_-'8943 Bl Descrl pt ion Technl cal field Th| s i.nvention relates to high @

si-ty para-aramd papers, their preparation and their use in the 5 -

paration of | am nates havi ng a | ow coefficient of thermal expansion

it CTE) suitable as substrates for printed circuit boards. Printed circuit

hoar fis: used in the el ectronics ERIO:179 943/ 8Vi ng direct nounting of

i ea l'ess ceramic chip carrier packages require | ow coefficients of thernal

g xpansi onPeggription parts per [ERR] or less to avoid the breaking of electrical
”eCt'O'F%hJicQI kg Ci rcui't board on thermal cycling. The matrix resins used
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tenaci t% pdped ,Jf é riHgCbotH pdra-Srafild/ futixIndiyacecdtamid flod endafinecohereifiaftat, hiveast
3.5 per ceaissrmpllow vahsor of CTﬁ)ehn fedorh fram injeppsdrack0 gpd (353 dN/ tex). |f
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i nvent i 49n pam-aksimiibBbehinghe mhoerds atye ﬂoc in the
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aving engt
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the fiber&" appﬁe@@rdﬁeﬁreamwmememnmnme stepmrofith nierfarlmaa in

t he pap¥r omi ted pdraaeby \Eéighmanunpuﬂsltlr& Qflpn'esram'féf jplt

floc in t ipercértpereg ramM peq" 1°° i g@“ ‘%ﬁﬁ,ﬁﬂ hsae.om the
t.er epht hal‘ i "V %g er ‘ﬁeg\ nBering tHo.seet 0 6
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| east 63 rnammnﬁld isa:dvmmn'llm tm'%hﬁb - %19%(?'&’
fibers. Prl?el"=E'Ft I“H'é‘a id Pz'Q_I.PI emm "fﬁ""g;eam by a"‘;‘%;gﬁ‘: s ﬂé:‘de,:,':
pr ef er abl ‘ﬁfg nyﬂhgﬂgﬁrﬁﬁ nfide) Gbdser i C mat erials

25 are be%‘g@% r"@ﬁ"ﬁ?"?ﬁé’"ﬁ’r’ jagtogfo

are pr eéer r e@lh &ty p Q pdﬁé fhb b nbiniadheion is espadigliyisaitel fdy thegbgeparation of
pr ef er abl yan(ifeclf] | sifcair ixaatspbstrate corsaining #tidastonefayer of the high density para-aramid paper, and
a volume percent total matrlx binder of no more than 52 plus 0.13 times the volume percent para-aramid
* floc in the para-aramid fibers in the layers, but no less than 15 volume percent total binder. Preferably the
paper is 50 to 80 volume percent para-aramid fi fibers. Most preferably the para-aramid is poly(p-phenylene
60 terephthalamide). Preferably, the volume percent of total matrix binder is no more than 42 plus 0.13 times

the volume percent para-aramid floc in the para-aramid: fibers in the layers.

Detailed description of the invention
Floc.
Floc is a term applied to deslgnate papermakers staple, i.e., staple fibers having a length of 0.5 inch
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the steps of (1) preparing a 0.01 to 3 percent by wei ght, aqueous slurry
para-arami d fibers consisting essentlally of 0-50 vol une percent
paraaram d pul p and 50-100 volu ercent para-aramd fl oc having Iengt hs
of 0=76 to 12.7 rrm (2) optlonallyEgdGﬂr?Qm Blier at 5 to 25 percent,

wei ght, of [0 e St rurr u5|
paper maki ngf:dml e Sﬂoc %ﬁ%&%&ﬁ%’wc mégg‘g&“mc %%ﬁdﬁ:& ng

t he sheet i of papee machines whicishayi® ubael Thae prafergd dnjtﬁ)bﬂﬂ&c Aab Adhid i ﬁveﬁﬂg' the range @
pressure of ofA08 tq %254mb (1o fdmmalofioc lengt(ps SITHIRs 0103 inth(0./4¢ mm) rogesses well, but shorter

Pref er abl § Fﬂﬁ.hi)%?‘? g; ﬁgd'ﬂﬁnﬂ '1!3% _papore H‘NSfrenof 3 %mammsnﬁ b?grmﬁ AL

T e hi gh density para-aramd papers are prepared by a process conpri si ng

par a- ar am dednSistiig lof { Sadaler S| Fo o 48 apmi
par a- ar am dydrisieéduceitsys. EHu e&mh@ Nbﬁo alilﬂﬂ:tﬁﬁﬁ v. (' HO (sl TBgistéted Fadd hesé!l P
and 50 to 9vergsarechara eri;yd Imlam re haofabmaszhltm dNib Bnditeri3ilevel Gduli bﬁawsﬂdo

t he paper’® d F ‘BVZBS phtly d h -rerfdulys vemseThe fipcypaaisp bé e
resin or ofgp '°M)? %?'é?dé’ﬁ uiy QP%'H‘F’H*"‘F Payejlgyer gyoduli of about
pol y(m pheny ene i sop t aI am de) f| brids. 55 The high density

par a- ar am dpgmper of the present invention is especially suited for the

pr epar at i n ofPuhms @rmwlmmanmlwmqa@mmw mm«ehm:mmmmmh\pmns

one |ayer ofJENE QT,;Q égzi?d.ﬁ"a By i) s o s
matrix bi ndﬁ’zné? an so(t:h §g it pi sFl in m-len th
par a- ar ani dcl'fobﬂﬁf‘bﬂs &meauna&m Eﬁzsﬁbek té,am%m,

15 Q_/QI U mezo ppuipssaiplayed wdre diarackerized Wmediatﬂtgndarhﬁempﬁnd bﬁClEzﬁctamtﬁﬁnouo:b guﬁeral

per ¢ent par ghlyirefined pulp eapjprdg prp eh"us &refanred|pérasaramid pulps have
pol y(p- phenﬁ"gﬁ% fhér"’é'ﬂﬁ?fﬂ t%%‘d"g‘eﬂ"dt %21’%: hf{“ﬁ%"?o?’dﬁ%“ﬂér"ﬁ‘éﬁ‘f‘”‘ﬁ'f“ n
total matriX |nder IS no nore than 42 plus O. 13 times the vol une percent

par a- ar argsdFibdidac i n the para-aramd fibers in the |layers. Detailed
descri pti on ofFibridears smahidnarenilap oon-idid fibrousfer tilmlrkg patut!m Twmmbareh}eé dimensions

desi gnat e u P Hhaje E‘!‘E“é‘g’%f ‘;%"t;sa’r“@’“a“ @ 92' 2y peogi 'Eﬂ‘f"ﬁ)#“(‘)‘t'sﬂ
inch 2 iclg=tnd 'r?: 18/08 aﬁﬁ% rid ablv mﬁm hth lde)
better i t3§ rel n Or CerTent O resin conposi teS

fI 0oC 1 S nor Bapel bihdet wésinst 0 process i nt o uniform: vvet -I ai d papers thus tendl ng
to restrict tﬁbe R'nmgsmuw eﬁheMHmé\smm#rewd Styéthaewmmmgon mfemlpl\ed

Iength of f e ik '?i'rst “9"& Vm p'n"l s
h (1. 3st@ K@' Ve t mgsms ks @,'S‘L seuwa c’.@,g opoh %f

vvel |, but smrdmctrﬁ doem}a swaliefeatnt: 636,68 o R teigsinyl er assired. paper mi I ng
and reinforce Usesfl binders sy ss f@'lmgs ¢r¢memvids greiilvefadlitm thema'hhen@oappt
was cut f roﬂ‘f :r Ero" "E'g h&hﬁ ?ﬁ GPpdinuquely ¢ 9{:;3:?
den' er (],,,6 r r% %i upq |P t:fgﬁz used,

" Kevl ar 49b.aaam MiRdHEs wr . ‘tothl 50 bHedt anD s

("Kevl ar" i pereent, bgivesight, etltdmadlmsash t. geiérmweenymmby amerbevls.ar acterized by
tensile strg'g hs of abscn:’tr 23 agé)sd (20.3 dN/'tex) and tensile noduli of about
950 10 gpd #v ans ar fre desi an 1€

hi gh- modd U@xc)!ﬁrﬂff?"t‘;eﬁlﬁ\stﬁtéaq;s o i AR 1ot o RS o S e s
char act eri zbitided yesitl aieVisthyRinties! GIBIVC blithatdte hsh\'hs, hamlehmrazmeekstns pofy(batadidihe), 200
gpd (486 delmlv)ﬁns PuI .15 Pulp is forrred b nmechanj caII abr adi ng

Stapl e {1 bors M8 i %f'%? jﬂ}ﬁ(f : W ‘2 o “’LE"&’%’L‘
att ached EPOLEJ %g‘m wd QL ﬁ ) ;90
preparat i Onp The et cBMpro &gspasass ﬁ’ beS.h:tm; faRgEUSH 1|3313 N pnm0f
fibrillation are control | ed both by adj ust ments of the refiner and by the
nunmber of paestesthody ough it. In the Exanples, feed for pul pi ng was

random erf§t ﬁanadnan standard freeness. ) ] o

This is a procedure for measuring the rate of which a suspension of 3 grams of fibrous material in 1.0 L
of water drains. Measurement and apparatus are according to TAPPI Standard T227 m-58. Results are
reported as volume (mL)} of water drained under standard conditions. The measured value i is affected by
the fineness and flexibility of the fibers and by. their degree of fibrillation.

60
Clark classification.

This test measures the distribution of fiber sizes in a supply of fibrous material, e.g., pulp as described
above. It is as detailed in TAPPI Standard T233 os-75 employing a Clark-type classifier. Basically it
measures the weight percentage of fibrous stock retained on each of four progressively finer screens

65 through which it is passed. The percentage passing through all four screens is obtained by differences, i.e.,
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~ chopped fibers. Mst of the pul ps were from"Kevlar" 29 fibers, but Exa
[l used "Kevlar" 49 fibers. The 20 pul ps errpl oyed were characterr zed by

Canadi an Standard Freeness and by Clark Cassification. In general, the
~more highly refined pul ps were easierto process on paper. machi nes.
Preferred para-aramd pul ps ha\@Pf Ry'g a£H@WHs in the range of 0.1 to 6 Mm
ana-their fibrils are nuch finef, e, g., as fine as 0.1 [ERR] (mcrons) in

di aneterbymtﬁet#aglﬁda 108-thle siurciof the cstentipnsi of b frurypsaRns- 4y the ﬁ’@ﬂm P&%s or
filmlikempaydd verets, 3076 aest 100 meph ‘Ut%P'ééd"d'itBr‘Pé OPYNes Iy Am SR ﬁgg%w@égg 'ﬁ

[ ERR] (modﬂ%rﬁs}’e"t'm'yorratlc pol yami de fibrids may be prepared by

preci pr fay ta?e'?ghr&nég’l(tz’t i on of the aromatic polyam de into a coagul ati ng

Li qui d %as T fiis retéRRPING thicknedg of irimpreguied g mgt laasaﬁ LFMI Mtﬁdetﬁ'énl' prosteyj with agka8d i n
U.S. Pat aith (B35 m)omnetérrfeotf anr #qaewawbt %g ploved Several

pol y(m I involvi dmagl inate and the
usef ul - |r'F'°P %ﬁpﬁ"gfw&g{a ‘Lsrs o "‘Ja hidds

ethioll éeﬂw""n bssés€Si NS
t he present I nvention are
preferé%ly er dlsper5|b e thernDsettlng resins such as epoxy re5|ns
phenol i c pagsweight (BW).yur eas, pol yur et hanes mel am ne for rraPa ,f
ﬁfi of"35

pol yest ers “Eirgis the ?éa‘ *E%‘YT;EY lﬁﬁ Shﬂﬁé‘;’fﬂf‘ a"%f‘i:c i e n

wat er - di £ [ cBeRible T8 Y/mP leiﬁ tokher e
their ésp Y T,zer rop ert i'es, ere e ect rTec cgnsteanfw 'ow di el ectric

| oss, | ow noi sture regar n are desr red. Use of binders such as fibrids
or bi nderPulplElpcnelu aoem# anI andMdest he handl i n th nara-ar aigd,
‘during pre \ﬁﬂ' ql!ﬁ’f’e 9%' i ’F“é:gufz” Y %&_‘Lﬁﬂ n cé?s' sangto
be\gonfd @5. mrm.& odi aas\, Qb B 3E SHeFHuRE L BB balinch By et
When batq. Bndhéh DmRer preparatlon are used, the binder 40 may be

‘omtted at the expense of ease of handling. Wen continuous paper maki ng
processes are used, binder at |ess t hdBWh rcent, by weight, of total

sol i ds29provi des |nadequate effect XAd at #& than 25 percent, by weight,
of total solids is not generally retained by the fibers. Binder matrix
resins for |amnates. 45 The sane@®wsi ns useful as paper binder resins
(see above) are useful in the pr eparatiom924 ani nat es except that the
resinssused in the preparation of |am fat es need not be water di spersi bl e.
Al so useful as binder resins are polyimdes, diallyl phthal ate resins,

bi smal el gdg- tri azi ne resins, pol y(butadi ene) and pol yol efins. Papers
provi di ng thpuslwmtpeﬁﬁagearhuemglmsﬂem nat es are those containing the

| ar gess vol Wiie vplume @atcors®e jn @ ainglfiof] ( ulp and/or floc) and

ot herwi se a 'Er'i’ E'Bj;ftaa; ‘hi sé"ﬁ‘ld ?t°'\)'(5| ume percent floc. Long floc
in general hentOtickneds (U%ﬁHleMuﬁﬂm nates but increases the
difficulty g i Wm&i%sﬁm rawmfcknaeh»f BBScoppérdadimssheets ispsubtrdctad). f or f | oc

| 'engt hs@ppesar SI units, l1ise correbivading rgrationts a1e:3 to 6.4 nm Test nethods 55

Canadi an standard freeness. This is adw,ocedure for neasurinng the rate of
V\/nhe—h a suspension of 3 grams of f\ybr_b_us_qagﬁal al in 1.0 L of water drains.
Measur enent and apparatus are according to TAPPI -Standard T227 m58.

Resul tgsare reported as volume (ni) of water drained under standard
conditions. The measured val ue is aff@%’ed ‘f%ﬁ{ he fineness and flexibility
of the fibers and by. their degreé{' lon. 60 O ark

classifrc‘g‘% n. This test neasures the d| strrbutron of fiber sizes in a
suppl y gpf RUs gt erial, e.g., pulp as described above. It is as

det ai | ed i ntTsARRhmMSt andard T233 0s-75 enploying a Clark-type classifier.
Basi cal | tI nmeasures th N agtmpercent age of fibrous stock retained on
each of fS‘EfFf. y&\ gg‘f \G?T%‘Iam at xpahsibh. Specimens of laminates were cut to 0.375 inch (9.5

55 mm) Iong and 0.1875 inch (4.76 mm) wide. Prior to measurement, each specimen was preconditioned in
the sample cell of a Du Pont Model 943 Thermo Mechanical Analyzer. This involved heatmg to 180°C,
maintaining 180°C for 10 minutes, and cooling to 40°C at 2°C/min. Subsequently the specimens were

- reheated from 40 to 180°C at 5°C/min while the dilation response was analyzed usmg a Du Pont System
1090 Thermal Analyzer provided with software to compute CTE by linear regressnon between the two

60 temperature limits of 45 to 100°C. Output of the latter is a plot of dimensional change in pm vs. temperature

in °C. Also provided on the plot is CTE.in pm/m/°C.

Examples
Examples 1 to 4 show the production of handsheets by wet papermakmg, their compaction into high
65 density papers and the preparation of laminates made from the high density paper.
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through which it is passed The percent age passing through all four r.ﬁ

streens is obtained by difference, i.e., 3 EP 0178943 Bl by subtracti
ffom 100 the sumof the retentions of all four screens. In the exanpl es,
tjhe-screen sizes enployed were 14_ 30, 50, and 100 mesh (U S. Standard)
b openings in mmof 1.41, 0.59EP @ 178943nB10. 149, respectlvely 5 Paper

hickness (1) yankbHests Weik rBtP tf&]ﬁw&hr'n& = S.
A'TM Model anﬁmem uséd) Bﬂ?ﬂl’&aac‘él als glﬂs Ie@tﬁd E@Lf ?eét: Adﬂ&ﬁgﬂ%ﬁ? er%zﬁ "J% ﬁ
dead- wei ghtTablesido Ufshc%m uregl i\ibzagh Pas)s welghtsaif ekultatihestsidiCiilatbd masuéuerﬂeﬁtpslp
wer e t aken 36‘1/9 C PE Isg)f “% :&Y ‘E‘% pteg the Veﬁlqm Péreentage |0ﬁtlt9I rvmlted thasis weightn

| ami nat e %arf tﬂ;&‘ ai?z?g): ?B%hﬂ'l“l’té p&ﬁ‘ gneses
The net hod edt po,ma&g tzu dr ,m der
cured | am mas psurédsintd die mtkloflhepdperﬁmar%me@ ned m'[bfﬁatérs g irthédn kwas
density of f%t GM'&‘QS Poemu’ ne%@é pwﬁnﬂn Jrﬁ nt handsheesfwm m:alw dnetilons
speci ficadli Bﬂ‘q.gnqe % d H‘ES‘;?P* r3tei4 M oc

i nvol ved angy, 5‘5 ﬁ 35-"36‘0 mﬁﬁn yff??st% A .decﬁfsmﬁry
units her eiimi/agdion i tISE, SdaihgAl2lg -ﬂ\&l‘@l-l e, h complete solutnon

mul tipli catanmedxgouﬂﬁb tﬁe stﬂmbqsbﬁtlmntv%uaibn fR52 ¢ ot tha @ poxy xing, at
Vol ume pé?d‘i? 1a ee'apﬁd beforg useasure of the effect | veness of cal ender| ng

| ncreasi ng ) 'M« wéEEa %W?L?‘dﬁmﬁg“& ame ”Ftﬁﬂiqﬂw'w e

density of mlT A'BbthiRéd @Qﬁ'ﬂdgsth and
vol une of aummwfg ioby 0.826 B arbraovabiél P.6 pdrchnt bytﬁelglﬂmoﬁﬁbu rﬁCresﬁn pul p; -the |
bal ance kein Ealgli rﬂ!@t wap dhepo¢athnpactéd) u hltyh-rq!ncatquer%th steel rolls. Nip pressure, roll

[ ERR] 30 wﬂﬁr R 7| ; r %Perv@f?)%we tes | 13 Myurder flompagyars’ Hard op-detpymaple
vol une peré%ﬁ,toé hbﬁh%r%ﬂ}? ﬁﬁ{)’ﬁ‘ iﬂfra PRRLIGid &%Wdlérljegéééé 0 tsdésQnJeEm

( par a- ar amggehfshéte ves mip Perdéhth r(Hbrciiss 3861
sheet thig Iandethe 10 slnem were (stackad iogﬂEer dnc{aﬁﬁa]m)ed [uﬁﬁﬂ starglard asmmabq Ih\hbﬂkﬂl&&&up,
mls (thiclede %h @ 3smij (9-046 s} eaivfluerpcarbo relegsediim gndt s |

fer lat S6 age et th M
t he corres ﬁﬁm@ m‘oé J: &WV%E ferrotype plate was mﬁ: irst E
in mm Coef oh‘}ieﬁ |u.ﬁxma.$d R o SRarbon (ye RS Whdlo 48 Lenl. gaNe
t her mal gxeovesddama va‘smﬁ bagE(Rip-vaé Int.Pdiid HRLISN Wedutochivé. Vadaum wag Bulled6dithé Ba
m) | ong amin&. rcmﬁtsmpereh vn4th1® aytoylave at @ psigPiOiks, gaugelnand shen euteckive teametature was
speci nen Wég::g ; _;; @) This temperature was held for 1 hr and then autoclave pressure was
to 5 psig (172.4 kPa, gauge) over 5 min. Temperature was raised over 10 min to 248°F (120°C} and
held 1 hr. Temperature was again raised over 15 min to 400°F (204.4°C} and held 2 hr. After cooling to 100°F
a5 (37.8°C) over about 20 min under pressure, the pressure was released and the laminate removed.
Thickness of the laminate and its coefficient of thermal expansion (CTE) are shown in the tables. Aiso
* shown are V, (percentage of single-sheet volume occupied by pulp and floc) and V, (peroentage of the
volume of the laminate occupied by pulp and floc). The reason why V, is smaller than V, is that the resin
bonding between stacked sheets neoessanly creates a small additional volume.

40
Example |
P Handsheets and iaminates were prepared as descnbed above, conditions and results being as shown
L in Table 1. Floc employed was cut to either 1/16 inch (1.59 mm) of 1/32 inch (0.79 mm) lengths as shown. The
pulp was of Kevlar® 29 and had a Canadlan Standard Freeness of 620 mL and Clark Classnf‘ cation as
45 fTollows: . . :
. Screen size, mesh % Retained
. 14 254
50 30 : 31.8
50 _ 13.7
100 11.2
>100 (by difference) 17.9
55 This distribution describes relatively coarse pulp particles.
Example Il

This example essentially reproduces Example | except for the pulp employed, which was prepared
from the same yarns but was characterized by a Canadian Standard Freeness of 182 mL and Clark
6o Classification as foilows:
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t he Nsarrpl e cell of a Du Pont Mddel 943 Therno Mechani cal Anal yzer. This

i nvol ved heating to [ERR], maintaining [ERR] for 10 minutes, and cooling
[ERR] at [ERR]. Subsequently t he speci nens were reheated from 40 to [ ERR]
at [ERR] while the dilation resgpy178943 @1/zed using a Du Pont System
1090, Ther mal Anal yzer provided with software to conpute CTE by |inear
regressi on between the two 605¥9RIEe-dPEPe | i nitdeBineds 1o [ERR]. CQutput of
the latter-is a plot of "dinensjonal change In pmyg. tenmperature in 'C

Al so provided on the plot is C%E in [ ERR] Exanpl g Exanples 1 to 4 show t he
product jon of handsheets by we&0 paper naki ng, the2x3 conpaction into high 65
density papers and the prepar 3% on of | am nates #fle fromthe high density
paper. 4 - EP 0178943 Bl HarRd¥nke&fewpsel nrepard as follows: Into 800 ni
of water ‘in m{rfbﬂtﬂmm&mearre%\;efy A Gib. @Hdﬂﬂnp%@re@tﬂg’arm% lhlsl'ﬁlﬁe ndri ed

floc at,,weig ts selected to provide wet-laid sheets of about 3 [ERR] (102

[ERR]). TeMampie i to |V show neasured average basis wei hts of . resultant

dhineremplgdifiersdr i parad from Kevjart:
-322?5%?2{%;@;3%’%#%%?@%@5%3 o %’“ﬁdefs%eﬁ%%"'?%e? oA e CeEP oo

by flog, I'S"m xture was bl ended 30 to 60 seac together with 1. 92 g of an
':epoxy resin stock sol ution adstesdnisksenésat el y htRetsineie bl ender was tur ned
on. The paper fornmer vvas—an—l’vf-l'%Sy-st-aTs—Sa—res—Sﬁﬁﬁ—Sl'reet For mer desi gned
to wet-lay 12-inch (30.48 cn) H¥quare sheets. Thelodfurry in the Waring

bl ender, was poured into the t of the paper fobrfgr whi ch contai ned 26, 000
nmL of water. Mxing in the tamg was for about 30gp#ac prior to dewatering
on\the paper forner. Resultanﬂommtfasedm were pwio8ially dried on a 10 drum

dryer at [ERR] for about. 1 min and t rrp etel drled r
Oven i 1200 BHIS yaq TP s ons S8 0E) EFSH. SorBRra e e e

usi ng &h aqueous epoxy resin di spersion (55 wei ght percent sol i ds; Cel anese
CND- Wb5- SB@mple Wt was ni xed by first dissolving 101 g of di cyandi am de
crystal.s inThigea Ieldtﬁfﬂ romEgample ghd (regsentiallytin ano rom ¢ g"ﬁf ilaments

2- met hyl W38 B ving a, Genadian Riandasd ErgRnees P20 gnda; itk E?ﬂ'ﬁ 2 JBI¥Phg the
still Mbt solution into 2/3 gg,_t,gegr;,zgzmggg ) of dhRfie@Xy resin dispersion.
After mxing, at 15 Ieas.t_l_h.r_e.La,psesLbef_OLe_us-e._J-n-s-one of the tests,
'Sheets were nade with and with®wut resin to check 2®m how nuch resin was
~retained in the paper. It was $bund that all the®4dded resin was retained.
Most of® t he basi s wei ghts repqyg €d in Tables | tg‘., V were then obtained by
neasuring the basis wei ght ob180M@y laftfeteRcef ONt ai Ni g@g1paper and nul tiplying it
by 0.925 to renove the 7.5 percent, by weight, contributed by the resin. 20
“Each sheet \Ibts Pl was e'dnflubﬁmamlthﬂg the nulgoofiExdrmple; hIConditians and esuits ase|showst ins -

N p - prGSsTﬂblé Vrol | . terrperature and sheet velocity are shown in Tables | to
-V under aeti on". Hard, non-defornmable rolls are generally required.
For each TEE &aﬁi@ﬁrsm:ﬁﬁiﬁ&hﬁa/uae bffibrdeloF Sly-mh-phéhyleNs isdfithallfite aSbihdesin @itiabwater e
pr eprar ed laﬁngimstesd dfaltk @kioemployesiGh Esdnendds 1wa ty. Oﬂpwdgnmbedep bratidroand testingy wdi@

per cenws aas-em;we"ma destrihed dor th ?‘W‘E‘Sﬁ xcepticthat m§9%'9'1° he sheets jiigt prier teQ
sheets we gggwww@@f'n@vd AT Ve 2T A2 B PR Y

layup. In filriay bidd mttﬁtsrexmprs WaRlprephrd kubm.aﬂpas%edmm breidu.§.378s000idis a
3-m| (0. Exathpl)Fikpids sk pwpsred:av Sesr-precipistive of & polymersdiutmnie B @on- ntliqoid, éndt h

faces wht thetaaré emaﬂom nulap nen-tigid fiksops\gr film-like pasticles O&‘ﬁ?f—‘ft two offHeir threp dimensiensm
ferrot ypea porere %l" '%ﬁ'fﬂ’ﬁ%?p'eﬁﬁﬂsﬁ'l"lﬁ Prfwining SPout fibess usad iy peapawve-Rid ¢ o
ferrot ype ﬁé :Eledato RhePdii§pertion ot paipiahé Rod fdsthaford Wt1dyHaCle.,

al uni num & g& ﬁrio Y arhislésQ GUVDTHR flo@ital8 inkh (1559 Wil IéngBsconstinlted 60aS
S 55 percent, by weight, of the pulpﬁloc content, and 5 percent of total solids weight in fibrids was added. Basis
-~ weight of the paper as-formed was 3.05 oz/yd® (103.4 g/m?) which, when corrected for weight of fibrids
gave a basis weight for pulp/floc of 2.90 oz/yd? (98.5 g/m?). Thickness of the paper after calendering at 3500
pli (612.9 kl\um) was 4.1 mils {0.104 mm). This computes to V,=65.6 percent. The CTE for a 10-sheet
laminate prepared as in Examples | to [V was 5.6 and 7.2 umImPC in the cross and machine directions,
so respectively. The laminate had a V; of 59 to 64 percent. It is seen that fibrids of poly-m-phenylene
: isophthalamide are very effective binders for sheet formation. -

Example Vi

Pulp of low-modulus poly-p-phenylene terephthalamtde fibers was prepared as in Example |. Canadian -
Standard Freeness was 230 mi. and Clark Classification was as follows:




3@ covered in a vacuum bag (Zip-Vac Inc.) and placed in an autocl ave. &
vVdcuum was pul led on the bag for 60 nmin at roomtenperature with the
agtocl ave at 0" psig (0 kPa, gauge), and then autoclave tenperature was

#i sed over 5 min to [ERR] [ERR]. This tenperature was held for 1 hr and
t pereaut ocl ave pressure was rai seERt @ Y88 843gB1172. 4 kPa, gauge) over 5
b'n. Tenperature was rai sed ov ' [ ERR] RR], and held 1 hr.
Enper ature was agai n raiLsed melgg'r'el&ﬂmn?fts?o rERI% lﬁ?‘@ﬂ%ﬂ and held 2 hr.

M ter cooling to 100F 35 [ERR] omer about 20 min upger pressure, the

pr essure was rel eased and the | &% nate renoved. THédkness of the |am nate
and its coefficient of thermal pansi on. (CTE) -ar \%*%own in the tables.

Al so shown are [ERR] (percenta | ¢ Sheet é me occupi ed by pulp
and floc) and [ERR] (percent agg 019{“{ Eﬂggg%ﬁgbm of the | am nate occupi ed by
pul p and f | ocPaperbloéthispampdmeithér\addddRBE ndr dinsters) wess prégacsd oh BBRInch ®.914va Follaeinier
resin bo Hﬂip@fmg%rmsa?m:m%’?@gﬁs B?gimg{ﬁkéto ui;baqéb!mgemt}-wiﬂmmginmal
vol une. 40 %ﬁm 5 ' 8 DiREer 1y rHavi
above, concﬁ%ﬁ?ﬁ}&wﬁ%&tﬁg%&ﬁ%mé O\anibﬁ'"grgﬁcg?e?’%l(ggsl m’eﬁ&/ 4" Was
cut to either THe phézalentiohed (pdpdd Wasidi} toGblish8 ihéhds ME312mi Widé Bnd Balkndefid BhtdSentthilledivON.
The pul p 79versiisat STOERHP47EKNANMdAt 400 (297°Chanel & ftbmin 8152 mdrainkiDierte catmpe® rafbendify arthisand
d ark d asdJnigh reggsyr ﬁhezss'emisraﬂa'r%\mth' sagrangingfrom7:dip 4.3 mils (0.0 1%e.9. 209 msp) edge

25 4 50 to cﬁ_nter gn mg;me :,Jercentagehs P fmnéi out 70 to about 90 percent. §

T2 n 13-in i d hand in a 40 | :
157 S0 gt S 5 e St o et i e o P
Thi s -di stzs ifbitibri eadh This bsmbig Waé vacauny-bayQitosiaveiuled ap dsstiibed 65 Exdmpla b V. THe
Thi Sex anpl velugwerceritage| (V) of pplpdnithe eesulBntinpinets) excudingthe ¢aptributipas pithecappyrifeilped,
whi ch was pF éggf&’?%hc?m'%“m&f’ﬂm Porian f thelaminata: TheddE pipasyredymsith fan
St andard Fr h&fembinder Thtnd RfhirateBfolir BflicSth, A8 id-dided LirdR bBstds vilird QRd. FAach

EP 0178948 t3irdMereMburiiddztRree BdIEks ceramic chip k@tiér (LEUC'd)done 40, one 48, and one 64 terminal
1.5 30 LCCC all having 50 mil {1.3 mm) tdrehir@l dpacings. Thermal cycling between —55°C and 125°C was S4¥ried

21.3 100  out, the boards being examined perigdically-frjnspegsion efitiher sojdarigipss. After 306 cycles; po Rilureg S
di stri buti off sQigeripiat of miep-graeks wepR PRASd) | p. Conditions and results are
shown in JaBbfpblvy 10 Exanple 111 This exanple differs fromExamples I, |

and |V essent This bxamiple wésaierfoliiad Bublsfaniiilg thr apa las tbr Exampld FiRiRBept that 17 percent, by
weight, of the pulp was replaced with 1/8 inch (3.18 mm) floc of the high-modulus poly-p-phenylene
terephthalamide fibers. The pulp had a Canadian Standard Freeness of 221 mL and Clark Classification as

follows: : :
35 ' _ Screen size, mesh % Retained
. | 14 224
30 - 16.22
: ... B0 ' - - 19.72
- 40 ' _ " 100 2358
. ' >100 (by difference} 39.24

Basis weight was 2.1 oz/yd® (71.2 g/m?). Precalendering and roll cutting were exactly as for Example VI

yielding, after calendering as in Example VI, thicknesses from 2.3 to 3.0 mils {0.058 to 0.076 mm) and

45 volume percentages (V,) from 68 to 83 percent. Copper foil (0.5 oz/yd®; 16.9 g/m?) was added to each face of

a 10-sheet laminate prepared exactly as in Example VI. Calculated V, was 64 to 74 percent. CTE for a sample

with copper foil etched away was 7.8 um/m/°C. The circuit boards prepared as in Example VI showed no
“sign of solder joint failure or micro-cracks after 306 thermal cycles. :

so Example VIll ) .
This example is the same as Example Vif ‘except that 33 percent of the pulp was replaced with floc .
rather than 17 percent and final calendering was at 1200 pli {210.1 kN/m). Basis weight was 2.1 ozlyd? (71.2
9/m?), and calendered thickness ranged from 2.4 to 2.9 mils (0.061 to 0.074 mm) corresponding to V, from
66 to 79 percent. After lamination of 10 sheets doubly faced with copper foil, volume percentage (V,) was 61
55 to 67 percent. The CTE was 6.9 um/m/°C. No solder joint failures or micro-cracks occurred in 306 thermal
cycles. :

Example IX ) ) '
. " This example is the same as Example V except that no pulp at all was used, the floc was 0.5 inch (12.7
s0 mm) in length, and fibrids were present at 10 pércent, by weight, of the total solids used. Basis weight of
the paper as-formed was 3.90 oz/yd? (132.3 g/m?) which, when corrected for the weight of fibrids, gave a
basis weight for the floc of 3.51 oz/yd? (119.1 g/m?®). Thickness of the paper after calendering at 3500 pli
{612.9 kN/m) was 5.0 mils {0.127 mm). This computes to V,=64.8 percent. The CTE for a 12-ply laminate
prepared as in Example | was 7.9 and 4.0 um/m/°C in the machine and cross directions, respectively. The V,
65 for the laminate was 63 percent.
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Exaﬁpl e VI Pul p of | ow nodulus poly-p-phenyl ene terephthal anide fibers
prepared as in Exanple |I. Canadian 65 Standard Freeness was 230 nL. and

Clark Classification was as follows: 6 . EP 0178943 Bl Screen size, ne
% Retai ned 14 : 30 16. 47
50 & _ 24.10 1P 6178 943 B1 27.71 >100 (by
di fference) 29.71 Papers of this pulp (neither added floc nor

bi nders) were prepared on,a
Because these papers asg &
withouttearing, they wef&
bi.nder). A fabric cal engigg
used, the nip-loading force
precal endered paper was abo
to rolls 13 inches (33 cP® W
rolls at” 3700 pli (647.9 k
Pue to cal ender roll bendﬁh
had thi cknesses ranging
enter. and vol ume percent
13 inch (33 cnm) square shee
solutlon of Hercul es 350
fogether with a.sheét of el
- assenbly was vacuumbag aut
Th&vol une per centage [,g@Fg

36 igcke (6914 8§ g‘ow&dra;nmer &0 paper nachine.
ver 8 t 8o wealdt o w%hsﬁaﬁ%l iFrpr egnat i on _
e7cal~en§r§d (su’éstj;t Lgl dn? for gddl tion of resin
et el Brofll J2n nposite roll was
bei g 5208 ple t388. 3k rT)@ the [ERR] for this
49 p ntE The gQr r paper was cut
e%an Ierade edgbﬁmegnﬁh?ﬂpl ed iron 15
m at [ERR] PERR] and 5 ft/mn (1.52 mimin).
Lat 4 higs @i gh ppesgurg, 4hg, cgl endered sheets
Bt@4dar3 mle (9.081lc0MM. M9 mm edge to
3 [ERR] fromabout 70 to about 90 percent. Ten
& were i npregnated by hand in a 40 percent
‘Posy gesgn gatri x@bigder i getone and plied
ctrodeposited copper 20 foil on each face. This
c.Lav.e cured as desgribed:for Exanple | to IV.
<§ ﬁul é i E! tEe ges:al t§nt§| &m rmte excl udi ng

125

f he~contributions of tr'@.gcup @réod was 25 €0 81 Perde® Copper was
etched away from a port“?g fetige nage 2The GEFeHuipd was 10.1
JERR]. Fromthe reainder of the Iam nate, Tour repli cate, doubl e-si ded
circuit- boards wereé etc ed On each 25 board were nounted three |eadl ess

ceram c chip carri @rs (ILC
havi’ ng 50 m| (1. 3,m*r)
| ERR] * was carrled-(gut Be>
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Example
No.

R 01780 9T

B |67

oo 23.58 >100 (b
was 2. 1 [ERR] (71.2 [ERR]).
exactly as for Exanpl e VI yielding) .
from2.3 to 3.0 mls (0.058
m 68 to 83 percent. Copper
pd t o each face of a 10-sheet |am nate
et U %\/\g , 8as 64 to 74 percent. CTE
ge Z. 82[ERR]. The circuit boards
ign of “,sogde.p, joint failure or
8 5@ Eganfl el8VI 11 This exanple is the
rcent of the pulp was replaced with
galenger gnggwas at 1200 pli (210.1
TERR]) and cal endered thi ckness
0 074 nmm) corresponding to Vp from 66
xsheets— deubky faced with copper foil,
Fer &ent® The CTE was 6.9 [ERR]. No
occurred in 306 thermal cycles.
S Exarrpl e V except that no pulp at all
80 ¥MBi MBI &gth, and fibrids were
t he total solids used. Basis weight of
32. 3=[ BRRIgWE ch, when corrected for

S for Ehegfloc of 3.51 [ERR]
w pPt eF cal endeTing at 3500 pli (612.9
b¥puBiesst o8 VpE64. 8 percent. The CTE
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vely. The V, 65 for the | am nate was
BL. [ERRJ;- EP 0178943 Bl [ ERR] EP
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5 (1.52
5 (1.52
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-5 {1.62
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150
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1500 (262.7)
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500 (87.6)
1500 (262.7)
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expansi on conprising short para-aramd fibers made up of 0-50 vol une
percent para-aramd 5 pulp and 50-100 vol unme percent para-aramd floc
haviigg | engths of 0.76 to 12. 7 mept@q78 93 BPei ng conpacted to provide a
vol une percent para-aramd fiber in the paper of at l|east 53 mnus 0.13
times the volume-percent para-aramdffloc in the fihers., 2. The paper of
Caim1l1l wherein the para-aramd @ D hengll efe & ergepht hal am de 3.
i i p ég & (p-phendl efle ger$p ).

(3]

=1

&€

EP 0 178 943 BL Clainms 1. Hi gh density para-aranid paper for use in E
electrical circuit .board | am nates havi hg | ow coefficient of thernal -

The paper of Caim1l or 2 wherei bovol ume p€rceentepata-aramd fiber in

t he paper is at least 63 to m nLE 13- ti mes tde «olgnen percent para-aramd
floc in the fibers. 4. The papef hﬁy Enegofgdalrﬁ Bto 3 wherein the

| ength of the para-aramid floc is 1.8 tog6. E mm 5. The paper of any one of
claims 1 to 4 containing 5 to 25 e c&@nt E bﬁ v@i gBt 5 bdded of the total
solids content of the paper, of a po|yne®&i cgbi nder. 6 The paper of daimb5
containing 5 to 15 percent, by vvel , of a vvater di spersi bl e polyneric -

bi nder 15 selected fromthe gr oup§ &pgi sting off epoxy resins, phenolic .
resins, polyester resins, polyure g poI yur et hanes, Telam ne for mal dehyde
resins, and fluorocarbon resins. 7. JThe paper of CI aim5 containing 5 to 15
percent, by weight, based on the a%t bl s@l ids gonent @f the paper, of a
pol ymeric binder of aramid fibrid3™ B"Th& papeT dF (raim 7 wherein the
aram d fibrids are poly(mphenyl ene |sophthal anide) fibrids. 20 9.
Pch:_gss for preparing high densi}f ga &r afi c@,pa@ergf(g use in electrical
cirClit board |aninates having I® Dg?f BC| Entgofgt IEer gl expansi on
conprising the steps of (1) prepagl-%wg,a OI tQ 3°petce,nt by wei ght,
aqueous slurry of para- aramgd fi b8 e’on5°| sting eSsehti*dl |y of 0-50 vol une
percent para-aramd pul p anﬁ‘ 50-{100 yol une percent para-aramd floc having
l'lengths of 0.76 to 12.7 nmm £(2) |optg bnal |y addi ng a binder at 5 to 25
percent, by weight, of totaB solli % )"‘fogmgg % g fromthe slurry
usi ng known 25 paper maki ng Eet hdd ,_ryﬂngvtrg t y for med sheet and
(5) cal endering the sheet |5 one QF er ecst epsebegwen ¢igid rolls heated
to 125 to [ERR] at a pressuEe of 2@3 to 876 kNNm (1500 to 5000 | bs/i nch)
nip pressure to provide a gl uge per«tent par a- aramd f| ber in the paper of
at least 53 minus 0.13 timé& tﬁé gol e pergent, par md floc in the
fibers. 10. Process of Clﬁlsl 98 étﬁ-b % 15&peRc t i nder is used. 30
11. Processof Caim9 or 1 \gheé i At he b| nder consists of5to 15 percent, by
wei ght, based on the total £O|P coptent of the paper, of aramd fibrids.
12. Process of any one of CFains S8 ba.Llw\,h efin *he@ibiPder consists of 5
to 15 percent, by weight, ‘b ed EIP t@t s@l i @s gorgent of the paper of
a water dispersible pol ymer igc bi g | ect g]the roup consisting of
epQxy resins, phenolic resi @ plof-ya S kg%rgegdn , Bolgu gas pol yur et hanes,
mel ami ne 35 for mal dehyde reg ns,| andifluorocarbon resins. 13. Process of
Claim1ll wherein the aramd¥i br ds_are pol y(mphenyl ene i sopht hal am de)
fibrids. 14. Electrical circuit bgﬁ‘g d Bulsst Bat & c8BNt@in@ng at | east one
layer of the para-aramid paper of gy Hn@ o§ Cgai s & t® 8, having a vol une

percenttotal matrix binder of no me;thq'p 2 R us 0513 tines the vol une
percent para-aramd floc in the p&r-ﬁ FafgdJifers |§ tﬁe | ayers, but no
| ess than 15 vol une percent total “4% |bi nder .
§:| 22eaag
8| € € 8 = = =
~ N N ©® ©® ©
L g § 855
28|° § 8 8 8 8
@ Q Q9w 4 Q

Example
No
4-A

12



15.";The Ci We of Claim 14 having 50 to 80 vol ume perce

par a-aramd e circuit board substrate of Claim14 or 15
haviing a vo matri x bi nder of no nore than 42 plus O.

ti ngssthe vol une der@en a-aram Eimgﬂﬁ para-ararrid fibers in

Iay [ 45 Patentansprfche 1. Para Won hoher Dichte zur

Ver endung f @taieemi nate fOr el ektrische Leiterplatinen mt geringem

t hef m schem Ausdehnungskoef ];I@:Zgl ent ep das 'aus lO %1% 58 Vol . %vf

parfp- Arami dp 3 '°'% '%L? rigplSiseuit pas '\‘ﬁeﬁ v ﬁentof
0,7 bis 12 %J?- al ex an l'lSl sho ara ar gﬁz ma%%&% s?bf 73% e%rsf?e{?;!de
Fagern korrpalebdnﬁidedwbrdﬂaeawnnﬂ ﬁ%&ﬂm ufm{‘tpﬁtﬁZiﬂ b}atﬂs@&t%s Fni‘}E'b Hg

i mjPapi er vorvolumei wmmra&@anmd flos inOthd Bberel dem Vol umenprozent antei |
parfa- Ar ani df | ock T"P rPa i ryshotsincthe pacdteamic 3. polip-ghapiiene terertithalarmisel: uch 1,
woili n des parg mw@g@m LE.a%ﬁ,‘fo el ?st'g\" 0% n 1A pIRSF s Atigd 63

Angdpruch 1 0der 4. 2me phdet &t akEine WPCIHHEN R 9 whath thRAthd paYa ARkl

Pagi er 55 weni gs.tramg&gﬁ:fmgf:uuu&;ah&m i celegin m;!lgw&\hﬁbii% eiisfr:hitgt]grsmg‘s
parfa- Ar am df Ice@kré qued@nefFa%epﬂvrb@tcrbl r. 4 Pa i er nach ei nem der Anspruche
1 bis 3, wor |sg|e QP 2 ' l o'?ﬂ“i?&'.k@’ eight, of EWGer@'snwblewagwc bihder
Papi er nach g[%eg h§, m’: g’;‘ﬁﬂ s s PI¥ester, fesing polyureas,

ezogen auf n7 gasaaﬁmcuaﬁesadﬁ A6 b tﬁrbssed%hﬂﬁsotm&masf?&n&nmfthe
Bi ndem tt el-s.pafdd. of a pdiymeria b irder ofammmm uch 5, enthaltend 5 bis 15 Gew. -%

ai njes vvasser d| ?'E' ﬂeﬁ’@nﬂ'ﬂ"ﬁ (ﬁb’l’ﬁstarﬂamv(mahgglem h@ﬂhtmmmlddbﬁbruﬂs
Ep XS/har zeff® Qjéi‘%g%' . of @;}Eﬁ oéﬁ‘f""'.ﬁB htepsi‘ls§ ‘ng F"ét’m "
velfeti n- For g T bie T&@@iﬁ% {nﬁﬁ%f ?fé'ﬁ% E’ﬁ%’mm

7. \Papi er nath pARG S0t mmtebﬁt phra+achniid érigihs of(176 REI20 GfH) (A bitio Oaddmg
gedant en Festastinsef gita |26 permrﬂebplve ht af m@&s det. emg Bi shm fmrhttlssl smrnvmsmg known

Ar dni df i br P&l Pfperpaking m‘ﬁ“‘:@g $hest an ore
I
ol (m pher gzr?* R R A
Ver(f ahr en zurvoﬂe,as‘;e twag-aymdma‘g P ap| er é’r e zur erwen ung
I n [Lam nat en f O0. @roeéss rof Salne sweteimgsqallabermnbmdr ieugedm gerl ngen

t hgr mi sche# Aus !j'eFmemg@f Kloim 9 orAp e'hqrenthehmﬂe,r aensistsiots tetgnercentcbyweight, bas¢didn the total

Herlst el | en elsﬂé’f"’g ‘E}";P 9’& geﬂ? ssLigen. Auf ach % yon

2 1 1 Bin ht,
Ar i o asern jgihaic A S ﬁ%.mﬁﬁﬁﬁhmm
und 50 bis 1Q@wmbns.serud5om6>arrk;&nbrdﬁ i motye&&rrems wwnr blylrbthanks) meldniine
(2): gegebe:serféraialdshvi_lugobve.nardlﬂue@cabcm:l@smstteI S bis zu bi s 25 Gew. - % der

gesant en Fest st Y‘f“‘ﬁ?‘rﬁé’?ﬁ t’th saﬁJ%P :@g{ﬁﬂhi”PW' 'hf;"Ef =
Veriwendung bejagy #g!l% aflm ma % iceb ol fovohiine
gefiornten Bl Fc@a& puaa r'a-@Faﬁi‘H £ ifthe idy &S, Hufhtﬁhd& %mﬁ& réahEtbtal
Schritten &vmtmubnen auf 125 bis 400TC erhitzten feststehenden Rollen be|

e| nem Dr uck von@ﬁse Bircyit dpgd IéNMfﬁ'éP!a@D"‘bﬂs hm@osq 19H0j valume E@P#tmﬁmﬁg%d

a X binder of no
L/lO Ber ei tSt ens gjﬁgg’m%ﬂ\ My‘g%rce g p%ra\—fo?m% ﬂ?g’ ?r%?e ara-arafn &ﬁ%ﬁs ug e ayers.

Papi er von wenl unenprozenta
par a- Aram&fln&lﬁnhibr&ﬁn Fasem 10. Verfahren nach Anspruch 9, worin 5 bis
15% Bi ndenmi tt el vervvandt war den. 11 Ve fahren nach Ans ruch 9 ode

10
worin das Bi nd ra PG"‘H’I" ohe El latmenmut
Fest st of f gehel m{, qu %58‘ ":é i P d%%,eﬁ]
ei nem der Ag,sm HlS F rn ¥ripkkiied ave @“h&rt %Iurﬂéﬁ% nteil 8ern im

bezogen Papier von wemgstens 53 minus 0 13 mal dem Volumenprozentanteil para-Aramldﬂocke in den Fasern
bereitzustellen.
2. Papier nach Anspruch 1, worin das para-Aramid Poly(p-phenylenterephthalamid) ist.
3. Papier nach Anspruch 1 oder 2, worin der Volumenprozentanteil para-Aramidfaser im Papier

55 wenigstens 63 minus 0,13 mal dem Volumenprozentanteil para-Aramidflocke in den Fasern betrigt.

4. Papier nach einem der Anspriiche 1 bis 3, worin die Linge der para-Aramidfiocke 1,3 bis 6,4 mm
betragt.

5. Papier nach einem der Anspruche 1 bis 4, enthaltend 5 bis 25 Gew.-%, bezogen auf den gesamten
.Feststoffgehalt des Papiers, eines polymeren Bindemittels.

60 6. Papier nach Anspruch 5, enthaltend 5 bis 15 Gew.-% eines wasser-dlsperglerbaren polymeren
Bindemittels, ausgewshit aus der aus Epoxyharzen, Phenolharzen, Polyesterharzen, Polyharnstoffen,
Polyurethanen, Melamin-Formaldehyd-Harzen und Fluorkohienstoffharzen bestehenden Gruppe.

7. Papier nach Anspruch 5, enthaltend 5 bis 15 Gew.-%, bezogen auf den gesamten Feststoffgehalt im
Papier, eines polymeren Bindemittels von Aramidfibriden.
65 8. Papier nach Anspruch 7, worin die Aramidfibride Poly-(m-phenylenisophthalamid)fibride sind.
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auf den Gemrstoffen I m Papi er, sines wasser-disperterbaren :
pol yrreren j’mgm ht, ausgawAhlt aus der aus Epoxyharzen,
E Pol yhar nst of f en, Pol y- uret hanen,
d-

Phenol harzen

Mel apin- For mal dehy r°zer und FI uor kohl enst of f har zen best ehenden G uppe)
13. Vet fahren nach Anspruch 11, %gﬁr 1 df i bri den

Pol y(m phenyl eni sopht hal am d) f| b sin 14. Substrat fur el ektrische

Leiterplati nerMerfelErﬁmaJrHeratdnunewongs&wﬁendpmer%mrﬂmwdeqummumamrd @ for s

ei nes der O%g C'-I@ npsphatigerg mit ginemag mgman. welches die
o R A Lehon g
Vol unenpg %%3&.% mmg mnzﬁe&b ﬁns&r i a&em.{ae&lﬁtans bis zu

Schi cht en, 5 prdECEe m—mc Bér yessrhige Festdtatte] £3) \Biltien- SinaanBlgies At der RufsctiBminiubg lunte? 5

15. Subst r\airwérﬁth EVQttﬂh fq0 nerrraehrhm CW Wﬂﬁkmm 498 5@ QHP@f@CB'WF und){g)

'L ﬂ?’"" %ﬁf %Rae.l“ ra%'éﬂnﬂ gg%"’

mehr - al's .umanwa&.em&amt e| par a- ocke I n
den para- Ar am. dkdamm maoh daspn&bm. whotiee A bis3GHRBindemlits ybiwands werdeRapi er de

par a- ar am de 11%" }PGEYP' ‘°.w.£"5'§:’ E'a#qnw s Scdis 1§1Gepi- %sb%F auf den
pl aquet t o<IMRIE] Eebs (o % %a‘.,m.&gsgas 58120
t hermi qué duf Héy G‘& n&akaaaaam -cﬁ's@bl' ref PHFrhbrbt! BASe 123 3
50 pour cedabteidNaunsgdwiiie dqsr upezpdqmﬁhapmaﬁa , Pdlyegt@rhi@eni PAIPKArmRuffen, nt en
vol ume de tsaharnlamcMejmp-ﬁwmaualwmbaeeraymwluqiwiehﬁﬁgem besteher@ery Grppd.2, 7

| ealfi bres eﬂ%rYPWWE‘! ABprygh hayaria die Aramigfibriden NV(M%‘@?P&%"W‘@?H'H% de

fibre déhs™ %, oank o dicdHsDL SR indSidhd Wanikirs oihé somwe@&trﬁf WPkl que
de floc desdeserAnestisnda bid s mtidinefadfurefistodehtafteiban MatritbihdbmiRbiRon t nicht
revendi catrmehn alk 5d s 018 erak tend volpaemémmdeoaeaﬁradneﬂand ivi(den ph&A;ahﬁdisem der

t 6r epht al af¢hidatyn, J@ioch_e-cfpaphwr Qi%"r é(o'r‘é\R?rﬂfF Bindemittel 2 dans ueI l e

pour centfige @'%% %idt%‘ ’é:f‘%‘nﬂﬁ%c ﬁa‘ép"@s‘“@fng’? %H Eﬁ’&epa@u

Moi NS 63 TRiekibi nSinsgesanit Hidhf ﬂs\é nthntell H3t
present darsmidfscké inddenSpar: rarhiafapewlneaend&hichwme quel conque des
revendi cations 1 a 3 dans quuel | a | ongueur du floc de para-aram de eat de

1,3 a 63¢ Revendisations napjer de |' une quel conque des revend| cations 1 a 4

contenant .5 q I% ep& ara-a? |d§€h&% tﬂaﬁsné %{1 A’Ealr s@ﬁ)&uqetst BQ&Uett %QI"W“QH
sol i des dusqaigiéda fafblelddefhitiont Eu'-t%s MB%
cont enant donditulibs 2SO pan'cercéh yolintsie pdpma daraamimcm)dt ymaaooimpansabblamd de s

{'eau c h0| figc dgl pere-atamidgrayeny ded lorgueurp de 0.F&d 12, 5mmn les fibres¢tant geyneactépsede manidirad g

phénol i qu glgumiy é‘é P ; s ':: fé@ bg’(ﬂ“ﬂﬂ"@e? maing ‘B&WBPBY'FF&F‘?E%

l'es ré6si ne‘g" % lé}ge f‘%{m é%/%:g?”ﬂqidﬁ§pd’r aramide eﬂﬁpﬁ‘y&bcyh%bﬂ%ﬁtalaéﬂel

7. Le papiers ﬁerl'dG\éQ BVehdicitioO o2 dansibqUIRS bourcetaddvoliiue @e ire Géipapddaraifide

rapport Gs danéla panmeam'atu obink 63 moins;b13|foieis palisceptape wiumiqliedn fl¢c|da péra-pemdeiprégend e

fivwrides ddaav éﬁﬁhf@@s 2 g

revendi cat j o pﬁ F“"T' q'1°| |’ﬁ"§§d'€?"ﬁ'f’aha(f dagg, llﬁq"?] ? '?‘P'b#f 8%3'“51
"’Ar;epab

pol y(m pheny? am ue dds reldnRicRidfs P8 U lconténalll SPHY Rul SRt SHEpdRRPHER T
de par a«arappoica & tasaut etake ars sdlidesddul papier, d@alidns poiyrosre.de 55 stratifl es pour

pl aquettes d @ l@ummnqeép re\ree@mpq%wtemm 5 A B roupesof énipoids giun dant gelymere dispersable

e oy R B e P e B e @

0,01 a 3 para-a amde

essentighle rmn:e sse.cheaa mnarawon GQBHterﬁﬁt s\/at)islw& coift o PP rapporfea b Brtéelitorli o6 t
de 50 A 10éligsuiu mapiat, dam liaol poiendite dé Filrides d’apenide- ar ami de aﬁgant des | ongueurs

de 0,76 A 1287 Lmﬂam n fle flg revep ‘E"F‘%r?e#ﬁ“s Igqugh Bﬁtf@f"dﬂind premide sant gdess fibridge dg A

v( 8

25 pour cefft &g’m@% urqgf‘mﬁi.o.. 5o e 1 Bar b o P Gorbo P iy co

partic de laifd pobtplagicresdh dralits SeGrdues HHAIbIIESHARAPAY dilata o thariate Gifbrenbritles A

s6cher |'a bpsestibhsd1)aiprsparef dHetusperion(a euéh HR0123Hoar cehtn poids de fibres de para-aramide
constituées essentiellement de 0 3 50 pour cent en volume de pulpe de para-aramide et de 50 & 100 pour
cent en volume de floc de para-aramide ayant des longueurs de 0,76 3 12,7 mm, (2) facuitativement, &
ajouter un liant & raison de 5 & 25 pour cent en poids du total de solides, (3) 4 former une feuille a partirde la

60 Suspension par des techniques papetiéres classique, (4) a sécher la feuille ainsi formée et (5} & calandrer la
feuille en ou plusieurs passages entre des cylindres rigides chauffés & 125 & 400°C a une pression de
pingage de 263 & 876 kN/m (1500 & 5000 livres/pouce) de maniére a fournir un pourcentage volumique de
fibre de para-aramide dans le papier d"au moins 53 moins 0,13 fois le pourcentage volumique de floc de
para-aramide présent dans les fibres.

&5 10. Procédé selon la. revendication 9 dans lequel on ut:hse de 5 3 15 pour cent de liant.
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feuilfl'e en ou plusieurs passages entre des cylindres rigides chauff6s
A 40Q0C a une gmumr“ﬂunu:ﬂme de 263 A 876 kN m (1500 A 5000 @
l'i vr gsupouce) i r un . pourcentage vol um que de fibre
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des fibri desisde palt.yﬁumﬂndsm&qamdesmhiddlameiien):auoh McontedaﬂatsoSubaﬁuraéntdﬂrolumede

pl aquette de cfhf!ﬂﬂetvfﬁ:tfwml ques contenant au mai ns une couchenag‘u ier age
U e €] C 0

de para-aram dveolu ique. otgl g'ﬂ%‘f Er!'g)ﬁq)ﬁé euré %ﬁﬂbc%‘?fg urcen atSVol& é ﬁﬁﬁ de
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0,13 fois | gpourcent age vol um que de de para-aram de pr 6sent dans | es

fibrles de para-arani de contenues dans Iea couches, mais non infé6rieur a 15 -

pox cent en volune de total de liant. is 15. Le substrat de plaquette

de clircuits de la revendication 14 contenant 50 a 80 pour cent en volune de
fibres de paga-aram de. 16. Le substrat de plaquette de circuits de la
revendi cation 14 ou 15 contenant un pourcentage volum que total de liant de
matrj ce non superieur A 42 plus 0,13 fois | e pourcentage vol um que de floc
de para-aram de pr6sent dans les fibres de para-aram de contenues dans |es
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