' T-328/ TO * DESERI PTI ON Heat Resistant Fiber Sheet 5 Techni*tal Field The
present invention relates to a_ heat resistant fiber sheet having exceibefio
‘heat resistance and electrical insulating property under a high tenperature
and a high humdity, and suitably used as a |am nate plate for an electric
circuit board, and nore particularly relates to a heat resistant fiber
sheet conposed of staple fibers consisting 10 of a heat resistant organic
hi gh ol ecul ar polymer with fibrids consisting of a heat resistant organic
hi gh- nol ecul ar pol yner as main conponents. BackgroundArts As a base
substrate used as a lamnate plate fDESCRETEON i c circuit board, 15
various characteristic properties such as a heat resistance, a di nensional
stability against heat, a dinensional stability against humdity, an.

el ectrical insulating property, &eheResigrnt ®ibekShectt ance (not easily form
distortion; curling, corrugation, etc.), a lightweight, etc., are required.
Since a heat resistant fiber sheet is excellent in several points such as a
heat 20 pesTedhmiwdFiedh el ectri cal insulating property, a di mensi onal
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t er epht hal anre%mténttwgaxﬁd’hxghnmleculampb@rbgréﬁanammmpommd.) with an organic
resi nous binder (Japanese Unexam ned Patent 30 Publications No. 1-92233

and 2-47392), etc., were proposed. However, since the former not only
devel oped a Bac@nsmmhéttschange by a shri nkage caused by a heat treatnent at
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electric against heat, a dimensional stability against humidity, an electrical insulating
property, a deformation resistance (not easily form distortion, curhng corrugation, etc.),
a light weight, etc., are required.

*  Since a heat resistant fiber sheet is excellent in several points such as a heat
20 resistance, an electrical insulating property, a dimensional stability against heat, a
light weight, etc., as compared with papers made from the other materials, recently,
the heat resistant fiber sheet is becoming to be utilized as a base substrate for the
Jaminate plate used for the electric circuit board.

For example, a sheet composed of staple fibers of a polymethaphenylene
25 isophthalamide (Conex; made by Teijin Limited) with 'a pulp made of the
polymethaphénylene isophthalamide (Japanese Unexamined Patent Publications No.
2-236907, 2-106840, etc) and a heat resistant fiber sheet composed of a
copolyparaphenylene/3, 4-oxydiphenylene terephthalamide fiber (Technora; made by
Teijjin Limibed) with an organic resinous binder (Japanese Unexamined Patent

30 Publications No. 1-92233 and 2-47392), etc., were proposed.

However, since the former not only developed a dimensional change by a
shrinkage caused by a heat treatment at a high temperature such as 250°C or higher,
but also an equilibrium water content (water content) of the fiber was large as 5 to
6 %, and the content of impurity ions is also large, the paper was inferior in the electric
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.2 insufating property and coul d not be used as the base substrate for the

el ectrical insulation to which a high reliability is required. On the other
hand, although the latter had the small equilibriumwater -content and the-
i mpurity ion content thereof was also small, since it used the organic 5
resin as the binder conposition, it had a problemthat the binder mgrated
to the surface and back sides of the paper during the production processes
and was -unevenly distributed, and as a result, the ambunt of the binder

‘existing at the mddle |ayer portion of the paper became very small to
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and thus the distribution of the staple fibers in the sheet becomes uneven. Further,
20 the resultant laminate for the electric circuit boards is sometimes deformed after a
solder reflow step at a high temperature.
Also, a sheet obtained by mechanically binding a para-type aromatic
_polyamide staple fiber (Kevlar; made by Du Pont Co., Ltd.) and microfibers (Kevlar) of
fibrilated para-type aromatic polyamide with a meta-type aromatic polyamide fibrids
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25 instead of using the organic resin as the binder, was also proposed (Japanese
Unexamined Patent publication No. 61-160500 and Japanese Patent Publication No.
5-65640).

Although this sheet was excellent in characteristic properties such as the heat
. resistance, dimensional stability against heat, dimensional stability against humidity,

30 deformation resistance (distortion, curling, corrugation, etc.), etc., there was a problem
of frequently generating inferior products in electrical insulation tests performed under
a high humidity, since the used fibrids were the meta-type aromatic polyamlde and
had a high equilibrium water content and a high impurity ion content.

That is because, since in the laminate for the electrical circuit board produoed



a hi gh’huni di ty, since the used fibrids were the neta- type ardmatic
polyam de and had a high equilibriumwater content and a high inpurity ion
content. That i's because, since in the |am nate for the eIectrrcaI crrcurt
board produced 3 by using a base substrate having g :

absorption (equilibriumwater content), a mgration off 'A%iEEN
impurity ions is generated on passing elgctricity for aIrnﬁﬁ@éVle of Jime
under a high humdity, an inferiority in the electrical Insulation occurred
and a reliability for a long period of tine could not be maintained. As
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resista fi é%aﬂ@ &P]ﬂfﬂﬁ one kind or two or nore kinds
of stapl Ofil%ers consr sting’ o eat resi g?tant or.gani ¢ hi gh nol ecul ar '
pol ymer such as para- type aromati c pol yam de staple fibers with fibrids

consi sting un%ﬂa@f favahfh, Mol ecul ar pol ymer acting as a binder in the
paper maki ng stag form ng a_ paper, and then partially softenr n and/ or
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staple fibers constituting the paper wr eac Thus, accordr ngt oone
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electric insulation and for a laminate used for an electric circuit board.

The above-mentioned heat resistant fiber sheet is obtained by bonding one
kind or two or more kinds of staple fibers consisting of a heat resistant organic high

20 molecular polymer such as para-type aromatic polyamide staple fibers with fibrids
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consisting of an organic high molecular polymer acting as a binder in the paper
making stage, forming a paper, and then partially softening and/or melﬁng the fibrids
consisting of the above organic high molecular polymer under a lngh temperature and -
a high pressure for strongly bonding the staple fibers constituting the paper with each
25 other. - o |
S Thus, according to this invention, a heat resistant staple fiber sheet,
comprising: '
(A) 40 to 97 % by weight of staple fibers consisting of a heat resistant
organic high molecular polymer, and
30 (B) 3 to60 % by weight of fibrids cons:stmg of a heat resistant organic
- high molecular polymer, and incorporated into the staple fibers(A),
wherein said fibrids(B) act as a binder by partially softened and/or melted, and,
a process for producing a heat resistant staple fiber sheet, comprising:
an aqueous slurry uniformly dJspersed with the staple fibers consisting of a heat
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bl end 6f:« (a) 5 to 30% by wei ght of neta-type aromati ¢ potyanmide staple
fibers, and (b) 70 to 95% by wei ght of para-type aromatic pol yani de staple
fibers, wherein the fiber l.ength of the neta-type aromatic pol yam de staple
fibers (a) is longer than the fiber length of the para-type aromaticec

pol yanmi de staple fibers (b) by 0.6 nmmor |onger, and 1%
by weight of fibrids consisting of an argmatic pol yam dﬁ&oﬁﬂtﬂg ﬁAgﬁgﬁﬁ
incorporated into the staple fibers (A), wherein said |{jRQri ok Dict ad a
bi nder by partially softened and/or nelted, According to a second aspect,
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15 temperature of 330 or higher, staple fibers consisting of an aromatic polymer
containing a heterocyclic ring, staple fibers consisting of a polyetherketone, etc., are
cited, and among them, the aromatic polyamide staple fibers are preferable. Also, the
above staple fibers may be used smgly or by mixing 2 or more kinds together.

The above aromatic polyamide staple fibers are staple fibers composed of an

90 aromatic homopolyamide or an aromatic oopolyamlde of which 80 mole % or more,

preferably 90 mole % or more of a recurring unit oohstituting the polyamide, which is
expressed by the following formula (I).

@ -NH-Ar;-NHCO-Ar>-CO-

25 _

Wherein, Ar; and Ars express each an aromatic group, and preferably a same
or different aromatic groups selected from the following formulae (11) provided that the
hydrogen atoms in the aromatic groups are allowed to be substltubed with a halogen
atom, a 1 to 3 Clower alkyl group, phenyl group, etc.
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containing a heterocyclic ring, staple fibers consisting of a -

pol yet herketone, etc., are cited, and anong them the aromatic polyanlde
staple fibers are preferable. Also, t he above staple fibers may be used
singly or- by mxing 2 or nore kinds together. The above aronatic pol yam de
staple fibers are staple fibers conposed of an aronmati ¢ honopol yani de or an
aromati ¢ copol yani de of which 80 nole % of nore, preferably 90 nole % or
nore of a recurring unit constituting the polyanide which is expressed by
the following formula (1). ( ' : [err] CI} Wher ei m,

Ar[err] 'and Ar[err] expressach \an aronati prederably a sane
or different aromatic groups @r ed, from tQe ow g@ ae (I11),
provi ded that the hydrogen atonms/in the arons oroup~ aJ l owed to be
substituted with a hal ogen atom a 1 to 3 C |ower alkyl P, phenyl
group, etc. 5 [er@ As for the nmet hod for producing such aromatic

pol yam de fibers and the 10 g 5 operties of the fibers are
described Tn, for exanple .
3733964, No. 3767766 and No)
Publi cati ons No. 49-100322, 1} 4- 65513,

etc. A para-type aronmatic poI yam de staple fl.bers are espe |aIIy preferabl e
as the 15 aronmatic polyani de staple flbers used in this invention. This is

a staple fiber havi mat i c t
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are cited. 23/nexepunediPatent PhblidationsNoj49-100822) No.t47 1086840, 158144152 bad Nog

property and gigysspief erable, since it contains only a small anmount of
impuri'ty ions originated froma solvent used in the spinning process, Here,

it is nore preferal} patedype framatin pdyanide stanje fbers sxe dspeoially qrefaribde bs the
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for inprovi ngUan A | hﬂ'r@@?%ﬁ fiapgmatic groups having the para-structure in the total amount of
Ar; and Ar; in the above formula (I), and concretely, a paraphenylene terephthalamide
staple fiber (Kevlar made by Du Pont Co., Ltd), a copolyparaphenylene/3, 4-
oxydiphenylene terephthalamide '(Tech.nora made by Tejjin Limited) , etc., are cited.
20 Especially, the latter is excellent in electric insulating property and more preferable,
since it contains only a small amount of impurity ions originated from a solvent used
in the spinning process,
_ Here, it is more preferable tofixa catlon-exchangeable and non-mn-adsorbmg
solid state inorganic compound on the surface of the above copolyparaphenylene/3, 4-
25 oxydiphenylene terephthalamide staple fibers for improving the impregnating
property thereof with a varnish composition and also having effects of reducing the
amount of a deformation during the manufacturing process.of the laminate for the
electric circuit board and improving the electric insulating property and dimensional
stabi]ity_ under a high temperature, since the adhesion property of the fibers with the
30 varnish composition mediated by the above inorganic compound is also improved in
the production process of the laminate for the electric circuit board, especially in the
process of impregnating the varnish composition, especially an epoxy resin, etc.
As the above mentioned cation-exchangeable and non-ion-adsorbing inorganic
compound which has a cation exchanging capability and also a nonionic substance
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property tthereof with -a varnish conposition and al so having ef feects of
reduci ng the ampunt of a deformation during the manufacturing process of
the lam nate for the electric circuit board and inproving the electric
insul ating property and dimensional stability under a high tenperature,
since the adhesion property of the fibers with the 30 varnish conposition
medi at ed by the above inorganic conpoundés also inproved in the production
process of the | am nate for the -electric circuit board, especially in the
process of gnatln the varnish conposition, espeC|aIIy an epoxy resin,
etc. As the a da sdicaahireinaha nﬂxabmagmmma,a&memmnuadmdmwmag&ﬂa
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the fibers, Pauticleg &ﬁﬂn@norga@lqa@mnoundmpmmblm@ad ite theosmptace of theefibers
preferably pyshag @g& bt 86Eadh ol Sofdrdl B 118 o iR i e WeldrlRh
surfaces are sqftene e an Tnroa into the outernost surface [ayer
part of the em@egaye;partofthe erurt her, a part of the para-type aromatic

pol yam dggst apl e fFﬁﬂ;hér hégfz‘a Hmdp
i s not p?eferabl e to haye sucﬁ% orttlygn t oo C st nce pr(yb}ggms su?ﬁéas a
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fibers used WRQ‘W@W sk Fhe weughion efith opidmess: eetn s 8 do Prehibit dhet i ¢
groups havi n&,Jé@baﬂﬁgﬁﬁgﬁwre in Ar[err] of 80 rml e %or nore and Ar[err] of
80 nole %or rmreh@ e above formula (1), and for exanple, staple fibers
consi stiA§ of a ho ﬁ@elﬁrﬂe typg arematic pelyaghde steple Bkers Inythis pvention
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4" - di am nodi @bk, etaple fibersishiibtine of 2 KofRpolphter or Qsooﬁolymer obtained by usmg
one kind or two or more kinds of terephthalic acid, isophthalic acid, etc. as a
20 dicarboxylic acid and one kind or two or more kinds of meta-phenylenediamine, 4, 4-
dzammophenyl ether, 4, 4- dlammodlphenylmethane xylilenediamine, etc, as a

dJamme are cited.

. Their representative examples are staple fibers consisting of a
polymetaphenylene isophthalamide, a polymetaxylene terephthalamide, or a
25 copolymer obtained by copolymerizing isophthalic acid chloride, terephthalic acid
chloride, metaphenylenediamine, etc., and among them an aromatic polyamide staple
fibers of having 80 mole % or more, more preferably 90 mole % or more of the récurring
unit of metaphenylene isophthalamide, are preferable.
And, as mentioned ab_ove, a part of the meta-type aromatic staple fibers may
30 be fibrilated, but it is not preferable to have such a portion too much, since the object of
this invention is prohibited by the reduction of the Jmpregnatmg property of the
varnish composition, etc. ' |
In this invention, the above meta-type aromatic polyamide staple fibers and
para-_type aromatic polyamide staple fibers may be used as mixed and the ratio of



diamne, are ci‘ted Their representative exanples are staple- fibers
consi sting of a polynetaphenyl ene i sopht hal am de, a.pol ynmet axyl ene

terepht hal am de, or a 25 copolymer obtained by copol ymerizing isophthalic
acid chloride, terephthalic acid chloride, netaphenyl enedi am ne, etc., and
anong them an aromatic pol yam de staple fibers of having 80 nole %or nor e,
more preferably 90 nole % or nore of thewecurring unit of netaphenylene
i sopht hal am de, are preferable. And, as nentioned above, a part of the
neta-type aromatic staple fibers may 30 be fibrilated, but it is not
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excel l ent ing onal stability against a heat and di mensional stability
agai nst a hum |ty &%eferabl e to mix the above neta-type aromatic
- pol yami de fibers a1t1$ to ynixdhe Abovermeta- W@W@Wﬂ?ﬁhﬂsmﬂea@t
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have a hlgher equi |1 ter _conten er cont ent

i mpur i t y1bontyee rremmatis spalvarisle ciberp t Vl?h@sbgbﬁr @m@hblam Wb mrttmtt (water
pol yami de fi Qpksnt) and BHISRSH ifpuirF idH conBéht a8lch With This df YRCpAaQFRE | C
pol yam de fi bers, re |s hat the m xe bers can not be us for
t he base aromatlc po ﬁ%ers, %y increasing the mixing ratm of the meta-type aromatic
polyamide fibers, there is a fear that the mixed fibers can not be used for the base
substrate of the laminate for the electric circuit board which is required to have a high
20 reliability for a long period of time, due to the decrease of the electric msulatmg
property, especially the electric insulating property under a high temperature and a
high humidity. Therefore, the amount occupied by the meta-type aromatic polyamide
staple fibers is at most 30 % by weight as a limit, and preferably 20 % by weight or less.
As the staple fibers consisting of a heat resistant organic high molecular
25 weight polymer other than the aromatic polyamide staple fibers, staple fibers -
consisting of an aromatic polymer containing heterocyclic ring such as a
polyparaphenylene benzobisthiazol, a polyparaphenylené benzobisoxazole, etc., or
staple fibers consisting of a polyetherketone are cited.
As shown abo{'e, by adjusting the kinds or the mixing ratios of the used staple
30 fibers consisting of the heat resistant organic high molecular weight polymers, it is
possible to make the dimensional changing rate of the sheet against a heat by 0.3 % or
less, preferably 0.2 % or less after a heat treatment at 280°C for 5 minutes and control
the maximum changing amount in the dimensional change of the sheet caused by the
absorpﬁon or desorption of the moisture by 70 1 m or less, preferably 55 1 m or less,




substrate of the Iam nate for the electric circuit board whrch is required
to have a high 20 reliability for a long period of tine, due to the
decrease of the electric i nsul.ating property, especially the electric

i nsul ating property under a high tenperature and a high humdity.
Therefore, the amount occupied by the nmeta-type aromatic pol yam de staple
fibers is at nost 30 % by weight. as a lirgt, and preferably 20 % by wei ght
or less. As the staple fibers consisting of a heat resistant organic high
nol ecul ar 25 weight polynmer other than the aromatic pol yam de staple
fibers, stapimerépinfarablyord0 gimrog less naensared Bt a metlddyshownbelvwg iandritbecomes
het erocyclic_ri uch,as ol ypar aphenyl e benzobi sthi azqgl., a . '
pol ypar aphen??sgﬁ’ge %e‘ﬁ?@% se%%ﬁg}lf thﬁ - toﬁm e E%HQF’%‘?‘?‘BBOWSa
pol yet her ket exmemely exteflent nﬁhefc&‘hiﬂﬂbndbhétﬁmelnﬁ of disttatiom @uilivey, borpaigativn, étos
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t he di mensi ohamldmab}gus:ggsmes}métst he sheet against a heat by 0.3 %or |ess,
prgf er a{a_lyI Otﬁ %O% #ﬁ%ﬁ%ﬂt}ewa tﬂ{nrleatrre t, at 2?&%%@ m nuées
and contro e g alou

sheet causedcdnged by the aadscp‘pham and ddsptipn oD moistutehwadrhieasureé byythé Golleeving m
or less, pre SS r erabl 40 [erctlmor, Less
reasur od by HEURENY TRk s M ReB peidias sheet (iefa & 88T B S 5 i i peated
electric i nshir@vnxgahatmom&iemperaﬁmmnhﬁ@rfamatniomhere of Lhumidity dif(%r%QH_-
ext renel Yo®

cor r ugat 19, O5iefd for 48 ML b Bingliec RUBREIRY S il | WBpfofiing & fiyine
di mensi o]rralt h’sfeaibnenttby lmgangsthe Sheéed by alevatiby tempergtimedions bisetem tdenperatuire
dsorpt o ot oe s e dipe R Ae e \BE SO Al Blendifile BREEH tpd 0
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perform A ateanperaigre raé‘dt eﬁmr sagne oenditiens twing, eh@\then rthe respsmmEn ur €
fromthe I 0O ZHP Sndthu OmQQJ%E t r SF&HJJQ f
10[err]C m nute,. then coo ng the shee l":&Jrﬂ:o&‘t r;ﬁr[;% et?rlpglrla ure %Eﬂ&&ﬁ of

t enperat ure $Wgﬁbn V!J@? qt@nﬂﬁmastuedand t hen successi vel y

repeating the term'fh@lﬂrﬁﬁdﬁél %ﬂésbgne Con ﬂ%%&\é&%ﬁhtﬁ&% fgﬂé’gb heat

tenperature and 300[err] C under |on tw ce,
maxi num resistant organic ecular polymer is preferably 0.1 to 10 deniers, more

20 preferably 0.3 to 5.0 demers. It is not preferable to use the individual fiber having the
thickness of less than 0.1 denier, because a good quality fiber can not be produced,
since there are many technically difficult points in fiber production such as the
.generation of breakage or of fibrillation and the cost thereof becomes high. On the
other hand, if the individual fiber thickness is larger than 10 denier, it is not practical

25 since the reduction in the mechanical propertles of the fiber, especially in its strength,
becomes too large.

Further, the fiber length of the staple fibers consisting of the heat resistant
organic high molecular polymer is 0.5 to 80 mm, preferably 1 to 60 mm, particularly 2
to 12 mm, and further preferably 2.5 to 6 mm, in the case of forming the sheet by a wet ~

30 production method. Ifthe fiber length is less than 0.5 mm, the mechanical properties
as a fiber aggregate of the obtained aromatic fiber sheet are apt to be insufficient. On

‘the other hand, if the fiber length exceeds 80 mm, it is also not preferable since the
opening property and dispersing property of the staple fibers are deteriorated to
damage the uniformity of the obtained fiber aggregate and also the mechanical



changed afount« (the maxi mnum anount of elongatlon or the maxi mum anmount of
shrinkage) in the lengthwise direction is neasured. The individual fiber
thickness of the staple fiber consisting of the above heat resistant
organi ¢ hi gh nol ecul ar polyner is preferably 0.1 to 10 deniers, nore 20
preferably 0.3 to 5.0 deniers. It is not preferable to use the individual
fi ber having the thickness of |less than @.1 denier, because a good quality
fiber can not be produced, since there are many technically difficult
points in fiber production such as the generation of breakage or of
fibrillati ommpdub@&méaggébﬂkwéaﬂemmm@ﬂﬁentm the other hand, if the.

|Slnﬁlc\e/| ?Eglrfeijgg'LtSI ﬁﬂ?ﬁ”ﬁ%’ r ger than 1 deni gﬁéﬁthtglef not Er%ctlga% 25
:‘unb;: 22 ;1 glrlg.?llis ox@oreufthée helzattlramgxantEtgahilﬂn11 ghhmechlahr@blyhmrgc td;eaﬂowabtosbe?gl e
0.5 1o 50 i e i pataply AFSieR: i 4eeh e by heciBas i Youh e iRk
o7 oduCt i on RELhod 1‘“"““““#?"”%?9?5”“‘? oS L0 ot e moohani val
B; gpert ies 4 bg{.h 3€§F ’E@f‘@d'ﬁfi &S 6‘5 PLANGHRARSS cml}?e?asg”ggqa
apt F;) be ilrﬂiﬂéﬁr?nt sta%ﬂef ﬁliran tl)eﬂgehml offteth bﬁthém af caxhparien d Imdth th:nrtgsad ?fahmnglr $he80
oroper ty of oS Seml eF IR of bikhon s RER P BIG I AnlorPRE o BRERP
t he obt ai neobtﬁblharamtégatmﬁmdhﬂknesstd]mcumbﬁthecshbet Euq)eﬁ'qaf_axstmaﬁ{adiythe
o 2 s ng0 rikifted) SopBaty B big ElsB Y mBRE the, A BB arpPadl Boiyplhul Bt
(rjg:: ?;glnt girﬂwnsffer?ﬁuthepam-Wpuhmmghﬂgd&mmdeatap]mﬁbemed to be the sane, but.
preferabl>/y 1:0 mm oe’%%n@d@?lﬁg#%&?ienﬁn of g?%is %&W{ﬁe&ﬁgﬁéﬁm
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exhibited e e case of m xing the a-type aronmatl C poPyam de

staple fi bermmmm@@wm1m| palyme@ selutiph in a gyrter in which
: a precipitating agent for the organic high molecular polymer solution and a shearing

force are present, also as described in Japanese Patent Publication No. 59-603, fibrids
90 produced by applying a mechanical shearing force such as a beating to a formed
material formed from a high molecular polymer solution exhibiting an optical
anisotropy for randomly fibrilating, are cited, and among them the fibrids obtained by

the former method is the most suitable.
As the organic high molecular pblymer for this purpose, any of a heat
25 resistant organic high molecular polymers having a fiber or a film forming capability
- and also having 330C or higher thermal decomposition initiating temperature, can be

used.

For example, an aromatic polyamide, a wholly aromatic polyester becoming a

 Yiquid crystal upon melting thereof, an aromatic polymer containing a heterocyclic ring,

30 etc, can be used, but among them, especially, a copolyparaphenylene/3, 4-
oxydiphenylene terephthalamide (Technora; made by Teijin Limited) having less
impurity ion content, a wholly aromatic polyester becommg a liquid crystal upon
melting thereof and consisting of a copolymer of p-hydroxybenzolc acid and 2, 6-
hydroxynaphthoeic acid (Vectran; made by Kuraray K. K) and the previously



Next, the-fibrids consisting of the organic high nolecular wei ght pol ymer
used in this invention is a thin leaf or scaly pieces having very snal
fibrils or randomy fibrilated very small staple fibers, having an .
equilibriumwater content of 7.5 %or 15 Iless and acting as a bi nder
during a wet type paper naking process, and for exanple, as described in
Japanese Patent.Publications No. 35-1185{g No. 37-5732, etc., fibrids
produced by m xi ng an organi c hi gh nol ecul ar” pol yner solution in a system
in which a precipitating agent for the organic high nol ecul ar pol yner
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PP3 et Ehe %by

polymers in t heai resi stant eet are |nthe ra

wei ght, 55prlulk qfith@ob@% tighfiber sheetrhpcem d)-\gbla-}l dprekibite the
weight. Int éﬁﬁm&f osRioho of theflbrlds at a '
relatlvelylﬂ(;ﬁv%/)va ue, 1t |s pree Ei gjusetheflbrlds obt ai.ned for
“exanpl e by the prodise:siBulagyttadbe d‘é§Q$r¢fl:ib§ Rrevigusiy seentioned staple fibers, since

there are fibrids elongating or shrinking by a dehydration (dehumidification)
treatment of the water content (moisture), among the fibrids consisting of the organic

20 high molecular polymers, by mixing both of them skillfully, the heat resistant fiber
sheet hardly changing its dimension by repeating washing with water and drying and
showing excellent dimensional stability against heat and dimensional stability

~ against humidity can be obtained, and two or more kinds of fibrids are allowed to be
~ 'used by mixing them.

25 Also, the fibrids consisting of the above organic high molecular polymer act as
a binder for bonding among the staple fibers during the wet-type paper maklng
process, but since the bonding force (adhesion force) is inferior to those of

- thermosetting resins such as, for example, an epoxy resin, a phenolic resin, a
polyurethane resin, a melamine resin, etc., it is allowed to add a small amount of a

30 water dispersion type binder consisting of such a thermosetting resin for improving the

paper making performance in the wet-type paper making process. _

Especially, the binder using an epoxy-baséd water dispersible resin having an
epoxy functional group in its molecule, is the most suitable, since it has a good
compatibility with the varnish composition used in the prepreg process.



Pat ent Publ i catiion No.- 35-11851, No. 37-5732, etc., and in the case of
setting the mxing ratio at a relatively high value, it is preferable to
use the fibrids produced by 10 using the nmethod described in Japanese
“Patent Publication No. 59-603, and also the fibrids produced by both of the
production nethods can be used by mxing them By mxing the fibrids in a
mxing ratio of less than 3 % by weight, 1@ tensile strength necessary for

t he paper firmation during the wet-type paper making process, can not be
mai nt ai ned, and on the other hand if the ratio exceeds 60 % by weight, the
15 bul k density ofThehatiocaipiatbytherabove binder irs bee brdpestivnfisert sheet irg thignd
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wat er di spergb]g&og-mguﬁ,bﬂﬂ&{ consi sting of such a thernosetting resin for
| mprovi ng the paper ng performance in the wet-type paper making

process. Especiallin thsehgmamrelpbbgarﬂa’dmatham’ansticpmeméslmch
resin havi ngaglanﬁ%&]aﬁ
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the weight of the fibrids consisting Q ove drganrc
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Therefore, it is preferable that the heat resistant fiber sheet of this invention
20 hasabulk density in a range of 0.45 to 1.13 g/cm3, preferably 0.05 to 0.88 g/cm3, more
preferably 0.55 to 0.75 glem®.  If the bulk density is less than 0.45 g/cms, there are
cases that the adhesion force among the staple fibers each other in the middle layer
. .portion of the paper is reduced to make the impregnated amount of the varnish
composition into the inside of the paper too much for generating a partial transfer of
25 the staple fibers caused by the flow of the impregnated varnish in the production
process of the prepreg and the production process of the laminates for the electric
circuit board, especia]ly in the laminate pressing process, and also generating a density
irregularity of the fibers at the inside of the obtained laminate for the electric circuit
board for inviting the reduction of the dimensional stability against heat and the

30 deformation resistance thereof,

On the other hand, if the above bulk den31ty exceeds 1.13 g/ems3, it is not
preferable since there are cases that the impregnation of the varnish composition into
the inside of the paper becomes almost none to reduce the electric insulating property,
dimensional stability against heat and deformation resistance.
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5 suppress the mgratlon of the resin dur| ng the wet-type papér naking
process, an adhesi'on force between | ayers of the surface and back sides and °
the middle Iayer porti on becones uneven, and there are cases of reducing
the uniformty of the orientation and the fiber density distribution of the
staple fibers in the niddle | ayer portion of the paper during a cal ender
process thereafter. 10 ~ Further,psit is preferable to mx for
exanple, a glass fiber, a-ceramc fiber, etc., into the heat resistant

fi ber 'sheet of this invention in a range of not danmaging the .object of this
invention. In the Alemlmtmekmblé ﬁmtehemﬂecstﬁ:értgthiof thedlsoad redistent fiber sheet
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The above heat resistant fiber sheet can be produced by a wet paper making
method, for example, it is obtained by we:glnng and mixing the staple fibers consisting
- 20 of the heat resistant organic high molecular polymer and the fibrids consisting of the
heat resistant organic high molecular polymer so as to make the concentration of the
staple fibers as approximately 0.15 to 0.35 % by weight, putting the staple fibers and
the fibrids into water, uniformly dispersing to prepare an aqueous slurry, adding a
~ dispersing agent and a viscosity adjusting agent as necessary into the shurry, then
25 forming a wet paper by a wet paper making method using a paper making machine
- such as a long net type or a round net type machine, imparting an organic binder resin
to the wet paper by a spraying method, etc., as necessary, drying to obtain the dried
-paper, heating and pressing the dried paper so as to make the above mentioned bulk
density by partially softening and/or melting the fibrids. _
30 In the case of performing the above heating and pressing with a calendering
- machine, it is preferable to do it between a hard-surfaced roll having a diameter of
approximately 15 to 80 cm and a surface deformable elastic roll having a diameter of
approximately 20 to 80 cm, preferably between two hard surface rolls having
diamebers of 20 to 80 cm. At that time, it is preferable to heat the rolls in a

z ®)




Also, it is preferable that the tensile strength of the heat resistant
fiber sheet of this invention is 1.5 kg/15 mmor higher, preferably 2.5

kg/ 15 mm or hi gher and nore preferably 3.5 kg/15 nm or higher, and that the
interlami nar peeling strength thereof is 12 g/16 nm or higher, preferably
15 g/ 15 mmor higher and nore preferably 5 20 g/15 mmor higher. If the
above interlam nar peeling strength is ligss than 12 g/15 mm there are
cases that the adhesion force anong the staple fibers each other in the

. mddle portion of the sheet is reduced and the anount of inpregnation of

t he var ni shtemperatireirange of 220 tpe4007S; nhereopreférably 256t toREO reamndt ahorea
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the fibridsgin Q-En%é" ' | ry,
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the slurry, momummgmwﬁWyW1W@eMnmmmMi ng
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sof teni ng and/ or gilﬁti ng the fibrids. n the case of performng

t he above h HP3REBr essing with a cal endering machine, it is preferable

to do it between #FueHed- tha'Reat eesistaht fibay shdbt BoEHIASE b pePlbrBitip’ the! RRithlgy 15
to 80 cm and surface deformable elastic roll. havgh’g’%a gilargée. of .
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'na is excellent in the dimensional stability against heat, also low in equilibrium water
content and used suitably for the laminate for the electric circuit board.
[Effect of the Invention] |
A uniform laminate can be obtained by using the heat resistant fiber sheet of
25 this invention, since it has a high tensile strength and a high interlaminar peeling
strength in spite of having a low bulk density because the fine fibrids act as a binder,
its dimensional changes in the thickness direction and surface direction of the sheet
agamSt a heat, and a temperature with a humidity are small, also the occurrence of

the scission of the paper substrate in the resin impregnation process, etc., is less, the
30 impregnating property with a resin such as a varnish composition is good and the
partial transfer of the staple fibers is less in the press-forming process of the laminates.
In other words, in this invention; ' :
@) Since the migration of the organic resin binder in the drying process of
the sheet making is suppressed, the uneven distribution of the resin binder is



13 tenperature range of 220 to 400[err]C, nore preferably 250 to 350C, and
further nore preferably 280 to 330[err]Cin order to softenor partially
melt the fibrids consisting of the organic high nol ecul ar polynmer for
sufficiently exhibiting the function as the binder. 5 Also, as to
the pressure, it is preferable to press at a |inear pressure of 150 to 250
kg/cm nore preferably at 180 to 250 kg/¢n Al so, the above cal endering
process may be performed by a one step treatnent, but in order to obtain a
paper having nore unlforn1quallty in the thlckness direction, it is

preferable tmﬁdﬂ%dﬁm@tﬁ@uﬁ@%ﬁeﬂmﬂuﬂm&ﬁdﬁeﬁ(ﬂ&ﬁwﬁeﬁt heating 10
and pressing treat@ i"‘ forrred If the congai)gmﬂ; of the heat%%and
pressi ng treatnent d?ﬁﬁg%a%ere & 83mong gbe $fap

pr Iessur er anﬂ% ﬁlﬁxﬁtfﬁf édnbismtii oﬁﬂﬂf‘ fl séﬁeﬁéap?ﬁd/&aﬂieﬁe@b bwdh@xuinarecul lar
pol yner can nqt sufficien exhi hi e ctio I nder resu ng
that the bum&&@ﬁﬁ.wp@ﬁseﬁ o AR e LS umBIe AHers ogepvedtihs OHoRs

I ess than50 éfthé Staply s ofromecdissided. 13 g/ cnjferr], the tenS|Ie strength of
t he obtai ned aromm i b sheet be and, t

i nterl anminar peeli @J su{}?e ﬁ{]{% I%@Eiet ﬁﬁ‘ﬁ’sh@v (ﬂl‘ﬁ% gg]?ae tﬂ%
heat -resi stahhpﬂegﬂﬁiorﬁﬁmpértpmmlth@deshylspg@bdorm ng the heating and preSS| ng
treat ment under -thg above can n ws a.ther nsipnal 20
change rate of O. 3 %WF%%%"%‘%QF@PP@?@% ?ﬁﬁ?@?ﬂ%ﬁ?ﬁiﬁ%‘%ﬁ@f’é Apfl &he o
I5 m nutes, aﬁlgleﬁ crietatiord @ntthé lﬁrdsb%egﬁdiﬁllﬁh@&&in ahdb;ukfabey dﬂ@etidiﬁbf ﬂma?heeal ﬁo
ow in equiljbriumwater an sui t nat e r. the
el ectri c(i ir %ﬁo{neb a[“éf%ﬁ% %?Slqrf‘?ggﬁ% @r%? fﬁwg‘ﬂ?ﬁa‘if@n@&ﬂ be
obt ai ned by osung the heat resi stant fiber sheet of 25 this invention,
since it has a high tensile strength and a high interlam nar peeling

strength in spite of having a | ow bul k density because the fine fibrids act
as a bi nder, EXAMPLE8nsi onal changes in the .thickness di rectlon and surface

arc smmi |, a so-t hobBCRTPRINE os dpniBlety eatbel Y RS, B Oy e bl
the resi A5i npveghien ii®rbypnocmeans diniited by thess exainple8D Flumﬂlee,gtlm nmegsuring
ranster or HehddBIb B eBiuied BRSSP oDl L O B e T o ess ol 1 L'e"’-" |
| anmi nat es. S) Bulk density:
~ The bulk densities were measured by a method in aooordanoe with J. apanese
Industrial Standard (JIS) C-2111 Section 6.1.
20 (@) Tensile strength:
The tensile strengths were measured by a method in accordance with JIS C-
2111 Section 7 by using a constant stretching rate type tensﬂe tester.
(8) Interlaminar peeling strength:
The strengths (g/15 mm) in peeling the middle layer portion of specimens
25 having a length of 200 mm and a width of 15 mm by using a T-peeling method, were
measured by using the constant stretching rate type tensile tester.
(4 Dimensional change rate against heat:
By using a high accuracy two dimensional coordinates measuring machine’
(made by Mutoh Kogyo K. K. ), the longitudinal lengths of specimens having a length
30 of 300 mm and a width of 50 mm before the heat treatment.and after the heat
treatment at 280°C for 5 minutes were measured, and the dimensional stability rates
against heat were calculated by using the following equation. Further, the specimens
for the measurements were collected from both the longitudinal direction and the
width direction, and the rates were compared by taking mean values of the results of




In other ~words, in this invention; (1) Since the ntgratldn of ‘t he organlc
resin binder in the drying process of the sheet naklng i s suppressed, the
uneven distribution of the resin binder is 14 noderated to inprove the
uniformty in the thickness direction of the sheet. (2) In the cal endering
treatment process for bonding anong the staple fibers, the fibrids
consisting of the partially softened ang/ or nelted organic high nol ecul ar
pol ymer, suppresses the mutual transfer of the staple fibers to prevent the
orientation 5 of the staple fibers froma disorder. (3) The filling anong
"~ the stapl e thelmeasutemérteofthbmi ds is | ess, and the inpregnation property
with the resin is good. By a synergistic effect of the above actions, the
staple fiber density and the fiber orientation in the cross secti onal

direction and s ur Panensitinak stabdityofate tgantsbeheaito (% et (engthi befora thel heate

di mensi onal _¢h MPLES
This i nventter"' 'S c})'glg&g%ﬂ{e {%Eﬁ a?&%g%ﬂ%@ﬁ ggr%%;ﬁrggﬁ%a{t%&% t I's 15
inventiol is by no neans limted by these exanpl es. Further, the maasuri ng
-met hods used in t S0l lows. (1) Bul k density The bul k
densities were @Zurﬁégm%h%ﬁ%%nggm “accordance with Japanese Industrl al
Standard (JIS) C—’Phaeqtﬁhbmumrwﬂen cortents of the staple2fibers rthe fibrids aad ghe

tensile str h I r 111
Section 7 b%{égissl ﬁ’gy‘% g%dr% a'ﬁE %ﬁ“@zﬁ n ‘3’{2; q{ilggé)tgﬁrs&&ﬁg teg # g;

| nt er | ani naspepiaensnin sar etgpoiphettcofs 12@ Ryt kquilihratingmiy am fowispheret Bk a

m ddl e dth
. nmy %@%ﬁﬁﬂé‘ﬁo@p&?& 8L %ﬁﬁv@ﬂﬁbﬁ]&ﬁ@oﬁ@é‘ IﬁIBI% r 79808 Atdsdring

of 15 by I'ng a eelin asur e usi ng the constant

stretching ﬂ:atwateyp:entegns:omtemedsmethe a@pe)z:mnsenalpdaangd:harrgaos hasedagmithe
heat: By usipomg {FHl feiliRth thiRodbFedy 4risd st409hd! 'eﬁﬁ‘fe@éné"ﬁﬁléfdeﬁ&ges

machi ne
(%).

- Further, in the case that the specimen contained two or more kinds of staple

15 fibers or fibrids, the equilibrium water content of each of the constituting components.

~ was independently measured and the equilibrium water contént of the mixed

specimen was expressed by a weight averaged value of the components in accordance

with its mixing ratio.

. (6) Evaluation of dimensional stability against a Uﬂnpenﬂmme with a
20 hunﬁdmy@nasuueabsnpmananddeﬂmmmxﬂ.

The values were measured by using a thermal analysis unit (TMA;

thermoflex type made by Rigaku Denki K. K)) at an initial specimen distance of 200

. am between the chucks of the unit, a width of 5 mm and at a temperature elevating

and lowering rate of 10C/minute. Further, the specimens for the measurements

95 were kept in an atmosphere at a room temperature and a relative humidity of 85 %

Iﬂiorhnﬂmrﬁm48hommorhng&ﬁnsuﬁmkmﬂyabafﬁngnmmmmm,mmiﬂmmwmed

The comparative judgment of the dimensional stabilities against the temperature with

humidity were performed by drawing the loci of dimensional changes in cases of

repeating ﬂmzekwaﬁng and lowering temperature in a range from the room

30 temperature to 300°C, comparatively observing the loci of the dimensional changes at

theuanpenﬁxueehwaﬁonandtheﬂanpenﬂxuéhmweﬁngpeﬁodﬁntheinﬁkﬂthneand

for the second time or later, and measuring the maximum different valve (maximum

change value = maximum elongation value or maximum dnﬁﬂgwm*wﬂum)ofthe

dimensional change loci at the before and after the temperature elevating operations



(made by “Mut oh- Kogyo K K ), the |ongitudinal |engths of specinens having a
length 30 of 300 mmand a width of 50 nm before the heat treatnent and
after the heat treatnment at 280[err]C for 5 minutes were neasured, and the
di mensi onal stability rates agai nst heat were cal cul ated by using the
foll owi ng equation. Further, the specinens for the neasurenents were .
collected fromboth the Iongltudlnal di uiection and the width direction, and
the rates were conpared by taking mean val ues of the results of 16 the
measurenents of them Dinensional stability rate against heat (Y%

{(Lengt h beénduring e tempenataetelayating ot lwpringapexstion fia jhdging thesur dlity of

The aqui 1+ bihe RO, e AaR IR el ) e, i BHL i R B SRR ED
L |r be; sPﬁgt d:ﬂ‘amml ammata@mmm@haagmbm\m&heuememmm@eva%p . pwerng

ot roopner e PGS ke aiil B T Bl et And HobicitS Bipgcl oAt Boellche 80
65 % RH sordsmensmabstaﬁasagmm@ma defornuationaesistanes-ai ned in t he

speci nens, cal cul 1RaseHe0n the weights of the specimens in:
the conpletely drm\d S{'Jr&%t%)ﬁg expr essi ng by percentages (% . Further, |in

the case that theAgyeregeha&estags g we volumaxontainimgatie oka msicontentiofer s
or fibrids, xkls r t@.—ﬂ%]s giinﬁltn tdhésHeriﬂgg
conponent s mgsﬁf{%hi%wmlmngﬁéﬂﬁgg an theﬁ@%u b?%&pwa er cont eerllli1 of
the m xed smmnmmesmreg@emedw onding dicyardiamide asa ouing agems and 2-

conponenRts t \Zﬁ%lﬁﬁﬁ r8ina
di xnm gpal éﬂltyg %@Ws%gmgerat ur%ﬁﬁ] t%&% hum di t% noi S tﬁ?e

~ absor ption bisphensl I@ﬁf e(ﬁppxymnmdmow&p@msdam@akﬂyp@m@ FeSih BRtha
anal ysi s U”iﬁméd-r%uﬁbﬁeéfﬂi’ﬁétﬁiﬂ teir.’tBﬁ Eﬁﬂﬁe bR ety IcbIIal) (ﬁ&ﬁ dtNatial

speci men di stance of e chucks_ of the un|t Ot{xeS nmm

and ‘at a t efgsenexpre 0@ IléQ&? |1ﬁ@°CaﬁE' 1Qwannteg r Fhe PIPregs Were lamips
Further, thgo#Peged s or HHE hEPRBUWHEERBisSof2 8 Mﬁf @nleRenithe diha! shflaker e

A O e Marsinaton o the Ciemich thareat by pendorming & press under 2
reduced pressure at 170°C and at 40 kg/em for 50 minutes with a hot press for curing
the resin to obtain a laminate for an electric circuit board, and a post curing treatment
in a hot air dryer at a temperature of 200°C for about 20 minutes. .

" The laminate for the electric circuit board was cut by 150 mm square, and a
20 specimen for evaluation is prepared by removing the all of the copper foil at both
surfaces equivalent to 110 mm square in the middle portion thereof by an etching
and leaving the copper foil at both surfaces by 20 mm width from the edge of the |
laminate as a frame shape.. ' . '
The maximum amounts of deformations (distorted amount or floated amount
- 25 causedbya cin']jng or a corrugation) based on the central portion of the laminates as a
reference point, were measured after heat treating the partially etched laminates fo_r
the electric circuit board at a temperature of 260°C for 10 minutes and set as the
amounts of deformation.
_ (8) Insulation resistance value of the laminate
30 By using the laminate for the electric circuit board before the etching of the
copper foil prepared in the above section (7), a pattern of comb-shaped electrodes
having an intewél of 0.15 mm was formed on one of the surface thereof by an etching,
and stored in an atmosphere at a temperature of 60C and at a humidity of 95 % RH
for 1000 hours while applying a divect current voltage of 35 V between the above comb-




- RH or hlgher for 48 hours or |onger for suff40|ently ‘absor bi ng noi sture,
and t hen used. The conparative judgnent of the dinensional stabilities

agai nst the tenperature with hum dity were perforned by drawi ng the |oci of
di rensi onal changes in cases of repeating the elevating and | owering
tenperature in a range fromthe room 30 tenperature to 300[err]C,
conparatively observing the |oci of theidi nensional changes at ‘the
tenperature el evation and the tenperature |owering period for the initial-
time and for the second tinme or later, and neasuring the maxi mum di fferent

val ue (maxi shapedlelm’g'edasal INext; afmxilmepmgltmmate hanting: comb- ahapedmhcsmdemkage_
I ft t f

;/gml;:a a?ureﬁe 518%3%%%%‘!‘88 %QC g‘ﬁ?%ﬁgo{eﬁaﬁg il ﬁ:{'ure ef eva]tl ng

or | OV\B:‘jI ntghmpreltla& _llftaula[um lyeeld@nngvahtessmmaheasurgd by appbmadlzm?:bmn?e

et of il %%‘35‘%%‘@3”85‘4&& ot &Iyggﬁgpetd@éﬁoa ﬁ F&\E}a@e and | ower’

anount of dine onal efrpera tre on and | owering
woul d bebt he r’rﬂ'ﬁ:mngﬂalb] e to the tenperature and humdity changes and

IS5 CATROM RS Ly S A oy
vol ume cont wiasi pgpaed by ofuspending nstaplet éibersofofS% %i by pweight, e donisysting of
conpost 11 or BB ERRBEEIEATE Son AinaAN ReRliilate e WLRE SRSl ", |
et hyl - 4- rretWyte aﬂmmbagahoﬁaﬁu%bym@itwdmm@g@oﬁow weightyhhayumg t y

QLSTynfg in vv?[?(ﬁ g%r% ébeegmslg'}(ﬁ%gon o lﬁ{a;hb%?%&*grhﬁg%ﬁ%%@ Qﬂ’}é&l'u%leht’pe

net hyl cel | owa’oer@oratﬁut efrd] Techngra: mmbrla't meﬂmm and fibrids of & %(byfvmlgllim
t &??l';]e %é?
hma\r/]:JnSSt hi c ness Waﬁ %Hk@%ﬁ %‘g&pﬂ r£d5| ar O?m | s
were [ ani naTemntI@de) wite watk bytshpulper angd/ rdisnersing peesds @B& made
reduced pre 131{1; %ﬁﬂdl@ thgs@tm@? 5&{1&8&&&1{1 é&ornmt es with a hot
t obtaln a

press for c rlng eresinto am nat or an e|ECtI’IC circuit .
board, aBhd a postN@Efr an@be@ereﬁtmpm@amdquu@ngad opR sguare EpARandtRADer of

200ferr] C f blackifl Hhi the Shov BepbABARILL {8Y, $ra8sis) BF Wlight Bbkyas hfog00r d
was cut .by 150 nmm squar Speci nen fof ‘eval UAtI on 1 s prg%@ﬁ

removing t hénéﬁhefbﬂlwlﬂﬁ%&ﬂbﬁéfr 1% mmums it hotsair fdxyeratcd temparatire ©
square in tgrhbe Gl igeak 6didtnt A2 <BEdt Wi a AhRWaght of 72 g/m? was obtained by

heating and pressing the above paper by using a calendering machine composed of a
20 pair of hard-surfaced metallic rolls having diameters of 400 mm under the conditions
of a temperature of 200C and a linear pressure of 160 kg/cm, then, again heating and
pressing by using a high temperature high-calendering machine composed of a pair of
. hard-surfaced metallic rolls having diameters of 500 mm under the conditions of a -
temperature of 320C and a linear pressure of 200 kgicm to soften the fibrids
925 - consisting of the copolyparaphenylene/3, 4-oxydiphenylene terephthalamide for fixing
the copolyparaphenylene/B, 4-oxydiphenylene terephthalamide staple fibers.
[Examples 2 to 7, and Comparative Examples 1 to 2] _
A heat resistant fiber sheet was produced similarly to the Example 1 except
| for changing the mixing ratios of -the staple fibers consisting of the
30 oopolyparaphenylene/3, 4-oxydiphenylene terephthalamide with the fibrids consisting
of the copolyparaphenylene/3, 4-oxydiphenylene terephthalamide, in the Example 1 as
shownin Table 1.
[Example 8]
A heat resistant fiber sheet was produced s1m1lar1y to the Example 2 except




and | eaving the copper-foil at both surfaces by 20 nmwi dth fromthe edge
of .the am nate as a franme shape. - The maxi nrum anounts of deformations
(distorted anpbunt or floated amount 25 caused by a curling or a
corrugation) based on the central portion of the |am nates as a reference
poi nt, were neasured after heat treating the partially etched | am nates for
the electric circuit board at a tenperatgire of 260C for 10 mi nutes and set
as the anmounts of defornation (8) Insulation resistance val ue of the

| ami nate 30 By using the lam nate for the electric circuit board

before the &wchsing Bbridsheonaiging of ai Ipolyperspheuylene ttamphﬂmlsngbchamg(@ a

attern of =I v, r

on one of -  FAULLPREPRSE BHLEPRFS 4R Gilgholy KONE U 18l heied TR ABIRALTE

a tenper at umwfm]@mhmﬁlémpmmmmm%wmm | e

applying a M gurrent voltage of 35 V between the above comb- 17
rodes.

shaped el ec ‘Next, after keeping the |aninate having conb-shaped
el ectrodds in Hfxampledh here at a tenmperature of 20[err]C and at a relative

oy "Bl i ng o d ¢ Sopesk 88l B 4a5¢ih LRGP LBIRRG R AL HRANHAL B ARATL

el ectrodes fasrusgeg steplerftbers ®nsisting pf= polyparaphenyleng terephthalamids, bavingthe
havi n f gpdi
Crapla 1 pelHefBRERH Bidioiy ﬁ&éﬁsf@?.ydﬁ\éﬁrgﬁd% bek I]?Hpi of S fimeigpani no
4- oxydi phenyq@hbnmwg9Wl¢amf§ni@fe1%% Gevla; madeby @féthﬁn th

t al fn Og t&%ﬂhﬂ]aﬂ
?nd?vfdf}gl f er tﬁl ckness ogﬂﬁ%gglgem erﬁg’ 9‘?[& ngtgml? and gﬁan

equi val ent @F&MEWIG& of 4.1 % (Technora: rrade by Teijin Linited) and

fibrids of 5 % 'bth, consi sting of copol yparaphenyl ene/ 3,
4- oxydi phenyl ene tereph hal ami_de made by Teijin Limted) into water by a
pul pertand E;dl ngAaheat g‘ﬁg@ﬂhécg o sz/ﬂ'ﬂﬁ %E’@ﬂé‘}' Foreanple d 1pxCepty)
SO as to ma I §%er® Bf A0 heiﬂr%ﬂe was
pr epar ed by u5| $qu&@ opg ggnd .pape Hg‘;ﬁrdgi bfﬁnea %éuhe
above pdde ]i:"ﬁ'ﬁ%-‘%\%ﬂ ipqymg, s@’ﬁiﬁ ‘%éj%][r"‘a« t M d
gg %l ng ftér pth ofl® it HdGh eqidlforileh whter Sntéit of il 5% (EEVRE;3hadEh Du Pont
[er ] Co., Ltd) and fibrids of 10 % by weight consisting of the polyparaphenylene
terephthalamide having an equilibrium water content of 5.4 % (made by Koron Co.,
Litd.).
20 [Example 11]

_ A heat resistant fiber sheet was produced similarly to the Example 2 except
for setting a mixing ratio of the fibrids consisting of the copolyparaphenylene/3, 4-
oxydiphenylene terephthalamide (made by Teijin Limited) as 5 % by weight, and also
imparting a water dispersible epoxy resin binder having a solid portion concentration
25 of 10 % by weight (made by Dainippon Inkikagakukogyo K. K) so as to make the
above resin component as 5 % by weight with a spraying method, in the Example 2.
[Examples 12 to 19, and Comparative Examples 3 to 6] '
A heat resistant fiber sheet was produced similarly to the Example 2 except
for changing the heating and pressing conditions with the high calendering machine,
30 inthe Example 2 as shown in Table 1. |
| [Example 20 to 23]
A heat resistant fiber sheet was produoed 31m11ar1y to the Example 2 except
for changing the fiber length of the aromatic polyamide staple fibers, in the Example 2
asshowninTable 1.



Further, a heat* resistant fiber sheet having a unit weight-of 72 g/nferr] -
was.obt ai ned by heating and pressing the above paper by using a cal endering
machi ne conposed of a 20 pair of hard-surfaced netallic rolls having

di aneters of 400 mm under the conditions of a tenperature of 200[err] C and
a linear pressure of 160 kg/cm then, again heating and pressing by using a
hi gh tenperature high-cal enderi ng machi nggconposed of a pair of
hard-surfaced nmetallic rolls having dianeters of 500 nm under the
conditions of a tenperature of 320[err]C and a |inear pressure of 200 kg/cm
to soften the f[HExangsle24] consisting of the copolyparaphenyleneIS

4- oxydi phenyl ene t tha.I f'or fixing,the.cqpoly phenyl.ene/ 3,
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t e.r SPltar T T 13, Mhokihor Aol 3 K pofS s °”tt$ﬂzeengieaspgpa§ﬁyﬁ'§m+‘3eﬂ?%ﬁ£ o
- oxydi phenby wright é B ¥tliyaweightieased ontthe tdfabwpight & the staple ﬁ&i@)’fm&h&}mé
el e e L R B A o Y e
havi ng the tmadenbysTelfinadimitéd)i end| ﬁbmdbaarofoﬂOl %12b3dewelght aoshsistingr ofeﬁlgt h
Co. o Lra i RofBatapb R P Gy e HreB el (mBfe pPREin Bima) ™
pol ypar aphenyl eﬁ'ésaslplesz&fp(%bhenyl ene terepht hal am de, | n the Exanpl e 2.
[ Pxanpl ellglx Al NCAA HeBP bl fitleP Sheet W proMiol sBANET ooStnT mlhple b2 kit
P fg changmg the mixing ratio of the staple fibers .consisting’ of the
copolyparaphenylene/3, 4-oxydiphenylene isophthalamide with those consisting of the
polymetaphenylene isophthalamide, in the Example 24, as shown in Table 1.
[Example 29] _
A heat resistant fiber sheet was produced similarly to the Example 26 except
20 for changing the fiber length of the staple fibers consisting of the polymetaphenylene
isophthalamide to 3.4 mm, in the Example 26.
[Example 30]
A heat resistant fiber sheet was produced sm:ularly to the Example 27 except
for using staple fibers consisting of a polyparaphenylene benzobisoxazole instead of the
25 staple fibers consisting of the polymetaphenylene isophthalamide in the Example 27. -
[Example 31]
A heat resistant fiber sheet was produced s1mﬂarly to the Example 27 except
for using staple fibers consisting of a polyetheretherketone (made by Teijin Limited)

instead of the staple fibers consisting of the polymetaphenylene isophthalamide, in the
30 Example 27.

[Example 32]
A heat resistant fiber sheet was produoed similarly to the Example 3 except
for usmg fibrids consisting of a polymetaphenylene isophthalamide having an
equilibrium water content of 7.2 % instead of the fibrids consisting of the




for using-stapfe fibers of 90 % by wei ght, consisting of the

polypar aphenyl ene 15 terephthal ani de, having the thickness of an

i ndi vi dual fiber of 1.42 denier, a fiber cut length of 3 nmand an

equi l i briumwater content of 1. 5 % (Kevl ar; made by Du Pont Co., Ltd.) and-
fibrids of 10 % by wei ght consisting of the pol yparaphenyl ene

t er epht hal am de havi ng an equilibrium wager content of 5.4 % (nade-by Koron
Co., Ltd.). 20 [ Exanpl e 11] A heat resistant fiber sheet was produced
simlarly to the Exanple 2 except for setting a mxing ratio of the fibrids

consi sti ng ofopblypaxaphenhylpne/3 @fexydiphenyRne 4erephthelaminide)ih ¢heExamplet& hal ami de
(made by Teijin im'ieﬁgl as 5 % by weight, and also inparting a water

di spersi bl e epo@a@ bi nder having a solid portion concentration 25 of
10 % by wei ght ( nadehdéat msmhpﬁber Shekt wag produog] sintilaily te dheExampied extepe

above resin gonpoen a % ) t ho

Beanpl 2. (B RAE Ay, Bomddhg ot & polimclaShRiG, MenAEh e il an
resi stant5fi émn]ibﬂmntwasﬂs cputenitiofd %l(Vedtm‘.d,ynade by KuiezeypKe KD nsteedtof fthe
changi ng the n h

machi ne, 30 | n%ﬁ@ﬁ%?%ggpo hleé’g‘]%e E"Eg‘g‘r‘ﬁg% ﬁh@ﬂ%@fm&@ﬁ%at
resi stant fitherExsingsde Swas produced Si m I arly to the Exanple 2 except for
changi ng t he fl@%ﬁﬁﬁgaﬁh of the aromatic polyam de staple fibers, in the

Exanple 2 as sh ble 1. 19 [ Exanpl e 24] A heat resistant fiber
was produced si mi IArhe;xtmsistaw:ﬂmrshéa: waspwdpted similaslyrtg the Exhmple B exeept

57 5% (o619 oih, il AMALINEETof 4 JolBSERGRE Bt SRERRBCHARE )
by wei ght, oéquﬂﬂmmhmf wader mnﬁeateef Weﬁé%ammwdoﬁnﬂle ﬁbndscoomslsnng of lﬁle
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content of .1.8 Hxempiedd a: made by Teljln Limted), staple fibers .
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15 for using fibrids of 7 % by weight, having an equilibrium water content of .6 %
(Kevlar; made by Du Pont Co., Ltd.) and fibrids of 8 % by weight, consisting of a
polyparaphenylene terephthalamide énd having an equilibrium water content of 5.4 %
(made by Koron Co. Lid.) instead of the fibrids consisting of the copolyparaphenylene/3,
4’-oxydipheny1ene terephthalamide in the Example 3.

20 [Comparative Example 7]

A heat resistant fiber sheet was produced similarly to the Example 2 except
for not using the fibrids consisting of the copolyparaphenylene/3, 4-oxydiphenylene
‘terephthalamide and imparting a bisphenol A-epichlorohydrin-type water dispersible
epoxy resin binder (Dainippon Inkikagakukogyo K. K.) so as to make the content of the

25 resin as 10 % by weight with a spraying method, in the Example 2.

The production conditions for the obtained fiber sheets are shown in the Table
1, and the various characteristics evaluated by the previously mentioned measuring
methods are shown in Table 2. |

| Further, prepregs were produced by i.mpregi_lating the varnish composition
30 according to the method described in the previously mentioned measuring methods by
~ using the above fiber sheets, and results of measuring the amounts of the deformation
and the insulation resistance values under a high temperature of the laminates for the
electric circuit plate produced by using the same, are also shown in the Table 2.
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of 5 nmm ( Conex;

the*t hi cknéss of an indivi dual
made by Teijin Limted),

fiber of 3.0 denier and-the fiber
rand fibrids of 10 % by wei ght,

| engt h

consi sting of a copol yparaphenyl ene/ 3, 4'-oxydi phenyl ene terephthal am de

(made by Teijin Limted).

[ Exanpl es 25 to 28] A heat

resistant fiber sheet

was produced simlarly to the Exanple 24 except 15 for changing -the m xing
ratio of the staple fibers consisting of g he copol yparaphenyl ene/ 3,
4' - oxydi phenyl ene i sopht hal am de with those consisting of the

pol ynet aphenyl ene i sopht hal am de,

[ Exanpl e 29] A heat

Exanpl e 26 except 20
f

for changing the fiber
taphenyl ene i sophthal am de

to 3.4 mm

in the

in the Exanple 24, as shown in Table 1.
resistant fiber sh@abletas produced simlarly to the
length of the staple fibers

consi sting the paly
Exanpl e 26. [Exarrpl e 30] A heat resistan{Cutleegthofifet was produced
simlarly tqg the Exanplle ZMQaﬁo(%)r u lst?ﬂ@ﬁbeﬁ'bb Hiéh%}énqmaiﬁoﬁg pf a
pol ypar aphenyl ene benzgbi soxazol e instea 2% staple fi bers
consi st ng gr 1 e pOI VA L1 apnenyl ETTE bUp Llloll oun depn lpﬂlg Exa lp .
[ Exanpl e 31]| A heat reg he ef was prodyced™s | af | %arthe
Exanpl e 27 except for usﬁ?ﬂé"iﬁpﬁb eh‘?‘ﬁgrs consi st i 1d;e@per§1ture ssure
pol yet heret herketone (fade by Teljin Limfted) inste¢ad dfOt he st Ggfam) i per s
consi sti ng df Colnpapivgiet afggenyl pne 2sopht hal gmi de| 1 n 320e 30| BEgmopl e} 27.
[ Exanpl e 32]| Bxi@ple regi stant fiper sheef was prodyiced simlafly to the
Exanpl e 3 exC 1nr ggin T ‘Scnsimin of —apot aptenytHFRe
i sogﬁt hal am G'EQé‘.IgJB P' f 8"55; H-b AR cgatcnt p ﬁﬂ? F 1“%1\,“ ' e t he
fibrids Conci mnie tthe 20 "nnr‘jQInar F—lphpay| en 3/ '-2 @0 OXV"]I p. ’yl ene
t er epht hal an j Bgamble the Excple B. [Bxanmpl e 38] A heat 326si st ant 200ber|
sheet was prjoBxmeglesi4n|l arI35 to [ he Fxampl e 33except f@20usi ng figdpoi ds
consi sting af Egaigley B aphegpyl eng sphtal angde havi NG © PFqUidgpbrTim
wat er conte [E:ngﬂe%6 ecCt r5-ﬂl, TRUE 5@, Ky ag KK nmau O tlﬂﬁo
Example 7 40 60 3 320 200
Comparative 35 65 3 320 200
Example 2
Example 8 90 10 3 320 200
Example 9 90 10 3 320 200
Example 10 90 10 3 320 200
Example 11 90 b 3 320 200 -
Comparative 90 10 3 200 200
Example 3
Example 12 90 10 3 220 200
Example 13 90 10 3 280 200
Example 14 90 10 3 340 200
Example 15 90 10 3 380 200
Comparative 90 10 3 420 200
Example 4
Comparative 90 10 3 320 130
Example 5 '
Example 16 90 - 10 3 320 160
Example 17 20 10 3 320 180
Example 18 90 10 3 320 220
Example 19 90 10 3 - 320 240
Comparative 90 10 3 320 280
Example 6
Example 20 90 10 1.2. 320 200
Example 21 90 10 5 320 200




fibrids”consi sting of the copol yparaphenyl ene/ 3, 4'-oxydi phenyl ene

t erepht hal anmide, in the Exanple 3. [Exanple 34] A heat resistant fiber
sheet was produced simlarly tao the Exanple 3 except 10 for using fibrids
consi sting of a pol yparaphenyl ene benzobi soxazol e havi ng an equilibrium
water content of 4.0 %instead of the fibrids consisting of the

- copol ypar aphenyl ene/ 3, 4-oxydi phenyl ene tgrephthal ami de, in the Exanple 3.

[ Exanpl e 35] A heat resistant fiber sheet was produced sinilarly to the
Exanpl e 3 except 15 for using fibrids of 7 % by wei ght, having an
equilibriumwater content of 4..6 % Hin e by Du Pont Co.,. Ltd.) and
fibrids of 8 % by weight, consi sti ng of a pol yparaphenyl ene terephthal am de
and havi ng equilibriumwater content of 5.4 % (made by Koron Co. Ltd.)
instead of thExémiple 285 | cond0st i ng ofl0t he | copdigypar apherggoene/ B, 200

4' - oxydi pheny EgampleszE pht hagoam de 1 ot he|[ Exanp e 3 20_320 [ :)rrp%gtl vie-
Exanple 7] A Eﬁﬁlpkﬁl 3T ar§7./T3l be sil%ﬁt Vs gz guu EO0STIRRar Lléoblle

Exaﬁp| e 2 e)\b IIUL 1,1 I. He-—t111¢S uuu.:' °+ + hn
C0p0| ypar ap ) QEI% :@\/ nh nylmnp Prpla{'l hal A d¢32;Qnd 1 BIQPDI’]G a
bi sphenol A- eEK%?hP]@r?@h dr|7ﬁ/14vpe watldr di speB&bbl e| epox820r esi h bi20@er
(Dai ni ppon ||nEk«apki2Tkdgy67rK) ko ap to|makg/5he font e of hezaﬁ rlesin

as 10 % by Yhpiggh[a gpY jHy1 ng meibhocl |n3y5e ExanplgnZ- %guuc ion
conditions f X 'Lai ] be stieets oyt Tau e and t he
vari ous char%ﬁe};’etﬁ.@u c,"7 '/‘ Y ﬁ%ﬁ—pﬂé\m sl med oned—n:ezggi-i-nng
net hods are | ple30rhn 67523 1 e pradguced| by 200

i npregnat i nd Example3ii sh 66APHsifi 0030 |acco8di nglto t320 net hod 208scrji bed
in the previjoEsdniplet2t | oned@sneaspuri ng netf hodsgby upi ng gopge abpve gppber

sheets, and |[rRgahpl 387 [ Teagyr 1 Nl thqgamopints g ThE derfﬁbmati ma3gg the
“insulation r (318131(32 t r-gh—tenperattre t+he—tamaates for
the el ectri g—Errett—plate—Produced-By using the cn"a,yﬂe_a;sn wai n
the Table 2. |lxample5h|q 186 Lengtlf of 3 320 200
.| Comparative 2 .0 '3 320 200
Example 7




M xng ratio(%*

staple fibers Hi gh cal ender conditions-(m) <Heating

Li near Staple fiber Fibrid , tenperature Pressure ([err] Q)
(kg/ cm) Conparative 98 2 3 320 200
Exanmple 1 Exanple 1 95 _ 5 -3 320 200
Exanpl e 2 90 10 3 320 200 Example 3
85 15 3 320, o 200 Exanple 4 75
25 3 320 - 200 Example 5 65 35
3 320 200 Exanmple 6 50 50 3
320 - 200 Example 7 40 Table 260 -3 320
200 Conparative 35 65 3 320 200
Exanple 2 Exanple 8 _ 90 10 3 320. 200
Exanpl e 9 90 10 Characteristicpropertiesof 320 Lamﬁﬁtﬁe&radvpl e
10 90 10 héat resistant fibeikheet 200 | Eadk eirdult
5198 § :’:3 320 200 Corrpgr at lve boari?o
S BulkZ P¥ensi i iutr i f tion
10 3 s ol | tntrelemigy Fmount of fn® Son
3 P80 DO Exihnme@ﬂ,lél ton | 3
340 200 Exarpydms ks 90 _ Q&R0
200 Conparati ve 90 - g5 mm mm 200 .
Exanpl e 4 Cpnparati e 90 320 130
Exanple 5 Exanple 1 QQ : 320 160
Exanpl e 17 |Comparatiye'| 0.38| 1.30| 104 | 30.34 189 B2074 8.6140 IRanpl e
18 90 |Ezample In 3 ' 320 220 {Fxanplle 19
90 jByample 1]051| 44 | 30329 006 | 188 31 | 26 | 10@
Example 2] (.71 | 5.8 43.2 0.03 2.05 20 2.0 1012
Example 3] 0.77 |- 6.7 45.8 0.02 2.16 15 1.7 1012
Example 4)0.82] 7.9 66.3 0.16 2.38 42 29 1010
Example 5/095| 83 | 624 019 | 263 53 32 | 109
Example 6| 1.02| 7.6 69.5 0.25 271 b4 3.3 10°
Example 7| 113! 11.2 83.2 0.29 2.95 69 34 109
Comparative | 1,18 { 7.9 70.8 0.36 3.12 77 44 108
Example 2 '
Example 8 0.62| 3.1 17.0 0.03 2.18 17 2.1 104 |
Example 9] 0.67| 5.4 34.8 0.01 1.77 15 18 109
Example 10| 0.55 | 2.9 15.6 0.056 1.90 19 2.3 109
Example 11] 058 | 4.8 142 0.06 2.08 34 2.5 1012
Comparative | 0,40 | 1.3 119 038 | 212 i 3.9 109
Example 3
Example 12) 048 | 1.8 14.4 019 | 210 62. 3.3 1011
Example 13]0.63| 39 | 20.1 005 | 207 | 92 24 | 1012
Example 141 0.79| 7.8 45.7 0.02 2.03 24 2.3 1012
{Example 15{ 0.97 | 89 51.6 0.01 2.01 33 2.9 1012
Comparative | 119! 9.9 60.2 0.02 2.00 58 3.7 109
Example 4 : _
Comparative | 0.42 | 14 16.7 0.26 2.00 57 4.2 10°
Example 5| -
Example 16| 049 | 3.4 23.9 0.06 2.08 32 2.6 1011
Example 17| 0.65| 5.2 444 0.02 2.04 22 2.1 1012
Example 18] 0.72| 6.3 44.6 - 0.01 2.01 28 2.2 1012
Example 19} (0,54 | 3.7 31.1 0.02 1.99 48 3.1 1012
Comparative | 143 | 1.6 20.6 0.04 1.96 71 3.9 101
|Example 6| - :




Conparative 90 . 10 3 320 . 280 Exanple 6

Exanpl e 20 90" 10 1.2 320 200 Exanpl e
21 90 10 5 320 200 22 Tabl e
1(continued) Exanple 22 90 - 10 . 10 320 - 200
Exampl e 23 90 10 13 . 320 200 Exampl e
24 87/ 3 10 3/5 54 320 200 Exanple 25

84/ 6 10 3/5 320 - 200 Exanple 26 76/ 14

10 3/5 320 200 Exanmple 27 - 67/23 10

3/5 320 200 ExanprebSicontindddy31 10 3/5

320 200 Exanple 29 76/IZ—__J;_—TU_J‘ 3/3.4 320

200 Exanpl e 30 67 [/ 23 10 3 320 200
Exanpl e 31 |[Exsgdle230(0.73| 10| 11.3 |3028 1.98 32062 3.320p tranpl e
gg -85 Exawple 210065 | 45 |5 317 | 001590 206 1 15)0[DRFPTE fie

5> ABeample 22/ 087] 25 | 18850[ pi14 | SU8 ToMoc| 50 | f

3 4Brample 23} 0484 13, a8 vk 021 oo 215 69 | 34 |[=3100

320 Brrnnle 2400627 3.2 43 T4Hdl e| 20@ar|acR69i dt i 58pr pped.Vi e 110

Lam nat e for|Ekeale 12850584n6.% i|bensgheet 0.01 213 | ehect{icyglirfugu Bpar d
Bul k * Tensi | Exkipi8[ AT 6a0 || ' G410 EOWT T PT b gET P Teg Oty AT opt
Insul ation  Gmple 27(0.78] 7.3 | 604 | 008 | 224 | 19 18 | 100
Example 28/ 0.71| 8.1 644 0.26 2.21 69 3.9 108
Example 29| 046 | 2.2 13.9 0.22 2.03 66 |. 33 1010

|Example 30| 068 57 | 398 0.05 2.02 18 15 | 102
Example 31 069 5.8 38.7 0.02 2.07 15 14 1012
Example 32| 052 | 2.6 143 | 001 | 275 13 14 1012
Example 33/ 069| 55 | 416 0.06 1.64 24 1.7 1022
Example 34| 066 | 5.2 39.2 0.03 1.96 16 1.5 1012
Example 35| 058 | 2.9 16.7 0.02 2.29 16 1.9 1010

Comparative | 1.41 | 2.3 8.2 0.34 2.55 T 41 101
Example 7 . ' '




density strength peeling water wat er change by defor ma“r esi st ance-
strength cont ent cont ent hum dity tion g/cnferr] kg/15mm

absor bati on : [err]/mg/15 nm % % and

nm desorption [err] m Conparative 0.38 1,3 . 10. 4 -0. 34 1.89

74 3.6 10[err] Exanple 1 Exanple 1 0.51 4.4. 30.7 -

0. 06 1.93 31 2.6 10[ g5r] Example 2 0.71 5.8

43. 2 0. 03 2.05 20 2.0 10[err] Example 3 0.77 6.7
45. 8 0. 02 2.16 15 1.7 10[ err] Exanple 4 0.82 7.9
66. 3 0.Possibility of Infustrial UtifiZation 2.9 10[ err] Exanple 50.95 8.3
62. 4 . - 0.19 2.63

7.6 60 5 Adieatio fbgr SHeet in this ghvention i gbt5irell by GVERS hechroheps -
1.13 11. 2 of thé3Redt resistant @béPsheets ﬁroﬂﬁced by usig the oonveﬁtldnal techi@jogyrand

Co ti 8 0. 2 . 77. ; 4. 4
oL oerT a1t she faminates §r gl glectrty ciibuit boards; diecially redifipg dimepSipfal
17 B, 81:hangébclt11mrﬂb]teﬁpalmhrel ad Bgﬁg%lty &uihgeg s and r8&15dh6g wa_téi'bﬂ?orptionl. 7
15 1. err a .. ) . 0.

I 00 Tate (q watét et 1€ pRpyve et igsulatprgresistancsy hd the
0. 06 2. Gomatic ﬁbaﬁ sheet ha\’élng a thl'D[tmsﬂb dtremgth andvan iftedlamindr Peeling
11.9

. _ err 12
048 1.8 s%re gt:hli? ijtamed Swe the l@nﬂ?te for theeéectnfl mmt@tngJ)ard %&%Mye
Exanpl e 13 Qisfiy the3amatic fibé2Oshket as itsObdke substratd) does not p2fetically gerzerdte

10[9”115{‘6;%1:8@31,7%@%%?@%9’“@%% tgpmdgim%lg%cessgrazﬁﬁguse, %tiezércmt 33

2.9 10[ erdepig@asrpessitie, aad itlis & epoch thaking Bidterial since evaploadingznodectronic 58

200 g niERspa bR ShinfPn At tofyiratine ofh frpidity e a

- 23.9 0.lemlless cerangig chip carri@? a bear chip, éc., dxmsm[ydaqumlhegmelmbﬂayls 5.2
44. 4 0. 6.3
a6 rg%mtamer% f084a long per@é of time, a%xd%espemaliglr &hé }amﬁﬁ%ﬁi@ﬁﬁer]sﬁe& dPthis
15 invention is suitable for the laminates used for the electnc circuit. boards for uses
requn'mg high degrees of light weight, dimensional stabilities and heat and moisture .
resistant electric insulation property.




Exanpl & 19 0.54 3.7. 31.1" 0.02 1.99 48 “1 3.1

9.8

003

10Lerrf‘fﬁﬁﬁéTarrve**i—ASf 1.6 20.6 0. 04 1. 96 71

3.9 1 I 24 Table 2(continued) Exanple 20 0.73 1.3
11.3 ﬁ'm I}Iﬂﬁlﬂg@"“ﬂ 3.3 10[err] Exanple 21 0.65 4.5
31.7 1.7 10[ err] Exanpl 3&?6—57——2-—5___
13.6 . 2.08 41 3.0 o30[err] Exanpl|{Hi SHEED HAS BEEN |
0.21 2.15 69 = 3.4 10[err] Exanple 24 0.92 3.REPLACED.4
0. 22 2.09 58 3.7 10[ err] Exanple 25 0.737:6.2 AZ e
0.01 2.13 12 1.5 10[err] Exanple 26 0.74 6.4 44,1
0.01. 2.78 16 1.8 IO[eQﬁ%Kéagnple 27 0.78 7.3 60. 4
0.03 2.24 19 1.8 10[ er mple 28 0.71 8.1 64. 4
0.26 2.21 69 3. 10[ err] Exanple 29 0.46 2.2 13.9
0.22 2.03 66 0.68 5.7 39.8
0.05 2.02 éheatﬁ“%a“ts%%%ii’?% Sl}%‘%ﬁrrﬁ?%“’{?imé’ 69 5.8  38.7

0. 02 3 07 1%4) 40 fo I % byWadightr df stapdefibers Shsiting of Xhént residtans
0.01 2.75 }3; lcuiar ! 10[er4] Exanple 33 0.69 5.5 41.6
0.06 1 621’%31“0% moleculdr-polymefn @041 Eyanple 34 0.66 5.2  39.2
1.96 1Bp 31706@%dlyrv]ve1ghmﬂﬂbmd350&1éﬁﬁg ofaBeat reélﬁtaﬁt orgafid) 2
2.29 err cn 4 0.34
2.55 glghmo%allarpo % %éﬁsﬁ?é’%%‘?‘%ﬁ'?@y of Industri al

Utilizati on mrelmsanhﬁbmdfs(B)ectaﬁaahhderbyﬂmmﬂnSMdand/sr misltad.ned by

i bnal % cchibonteaRAng S 5P shee? B cRIREL &y BBl Sl ™

circuit boastaple é"&)pmcmrlsis}mgedﬁjal heptdresistantoneganic high molecular polymer are

sol vi ng
t he con

15

20

25

- 30

aromatic polyamide staple fibers.

3. The heat resistant staple fiber sheet as claimed in claim 2, wherein the
aromatic polyamide staple fibers are aromatic polyamide staple fibers. :

4. The heat resistant staple fiber sheet as claimed in claim 8, wherein the
para-type aromatic polyamide staple fibers are polyparaphenylene terephthalamide
staple fibers and/or copoly(paraphenylene/3 4’-oxyd1pheny1ene terephthalamlde) staple
fibers.

5. The heat resistant staple fiber sheet as claimed in claim 4, wherein the
copoly(parar;henylene/3 #£-oxydiphenylene terephthalamide) staple fibers have solod,
cation-exchangeable, non-ion-adsorbing morgamc compound particles fixed to the
surfaces of the staple fibers.

. 6. The heat resistant staple fiber sheet as claimed in claim 2, wherein the
aromatic polyamide staple fibers comprising a blend of
(2) 5 to 30 % by weight of meta-type aromatic polyamide staple fibers, and
- (b) 70 to 95 % by weight of para-type aromatic polyamide staple fibers.

7. 'The heat resistant staple fiber sheet as claimed in claim 6, wherein the
para-type aromatic polyamide staple fibers are polyparaphenylene terephthalamide
staple fibers and/or copoly(paraphenylene/3,4™-oxydiphenylene terephthalamide) staple
fibers. | | |

8. The heat resistant staple fiber sheet as claimed in claim 7, wherein the
copoly(paraphenylene/3 4-oxydiphenylene terephthalamide) staple fibers have solod
cation-exchangeable, non-ion-adsorbing inorganic compound particles fixed to the
surfaces of the staple fibers.

Sheet Has Been RTlaced
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5 chariges due*to tenperature and humdity changes and reducing water
absor iumwater content) to inprove electric insulation

resi st aromatlc fiber sheet having a high tensile strength
and an I[Iﬁiﬂ"@ ﬂl |ng strength i s obtained. S.prce--+h 1;3 % 8 {for
t he el rd produced by using the arbﬁﬁlﬁ %HFEELR as

its base substrate, does not.practicallysgenerate 1p di Jikht Pl ; i ng
and corrugation in its production process or in its%s®~a fine ci rcwt
design is possible, and it is an epoch making material since even | oading
an el ectronic pak Hhe heptaesistant stappafibérosshecad tlaivhethin elgim 16; twheeeinethat ur e

W th hum dit ch as I ea c chi a er bear
directly by n%etg e?mm:il ﬁ' a‘?ﬁ%P?%r%‘QF’f’f ?%8? X@?%WW&S?I’WB@?# d of
tinme, and esiapls filers, the aromatic fiber sheet of this 15 i nvention is
suitableforth a'nae used fo hg, elgctric fof. S
requiring high rg@% %?ascﬁeélﬁ%@? B %@ﬁé ﬁ%f‘m%(tl f’l?'}lﬁ ?vlg%%nt%gt
and noi sthur (Ebelelenglﬂmﬁ theahetzt-type aromaﬁ@o]yamlde stppldﬁbers(a) akﬂ théllﬁb@ﬂhﬁgﬂﬁ)f
CLAI M5 1. g 40 to
0790 by wei gt oA, SR BRI, Saple BerBE D BRI iy longer o,
(a) 5 to 30% by 1ki dthe héatrre&mmyptaphrﬁbmtsheetms! q‘tmmedensammte:ld]msélrm 1Gnd
(b) 70 to 9 - t hol
wherein the% gégn\eﬁéegg%‘ﬁg%?ﬁ%@ r%ga e%E YPé a?xgt haf X%%gl%ﬁ%ﬂiﬁtpggﬁ fargers
(a) is | ongdibridéancansistibgbeof | emgtpply;iaraphemhm t yerepbthaleanide pahgiari de
stapl e f| ﬁng h ]5% 60 % by wei ght of
fibrids on@éwaﬁé?&gﬁe%%aﬁﬁﬁg&f Iée&’po ymer, ?and i ncorporated into
the staple fi berbz ( Abhe hﬁ?érreﬂstasastapla fihergbegtays dmmedslnamm of gtaimisyl to 10,
partially s %é"&? ﬁb%ﬂ ﬁgs"‘&$ tﬁ%ﬁ Ie@ﬁfa? 18,9;95.
sheet as cl g{}%eﬁgﬁl n g & erel oﬁ%eg%g‘?a type aromat | c po yaﬁi
staple fi behgvgaébgdppﬁbrla@h%raﬁgenéﬁomr?etpﬂfZMm de staple fibers and/or
copol y( par apheny{gn %Qdaﬂ ﬁbﬁﬂl‘ ysc}ﬁ:%%ﬁsf 1 3.
'The heat resi stain:f grt‘%p#eat?é er bE'%ét as c a| med I.n aim'2 erelﬁ)e¥
15 wherein the heat resistant staple fiber sheet have a bulk densﬂ:y in the range of
0.45t01.13 g/cm3
- 14. The heat resistant staple fiber sheet as claimed in any of claims 1 to 10,
wherein the maximum amount of the dimensional change of the heat resistant staple
fiber sheet measured by the following method is 70 ££m or less.
20 <The method for measuring the amount of the d1mens10na1 change due to the
dehumidification of the sheet>
The heat resistant staple ﬁber sheet (length = 20 mm, width = 5 mm) kept in
an atmosphere under a room temperature and 85 % RH or higher for 48 hours or
longer and sufficiently absorbing moisture, is treated for drying by elevating the
25 temperature from the room temperature to 300C at a temperature elevation rate of
10 C/minute, then lowering the temperature to the room temperature at a

temperature lowering rate of 10C/minute, then repeating the elevation and lowering
of the temperature from the room témpemhue to 300°C twice, and the maximum
amount of the dimensional change (maximum amount of elongation or maximum
30 amount of shrinkage) in the longitudinal direction of the fiber sheet was measured.
' 15. The heat resistant staple fiber sheet as claimed in any of claims 1 to 10,
wherein the dlmensmnal change rate of the heat resistant staple fiber sheet in the
longitudinal direction on heat-treating the sheet at 280°C for 5 minutes is 0.30 % or
less.

Sheet Has Been Reilaced
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copol y(’par aphenyl ene/3 4' - oxydi phenyl ene terepht hal am de) ~'st apl-e fi bers
have sofid;cation-exchangeabl e, non-ion-adsorbing inorgani ¢ conpound
part i cl e rfaces of the stapl e fibers. 4. The heat

resi stan mﬁﬁﬂ[ﬂ! ”bﬂj eet as claimed in claim1, wherein the neta- type
aromati c po fl bers are pol y(net aphenyl '!‘r :

staple fi bers : The heat resistant ,gtaple fiber §

any of clains 1 to 4, wherein the flbrlds consi sti ng of a- o
pol yami de pol ynmer are fibrids consisting of a polyparaphenyl ene

t er epht hal ani de #81d/Dhie Be&t%ﬁéﬁh@@ta@[émlsha@faﬁs dlmmw)ﬁﬁiaﬁiyafﬂdﬁﬂﬂ 1 to 10,
t er epht hal am %(;‘;Gﬁ‘a The heat ant st.ap ber, sheet | ai ned |n :
any of clai féerep w‘ﬂ%"e?‘@‘?rﬁtﬁﬁg sﬁﬁﬁgb *ih?ﬁr’é lrﬁgslﬂé

fiber Iengt ﬂug}{értdiﬂﬁléﬂﬁ;@rléh&nﬂdr%k 12g/15LﬁmJ 27 7. The
heat resistant 5,2 ,&nger sheet as cI %(L 1 to

wherein the heat S?E}Pé‘“eﬁ tvghqr??"‘tq}i’@
range of g r egpl ﬂﬁem@oﬂsxécﬁ@df@hﬁtrrbmsﬁnt or aﬁolécﬁﬁaﬁpoamelsmpétaplbl ber
sheet as cl dlna f clalrrspé erel hee.sZO mmin | ength
and 5 Mmin F"m@tablllty agai nst

a tenperature, V\ts h 'mérhdaﬂneslstdm stipleé ﬁbéia @h&uaé ctatm@dt W gRirh O vekiereir thekage

rrﬂet Ega{ongé}t‘aﬁ%ﬁsl di reé“o(%@? the f| b r she t Elerr(hm or Iesﬁsa. Z

wher ei n theﬂbefmﬂmmof@ﬁwlﬁﬂﬁréﬁlﬁrmoﬁme heat resr stant staple fiber

sheet |n the 1on na d| re eat he t 2.80 err] C
for 5 m¥ltes i s!ﬂé Oug%% ga e ﬁgﬂ'e }}?8{3@5 Fjé‘é‘ﬁg‘ﬁ Ffagfl?pl

sheet as cl dibridd comsisting effa hh@u mxsﬂaﬂtmréammmmldchhrtmb&néreamtﬂher@ﬂdsof
the heat resistant stapl | ber eet and. t he
ncer | ani naponiaie g St ol ARt Soyater hegring . Bl ool g JEIRET
produci ng athembf r esi stant” stapl e f| ber sheet corrprl si ng: subJ ecti ng an
aqueous slurry u ey sed WI ol t I-bars
and fibrids consﬂstlo’#éggl?a g‘ﬁ %B 6%?‘?%‘2}“% %% fhe
fibres ci@mpifibsidsgomsistingnaf a)heat(m)smt'antmrgﬁ%: hyehveioigetlam fpolyeher- axprﬁtedilunbt iCc
pol yam de Ste&%&m{é &%%Iorﬁggc polymer containing a heterocyclic ring.

21. A process for producing a heat resistant staple fiber sheet, comprising:
an aqueous slurry uniformly dispersed with staple fibers consisting of a heat resistant
organic high molecular polymer and fibrids consisting of a heat resistant organic high -
20 molecular polymer is subjected to a wet type paper-forming process and drying, and
the obtained dried paper is heated and pressed under a temperature of 220 to 400C
and a pressure of 150 to 250 kg/em? for partially softening and/or melting said fibrids
.consisting of a heat resistant organic high molecular polymer. |
-22. The process as claimed in claim 21, wherein the staple fibers consisting of a
25 heat resistant organic high molecular polymer are aromatic polyamide staple fibers.
23. The process as claimed in claim 22, wherein the aromatic polyamide staple
fibers are para-type aromatic polyamide staple fibers.
24. 'The process as claimed in claim 22, wherein the aromatlc polyamlde staple
fibers comprising a blend of:
30 (@) 5to 30 % by weight of meta-type aromatic polyamide staple fibers, and
(b) 70 to 95 % by weight of para-type aromatic polyamide staple fibers.
25. The process as claimed in claims 23 or 24, wherein the para-type
polyamide  staple fibers are copoly(paraphenylene/3,4-oxydiphenylene |
terephthalamide) staple fibers.
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_(b) 70 fo 9596by wei ght of para-type aromatic pol yam de staple {ibers,
wherein t | ength of the neta-type aronatic pol yam de staple flbers
(a) is longer than the fiber l1ength of the para-type aromatic pol yani de
stapl e flij "ﬂ 3' ﬁ ﬂ to a wet type paper-forng

dryi ng, ﬂ Hm u u sur’m; the obtained dried paperj Ghi$egy ke
of 220 to 400[€rr]C Andsa pressure of 150y to 250 kg/ err Fully

sof t eni ng and/or nelting said fibrids. 12. The proc
claim11l, wherein the para-type pol yam de staple fibers are
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