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Table 2 shows change of tensile strength of glass cloth. Tensile strength of original cloth as woven reduces
to about 30% by subjecting it to desizing by heating. The reduced tensile strength of this original cloth returns
to 40-60% of that of the original cloth as woven, by subjecting it surface treatment. However, effect of desizing

50 by heating on tensile strength of glass cloth is high. Especially, although deterioration of S-glass cloth by heat-
ing is smaller than deterioration of E-glass cloth by heating, since S-glass cloth is used because of its high
strength, deterioration of this strength makes it meaningless to use S-glass cloth. In the case of Q-glass cloth,
this is wound around an iron core for desizing by heating and put in a furnace for desizing. Thermal expansion
coefficient of the Q-glass cloth wound around the iron core is smaller than that of the iron core and hence

85 tearings are generated in the cloth. Therefore, employment of desizing by heating is especially difficult for de-
sizing of high-silica glass cloth of 60% or more in silica content.

The object of the present invention is to provide a method for producing a glass cloth which is good in
processability in respective steps and is good in Iimpregnation with resin without desizing and at low cost. The
method is free from the above mentioned defects.
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That is, a glass cloth having characteristics equal or superior to those of glass cloth obtained by treating
with normal starch sizing agent and desizing with heating can be obtained by decreasing LOI of sizing agent
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been nodi fi ed and) Fiolringeempbabrt -Z Raditiol preduli (9% 8s effeBRS Rgrididht) predared by bdifthgh @i NS
have comngsati bi | iot detidnblaming BPIKGTE 528 (tRABEMPIOIol Ebokyresin MarufaStuléd ISR IneMalionkl
resin for | am n&hemicafytopg)d- i ngly, there is no need to renove sizing agent
until LA of t heb)Soupiimagend e iy-Achinopremyitriathokysildie %)y wei ght or less as in the
case of starch t{gbabrisant i-r Gutyipsteatates(08%ias effértivesingredient) agtatraethylandpentandneosteachtddy
washi ng w t h wat{®&e5%asteffectivedngratieol) eases to 0. 25% by wei ght or |ess, a glass
cl ot h, wi ch hadd) Water actherémainders equal or superior to those of a gl ass

cl ot h obt ai ned3istl ofaidinggoent: adiustedita ahoutSiwith agptiegpidat , carryi ng out desi zi ng by
healing, and t{fidethed pfisizing treatment withsizingggent an be obt ai ned by carrying out
usual surface tr%%ﬁ?geﬁf‘ﬂ’?ﬂpmﬁgmaﬁ%%m?ﬁﬁp“?MHS“'ﬂ%byr?BraémP B9 SignD 504
by wei ght ano@§fem gaeting apparg Wﬂgt'gla “W?Pg{f’eﬁ prad by gat T“?s’g"ef:'i"&a\‘f’ §trgnds.
large and so i E‘Qﬁd‘fefeo"f?ub _“p% nd- z‘f“ﬁ‘é’fneﬁ tysted Py ,WIREEY PMA%E Y&T®n cannot be
sufficiently p FED0 198 RRPY W89 am inate and thus desired effect
cannot be o ' { Z1 .agent used in the present invention contains
at | east on@ﬁﬁ%%ﬁgfoér;%‘l&ﬁéh%gﬂ% selected fromthe 25 group consisting of
am ne-nogifie ' ' Y 8l ' '

and b1 3 pcnipe e Pase{ang Bdnod AU ke ble bbiolgh )olhiphy B0 AR oy AR B
above- ment i ongf sabdnddifsifimytiebingd agent conponent and [ ubricant conponent and
sati sfies proceswampswérb subRbtedto Sifikg tREmRAt with &ikudifdn prddlidd (15%Dby whightS& bffdgtive ingre-
war pi ng and Wi Sigaineti by &damg MoK disthaidiainiie toHPIKOTE sagent of the present

i nvent i o® CoNt(2)iLobof tHeaddiich productappiiakd by the agondary sizing trédthébie coupl i ng agent i s
readi | y adsor bedo.8% by weightforwaep(eboot0. 15ty weifhit fvethe whalssglasaélbtB TotaDLOI avdoidinf toitise | N
active state 3POmargndl seedndecpsizingimatchetdivas®.5% By weighicasi | y produced and t hus
surface treati(®Yveaegent firnmy bonds to the glass fibers. This is one factor
for the inprovenent in the properties of glass cloth nmade by the nethod of
the pres¥nt in- vention. As the | ubrWatpcorgbrerets/@50mmadded to the

si zing agentofthe present inventiga/ there are selected those which give
adverse effect as |ittPbain m@{on interface between glass fiber and
matri x resin when they remain on t surface of glass, cloth after water
washing gtep. 35 For the ani ne- MRf%3 eé%;ﬁ?ﬂ?‘trse@%n“ﬂ‘sed in the sizing
agent of the present invention, suitable is bisphenol type epoxy resin

havi ng 1-3 bi Mo : am ne-nodi fi ed epoxy resin
is desirably Zﬁgﬁgﬁégaﬁ@gw&d@geg%c?ﬁg&?ﬁ?@é%@?? resin with di ethanol am ne.
React i on rag"qmgh;@mw,ag@si n wth diethanol amne is preferably such that
at | easts50% of epoxy groups contained in one nolecule of the epoxy resin
react Wi th di eidigagdntEtnefng td the dEIRoFIPWINEHWRR apflbEbyithe prim&s andimd be&ndéry 4Ry tBROXY
resi n cannoineffiwére whished Gt By highapréssurs WateljbttingtappardGs. The highfpRuséufwR¢r WaY uriforsriiy)
and bi sphenjsttedib theluihaé suefabs/df eneeiothdly akitating ncxelel andi jetting preasurd veas G0 Rgfentf Afteh@ashed

am ne- nodi f withiwaigrothy clotb vasdried pridr &chdnteriay iato thegektamndce tregting sepokQt of esiainiag sizing ng
1- 3 bi spienedentagud wion wasl0.¥ount of et hyl ene oxide to be added is at |east 8
nols, preferably 8-13 nmols. If the amobunt of ethylene oxide is |ess than 8
mol s, suf- HBYlGueseefteatieentsol ubility cannot be inparted to epoxy resin. If it
is nore than 13 nols, water-solubility is too high, resulting in adverse

ef fect on propBSuifee reating ageithat . 45 Washing with water in the water
washing step in the method of the preserg invention can be carried out



by various nethods. Sinplest nethods include a rret hod of washing a gl ass
cloth with water by noving it up ang g gg vveen rollers in water tank, a
met hod of utilizing ultrasonic ener 9 8% viding an ultrasoni c wave
generator in watertank, a nethod of washing outthe sizing agent byjet
energy of high- pﬂﬁ%ulnﬂbehm fertaniingpropyltfimeghoxysilaneg hydrechipridedTjade Mmanli SE683% o
gl ass cloth, [(manufagiured by Torayaltivees Cade(0id%dy whitktigs effesiye ingediethshi ng out si zi ng
50 agent by rﬁi\?ﬁﬁ@fa gtagueongtaytion o g surface restingagent:y | | nder havi ng many hol es
from whi £h hi ?PF@""‘W&Q ggent;was dissojvad;in water hayiag M‘E‘ adjusipd xih ﬁﬁ""%?‘é"pby adding
enpl oyed in tag’ "9 nvent| on, LA of sizing agent decreases by washing
wi t i-wat er an le filmfor

of th -sol u
contai ned i n | peok® ; ke 0 Sl IR TRt bl R o
filamentg con3 &*&,‘L'&q mw‘, greases. This provides the ef- 55
3 Ead?%-ém. %Eln ade ¢L0l QrP&rth? %a%g%?&t)yar ns

fect to 1 npro

in making a | am nate i ng age ass cloth subjecte

desi zi ng byehfpieiand can al so be | ess than 0 1% but since the glass cloth
is heated at high tenperature, glass yarns are heat set and filanments
consti t uisi ng Gidde ygthsdSs yarns are in the state of being gathered by heat
setting thereof although substantially no sizing agent adheres thereto,

t her eby t o reg1)lEtglassifiden Sizihg traatnent was gt apdar th@sama inanfet 4s iKExample M excaydt Osing BOS
part of gl ass 75402 (manufachired hydNitofBoseki ConiLidat e. The EP 0 431 333 Bl state
of gat heri ng ofonefllamest diametes: ddlie t 0 heat setting can be relaxed to sone
extent b¥ pas<Phl of peingpoarts0. 4 dyweilghtr ough surface treating step after heat
desi zing ste but the state cannot be conpletely solved. Wen a gl ass

cl oth obt ai Wewgmee'emaazﬁmh and a glass cloth obtained by the nethod

of t he present |nvent| on _are conpare on inpregnation of matrix resin
into inner W"@’%ﬂ’é"%’&?“ﬁ%"r %m?%m."&@?ﬁwm"@v%s%ss%mﬂwﬁ &S by
the met h8d of 8 1hresent invention is far superior. Exanple 1 10 [1]

G ass yar n. (f) gﬂass fiber ECE 2251/0 1Z (manufactured by N tto Boseki
Co., Ltd.; nonofilament dianmeter: 7[err]) (2) Conponents of sizing agent:
(a) Film for m ng conponent --- Additi earp:odyst cédies2ehhective

i ngrediegt) prepared by adding 1 nmgy 15 of di et hanol am ne to EPI KOTE
828 (tradenmark for epox§laksiwe uf actured by Shell International

Chem cal s Corp.) (b) Coupling agen?.’\- [err]-Am nopropyltriethoxysilane
(0.5% (c) Lubricant -- Butyl stearat ®eft:50833asCenntstds am ngredi ent) and
tetraet hyl enepentam ne stearate (0.05% as effective ingredient) 20

(d) Wat es- - - t($)Methodafiweahing: Wegvind Wasdarriatl But inthégpma imanrelasis Exathpled. about 5 with
acetic acid. (4) Method of sizing treatnent with sizing agent The sizing
agent was afiifiWaehingiwithavalgr: oup of gl ass fibers spun from bushing by an apron
type sizing agent coating apparatus and the thus treated fibers were

gat hered by gdMashirgas carriedroutin thegpree mannenegin Exagple 1. The strands were
wound up®by w(ﬁdwtﬁstemshmmtwrm&bwew a twister to nake yarns. (5) LO
of " si zing aﬁ\e]nt 0. 35%%% weight [I1] Weaving for making glass cloth: 30
The glass y in the above [I]were subjected to secondary sizing

treatment (onl }3 Tre gTB)It was garned out in the same manner as in Example 1.
45 (2) LOI after surface treatment: 0.15% by weight

Comparative Example 1
Glass cloth obtained according to [1] and [Il] of Example 1 was used.
Comparative Example 2
Glass cloth obtained according to [1] and [lI] of Example 2 was used.
55  Comparative Example 3
(1) Starch type sizing agent having the following composition was applied to the same glass fibers as in

Example 1 by the same sizing method as in Example 1. LOI of the sizing agent was 1.6%.
Composition of the starch type sizing agent:

7



then woven in the follow ng manner to make a glass cloth. (1) Secondary
sizing treatnent Warps were subj=ect§|§i %@ééétng treatnent with an addition
product (1.5% by weight as effectiv P i ent) obtained by adding 1 nol
of di ethanol am ne to EPI KOTE 828. 35 LO of the addition product
appl i ed by th@eddstambary sizing tlsé'%tbuﬁ'ﬂ'ﬂhf 0 3% by wei ght for warp (about
0.15% by wei ghiydreagpatedyageihle|od gI agd%tyuerh)t. Total LA according to the
primary and s&EUORRENPY| 2j ng trealdRALEWRRIE 0. 50 by wei ght. (3) Weave: 40
Warp: = %0 CoffH&f¥s” mplain we J&'W‘P ht 56 Counts/25 nm 45 (4) Weavi ng
met hod: V‘éaw teWas carr i %cPi ou hefemainder | 5om [I 1] V\ashl ng with water 50
Si z\rrg agents 8&3 'k[gl ot h of VELE & I | e

seoondargds é%ﬁ, 59 tme) tmLaI %Lw.' ou? by a snzer sec q%ry)élzmg geatnng

primary andtl; n‘%éq Mvars pga
hi gh- pregsure SNingnie -pre ure vvat er was

uni fornly jetR Bedifh gth, r'gaﬂﬁi; a e of the cloth by rotating nozzle and
J etting pressys)8uiids et thdd! Same aflnlEREmpIES DI ¥irfakb t@HinG hgent WA o%'mtbpwll@ﬁ
dried prior to enterlng Into the next surface treating step. LO

remai ni Ng ScempagtiveExam@det S and so on was 0.15% [1V] Surface treat ment (1)
Surface #reating agent: 6 EP 0 431 333 B1

N[ err] - (N vi (i Phieary sitiqytieatowiit wvith starfretypelsizing ageaiseodhry sizingtrdatinentswéafing: desizing,
hydr ochl or i de apdisuefahe tragmént wéte &DiRid o(tiretheisame manredasiy Conpamiive Exdnpbecdusingthe jame
(0. 3% by wei glglassfibens 2$ waed in\Egampiag. EQlli of surfage tregtihl agamtbypas008% b weightaqueous

sol ution of t I Thesuffecodrestment wasxarried eutin théssame manner as iTExamplef ace treati ng
agent we8 di ssolved in water having a pH adjusted with acetic acid by
addi ng t her €eepaativerxaprle? i ng. (3) Treating method: G ass cloth was di pped
in the aqueous_solution of surface treatl n(ﬂ @ent ueezed by a man

renove |iqui d%ﬂcﬁ"agi“ad 9 the same mannpr@p in Y, 1l f 169?‘??9?*“%‘159\‘ ﬂ@"g
treatnment: ¥
anmount sur?g% ‘jo e

{i "“ '° ?)Wasr% i Zi n ent &
fiber - S rcin mg H'l%btag‘resm sh or prin ﬁlrc%% z%? EI ass
| ber . i zi ths M ates gﬁ)jng
except usin at rsistan 9 h@&EHEE dwn't
nonof i | anen anet er: er

30  Preparation of laminate sheet test piece:

The surface treated glass cloth was impregnated with G-10 type (JIS) epoxy resin varnish, followed by
drying at 130°C for 15 minutes to obtain a prepreg. Five prepregs thus obtained (in the case of using glass
cloths of Example 1 and Comparative Examples 1, 3 and 5) and eight prepregs thus obtained (in the case of

85  using glass cloths of Example 2 and Comparative Examples 2 and 4) were stacked and copper foils were put
onupper and lower sides of the stack. Respective stacks were molded by heating at 175°C for 60 minutes under
a load of 40 kg/cm2. The copper foils were removed by etching to obtain laminate test pieces.

(1) Water absorption:

The laminate test piece was boiled for 45 minutes (or 75 minutes) by a pressure cooker (PC) of 133°C
. 40 in an autoclave and water absorption (%) of the test piece was measured.
et (2) Soldering heat resistance test:

The laminate test piece was boiled for 30 minutes, 45 minutes, 60 minutes (or 60 minutes, 75 minutes,

80 minutes) by a pressure cooker (PC) of 133°C and thereafter, was dipped in a soldering bath of 260°C

for 20 seconds and then taken out therefrom. Presence of blister on the surface or peeling was examined

45 and boiling time before occurrence of these defects was taken as soldering heat resisting time.

(3) Test on impregnating ability:

Aglass cloth of 10 em x 10 cm was gently floated on a resin of 120 ¢ps in viscosity and time required
for air bubbles in the strands having completely disappeared was measured.



20 "(2) LA of sizing agent: 0.40% by weight [1I] Waving for making

glass cloth: (1) Secondary sizing tﬁggxu%alﬁecondary si zing treatnent was
carried out in the sane manner as in - anple 1. (2) Wave: Wrp:
41 Counts/25 mm 30 Plain weave Weft: 32 Counts/25 nmm 35 (3) Method of

weavi ng: Weaving was carried out in the same manner as in Exanple 1. [I11]
Washing with watler |(1) ng was cafriedjiout {n the sanme manner as in
Exanple 1. 40 (2)0L ter yashi pg wifh waj er 0. 08%by wei ght [1V]
Surface freatment (1) gTregt e ag car wief gut|i &h Mgy manner as in
Example 1. 45 () aL t buikf afe xt r paknment 5% byn wei ght
Conpat ati ve Exarpl e| 1% cl ot h obt i ned| accof d| n 6D [I]u and [I1] of
Exanpl e 1 was uged.} 5¢ et ye—ExpTprer2—Grhss gl & h oht ai ned according
to [I] agd [I11] |of Exgrrpl. P was|used| 55 Lonpal atiﬁe&xan@eB(l) Starch
type sizing agerjt hpaving e gl ow ng g(om)osm on s appl§ ed to the sane
gl ass fibers as|in Fx& Lb%;hésmgnsz g{ netdBod- as I Exanple 1. LO
of the sizing adept| wls 0 p&Si | hf & he st §r h type si zi ng agent:
7 EP 0 431 333#BL Dexf M h staich 6°0% by i ght
Hydr ogenat ed vecegablg 2. 0% by wei ght|Catibnic@sdtengs
0.12% by wei ght 55 ¥ sifie . 30..1% byg wei ght \Vater
The renai nder (g)gSec&n sigi g4 I ea ht Cot-ar chat wWpe secondary &i zi ng
treatment was cgrg,ipdgo [ |L bt etondr va si zigag treatﬁ*,ng
agent was 1.0% flop jva#mp % by wei ght fpr the whgl § gl.ags cl ogh)h 10
(3) Weavng net Hoa: stin E¥anpls—1—4) Db SIZ nd ngt tpd: B @atlng
(5)_surface treatﬂng iret hod] Samg as {n Exanple| 1. C]hog g,lrface! t@eati ng
agent was 0.07%|bY, ivdl'ght. Conpafative Exapple 1 ¢ &89 59
ol oa g .
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15 (1) Primary sizing treatnment with starch type sizing agent, secondary
si zing treatnent, weaving, desizing, and surface treatnentwere carried out
in the sane manner as in Conparati%é’oé??ﬂ?ﬂ?l 3 using the sane glass fibers
as used in Exanple 2. LA of surface treating agent was 0.08% by wei ght.
(2) The surface treatnent was carrieq out in the sane nner as in Exanple
1. 20 Conparative Exanple 5 ass clath s nade iln thd sane nmanner as in
[1T, [1I], [111] and [1V] of |Exgnp@e |Idexcept| that] LO [of sizing agent

after wadshing with water in [I11{] @f @rrpLelgfa 0,,30% by wei ght. 25
Lam nates were prepared using the @l 4ss clgth okt gi ngd |in the above
Exanpl es 1-2 and Conparative}Ex- I|leR - reijnforci ng material and

G 10 type epoxy resin varnish fdqr fripteg—crrurt—substirate as matrix resin
and irrproegnati ng ability of fhe |gl®sq El pths pnd properfties of the
| am nat es (wat er absorption dnd |sob- _orllgr ng heat rjesistfance) were tested.

&

The results are shown in Tablle 3 a@d bl e Q1. 32 r&pay ati on of |am nate
sheet test piece: The surface ﬁreaf‘edv\gl as%c o&h i rpregnated with G 10
type (JI'S) epoxy resin varni §h {f ofl qwed| by dfvin rr] for 15 m nutes

to obtaihn a prepreg. Five prgpgggsgtus pbtaiped (Jn the case of using
gl ass cloths of Exanple 1 and npar atHve Exahpl esf 1, 3] and 5) and ei ght

prepregs thus obtained (in t He7 das §35 gs n%g a cl ot hs of Exanple 2
 and
= & a §

and Conparative Examples 2 andg4) 8erle®stache c@pper foils were put on
upper and | ower sides of the |sjack. SpectPv cks” were nol ded by
heatingaat [err] for 60 m nut ey llu't:l a{oad ot 40[Kg/[err]. The copper

fois were renmoved by etching {te plain | aminate tept pipces. (1) Water

absorption: The | aninate test| Bi edeAWas: boi |l efl for|45 nf nutes (or 75

m nutes) by a pressure cooker| BPCR af Befr] 4P In ap autocl ave and

wat er absorption (% of the tlejt H Eee iis Fdreas@ efl. 2 2) Sol dering heat

resi stafte test The | anminage [tes} Hpiege yag boi lpdifar B0 monutes, 45

m nutes, 60 m nutes (or 60| mijnut s A uni nut e, 90| m nu es) by a pressure

cooker (PC) of [err] and ferleaft &7 $85|di pped inja so|dering bath of

2600C for 20 seconds and en—taker—out—theretronrtPresgnce of blister on

t he surfagce or peeling wasjextam ned 45 ahd botlingitine before

occurrence of these defects VJaS tal&en as|sol d¢ring|heat {resisting tinme. (3)

Test on inpregnating ability:| A glass clgth of 10 ¢mx 10 cmwas gently

floated on a resin of 120 cps|in viscosify @nd ti nmp reqlired for air

bubbl es in the strands havingl conPl®tely di$a p%r ¢d Ba$ nmeasured. 50 55 8
ol W o

(=}
EP O 43%5333 Bl [err] 50 55 a'% 2 5 5
o -El 5 &
&8, el | n
He . o ™
Qi O o o N
g4
. 40 H®oU
N
S |8
™~ ol O | o
Bo|Ro
“® 3 M| S
[e N o O]
=] a.g E
S | 8% 5%
] O | OR
50
Example 3
[i] Glass yarns:

§5

(1) Sizing treatment was conducted in the same manner as in Example 1 except using D-glass fiber: DCE
270 1/0 1Z (manufactured by Japan Electric Glass Co., Ltd.; monofilament diameter: 7).
(2) LOI of sizing agent: 0.35% by weight

10



EP 0 431 333 Bl 5 [err]
5D~~~~~~~~ EP 0 431 333 Bl [I1] & qr nakl ng glass cloth: (1)
Secondary sizing treatnment Sane as in anple (2) LA of addition
product by secondary si zi n treatment O. 15% by wei ght for glass cloth.
Ther ef ore, ibﬁ'&‘""ﬂfﬂ"m QtQ‘Fés‘fB‘?‘ mary and secondary sizing treatnents was

0. 5% by wei ght 3

5 ya\e} Sane

as in Exgnpl e( 'LOl'of ad hoi% ’w&

t he remal ni ng {bi efgnaaty $iz
(1) Sane as ) f

le 1. (4) I\/bt hod of vveaV| ng Sarre
I n Exa
ort ek By s » Goif Fomporss.

—~
o-P

‘;a ‘["ﬁg LA R e 0. 27% by
wei §ﬁt Exanpl Qg4 tﬁa Si zi ng treat ment was conducted in
t he sane manngr gg‘q?n Exa 1 ien;}%g%t using S-glass fiber: TCE 225 1/0 1Z
(manuf acfeur mqm;gh.,{ym.th%@@sekl Co., Ltd.). 25 (2) LO of sizing agent:

0.35% by weight [I1] Waving for making glass cloth: Same as in Exanple 3.

30 [111] Washisage aé i Exanipleal LGPaftRe @iaihifg SRidBrwab 0.18% by wbidle. Sur f ace
treatment Sanme as in Exanple 3. Conparative Exanple 6 40 D-glass cloth

obt ai ned aci\qiSdifacgtréeatmgnt] and [11] of Exanple 3 was used. Accordingly,
total LGP by the primary and secondary sizing treatnents was 0. 5% by
vei ght. ConpafBiSaveasinExapple 17 45 (1) The sanme starch type sizing agent as
used in Corrpal(%ltLPR/%teEkaﬁF@ﬂsama@Qa&?ﬁlhyefdlghto the same D-glass fibers as
used in Exanpl e 3 by the sane sizing nethod as in Exanple 3. LA of the
si zi ng azgenF"aWﬁ'g 1.6%
. (1] Glass yarns:
(1) Sizing treatment was conducted in the same manner as in Example 1 except using S-glass fiber: TCE
225 1/0 1Z (manufactured by Nitto Boseki Co., Ltd.).
25 (2) LOI of sizing agent: 0.35% by weight

[i] Weaving for making glass cloth:
Same as in Examp_le 3.
[1ll] Washing with water:
Same as in Example 3.
85  [IV] Surface treatment:
Same as in Example 3.
Comparative Example 6

D-glass cloth obtained according to [I] and [1I] of Example 3 was used. Accordingly, total LOI by the primary
and secondary sizing treatments was 0.5% by weight.

Comparative Example 7

(1) The same starch type sizing agent as used in Comparative Example 3 was applied to the same D-glass

fibers as used in Example 3 by the same sizing method as in Example 3. LOI of the sizing agent was 1.6%

by weight.

(2) Secondary sizing treatment: Same as in Comparative Example 3. LOI of the secondary sizing agent
50 was 0.5% by weight for the whole glass cloth.

(3) Weaving method: Same as in Example 3.

(4) Desizing method: Heating.

(5) Surface treatment: Same as in Example 3. LOI of the surface treating agent was 0.07% by weight.

86  Comparative Example 8

Aglass cloth was produced in the same manner as in Example 1 except that LOI of sizing agent after wash-
ing with water of [lll] of Example 3 was 0.3% by weight.

1"



by weight. (2) Secondary sizing treatnent Sane as in Conparative Exanple 3.
LO of the secondary sizing agent D 0 431 333%3S 0- 5% by weight for the whole
glass cloth. (3) Waving nethod: Same as I n Exanple 3. (4) Desizing nethod:
Heating. (5) Surface treatnment: Sane as in Exanple 3. LO of the surface

treating adempargineEpmped, by wei ght. 55 Conparative Exanple 8 Aglass cloth

was produced in the sa manneras i n angpl e 1 cept_that LA of sizin
)r.l'l'_heF Hp 7 geﬂta Seq in (gm gwﬁ%m% a IIW% same S~

e S ik A S R i'iﬂ?f"?pﬁg; e - LocH e e ShIPAE Then

t: EI].A’X%% Ina&g\gérgtg/e Egag‘{gpﬁiolgﬁ gﬁhe%e%n@%ﬁiné:’aegegf'wat o

[<]
g::hyl 8 ﬁame 1 Z1 ng as | n exanp
esén(gJg ot

ed in Copararlve.
e e e S g,gg ,
of the sizi ngsng, |

fi

NS gyn[y_;@?gpg_ (2) Secondary sizing treatnent: Samne
as in C%Tparg&“yﬁizﬁg(@,gm Heatin-O ©Of the second sizing agent was 0.5% by
wei ght for thg) sipateiretimdmtSsame@s A -Exdmble 3/ {he siREdRidiing AgHEwas0.07% bpwaight! € 3.
10 (4) DeSinirlataGualBleptsli by eiRy thé\glass clath obldinbdifi helab&ie ERGMPle 3 and CBmpHPative Ex-
Exanpl e 3. auiples ©B ad lefofelal maeal nd S210t110 Pk Rsin Vathist asChblix Fagin\eRd i@pregnatichitk that e
was prepar gekindito iadse@tt il the Gimfats afid progertiob bitheledinate (apfearandecivie cdiot sivgdé, svafdr a7 d
Conpar ats v aorption addigdidesingthedl redistarnce) wérotestedl Jheredults ar@shoamitl Tablel®) t ype epoxy
resin varnish as matrix resin and inpregnation of the resin into gl ass
cloth in the lam nate and properties of the |am nate (appearance and col or
shade, water ab- 15 sorption and sol dering heat resistance) were tested.
The results are shown in Table 5. 20 25 30 35 40 45 50 55 12 EP 0 431
333 Bl P®rr] 13

S

Ot

25
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EP 0 431 333 Bl Table 6 5 Exanple 4 Conparative Exanple 9 Warp

Wef t : - \Warp Wef t 10 |l e strength of greige cloth
j ust 106. 0 85"“31%%‘ 101.5 90.3 after woven
(kg/ 25 mm 15 Tensil e strength of cloth after surface 102. 4
93.2 58.0 56.4 treatnent (kg/25 mm) 20 As shown in

Conparative Exanple 7 ¢f—TgbteT5_ 1T tNE casp of glabs cloth made from
D-glass fibers using cqnvent gonal§ $tarch typk siz|ng apent and by carrying
out desi®zing by heatind, it Was &fficult to|lcarry out|conplete desizing
and | am nate made using thj sfcloth cgo ed Dn¥thp gther hand, in the case
of EXarrpIe 3, since thqg si zualg ag\*—nt Gag & f{nixty|wxthf matrix resin and
besi des LO anount of tlhe Fi & ngagent ¥was réducel a0 H. 25% by wei ght or
| ess by shing with wdter| the Iali naté profiuced{neither colored nor
whitened due to 25 induff citent 'd npregnatiop of fesin| Furthernore, in
Exanpl e 3 anpunt of siZi ng| agent & ;%ni ng<a1t<§<r pashi hg W th water was
np

0. 25% by wei ght or | esg wh|ch was | er ps ha hps®@ i h Cgnpar ati ve
Exanpl es 6 and 8. Ther gf or e}3, d<=g ee|o™ gathering of yarns is
| ow and spesi des, the sifzin g i fy—wr matri g resin and hence
i npregnation of varnis iint9|cl ot h was|supefior. As%a result,
adhesi on between matri INE ¢l ass |fibel wasjhigh 304 and reinforcing

OO U (D

regi
Refi Al g
effect of glass fiber & superi o . i$ fact i ¢ofdiger@d to bring about
the excel l ent water ab-| &fptiqncafd &ol d@i g@eat' es$i skance of |am nate
produced? Table 6 shows @mi | d &4 of } bas€ cloth just after
woyen and S-gl ass cloth ef subj gcted|to slrface¢ trepgtmfnt in Exanple 4
and”in Conmparative Examph-e >8i né;ee in Qonpafative Exafplg 9, the sizing
agent was renoved by helat® i r tengile gtrength of t cloth after
subj ected to surface tre%i nﬁlﬁd 2 35 ¢rease¢d to|aboul 5@& 60% of that of
the cl ot?h before subj|ect el t,g"sﬂrﬁac@trezﬁ i ke in &anpl e 4 tensile
strength after subjgtte $0 4 trheatmeng was|neprily the sane as that
of the greige clothQjusk nait@rﬂ %men beqause [the $izing ag@nt was renoved
only by washi ng w t Ig}hi gtﬂr ten andlchar Psti CS of S-gl ass
fibers were exhibi t & A@t()rdl R0 tq the|presgnt infgventi on,g the fol | ow ng
advant ageous effects'caph b¢ obfaingd. 40 - 1.5 Desi zifn g&tep i s not
necessary and thus cost|cah be®sharply rleducgds @4 | npi egation of matrix
resin into glass cloth fanjfbe reatlyOrpr@vec{E‘-gs. Ko erty es of |amnate
such as water absorptioph apd s@l derji ng heat resistlance arezlnproved 4. In
additionsto the above effeg¢ts, B he |fol | qwi ng jadvant agegus effects can
further be obtained in phelease—eidgrasa—etotthgfthighi[erd] content 45
(a) In the case of D-glpss cloth, irrpgegnagi ng @bijl igy- forﬂ're5| n is high.
Lam nat e nade therefron] showw na coljorat ijongar|d #S g;gerl or«s in properties.
Besi des, there are no pfobl 8% &sucl] aR dvaBorfatfior jerrd 8i nce heating
of long #ine is not carfiedSoyg 2 | 4 g s
o B o <
[V (=] . wn s o
M0 . o ~ N -
Ol o o e~ o) H
g0 = 0
Ha > O a
45 2 &)
0 o o
> > >
(22} o \O ot I~ -r{ GO o
+ ) + Q
o 80| mo| g Py
- Hed | M | B 0
o | s ol @0 Z
® 5 | &5| 28| 83
o]
5 |84)84|34
55 Tensile strength of greige glass cloth just after woven and glass cloth after subjected to surface treatment

which were in Example 4 and Comparative Example 9 was measured and the results are shown in Table 6.
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(b) I'nthe case of S-glass cloth, too, glass cloth which exhibits
reinforcing effect with nmaintaini ngE';‘ Q;,'i:% B‘ftrength which is a
characteristic of S-glass fibers can al ned. 50 (c) I'n the case of
Qglass cloth, too, tearing which is apt to occur in desizing by heating
can be inhibited. Furthernore, when sizing agent adhering to glass cloth is
renoved by heat desizing and thereafabletéie cloth is subjected to surface

treatment as in the conventional nethod, oupI i ng agent present in the
si zi ng afjentrdoes—Tot—exert—conpietTacti o —Wh gtass—yarmsadefrpm

glass fiberq subjected to sizing|tr&&Pie dith aF‘-'&"F%rﬁ@lX&eﬁi‘aWﬂaq i ng
sil an€ couplling agent in the surfia actl es?tejus%after I ngl at

the time 55| of spinning of glads T %Pers|al's g ed., &8 | ane cgﬁpli g
agent is, eam.f.ynsaq_%o Q@anehtgg qurface of glass}fi bers and |f urthernoje,

si | oxane borldgfexd é}(_{ilo}_hl uggs! | produced and_ swurface tr I ng_agent
firmy adhergﬂteﬁ: Gloven f?bers and e =v§ n fil lf‘gr m ng% rrpoLnent

in the sizing &gefRS lmm)rem)ved by was hi ng W|th wat er, gI ass |cl ot h having
desired surf\?ﬁ can e umggrrc%ﬁ A Crprms— A Tethod—fgr—producr g a
gl ass clmeth PBESNSYH) qct.i apent sf of gl ass .fifber 0 sizing
treat- 5 t # Zzé?‘i? é'd’g’gt“ cang‘ii‘%i ng at 3 m‘izg‘lI
wat er - sol ubl|e“¥%3 ﬁn(’fr il Isel ected| from the aroup corsi sting of an
am ne-nodi fi ed epoxy resin, an ethyl ene oxi de-added epoxy resin and

et hyl ene oxi de- added bi sphenol A as filmform ng conponent, forming glass
yarns frim t hésshaus in GomparativeExampia-hef Jabled inthe Fqﬁgoft%asgm@sngfam Drgiassiihess a
gl ass clot hus'rmgwpw ngl pfarc qve&,%zmwse'ﬁawbuﬁarmeﬂt dapizing by hegting, fit wap, diffisylt tp gasry
agent to t ht f'ﬂ'fgd’" i §""3’ "259 gd'g%lroq hﬁ%&"“"%l‘f‘d“? ‘F?é?PftEf"é%{’lei ng
this glass E W'zf a%te"g'lf ini a"d es '%' re%?g %’ﬁ ?‘
8%' "ﬁ"“feﬁ éﬁ"!'?affg""ﬁ peltagnfpipied o wiitpaedqup 1

nmet hod a co

forn glgmage ,F., &ﬁﬁﬁﬂ ﬁiﬁ‘ . ,Jmﬁuefgat CéHalnin éﬂer%mh..@ %%EW&C&M.L ng
II i

s 1.0-5. 0%, mxwf. i Qn &9 T P}a E&lﬁ%
daim 2, Wna‘rvﬁ‘nlh f in \M%Qu&g&rﬁsdrﬁsuﬂ adh sﬁﬁ‘ﬁet\%&l ah&%sﬁgmlms fiber

met hod aéacomlrmor&.pg&éﬁeab s fIDBRRLsSLgbrié Ofls Rt is Sohsidendd ISP SboBShe it Salbnt mertagnﬁ
Si zi ng agengorptisn £hd@ gae,gs,smnceofmh,mlpgjagceas an effective ingredient. 6.
A met hod accolTabiié@shols fensié shergth YrgRIge isyidsd\oth juliaftérwdlen@RNPGlasstioth aftersubjected

t et r aet hyl epepdib adatnivnt INEXnpia d aidin Coktpatative Ekantple3aSiAdedh Corlparative Exatplé®! th@sizing
accor di ng t agefl veds m@nibved bychesti dasizimfessilé stfehdit of thé tibth afér subjectell @ssurfadegreatf@itided S
0. 03- 0. 15% bryasetiogbdut $0ca0%af thatef thy tlath befera bubjectadtodirticetaatniont whitlin Exsinplk.4061siny
wei ght f or bsttepgth gftep subjetted ta surface tesafr@otiway searly\the eaiecas that @the Sreige tibth jusizatterwosénn g
to O ai m 1, bachuse thenizindigens vagreraoved onlyywashibgviththishpreesurs vatesang dhvamsteristicpf 3-0/8ss0 %o
by wei ght. Heprswpre exhibitedhod according to Claim 1, wherein the glass yarns
used as war ps Actprdingas,the preggntdnvepfiop ébﬁf@lewma@mqqg'swffm%mobtamd A met hod
accor di to Gl%‘fsmngs*e%é?té?%‘?g\'yﬁ‘ﬁ’\ “%1 "?‘?ﬁha'P'Mé“'dg‘?eﬂl ng treatnment of

gl ass yarns | t into b ‘{'reat rrentof fil arrents
ora mxture O a Ierf meﬁ glb SW \7 e?fe n ‘talne?rg cae
according to %{ ) d’&'&‘a 8'? s‘ﬁ'l gco‘}f’ft" 7 oplained |n fhecate;
water aselt | §£f Asg &ﬁt‘ﬁ &n@t.r?ﬁb.ﬁﬁ, fekifl s igh. 'LQﬁnéw ﬂa&‘e E‘éré.lom sHély &
noni oni ¢ or ¢ |er Gndib4up Be'rt the tiBPof gba & m
1, wherein theeghy bfing tihd gﬁgtlcg}geda&pn I's y-am nopr opyI triet hoxys
N-[err]- (b) In the case of S-glass cloth, too, glass cloth which exhibits reinforcing effect with maintaining tensile
strength which is a characteristic of S-glass fibers can be obtained.
50 (c) In the case of Q-glass cloth, too, tearing which is apt to ocour in desizing by heating can be inhibited.
Furthermore, when sizing agent adhering to glass cloth is removed by heat desizing and thereafter the
cloth is subjected to surface treatment as in the conventional method, coupling agent present in the sizing
agent does not exert complete action. When glass yarns made from glass fibers subjected to sizing treatment
with a sizing agent containing silane coupling agent in the surface active state just after spinning at the time
85  of spinning of glass fibers are used, the silane coupling agent is easily adsorbed to the surface of glass fibers
and furthermore, siloxane bond (Si-O-8i) is easily produced and surface treating agent firmly adheres to glass
fibers and hence even when film forming component in the sizing agent is removed by washing with water,
glass cloth having desired surface can be obtained.
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(am noet hyl)-[err]-am nopropyl trinethoxysil ane,

N-[err]-(Nvinyl benzyl am noet hyl ) - [ propy

| ane hydrochl oride, [err]-methacryl oxylp"‘rgiQ trimet Hlmgﬁl“!mmml Hm)
vinyl-tri([err]-methoxyethoxy)silane, y-glycidox- ypr opyltt r "met hokysi | ane
or m xturesClaimereof. 13. A rret hod according to Claim1, wherein the gI ass

fibers are E-qgl ass flbers | ass fi bers, f b
fibers. 45 114%‘")§t'l?éf°ﬁ ' sr‘i‘% e '° p ef S%E‘S %%;331‘0; ﬁ' a"? regk
epoxy résin afth 't s a,.e % S 0Ale ’ﬁe-

ne-
oDy resine %;; ot m.,.. ﬁ%;e Mn Vs
AR RIS ‘L%&E |ags mwar ot )
obtai ned in ?% ight or | tindft @gl@ss@ﬁfhr\dltﬁa&ﬁﬁoﬁ‘ofa
Pat ent ar prOc ahren” zu rs e ung eines d asgewebes, wobei
man Fil arrente aus as asern ei ner Lei mnungsbehandl ung mt einem
Lei nungsm t3.elA méthadractondivg,to dlaith 1wheskersthe sigingagentwarpwrised the filmddraing agent, a coupling
Fi | mbi | dungsmidgérebnd sclutsigead hl t aus der Gruppe, bestehend aus el- nem
Am nnodi fi zi erten Epoxi harz, Ethyl enoxid-addi erten Epoxiharz, un
Et hyl enaxi o adtimeshod@peopding i fdaim ﬁdfhe‘ﬂ'“ coftent gfthe {im forming AGRT I3 SR RETE @”@Hf hap %
and d asgar ne yeiokiapanefetiunngradieten Fi | anenten bil det, 15 man di e
asgar ne bt mt Wasser

O 2501, VB a Sy OO ) i 09 SRR T
oder weni gersr rﬁemahad,aowmhgdamamm @heréin EnBAt-of the \GBplingrigént Ritiesizing@gennly 0D6520%
Ober f | acdhenbehgnaightiag smefistivb mgledierandel t . 5 2. Verfahren gemAi | Anspruch 1,
wori n das Le| mungsmittel ein Flinbildungs-, Kupplungs- und Geitmttel
entfal t. 3.8.vekmethpdancoringteCiampvhersin the iubrigant gorppeipes &nﬁhwe"a@gtﬁm"e distearate and
EI | nbi | dungsm'l“EYé?t%a’ﬁth Lei mungsnmittel 1,0 bis 5,0 Gew. % als Wrkbestandtei l

?t ragt. 4 Vel{f regeo hg %a’aﬁqf/ co%lbnt hé ﬁn!ﬁgg bﬁghsﬁi)ﬂvelght
Si I ankuph 9%5?@ n§§én ine di rf& t8'aHd813- 1%{%% ﬁeﬁagig}: effectlveWaFeHlQntder
Gehal t des Kupp Iun a el mungsm t s 2,0 Gew. % al s
W kbest andg.eiA m&ﬁ&draa@hmg@o CIauMervirahrneml  Eidlsizing ﬁ%ﬁtﬂﬁ the flasd yamsis D. a-maas;y weight.
Geitmttel Tetraethyl enpentam ndi stearat und Butyl stearat unfaSt. 20 7.
Ver f ahr e g®mAFmethasiacassding 1o Claim Al whenglo the@iapgiarns Hed axyvaspsihyeayipg aje subjected to sizing
Lei mungsm tt el rem@at. bi s 0 15 Gew % for Tetraet hyl enpent am ndi st ear at und

{)/eer g_lhfeﬁ gé O/(h?'fg ré‘.L glziw [ k%‘?ortéi fp %% ns IS the fllmeI S
auf den d asga r‘:')é'}?a sﬁdfors?mﬂ men&ffﬁg% rg'n hf% nspr utch
1, woriresdi g, aAﬁetl‘fe?dtaEéo?cﬁl@% @ﬁmmwﬁekma@émamm-ngwmm .ﬁa&i&ﬁﬁf\@wﬁﬂeﬂer
Le' nmungsbehandidiiged iéapHioP4ckiGRI aMddoRtBIRing a nonionic or cationic surface active agent.

12. Amethod according to Claim 1, wherein the surface treating agent is y-aminopropyitriethoxysilane, N-g-

(aminoethyl)-y-aminopropyitrimethoxysilane, N--(N-vinylbenzylaminoethyl)-y-aminopropyltrimethoxysi-

40 lane hydrochloride, y-methacryloxypropyltrimethoxysilane, vinyl-tri(§-methoxyethoxy)silane, y-glycidox-
ypropyltrimethoxysilane or mixtures thereof.

13. Amethod according to Claim 1, wherein the glass fibers are E-glass fibers, D-glass fibers, S-glass fibers

or Q-glass fibers.
45
14. A method according to Claim 1, wherein the amine-modified epoxy resin and the ethylene oxide-added
epoxy resin are bisphenol type epoxy resins having 1-3 bisphenol nuclei in the molecule of epoxy resin.
15. A resin laminate which comprises prepregs comprising the glass cloth obtained in Claim 1 which is im-
50 pregnated with a matrix resin.
Patentanspriiche
s5 1. Verfahren zur Herstellung eines Glasgewebes,

wobei man Filamente aus Glasfasern einer Leimungsbehandiung mit einem Leimungsmittel unterzieht,
das mindestens ein wasserldsliches Filmbildungsmittel, ausgewshit aus der Gruppe, bestehend aus ei-
nem Aminmadifizierten Epoxiharz, Ethylenoxid-addierten Epoxiharz und Ethylenoxid-addierten Bisphe-
no! A, als Filmbildungskomponente enthélt, und Glasgarne aus den so behandelten Filamenten bildet,

15



30 10. Verfahren gemmA Anspruch 9, worin das Lei t
Lei mungsbehandl ung der d asgar ne deé é‘]“h gég Lei nﬁﬂﬂ“ﬂ“\”ﬂ!ﬂﬂ
Fil aments verwendete Fl I nbil dungsm g er sine Mschurlg die

Fil mbil dungsmittels mt elnemdeitmttel let. 35 11. Verfahren g

Anspruch 1, wdnraniieciasgaroaivelh uo e Flageeyel harzyatolien das @wmﬁae‘ﬁw‘iw@\?@?m \N&§§'er
wie es ist oddiO-ieridesisigungsmitels amyGlasgswebedi2p Gep. frores wenigeearesichty und dagadipses Glas-
eingestel it i sdewehednitaingr Lopung eingsPherfiachenkehandiupgemitisls beharslt oher f | achen-
?ll;:r:‘lle:c?fe; el et bl ek‘%ﬁﬁﬁ% VErfahr en ge%hgpi%ﬁgg ;tl I \Qﬁ“ n das

N- J>(CAm noet hy -r- am no- prlopﬁl'ﬁrlf"ryrgé%ljﬁ@slglg o k

N- f - ( N- Vi ny8.beveesstireigemas Adsptugh 1,- A nopr opyl tri met hoxysi | an- Hydrochl orid, , -
Met hacr yj,0xy prvagly Hdr Gelisi tdsElpisidungsmittelslimbdimunggnifte 0 BlchH0/Gew toaly Wiskblestandteil betragt.
y-d yci oxypropyl trimet hoxysilan oder durch M schungen davon dargestelit

i st. 45 13.4veYerfaengemd@fmprughdnr uch 1, worin die d asfasern E-G as-,

D-d as-, S-Q aworingapdiup "@'%l%‘l'%!%g'faﬂk"gi’"l’f@sm'ﬁm Verfahren genra Anspr uch 1,

worin des ﬂbrfde?n'é@ﬂ u yharz und des Ethyl enoxid-addierte
Epoxyhar Epox‘nga ﬁrl‘éﬁg Egﬁlﬁamttels im Lelrm'hﬁg}ﬂéﬁl 06 b ﬂfhewdk &s erltbbs'“‘tan%tell betrégt

Bi sphenol kerne 1 m oxyhar zes auf wel sen. 15. Harzl am nat, as
Prepregs ens.habefahreigemas amgruaie | n Anspruch | erhiltliche d asgewebe, des
mt ei nem Mat rwotih a#saGleimitel ‘lglrdemybndeathmm&i&eﬁmumﬁiytswiamwam. Procede de
fabrication_d" une 6toffe de verre, qui conprend |’ appllcatlon aux filaments
des fibr#s &e YPJF'F"E"W&A'ESPQP'!%NEM d' ensi mage avec un agent d'ensinmage
contjnant au n¥As deh r%‘ﬁ’é‘sh B oofnungsgittel (.03 Obﬁ31°‘5§3363'1%l uBi e
chol'si dans | sTegpebiyfsarey W'“E‘B‘Fﬂﬁt 'i’i%1 ﬁéﬁ'@ﬂ'@ﬁ'ﬁ%t A rkpestandipiietrighe

am ne, une gMsjpe, o0 gg Qgtp subi une addition d oxyde d'ethylene et du
bi spheno] o aY\gdtih aeriBl- " ﬁdsmme@amm&gﬁmvd%o@meﬂaagredl ent

fIIm)gené | a orrratlon de flﬁ'hes de verre A partir des filanents ainsi
trait6s, | eolivesfanen gamak Ansprudies fils de verre pour |la formation d' une
6toffe de Ver rvorin die als Ketefgdan teim Webietfatiren hdmngezogensn/Bldsgaraa eineuisaynindsbelandjurg una
porte au feu (te@bgenderded.agent d' ensi mage par rapport A |'etoffe de verre

at t ei gneg0, 25 % en poi ds ou m)l ns puts | e tralterrent de ctte etoffe de
verre par uil \espireq gemad A’Eﬁﬁ" de traite

I gl | s an:
#q hgjnu 93 {nupgs 94 ¢ {"? ll?ﬁ %h
fS ?: ?rgglager “un g%ﬁf’eﬂtﬁ“’m" elg g?:b %ngaag&ﬁ%ﬁ;{ N Wld;fafgﬁrflmﬁ ungpspittels 'B'Bg 8l E)n

| a revendi catl ol Bans | oquel |a tbneur en agent filnogene de |'agent

d' ensi nage @ﬁtv&@ﬁm{éeﬁﬁgﬂﬁgpfu@hi O et 5,0 %en poids d'ingredient actif. 4.
Procede sel on aiinki@s@miWdsatieh 6 Glasgbl@ibss VeRwbnd@dte Wasd@romdssell witGes isD6dengewasser isth
agent d' accr ociu3ger eiferpM=Gf ddiadrbn Seite eingsbtblitisiaind éin nidhtichede odefiatidhiskites oberflichen-
revendi cat| on aktived mitiel dnetgtiel | a teneur en agent d' accrochage de |'agent

d' ensi mage est
40  12. Verfahren gem&R Anspruch 1,

worin das Oberflachenbehandiungsmittel durch y-aminopropyltriethoxysilan, N-B-(Aminoethyl)-y-amino-
propyltrimethoxysilan, N-p-(N-Vinylbenzylaminoethyl)-y-Aminopropyltrimethoxysilan-Hydrochlorid, ,y-
Methacryloxypropyltrimethoxysilan, Vinyltri{(B-methoxyethoxy)silan, y-Glycidoxypropyltrimethoxysilan
oder durch Mischungen davon dargestelit ist.

A

45
13. Verfahren gem&R Anspruch 1, worin die Glasfasern E-Glas-, D-Glas-, S-Glas- oder Q-Glasfasern sind.
14. Verfahren gemaR Anspruch 1,
worin das Amin-modifizierte Epoxyharz und das Ethylenoxid-addierte Epoxyharz Epoxyharze vom Bis-
50 phenoltyp sind, die 1 bis 3 Bisphenolkerne im Molekil des Epoxyharzes aufweisen.

15. Harzlaminat, das Prepregs enthéit,
umfassend das in Anspruch 1 erhditliche Glasgewebe, das mit einem Matrixharz impragniert ist.

55
Revendications

1. Procédé de fabrication d'une étoffe de verre, qui comprend I'application aux filaments des fibres de verre
d'un traitement d’ensimage avec un agent d’ensimage contenant au moins un agent fiilmogéne hydroso-
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conprise entre 0,05 et 2,0 % en poids sous forne ctif.

6: Procede selon | a revendi cat i.ongg 4g § quuel III”"IIIIIIIIIHIIWIIIIﬁt du

di st 6arat de tetraethyl enepentamn & ﬁ% learat e*def butyl®. s7. * Procede
selon la revendicatlon 2, dans lequel la teneur en lubrifiant de |'agent

d' ensi mage eslublecmprdamempew@m@néﬂ"eﬁsmsé%ﬂﬁmﬁqﬂéeQa"ﬁﬁﬂﬁm“leé’"ﬁﬂ %%PP’HP% de
t et r a6t hy| bneguxsntsubikpecadditionaligryde d'éthyéneet du bisphanel A ayant skl "2%3“'“" d'

st6arath de bmmeéngfﬁwﬂﬁf\!“qgmr'éﬁf'@ﬂ?’sdeé@w fleverraa p‘ﬁ"&?g ' s Ie t'ssage
revendi dat i ondes filsflqyerrg ro d%I°"'I‘aéI° §"°féq.1d Ve '°' "er ar
rapport aux f Ayeda peste;au fau dQlde g'g % e'gné d‘p
Pr oeede sel on® '§°'?se?)ﬁ“rIﬂWQIP?"6‘I?°I eYeéraB%r""I“I" "I"dl vér?'re utIa

comme chat e BULisk8iord th b9&HdRatdR 1 dakIelbl PaghntdRndiaye LB lin shefMimMog®@Eun abéht
Proc6fd_sel onguaede & F:m Eagn daérIIgb egc%IIJe | agggent d' eérIJS| mage uti Ialbsb
pour |e % v ai t enent ensi mage des fils de verre est |'agent fil nogbne
utilis6 powst Pmcédeablibretarsvendbatondi dang lequbbis tdmmrmnmsflloesémdeﬂbnmﬁg’ef'simg?a?ﬁt
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10. Procédé selon la revendication 9, dans lequel I'agent d’ensimage utilisé pour le traitement d’ensimage des

fils de verre est I'agent fimogéne utilisé pour le traitement d'ensimage des filaments ou un mélange de
cet agent filmogéne avec un lubrifiant.

11. Procédé selon la revendication 1, dans lequel I'eau utilisée pour le lavage de I'étoffe de verre est de I'eau
telle quelle ou dont le pH a été ajusté du coté acide et qui contient un agent tensioactif non ionique ou
cationique.

40 12. Procédé selon la revendication 1, dans lequel I'agent de traitement de surface est le y-aminopropyitrié-
thoxysitane, le N-B-(aminoéthyl)-y-aminopropyltriméthoxysilane, le chlorhydrate de N-p-(N-vinylbenzyla-
minoéthyl)-y-aminopropyltriméthoxysiiane, le y-méthacryloxypropyltriméthoxysilane, le vinyl-tri(-mé-
thoxyéthoxy)silane, le y-glycidoxypropyltriméthoxysilane ou leurs mélanges.

4 13. Procédé selon la revendication 1, dans lequel les fibres de verre sont des fibres de verre E, de verre D,
de verre S ou de verre Q.

14. Procédé selon larevendication 1, dans lequel larésine époxyde modifiée par une amine etla résine époxy-
de ayant subi une addition d'oxyde d'éthyléne sont des résines époxydes du type du bisphénol ayant un
50 A trois noyaux bisphénol dans la molécule de résine époxyde.

15. Stratifié de résine, comprenant des éléments préalablement imprégnés contenant I'étoffe de verre selon
la revendication 1, imprégnée d'une résine de matrice.
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