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Compounds of Component B having desired characteristics to carry into effect the present invention

can be obtained by properly selecting the molecular weights, molecular ratios, structures and compositions
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 EXAMPLE 1: PRODUCTION OF COMPONENT B (B-1)

L O t he ﬁF eas?e‘lg 2s§u hfm \g er%aé mpro es e"' PfO Ui \%qﬁfg’%ﬂa s'z'" agz::
ing a

.85 808 g (2.0 moles) of ethylene oxide (hersinafter abbreviated as. EQ) 4 moles adduct of bisphenol A 784
' g (8.0 moles) of maleic. anhydride and 1.0 g of tetramethylammonium bromide as catalyst were placed
inside an autoclave and stirred for 30 minutes at 120-125°C. Next, 464 g (8.0 moles) of propylene oxide
(hereinafter abbreviated as PO) was injected thereinto over a period of 4 hours at 125°C for a reaction and
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filaments and tows are-bent' nany tinmes by guide nenbers and rollers as they
are wound_or woven, and chopped fibers are prevented fromheconing—
d|sheveléﬂ&andﬂscgéﬁfwdgu}éaround EBnesuﬂﬂ&nsnt snappneaﬁdﬂ |nvent|on al | ows
car bon % i ber yarnSe Q : > - —"

easier to cut theﬁppiganly OFgs X

Mor eover, these sP¥ Lo f ;

agueous emul sion which is ‘M;nagnra&goytable and t ? eggt dubypsafe
and (hygjeni cal by advant ageous. but al s energy- sau|nn

processed*by the sizing agents of the preesent _i nveniion L[iprove
cohesi on Bret onl y*Bétlvméﬁgtlﬂe Uareisn) fEﬂ@rQ malgs) (e t?epox%drgesi n rtga /i x but

al so between the carbon fibers and the unsaturated polyester resin matrix

with whic rior t,.Si thsf act cohqg,s7ness.
Thus, zg'ng agentqé‘ %f éﬁgqéfg% lgﬂ%ggﬁ?t%g%S u'géeﬁztogfmhg? on
these two types of matrix-resihs to 0 a|n CRFP of superior quality from
each. Tesp-®Xperi Manisndish MA t¢12 Adles) PoCHICHlm16$)2098 pre@edt | M2ed/i on are
descri bed below In order to explain the present invention in nor8 «&et ai |
but the present i nvention js not intended to be limted g¥ #hese' | es.
Exanpl €8 Bf4 Corrpor‘?ént(lvEmdr Olen)Ta?QK%-é molgad 137 nd 87y s both
enbodyi ng the present so’ ot#sand f or conpari son wer e- prepar ‘ed as

o | 45 <5, S e ok oty [y i shawr i Bz © and

&6

B-S . *51(1. mole) MA (7 moles) E0(6 Smoles) 1477 67.3 23-55/




i

55 808 g (2.0 noles) of ethylene oxide (hereinafter abbreviated as EOQ .
4 nol es adduct of bisphenol A 784 g (8.0 noles) of maleic anhydride and 1.0
g of tetramethyl ammoni um brom deER® 298t3a6BIt were pl aced inside an
autocl ave and stirred for 30 mnutes at 120-125 C. Next, 464 g (8.0 nol es)
of propyl ene oxide (hereinafter abbreviated as PO was injected thereinto .
over a pehjordg®f 4 hours at 125 [err] for a reaction and 4 EP 0 295 916
Bl a. 1i ght brown viscous liquid (Product B-1) was obtained. For thi's
Prodfct B-1, the acid value was 37, the hydroxyl value was 36 and the
rml ec ar wei ght (hereinafter cal cul ated val ue) was 1540. EXAMPLE 2:
BogBe ¥y keng wdwrced 0t iqles) ABPRIYRAL Product B-1
and 100 g (1 0 nole) of succinic anhydride were placed inside an autoclave
they were reacted for two hours at 120 -125[err]C in the presence of
nitrogen gas to obtain a Ilght ovvn Vi scous |IC]UI d (Product B-7). The

ester,osegment of th| s ct car bgx term nat ed pol yester

segment . I @7”% \ %%4' rjl—&V\Bl ght were
respectively 67, 40 PLE 3: PRODUCTI.ON OF COVPONENT B
(B-10) After 2349 g (1 0 nol e)%ﬁ Product B-3 obtained in a way simlar to
Exanpl e 1 was di ssolved in nethylethyl ketone as a solvent inside a flask.
1.0g ®f tetranethyl anmoni um brom de as catal yst and 722 g 15 (1.9 noles) of
bi sphenol A diglycidyl ether were successively added thereto and stirred for
3 hours at 50- 70[err]C. Methylethyl ketone was distilled away under reduced
pressure t*@. obiarhﬁtwll-ihgwlmmllmescdusﬂi quiubl(eﬁr)oduct B-10). The ester
segnent of th| Pr oduct B— 10). st er s f this Product B-10 has
epoxy ;t er mi nkP 6“"@?‘5’ ®and Itsg c"'|° \fﬁl’a cﬁ"&gﬁ“ GOPUY™EE] nol ecul ar
wei g were respectively 1.2, 3.5 and 3116 20 EXAMPLES OF COVPONENT B

W THOUT END I\/[DI FI CATI ON Product B-2 @Hgough -6 were obtained simlarly as
expl ai ned 1 aboy 25

Tabl €5 - H GH O%W ‘Q"—C «C}-—o " o CHhCJ-IO onent B 35
: segne Organl C Nbl ds V\% Cidy Mol ar
cycl ic - CHscar boxylic '_ Epoxi dec%l ar of Rati o
Anhydri de " weight Ester of End (nolar ratio)

G oups Segment COOH/ CH B-1 *1 (1 nole) MA (4 noles) PO(4.0

nmol es¥. 1540 59.6 50. 7/ 49.3 B-2 *1(1 nol e) { MA

(4.5. nol es) PQ( 8. 2 m)l es) 1852 78. 2 48.5/ FA (4.5 nol es)
51.5 B-3 (11 mole) MA (12 nol es) P0(11 5 nol es) 2393

78. 2 *34283539119:10 S polyethylene glycol (4 moles) copolymer

'35

-y Locuyen, ’rO-O’ ’@' a0 H

50
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57.6 50 B-4 *3 (1 npl {MA (4 noles) EQ5.5 noles) 1378

69.2 45.3/ FA (2 noles) 54.7
B-5 : *4 (1 nole) MA (6 rmIEFsozssEﬁi@aﬁ nol es) 1478 57.7

50.2/ 49.8 B-5 - *5(1 nole) MA (7 noles) ECXG 5nol es) 1477

67.3 - 49.5/ 50.5 5 EP O 295 916 Bl Notes: *1. BisphenoI;A

pol yet hyl ene 9|¥Q0|Péﬂy QHQ'Vf“ﬁoﬂé%rbkyﬁﬁopfhed@ sphenol - A L
pol yet hyl ene gl ycol (4 noles) 20 pol ypr opyl ene glycol (2 nnles).

'randQFlcopolynem:25pheny1 ~-ethylated) | cidity I'phenil sphieew| - S pol yet hyl ene gl ycol
(4 no ) copolyner 36 [err] [err] O 45 50 55 6 EP 0 295 916 B1 *4. '
Pol yoxyyet hyl ene (3 nol s) oxypropyl ene tri(phenyl et hyl at ed) cunylphenyl

ether 5 10 [err] 043 [err _err *5.
Pol yoxyet hyl ene( .mzHe ) Fritqh ny|;Er§ Y 814?_82)—%@9%%@9}”‘4)
10 t /3
. cHy _ :
P
CHy Ciy

.16
*5; Polyoxyethylene (3 moles) tri(phenyl-methylated)

phenylether

20

. | ( Q— CH%—{-@ 0 —&Cu, cH 2.0); H
= 3

% MA: maleic anhydride

FA: phthalic'anhy&ride

60
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25 [err] MA: mal ei c anhydride 30 FA:

pht halic anhydride 35 40 45 50 55  EP 0 295 916 Bl EXAMPLES OF COVPONENT
B WTH MODI FI CATI ON Products B- 7TEPIr298@gn6B111 were obtained simlarly as
expl ained in Exanple 2 or Exanple 3 above. TABLE 2 10 Product Conpound - B

Term nat | erm nal _grou nol es Agents (noles) - Nblar.-.
Fatto apes g compdRE BmPliGSRcTIoN"®) ga e (moes) A
97. O/SE?r] Prfgucg_%? %@-ﬁ 11 \_o(erpe) lot?’t;ined similarly W&Qﬁlgmeg?nl Eei?ample 2 or Exagyple @ abovp, . o
- CoOd [err] (1 nole) (0.5 nole) B-9 B-1 - PA

97.0/3.0 - CooH 20 n (1 nole) (0.5 mole) B-10. - B
-3 *6 (1 nole) mﬁrzz nol es) [err]

1 B-11 B- 3 *7 [err] 25

(1 nole) _ (2 nol es) [err] Notes:

| *6: 10b i BESRUEE| FORmPAPRACi-dP| et PRNminating Termdpat 7grayp/ci dyl

met hacryl ate 30 (MOX$8) syccini ARRFIPAseD) epModdroRabio S Staycraeats 35
Si zi ng agents (Test Exanples 1-11) shown in Talf%®H4%" g t hose (Compari son

Exanpl es gl79) asgshpwn in Tabl eggl were prepar e@-,;@,%?@ 8 .. _ COCH/.
. (1 mole) (0.5 mole) oH
. {1 mole) {0.5 mole) M.
B-9 B -1 FA 97.0/3.0 - COOH/
. (1 mole) (0.5 mole) M
) SO CH,
B-10 B - 3 - =~ -/
(1 mole) (2 moles) o) 'Cﬂg
B-11 B -3 . *7 C=ch,
!
(1 mole) (2 moles) -—-CH,,C'H CH:__ODC
Notes: _ !
*6: bisphenol A diglycidyl ether OH
*7: glycidyl methacrylate
30 SA: succinic anhydride

Preparation of Sizing Agents

Sizing agents (Test Examples 1-11) shown in Table 3 and those (Comparison Examples. 1-8) as shown in
Table 4 were prepared. ' '
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EP O 295 916 BL Table 31 2 3 4 5 6 7

8

§0

‘86

9 10
11 A1 4.3 4.0 10.5 57 4.5 4.0 5.0 4.0 3.0 A2 4.0
2.0 , 4.0 3.0 4.0 5.0ep4.20508188B1 2.5 5.0 7.0
3010 B-1 9.0 B-2 11.0 B-3 6.5 15 B-4
10.0 B-5 | 8.0 20 1-6 .
10.0 B-7 - Table 3 -0 B-8
9.0 25 B-9 : B 10
021~:- 85 0037 ps-cs 2.5
2.5 ¢ 2-3 £.5 A0 18.5 5277 4237 3. 04.8. (3.35 415050.55 9 |
EP0295916B1 Table 4 1 . 2 4 5 8 95
A1 4.9 1582 4.0 . 10.0 20 ' 402@@ &@95A°2 4,96
10.0 A-3 10 a-3 2.5 B-1 10.54 7.9 20. 03802 B- 3 B—4 :
B-5 L, - 77 _ . : :
B-1 9.0
B2 - . 11.0
8-3 6.5
15 ' .
B4 20.0
B"S 8.0
Ca B-6 10.0
= B~7 | 9.0
B-B_"’ 9.0
5 . B=9 ' 9.0
B-10 9.0 -
B-11. _10.0
© T 0.2 5.5 - —75.3 0.3 0.3 |
- o 7.5 | '
C=3 2.5 2.5 2.3 2.5 3.0 2.7 2.7 2.7 3.0 3.0
35 . . - .
(U 0



+

B-6 . 15.4 B-7 B-8 B-9 25 B-10 B-11 G 1

0.7 30 - C 2 3.7
1.9 C 3 EP 0 205296 B1* 8 . |
7.2 35 *9 ~20.0 *10
80.0 *11 80.0 Notes:

Both in Tables 3 and 4, the nunbers igaghgaf e wei ght parts. Except in

Conpari son Examples.Z.and 8 water conprises 80 weight parts. A-1:
bi s henol A d| gI yC| dyI et frer @Epi kdt e 828 p-'roduéed By Yuka Shel T Cheni cal
Conp rgy, or - CE - 1gy e 0 EP O -
295 916 Bl A-2: b| henol A di gI ycCi d)ﬁ &t her (Ep| kote 100 p?‘%‘tﬁjced by Yuka
Shel | Cheni cal npg'r?y d»6Epon 1002 3opeoduced by Shell :Chenical Conpany,
epoxy equival ent 63Q)y 10 A-3: tetraglycidyl diamn nodi phenyl met hane
(Sum epoxy ELM 434 pr oduced by Sum tono Chem cal |ndustries 15 Conpany,
epoxymequi val ent 12B3% @048 pol yoxyel hyl exeeo{ 6 nores) nonytrptenyd et her 20
C- 2: pol yoxyet hyl eg‘?( 70 nol es) penta 25 (phenyl et hyl at ed) '
cunyl phenyl et her.  pol yoxyet hyl ene (30 noles) 30 .
tri(phenyl-nethyl atped phenyl ether. *8 condensati on product (aC| d val ue
50) of 1.0 noles _

15

" B=4
B=5
| B-6 15.4
P B=7
v :
B-8
B=9
2 . B=10
B=11
-1 . 0.7
30. . C=-2 3. 7 . . 1.9
c-3 i 4.6 20'.'0
. *8 . _ T2
35 . ' ' .
*9 20.0
*10 80.0
| w11 : 80.0
L . |
Notes:
Both in Tables 3 and 4, the numbers indicate weight parts.
& Except in Comparison Examples 7 and 8, water comprises

80 weight parts.

A-1: bisphenol A diglycidylether (Epikote 828 produced by
guka Shell Chemical Company, or Epon 828 produced by Shell Chemical
ompany.

50

55
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35 of 'EO (2 nol es) adduct of bisphenol A 1.5 noles of nmaleic acid, and
0.50 nol es of sebacic acid. 40 *9: epoxidi zed pol ybut adi ene (BF-1000
produced by Adeka Argus Chem cdl @hepassdiedd *10: acetone. 50 *11
met hyl et hyl ketone 55 EVALUATI ON By net hods to be described bel ow, each
si zing agent described above was examined in terns of stability of

emul sion, fluffs and fiber breakage in carbon fibers sized therew th and = .=

i ntex-| am nar sHed® bisphepgpdsh i dighyoidydeshier KBpikotd tX02bbrevi ated as
LS f such_carbon fibers. spltg of these tests are shown in Table 5.
Shee = | di ngp%‘giﬂfcﬁ%(?g ?rg%t) %ﬂe%% e4PRAY 9h BRRM 10%2%0n fibers -
treated wt hdému%e@ g gggﬁiscmg}ﬁn@o%a & egggﬁg%q%i[]@%gﬁgméom tes

wer e neasure Results of these nmeasurenents are s . 5 Table -
5 10 630)Enul si on Fluffs, Breakage _ LSS (Kg/2 -
) Stability TM Rubbi ng Epoxy Vinyl Ester Resins
Resi ns 1d A A A ' 8.2 : . 8. 3"
15 2 A A . B . 8.2 8.3 3.
A AA-3: tetraglycidyl diaminodiphenyl methane (Sumigpgxy A :
A ' 2 .8, ' A
B 82%4 434 p:oducgd by ?%:.%omo cgem:.ca]? Pndustrpi‘.ks A
8.2 15 Company.Sefofy equivalent 120}\. A A 8.4
8.5 25 8 A A 8.4 . . 8.5
9 A A A 8.4 : 8.5 30
10. A ' A A : 8.5 - 8.5 11
A Cxl: polyoxyephylene (6 molgs) nonylphenyletherg g 1 +** 35
2 R D C 7.7 | 7.0 3
B C B 7.9 8.2 4 * o
- "~ C-2: polyoxyethylene (70 moles) penta '
25 (phenyl-ethylated) cumylphenylether.
C-3: polyoxyethylﬁne {30 moles)
S0 tri(phenyl-methylated) phenyl ether.
*8 condensation product (acid value 50) of 1.0 moles,
.35 . b
of EO (2 moles) adduct of bisphenol A, 1.5 moles of
maleic acid, and 0.50 mcles of sebacic aciad.
-/ w
*9: epoxidized polybutadiene (BF-1000 produced by
Adeka Argus Chemical Company)

*10: acetone.
s0

*11 methylethyl ketone

55 EVALUATION

.B.y' methods to be described below, each sizing agent described above was examined in terms of
stability of emulsion, fluffs and fiber breakage in carbon fibers sized therewith and inter-laminar shear

11



40 5 *x -6 A D

D - .6.4 . 6.5 7 -- D _ D :
7.5 : 7.0 8 --EP0295916B1 B c . 7.8
7.1 9 A C B ' o 7.9.
Not es: soO ** indi cates no emulsification 55 12 EP 0 295 916 Bl

TABLE 6 s\f)rength (herelnafter abbreviated as ILSS) of such carbon fibers. Results of the sho wn in Table.
o e *ﬁﬁ

h unds (SMC) w b ing -
2" rendt e ene (U0 o el i £ A s

asgrements are
\pﬂ" show in Tablé 6.
ik

'_\

14. 4 85 x 10 8 14. 8 X 102

8.8 X [err] 10 14.8 x [err] X

[err] 11 15.2 x [e 9.0 x 10 20
Conpari son Exanples 25 1 &u’l‘_ ® 13.5 «x [err] _

6.8 x 10 30 ﬁufts,ﬁeakaga 138X 1 r_,x /

7.5 ¥ 10 Superlmlig dare cl ear| y
deronstrated in SEABLEETE o1 6. 3R gvm FALUATI ON RERSSURENVENT
(1) Enulsion Stability Each solution of sizPRy-Ayent wit ﬁef P concentration.

was allowed to §Tand Tor 7 days ar 20 CTTS 20— Separaromrmas—eval uat ed
as follows: 23A: Mo separati &n B: Creany float8ng substancess(d) Sizing
Tr eat reent o% Carbon Fi bers _45 (2- 1) No- si ze éar ns of carbon fibers
(7[err]/6000 fi I‘\amsnts) weffe di pped into a sBt¥tion of eacB-3izi ng agent
for inpregngtiomny such that gwhen thepeffectivg, @nount that 2] attached
becane 1.2°'Ww% After they were wung by rollers and dried,” they were
'subj ect ed t6 a Heat treatmdnt at 158[err] foB«20 minutes | 8sBde an oven and
coIIe ed bg nding. 50 5 (2-2) glo-sue ygras of carbon f bers

fila

(7[err]/300 ments) were dipped into a sollUtion of eac i zing- agen't
a A A 8.2 8.3
” 7 Al A A 8.4 _ 8.5
' 8 A A A 8.4 8.5
9 _ aA A A 8.4 8.5
w 100 A A A 8.5 8.5
11 a A a 8.4 8.6
s — — s P
35 2 D c 7.7 7.0 ’
3 B c B 7.9 _ 8.2
4 R | - | o ——— -
uo. ] T om—— - e ) -
6 A D D 6.4 6.5
7 —- D Iy 7.5 7.0
4 8 - B c 7.8 - 7.1
9 A c B 7.8 7.9
Nu.tez . '
50 ** indicates no emulsification

55
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L4

for inpregnation such that the effective anmount that was attached becane.
3.5 % After they were wung by rollers and dried, they were subjected to
a heat treatnent at 150[err] for 2P oRres9#B1i nsi de an oven and chopped to-
lengths of 1 inch (2.54 cm) to produce chopped fibers. 55 (3) Fluffs and
Breakage A TMtype yarn friction and rubbing tester (produced by Daiei
Kagaku Sei ki Conpany) was used to test BMBLEf 6ber-netal frictiaon of carbon . =
fibers treating according to (2-1) with a |load of 100g/ 6000 filanents,[err] - -
= 5@Q; 13 EP 0 295 916 Bl length of frictional notion= 30mm and a
metarti ¢ conb noved 500 times reci proc%i)einr‘ﬁl at the rate of 150 tines/mn.
Separately, a rubbing tester (produced by 6‘%0 Sei ki Conpany) was used to
test the fiber-fiber - fri crsitggn%flh&j‘&}@ﬁhpl anydadhs?RRYY caBherrl, one

twist, length of frictional notion Omm and 500 tinmes of recipiocating
notion at the BeeedExampl@® ti nes/ min. The results of these tests were

eval uat;gd as follows: 5 A. Hardly any fluffs or yam bregakage B: Fluffs
appearing only singly C fl uftAs5aRdl®r eakages occd.i6i oy lon groups D :
Frequent occurrence of fluffs and yars breakage and cuttigg in one part 10
(4) Measurenent of? 1 LSS (4- 1)14\1\ﬁeﬁ e\ Epoxy Resi n 8w@s %ud@d as Matrix Resin
After carbon fibergs sized aceQrgding.£t® (2-1) were g npreqpréted with a

resi nous conposi tia(S)n whi ch 1§Qégn%r}ées 80 wei ght alp'eirgr')txsq'gf bi sphenol A

di gl yci dyl ether ypnoner (Epikogex828%produced by gYwka $o8l | Cheni cal
Conmpany or Epon 828 produced by Shell_Chem cal Conpany) ZQ wei ght parts of
bi sphenol A di gl idi dyl et her MLgmerlQ%pkote 1002 mr.oducad”by Yuka Shell
Chemi cal Conpany or Epon 1002 produced by Shell Chem cal Conpany) 5 weight
par{s, 8% boron trifluoride nonomethyl anine and 25 wei ght parts of :
met hyl et hyl k & erg% nrne\t hyl et hyl ketone was renoved therefrom they were.
partial ly harden a 20 unidirectionally reinforced prepreg was
produced. The @fi1ee thus obtained was cut and placed inside a nold and a
conposipie with [err] (volunme percentage of carbon fibers therein) = 60% was
formed by applying a pressure of 7 kg/cnR (0,7 N[err] for 90 m nutes at . -
140[ err] The di nensions of the productzvvere 2.5 Mmin thi gkness, 6mMmin
width and 17 mmiln | ength. |L¥3-9fXt10°S product wdkss8nxadored by the short
beam net hod (rati o of span Iengt h/thi ckness = 5). 25 (4-2) Wen Unsaturated -
Resin Wth Ester 3Bond Was Usel3A8 % Mutrix Resin A-BeX &8rbon fibers sized
according to (2-1) were inpregnated uniformly with a resin m xture 100

wei ght parts of vinyl ester resin (Ri poxy R-802 produced by Showa Kobunshi.
Conpany), 1 Syrerigiaffeqinetiaingble pyihe pressnt mepniinntard giraribdamonsitated iitkbles Geidgiht par t

of butéltbenz a/l )er OXi de1_ a"?&ressure of 7kg/cn2 (0,7 N[err] was applied for
60 mi ntht e¥ER ! EVALUATION MNP MEASUREMENTt i on process and a unidirectionally
rei nforce _Q'{"ggr%vl\wh [err] =60% was produced. The dinensions of this
product wet &S EFRAM {hi ckness, 6mmin width and 17 nmin length. ILSS of .

e ARG e LA T 87 o

A: No separation
B: Creamy floating substances

(2) Sizing Treatment of Carbon Fibers

(2-1) No-size yarns of carbon fibers (71£/6000 filaments) were dipped into a solution of each sizing agent - '

for impregnation such that when the effective amount that was attached became 1.2 wit%. After they were
wrung by rollers and dried, they were subjected to a heat treatment at 150 *C for 10 minutes inside an oven
and collected by winding.
50 ' (2-2) No-size yarns of carbon fibers (71./3000 filaments) wers dipped into a solution of each sizing agent
for impregnation such that the effective amount that was attached became 3.5wt%. After they. were.wrung
by rollers and dried, they were subjected to a heat treatment at 150 C for 20 minutes inside an oven and
chopped to lengths of 1 inch (2.54 cm) to produce chopped fibers. '

-66  (3) Fluffs and Breakage

A TM type yarn friction and rubbing tester (produce‘_d_'by Daiei Kagaku Seiki Company) was used to test
the fiber-metal friction of carbon fibers treating according to (2-1) with a load of 100g/6000 filaments, ¢ =50;

13



After 40 weight parts of styrene solution wth 35% of rubber-type Iow
shrinkage agent, 60 weight parts of styrene solution wth 60% of
unsaturated polyester resin (Pol ERdx2968336 Bir oduced by Hitachi Kasei 40
Conmpany, phthalic ester-type) 1.5 weight parts of tertiary

butyl perbenzoate, a‘3 0, wei ht parts of zinc stearate, 200 wei ght parts of

cal ci um '8 '39? ‘ﬂ‘ %ﬂ'é— 3 ‘i’“@% 5%*'"&&(%@%%@{&?%%@%?@
uni for m ‘%‘h P
5} aft

’x‘? %%;H% e MaRyeed é?da%@egﬂgerg;a;r -
CO”RS 66: nc mfnn eer?ls& shoT EF%‘;% \B%?]e*a‘uﬁtqrggglpw 5ne0| (r)lgﬁ
5€ A Harth §n

I n IengthBt[: aﬂ,qgc brﬂ %? (2-1) was prepared. This conposition was .
nol ded at cfsrs bt oréakaded o qd‘m roapd €ENgth was tested on this nolded product ..
Clai s 1. pAFRhdbh{Mod@RRlor ik aﬁd"’\fapl%aﬁi&b%ﬁoscu@tﬂﬁ% QEA?B Conponent A, -
Conmponent B and Conponent C charac- terise y Conponent A being an -
epoxy 1o opaeasdlomdnboeesent B bei ng a copol ynmer based on an oxyal kyl ene
derivative of a polycyclic phenol and Conponent C being an oxyal kyl ene

der i vat i (¢-4) Whensu [EpbrytRatie dagpisedad MadcResinby t he general fornula 55

[err] 14 EP 0 295916 BL * C L M S* length of frictional notion ="
30mm and aAftaetcabpn Ebesm sigednargerding A0 (2-1) mese impodgpatesC aith agésinoast cdrfipesitiont whishf 150
ti mes/omi "lﬁmP'SET)ﬁq welght partsof bigphenol ¢ dighesidylretiep movhmee (Eplisgte B28/pro®eedby CisarShey )
was used® 'Bcf'e%"("pf'Wé' fEIPB'éPZBf Rreguped; by ghell Ghefwaf Rompanorareighhearte ob bisphisenl A

35[ er r] tp°'y %’ P'ﬁte&Po% ?’P‘E’P?%’?Ya‘f"kﬁﬁ‘ﬁ" Sheraica) Gampany ar BB 1992 Asesiuest

reci pr o et‘hye sigie was re s'T"?’r‘P'ﬂ"tthﬁg“:rF@gl gF twg'gbifpa'tth@se
tests, ; w akage
L dpﬁmm% ‘tﬁﬁ re spr oy %Dep Ei%;é%? ,., d .,,sw rougs
D: Fr eq%e&;ss@ ‘”? "“° |

ap
apart
10 (4) W&Ms@%ﬂﬁn ﬂfw:dtﬁ-% {74m41 in @ﬁ‘ u?é‘s AR ro%ﬂv& M@a§ur th h@
Resin Af,ﬁéa{odqratrobjpgpaf,u hahickieg€£d sccording to - were | npregnat

resi ngus conposition |ch 15 conprises 80 wei ght parts of bisphenol A

di gl yci dy-B) whdnensaipae Besin (Vi Bs@F Bond s WseOALCOMatYRe¥Hka Shel | Cheni cal .
Conpany or Epon 828 produced by Shell Chenical Conpany) 20 weight parts of
bi sphenol Afttedcagbop dibety bizsdizesordingl ty (Pev) whirkwbghatid Gitforamowithcaesidmiditek®o Fbight| -
Chem calpa@%@f’gmwwwr refin dMipok (RZBOR iproduced by ShowsKkebinsiTiCempang), 1 Geigltamast of fertiagi ght
par t s®ofPulyigeraenzeats prd)drveight peshefhrputiissnzoviperexidend M&sweiof Aka/quir (0.3 Njm?) was .
met hyl et fied foe 6O minutam et 1381 4 ipl 2emelding iredudiion preaess eedp yaidiroctionalip feirbaged tpeptegvier e
partial I P{ar ﬁ%é“&s BRguesd- Jhe digarsons efcthie sieduct yerp @Bmmdn thicknass. Spmeln wigdhsand o
produce P ’éq_HPe'bsﬁ Rl dhis Biodich s \iaReswert bt shosic beemy meth (rat'qmi &and 3’
conpo, |té1 '1‘5 Yol une percent age of carbon fibers therein) = 60%was

forme %@ﬁ‘y%glgo@erpdrne%ﬁe ﬁ}of 7 kg/[err] (0,7 N[err] for 90 m'nutes at

140[ err] I MENSI O he product were 2.5 nmin thickness, 6min .

wi dth and dag, Wdight bEta%h Byrehd-sSRuG wilnlHs%, &' o't
beam metshggrehd @&Iut%h: g\fﬂh %g,%ofhfﬁ@ﬂf ﬁi& : Qgé%P set 3%%32%% g%lta I'Qr ated

Re s\ DioWicopdng ! phthat® ReteMfise) UHE Height folt lﬂ%rbenzoate 3.0 weight parts of zinc
stearate, 200 weight parts of calc:um carbonate powder and 03 weight parts of parabenzoquinone were
uniformly mixed, 2.0 weight parts of magnesium oxide were added and a composition for SMC (sheet
molding compound) containing 20% of a one-to-one mixture of glass fibers of one inch in length and carbon
fibers of one inch in length treated accordingly to (2-1) was prepared. This composition was molded at

45 140°C and bending strength was tested on this molded product.

Claims
1. A sizing agent for carbon fibers containing Component A, Component B and Componsnt C charac-
50 terised by Component A being an epoxy compound, Component B being a copolymer based on an

oxyalkylene derivative of a polycyclic phenol and Component C being an oxyalkylene derivative of
substituted phenol shown by the general formula

55 (Y) - -0—(CHCH,, 03~ H
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‘vé‘isb% v; rota (,eeﬁ ﬂf!e%duf e\ rod il Qf ess a ni r G emf dﬂﬁh " zi ng
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(t| san

agent 1f70Jtht?af 1) h iL§§ro'i e SrodbiTH ﬁx’ d
CompongHginmckhéss = U oné or -more epoxy corrpoun s sel ect ed

gr osp consi sting of b| sphenol A di gl ycidyl ether, bisphenol-A digl yC| dyI_

et her (poheasRémenef®BENdifg RtRA§thNOVol ac resins, epoxy phenol novol ac resins

N, NN , N -tetragl ycidyl -m xylylene diamne, NN, NN -tetragl ycidyl

di am nodAfsh 40 ybigh tpadses, sty sblutioh! with 85% @ rusbéralpl 1dW shfislabeayeRt by Wiignt phrehexane
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(1) fSt%@WpSQPew?'Q'BPmﬁ @fwatcemaﬁwt@m fAdoe prd %r«ne'abtt naote obparabeprohyinope wiete

phenol“" '¥é’r"é96‘t é’a YaighiPRrtpeot PFIUED Fges oA epmpasitianl fenBMG (sheet

pol y( ;ﬂfrs 4 One m t"é'a;;‘%)ﬁ%f? %?'né? gne astpfyé&g ?’éﬁé’"ﬂtﬂ:‘gf 3engtiyand carbon

engt eated” accordingly to (2 -1) was preparéd. This compdsition was molded at
45 140°C and bendmg strangth was tested on this molded product.

Claims

1. A sizing agent for carbon fibers containing Component A, Component B and Component C charac-

50 terised by Component A being an epoxy compound, Component B being a copolymer based on an

oxyalkylene derivative of a polycyclic phenol and Component C being an oxyalkylene derivative of
substituted phenol shown by the general formula

55 (Y)r-l' X—O—((\:HCHzo-);‘H
. k-
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et hyl at ed) phenyl et hers and bi sphenol - pol yet hyl ene gl ycol copol ynmers. 20 4.
The si zing agent for carbon fibers as claimed in claim1l I“mmﬂmﬂ“ﬂmnm'
that said organic dicarboxylic anhSRioRes9ig®l udes an unsa _ _

di carboxylic anhydride. 5. The sizing agent for carbon fibérsastcl*irfed*in
claiml1 or 5 characterised in that said 1,2-epoxide is selected fromthe o
group consi. s‘t"’legg‘%%!; aétapf |9Eq4e: RHR’?VH'@"‘“%Q(S‘BR/P@'?@YMH@O%Mthﬂut%@%amif-éfes a25. i
6. The sizi

charact eri sef i Iel f%% 5’?' ¥fn P gnﬁewrﬁ%wh AGRA '61"'35‘&?

e o a5 §%W"‘ fﬁ’*’”gﬁ%}'%sé St e
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der Basis elﬁﬁ@gm‘e&ty%lwk h indtepydiiyioge derivatiye 96 B \plyiclc Bhehatiis Sifested [fomuthel gdure
Korponent e cSopsisiingn,0f apaipraliyienei pely(Phepyl: "&?ﬁm‘sleﬂ)t"tﬂ‘)é?tb%?n Prixoncalkylanet pole(phenyl-

al | genei nen F{Aiea) Phgylettiors andb '@Wﬂ%@}‘l‘aﬁ Bsoh copolym@sbei Y ei ne Al kyl gruppe,

O e o h I YL b ARG 3 L%t g Iet hy, irg,;p I Bt gl poni, dparoonytc
V\:‘;‘tsserstoffaa?h i erI de e ‘{H 'car 'ca" Y¥idRe ganze Zahl im Bereich von

1-5, und g eﬂh@%lzig M)i 5@&!&“ §L4ﬂ 4‘9!05 actafidd | }:{g{ said 4 Z-GH%XId[e 1y

ekennzei chrygieete é ,\égg |Q W\g
égIUtWEI sen, es das yaI kyI en t desd pol yzZy ?I scehen Phenol s -

i st, das Nbalhe 8izing aﬁr{ RF BdrbtAUBEs A8 clbimBd & an§toﬁ6‘§reégdfr\g %mkmgﬁska indRRWRED
i st, wel cheshanion mivlan ed tRterMMairgrddps o8l Rlondebtor or GE1PestBR Boghhe ﬁtg ofbdiPdmpaRennde
Ri ng6ffnungsBamé edgyfiyliagroepsnes or gani schen Di carbonsaur eanhydrids und.eines

1. 2-Ep- oxids an das Segnent -(I) in Gegenwart mnes Katal ysators fOr diese
Anl agepung dhddiring ageft for cafspn DeRGE cBibied Bilank one preceding claim characteriseklin tiat thrmithal
Schl i cht eni toreups ¢ftspid Kephpastes prafolvasiesrsagment: tf) #resid rGomponbnt Blard wapphd by one or more
gskennzei chrifiwlenigpiargyrs. yasaiyselerbencyy gioush adsasvRspte grobpser e Epoxyver bi.ndungen

ent h~lt, aus der G uppe aus ewghlt SI nd di e aus Bi sphenol -

A-di gl g ap glpg agﬁ‘ng g?{Bq)n f&eaﬁ BepRipcpripg claim characterised in that the
Epoxyc & sol "F&g 74 SupPonesh 6498 ﬁ‘HIB Nowo’gpéﬁﬂ%f’r Gegponent G/Component A+B =
N,N,N,N-tetr idyl -m xylyl endi ami n, :

N, NN N yi di am nodi phenyl net han, 5 o
N, N, N , N Ij.if‘tgeritr ag yh?dyl bi s[ am nonet hyl ] cycl ohexan und .

m NN‘/d |4(g| Y.C isdifforaiiled] R REMSHs B4 6rh, Dik guh@ﬁ&m&ﬁente A, QL Komponente B und eine Komponen-
te C enthilt, dadurch gekennzeichnet, da8 die Komponente A eine Epoxyverbindung, die Komponente
B ein Copolymer auf der Basis eines Oxyalkylenderivats eines polyzyklischen Phenols und -die
Komponente C ein Oxyalkylenderivat von substituiertem Phenol mit der allgemeinen Formel

45

(Y)n-_-X—O—(-(iHCHzO);-.-H
R

50

ist, wobsi Y eine Alkylgruppe, eine Phenylmethyigruppe oder Phenylethyigruppe mit 1-12 Kohlenstoff-

. atomen, X ein Benzolrest, Diphenyirest oder Cumylbenzoirest, R ein Wassersioffatom oder eine

Methyigruppe, n eine ganze Zahl im Bereich von 1-5, und m eine ganze Zahl im Bereich von 4-100 ist;

dadurch gekennzeichnet, daB die Molekille der Copolymerverbindung .B ein Segment (I) aufweisen,

65 welches das Oxyalkylenderivat des polyzyklischen Phenols ist, das liber sine Esterbindung an minde-
stens ein Segment (Il) gebunden ist, welches ein Monoester oder Polyester ist, den man durch
alternierende Ringffnungsanlagerung eines organischen Dicarbonsiureanhydrids und eines 1,2-Ep-
oxids an das Segment (I) in Gegenwart eines Katalysators fiir diese Anlagerung erhit.
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reste de di phenyle ou un reste de cunyl benzene, R est un atonme d' hydrogbne
ou un gr&uSehtichtemitis tfitryKoblenstoffamtn. naoh- irgenidsisene féri verstobanden Adspiiicig gel@mnzdicimetS et
m est saun ngwblr aliee Qevichtsverhiitnisien Konpapentel eV/ibmporied®, B car 1290690418 Gund nKanegpohsite -

que | es nolC&EmPensNtd A +BoTerd¥9%8pol ynbre B poss&de un segment (1) qui est le
derive ox al kél dni que du phdnol polycyclique Iid par une |liaison ester A au

noi ns un®f nYI) qU| est un nonoester ou un poI yester obtenu par
dtlons H,verture cIe altemante au se (1) d"un anhy drlde

d| car Box¥ &?Té ‘5 § 'F © oonfonenk o fem ?F é%%‘@”ﬂ"‘t@n"t !?aﬁ%

poi unet QPR t § %° gﬁ%ﬁgﬂ 2 %sgéc Srmrts SET

tel que re

Conmposant gjé@y'&%ue @J{' e us e r% C a”afor ue% ch0| si dans le groupe

const it ue par I e digl yC| dyI oxy bi sph~ noI A, I e pol ynbre de di gl yci dyl oxy

bi sph~nol -A, | es resines novol a ues d epoxy cresol, |es resines novol aques

d' epoxy phenol, la N, N N, N H =Jg-Hyl yl ene diamine, le N, N, .
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dans laquelle Y est un groupement alkyle, un groupement phényl-méthyle ou un groupement phényl-
éthyle ayant de 1 & 12 atomes de carbone, X est un reste de benzéne, un reste de diphényle ou un
reste de cumylbenzéne, R est un atome d’hydrogéne ou un groupement méthyle, n est un nombre
: ‘entier dans la plage do 1 & 5 ot m est un nombre entier dars la plage de 4 & 100, caractérisé en.ce
50 que les molécules du composé copolymére B posséda un segment (I} qui est le dérivé oxyalkylénique
du phénol polycyclique lié par une fiaison ester & au moins un segment (Il) qui est un monoester ou un
polyester obtenu par addition sur ouverture de cycle alternante au segment () d'un anhydride
dicarboxylique organique et & un 1,2-8poxyde en présence d'un catalyseur pour une telle addition.

556 - 2. Agent d'apprétage pour fibres de carbone tel que revendiqué. dans la revendication 1, caractérisé en ce
: que le Composant A comprend un ou plusieurs composés époxy choisi dans le groupe constitué’ par le
diglycidyloxy bisphénol-A, le polymére de diglycidyloxy bisphénol-A, les résines novolaques d'époxy’

crésol, les résines novolagues d'époxy phénol, la N, N, N', N'-tétraglycidyl-m-xylyléne diamins, le N, N,

16
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Agent d' Spphestgap P- PPYHiPEg dﬁé’”@%"ﬂﬂrﬁé‘e t‘%’P""dﬂ‘lé d?’?é\)é?ﬂjﬂ‘!ﬂ?é“%ﬁ%s feveneiga-
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1) dudit B ff-—~ o
I(nsipu::la![l i W;ﬁ)@ Toog ps a1 re% %'e carbér,[eptalr uo %E%Qﬁa%js;g& lcOn cg § 38 FevgnE e o5
& Agent. d' gDRhdRH FEBH{ C rh sﬁt? TEgé‘vsz fr'ou Pifsieln& ¢ n‘?éﬁ% HdSuratiod e

quel conque ERY, o¥- 3 gar acteriso en ce que les
rapports ponddrnaﬁx%CohposanF l&IoBIl;)rrg%sant tﬁé\B&ﬂlnﬂlO 90/ 90- 10 et Conposant

Q_

a COWP'QS ant ﬁgeﬁd‘d‘ﬁ:prétab@‘pﬂ@/ ks @6 .carBbhe ISt 0 ré¥r5n(ﬁﬂe AnsliGne qusiconque des revendica- - S

tions précédentes, caractérisé en ce que les rapports pondéraux Composant A/Composant B = 10-
90/90-10 ot Composant C/Composants A+ B -= 10-40/90-60.
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