 1-choma
Wiiminglon, DE 10808 7H-82 Rouis des Acw:ies Cwao-ku
CH-1211 Genewa 24, Switzriand Takye %03, Japan
Litsrariure & Technloal information 022 3r 8111 B1-3-245-5081
B00-522- 2001
Wogkdwide - in Ashn Paolfho
Orders tﬂG“n!fn_qr:‘i‘lr Sarvica Canter D ot ary DuPont Aste '
intemational Customar Services 1122 Hew Wardd Office Bullding
 onade Wil |m DE wee s.m:;" .
Dy Pont Canedn, Inc. Mingun,
Packaging DMHI'llm {303 T72-8120 Kowioan, Hang Kong
FO Box 2X00 BA3-3-7345345
Birnatavlila Poatal Statlon
MIaslanaiga, Ontarda ia Beaxll
LM 2H2 Du Ponl do Brazil S1A
(4% 621-3300 Dhvicao de Plasticos or Elasiamene

L LI RN D)

Calxa Postal, 26 - Alphaville
06400 Baruet!/Sao Paulo, Brazl

TI-NHTSA 018183
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Al piipuingl vy, MRS i Sl o sk asdvigrisl iy Sha Selier grofy. Ty pre iciiied 6 kool b s ol di Bl biberres b ok (b, el ok oo b wslel 2 Bl
marn chacrelind Sl vith by puipens neing welll el el Belny SALSMAS WO MASSASRINY lor rapuily sl or Seega e oo Pair gus by B i phals o o et Jeh
W, echulegh winley o vervices s wal ke be Lakes o Bousss b apmrps mncieror inisonied i syl iiegerend of sy saialing pueal. -

TI-NHTSA 018184
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This echnizal indonmesiion, oflered without chospe ke par of our servios 10 Cistomesny, 4 based unon our issling and
mpariance and | ballavnd 10 ba relisbi4. Howaver, the Du Pont Comgany makes no gusmnsas & 33 resutis
achiewad by olhem and soxmes no abiitmlion o kabily In conneotion with the use of this informagon which is
mandad for e by peraons hivdng tachnionl siiks amd of their oun dacretion snd rek. Detsemination of paduct
sty Jor Gy apaaltic AppRcton i t cassoribilty of iha unar, This ironmation bs not intended w 2 bcmia 1o
oparale under, ar recam mendxtion by infrings, &y petent of Du Pont or others oavering any mekecdal or uss.

INDUSTRIAL FILMS DIVISION

inU.B.A, In Europs in Japsn
mgmmmmll s Dapartment auﬁum
Polymar Products 1
Inchuwirial Fima Divislon 72 Roulr des Acacis Chuoku
Wilmingior, DE 19898 CH-1211 Goneva 24, Switeedand .. Tolkyo 108, Japen
Likeraiuira & Tochnical information WIRsTM B1-3-246 5001
BO-527-26501 Workvitda ™ it Asin Pacific
Orcars to Customer Bervice Cantar Du Pont Du Font Asis Pacific Limiad
B00-441-5404 o o ComPBny ices 1122 Now Workd Offica Bulkding
e S e,
Du Porl Canada, nc.
. 726190 Kowicon, Hong Kong
Packaging Diviskon 902}
Soang Ohes! B52-3 7345345
Sireatsvills Poatal Station In B!
Orarko {u Pont oo Brazl 5iA
243 Diviaso de Plasiicos or Elasixaners
{416) 821-3300 Caixa Pogtal, 25 ~ Alphaville

08400 Benmri/San Pauln, Brazll

TI-NHTSA 013195
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KAPTON? a versatile space-age material
with down-to-earth applications.

are wel established. Some eam-
plas fram the electrcal and shec-

priniad draslts; motor aned gener-
alor armature slot Snors:

wire inautstion; ransformer and
capachor miulaten; maguiic
racopding and preasyure-sensitive

_muﬂm@uﬂmm‘?

‘Three types of KAPTON
are commercially

avallable.
o KAFTON Type H 4 an ol pur

formad, or adhesive-costard.
svnlnble 503,05, 1, 2, 3, and
5 rofl film.

m KAPTON Type V bs an allmur
film with ol

allows KAPTON ta be custom:
tadored to fit an almost endless
varkaty of spplications.

TI-NHTSA 0181987



KAPTON? a versatile space-age material
with down-to-earth applications.

tronies industries are fleld coll In-
aulation, substraten bor flesdhle

tepching e pavaturen
loww wa —2657C and s [

sistanca. i s svallable In & variety

of conxtructona -

One of tha Important henefits
of KAPTON polybmide fm 11 Its
ablity to be bonded, knminaded,
conted, and otherwiss commtried
to fulfl u broad mnge of high-
performancs operating require-
menta. This outstanding ver-
satiitty — and the fact that all
thres kypas share the same
uricque balance of properties in-
herent in the basic meterial —
aflows KAPTON to ba customn-
toffowred 1o fit an almost endless

varisty of applicationa.

DNNHTSA Na. 1
S

Armed with 20 years' expert
material

erca wih a

and hacked iy the considembls
nasources of thie Du Pont Comr
pany, we are cammitted to e
maining e warld leader in the
masfachrg wnd diverification

of polyimide flms. In eaponss to

- tha newds of our customars and

their indorest tn flmy that can &

TI-NHTBA 018192
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KAPTON offers inherent heat and flame resistance

and excellent thermal performance.

For all of iz ourtstanding prop-

palvimide thm i
with a mumber of
high-

temperatiure impregrating
varpishes used In modem slec-
trical aquipment mamitactue —
inclading pobAmidas, arterkmidas,
, slllcones, amides-imidas,
and ocrganc-siicones. Magnaet

:

12, PC boards are identiled for quahty
control and Imventory purpasts by bar
cade Inbal usiig an pvariey of
HM.SMHAPTSHM

clrar boards whare space it not at
a F'EI'I'HIIITI.

TI-NHTSA 018204
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KAPTON?® has superior strength, toughness,

abrasion resistance and workability.

The , Toughness,
flaxibility watar resisianoe of
KAPTON #im are landing to

greater numbers of noorelacirkal
applicationa = well Applications
such as drive belts, presyure

swiich diaphmgma, wear sixips,
and asals.

washars,

T

As o material for e In spacy, KATTON

tharmal mq:m'ﬂ-. EAPTON ytands
wp to tha thack of abeupt part sad
stop cparation and tha baat of high
spesd cpernilon, The troctar baft tath
arm Injectian mwidad directly Inta
KAPTON film.

TI-MHTEA 018202







KAPTON® has outstanding electrical properties.

Next to lis thermal Hes,
HAFTDH
mut&e—

lacted by
quently bacause of tx exoellent
dmw
constent, end foctor.
Tha dialectric strength of 1 mil
KAPTON — 7,000 woits nd room
ternparature (23*C) — b typ-
hdyﬂﬁﬂﬂunhn:ldmdﬁ-
vated temperature of X0°C,
bmett, shoet-tarm expostive to tem-

and kow dlasipation factor com-
bine to redics sgnatd loss to 2
mintmurmn at ralathely kw operat-
ing vaoltages,

DD/NETIA M. 1
00311

17. Thia sleciric locomotive, squippsd
with 3,000 sl DC wadion maotars,
s KAPTON F xz an Inndation
ot [ ol
parmitted sn B% kwresss in
oveer the covventional e
enpbarial B replnced.
18. ﬂﬂ‘i\dmh'hdufﬂ-ﬂ';ﬂ
provides outwianding slectricon
therma! insalation for this g
ﬁwwmm
K rasivly distoriion st
.Ir:lll‘I and
wpcndes, redlim
p.nhhuudhnlzmﬁ:m
19. Tha slongation of KAFTON -
pobyimide K i yuch thet magnet wice
ukried with XAPTON Tipa F
saaishle Nim can by saslly bnt ko the
desired shaps without cxealing alr gops
In the Insulatica, which could lesd to
dlduhh:flll.l or “Hot

adusn for mubdiations In
mﬂmuﬂl I'-‘"l"'“'“

TI-NHTSA 018204
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KAPTON® has outstanding resistance to most chemicals,
solvents, lubricants and fuels,

KAPTON Is an kdeal matertal radiation. And, although It Ia
for use In demanding environ- unaffectad by most organic
ments n which 2 combination of  chamicals, solvents, fuels and
hostile elements such as cheml- beiants, KAPTON can be dis-
cals, gaasas, radiation and high sohmd by certain atrong basas —
tempsaraiuce 9 prassnt. No mat- a iact that printed crcult man-

ter whether you're talking about ufacturers e o ad in =
the motor windings inmdation in -~ the chemical milling of In
en ol well m " printed chcats.

1. Thh 2,208 VAC submarsibla ol
wall pump usss KAPTON
gl i it
wsbem. Motory
uhmnplnhnt:hﬂunfﬂmm
or more In hostils, Ngh-tsmpemhoe
amirorsnemnts which condain brine,

24, Critical fus? Inas of aatalies in
apace st kept from (nering b uliradow
basrpanrabures by hastar cablos lnmu-
hied with KAPTON, Mckakchromlum
haating slemeniy are ancapeadated in &
sancwlch of KAPTOR which pra-
viches both suparior dieleciric iy
and Iull pratackan agakul 1ha
shock of axiremely high and eztremely
kv tenTpeTatunts.

TI-NHTSA 018207
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KAPTON® has outstanding resistance to most chemicals,
solvents, lubricants and fuels.

hKﬁFTmiumHulmulal
mnhdl'mmllmmlrm
muribi In which a combination of

srwirornamh which contain brine,

Cmachers et 8 BO8 proes

wwnt In service e uaing mators
KAPTUON.

aturax, and cold seintar mamitngs
whita st pesforoaing ralablhy.

24, mtlulhh:rlmdm
space ranzing at
e e heater cublas inmr-

videw hoth suparior disbectzi T
and Tull profection Mgminat the I

shock of extrmmaly high end axtramaly
Tow tamparatunes.

TI-NHTSA 018208
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Kapton . .. only from Du Pont

Thie achnical irdonation, oblerad withaut change aa part of 0Ur serviog ip CtEtoman, 11 based pon Gur tasting and
fxpariance and | ballevad 10 ba rallabie, Howsver, tha Du Pont Company makee no gustaniae a8 ko resuls
nchioved by others end assumes na ploligeiion or Rebily In connedtion with ta uas of this information which i
imanded for v by paisona heving lechnical skdlls and at thelr own discretion snd fisk. Determinstion of prodicl
auiinhilly ko arty spoaifio application is the responaibilty of the user. Thia information i not inended o a iceneg o
tperst Under, or Recommancation to inidngs, ey patent ol Du Paont or others aovering any malecial of Lso.

4

DU PONT ELECTRONICS DEPARTMENT

inURA in Earope in Jepan
Bu Pont, Compeny D Pont de Nemours intemationa) Du Pont Turay Go.
Baotronics Deparbmant Electronios Department 5.8 Nihonbashi-Hamohe ¥choma
Villmington, DE 10898 TB-22 Foute den Chua-ku
CH-211 Goaneva 24, Tokyo 103, Jagan
; {122) 37 81 1 B1-3-245-5081
Litarature & Teohndcal informalion
B00-53T- 2601 Worldwide in Asia Ppciflc
Ordars to Customer Service Cantar Du Pant Company Der Fonit Asia Pagific Limlt=d
BO0-441-G494 Intamational Cuslamer Sarvices 1122 Naw World Office Bullding
Concord Pl — Raxt Bidg, [Exat Wing)
in Canadn Wiimington, DE 10664 Salebury Road
Du Pov Canada, na, (302 F2-8120 Kewloan, Hong ¥ong
Packaging Divielon ) 852-3- 734645
PO Box ZX0
Gireatwida Postal Btatlon " In Brazt
iigalssauga, Onteric [ Pant do Brazil SIA
LEM 2H3 Divisaq da Plasticos or Elasiomers
436) 323-1300 - ' Coiva Poatal, 28 - Alphavillg
ﬂ“ﬂﬂ'ﬂ. 06400 Baruerl/Saa Paalo, Brazi
CHWMNHTSA Me. ) Bttt s

L iri)
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Mopton

Summary of Properties

CONTENTS -

- Page
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Plyslonal and B

gt of Homidity . . v
mntdmn .................................... b
Efinct of Frdquemry ........occcciinnmmnarinnnsnasinncaaas =
Corooa idle .......... m

Typical Propartiesof Typa N ....ocvvvivorrivvnriamiannns 22
Typical Proporties of Typs VI¥ and BN 23
KAPTON®* Fim Typs Informatien, ; c o .o v » « 28
Typoand Thickness .........cccuvuivmmmamrinirssnrsananaas -
Noainal Conatruction, Type FNFlm ... i et e 28
Safsty and HarwiBing .... a7

l'mIIllIIl-II.-l-l'l‘l'lllll--llllllll “

TI-NHTSA 018212

DIVNECTEA Na. )
T




QENERAL INFORMATION

mmmm
mnll:hmnq mmunmhmn

exallant phepabeal, :ll:l.ﬂ nwer & widla
reoge b opwoed naw lll! lﬂh . [
proved to be sepacially iwoiviog bigh opereting tempa st

WEMHIWWH—EM

and o aoondic; disordos. Thare 1s 0o ke oeganic solvint or the Tim
mod & b tofoeltls end Sxivw ptistent. The culsteinding of KAPTON parmit
1t torTew wed &t Both Tegh s oo tort sty st remes other coganic maberiels
wrankd not e Bonctional.

Adives are svalishis for bowuding KAFTOM fo bsalf, by rrasialy, 10 popery of wevious
types, sod 10 cither fima,

Applicationy kx KAPTON polytmbds Nire inclods s varisty of slacirisl snd slectromin
Inevlsiicn spplicetions: wies snd oshis tapas, formed ool haeulatios, sslmivetrs for

s dissipation faeinr, which ramats conelnmt over 2 wiin
“dmdm.ﬂl' make 1ma of s Mings
rediation resistaroe or chewsiosl resistancs of ourrewainevn. T b this

MHﬂMimumﬂﬂ mafry KAPTON
umicu nclsgtrind ratarial. '

Dwu Font maices these typas of KAPTOM:
* KAPTON Type FIN, e all-perposs, all- polyimide S thet has bees used

mwnmm““"m“““rﬂi‘

b wnfinble aw 0.3, 0.5, 0.7%,1, 2, 5, and § ] .
- mmmn w&:ﬂﬂiﬂ-m

of Type HN. phm soperior Type VN la svuliahis in 015, 075,
I.l.l.lﬂﬂﬂ.
2 -wmhuﬁumwhﬂﬂﬁm
sl ) gt bt , ioprovice o molshwre berrier
-ﬂhmhndunﬁmtth [ » wariety of cooatmctions,

Nobs This Erullatin provides & nnmery of typical propestiss B all teess XAPTON
mmmh&.mm and M, Addttionsl daia sberded ber
obiafrayd Froan your Du Ponl vepmessntative for specification puromss.

*Rag. 1L Pt OFF

TI-NHTSA 018213
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KAPTON? Type 100HN Fllm 25 mpmi

PHYSICAL PROPERTIES
TYFICAL VALUESR -

FHYEICAL MENPENTIEY ] NG LT TRIT METHDO
Litimusiss Tovslle (M) i 1 ASTM D-oaz-83, Mathod A'
Birength, 34Fs fnel) (33,5004 {2000
Yhald Polnt -] dar ABTM Dam
at X%, WPy (10,000} puny
Strem o Produca . 20 n ASTM D-BE2B1
5% Ehonations, MPu fped] - oo oy
Uil Blongetion DDA, % . n 8 ..  ASTMDam61
Twollo Woduks, Py 1] an - ASTM D281

. promg D00y
n Dol Pook Pesoxside:
hgmect Strangth, Kyom il (2 ] Ly
Foldiog Esdursnce (WIT), cycles 20,000 ARTM DI 605 FLOEY]
T—Em-m T AT D-2023-87 (1078)
—Tome Birpagth D) Ectl {Gowvedl ) ASTM R Sore6 (1061
14 ASTMDISSA[IO70)
Cooolficlant of Friotion — Al ASTM D-1mM-F
of Fekction — m ASTM D-2804-78
Static [Fll-ie-Flkmj
Rafraottve nde (Bycko Ling 186 __ASTMIIE680[1077)
Polasne's Ratin M Avg. 1
Bouguind £ 3%, 7%, 0%

kiv? Tovuparabiron Pl Lila Fas LPC TM 550, hinthod 3.6.18

[Ty r—re—"

mu-l--- e ir* m 0" e paention) 0w 14" i o gt ovwmianle (5 onind Douiini Pulary et ynsfly st md slonpwiion masmd st

THERMAL PROPERTIES

THERMAL PROPENTTER TYFICATL VALIIES TRIT COMNDITION TERET METHCD
Malting Polat NONE ASTM ET04-81
Thyreowl Contficint 2 pon*C ~ 1410 G ASTM D79
of Expansion (11 pomi™F] 7 by X0°F]

CosiBicient of Theemal w
Condurthity, WiarK el 8K - Physics

(207 x 104 = =
Bpecific Hest 109 (201)  PER(oy"C)  Difcoutl

— Flemmabiitly il ULt ()

Bhrinkuge, % 0.17 0 min 8 100G IPC Thd o0, Mathod 2244
138 120 min & 4000

Hemt Saslnirly Nt Heat Saslabin

Limitioy Croymen Tnclos, % 7 ABTM D-2888-77

Bokis: Plost Pam 1PC T B0, hiathud 2.4 134,

Smols Gessestion DM = [aenithan 1 NBS Smokn Chambey ~ NFPA-JEA

Class Tranaltion A mcond onder trnitian ocours in KAPTOM batwoss 2907 C BKPF1and 410°C [770°F)

“Temaperature Ty} o |y aascrd 10 ba the ghes transition mssmsrecnont techniques

bernpamitire. EHarent
EEMMM&MMH.

v DEYNICTEA No. A TI-NHTSA 0182156
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KAPTON® Type VN Flim
PHYSIGAL AND THERMAL PROPERTIRS

TTFICAL VALITES POR FILM THICENESS

i pm W i L 1H
PROFERTY e}  @Gwl @ml Smi]  TESTMETHOD
Ditioresin ‘Venalle Strwnigth (MD1. MPe 1 ni m N1 ASTMDSAZX
Kpal (a00 (40000 RSN (335000
T/tiepmie Elopypabion BTN, % i) 8 5 S ASTM O
“Tmar Strength (WTH [Inktial) Greves, g i 100 1 e ABTM D-a0n-06 [1881]
—ToneSivanggh (uT) (Propageting) Kirwodor,y 7 11 » 50 ASTMD-1eaz-e7 1a7d)
mmquﬂ- ) IS m . ] . 4 ASTM DE170-08 [1883]
__Dandlty, gl 142 142 14d 142 ASTM D-ST-88 (1574)
Flanmabliily Biv-0 S0 V0 Vv UL4d
% 4T+ | i1 | Th 81
Shrinkage, .08 wp IpC
Limiking Oxgrgoa Indes., % ” 4 ® 4 ASTM D:amm77
KAPTON® Type FN Flim
PROPERTIES OF FILM TYPES
TYPICAL VALURS FOR FILA TYPE*
PFROPERTY . 138FTiNie 15aEMoTE EB0FNEE
Uiifmets Tenalls Strength (MDD MPs (i)

%‘E}“‘[ﬂ'ﬂ Ay "’ 1
(3R 121 mﬁ g ﬁ 116 E’g

Yiekd Poled gt 3% (WMDY, MPa [pal) .
R, | a2 £ Box M [s000
hﬂ:‘? (DK DR teel M {11,500 a5 78 (11,000
w‘rf'@m N3 __[8,000] 62 ﬂ o _[ony
2°C (IR ez ~ 7 2 ®
Pe2"F) a0 i 118
Tanele Modhshus. (ML GPa [pd
ET HY. | 134 (30000 252
_ﬂll‘é"@ﬂ i 14 138
lorpet Styengeh ot 23°C (73T .
L] 7 18
] L33) L8 N
T-I&ﬂ () - Lkl L2200 1175 1518
2.a K2 ] oy
Timr Strangth (M) - Progapating [Fimandoch . - s
{4 1% (13
Ve rh n a 7
[lu'l_ﬂht:m’ 133 157 187
'Mlnﬁimﬂmhﬁmmlhﬂm:lﬂ-ﬂ 1o e sama loiel puem, K I oacasan—y o il amony Bers. A e

ayrniery In naadd im velgichs tha mpram s the sl frichers of 1n bus RAFTON M bu el Tha Orel sl g vepramn | Hus mcamd ml
m...mﬂﬂwmnm-mmummmlhdhwn.-lbﬂuﬂwwu 1% wall]. Example
mtﬂﬂmuﬁﬂ.h"n:m

128F0A b wEXHpum e rirncture ciebhal bng o 535 mre H m i basa e will 0 13 are 190 m i coitiog
» it '

DINHHTAA Mo 3
ool AN

TI-NHTSA 018216 5§



- MECHANICAL PROPERTIES

Tha vstel valom of teoslle strangth, Senslle swodolue, snd oitisssin slovgetion af warkom Weperstue can ba obtxined

Mhﬂimﬂm“hﬁnﬁmﬁ-ﬂ“.ﬂﬁﬁ-hmm
rolmiion with sncewatars, witls poim 0 & rohme vako ot sheat S0%C Other lnctors such s
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HYDROLYTIC STABILITY

KAPTON® pobplstide i be sl by & coodensstion raction; theosioes, i ure niected bry waier- m
long-arm o bolling witer, w9 shewy b the corves balaw, will ::hﬂ:fh
Mﬂthhﬂpﬂmm&hhhhﬂuﬂUIMﬂlﬂ
cortemt will reduoy th eale of KAPTON prope—ty reduction whils kigher smperainos snd pressurss will Unoreess 1.

TENSILE STRENGTH AFTER EXPOSLRE TO M'GM‘H'“TH
(Type HN Pllm, 28 som {3 z2ull]}
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I ' 1=

¢ 30 4N 0 NS 1000 1300 1480 1LA00 LA0F LOOD LA 1400 A.500 100 2000
HNIES IN BOILING WATER

ULTIMATE BLONGATION AFTER EXPOSURE N 100°0 {12°F) WATER
{Typs HN Fiim, 38 em [t ol
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DIMENSIONAL STABILITY

Thu dirssosions] dmmhmmﬂmmmmdw
supmmion aovd the STasv pincad in the Bim dertog memsbectuce. The biter couses KAPTON to shrink oo b
h?nuﬁl—l a8 [pydicndnd i ties bar graphs balow, Cors tha Sl e bee equoaed, i noemal
valoms or theron] soqumalon o Hw hotioem of this pags can ba expeciad.

RESIDUAL SHRINKADE V9. EXPOSURE
TEMPERATURE AND THICKNESS
{Type KN & VN Fik]
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THERMAL COEFFICIENT OF EXPANSION
{Type EIN Filn, 28 jn {1 reil) Thurmally Exprossd

Tonperiters Rangs [ T

PINAC (73T13F)
100400°C (212:35F)
200900°C {ya1-571°F)
0N (B7HTEIF)

23400°C [73-TB2*F)

2 d & 4E

TI-NHTSA 01B218

DONICTSA Na b
oeLs




CUT-THROUGH RESISTANCE

Mot crgeole By exhlhilt & 1o o ox fin out under high coogeessive sivesses, sspacialy of slavaded
mmuw 0 axtramaly high reslstanos o such stresess. Tt
deseribud In ASTM D-576-80 hews heean 1o Bet Sl 0 the dets below_ Eiressey rangn trom w infinitely
high it bl b3 83 )P {02,000 pal ot S0 Mo (1ol B, :

GUT-THROUGH TEMPERATURE Vi.
RATHE OF TRMPERATURE RISE AND THICKNESS (1ype 1N Fin]

CIT-THEOGH TEMFERATURE, *C
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| CUT-THROUGH TEMPERATIIRE *¥
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RESISTANCE TO CUT-THROUGH V8. TEMPERATURK

(Type HN Pim, 25 xm (1 milj
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THERMAL AGING

The uiafid e of KEAPTONS® Bl e & Bumaiion of hoth rpersin e spd oxygen coexesitation. (o acoardaws
with UL 78 bt procednees, the taarsal e nf KAFTON ban baan dabnrnsiged s variong smpecshires. At meen tos
arx] 325"C, the Mmalle strength: b 236 NP (34,000 peff snd e olmgedion ln 87 parcont. Tha rasciie are graphad below.

TENSLE STRENGTH VS. AGING IN AIR AT 328°C {(617°F]
{Type FIN Fiim, 35 xm (t eail]]

o 200 - = ] 1008
HOURS AT o0 (m'F)

ULTIMATE ELONGATION V8. AQING IH AR AT 328°C [Bi7*M
{Typa HN Pim, 28 gm (1 mi])

BOURS AT 325°C (7*F)
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TiE REQUIRED FOR REDUCTION IN ULTIMATE ELONGATION

FROM 70% TO 1%

(Type HN Pilm, 25 g (I mil]}
Temparaliue Ak Exvhenmeat*
oG TR 2txmre
£30°C E00*F) 5 huxa
4D0*C (T80"F) 12 howrs
AT () 2 den
S00°C (0P 8 ceyn
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IN*C [TF) 8 yuarn
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WEIOHT LOSS AT O °"CYMINUTE TEMPERATURE RISE

[Typa HN Fllm, 25 g 1 Tl

KAPTON® polyiroide e hae dgeificentty sxctended s o reduced cxygeo sovlronsoents st high srpersturw, Using s
Du Pent 1080 Tiewoml Anslyzor System, the waight lom charecherisics of XAPTON in sir end belhon &t clevsied

tewwpersbicys arw shown balow,
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ISOTHERMAL WEIGNT LOSS
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ELECTRICAL PROBERTIED
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KAPTON® Type HN and VN Flim

TYPICAL ELECTRICAL PROPRRATIES

TEST TEST
FROFEEYT CONTHTION METEXOD
_I wmil
7
II::E E lﬂﬂ ) harts: ABTM D-149-81
75 k. % xm " aleniroxien
13K s 5 A volishew: dan
ﬁw
3 um 1 ichects ASTM D-180-11
=2 :
176 " 35
Fanie
Axm e 1 Hicharis ASTM D183
S E =
!Jr.ilﬂ O
Voloun Raaletivily ’
II.umE 1.5 x MY olamern ABRTM Das7-78 [1083)
Bdpm 18 x 107 obmrcm
!l“;n: % 1.4 x 307" oburrvom
xm {6 1.Dx N7 oo
KAPTON?® Type FN Fliim
TYPICAL ELEOTRICAL PROPERTIRS
FRINFEETY THOFNE1S 1mFNe1n IR
Dialecivic Strangth
Voliwimil 8,800 5000 B0
VYol I 17 187
Dinhactric Consant 11 a7 an
Iasipation Facior 015 D013 L3
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EFFECT OF HUMIDITY

(Type HN Plim, 22 e {1 mill)

Bacauss the weter conteot of KAFTON® pobylrmide film can aflect ita slacirionl properties, decivical meswucemants sy
s o 3 evef] Bens afier eposure to srvinsamants of varytig relative hemiitine o ZEC [79°F).

The pasults of thass Mebdinirirats ara graphad helow

RELATIVE HUMIDITY
VS. ELECTRICAL PROPERTIES

I.ﬂ W o an ]
% RELATIVE HUMITTY

DIVMITTEN Mk 3

MM

AJC. DIELECTRIC
STRENGTH V3.
RELATIVE HUNSIHTY
[Typs MN Fian, 28 gen {1 il

’Z&J'\a_\ﬁ___

(Typa HN Film, 33 ym (1 mil])
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EFFECT OF TEMPERATURE

As tha grapha balow indicats, xtreme changes I8 Mropambars hews rastivaly titke affect oo the sxcallant
tacxparabucry slectrical yoperties of KAFTON® polyheide Aim. o
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EFFECT OF FREQUENCY

Ttow nlhects of frexpusy om (he value of the disleciric constet wed dissipetion facer ot verious isotherme
are shown halow.

DISSIPATION FACTOR VS. FREQUENCY
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DIELECTRIC CONSTANT V@. FREQUENCY
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DIELECTRIC PROPERTIES IN QIGAHENTZ FREQUENCY RANGE

{Type HN Mk, 125 (5 oull® (Typs HN Fim, tagm (3 meiD*
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TRACKING RESISTANGE
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CHEMICAL PROPERTIES
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KAPTON® Type HN Fllm 2 . an

CHEMICAL PROPERTIES
TYPICAL VALUES .
‘ﬁﬂﬂh TEST 'TEAT
PFROPERTY CONIHTION METHOD
CHEMICAL RARSTANCE
mﬂl -] T 10 min B 2BC 108G Thi-om
- o 35428
MEK -] - 1)
(0] s ]
NHO . [ ] E: ] -
N NalH [ M
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e A0 3¢ hreghe] X C Il % ASTM D-1484-52
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Hallinr 415
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B m:j i) ASTH BEap8D
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KAPTON® Type VN Flilm

CHEMICAL PROPERTIES
Typical chagial progmertios foe Typs VN film ame s ta Typs HN.

KAPTON?® Type FN Flim
CMEMIGAL PROPERTIES
MOPEETY 138FNIS 190N ARRIFNET
i m owm =
e o
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KAPTON gFlLm TYPE INFORMATION




T e mm— s

TYPE AND THICKNESS
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SAFETY AND HANDLING

Unlwaiind KAFTON® nolytmids ool b acsmmon organin schwnt sl keoeersion for g
mmumﬁm‘ Iﬂnﬁfbﬂtdﬁhlﬂ“lﬂﬂlﬂm_ ‘_l.ﬂ
hasting, and i bnxdrolieed by and mupechesind vimsn.

KAPTORN Tygw PN axdaibtin bettor chamival snd axddative toslstnng than Typass HN and YN,

KAPTON v o be aed it clvnivn] tepain e with vanilllnfions. Al seeuted temparshrgs, KAPTON
mﬂ“l:ﬁnmm”ﬁﬂim veutiistion In sceordenn with OSIA
{8 CFE 2000 will provids srfs hendling snd uss.

For sdditions] Information, tssrs should refor b the fillowing bullete:

KAFTON® Polpiahie Fiin - Bafs HEndling B-T200
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Kapton® Polyimide Film
FPC-E for .
Fine Line and Metallized FPC

High Pacformanca Flime I

W New E-Polymer Formulath®h
B Deslgned for Metalllzation

m Tailored Disosional Propertias
{Thermal Bxpaosion Matched to
Copper)

® Low Abacrption pnd Less
Expansion in Water

M High/Dursble Adheslon
{85°C/85% KH)

= Low Level of Surface
Contaminstion

= High Modulus

Availshle:
1WFPC-E

200FPC-E
3FPC-E

QUPIED e 018230
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Kxpton® FPC-E for High Resohttion and Metallized FPC

Market Coordinator-Harkind Tate  Technical Sarvice-Stave Simpson
- Incluwtry Nesd Typical Kapton® PPC-E Fanture
: {(Average}
w Tailored dimensional properties  w CTE = 17 PPM/C (85-280"C)
CHE = 9 PPMM% RH
Shrinkage = 0.08% (200°C}
B Low water abaarption m 20%
m High/durable adhesion m>8pll
80-+% retension, 250 fre &t
- ESC/AY% RH
' w High modulua m 8O0 Kpsi
m Higher productivity m Faat drying rat=
Fuat adbeslve cure rate
Datter ptiffasss for stubility
dixing processing

HABSZE Winsedin LLEA
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Kapton® Polyimide Film DuPont
TAB-E for .
High Resolution TAB

High Parformancs Fline

INEwE—dem:rFurmu];ﬁ’un

m Substrate Film for eithor 2-layer
“(metallises]) or 3-layer (adhesive
coated) TAB

m High Modulua

m Talored Dimensiong] Properties  JEEENENS
{ Thermal Expaoslon Matched to
Capper) TR

m Low Absorpton and Legs
Expaneion in Water

» High/Dursbie Adhealon
(85"C/86% RID

m Epaily Etchabis
m Faat Drying Ruts
m Fast Adbesive Curs Rate

Avnilable
200TAB-E
IOTAR-E —

TI-NHTSA 018241
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Eapton® TAB-E for High Resoluticn TAB

Markat Coordinator-Harland Tats  Tocintical Bervice-Stevs Slmpson
Industry Need Typical Expton® TAB-¥ Feature
{Average}
» High moduius n X0 Kpud
§ Taflored dimensionyl propertios & CTE = 17 PPM/'C (35-260'C)
CHE = O FPA/% HH
Shefoleage = 0.08% (200°C)
# Low water absorption u 29%
n High/durable adhesion m>dpl
90-44% retention, 250 hrs =t
~ S5'C/0OW RE _
n Etchable B Conmon cavatic solutions
m Higher produstivity o Faat drying rate
Faat adhasfon cure rata
Better stiffases for sinbility
during processing
HABI RiwadsUSA N M.

S
-H-hinﬁﬁ-ﬁﬁi

L inianied lor il p—
uﬂ-l-“u — hhﬂ
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- KAPTQON® Polyimide Film DuPont

B Advanced Flexible Dielectric FElectranics
Substrates For FPC/TAB

@ Applications

High Petfarmancs Flims

J.A. Kreuz, 5.N. Milligan, and R.E Suiton
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Emmu md funcionalty of cir
] 1nckids e capahiily to
fabricate from roll te rall, obcbalcs] pivength, and
redatance to rsh ervironosests such

mm:nmmmh-
tionn diatance detectons, harewes,
s o s i i o 1 R

ﬂnhmwmu , I 1 Tape Aatomsaied |

mdh*mwﬂm:u‘
wai
Intreduned by GE a8 the Minkmad precssy In the
1570 (Hef 24 Y). B0 another foem of FPC'a s
FPCe, which place sddiioca] demends on mibetraie
machanical xnd properiing,

recent paper,

the sapects of thelr

tma Sirther defined fha

wmwﬂnu! ien] FRC
-1

Inyer fex, ace shout

smphanis on TAR In that it offery an Inexpensiee poute o

Jang boading IC chips, sod 0 be & copnmerclally
wgwmgmmua

The eaeral conctusion i that Yow CTE, low shriakege to
mhmmmmmmmnm
aiity. Addiioouty, the new subsiraies moust not be nferior
o clerirical nox in adheatvelesy hahm

for, 2 to axiating arcmoatic palyimide
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KAPTON® Polyimide Film
General Spacifications

Bulletin GS-90-5

1 Ty syuecicmtians b tsks bollatie sles spply 3
the alwrsative wecisd versions of thase
wtandard types, Trpe &, Type ¥ and Type F.

High Patformance Fing
mvalighls in 50, 50, 100, 200,300 :d  Typs VN Fllm
mmmﬂnﬁl m VN ta the mume tough
requon are other thidmesscn wich us
75 and 400 gauge. ?n mmd

sheeical and olactrieal
Type FN Film mmlwﬂtm
mmmlhhlhﬂ with seperior dicsensions)
whtich reteins the o dlevaled This
wnlgre haleare of that peoduct is evaiabile In 50, 75, 100, 300,
“Expive” Type HN prascsses cvers 300 anal 500 guuges.
wide range. This s
lﬂﬂ%d "Type HN Cariiflrgfion
Sroncerbos resin toguther jn a mmihﬂhu”l?
tomposits sructire. Listed below are  oncigeytnn WILP46112 in
those combinations ncktion to tha tanes covered by
arallable o thiz thima. Other mpacitcations bolletn,
gmﬂﬂmm cuirmafion is svallsble with exch
Depariment delivery upon request.
marketing represswtative for firther
information.

Coaytruction (mils)
Dasignation = HN FEP
120FNG18 010 1.00 0.10
T00FNI00D 0.50 0.50
160FNTed 050 .80 0.50
150FNT19 . 1.00 050
200FN913 050 1.00 0.50
200FNG11 1,08, 1.00
285FM020 2.00 0.5
J00FNU2R * 080 206 0.50
J0DFNO21 2.0G 1.00
4DOFMNO22 200 .00
A00FMNO31 m 1.00
BOOFN131 1.00 3.00 1.00
BOOFNOE1 5.04) .00

Wiy
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FACEAGING AND MARKING Marking

“Eipina” Iy entified 39 infiows to
Packaging lllmm traceahily hack o the
Eapton® shall ba adaquately packed in
mhdm«m candiines:
Al i will be wrapped with & non-
Troos material,
Shipping Contalnar Paoloage Core Label®
1. Schaduled Dot X : X X
2. Custsmar Ordar Mumbar 4 X X
A. Du Port Order Numbar X X X
. Gauge X X X
5 Typo X X X
9. Width X K X
7. Mo, of Rolle par Gortminaer X X
8. Mot Welght X B x
8. Faolape X
10. Ml Roll Numbar X X X
1. LO. and QD> -F X X
= Afftued ey the oors on all oo, 3-154" wida and owar. Inciuted with the packgs on sl Dorim Lsss Sa 1-14° wide.
* Insidy dlarvitir of aory snd naminel culstde dlarmster of roll
" Awplimbly for up o 12 chamrs.
TI-NHTSA 018257
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POLYIRADE FILA

Indusirial Flims Divislon

SAFETY IN HANDLING AND USE

ntroduction

KAFTON palyimida film iy & strong, tough, trana-
parent amber-colored plastic filim exhibiling axcel-
lent physical, chemignl and edsctrical propertion
ovgs an dxtramaly wide tempersture rngs. it has
thg structure:

N

b PN
Q-0 A

& 0 n

KAPTON iz produced In threa farms, Typa H, Tvpe
W, and Type F. Typa H in the basie unoodied
polyimide film. Type V u simllar o H bul has
auperior dimensionat sigblilty. Typs F v caated an
orne or both aldes with Teflon® FEF fluorccarbon
radin which imparta baat saaiablity, providas a mels-
ture barrier, and snhances chamical resisiances.

KAPTON I3 used na Insulation for wire and cable,
formad colls, magnat wire and (ransformers, and
mator siot Inera. among othar usas, It Blao s used
as a substrate for Naxibls printsd ol roults,

This boaklet provides guidelines for the sale
handling al KAFTON during prooessing, use, end
disposaal,

Lisarg ol Typs F KAFTON should aigo refer to
DuPont bullstin “Teflon® Fluorocarbon Rasing —
Salety In Handling and Usea."

I. GENERAL PROPERTIEE

KAFTON Type H and Type ¥, exhibita no malt-
Ing paini ar goftening paini. A ene-mil thiak Mim
has & zero-atrangth tamparature of B15°C
[150Q°F}. Zere-sirengih is measurad &% the

‘ag U5 Fm ETM DH

maximurm temparaiure sl which the TEm will sus-
taln & load of 138 KPa (20 psi) for 5§ nacondn.

KAPTON ia insodubya in mast common organis
sgtvents after InMmaesicn for up to a yeer {Rel. 1).
Tha hydrotytic atablity ol KAPTON Type H has
been measurad sftar 188 sxposurs ta boil-
ing water. The fim retalngd 5% of |tz tanalls
proparties and 20% of It edangation. KAPTON is
dinsolved by strong acice (Rwl. 2, 3) auch ax -
fuming nlirie and concgntrated aulfuric acid, par-
tlsuvlarly an haating, and ls hydralyzad by alkall
and supsr-heated staam,

KAPTOM Type F exhiblta betier chemicgl, hy-
drngly';ic, and oxidativa ragiztenca than Typas K
and ¥,

KAPTOM may contain up 1o 1% Ry weight of cl-
mathyl mcatarnide ras/dual solvent. At slevated
temperstures, soma of tha solvent mey be raleased
and must be removed by exhauat vantilation or di-
Iutsd b ant lovals. OSHA {29 CAF 1910.1000) hes
seinbliahied 1he safe lavet 1or dimathyl Acatamide as

ten parta per "_'""m'._-:g-g'_,;""’i

o4

Il. PYRDOLYSIS BTUDIEB

Etudles {Ral. 4, §) have phown 1he cutsianding
tharmal stabfity of palyimide film. ks mta of da-
gradafion ia depandent upon the evailabllity of
oxygen. In air el aboui 600C {BA2'F) KAPTON
decamposos and completaly disappesrs aftar
twalva houra, At 430°C in air, carbon monoxide
may be lormad in significant amounts, In & vao-
uum or inery atmesphara, 69 to 86% of tha Jilm
ramalns after prolenged aging at 1000°C
{1832'F}. The resldus retaina its original shape
but has lget it mechanicat strength, The major
oif-pases arse carbon dioxide and carbon
manoxide. {See chart}

TI-NHTSA 018260
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ADHESION TO KAPTON®

KAPTON® pokvimice fm, mads only by Du Pont, s svallable
In theae basic film types. Type H KAPTON lo 10096 polyimide
Aim. Type F Is coated on one or both slcdes with a8 TEFLON®
FEFmenrhmndhuhanndTypﬂfiuplﬁn ]
film having superior dimensionsl siahilky progeriias. Typical
proparty information for KM'TEN n fnl.lnd in Bullatin
E-72087, “Summary of " Spwcifications ary found
in Bullalin E-87824, "Ilm'!umnt Specifloations Bullatin
FC-85-2." For flexibia printed clroult applications tha trade
mpaciication WPC-FC-2315heet 1, appiies o KAPTON.

ADHESIVE SELECTION

For some spplications KAPTON munl ba banded ta other
matarinie, such s copper foil, which requires the use of an
adhegive. Cptimum schesion results arg umuglly obiuined
from commarcisly costed KAPTON which Is svallabla from &
varisty of auppllars such as these leted in Buletin E-7208,
"Supplisrs of Adhegive Costings on KAPTON." This isting
reprenants most of thoas companiea ollering coated
KAPTON bun showid not be regerded ss 8 complets 1sting.
Datailed miormation on the use of thess adheahe combec
products can ba abisined fram the suppier's bulleting. Spe-
cific recuirements for ooppar lsminates protuced &9 gub-
atrates for flexible prinksd clrculia are oullined In tmde

spagiicationa:
- UBA IPC-FC-241
- Briteh:  B5-4584

- Geman:  DIN-40802

Yihan commarcialy coatad fim l not suitabla fer an applica.
tior, most vendors oifer a dry flm form of their adhestvan for
usg 15 @ bonding fim in eminations. However, betisr adhs-
sion ks nommaly obtalned from commercial solution coatings
than irom the dry bonding Bim. The dry fim adhashvw dooe
heve the tha it ciny be cut to which oover
gnly tha portion o the polyimide film whene ldlmhn e
BSired.

¥ naither sommerclally coalsd palyimida fim nor sdheshe
borviing film iz uitable for the application, 1he remalning
optian & far the user to apply a solulion adhesive. Some
genarc clpassd ol adhasivas which bond KAPTON include
acrylics, epaxies, butyral-phenalics, polyssters, siicoras,
urathanes, uarocarbong and blands of these materials.

Bsiaction of an adhesive ki ue,ally depandant an tha proper-
Uen requirad of the adhasive and tha damanda of tha appics-
tion. Proparty condlderations mro the thanmal rating, chamioal
rapintance, Kl and fiow characterietics, flexiblity, peal
sirength, fammabilty, moisture resistance and insulabion
resietanos. Algo 0 be considersd s ihe eae9 of prosassing,
laminaion tamparature snd whather tha lsmination i to be
minde in continuouy roll squipment or in 8 plstan prees.

ADHESIVE PROPERTIES

Achoares used with KAPTON Type M are ususily 3 modifiad
vorston of the peviars adiesive family f9.g., mocdifed-agocg).
Thess formulatons ane propretery to e supplisrs of coted
KAPTON and requirs apeciilc proossaing conditions W
actieve the maximum bond strengih. Awenys s the sup-
pliar's recommended amination conditions for the speciio
2dhoshws you selgol,

Limtad in Tabla | ars sevorsl adhasive lypas along with Infor-
mation on pical @MiNEton temperiures and maxmum
operming wmperaiures (short teem sxposurel. When using
an spaxy adhedive, Bnitydride curing agents sre praferred, i
an aminas curing sgart must be used, avold an sxcean of
gi“mulgﬂﬂ-hm slimiine mulermis con degrads the

m .

TABLE 1
Meximum
Laminstion
Adhesiva THTpMEURD Temperahirs
Types "F(0) * (0
Fluomeartons 560-500 156} 10 500 [260)
Polylmkios S00-700 70} o 650
Epaciss 73-450 [ 23-230) o 800 (31
Prexsurs Sanaltive
Sikconee 73300 ( 23150} ta 540 (280)
Rubbear-Phenciica 300400 (1 B0-208) to 500 (280)
Acryica 350-376 {176-150) ta S50 (290)
Polyssiar 275300 (135150} be 229 {104}

Solution forma of most of the sdheshass sbave are svallable
from suppliers of adhanhess to the slecironics Industry. Limt-
inga of suppliars can be fourss i Buyer's guides for slectronic
products, Bellatin E-74148, “Suppliisrs of Adbhaahes to the
Elecironics Industry.” provides a repressntative listing of
adhoalve euppliera who can be conaukad with kir spaciiic
adhaaivg neads.
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. FLAMMABILITY

Lawie and Stablar {Fed. 8) repart tha flamma-
bllity charactafistics of palyimida fim as “saif-
sxtinguishing.” KAFTOMN hae a 34 ¥TM-Orating,
the highest qlvun in the U.L. 84 verllole burning
taet for thin 1ims. The oxygen index & 37% kr
100 H tilm (ASTM 2863),

IV. HANDLING PRACTICES

Safs handling ef Type H and ¥ KAPTON polymide
filres &1 high tamperatures requires adequate vt
tilation. If emall quantitiss of KAPTON ura in-
violved, 4% is oftan the cass, normal Alr Girculatian
will e wll thet is neaded In case of pverheating.
Whether or net axisting veniitation is adequate et
higher temparaturas wilt dapend on the combxned
factors of fllm guantity, temperaturé, and ax-
poaure lime. For additional information on the
Tallon® FEP coatings usad an Typa F KAPTON,
refer to the booklet — “Teflon® Fluorocarbon
Rasins — Safety in Handling and Lae."

A Soldering and Hot Wire Stripping

Major usee far all typas of KAPTON include
elacirical inawiation far wire and cable and other
alsctranic aqul nt. In virtually all of thess ap-
plications, soidaring is & routing febricating pro-
cudure 89 is the use of o heated glement to re-
move ingulation, Scldering opemtions rarely pro-
duce sufficlgnt off-gJases to ba of toxicolagical
significance.

Ventilation practicas atould follow the same
commnn ganse rulas applicabie to any soldaring
procedurs. Normal vantilation provided for
worker comfort usually provides adequate safely.
During hot-wire stripping, it is recommandad that
exihaust ducts be used at the warkbench,

Thers have been no reports of Il affacts during
soldering or hot-wira stripping of wire and cable
inaulated with KAPTON.

B. Waiding and Flama Cutting

Diraet spplicaticn of weiding arcs and torchea
can quickly destroy masi plastics, Induding all
types of KAFTON flim, For praciical reasons,
theveforg, It |s bast to remove all such parts from
equipment to be walded. ¥here remgval |a not
posslble, such as in walding or cutting costed
parts, machanlcal ventilation ghould be pravidad.

Bacausa KAPTON ie rated lor use at vary high
tamparaiuras, parts mads from It mey survive st
locations close to the polnt of ditect flame son-
tact. Thus gome inplace welding eperailons can

C. Scrap Qispossl

D. Flre Hazants

E. Steti: Elaciricity

REFERENRCES
1. J. T. Milek, “Polyimida Plastica: A State

b done. Since tha quantity of {itm heated is usu-
mily redativaly smalt {loas than ona pound), vantita-
tion raquiramants ssidom axcesd thoss for nor-
mal welding work, Bacause of the posaibdlity of
Inecivertent owerheating, however, the uss of »
small fan or alephant-trunk axhaust is rdvisabla,

i - uini ol

DHaposal of sorap KAPTON polyimice flims pre-
sents no sgecial problem to the user. Emall
amounts of scrap may ba Incinarated along with
ganaml plant refuss. The (ncinerator ahould have
sufficient drafi to exhawet all combustion prod-
ucts 1o the stack. Cam should be taken 16 avold
braathing amoke and fumes from any i, Ba-
caugy KAPTON in 30 diffleult to burn, # i3 often -
bost Lo digposs of serap film in & Andfll. KAFTON
can be sxpecind to be stable in Iandfilis,

Whathat In storsge or use, KAPTON is unllkely
io sdd sppreclably o the hazerds of flre. Bulk |
quantities of KAPTON {over 100 pounds) should
ba stored away from Aammable materials.

In the event of firg, pemaninsl aittaring the ared .
should usg a fresh alr supply or a resplratar. This
typa of squipmint is etandard in fighting many
typas af fire, ANl typas of chamical axiinguishen |
may be ussd to fight fires involving KARTON,
Large quantitiea of water al3o may ba used to conl
and extingywiah m fire.

The proceesing of KAPTON polyimide Nim can
cauga the geranition of a strong aiatic chang
Linless this chamge is bled off aa it forma thvough
tha uza of tonizing radistion or matal tines, it ce
build to many thousenda of volta and diachangs 10
peopla or to metal equipment. In dvet or solverty
lgcmn eir, a flash fire or explosion could .
Pracautions for sthtic charges should also By
faken whan ramoving ptastic Tlims usad a3 prowsy
tiva packaging for KAFTON,

Art-Repart,” Electronic Propartlag Informa
Canter, 5-8, Qctober 1, 196%, Alr Forta Sy
Command, Gontract AF33 (515)-2460, FroNy
VI&1: Tesk 738103, ;

2. C. E. Staog, A. L. Endrey, 5. V. Abrama, C. E5g8

W. M. Edwards, and K. L, Oliver, J. Poly. Sc.2Ea
3(4). 137390 (1966).
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Given in Figure 3 sre minimum tines to dry [aminates of Type
F fo copper prier b dip soldering. The timaa era ditferent than
In Flgure 2 dug o tha presenos of the copper foil.
FIQURE 3
DRAYING CONDITIONS FOR KAPTON TYPE F
LAMINATES PRIOR TO DIP SOLDERING

"
G
250
! 440 25
400 0 |
'E M) 1B
g g 150 SO0F131/1 ax. coppar
20 ‘: A00F1311
1 O capper
i Y

0 10 0 30 40 50 80
Mimisa &f Full Heat Enposura

SOLDERING AND PRESS CONDITIONS FOR

TYPE H LAMINATES

The recommendad pradrying conditions prior 1o dip saldering
and platen presaing lmirebes beesed on typa H flim will vary
according to type of thermaast adheshve usad in addition 1o
lactory mentoned for Typs F luminades. The moisture velen-
tion and parmasabiiy of the Alm and adhesive must ba coneick
ared along with the Impermaabiity of the copper Tod [eyems.
Consult your laminats suppisr for racommendsd predrsng
conditions speciic & he combinatan of matedaln Supplied.

EFFECTS OF HUMIDITY
ON PEEL STRENGTH

Huridlycmh“lhmllqmnn pei irangth with cartiin
adhesive systema, and AH ought 10 be contraliac In
strangth madasuryments. A surmiuly of our IWUH%
thia phanomenon in g in Tabie I, Fasuts ahow 1hat thoss
adhesives having functione groups capsble of sbsorbl
wealer vapor will promaota high peel sirangths ® high RH

low peal pirangthe 51 low AH. Batwagn an AH of 10% and an
AH of 709, the affect can be aa large ae 8 lbe. per lineal Inch
{10.5 Miem). Those adhanives which do not have hygroseaplo
functional groups are nol siiecied by RH changes in terme of
posl valuss,

TABLE I
EFFECTS OF RELATIVE HUMIDITY
ON PEEL ETRENGTH
Peel Strength, b.An. MﬂEL

Adhaalve Type 10% RH 708
Acrylic 5.8(10.8) 11.5(20.1)
e 5A( 9.5 10.0{17.5)
Epoxy-Novoiac 20{ a5 21{ 37
Phanakic-Butyral 38( a.7) 5.2{ 9.1}
Pranalic-Nitrile 4.7( 8.2) 43( 78}

_cleanad with soivent (such =s

EFFECT OF SURFACE
ON PEEL STRENGTH

T 150 sirlaca of KAPTON e referTad 1 B2 the “bright” or
"shiny" side. The bottom side is “aull™ and purposely rough-
anad in the manuiacture of the flim ta Improve fim handing
characimrislics. Most adhacives Bond batter o 1hs dull sldg of
the film. Tha aiSect I3 penarally +2 (ba. per knaal inch (1,8-3.5
Nicm] bul can be e high aa 4 (ba. per Inch (7.0 Nicm} or
neglipibic depending on tha adhesive system usan.
Experisnce has alst shown that pesl stréngth nomally
incresses with tha thizkneas of e fim. Within a lemnaie
based on & given flim thicknesa, ar of petel atrengtha can
pino be which |a inhaverd in the fim surioee, the
adhesiva 3yvatem and the isst method appliad. For example, &
typical pasl h range for an aorylic adhaoie &= 8 lba.An.
(90,5 Nfemn), For 100H this rangs can result in valhss 38 iow At
2. (3.5 Nfem)

Uniess recommancied by the adheshe supplise,
the auriacaof ahouic be used as ecaived. if the fim
has bsan comtaminaied with greass or oils, | ahould be
bl kertone cr tolusne),
Wintal suriacas should ba theroughy theared, For best adhe-
sion, they should be roughened mechanically or by chemical
Inatmant.

When higher adhesion levels ere required for o gheen
adhesive system, tha range of the paet strength values lor the
faminate may ususlly be reduced if the surfece of the film s
machanically o chamically abreded, ight purmice acrubbing
or canatic atching, Cauticn must be exercised with any Juch
traaiment to avold damaging the R,

EFFECT OF THERMAL TREATMENT

ON PEEL STRENGTH

High thermal westment of KAPTON will oftan Improve bond-

Ey. Temperaturas of abcut 400°C kor as lng & 510
mirutes ar¢ requined, and siruciural changes probably oceur,
Stucian of aherahility of typlcal primed circull adhasves T
heet tresied KAFTON and standard KAFTON have shown
that host trentmant provides an advantage with most
adhesives, Tha greamst achantage was gainad with acryic,
apaxy, phanaio butyrsis and phenclic nitmas, impaovement
over stanciard fim mersged from 4004 fo 87% or thees
adhenive ypas.
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3. N. A Androva, M. |. Bassondy, L A. Laius, and E Genaral Elactric Co. Aes. Lab., Agaearch of

A, P. Rudakoy, “Polyimiges — A Now Class of Dialectric Matsrials, Papt. "#ML-TDR-B84-47,
Thermally Stable Polymen," Progress in Matls, May 1984, DDC AD-E0Z 438, NASA NEA-28308.
Eci. Serles, Vol, VI, Technomic Publ. Co., Stam- 6. A. F. Stablsr and L. L. Lewlg, "KAPTON Polylmids
fard, Cann., 1870, p. 75-85. Film — A New insulation for Aerospace Wira and
Cable," Paper presented at Soc. of Aarosgece
4, 19068 Listing of Plasti¢ Materldla, et¢., P. 10, March Matarlale and Procost Engineers Mesting, Ban
18648, Maticnal Sanitatlon Foundation, Franelsco, May 2B, 1965, '
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IKeptomn . .. only from Du Pont

This technical information, offerad withaut chargs ax part of our serdcs bo cushormar, i based upon our testing snd
Sxperience and la believed © ba milable. Howsver, the Du Pont Compeny makes no guarsTSS 88 [0 resuta
achieved by othara and sagumes ng obligation or Eabtiity in connection with the ues of thia information which &
intanded for use by persons having technical skile and &t thalr own discretion end ek Datermingtion of product
sukahilty for ary specific appiication is the responsibllly of S user, This Inlormation |3 not imendad 2a a licanss to
Oparka Unde, or recommendation to infringa. any patent of Du Pont or otha txnewing &y maderal or Lsa,
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***KAPTON® Polyimide Film
Technical Bulletin

Suppliers of Adhesives to
the Electronics Industry

Ssptambar 1599

3M/ Adheslves-Coxtings-Sealers, St Poul MN ............ o vn o (612) TRS1106

Aremco Products Inc., Osslndng. NY ..ooisuinnn e cnnvans nao s {0140 TEI0085
o Assembly Systema Ine., Provideocs, BE ..........ccovvviarinnans #401) BE-RL
& Bacon Induvivies Inc., Wadertown, MA .......cocinvinnmrmnrnand {617} 925-2550
3 Boatike Div. (Emibart Coep) Middlston, MA . ...ocociaiiaiian e (&) 7710100
O CompIne, Olem, NY .......cvi i rieemimaraamansaraanensn {T16) AT206%0
© Crext Products Co., SantaAna, CA . ....cvvvvivinminmiamn i rnnns (714) 5400087

Duilph, Jobhn €. Co,, Monmowth Junction, M .....ooevunee e s 5001 329-2353
*Dow Cornteg Corp, Midiand M1 ............00c0000es Varirran (SLT) 4064000
# Epoxy Techoology Inc, Billerlea, MA ......ooivviccicnimnnian.s (S08) 6872505
oFerwal Inc, Ashland WA .ovviiianiiarmmennisnonspnnn o s (D0 S5L2000
O Foemuluted Reslns Inc., Greoaville, RI........ovvcnnvnrarans {401} B45-2080
> GE/ Sllicon Producte Dby, Waterdord, NY ............ Finna voe o ASLEY 2873930
# B, F. Goodrich Adhwestves Div,, Aron, OH........covcviiiannie (218 B74-2000
> Hardmar Inc., Belleollle, N .. ..o oineiirenrineenininneeans (201) 751-3000

Hysel Divieton, City of Indutry, CA . .......o..ocimmunn ... (BLE) 9686811
Isocheen Producty Co,, Liseoln, BT . ....oovvvniiiansannssnn - - (401) 7T25-2100

@ Lactite Corp,, Newilngton, CT....oovviinineniciiiarsirnninas (203) 245-122%
Heonry Mann Ine, Huntingdon Yalley, PA ... ...ooviciiianiinnnae {215) BE5-7200
Milter-Btepbensan Co., Danbury, CT .. civenn e earaaae s al208) 744447

ommmm.mm ...................... {8314) 33652125
PTMAW, Sants Fe Springh CA.....ocooimniiiiiicieaniaais (213) 9484511
4 LT W (713) 403-T275

& Symplegtics Inc., Montrose, CA. . .oeuere i riaars s anen-as--A3LE MO-TEI0
Terh Soray 1ae, Amrillo, TX . coovrinrriairnrsararaserne ameir (806) 3728523
Teehnd Tool Tor., Plymoath Mesting, PA ........o0000- o000, (215) B25-4000
Techait, Cranford, NJ ... cvvinsnrianrrreinanns Vieeenr e a{201) 2TRE500
Thermalloy Ine., Dallas, TR . ..oovvinvmiinrrimncnsnssaannane o 214) 2434521

©Thermoset Plastics Inc., IndianapoBs, IN.............coianiaian 17} 2504161

& TraCon Ioc, Madford, MA.....coviviiiinmiriiiin + (51T} 313550
Vigor Ca,, New York, NY .. ..{212) B07-3845
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KAPTON?® Polyimide Film Du Pt
Technical Bulletin

. Suppliers of Adhesives to
the Electronics Industry

M/ Adhestves-Coatings-Sealers, St Paul, MN . ...ovuvvvnrianera {612) 733-1106
Aremeo Producy Inc, Oeslndog, Y .. .....ocviiiierariienions (514) 7820885
Assombly Systerns o, Providence, BT .. ...cvvvainminsinranns {401) 33183154
Bacon Indistries Inc., Wabsrtown, MA ............ccociniaiinirs {617) 228-2550
Bostik Div. (Embart Corp) Middleton, MA ......coo0000cmvmanis @17 70000
Conmmploc, Olemn, NY .. .coiiiiieriie e e mranarians {714} 3729650
Crest Products Co., Santa Ans, CA ....ocvvvvainicrariassariannas (714} 840.9087
Dolph, Jobn C. Co,, Moameath Junetion, NJ ....ovvevavivrinnnes (201) a29-2373
Dew Corning Corp., Midland, MI ...........ovnvemvareariimnnes 7] A88-4000
Epery Technology Inc., Billerfea, MA .........oocveviinnnannans {508) 657-3505
Feawal Inc., Ashiand, MA . ........... (508) 851-2000
Formulxted Reging Inn Gressville BI., {401} 945.2080
. GE/ Silicon Prodncts Div., Waterfard, NY .. ..........coamivunnns (519) 227-3380
E. F. Goodrich Adhesives Div., Akron, OH £218) 3742000
Hardwan Inc, Beloville, N ... (201} T31-3000
Hysol Divialon, City of Indwetry, CA (B1E) PR-E711
Isochem Froducts Co., Lincole, RE (401} T23-1100
Lootite Corp. Newlngton, CT .. .....coocv e e ivmiaen (209) 246-1229
Henry Maon Inc, Huntingdoa Valley, PA (216) 355-7200
Millor-Stephenson Co., Daabiry, CT . ....oovivivvvivirirrnans C20T) TAS-AAAT

Onalda Electronic Mig. Inc, Meadville BPA..........c000ce e eu - 0005140 336-2125
PTM&W, Sactm Fe Springn, CA......ovviininnsrnnms somerns oo 215} S48-4511
Symplaxtics Inc., Monmose, CA . ... vaviviiaiirnnnien e BLE) 248THIO

Tech SprayInc, Amerilln, TX ... iiiiiiiiras aas (806 372-8523
Techri-Tool loc., Plymouth Meeting, PA ... ... ............... (215) 8254990
'Ihumnlet?hlﬂulm.,lndimpolll.ﬂ‘l ........................ (317 2594161
\'hﬂrCm.New?urk.N? .................................... (212) BO7-3845

Whittaker (Dayton Chemicals Div.) West Aloandria, OH. . ..., . (513) 8304612
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¥ vou nead additional information, please
contact aur Customer Senices Canter

Du Pont Electranica

HPF Customasr Services

Wiimington, Delsware 185880
Product information; 1-800-297-4357
Orchering Information: 1-800-237-2374
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Du Pont Emstronics

Swiny Wil Pz

P Bow BO018

Wimingon, DE 19680-06010
Froduct Infarmation;  1-B00-237-LM57
Krdering Information: 1-800-237-2 74

Ehwctrorigs Teehnokogy Center

Du Font Elacironica

14 TW. Alssandsr Drive

Rumpparch Trianghe Fark, NC 27700
15 2AB-BO00

Fur: 818-248-5550

Canpey

Du Pont Canpda Ing.
Du Pant Elwctronics
TOAT Minmissauga Rasd
Box 2200, Streainvile
Miglastaugs. Qnbing
Lob 2 Canada

g B2 1-3300

Fani: 4158218000

Latis dsmvarion

Arganioe

Du Pemvt Argumiing 5.A.
foe. Edyanca Mugary 1020
(1108} Buanor Aires
8413122011

Fax: B4-111-1328

Bt

Du Pont g¢ Brmil S A

Av. Praaicinie Kannedy, 811
D400 - Dlecama

a0 Faulc - Brosil
B5-11-448-3711
Few: B5-11-445-38092

Mexxn

CuPony, SA de CY
Homers 208-10

Col Chapultapec Movslas
Mnugny, B.F. 11570
5252569033

Fux 525-250-3845

Vanarnal

Cu Pont da Varszusa C.A,
Apartgo Os Exte 51582
Carpeag 1050-4, Wenazuan
Eg-243-8023

Fax: 55-2-92 2247

Ewrope )

Du Font de Nemoyurs Intemationsl 5.4
R0, Bex 6O

2, chamin du Pwllion

LH-17%8 Le Grand-Secorinas

Cantvh, Switarand

a1 221 17 En

For- 1 @23 7175702

Jupan

D Powrt Jisa L.

Dy Poni Towsar, Shine-Nikko Buildeg
10-1. Taramamon 2-choms
Minato-ku, Takya

105 Japan

B1-3-3585-5511

Fue: B1-3-3224-8083

ASEAN

Du Pont 5i PTE L1d,
1 Mt Squira

0781, Warkl Trads Cantre
Singapore 409
652731244

Feo: 83-272-8085

Austrilin

Dy Pont BAumirakia) L.
Horthride Gargene

188 Walker Strant

Narth Sydney, NSW 2080
Australin

Bi-2-523-6111

Fax: 01-2-822-7217

gmn Axia Pacilig Lt
1123 Nanwr Wiorka Offics Brdg
Exit WWing

Salmbury Pomd, Kowicon
Heng Kong

B52-TM-5H5

Fao B62-774-4428

Korse

Dia Ponl Korsa Ltg,

Bth Flser, Kyabo Siig,

1, Chongro 1. ke, Chengro-Ku
Sapul 118-714. Karea
az2-2-7116114

Fyz: B2-2-732- 6930

Tiivialn

Dw Pont Tahwean Lid.

13th Floor, Hung Kuo Buildng
187 Tun Hwa Monh Road
Taipai, Tarwan 100580, R.O.C.
888-2-719-1999

Faw; 568-2-712-044d4
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MATERIAL SAFETY DATA SHEET

IDENTIFICATION

NAME
HFC-134a

FORMULA
CH,FCF,

MANUFACTURER/DISTRIBUTQOR

ADDRESS
Wilmiagton, DE 19892

.P.H.Y.S.IC&L_I!AIA

BOILING PDINT
=26.3°C {-14.5°F) @ 7356 mmHEg

LIQUID DENBITY
121 pfec @ 25°C (77°F)

" ¥YAPOR DENSITY (AIR = 1)
118

FORM
Liquelied Gas

COLOR
Colorless

. E-94%3%

Date: 4784

E. L duo Pont dz Nemoars & Co. {102

CHEMICAL FAMILY
Halageosted Hydrocarkbon

TSCA INVENTORY STATUS .
Reportad/Included

PRODUCT INFOURMATIOR FHONE
{300} 441-5450

MEDICAL EMERGENCY FHONE
{300) 441-3637

TRANSFORTATION PHONE
CHEMTREC (400} 424-9300

PERCENT YOLATILE BY YOLUME
140

VAPOR PRESSURE
84 psig @ 25°C (V7T°F)

SOLUBILITY IN WATER
0.13% by wt &t 25°C (77°F) & 14.7 piia

APPEARANCE
Cleénr

QDOR
Slight Ethereal

TI-NHT3A 018273




HAZARDOUS COMPONENTS
¢

MATERIALGS) CAS NO, APPROXIMATE %

Echane,l,1,1 2-Tetrafluore E11-9T.2 100
HAZARPOUS REACTIVITY

STABILITY

Material Is stable. Hawevar, avaid op¢n Flamen and high temporacuras.

INCOMPATIBILITY
Alkall or Alkallne carth metals—powdered Al, Zn, Be, etc.

DECOMPOSITION
HFC-[34n ¢an be decomposed by high températures {open [lames, glowing matal
surfuces, st} forming hydrofluoric acld—posalbly carbonyl (lucridas,

POLYMERIZATION
Will neot eccur,

FIRE AND EXPLOSION DATA
FLASH POINT FLAMMABLE LIMITS IN AIR, % RY VDL.
Will oot barn. METHOD TOC LOWER Not applicable.

UPPER Not applicable. .

AUTOIGNITION TEMPERATURE
Not determined.

FIRE AND EXFLOSION HAZARDS
Cylinders may rupture under (ire conditions. Decomposition may occur,

EXTINGUISHING MEDIA
As approprints For combustibles in area,

SPECIAL FIRE FIGHTING INSTRUCTIONS
Cool cylinders with water spray. Self-canteioed breathing apparatus {SCBA) may be
required if cylinders cupture or relense under fire sonditions.

- 274
E-9493% Datc: 4/88 2 TI-NHTSA 018




EXPOSURE LIMITS

SAFETY FRECAUTIONS

STLY I = rapimarse wadenack of iha Amarican Sonfarence of Governmantal [adusicial Hyylensu.

E-94538

HEALTH HAZARD INFORMATION
PRINCIPAL HEALTH HAZARDS

Inhalation ef high concentrations of vapar Is harmful and may cause heart
irregnilarities, unronsciousness or deacth. Intentlooal miswse can be fatal Vapor
reducen oxygen available for breathlog and i3 heavier than air. Liguid cancact ean
cause froatbite

Inhalation 4 Hour ALC: 567,000 ppm in rats

The compound s uatested for skin and eye irritancy and is unteated for animal
sensitization.

Asute Toxlelty lw Animals

The effects in animals From short exposure by inhalation include no toxic eflecta
abyerved at vapor concentrationt up to §L,000 ppm. Lerhargy and rapid respirgtion
were abierved at & vapar concentration of 205,000 ppm,

Primopary congestion, edema, 2od contral nervous syttem effects occurred at a vapar
concentration of 750,000 ppm. Cardiac sensitization oczurred in dogs mt 75,000 ppm
from the zetion of exogonouy cpinephrine.

Subchrepic Toxiclty In Animals

Inhajation: The effects in animals from exposure by inhalation for two weeks Includa
no obseérvable adverie effects. [ngestian: No adverse effects were obseeved in male
nnd Female rats ndministered 300 mg/kg/day of HFC-134a for 52 weskn.

Mo accoptable information is mvailable to confidently predict the effects of excassive
human exposure to this compound.

CARCINDGENICITY

HFC-134a iz not Lsved g2 »m carclonopen by [ARC, NTP, OSHA, ACGIH, or Du Pont.

PEL {OSHA):  Not established.
TLY" (ACGIH): Nat established.

Avoid breathing vapor and liquid contaat with skin or eyes. Provide adequale
ventilation Tor atorage, handling, und wse, eapecially for enclosed and low spaces.

TI-NHTSA 018275
Dater 4733 3 _



HEALTH HAZARD INFORMATION {(con't)
FIRST AlD
1IF HIGH CONCENTRATIONS ARE INHALED: Remove to I'resh mir. If not breathing,

give artifieial respiration. IT breathing is difficult, glve oxygen. Czll a physician.

; Immedistely (lush cyes with plenty of water far ar least
15 minutea. Call n physicinn.

s Flozh =kin with water after 2xoessive contact. Wash
contaminated clothing bolare reuse. Trext for [roatbite if' necessary.

IE SWALLOWED: Ingsytion is not considered a poteatial route af exposure.
NOTE TO PHYSICIANS

Because of possible disturbances of cacdisc rhythm, crtecholamioe drugs, suck ay
cploepbring, should be considercd only as a luat resort Im lfe-threntening ¢ mergeneies.

ERQTECTION INFORMATION

GENERALLY APPLICABLE CONTROL MEASURES
Narmal ventilation for ateodard manufacturing procedures iz generally adequate. Lacal .
cxhavat shoufd be waad when large amapunts are released, Mechanical ventilation
thould be uged in low places,

FEREOMAL PROTECTIVE EQUIPMENT
Lined butyl gloves and chemical splash gogglen should be used when handling liquid.
Under normal manufacturing conditions, no resplratary protéction is requiced when
using this produce. Szaif-eantained breathing spparatus {(SCHA) is required if s large

release ogcurs,
DISPOSAL TNFORMATION

SPILL, LEAK OR RELEASE
¥entilate arsa—asspecially law places whers heavy vapors might collect. Remove open

flames, Use seli'-contnined bresthing apparatus (SCBA) if large spill or leak gccurs,

WASTE DISPOSAL
Contaminated HFC-134a can ba rocoversd by distiliation ¢r removed to a permitted

waste disposal Cacility., Comply with Federsl, State, and local cegulations.

TI-NHTSA 018276
E-94938 Date: 4/a8 4
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SHIPPING INFORMATION
DOT (172.10j1

PROPER SHIPPING NAME
Refrigerant Gas, N.OS.
{Teirafloorgethane]

HAZARD CLASS
Nonflammable gas

UN NO,
1078

OTHER INFORMATION
SHIPPING CONTAINERS

STORAGE CONDITIONS

DOT/IMO (1731021

PFROPER SHIPFING NAME
Relrigerant Gns, N.O S,
{Tetralluaroethane)

HAZARD CLABS
MNan{lammable gas, 2.2

UN NO.
1078

IMO LABEL
Nonflammible gas

Crlinders, ton tanks, t!nk cars and tank trucks

Cloan, dry ares. Do not heat above 123°F,

ARDITIONAL INFORMATION AND REFERENCES

NPCA - HMIS RATINGS

Henlth
Flammability
Reactivity

Pargonal Protection

[ -

PATE OF LATEST REVISION/REVIEW:
FPERSON RESPONSIBLE FOR MSDS:

Personn] Pratection rating to be supplied by wier depending o ute conditipas,

4/84

K. P, BROWN

Du Pont Ca.

C&P Dept, Chestant Run-T09
Wilmington, DE 19£08

¢302) 999-3018




