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In addition, filler reinforced polyether imide resin composition contains (A)

polyether imide resin, (B) thermoplastic resin, (C) fibrous reinforced filler, (D) Non-
fibrous inorganic filler and (E) alkali earth metal salts, and are included in the

amount:
(A) polyether imide resin: 1 to 95% by weight,
(B) thermoplastic resin: 1 to 95% by weight,
©) fibrous type reinforced filler: 2 to 80% by weight,
(D) non-fibrous inorganic filler: 2 to 80% by weight,

when total of (A) to (D) is 100% by weight, and (E) alkali metal (earth) salts are
included in the amount of 0 to less than 5 parts by weight.

The thermoplastic resin (B) is preferred to be at least one kind selected from

polyphenylene ether, polyester, polycarbonate, polyester carbonate, polyamide,
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pol ycarbonate or polyphenyl ene ether etc. cannot
polyether imide resin composition and the present composition. Specifically, it relates

to the molded article obtained from filler reinforced polyether imide resin
composition and the present composition having excellent dimensional resistance at

high temperature and low expansion coefficient.

Conventionally, as precision components with required heat resistance,
although many metal things were used and were excellent in heat resistance, fire
retardancy, and dimensional resistance but possesses problems, such as heavy weight,
low mass production. Thus, in recent years, from the view point of light weight, mass
production, filler reinforced polycarbonate, polyphenylene ether, polyphenylene

sulfide, liquid crystal polymer, polyether imide resin are widely used in place of metal.
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cannot be obtained and also the moldability was not up to the mark.

Various tests were carried out to solve the problem. For example, polyether
imide resin composition blended with 10 to 70% by weight inorganic filler (fibrous)
and 0.5 to 20% by weight fluorocarbon resin has been mentioned in Kokai no. 60-
38464. However, in this composition, if the orientation of fibrous filler was large,
then the contraction difference in the flow direction and the perpendicular direction of
resin would also be large, which is inadequate from the viewpoint of aeolotropy
improvement, and the processing temperature of resin was not improved from a

viewpoint of high processability.
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Here Z is represented by the given fornmula. Fornmula 2
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component used in the invention is explained one by one.

(A) Polyether imide resin

The component (A) polyether imide itself is a well-known component and contains

repetitive units of the following formula (i).
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(Wherein, T is —O- or -0-Z-0, two bonds are positioned at 3,3', 3,4', 4,3 or 4,4".

Here Z is represented by the given formula.

Formula 2



CH36CH300CH3CBBr Br HB0OOOI 0 CH CH3C
H3 Br 3 Br The group or forrmula (ii) represents Z
wao-as/osatm 3 X -@- (ii) Z is bivalent organic groREr/U303/11141
is bivalent group selected fromthe group of - CyH2y
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to 5; is (a) aromatjic hydrocarbon g p and its
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-S-, 6HQ -, - CC(H,0) -, - SOz, - C Hex- and in the
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The group or formula (ii) represents Z.

Formula 3
OO

Z is bivalent organic group, X is bivalent group selected from the group of — C  H,
—,—C (=0) —, =S 0;—, —0O— and —S— in the above mentioned formula
(ii), here y is an integer from 1 to 5; R is (a) aromatic hydrocarbon group and its
halogen derivative having 6 to 20 carbon atoms, (b) alkylene having 2 to 20 carbon
atoms, cycloalkylene having 3 to 20 carbon atoms, and (c) is represented by the

following formula (ii1).



CCNMNR(iv) CCIlIl it 0 0 (Werein, Ris sane
as above, Mis represented by the given fornula.)
woosomibm 6 00 g )a @B-@ -.) Mis sel ected frPOnMUBIBA1141
group, but Bis - S- or - C(=0) 6 W 03/087226
PCT/ US03/ 11141 The preferred polyether imde resin is
represented by the generglmfiargula (v): Formula 7 1 0
O It Il CCHC)- Np--- CTCOp NRI CH31I1l OO
(") (Werein, is ar ti ¢ hydrocarbon having 6 to
20 carbon atong,\n' i | east 2.). The typical
exanple is U d trademark);. uf act ured
by General El d. The nanufa ring nethod
i's mentioned i h~=Kokai « 57- 9372. The pol yether
i mde resin should provide pol ynerization degree
havi ng i npact resistance. (B) Thernoplastic resin The
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restriction
¢ is bivalent group, Q is bivalent group selected from the group of —S—, —O—, —

C (=0) —, —S0O,—, —C, Hy— and in the above mentioned formula (ii1),
here x is an integer from 1 to 5; n is the no. representing repetitive units. The
preferred polyether imide includes polyimide repetitive units represented by the

following formula (iv).

Formula 5
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(Wherein, R is same as above, M is represented by the given formula.)

Formula 6
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M is selected from the group, but Bis =S —or —C (=0) —.)



The thernoplastic resin used in the invention is

pol yphenyl ene et her, polyester, polycarbonate,
w@ad/gsasieer car bonat e, pol yam de, polyol efin, polpet/nse3/i1141

pol ysul fide, etc. Anmongst themall, thernoplastic

resin used in the invention is at least | kind

sel y, .

pol y Te PR oA 0 SRS B) UESe| ot (v

pol yphenyl ene ether resin (PPE resin) can be used

without any restricti onmBRE/resin is represented by

the general formula (I): 7 WO 03/087226 PCT/US03/11141
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(B) Thermoplastic resin

The thermoplastic resin can be used without any restrictions.

The thermoplastic resin used in the invention is polyphenylene ether, polyester,
polycarbonate, polyester carbonate, polyamide, polyolefin, polyether, polysulfide, etc.
Amongst them all, thermoplastic resin used in the invention is at least 1 kind selected

from polyphenylene ether, polyester, polycarbonate and polyester carbonate.

The well-known polyphenylene ether resin (PPE resin) can be used without

any restrictions. PPE resin is represented by the general formula (I):



poly(2,6-ditolyl- | ,4-phenyl ene)et her,
poly(2, 6-dichloro- | ,4-phenyl ene)et her,
wW@o3/§g7266- di benzyl - 1, 4- phenyl ene) et her, PCT/US03/11141
pol y(2, 5-di net hyl -1, 4- phenyl ene) et her, etc. The
preferred PPE resin is the polymer having Ri and R 2
as al kyl group, specif'g&%ﬁmaﬂlkyl group having 1 to
4 carbon atonms, n at least 50, in the above
formula(l). T U}& pol y (Znﬁ-dinethll-l, 4- phenyl ene)
ether is prefégr used.  IMbreovefl, when PPE resin is
copol ynmer, 3 I tuted phepol in the above 8
WO 03/ 087226 141 nentipned poliyphenyl ene
ether unit €. r havin§ ajpart of 2,3, 6-
trimet hyl phen i ncluded. Further, in the PPE
resin, copolyger hAving yrafted styrene conpound
etc., can be yseths approprRately. A$ _styrene conpound,
such as styrene, a -nethylstyrene; vinyl toluene,
chlorostyrene etc, are included. The preferred
l[imting viscosity of PPEis 0.10 to 0.50 (dl/g) in
chl oroform at 25C. Pol yester resin used in the
[ th oR, ape n [ ' ' j I
YR R GRoRR T an RIFIRpbiony LA 15 1Rgcl B hatoghladm,
hydeyscatbed fronp) aubiteatsd loytzodarkwoh, oflkoxy, oogrnioc phenoxy or nitro

di carboxylic acid, i phati c di carboxylic acid,
TeSprel ’indeaﬁeé%%%iyayefé&é?‘&?n %ﬁf“&sol s, aliphatic

di ol s, such as ethylene glycol, propylene glycol, 1,4-
but gReghiehylcREQR&NEMh uSldia @he inteidAGepREEKD YaRIve general
1, 6-hexane diol having 2 to 10 carbon atons; .
foehile yan beindepsindentpolynzer copprisingoan &iidgif stragturabhak ahe
dHnethagqleg#gﬁ Kindd € menti oned, and part of them has
COP%HHmEﬂ ?A 0 d?ycdi havi ng 400 to 6000 nol ecul ar
wei ght. In other words, they can be substituted by
pol yEHehyshemRe hipis of ROOR%E RE bAadi hyrk ehlerig yeomire] odine,
or their m xtures. The exanples of aromatic
methglaethyk prapyl, ablyld peeney | tbenzyd hmptlylbenzidi ehloromephtvi.hal i ¢
aci d, t hal i cid, 2 6- naphthal ene dicarboxyl.
brfiepie sy has g i, S hodr BRRITRRORS) GRS B¢
derivative), 1,2-di (p-carboxyphenyl) ethane,
4, 4-ThecanbrRieyexdinphe vy PPEetdie hregiadly(R Joedimetiykl - es.  As
for all these acids, at |east one kind is ILstgd bPE
phepdengptier: gakyad-fidirg ] .4-ghgyylengipthas) plukgnethyl-o-ethyl-1,4-
phgﬁglgﬁ{}%@g.} ;pglyg%h%thw-%-&Bﬁlﬁtl-ﬁﬁenme?émé}}’ﬁdly&,é-dipropyl-1 4-

phenylene)ether, poly(2-ethyl-6-propyl-1,4-phenylene)ether, poly(2,6-dimethoxy-1,4-

phenylene)ether, poly(2,6-dichloromethyl-1,4-phenylene)ether, poly(2,6-
dibromomethyl-1,4-phenylene)ether, poly(2,6-diphenyl-1,4-phenylene)ether,
poly(2,6-ditolyl-1,4-phenylene)ether, poly(2,6-dichloro-1,4-phenylene)ether,
poly(2,6-dibenzyl-1,4-phenylene)ether, poly(2,5-dimethyl-1,4-phenylene)ether, etc.

The preferred PPE resin is the polymer having R and R as alkyl group,
specifically alkyl group having 1 to 4 carbon atoms, n at least 50, in the above
formula(l). Thus, poly (2,6-dimethyl-1, 4-phenylene) ether is preferably used.
Moreover, when PPE resin is copolymer, 3 alkyl substituted phenol in the above

8



decahydr onapht hal ene di carboxylic acid, norbornene
di carboxylic acid, bicyclooctane dicarboxylic acid,
wa peoywl ohexane di carboxylic acid or their PCT/US03/11141
derivatives, but the nost preferred is
1, 4- cycl ohexane dicarboxylic acid or its derivative.
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be used As aliphatic polyol, glycol series, such as

pol yg¢ Iaydlsenﬁqmaué:qilolsSSAdhsamthdeaﬁsglyml Prasturc) Qlfy%l 1,4-
manuf act ured according to the method mentioned in

bumeém nropetyb8heal, dntipersanprbRecol,The-hexpes d%u*@a’@ge? to 10
CanSP %gksr%lcwl &El ?%CP%F légagréﬁn&nﬁl cgglgﬂéﬂaﬂg d?]rﬁethanol etc.,

reacting all I C polyester, suc as cCi
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their m xture) and the m xture of isophthal d
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poﬁﬁ@tr&hé@ﬁﬂeﬁ@él@%l%’cc. or their mixtures.

The examples of aromatic dicarboxylic acid are terephthalic acid, isophthalic
acid, phthalic acid, 2,6- naphthalene dicarboxylic acid, 1,5- naphthalene dicarboxylic
acid (or ester derivative), 1,2-di (p-carboxyphenyl) ethane, 4,4-dicarboxy diphenyl

ether and their mixtures.

As for all these acids, at least one kind is listed but the acid containing at least
80 molar% of terephthalic acid, is preferred. As alicyclic dicarboxylic acid,
decahydronaphthalene dicarboxylic acid, norbornene dicarboxylic acid, bicyclooctane
dicarboxylic acid, 1,4-cyclohexane dicarboxylic acid or their derivatives, but the most
preferred is 1,4-cyclohexane dicarboxylic acid or its derivative. Long chained
dicarboxylic acid, such as adipic acid, azelaic acid, dodecane dicarboxylic acid and

succinic acid, can be used as aliphatic dicarboxylic acids.

The dicarboxylic acid can contain derivatives of alkyl ester (e.g. dialkyl ester,

diaryl ester), anhydride, salt, acid chloride, acid bromide, etc.



Formula 10 0 OIl C-- 11 0-CH2 CH2 -OC

Furthernore, other suitable polyester is copol yester
wales/os7exd from cycl ohexane di net hanol, al kyl ene PtHUSI3/11141

and aromatic dicarboxylic acid. The copolyester is 10

WO 03/087226 PCT/ US03/ 11141 obtained by the
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IR ol R A PPl Ri, it and aromatic

duaﬂkywhmemglycol with aromatic dicarboxylic acrd The

result can be represented by the given fornula.

Formula I |1 O it 'OF - ? CH2 -0-C\ / Cz 0O

11 Il -40- (CH2- ~ o CcYXMYAL |n the invention, a

pol yner in which at |east one part of nmonomer contains

a flexible segnent unit |ike polyoxyegyhyl ene or

pol yoxybut yl ene can al so benused. The jexanpl es of

such pol ymer are polyethyle e g col , _gaprol actone,
and the pol yne areﬂ ' g\conpound of
di car boxylic acr |né yal kyl ene segnent

during the polynerlzatlon reactiom, and the obtained
pol ymer possesses rubber elasticity. These kind of

WIS S Bricdf®nfP®y i al |y available by the product

Amongst the all, the most suitable polyester is polyethylene terephthalate,
poly(1,4- butylene terephthalate) and their mixture.

In the invention, aliphatic acids and copolyester comprising little amount (e.g.,
0.5 to 5% by weight) of unit derived from aliphatic polyol, can be used. As aliphatic
polyol, glycol series, such as polyethylene glycol is listed. These polyesters are
manufactured according to the method mentioned in US patent no. 2465319 and

3047539.

The other suitable polyester, which can be used in the invention is obtained by
reacting alicyclic polyester, such as cis or trans isomer of 1,4-cyclohexane dimethanol
(or their mixture) and the mixture of isophthalic acid and terephthalic acid. The

polyester can be represented by the given formula:

Formula 10

o II

i c-
—O—CHEO—CHz —o—c——@

Furthermore, other suitable polyester is copolyester derived from cyclohexane

dimethanol, alkylene glycol and aromatic dicarboxylic acid. The copolyester is

10



name HYTREL and LOMOD manuf actured by DuPont and
Ceneral Electric Co. respectively. Anpongst the al
w@ald/gsesteer resin nmentioned above, pol ybutyl ene PCT/US03/11141
terepht hal ate, pol yethyl ene terephthal ate,
pol ycycl ohexane di net hanol terephthal ate and
obRfedeh! y{h%ngoﬁ}@&m&?dﬁ%‘lep?r& AP HARE 1 dpﬁexj bt NB-cyclohexane
I'nvention. Pol'yester resin that is used in the
dirhethamnl (@nhadamixtered bhdralkgldne glynerwitlahdoynatindicadmnylad sad.
be prepared by the well-known nmethod nmentioned in US
pat ent 2901466. Pol yester. used jin the invention has
i nt rer'lr?’ﬁﬁs?;’ t&f‘%g%é%rveﬁteii’f/ hexdipeny Of@u%hen measured in
the range 23 to 30 Cin the 60:40 m xture of pheno
and tetrachl oro ethane @gora@a®1 another sim |l ar
sol vent. The wei ght average nol ecul ar wei ght is 10000
to 150000, preferably 15000 to 100000. 11 WO
03/ 087226 PCT/US03/11141 Aromati & pol ycar borfht e

prepared, Ry e 0 met hodg, hosgene
met hod of f—u(gpld\(lgﬂgfl&@ﬁ;al

%763 and
02-124934) can al so—be used as pol ycarbdgnate in the
i nvention. Polycarbonate, contains | ycar bonate and
phenol conponents. In o”der 0_i ntrpduce pol ycar bonat e
conponen ggne, diphe gar ate etc. are
ment | or@goagegﬁlecmr 58’7 he pl €3’ of di phenol are
2, 2- bi s(4- hydr oxyphenyl ) propa (called as bispheno
A, 2,2-bis(3,5-dibrono-4- hydroxyphenyl) propane,
2,2-bis(3,5-dinethyl- 4- hydroxyphenyl)propane, 1, 1
- bi s(4- hydroxyphenyl ) cycl ohexane, 1, 1-bis(3,5-
di mén ihyd ingerticaly @>pppymesryih Mdydi @tHeashoas part of monomer contains a

ﬂe%ipiq: %@%ﬁgﬂ%?ﬁlgé éBgﬁgyelt])iﬁg%a&epol):/de%/f)ltl)tiy%qg_can also be used. The
alpRE Hr UK 9% e peletaad , caprdla&bfid, Bind-the pol

eXdiir)rethyl-4-gy roxyph?n??)cyclgggggqgﬁg,a4,4-dﬁhydrg;fmwr

prefiapsde hy | mating rcomponnd tdij digarbpeyitsl acid containing polyoxyalkylene
4. 4-di hydr oxy- 3. 3-di chl or I pheny) et

sendt iy B8, ey Gl BohbRRH S I Polymyer ppgsesse

rubtRr eedcityn ddpsnkiadtdfypodfesien aosobhmatiatigsavailable by the product
addi tion, conpounds containing at_|east 3 ghenolic X

napg i §TRELg P pOMQD mranyistpredaby nReFent @gf oy gneggl gflectric Co.

]eﬁg&ggnﬁte can al so use as pol ycarbonate. It contains

Amongst the all polyester resin mentioned above, polybutylene terephthalate,
polyethylene terephthalate, polycyclohexane dimethanol terephthalate and

polyethylene naphthalate are appropriate in the invention.

Polyester resin that is used in the invention can be obtained commercially and
can also be prepared by the well-known method mentioned in US patent 2901466.
Polyester used in the invention has intrinsic viscosity 0.4 to 2.0 dl/g when measured
in the range 23 to 30° C in the 60:40 mixture of phenol and tetrachloro ethane or some
another similar solvent. The weight average molecular weight is 10000 to 150000,

preferably 15000 to 100000.
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carbonate unit derived fromaromatic diol and ester

unit derived fromaromatic diol and aliphatic
walixe7mexyl i ¢ acid having 6 to 18 carbon at ons. ACEUS03/11141

wel | - known phosgene nethod and fusion nethod for

aromati c pol ycarbonate (refer US patent no.

ado%t%g‘gt? p%l%%ﬁ;oﬁgé %ﬂ%mf?édl@? ttl'lgllhfeﬁ%oa)ns Gheffods, such as

O ‘prepare It he anor phous
phbsigenmlt}aﬁlt orcfusieaimethad Ccogrpbi@hai e Vi3rj SAb3 fang102s1924934) can
transition te erature i.s pr.ef ed,, such as.
al Sﬁdaey@sé BoRQYeR ‘b‘@i“’y%‘s &Y P%‘b?&ﬁyé?afbé’%te coptay nsppolycgponate
and ?)héﬁd?%@ﬁlgofnédté €fn Emi%r td RiQuEScd sd1pdPbsiRatk édrﬁﬁcﬁ{eanhbsgene
Dratio at |east 100, preferably at |east

duﬁ@nﬂh@ﬂmma@ﬁﬂthsnemaﬂmwdessme@$@1c restrlctlons, but
generally, less than 5000, preferably Iess than 3000

5 358153 L PUCH, SO LSl e

bisphbid?, A ), 12, 2BisB)5-ditreino- @ﬂ@/decﬁcfygmrgll)‘prd}faﬁe TDaid(B Jsrdimmsthyl-
reinforced filler can be wused as a conbj nati on of at

4-| eldroxypbenillngepanthe lnhéﬁ(%lp»&rwhawbé)%lowwga f ilphrBiS(3.>-
o LTSRN SRR e by by Ors sl o 456

hytiroayplidngl)piopupgi nt 1 d)fblm&dmypheylyl)mmdecane; n dgldb1|s(3 5-
to raise. the adh sion of resin d, rei nforci ng ent,
dimgthy &4-Rudroxsieayp Cg?d&és 1 hi 4Py sy odBhepHy ?@ 4,4-
th]%S AlnoM t44-dEQHRIY N3 AUETre @ipHedAdthetSE ﬁldb|4n41§ﬂ1ydr-5'519 2,5-

ve-mentionéd conpound can be used as coupllng
W dl;ph?m@t:wxsﬁrmg @gebr | u@umldfmdsmll)age lcm@mhlw@ons In
en i tanat e cou et.c., can be used
odiResostny OR Ty SR ah B 3HRh R BroaSO] eres Ffpe Moo
etc. are listed as silane coupling agent, and

moNQabkaKy copblgtate carbotitdicamtaBoetise. apelycarbohdtank coains
titanate coupllng agent. \Wen using a glas fiber as,
cartipaats Bedan RE oW AranEItiGfdiglcad qstar 't triveq grom aromatic diol

e fiql I
an SIS iRSYE i HRESS O)18] chflor highn T pNGrOwn
phetgenn gidteni agl bibechethed fwtarm%wgiqucarb:bmnbv(eefseUﬁ pafent no.
t t t.he rface, .extrusion
4 118085 4088 £V T bonb bical 26 St adais 1 m§SSE i he
nol ded artlcle which is not deS|rabIe
Amongst the amorphous thermoplastic resin, a compound having high glass

transition temperature is preferred, such as polycarbonate, polyester carbonate, etc.
(C) Fibrous reinforced filler

The fibrous reinforced filler with L/D ratio at least 100, preferably at least 150.
Furthermore, there are no specific restrictions, but generally, less than 5000,

preferably less than 3000 is desirable.

The fibrous reinforced filler is at least one kind selected from glass fibre,
carbon fibre, titanium fiber, and ceramic fibre. The fibrous reinforced filler can be

used as a combination of at least two kinds. The most appropriate is glass fibre.
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As glass fibre, both long fibre type and short fibre
type can be used. Specifically, E glass, C glass, A
w@bx®s3226S gl ass, M glass are nentioned, but E gl BEREUS®/11141
suitable fromthe viewpoint of durability, insulation
and cost. (D) Non-fibrous inorganic filler The filler
ot hef; L RG0-aPREVR leQREehd bIBGte bRREGRAL sizigl fendsS
useg{lggg nonﬁgiﬁsgﬁgéqengﬁganéc Sfi Ileke)r %D). %ﬁé‘ ga%(en S‘
framo thefviidwmist dfivoorgability. Mdréeer, am erdat td ras theoadbesipmdf resin
el.ected from.the gr of scaly glass. flakes, nmlle
and SIS OrC BEET bR ST o Do papCanFRTer g 2B af
coﬁ}lﬁlirfg' ageNOhhPFh9Ud £ bingd, T8 abbvRCKentRingd copsGRl dan Bk as&d
f1akes, flakes of maximumdiameter (L) less than 1000
as gowplingagent({ Thefinishingagert, Jush g siking soppluteeacentd titanple-

l.ass flakes used in.the invention are scaly. alass,..
cofpicngen i€ Sl B Rat ot RfherSito b Piva i, APkl PR isiane
etd. Srd 18%& dsht@nd cdiPlni/agent, st eidioalibyy,i chelabg co@igateletd. @re
500 u m and aspect ratio (ratio of dianmeter and
merfioarthassiEpnae coudide agentpr ef er abl y 10, and nost
preferred is at |east 30. 13 WD 03/087226

PCT/ W&?’[Iéﬂ%g %lasé/'\gf)é}%lg % &%Wegﬁ&llédyreﬁl\f&!c!?@ﬁh@r, gli@s S

fl akes can be~used as it Is, and In case it It i
debirgneiechawk & lidnhger &Sl 19,201 & neand lagthsdund.0ero Fommdlfifiper

[ f the maxi num di aneter of above-nmentioned gl ass .
leigthisdeo sbarb dhisstiengtheningeffeet is pafiAnpygh, gnd pdversely if it is too

cl assificataon uri bl endi ' 1
o SRR P DG ANY sl B sy o

th@frlofietl atthde, WHiSH Balot pesiablet i es of a nol ded article. On
the other hand, if aspect ratiois less than 5, the

I mprovenent in heat djstortion tenperature of th
ol detelatst rtgf,@qt%%ng?@a%a@s@@ sheclToIF dYperfas Beecd.
I oflerd S : Ehut -
ST Dy O Bl S b B nMGRTbuc £ B i
suétbide dronetht ivevguintgif dsmbflitakesilatinrgdichss. fi | | er s

conprising mneral, such as talc, mca, wollastonite
Dﬁéﬁf’ are.the nDsl]suitabIe fillers. Moreover, in
(g Nop-fibrows dpqreppiedillers o "as pot assi um tit anat e,

mlled glass, L/D ratio should be [ess than 100,

pr ef Eeafiller dtegsthihaov8nentioned fibrous inorganic filler is used as non-

fibrous inorganic filler (D).

The non-fibrous inorganic filler are at least one kind selected from the group
of scaly glass flakes, milled glass, mica, potassium titanate, porcelain clay, clay, talc,

wollastonite, carbon block, etc.

As scaly glass flakes, flakes of maximum diameter (L) less than 1000 1 m,
and (L/D) ratio at least 5 is preferred. The glass flakes used in the invention are scaly
glass flakes, the maximum diameter of the resin composition is less than 1000 1 m,
preferably in the range 1 to 500 4 m, and aspect ratio (ratio of diameter and

thickness) at least 5, preferably 10, and most preferred is at least 30.
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In addition, fillers other than above nentioned

fillers wwth average particle size 0.1 to 1000 a in,
w@nxésembly | to 600 u mare preferred. The non-PCbUsessi1i41

inorganic filler used in the invention does not need

surface treatment even if it is required. According to

coor) TRk el B EHRAS RIS Hekd32h L PRTR R, agd in case

if n(i)san%hcﬁHdOMﬁh fHel degin, Akcen bis @skdsdfren Igtladnegulfltlye msax1mum diameter
onpared to bl ended fi brous f|II a resujt, ?
of @@ﬁ‘p@mepn@wdv@l@ﬁ ﬂ%}f%teﬁ‘ﬁ%ﬁdﬁg 08|#n%hslf GFafts 40 db¢ |°lat5§} ication
e fabricated.. (E) e sa
R i B SR a8 B Ty TR g Roble T nd may

affePVBO hhPieal Fft?)eﬂidsfﬂf la iBIdad srticlee @mtthe otlfsﬁ‘ﬁaﬁd;) 11Dz[spacarralo is
al kali neta arth) salts are sodium potassiu

lessithan Gnthe impsavgment Ubh%ﬁt @igtoryiep Wmmmlr%@%smalﬁ‘fd article is
mao%a&étg Mhd SB%?E ihlé%f?d’équ@f 1'o%o@;gf]ﬂ§1t treh?@l al |

m an assiumare prefer speci caIIy
potassium As alkali earth netal salts, aronmatic
al kaVoresudrf theastcal ynfilhdrs baadg iequaalspdct magio aHhe I®HAGMentioned

eI ke among g B CopRiSaamIBRET. Suqbyr ey MR Shite ete,
M@ﬁ@%&gpggmbﬁfﬁgggl no. 50- 98549, al kali sul fonate of
aromatic 14 WO 03/087226 PCT/US03/ 11141 ketone

(sulfonic acid radical replaced with hydrgggn of
ar ordpicovari mgqasmﬁshth‘ébler; suchilpgiasyipm Hanayganifled glass, L/D

het.er clic i oned i n Kokai
I atﬁ%s@b'?(gq lgﬁszthan E&# '8 r%%%%féﬂ@%sﬁﬁﬁﬁ% mati c al kal i
car bonat es nentloned in Kokai no.50-97642, al kali
sul flanddigon]filloroothts thas ubdviedeemiened Hhad with dekage padicle size
50-98539, aromatic ester alkali sulfonate nentioned
0.] o KORGW nh@re@mb@sMs 6014 @had@ ipgefgiredy) éﬁhF ﬁ’%eﬁhr@és pyorganic

ate, nent| n. Kok
el ind oy SRR B R v st Asal et AR (B
50- 98544, alkali salts of halogenated oxocarbon acid
ment A&odeding fo Kbk ahvention, $he-i98%3&, inhHhagesxpsndiat icbeffiertnt is
aromatic al kali sul fonate ntion gﬁin Kokai .no
cogyolbgh adien chbroas fHlepeands aep- pfoi ailcs] freeseq i bltageousty as

%ﬁJa}edC@nl% %?demg fiflbr. | As 5ﬁi“é’suﬁeresf:no&%1 b&ﬁﬂ)d With le?srte{ndmg

at constitutes a pol yner e al kali earth
dimehgbnag afabilitpeanie fabseded. n conbi nati on al so.

(E) Alkali earth metal salts

The alkali metal (earth) salts are being used in the invention. The alkali metals
(earth) used to prepare alkali metal (earth) salts are sodium, potassium, lithium,
cesium, rubidium, beryllium, magnesium, calcium, strontium and barium. Amongst

the all, sodium and potassium are preferred, specifically potassium.

As alkali earth metal salts, aromatic alkali sulfonate mentioned in Kokai no.
50-98546, aromatic sulfone and alkali metal (earth) sulfonate (aromatic sulfone: -Ph-

SO,-Ph- : Ph is phenyl) mentioned in Kokai n0.50-98549, alkali sulfonate of aromatic
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The concrete exanples of alkali earth netal salts
mentioned in Kokai no. 50- 98544 are sodi um [ phenyl

wo 23/887%6t r i chl or obenzenesul fonate] -4'-sul f onat ePCT/US03/11141
cal ci unf 4-
br onophenyl -2, 4, 5-tri chl orobenzenesul fonate] -3' -sul fon

kefb%l@ E‘]ﬁﬁaﬁiwé‘& 'réldlcal%ﬁlme‘arﬁ% H?%X&n 8?51%&"[&?55 €ing) mentioned in

nate, potassium|[tris{2-chlorophe
K gkaosq@hek %5474h@aﬂof:Wa:t adkalbsaulfonate [néntiogdd br Knkﬁp merbPr)16542,

hajos %ﬁ%ﬁu%g S“'t{cgaﬁgadhfaﬁa{?%{teé] Shii g Kokai no.50-97642, alkali

suflbsd bp flotHanb euMdeXxAdmfotbd fh BokdindUkH-0884%E arorB&fH ¢4tr alkali
[ phenyl pent achl or obenzenephosphonat e] - 4 -sul fonate, di

sula‘o@nt@mamopményllépkm onpn#(-88343) aliphaticiios ilefimaemes @f alkali
di um [ bi s
P Men o T k7 by R e Bl yshatss A bsuigpaig peptigpsd n
KokaP@byswodin] hikaphenobf Ralogalaidaixoomndbe hpidl nisntlohed i Eokai
pol ysodi uni ( bi sphenol - A-) - (t etrabrono- bi sphenol -
no,/_\ﬁg@'géi} Cg@lggﬁhw@]sb@pe)dsqumé%g]gah sulfonate mentioned in Kokai no.

| o)

SO S LR TR MR S0 BIcRl st S pOBRhGmer or it may be
coffatliedrin s phit otﬁﬁmt khat cagtitunereepd rneb he akkhB earth metal salt can be
[2',4' 5 -trichl orobenzenesul f onat e] - 2- sul phoni ¢ aci d,
“S%t“a@éli' PAU9BRESQchi or ophenyl ) phenyl net hyl - phosphonat e- 4

-sul fonate, sodi um 2-

chl ofippriapxtdanafI@s dikdpdLhinstl M8 ah&itioned in Kokai no. 50-
di sodi unbi s(4-chl orophenyl ) succi nate- 2,2'-sul fonate

984A4 asodpdinmiienyle?,4,5-trichlorobenzenesulfonate]-4’-sulfonate, calcium[4-

brg OSSR e E N B TY SUHAE o arsodial4 4

diéHlofoBliphBeAYdrbiategLd- !;dlﬁinatesjl;ﬁak)dsﬁloﬂll[t@]s(ziehldnophenyl) phosphate]-
4- chl or ophenyl t hi obenzoat e sul phoni c aci d

4-glfpnatg; cParbinel bi Hhemarbanyhi swlatelissnifaatee acpdiumibis-2,4,5-

trléﬂ hog r?@%?e%ﬁ?%ygtgﬁpfo%ﬁﬁgu;%?cgﬁ&rﬁ £Qﬂe%9ﬁ&91aé? '4d4' -disulfonate,

sognﬂ?bhdfrwl@epfaohlpl‘tﬂjcezdnbplmsbhmteq -4aculdonanydr oqui none
is(p /1 087226 . PCT/ USOB/ 1114 . .
di W&H?ﬁdﬁﬂﬁgﬂﬂgi’@?o’%‘ﬁ‘%?@ ité Hisulfonatet ¢ apr onfsqsfium(bisphenol-A-

bis(P] 331Rlchl%rpéen%lﬂe‘)m&ﬁt@fl@Qn}dlsﬁlﬂ)naft@t e) p@&%ﬂlﬁlﬂﬂi $phenol-A-
acl di phenyi di br onormal’eat e di sul’foni ¢ acid

pobyepeanie]polysiifefidse.s (4- p@MQdﬂtUp[lﬁbﬁMe)xphAo)pﬁ@gq@m@plsphenol-

A)%lgg ycargonateﬁgélgéu] onat)é( dlsedlu {)gﬁtgcgfoa}gﬁ}e%ofbgﬁzuclate?% sulfonate,

soﬂﬁllng()@(psémﬁfd@helﬁﬂ et rn@%ﬂ%lﬁhﬂﬁb}'—ﬁ@tﬁlﬂﬂﬁle A - pedivaul fest ¢ of

aci bi sphenol .
hy@r«?qslmcxzaﬁbg@hm@@l[m #rxittaphlembeorenesusfonete]-asulphpais  acid,

poéas%uﬁ%égen’t:z'#{}]) & %ﬁgﬁ%}?e@yg?esfm]f%‘r? al%hé),nate—4-sulfonate, sodium-2-
cht@bphdnvehicdphigfigatd4-sulfonate,  disodiumbis(4-chlorophenyl)succinate-
2,2’-sulfonate and sodium salt of bis(2-chlorophenoxy)methylphenylsilane-4,4’-
disulfonic acid. In addition, alkali earth metal salts of triphenyltrimellitate disulfonic
acid, 4-chlorophenylthiobenzoate sulphonic acid, 4,4’-dichloro diphenylsulphite
disulfonic acid, 4,5-dibromophenylbenzenesulfonate sulfonic acid, diphenylsulfate

sulfonic acid, tri( « -naphthyl)phosphate trisulfonic acid, hydroquinone bis(phenyl
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sul fonat e, sodi um benzot hi ophene-sul f onat e,
sodi um 4- br onot hi opene- 2- sul f onat e,

W@ 0zlosame5- br onot hi opene, PCT/US03/11141
sodi um 4, 5- di br onot hi opene- 2-sul fonate, sodi um 2, 6-
dibronnpyridine 3-sul fonate,

phghflﬁ gﬂﬁtkﬁglhl%?u aRid; q%ﬁéﬂr&rﬂaaﬁl%heﬁ@lt[\%‘f’s‘%@'ch@r@&@ﬁﬂ%ulfate)
p aoCyani ne tetrasul fonate

di@,lfﬁan& Zeitlet dpbbhdr @bmmﬁﬁmpe&lwlﬁp&— dcigubispiresok A-bis[bis(4-

u dICh benzof uran:. 1, |su onat
chispaieuMD onfipsale) SRHRaERs 1 BB ipteYisTatie i fonic acid,
&ﬂbﬁbl&’éﬁbﬁ%\%ﬂh&ﬂ%@kﬁh%ﬁm-p%b%uﬂférﬁ@E&Ei@h bisphenol-A-bis(2,4,5-

cal ci um 2, 5-di br onot hi opene-3-sul fonate

trigkjdiabemzznasufonate hyubfepicracish ereeal®: listed- f onat e,
sodi um 2, 5- di br onot hi opene- 3-sul f onat e,

SOdlfl’{thX'nérg,l ne61§ Hllnft?lﬂ)%h?nei,5-disulfonate, calcium-thiophene-2-
caIC|un}pyr|d|ne sul at e,

sufohtelmoth ai-denmthiophdhe-sdHsndté, o naidéum-dddomothZopene-2-sulfonate,
di chl or o- 3- nltrothlgﬁene 4- sul f onat e, sodkun}Z 5-

sogughp BrIpAthipERe- 3salitndhidbromahipansdrsulfpaate.of sodium-2,6-

d]%IrOHO%qualﬁE AL ORGHSe S UlbBfing fiRlods, dBl%%ﬂdf@ %ﬁ&s%dﬁfm -COpper-

al’ene 1 ndene indico sulfonic acid, dicalcium
p}ﬂ;}ha@tgarmie pytetrdsuifondtes5- d2ghd, V{Dﬂrachl@mbdnzcdhmpdleuhﬁ -didudfiopate,

of .tetrach|o enzo rrole d| ulfonic acid, lithium.
digodiyra-2 ?8 I“ cﬁf %Figrﬂésué Onatsi f oni ¢ aci d, calcium-2-
(tﬁmdr@.%aﬂwmrﬁﬁhets sfoon%é achl @Jlauﬁlopp@wu}l%am@p@ennﬁlfonate

tetrasulfonic acid, bariumsalts of tetrachloro

catdiuradiui- érbeorr!wblﬂpﬁmﬁtsutfem?de, sodi uﬁp@anté4éftrlbr0m0th10pene -3-

oo SRR SRFSH SRR R Rl YRR oot
cafchhrh Hyaitling, Hsulfonbleor otdwame-nebyamﬁ;yﬁuﬁm smfcma&cl @odlum 2,5-
et c. menti oned in Kokai no. 50-1 1 6542 can al so be

dlgg@@ 3-pirohigpanedhsulfonate, sodium-2,5-  dichlorothiopene-3-sulfonate,
dlsc‘%%rg rﬁa]%s ﬁ‘lfwor th Eﬁé‘gﬁgq%’é“%&’ N&nidafih &%agfa’thianapthalene

ium enzop en di sul fonat e,
mSﬂdnumbésmﬂﬁdéahﬂghaham&nﬂhenﬁngwﬁuﬁZ}ﬁdsmﬁbmnamm,dSOmum

G o Sl B R B 3k Spouinotine 5
sufBhit! I8, 2teasdhith @ﬁlmuﬁﬁ% Wgnh&abé‘#ﬁnﬁ@t@&@su]fomc acid,
barium 4, 4 - di chl or obenzophenone- fonate, sodium
batiugr disaitsl ocrfoatlertrhcrlﬂqm nibrdurting uldisitfanis, acid, sodium salts of

SIrBRARRAT | WP B rRoh ) SR 38l 57 G Bishlorothiopene.2-

suReR{cUe, %MUmn|shlﬁ@b&nl”0@fiﬁﬁ@?&hﬁyéﬁe® 8idesulfonic acid etc.,
sodi um 4- cyanobenzophenone-4' -sul fonate, nmentioned in

me@icaied ook ngs¥k 71¢%4a can glsolbe usesked.

In addition, sodium-2,4,6-trifluoroacetophenone-4-sulfonate, disodium-
benzophenone-3,3’-disulfonate, sodium-4,4’-dichlorobenzophenone-3,3’-disulfonate,
calcium-4,4’-dichlorobenzophenone-3-sulfonate, sodium-3,3’,4,4’-tetrachlorobenzyl-
5-sulfonate, calcium-2,3-dichloronaphthoquinone- x -sulfonate, barium-4,4’-
dichlorobenzophenone-3-sulfonate,  sodium-1,5-dichloroanthraquinone-disulfonate,

sodium-2,5-dichloroanthraquinone-disulfonate, sodium-4-(trifluoromethyl)-4’-
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Furt hernore, sodiumsalt of diphenyl sulfone-3-sulfonic
acid, sodiumsalt of 4,4"-dibrono

walbpésaegl - sul f one- 3-sul fonic acid, cal cium salt PET/US03/11141
4-chl oro-4'- nitrodi phenyl sul fone-3- sul fonic acid,
calciumsalt of 4-chloro-3'-

mt&cgﬁ’eh%}}ﬁ@fl&ﬁestuﬁ%mtg' BB |4Séyaf19&%zgpheﬁ%ef i ftfongtedmentioned

di sodilum salt of di phenyl sul fone- 3, di sul foni c

in Kokal, nod 58 98b4ihvaadiso texf used.

4, 4" - di chl or odi phenyl sul fone-3, 3" - sul fonic acid,

d| S msalt of .
2 P Pl oo adic ey estay e apdypodip st of
4430d1§|roﬂﬂ)d @1@h&1yﬂ“§hlf§r@—3 s@lfonic acid, ca1c1um salt of 4-chloro-4’-
4' -dichloro-1, 1 dlnapthylsulfone 5,5'"- sulfonic

nlta‘tdlﬂheﬂbfbhwltm%d i hlfesiai AGY, SOUOBBAO wWtn aplso frghloro-3’-

N

3 BQﬁNafdﬁxd\AmﬁcEtdeed;undsaiadi Mm@ctUaxroldq;haﬁylsblfdmra Yrsulémicacid,
, disodiumchloranili.c acl ?I::A%mehlor(?n%li?.
dls&értan salt Qloti? wtn TrigfEashioodphenylsylfers? ar 15 prd calcium
saﬁl%ﬁ"g’4 ka?cgﬂdi'{)nl IGITL %ﬂﬁm@%‘Sd Shifonid R, nf€enddinkeKai no.
0- 98538 tan a e used. Furthernore,
5059115|49m12a159 te fisador obenzene sul fonate, sodium 3, 4-
di chl or obenzene sul f onat e,
sodium 2, 4,5-tri bronpbenzene | fonate, sodium 2, 4, 5-
trichl orobenzene sul fon;ttzgé‘,’—mlggéi um p-i odobenzene
sul fonate, sodium 2, 4-di brono-5- 17 WD 03/ 087226

P /_U803/ 11141 f| uorobenzene su fonate
al ci 5- dj

I SOdI um

_<?
S
:
2

=0

0
v

O{o@%@o@% At

SO3Na o (o] n

o]

Moreover, disodium squaric acid, barium resin acid, disodium chloranilic acid,
calcium chloranilic acid, disodium croconic acid, disodium chloranilic acid, barium

chloranilic acid etc. mentioned in Kokai no. 50-98538 can also be used.

Furthermore, sodium-2,5-difluorobenzene sulfonate, sodium-3,4-
dichlorobenzene sulfonate, sodium-2,4,5-tribromobenzene sulfonate, sodium-2,4,5-

trichlorobenzene sulfonate, sodium-p-iodobenzene sulfonate, sodium-2,4-dibromo-5-
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2, 5-di chl orobenzene-1, |
-bi s(4' -chl or ophenyl ) et hyl ene- 3, 3' -di sul f onat e,

W@ oslosame2, 4- di nitrobenzene sul f onat e, PCT/US03/11141
cal ci um 2-chl oro-5-ni trobenzene sul fonate, cal ci um 3-
(tri fluoronethyl)benzene sul fonate,

ﬂuB}d"?:‘éhié% 2- GIVRLE: SeAlkbiuhRPSNBEENS 0B AR AL Ifon1ENt dcdad-2,5-
in Kokai no. 50-98545 can al so be used.

didbiolkinaencd] priswlosatk f sodenmd-44 -dilhremioplergd-8; sulfonate, disodium-

dj um, 4, 4' - dj chl gr odi phenyl).sul fi de-,3-su te, ..
2 b e P90 SRR DS SRR pptiom-24-
dirﬁﬁr@ée‘lﬁéﬁeu's_fuﬁﬁﬁdté?,; calcium-2-chloro-5-nitrobenzene sulfonate, calcium-3-
sodi um 2-ni trot hi adur ene-5-sul fonate, sodium 2, 3,5, 6-te

(triflugrcmashyd) benzenga ngd fopaieny | cbagimdechlorg gy nigahgnzene  sulfonate,
sodi uym 4. 5- h -3-[p-
n“?@???f%é?%%%?%f@%%5§§§%$%$%§9ég?phenylthio)-benzene-4

-sul fonate, nentioned in Kokai no. 50-98539 can al so
be WsaliurbatiphenyBulBidd-45’ &ipefohatehl or o- a - st yr esedium-4,4’-

.sul fonate, sodiumtrichlorovinyl | fonate,, ..
dl@éﬂreﬁh@hw?%l}f?tfesé-eulﬁgﬁfeabr é*h%—“{“}/’k“z“;%fﬁhg‘ﬁ%‘ Ishrdigpadsulfide-
5 ,%Qﬁédl’f@i}@t%pt &gth‘?-Q%‘itréth%ﬁtﬂéh@%hsg’f(‘l%hétéﬁ&ﬁiflﬁ’i[@,ﬁ 8,6-tetrachloro-4-

arium 2-chi oro-3,3,4,4,5,5
cyafddipeoylydfidpdruifneate,- sul f onate, sodium-1,2,4,5-tetrachloro-3-[p-

R SRS BB E S S SRS, mentoned i
Kokafhs Bofg®3ad ean £136 B¢ tedpent abr onot ol uene- a
-sul fonate, sodium heptafluoro cycl obutane sul fonate,
sodium1, 2, 2, 2-tetrachl oroet hane sul fonate, . '
sodiSedium-3,34.5,6@epaphlathl Br otyr¢® -ssifpnatge sediumotitghlorovinyl
sodiumtrichlorovinyl sulfonate etc., nentigned in
sulgnels. FiCiumEL BESOPARPTANes BlrdlVIRIE (Ul BRtE o yRirum-pentachloro-

[ sodi um ch ndat g, . di i thi I ' '
EARRAAIESAER 2 B R SHERYford
suBSRlat Sdimdiaune B ofbtsluety- F QuigdiaRa MBdRium 359 ditetiachloro-m-

hexafl uoro giutalate, di sodi um di brono nal eat e,
xytting0di U 5dBuifoiditQ, 9cakamaphihtasromotoluene- « -sulfonate, sodium-
1,2, 3,4, 4a,5, 8, 8a-oct ahydro- 5, 8-endo- net hyl ene- 2, 3-di c
hegt,aﬂggm a(f)@}obutane sulfonate, sodium-1,2,2,2-tetrachloroethane sulfonate,

softyRP o oo eaheions A IBAGR b AkRat, SadydRuRrcinf, Sikdhare

etCah&ltIMd irK fka? n: ROERNaRRR RN shi nmat e,
cal cium di chl orof | uoro acetate,

calcium1,4,5,6,7, 7- hexachl oronor bor nene-2-
car boxgavar.alisogism rlopesadaty, dbihaym gbloragagydigalcpanclipggdate,

strggtillljn%egilor%%z}{\éq 9(;3’ i19r§7?r120§1]0|:r)g z{cyége?/ sjo%illudfnl 3,4-dichloro cinnamate,
disodium hexafluoro glutalate, disodium dibromo maleate, disodium-5,6,7,8,9,9-
hexachloro-1,2,3,4,4a,5,8,8a-octahydro-5,8-endo-methylene-2,3-dicarboxylate,
disodium-5,6,7,8,9,9-hexachloro-1,2,3,4,4a,5,8,8a-octahydro-1,4-5,8-di-endo-
methylene-2,3-dicarboxylate, calcium-2,3,4,5,6-pentachloro  sodium  shinmate,
calcium dichlorofluoro acetate, calcium-1.,4,5,6,7,7-hexachloronorbornene-2-

carboxylate, mentioned in Kokai no. 50-97642 can also be used.
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Furt hernore, sodi um benzenesul fonate, strontium
benzenesul fonat e, nagnesi um benzenesul f onat e,

wa@iperzessi um o- benzenesul fonate, di sodi um PCT/US03/11141
napht hal ene- 2, 6- di sul f onat e,
pot assi um bi phenyl -3, 3' di sul fonate, disodium1,1, 1-

tri gzgxhﬂé d&%z g&ﬁnﬁnnylb& e of’faté %’trﬁHﬂuﬁrﬁnaB&zenesulfonate

di sodi unt enzy onat €,
maginsgiainumbeniepbeifphate; hadipetdssikim-ok subérunlactselfom as slisedhum-
trans- . -di chl oro sul f onat
oA B ST LSS P BrS DHES iy PSR iy 1.1.1-
mﬂﬁ&‘ﬂoti Oniphdh PO diHiNeL £1 T agiraag:, di RIMh-dBenSy1-4,4-disulfonate,
onat e,” di sodi um 4- bromo di phenyl ether- 2, 4-di
disodiuni-aiyteayInetant ¥’ -disuifehirex ypetpistunal evns4-sul foratigloro
sodi um - 2, 6-di chl or oani sol e- 4-sul f onat e,
stysesr-hifki-diseléenatsy Fer pRetinluese HRHORRI ¢l f @R A0 be used.
sodi um |, 5-di chl oro di benzo- p-di oxi ne sul fonat e,

pol yg %d%nmgggdléﬁd%frﬁ Qgﬁ'&%&ﬁ' dlpﬂwyétﬁ&e d%ﬁlfgﬁa)te disodium-4-

pol ysulto ysodi um pol y(2-net hyl - 6- phe
br@henyﬂphml eﬁqerelﬁ,)ﬂ qmihymmﬂef arkiwen- lpobtjnsx)maphﬁhpbhyékﬂutfpmte

soft G BrIH G oBr SHE AT BoHer et Herer e shisrcispHgee
solfnf P aicHIG- @den%&%@oﬁﬁ@ alifpatee }S@?ﬂ)duﬁ’h” FBI@(ZT@-Hﬁnethyl

as alkali earth netal al kali earth netal ts of
phpeyltmmmmdew keliysul faatet opelgsagiting n@lm(%@etbs’éé -phasylmphenylene

Lts,of .perfluo kan Ifon
o) PG PRI GRS PR ROl PO pREb s By U Niyspigonate
dlﬁﬂilbﬁ)rtet@écﬁmio dm{eﬁypéﬂlfeﬁrd@éﬁﬂ%nd’te dt@, &e@abmnﬁmrksl, no. . 50-
are used. The nost preferred alkali earth netal salts
985ftpenrt alseboussikane sul fonic acid are sodiumsalt of
per fluoro butane sulfonic acid, calciumsalt of per

f 1 ugr 0uRHE 0 €as %k’z{lf &mhcm@t?l %ka‘ﬁ%hﬂ’l%é@l &alt9bf perfluoro alkane

per fl uoromst’hyl utane sulfdnic acid, calciumsalt of
suffenit | agat cmetbehydeldutamaetsludatte oif (per;ﬂuodq akkounk swfana¢ acidf sulfonic
per fluorq octane sulfonj calciumsalts [
ochfhsing oeluts Dihve SHITCRErTS biks 19 FRroRh TG Hors Bregfibly 4
to%ada];b%nodftorﬁylafeol;g@m de or sulfi m de, such as sodium salt
saccharine, calciumsalt of saccharine, calcium

salt of N-(ptolylsulfom(l p-tol uene _sulfimde, can
aI sonemggeuefemné aBfakizgarhenpiahstistoll pesavare Al SHHORR@cid

re fdq.r I t

1 f t
o P 5%, Y AP g )
suﬂahic fid, pdivnh Walt @f perfluoromethylbutane sulfonic acid, calcium salt of
perfluoromethylbutane sulfonic acid, sodium salt of per fluoro octane sulfonic acid,

calcium salts of per fluoro octane sulfonic acid, etc.

In addition, metal salts of sulfonamide or sulfimide, such as sodium salt of
saccharine, calcium salt of saccharine, calcium salt of N-(p-tolylsulfonyl)-p-toluene

sulfimide, can also be used.

The alkali earth metal salts used in the invention are fire retardant alkali earth
metal salt of perfluoro alkane sulfonic acid, preferably calcium salt of per fluoro

alkane sulfonic acid, specifically potassium- per fluoro butane sulfonic acid.
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al kane sulfonic acid, specifically potassium per
fluoro butane sulfonic acid. 19 WO 03/ 087226
woeOrisde3/ 11141 The fire retardancy of the conppST/US@N1141
can be inproved if the conposition contains alkali
earth netal salts. COVPONENTS OF RESIN COVPOSI TI ON The

fillafe ﬂr@'r%&%ﬁﬁ%%f@ﬂé é’cﬁﬁﬁ%‘ftldnr@ag%el Phﬂ/e&: HTROSbhp&ition

cont al ns ove ‘nentioned polyether Imde resin (A,
cohtaersratiplliceatthanatdsalts. (B) , fibrous reinforced filler
(G and non-fibrous inorganic filler (D). The

RS LR BR RN BN SN ot - “(A) pol yet her
imde resin: |1 to 95% by weight, (B) thernoplastic

r esiThe flllek @el%%eb)pomil@himld(‘:@snﬁ chrhposstidnedontaitiscabdve
filler: 2 to 80% by weig P&?ﬁ non-fi brous inorgani
merjtioped polyether ignde lfﬁym\xéu)gth@rmo Hp resyt &), 6‘Pr0(19xjel?%"@é)ﬁ”er

(c:)ﬁn&QQn/"g'B}’ou /&}r\)ﬂc Fﬂ&éﬁ{)ab' (A) pol yether inide

esin (B) thernoplastic resin: 5
to 75% by weight, (C fibrous reinforced filler: 10 to
50%The ocomipghkition is(d]i)aractmizédi by corgainmgrthe fiil bwing t@npontots by
to 50%by wei ght, when total of (A) to (D) is 100% by

th @MWt The weight ratio (A'B) is 1:99 to 99: 1,
preferably 10:90 to 90:10. Furthernore, the weight

ratl(g)(Czda) dtifer IR réin:A%iolas9pbeiweighbl y 10:90 to
90: 10 10 03/'087226 PCT/ US03/ 11141 1f the wei ght

ratio is in the above- prefeorred range, the bal ance of
firdBet dhermmplastic fasim: dite PS5 %rhy weighk action is

excel |l ent.
(C)  fibrous reinforced filler: 2 to 80% by weight,

(D)  non-fibrous inorganic filler: 2 to 80% by weight,
when total of (A) to (D) is 100% by weight.
Preferably,
(A)  polyether imide resin: 5 to 75% by weight,
(B)  thermoplastic resin: 5 to 75% by weight,
(C) fibrous reinforced filler: 10 to 50% by weight,
(D)  non-fibrous inorganic filler: 10 to 50% by weight,
when total of (A) to (D) is 100% by weight.
The weight ratio (A:B) is 1:99 to 99:1, preferably 10:90 to 90:10.

Furthermore, the weight ratio (C:D) is 1:99 to 99:1, preferably 10:90 to 90:10.
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The desired weight ratio (A+B): (C+D) of total weight

of (© and (D) corresponding to total weight of (A
w@oahsfRs is 20:80 to 99:1, preferably 50:50 to BOr/as3/11141

If the weight ratio is in the above-nentioned range,

the physical properties of the resin are not

If ﬂ?ﬁt gllélﬁ;gf aiRdis ﬁngleazleO%PY@f&lPecf PfigE, OWQ%%CQ Qf rfﬁ’e' efardancy,

is also possi Mor eover
fluidtyndnadrooettagiionyeedretlentri de resin conposition
containing alkali earth netal salt (E): (A) polyether

i m in, | to 95%b i gh th |
0’ G300 st 7008 51T of Bl PRI na
t Fopa]
cofrbiﬂoﬁﬂmggtottgtagg&gii R dﬁb&g%d (mg 2Pgstoat}‘olsb£pu%r)e i %gl)orso to

90;19. 10t9ovsyehkentihis, indhel apame-raenianed smeenthawhytical greperties of
the%‘?eesm Iarréﬁ lfd(% raté lan%%(?l% w?tfh tge cﬁmlpgﬁr?d ‘gi}ﬁﬂnén pﬁ% ng is

era
als‘oq)om%eby wei ght (B) anor phous ther nmopl astic resin: 5
to 70% by wei ght, (C) fibrous reinforced filler: 10

to 50% by wei ght, fib ou3|nor anic filler:
Lo B00RBYerBIe g RN CroPabCBR Ty FTE EppeS g sgRing
al%leg hmédldal B): alkali earth netal salts are incl uded
e amount of 0.01 to | parts by weight. The wei ght
ratlo(A.B) is 1:99 to 99:1, %referably 10:90 to

90: 16) 2blyneodndie 7o IFCHSUshemeihsl  Furt her mor e,
the wei ght ratio (C D is 1:99 to 99:1, preferably

aboag) ge(%mjogc?s retsHle Veﬁgggéaf\g% Q. Were in the

err ran e, opy of only fibrous
relnforced filler resin conposition would be inproved.
The (dgsi rfggowakgifidreedafiller: ¢ A B)%(bygnBiglaf total wei ght
of (O and (D) corresponding to total weight of (A

and (gﬁ) Inson gl(l)s 1tnorgan1c 1116? 2 toeé’Og})Ly welgh?o to

when total of (A) to (D) is 100% by weight, and (E) alkali earth metal salts are
included in the amount of 0 to less than 5 parts by weight.

Preferably,

(A) polyether imide resin: 5 to 70% by weight,

(B)  amorphous thermoplastic resin: 5 to 70% by weight,
(C)  fibrous reinforced filler: 10 to 50% by weight,

(D)  non-fibrous inorganic filler: 10 to 50% by weight,

when total of (A) to (D) is 100% by weight, and (E) alkali earth metal salts are
included in the amount of 0.01 to 1 parts by weight.

The weight ratio (A:B) is 1:99 to 99:1, preferably 10:90 to 90:10.
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90:10. If the weight ratio is in the above-nentioned
range, the physical properties of the resin are not
waled/es7ewr at ed, and al ong with the conpound for mep¢DOS03/11141
molding is also possible. The ratio of (E) to total
wei ght of (A) and (B) is 0.01 to 1% by wei ght,
Fu%@xfn%r@t}hé( wg c@?ra‘ilg (E:1574 B¥o9/eight préféraflgrg/q 0V tgm) Iatio
e- ment i oned range, chani cal
strength of the resin conposition is not affected and
If therweight mtidavary in twraboze-pryfemederingdithe ecdlstrony afperdy ffibgous

e L R4 aT RAP P ANOUA SRR Chan be adopted. For

exanpl e, blending the above nentioned additives with

ol teR Hesded. wiight Whtkd qg\qukn@a@h ttgalcmlgme cdbnce) aby (D)
extruder, banbury m xer, rolle and kneader.

cogseafinadonok wgelght o ) el ()it 20:K0r ot 5 p@ﬁ&é@% 58150 to
90[.)19d lIF{he %#ﬂ%at‘f@ﬁ 196‘[{%9 Qﬂl&egﬁeﬁiﬁ)rn'eﬁ’ lr‘fhlg@b@@ "ﬁg%@al H&J?tles of

as 'turn m xer ensch m xer
thS uat ard mrdeﬁrmrate(ﬁmhdrmbﬁg mgthathe cdompadnd formaéion, blylolding is
done by extruder, banbury m xer, roller, kneader etc.
alsorpassib %rspersed m xi ng. The bl endi ng of these
addi tives can be done batch-w se or continuously.

Fur thr ilbof (8)&o Mothll Neei @itdst (Af adeBF ATDONERL B ht,
not fi xed. Thgﬁfg OMAnéggddlg?igS gaﬁ be blendgggﬁr?ng

preflambhe@ 0B tQ:@ﬁ%de wmght disthe mlﬁsath i ety theabpve-mentiened range,
th%meicgqr{é?aﬁt rg@%ﬁ of th tth festﬁ%’%ﬁo&ﬁ@oﬁ%ls ﬁtafflé(g %ﬂ‘? ?itr? retardancy
cah BBimPRNES., defogglng agent, plasticizer, fire

retardant, fluidity inproving gent, natural oi

synthetic oil, wax, organic filler, etc. The res
conpu§re ilbMthABedi By nestHekon é%?pé‘f%l"%f‘ﬁh%éﬁcfﬁ’r@%fﬁ't'on of resin

Mﬁého% any kAR %th %nmeggdc?&ﬁ%r lam'ﬂé' QﬂQ{dlihg the

t enper at ur e, is suitable int
ab03¢ ﬂ&ﬂﬁ&&d%ﬁltlﬂﬁﬁ)ﬁhth]ﬂ]dlien resiguiThe thikingladd (khed’(blag can be done

resi sta an i mensi o st.ab I n, addi ti
byt SERRer BETHRE O TN PG P AP bRang af g additives
in QK& %B@dér@d fok rp@llét%ﬂﬁéj afit¥e dbhe bf/ %h@uscéﬂﬁaﬁé'ilhst is@éh ASturnbull

for autonobile exterior decor, such as door
mmer, rf@nschlebuumr,, ribhagoblendarb buner nyKersttee anth aeslting and kneading

cag%ty {)y extlﬁge%rﬂa%urg%%r, r(ﬁye(r:,l](n%gder etc. after dispersed mixing.

The blending of these additives can be done batch-wise or continuously.

Furthermore, the mixing order of the components was not fixed.

The following additives can be blended with the resin composition as long as
they do not affect the objective of this invention:, heat resistant, antistatic agent,
slipping agent, anti-break oil, lubricants, defogging agent, plasticizer, fire retardant,

fluidity improving gent, natural oil, synthetic oil, wax, organic filler, etc.

The resin composition has low linear expansion coefficient, dimensional

stability, and high mechanical strength at high temperature, and is suitable in the
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pillar, head rest etc.; autonobile electrical

conponents, such as switch, connector, heater,
waesienez throttle; electrical conmponents, such aBCT/US03/11141

sensor, heater, relay, switch, connector, antenna

etc., housing cover case, such as machi ne cover, |ight
req?rlgr\éﬁrﬁelﬁe)& er{e falre Bnden gﬁa né’ih’)ensﬂﬁﬁhhtﬁﬁh@}ovﬁf ad\ﬂ’ﬁﬁ}ﬁ' Nsin

C nnbl one ata storage case, disc tape

compasitidr advin aalkzdl emth ool saifa erctipindire retmdaw t

exterior, discharged mass, signboard and display,

ere sound i nsul.ati.on at e

par t'i"fi"6H" %H@Pﬁtlowlﬁd%wff?r ?Hgo'grﬂrgl W’H&‘B% g%lsoﬁ ‘)’/‘{c 3§, door
mlﬁfHF Qo eRZViBE, bmBRDQAKAde SHcdf EicG adtd@dile interior decor, such as

refrigerator, machine tool, fixing tool, equi prrents
piltasr headt igsiostes putomebile| @mtrrr@l gémponertbmsa% @s syxtchcegsmector,

ui de I gui | t

heaqt };eﬁsog tﬁ%ott?%ael cnﬁ&tl E)ml%ebgﬁs %ﬂgh ag ?ééiosgxgllg%r' dx)e gf ’Ewnch,

coﬂ’fdcfﬂreﬁmteh-rﬁpetcphlﬁlit@mgpyomc‘dasm%uclﬁ aa@smm}hﬁe cohﬁ; ﬂlght cover
dryer, fire extinguisher case, radjo-cassette
(exterpah apdrintegiabls macking woy ey Wagtng mackine, munle Rhgie data storage

caée@tr g}sg ape dic; fld glﬁﬁﬁé biid c&lrﬁ: téﬂﬂgl%&aéﬁb% e%tr%g?r’, Ilil@ééﬂ%rged mass,

m conduct or
si g:ﬁbcekét anvl/ahmla)c aa*rectteﬂroued OnsulailompWaN!s canepient dsplay phrtition

,. DY et | apt, .
boérélr B’é@fg"‘f é'gf/laa]na)g’\’l %\H%ﬁ% ﬁlg%aa“tgégzﬁlaga né pgzgg traffic signal,
reiﬂggﬂafdreﬁ‘racl'nﬂé $6dlahxﬁ‘1%dto§1’(teﬁﬁﬁﬁ4enﬁ' for Q)Qf%b? IsPANeY, .fishfag gear,

tery, etc. Moreover, it is p035|ble to
outdoer box, d:ablle)gurcbcplsay|equl@mem(essleiefanrieoggm&b@md}:?tc, 19ys, game
electric wire cover,i RESULT .OF
e ROENTCRe i Gerpf o isichy e 08P YBoweios elabs. defsimie
hafr AIPES iffré @RiMIRINES LisR! eflid-b&sbr@Rtecordes | déoticisy fRGoli @D or
di mensi onal resistance of polyether imde resin, and

DD rrgaderysiritar etemlchssty, Ok W chassisi &ﬂ‘sdlﬂldeé\ﬁ'é% gmicgpguctor

I r 2
cob HRIFERE R B 2RCul 500 O S RIS sch o
LEWr EQDerPDP ! DiYmeta)g yas, netlamh ItV edartiuigd merywbhglimarhine for
Furt hernore, sjnce.it |nfor ed wt .fibr?s and
I

hopgshold, brrgwis Medifie mtﬁwafa@ Pl 5 CORGUPRH, I+nefh ATM,
baﬁ%‘r@a&%' a?IQQ\eefrf it ¢ ﬁ&tsrbléjﬂoriﬁesrﬁ AR} n&eaRids Wierd e Ritglancy

hani cal "strengt hi gh tenperature sane as
is monired eleotral wipotgeringrete.m de resin 23 WO 03/ 087226
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RESULT OF THE INVENTION

The filler reinforced polyether imide resin composition demonstrates the heat
resistance and high dimensional resistance of polyether imide resin, and since fusion
molding can be carried out even at low temperature of 20°C to 70°C from the
conventional temperature of about 400°C, it excels in moldability. Moreover,

trimming is not observed during molding.

Furthermore, since it is reinforced with fibrous and non-fibrous filler, it
demonstrates the low linear expansion coefficient, dimensional stability and high

mechanical strength at high temperature same as conventional polyether imide resin
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or nore than it. Therefore, it is suitable as plastic
conponents for autonobiles, donestic appliances or OA
wa@ppes7ateus, equi pnents for medi a where heat resiBUBHOS®/11141
di mensi onal stability and fire retardancy are
requi red. EMBODI MENT Hereinafter, enbodinents are
n :
or B 2854, TR 1990 1L SRRl fo automobits
doveestéc arp;ﬂdnces drr@Aeamadtrusent]mpm(sﬂt)s fBomediahehere Hederesistance,
resin £ éA%&% ULTEM 1010, ( brand nane)
dimgnigng fErl? rdangye fedlitgded. (2) Pol yest er
car bonat e (corrponent (B)): LEXAN RL6829 (brand name)
EMBOWIRHNT ed by CGE Plastics was used. Hereinafter,
abbreviated as PCE. (3) G ass Fibre (conponent (C)):
d ass Chopfped Strand ECSO3T- 785G (brand nane) o
manufiseaingfes pypbedipsats &R piairedcbrefly, @nd thet igvention is not
re%—rle&g“baélgs%r abbreviated as GF. Average fiber Iength:
verage particle size: 9.5 micron, average aspect
rati o: 306 (4) d ass Flake (conponent (D1 )): REFG301
B ( gluedtierc foliwing ppoporiehsotere osed iasle erlsndiméntdl. |
average particle size 140 m, average aspect ratio

s used.. Hereinafter, abbrevi Fl.ake, As
(l)co W?P@ er (pnise TRATY, %%“F(‘rﬂﬁ’ﬁicx{’ﬁ%:baﬁﬁg@%f%ﬁboh’,m‘ﬁ{ dngme)
marfufééﬁﬁedbﬁéa)eﬁhér@kwa%ré& netal salt (conponent (E)):
Cal ci um perfluoro butane sul fonate (C4F9SQBK, Bayovvet

by Bayer). (62) Pol y a(‘r;henyl sul fone: 1 n conparati
(Zex arfiolxesigs eeprrPonagy] dcemppngss g@[)he[rEX/ﬁNdéim&gg \mand name)

mt Hties Q%@%‘Qg&%?%%?’% ﬁﬁgﬁeﬁﬁ%f&'a&l Ze “appr ox.

Sn'rr) wer e prepared by nmelting and kneadi ng the above
(3yrentGlasseHibraeomgoaentalC)):nGiahe Ghappaal Sttawn ECB03 BI8EGI (brand

by usi
nam%) manﬂ acgllrgcf( L)a lNll()elg(otnr gl%cmc Glass Co., Ltd. Hereinafter, abbreviated as
GF.

Average fiber length: 3mm, average particle size: 9.5 micron, average aspect

ratio: 306

(4) Glass Flake (component (D-1)): REFG301B (product of Nippon Electric Glass
Co., Ltd., average particle size 140 u m, average aspect ratio 28) was used.

Hereinafter, abbreviated as G Flake.
As component (D-2), M glass (PFB001 by Toyobo Co., Ltd.) is used.

(5) Alkali earth metal salt (component (E)): Calcium-perfluoro butane sulfonate

(C4F9SOsK, Bayowet by Bayer).

(6) Polyphenyl sulfone: In comparative example used in place of polyether imide.
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kneadi ng preset tenperature 350C and screw rotation
100 rpm The test sanple was prepared by using

wo nj/esoricon nol di ng machi ne of Toyo Machi nery & MtEIS03/11141
Co., Ltd. wunder the conditions of preset tenperature
350C and t ool tenperature 120C. The fol | ow ng

Enffldidh ' 908 HELEEARMELBHAOT e obtained test

Characteristics evaluation nethod Physical properties
t est Thd pelRef (size tapprox t 3 metapreparadiby me&.tatg an’dé@madmg the

| e, of ' thicknes /4 ch und | oad o
ARG ErBIOREL e RS B e ESESPOUR bRl hPREIEPaR! Symyter
kné:dd rédet f@ﬁg}ékaﬁ&’e 350%t aSPEBRVe r@thtid ] (OKPAS Thé s 3anhpl€ bvas
asur accordance with ASTMD 790. (3) Linear
preﬁmdrbsn usmgdojettiorcinglsting machamgo fel ayeMachindry & Netal [Cow Ltd.

i rectian. an ht. angl ®~di 1, i on pesi n
andirofi oneeBRer P Se iy At R R0
in the flow direction and perpendicular direction wth
r espgaé félRwihouwaldhtioas ertoayuctédforetesidainad tebtsample. The
terrperature range of -30Cto 120C. (4) Melt flow index
respfpre:shows iidhuk-ed in accordance with ASTMD 1238 at
337 C, load 6.7 kg/cn2. (5) Fire retardancy test:
Cl@&%‘%h@h&%vﬁﬂaﬁ&’?m@%ﬁ met hod UL94V, the fire test was
sanpl e of thickness 0.8nm and the
ability confirmation of UL94V was perforned. (6)

Tr i ®hiysigalipeogtertigfsttest nol di ng: The rib plate
rmnuf actured by GE Plastics was used, and 10 pi eces

t of th | de ' :
Lo BN Rl gL e A TSR0 Pk Shae
1oa1'1hﬁ" 11816 kgrtrabwiemendusedaihlaycorbark edih ASTRD p48.t s of the
10 pieces. The standard evaluation was as foll ovvs
o5 ST o€ 5 BRESE AL R Ms Ssr i

accordance with ASTMD 790.

3) Linear Expansion coefficient: A sample was cut in the flow direction and the
right angle direction of the resin from the tensile sample of ASTM-1, and was
measured in the flow direction and perpendicular direction with respect to flow

direction by TMA method at the temperature range of -30°Cto120°C.

4) Melt flow index (MFI): Was measured in accordance with ASTMD 1238 at
337° C, load 6.7 kg/cmz.

(5) Fire retardancy test: According to the test method UL94V, the fire test was
conducted on test sample of thickness 0.8mm, and the ability confirmation of UL9%4V

was performed.

(6) Trimming test after molding: The rib plate manufactured by GE Plastics was

used, and 10 pieces were drawn out of the molded article after 20 shots of continuous
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L: Trinm ng was observed in 2 to 5 pieces visually.

X: Trimmng was observed in all the pieces visually.
WQ@63/0M2B3/ 087226 PCT/ US03/ 11141 [Table 1] LO CCrdd/0803/11141
4.) +J +~+) +. >>>CCCcCcCcCCC.-q.-~.+N.+
M,qg a) (Da) a) a) a) a) a) 4-) 4-) 4-) +-) e Ee e
e e . a): ) R he - 10 s
mfafe® The Hinflinf ) yUB) oAIKA iy 0 pard of e 1O piess, The

stad&rd@valuftidh Wasmsdokbows:E a Ea E p np p ECOCa Ca E

CGECO eEEeEeee00140~x OXOX (A Utem
40 30 40 10 25 40 20 40 15 30 70 1010 (B) PCE 10 30
O brimnipg waonaigit glk obgeryasl Ysualls- 40 (C) GF 20 30 30 40 40
30 40 30 30 30 65 H (D-1)G Flake 30 20 10 10 10 10
O( Triginhgivas sbseovedon tyeEpieRpswpualy0s 0. 06 0.08 salt (F)
PPS 35 Deflection tenperature under |oad 205 195 205

A1TAmh8Ag 2@0 oBsétved(b 2160 plBs Rik0alR60 (O

X: Trimming was observed in all the pieces visually.
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FI exural 13000 95000 12000 115000 120000 110000 110000
110000 27000 90000 92000 200000 Modulus 0 O (kg/cm)

wWoomesare2 1.8 2 1.8 1.5 2 1.8 1.5 5 2.5 2 2 expediBUsi3/11141

coefficient (flow N direction) - ui 30 120C(x 10-")
linear 2.5 3 44444547 6.555 p expansion
coefficient (vertical direction) - 30 120C (x 10-")
Melt Flow 7 12 7 20 14 10 15 10 25 15 3 30 | ndex
*sP¥otlnin) Fire VI HB VI HB VO VO HB VO HB HB VO VO
retardancy equiv equiv equiv equival equiva equiva

equi va equi Ya equi vaequi ya equi va lequi ya (UL94\}
al ent al ent |ebent ~ent 4 ent| Pent 4 ent o~ entx| ent, | €
0D

=]

t

lent lente thickingss|GG 8mps Trigming in
Q@ 0 Op| & OEOp md ded Art

O

[9)
Example f@)

Example
Example 3

Comparative
Example 4

Mixture Composition

< Embod i ment

o' (Compar.

S Comparative™
©|Comparative

re
o
N
—
I
-

A) Ultem | 40 3
1010

(B} PCE 10 30 10 40 24.92 19. 94 30 19.92 86

2|
(= =]

(C) GF 20 30 30 40 40 30 40 30

(D-1)G Flake 30 20 10 10 10 10

(D-2)M Glass 10 20

(E) Rimer 0. 08 0.06 0.08
salt

(F) PPS

35

Physical properties test

Deflection
temperature
under load
(°c)

205 195 205 170 180 200 170 205 160 190 210

260

Flexural 13000 95000 12000 115000 120000 | 110000 | 110000 | 110000 | 27000 90000 92000
Modulus 0 4]
(kg/cm?)

200000

linear 2 1.8 2 1.8 1.5 2 1.8 1.5 5 2.5 2
expansion
coefficient
(flow
direction) -
30 ~ 120°C(x
107%)

linear 2.5 3 4 4 4 4 4.5 4 7 6.5 5
expansion
coefficient
(vertical
direction) -
30 ~ 120°C(x
10%)

Melt Flow | 7 12 7 20 14 10 15 10 25 15 3
Index (g/10
min)

30

Fire V1 HB Vi HB Vo VO HB Vo HB HB Vo
retardancy equiv equiv equiv equival equiva | equiva | equiva | equiva | equiva | equiva | equiva
(UL94V alent | alent | alent | ent lent lent lent lent lent lent lent
thickness
0. 8mm)

Vo
equiva
tent

Trimming  in [ @) © © © © © © © © © ©

molded
article

27




27 WD 03/087226 PCT/US03/11141 The conposition

obtained in the enbodinments | to 8 has well-nmai ntai ned
whal/ea1zs bet ween t he physical properties, such aBCT/US03/11141

| i near expansion coefficient, dinmensional stability,

hi gh rrechani cal strength and fluidity at high

te %sm%? c{’(olﬂﬁné?it he Eheh@rﬂgodlmgﬁﬁ f it Isehad SelQhaintained

use oge her e conparative exanple 1, Iinear
balangabsivosen c def physieaht propertieghsuchnds floear reixparses engfficient,

t he, di sj.onal stability beco i nadeguat e.
dirpsiional e Y bieh mechanicA SUPETR Ap0 i) aeh DR RIS n
is included and is reinforced by fibrous filler |ike
conpatid diM& RRanPhd RiertifBotMREd tdpdiheEXRAGShSRative example 1,
coefficient is hi i gher than the flow direction, which
lmcfs eap@nsm_ml c@nfffcmmﬂheh,\amé\ﬁ@rdhmre@pn the dirrns 9! stability
ve ether d
beeqr%ers dﬁ%Je]qurtF Frl)mihgli(more cﬁt%%rtqﬁ@pp@?retﬂgtjrlﬂégg %ﬁg 1? Yhcluded
an€ pekinférc@nby fibroad Afer likd db@igardtﬁ'\ﬁleaﬂdplﬂ o Vlertgial expansnon
nmechani cal strength, but because of low fluidity, it

co¢f§cenblrs digheniben dhe Hew dVFeweslowhtchd$ a pradiea fiom thy Vl%ﬁ?mt of
AR AN ORI s ARG,
embba@maned, lineat ds)q)armbml e@bfﬁcrentcnls eomparanvelpfobhmhshosvsdegn

in the fina duct 03/ 087

masBico sy At bR v Thig it 1 BPATGE Eempeyismgint of

md I By 854 Qltﬁﬁﬁ@ﬁ‘e&nﬁahﬁﬂvé Sx4AE aGh&W$ %8 nii¥ntained balance
cont a| ning (A polyether imde resin, (B)

betwren mluqo;bfalstcal:prpmmcﬁ, trir@niig isrobsrrvecsinthomekded artigle and a
alﬂ ﬁ fb us |qorgan|cflller and are included

Profie % eﬁﬂb’bﬂlle n(’ABmﬂB‘f Bther inde resin: I to 95% by
wei ght, (B) therrmplastlc resin: | to 95% by wei ght,
(C fibrous type reinforced filler: 2 to 80% by

" weight, (D) non-fibrous inorganic filler: 2 to 80% by
wei ght, when total of (A) to (D) is 100% by wei ght.
2. Filler reinforced polyether imde resin conposition
is characterized by
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containing (A polyether imde resin, (B)
thernopl astic resin, (C) fibrous reinforced filler,
w@ Dyosnzs- f i brous inorganic filler and (E) al kal i Pe€BUSI3/11141
netal salts, and are included in the amount: (A)
pol yether imde resin: | to 95% by weight, (B)
cLiigigopl astic resin: | to 95% by weight, (C) fibrous
—rerntorced filler: 2 to 80% by weight, (D)
non-fibrous inorganic filler: 2 to 80% by wei ght, when
tlot Billeofeirffjced polyBhher gnitlo Gespaeanspdsitionds ghrractentagd OF)
corffine (@) PoErERns U {8 BmaeHe rosn E fipge S MaHiced
filléredraf (0 aeAL Rl usehdBaNit llde ah®ieindl@AgAqs ithd Aouregnt i oned
inclaiml or claim2, wherein thernoplastic resin
(B) is at |east one kind selected from polyphenyl ene
et hed) ppelyetberimidgisip: dipdnaty Weightyest er car bonat e,
pol yam de, polyol efin, polyether, polysulfide, etc.
29 M0 034087336 RCTLHSPR/ b webin 7 | Ter 1 ei nf or ced
pol yet her 1 m'de resin conpositiomn nentioned in either
of claiml to claim3, wherein the L/Dratio
(| off@) t uibroab typerrginfiorced bt 249 86 byivtighis  rei nf or ced
filler (C) is at least 100. 5. Filler reinforced
pol her ipgide resin.c 0si.ti ment.ioned in either
of Ylﬁ ai Hﬁ”f'%ﬁoué TR ﬁy\gre?é? ?%r?é/ ‘?’?lgl?%us rei nf orced
filler (C) is glass fibre, carbon fibre, titanium
wifdnhbrl e )ae (Byisa 0bvdsyeweight. Fi | [ er rei nforced
pol yether imde resin conposition nentioned in either
of claiml_to ,claim3, wherein the fibrous reinforced
£4-1 Fler (eyforged, %@get $1hiIde o EESHY SRPPRSTtgR | 1§y sharacigiacg by
cofti ’ﬁA?grgﬂW & Resin PR hefRSIMsticGESin, (€) fbrbh€feinforced
reinfo pol yether 1mde resin conposition nentioned
filleny (B) momfibroos inacgaminfiler and €E pallialh earthf inbabsedtsi argkrageictuded
. filler (D) is at |east one kind selected fromthe
n Pe3MOVBE scaly glass flakes, nilled glass, mca,
potassiumtitanate, porcelain clay, clay, talc,

wol (&5t 0pblyetheEmiibo fest: 6K 9581, weight,
(B) thermoplastic resin: 1 to 95% by weight,
(C) fibrous reinforced filler: 2 to 80% by weight,
(D)  non-fibrous inorganic filler: 2 to 80% by weight,

when total of (A) to (D) is 100 parts by weight, and (E) alkali earth metal salts are
included in the amount of 0 to less than 5 parts by weight.

3. Filler reinforced polyether imide resin composition mentioned in claim 1 or
claim 2, wherein thermoplastic resin (B) is at least one kind selected from
polyphenylene ether, polyester, polycarbonate, polyester carbonate, polyamide,

polyolefin, polyether, polysulfide, etc.

29



8. Filler reinforced polyether imde resin conposition
mentioned in claim?2, wherein alkali earth netal salt

w@ B)od7s26al kal i metal (earth) salt of perfluoro ab&BDS03/11141
sul fonic acid. 9. The nolded articles conprising
filler reinforced polyether imde resin conposition

@nt}jﬂ(})é?ergirf.f&c%, gbm ethet (?mgde 1lin I(li}ﬁ S He thefibiedl! i~°nselther of

mentioned I n are the pl asthc conponent s of
claamt bnoblaine 3, ehesin dwri /Dhrdice(lewitudinal leapthadzmeter) hﬁ@rous

reiﬁ&%&‘rgﬁ{]g (8{18 - eaﬁpl%at us, and apparatus use for

5. Filler reinforced polyether imide resin composition mentioned in either of
claim 1 to claim 3, wherein the fibrous reinforced filler (C) is glass fibre, carbon fibre,

titanium fibre and ceramic fibre.

6. Filler reinforced polyether imide resin composition mentioned in either of
claim 1 to claim 3, wherein the fibrous reinforced filler (C) is glass fibre coated with

silane coupling agent, urethane resin, epoxy resin, etc.

7. Filler reinforced polyether imide resin composition mentioned in claim 1 or
claim 2, wherein non-fibrous inorganic filler (D) is at least one kind selected from the
group of scaly glass flakes, milled glass, mica, potassium titanate, porcelain clay,

clay, talc, wollastonite, carbon black, etc.

8. Filler reinforced polyether imide resin composition mentioned in claim 2,
wherein alkali earth metal salt (E) is alkali metal (earth) salt of perfluoro alkane

sulfonic acid.

9. The molded articles comprising filler reinforced polyether imide resin

composition mentioned in claim 1 to 8.

10. The molded articles mentioned in claim 9 are the plastic components of an
automobile, electronic and electrical apparatus, home apparatus or OA apparatus, and

apparatus use for media.
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