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filanments being respectively separated from each other and extendi ng
parallel to each other through the non-oriented resin and (2) an outer
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in di dnet eF’Oldlgl:@h'aF aentioned 3bovs| can ieasilp be vishglized. tMore @asntieach el snent of

RS ey ﬁ:@%ﬁ&%@% [Fher rovihe

I'S WhiGK:

-which is h tammg ﬁ@erprhd(ls)l leivé beelﬂa'élmi\&d,plﬁ expossdSb e at B téiperd@tteOUs resin

emul stPn E(gf g}‘-ﬁnﬁ ?Wc%tlsef_ _Bls nt(ééEM—diP—tlﬁé) oftheosiedtedesinf i | agpnt s can

be coat ed Q&t W};}g F‘p‘l'@ét“?@ﬁreé‘f’bt’he gl ass fibers
as well as IBﬁefoﬁJo ié&bs@ﬂ (&%ésénﬁédba‘ﬁﬁv% dafp the :
t her rmpl asganerally b¢ rqienﬁs from an emulshm efho\Wrermopldstig) resin. 16/oades tbi ber row ng 4

r ithry l;?‘gnﬁ tsy 0 ber yoving Such. a emuls1on is
'15 5|9 2) 3I18t gq??% t ]thve lmg' with” ?ﬂssﬂ ﬁl?ezgm ag lg:vd\nscog?t? of 1006cent1 L d
less. For this purpose, it is preferred to uthan agueous emulsion havin ssﬁlé) ' mmr Se

5a'de§ Wﬁdﬁ\@l €fibdr @ vn?goi@t' ng an aqueous
egfulsion and; d e@pfthe%marbl e wth the

eous 2Pesin

enul si on I\sltmmt r Qmaﬁy;n;ﬁ i€ntk g 4 while it is
i m*rer sed in &b réin compogrms da-asudmhﬂriquu ﬁefbﬁémtotlﬁvé fereby coating
gt #ependswﬂmn'dﬂfl mom weight mhmlth;saqueous resin

t Qt’r‘éﬁl’taﬂg rﬁﬁ' d resin
emul si on vWﬁchq gp@;i te@nmravmsmahprapanﬂvemJzotiummt stnienghu abdiitm Al ternatively,
a Vi lpat or rov sai d -enmul si on
pRAh N S %‘f’é'fﬁfﬁs ’°S°"éﬂr.,§m ggér Si o0 10
“effect (comtveveg acihehap(adi imf s Wil ch a:lz&o&p lﬁ sfaxdaﬂ ogy.sggf fion speed can

al so be ad@é*"&#saf pweiummnmf tlvfglasn&beesmﬂnamda tlteoenbmthasﬂmed by coating in
t he |g5etre§i %Wth ﬁﬁ:@lﬁén eorggﬁggg fﬁf ;; T‘ghi cal cul ated as
the resi ndeﬁﬂeﬂeﬁherebﬁ § @dl gcylm'ﬂglts 1th y ghiHt |a y- Pr ef @Pably 15
to 25 par @sndbérompgm'émpaisobe&n ayetis ' 5 vvel ghtof 'thé “emul si on coat ed

gl ass fibey, RSP, @%F£°HSW parptiosf of| the snofdinm 5 parts by
wei gy, t RRbaNimER of 1P e'f’f)%'és@ %ﬁvg @"gg "'f,fe“‘t he
s

t her mopl astand 6/ the ipRgeesatton lﬁ¢pamloﬁlaibtﬂa prdséhtw % by vvé?ght i's
difficult dﬁiﬁrlb@ﬁmgd&taécbem esp\pf dmve@htriomyhon poTEpTiSescliYst For coating

such a | aljff ARHITEY, o¥glass fiber f"' P%‘l“s' ? figmegbsyer al tinmes

repeas e QaRimNOn OB HLERN Aok Al 2, JellIrese iach Hamente | Fgg Lhe,

pur pose ofesinhdropiaartg _mm fiber, mamrmhts&mﬁanﬁg EhecdtiroaghNin Ces :

The soli d%’ﬁ% each ofheriseptrgted by the thus §. ﬁ?-oqmtegaqhm intesseptalenul si on may be
er

Wi thin t héek R GE gmlﬂy’w "‘Lesglc efh?rn convent i onal

. com®eg -  2%od to fom1 al 6lyera:w96rin§. yer &Hittted iDINS dirédtidh of k,lf)ﬁ theno spggific

emul 'si on fl@‘
“rovi ng 4 f

is 30 &}f}yqy?

}Tf? degner resin rod(s)28d pelistizingiths icoated: pratiet i umma B\hﬁblg | ass T1 ber

th:5- IS ater 6. The heater 6
o 52 ettt S A g e oo
etc. 5or tmsmevlﬂmuilsucam bhaatle«ﬂeahenrmo ﬁeedsmt Yoe uddifor xtiisiel | S cgnduct ed by
use of a F%‘F‘“S ciallytavailabla glassfibef. fqvmg genecajly of el ect ricity
E ‘@t Pireh famen, ':iﬁm ig therprdsofheat er 6 t hrough
- bi 1ep

Uﬁolf:fﬁ'l”ﬁﬁﬁl y. be abo.ut 100

whi ch t heelghaﬁ sf thBﬁarﬁédﬁﬁf ek@MsidAGosting 5f a

to [#RR] . |1wogia§@1q;w:tl'5 gigg fibers. By treating a glass ﬁber rovmg whichi is. hydro- .

philic in nature previously with'an aqueous resin emulsion which is low in- viscosity, -

each of the glass fibér filaments can be coated with said resin, thereby i improving
protection of the. glass fibers as well as dispersibility (dlffuswn) of the glass fibers in-
the thermoplastic resin. _

65 " As shown in Flg 5 gIass f’ ber rovmg4 is Jed mto pre-treatment hquld bath 5 to. 6_5 -



| ati ces which are not good in heat-resistance and may cause irregularity
t hrough, thermal shrinkage at higher tenperatures such as SB latex, it is
desired to effect drying at 100 to [ERR]. 35 The extruder may be
any of” conventionally used extruders for thernopl astic - 35 resins, so
long as it can feed stably a plastified nolten resin w thout ‘out put
|rregulat|ty to a die 8. The extrusion die 8 is provided for the bur pose of
‘extrusi opeating of the glass fiber roving. It may be a die frequently '
L g.e, coating, et.c. But, when five bundles of glass fiber rovihg -
cluded within one 40 - pellet,.. for exanple, it is preferred
Introduc' e bundl es of -t+-he emil sinnl:tH : - "ags: flher Lo\ nng__

described above i ngi. YrhiHbkedd! tﬁer@iﬂeﬂ{lyprmadn@ﬁt%qﬁ@ vdtn B: pr(ﬁﬂfea lﬁﬁrcaﬂfr@,an' to S
al so preferred to hque iéehsmilsivn lauesimmﬁch_/\_ia iof theaarabkiad avsabhpatibbositi the;

nanmely tw ce (doub mmmn n 13)$uppl mwétrésT- ; ,..qs‘myhfe&nﬁ@ lﬂe'eilsas
sheafing the five: 0?1 3? ﬁ' ik gn- s Hbeeoatl ng
is prefer- 45° Hlae yﬁﬂnﬂ Ao s"tﬁf‘erifu \nigba ad eﬂé&u Y- consi st’

of a bundl e of 500 tolnﬁﬂ@ﬁﬁh oﬂﬂxe@lmls fibdr memg in sam Menmisicm Iy mpﬂvlboned :

above, are liable P@‘ %‘“F in ¢ heatEsur f ace
“E s dtif ﬁthé?% s“° aié‘ﬁ”f"ﬁﬁéé%ﬁéﬂm&gn 10

of the extru pOn ¢
appl i ed. “The gl ass @bamgmmsle emutc &eeeanamb dogiohepedaiegkobe t he

[
-

subsequent. pel | et i aécalgratade fromthg res; nsuf fll Gl ent 50 ent @
*”é?‘}é‘é“ ﬁﬁnzgf a:%u @é :fd?flte‘hg; %ﬁd

adhesion to the re E
separ at ed gl-ags Ef sald 1§ @.25) wagm mendi ngs
on production SpeedrerghtSof‘pll rﬂ.ﬂsm dg h‘itbhmnglanerpirﬁm With annmtolumt afe5| n

may be increased i $p@t§thy gélt,ﬂletﬁ%ﬂ%m gnate prpletelyy d
coated .strand, fort &EA (ﬁ@?fmhm [ Fotobatth
6 whi ch showsypone emsm aﬁhéhon a9 % Ed¥EiaDinéqapdated cOdtig .'-aany daker Gl
coating. This bi ndﬂevudeens Ipequitbds Fopfthef, pﬂrmservf $het prgssnh@welmm rroedloh;esectﬁqe

d f Fene | .
§ et Sk [T R A 0,

may snoot hly #& i ntiapdaigitmle dhtiulidngethare umn oespsclm emisléibn. a:hj’elm‘éd flection 25
and wi‘ti hout too nuchTh,m#ul , coptgd on.f wrnsnetrthego-trqm ‘? @isng 5%
or nore of the e”“”?ff’%‘“ i e% ,etgwﬁﬁﬁ,'%ﬂm ﬂﬁﬁ’%ﬁ‘s’? il supt |y

flexed, there is acédda geci se lof a f2R f:@ﬁ £8r, Lfliza ﬂ lst her eof

at the inlet $orti gmbdoﬁdthfndimosmemnpm reh:a\th a tmmuthbbchthegm coatd8d

W th a thermoplast fg‘errerge% ch; arép n!smca)o surfeiltt:f:esxs ance Oocteétse ir zu'a%e %ﬁ%ﬁ ' 3
gesgrggd?)?—l)ass fi be[he ﬂ‘mka eo tc‘f rq b&atﬁreggﬁﬁnaggB 7(3 t1s 1red to ffect '
drying at 100 to 150° _

solidified. R#flers. 1'Dhefer&rddttrh@y§maanef qocr’%!tf ally wﬁz@wdfﬁé?ftthﬁ Onlﬂ%!ql ne) 3§1 |

where it is pell et Feisg soolong Q%%' edoT %{f‘g e81""‘ : @E e%fpg" Fg%;up in a
di®frkqilently Jf&iﬁ #r S caaki

hopper 12 to be. pr BiGHg of ihe plaki Toceiovi

content in the finalc, Buasdied fixcbundies o glass titlert fogingrom Itasuemxclmbélwuhﬁ one .
nol di ng mat er A&l i gel F%@Té?‘ﬁ%ﬂl lt1““’(%5S 1ed %& &Q E@c Jgs of thy 'W;ﬂg @nt | s
t han 5% by vvel g Iﬁrthelqﬁ g’i'1 rﬁ ¥ ind w’f,é’ﬂ%ﬂg&g%‘ V\A th

gl ass fl bers. awide ume Ydoatiiig, oK Me Bt Buhidd by huch wameghid awl

make nol di ng of thdleaﬁngahe fte hdndléqat:ol,llﬂtsmfﬁ thie dispDonblegxtr h@qoe@!gnsnr ehe -
coat ed by emuf%i ona! %ﬁiﬂ"%lnﬁs l‘;{:g?& enp saprew, ?’té}?&%g °§li 20 , whi%e
that by extrusion &g ﬂo§e e P e extredd ol Mt VB e ght -

The thernoplastic bﬁll§ldi\et06at 1H3ﬁ1ﬂle O’l‘hd.’ glassdq;ue osedmhshomrfane hiag bei r st o

step and that or sdperatedt in the aifb gﬂt}fﬁg‘ bﬁﬁ Xlt@%ci?ﬂtf fer
resins .conpat f egfmééﬁ: e(ﬁ?sﬁ’efes“ dntayer 5?aét§’iﬂ?%° ﬁg‘ﬁﬁﬁﬁg ZFeEEner al
selected fromt hose a$herma§:mneéj whigh Iﬁphﬁeﬂdepafdafg%emdecﬁbh_, @3S fréfer- o
conbi nati ons of thglslg suchshmshet pressire on the; @a;twa%bf ylcm@g n:ggéi 'imtsn @fdéﬂ '
appl i cation age serPEIATE e st of e ot h Rt 60 s
resin (forned double&@hgﬁé} Al b'ﬂ 31%: e}r_‘ﬁﬂgems toegethL:e: and’ redt%ces the . '

drawing| force requlred e '

The heatéer 6 and the d1e 8 ould

ferably be dlsposed such that the glass--
fiber roving dried and heated in 6y smoothly be introduced into-the .- o
60 di¢’ 8 without abrupt flection’ and without too much. coolmg For, if a glass flber . 60
: roving having 5%, or more of the emulsion adhered, which is consnderably rigid, is
" abruptly flexed, there isa rlsk that it may be broken to cause: entanglement thereof :
at the inlef portion of the die.” :
* The strand having glass. fiber, cores coated with: a thermoplastlc resm by the :
65 - extrusion coatmg die8toa desired glass fiber content is cooled in a cooling water 65




“u

Cl ass by extrusion coating) from aqueous emnul si on) |

Pol ystyrene (including Pol ystyrene resin or rubber-nodified high-
Styrene-but adi ene resin inpact polystyrene) 2 Acrylonitrile-styrene
Acrylonitrile-styrene resin resin;, or a copol ymer

of styrene with &at | east one nononer selected fromthe group consisting of

acrylonitrile, acrylic acid.(derivative) and met hacrylic acid. (dg it i ve)
3 Acrylonitril e-butadi ene- . . Ihe same resin as in styreni@s'fn
cfiykate-acryl o- t he

Met-hyl ™ - Cllass 2; or a resin of
ki nd. .as the nitrile- styrene- o
resi ) -3.ﬂ)

oriented re5| n but ad| ene
QI n Nals

-Acryl oni trpgdiies me&ducﬁr& Ranaaaet(méd ) .&faﬁﬂlﬁrﬁ éﬂé@é&?(ch@?‘a thaéhine) Pol yphenyl ene

ether or 11 where it is pelleyigideory desived etdiierThe pelbbtsfaredogked yip earlnyb;sne
nodi fied pBAtg ﬁ@{y@?@”@f olding material. .. er. or poI ystyrene

n the final glass fi ber e
resi B S maﬁ n E'gr ably fr;m 5 tog %, by werlg f Eh@gﬁté:ﬁl ssﬁaﬁ y- '
pol ypr opy| 08y weight, there is no remarkaljlé &ll';é &Méinfofde My ntGVith-gla¥d ﬁBﬁ s. @f et at e COpOl ynmer
or et hyl enthe rvdteheh Ia| @nm}ﬁ ekee 6Pheby weshtrwﬂrh@kbm;ﬂ bfatbtl c resins as

ar e° rre sur d byig

“ment i oned gg%% ‘g‘;f%ggﬁ ; :‘gﬂlg%..’é?pffafﬁ\ggﬁgg i Beral ly the

mel tgof | ow

1 SO-R1133- 1968he’ tﬂ&fnﬁlﬁlmm ncm betusedHfer- thbhqueElsMuRamen m‘c fi2dd step

Ther nopl asamdcthat felr psiRndcogting may be Hhersame op g be Argﬁws as given in
t he same 1th each gther. These thermoplastic resins are generally selecte 1, 592, 310
s loned in ablei_ Preferable cla s of combinations of these resins to

- TABL{S 3 &Js&@maﬁlmercl appliéatiDh e fmﬁmﬂﬁ) #bid 2 Below., condi ti pns (ter n-
of MFR resi n . perature, |oad) =~ - val ue-. - ' Remar ks
Pol yst yrene [ ERR], 5 kg TABLE2 1- 100 : Rubber

- (procedure 8) " - nodi fi ed pol ystyrene being included
Acrylonitrile- Onem[eEREl}n(foﬂ:&dkg - Non-orientedteskifdbrmed - - Acryl o- styrene

(e

.k

P

nitrilel. st ﬂ@ﬂeby@ltﬂ@OIT@daS@s)ABS type frers equeous emulsigRR| |, 10 kg-
1-100 '

1 Polystyrene (including ' ~ Polystyrene resin or

. rubber-modified high- - #< Styrene-butadiene resin

. impact polystyrene) : e ' :

2 - Acrylonitrile-styrene | Acrylonitrile-styrene
resin - resin; or a copolymer of

styrene with at least one .
- monomer selected from _the

group consisting of -
acrylonitrile, acrylic .
acid (derivative) and
methacrylic ac1d
(derlvatlve)
3 -Acrylomtnle-butadlene-. - The same resin as in
© - styreneresin; Methyl . +-Class 2; or a resin of
methacrylate-acrylo- .- the.same kind as the.
nitrile-styrene- orientedresin - - :
butadiene resin; Methyl ' ' "
methaa.rylate-styrene- '
butadiene resin; or
Acrylomtrlle-butadlene-
. a-methyl styrene-styrene
resin
4 Polyphenylene ether or Polyphenylene ether, -
' modified polyphenylene . modified polyphenylene
ether .. etheror polystyrene .-
' resin
5 = Polyethylene or - . Polyethylene, poly-
. polypropylene . propylene, ethylene-

vinyl acetate copolymer
or ethylene-methacrylic -
-acid copolymer resin

The thermoplastic resins as mentioned above to be used in the present
invention have generally the melt-flow rates as shown in Table 3 below, which are -
measured by ISO—R1133—1969 “Determination of the Melt Flow Rate of _

20 %hg{moplastxcs or a method similar thereto under conditions as given in the same 20
able '



PPE [ ERR], 10kg 1-100 Modi fi ed PPE
bei ng i ncluded PE [ERR], 2.16 -kg 0. 03-100
(procedure 4) PP [ERR] . 2. 16Kkg _ 0.1-100
(procédure 12) In the following Table 4, there are shown the physical
properties of the injection nolded test p| eces prepared from’t he ol ding
mat eri al of the present invention util | zing AS resin as thernopl astic resin.

as obt ai by the procedure as 5 déscribed in the follow ng Exanple
1, as cod wiith those prepared by the. 5 nmethods of prior art,
namel y bx f//endi ng ‘chopped str.ands of gl 93,316 ber with noltén AS resin '8_»

(reference exampte=1)5 Dy appryrng only e;l[ru "on coat I ng-of -AS resi-n o -
gl ass fi'ber roving (reference exampl e-2) %J‘ opl ying only -extrusion

coating of AS resin on glass.fiber rovi: ng ‘(reference exanpl e:3) and by
first applying a sol ution 10 MRROBdasurgm e)lft ASl‘lreersngn dissolved in nethyl

ethyl 'ketone on gl dErmenltic i ovi s de ($° ?f’%@kextrua n.coating of AS
resin (reference exXithl.e 4), usi ?1 ‘P‘i‘?e nre AS Ye3| ns, resdgclﬁ ﬁ(vel y 9
1,592,310 TABLE 4 Reference . a Ref erence - Refer: SRR

exarrpl e - exanple - exanpl e’ . exarrpl R Exarrpl eresin -
1 2 Polystyreng - - d54‘88 1 @t reat RRET 0 None
None "AS . - - None . -_---(_p-r(,’c-e v )ZO‘V .+ AS of @&ﬁé’ne 3
erul si on - MK 'ermlsmnflberf" '
t reat ment = c sol utl on - treat rrent al one . a asanl‘ldsér Cont ent
in pellet (% 20
20 . 20 solg()ce ‘:.,mgg?)ar atl on n‘e'?ﬁ%d) TenS| | e l?terengt hutnl
730 1100 . 1100 ' 800 - 850 : styreni?oo o
(Kg/ [ERR]; JIS K6871) Elongation (%JIS = ° S 2 SPTR0 o
2 ABSt erean .- 220°C,. lO%gKGS? 1) HLBK)UF al strength
1070 1500 = . fﬁ . 1400 . 1300 1640 (Kg/ [ERR];
ASTM D790) I exur.al PRbdul us  '250°C, lOkg 35000 1—10‘70000 Modified 62000 .
60000 55000 73000 (Kg/ [ ERR] ASTM D790) Izod |P g
5-13 5-1 strength . : 5.0 = -7
(greatly (greatl yPEKg cni cm 190°C 2 16kg- 0_.03._—_.1_00_- SRR
fluctuated) fluctuated) JI'S K68M9°°d“f°4) o

PP- e 230°C, 2.16kg 0.1—100

' B (procedu're-'-12) .

In tbe followmg Table 4 there are shown the physical propemes of the
injection molded test pieces prepared from the molding material of the present
~ invention utrhzmg AS‘resin as therimoplastic resin as obtained by the procedure as =~
S5 7 described in' the: following Example 1, as compared with those prepared by the. -5
methods of prior art, namely'by blendrrg chopped strands of glass fiber with molten :
AS resin (reference example 1), by applying only emulsion coating of AS resin on
glass fiber roving (reference example 2), by applying only extrusion coating of AS
. resin on glass fiber roving (reference example 3)° and*by first applymg a solution .
10 coating of AS resin dissolved in miethyl ethyl ketone on’ glass fiber roving, followed 10
by extrusion coating of-AS resin’ (reference example 4), usmg the same AS resins, . .
respectively. _




Heat distortion tenperature 70 99 99

95 98 102 (C, JI'S K687 1) Dispersion of

bad(in-—glass fibers ——

sufficient (visible ' - good bad
gl ass good’ observation

fiber of injection 2 _ N

di s- nol ded pl ate) -

- per si on) Average gl ass ' _ : _ £
unmeagur~ unneasur- fiber |ength,s92310. g

- abl e. ~abl € due 1 n tne noldeg - 0. 4m 0. 75 nmm to the
to the’ 1.2mmarticle ' TABLE i presence
presence (nlcroscoprc_,_i lass  of glass
observati on '  Reference g;fm,’;c? 'R’ga °“°¢. Og&j?"f‘l%r Q)Iam%l ass fibers

ball's

o le
- ‘balls saﬁar at ed= %yp soI vent
1,592, 310 :

10 TABLE 4 (cont d) Reference

exanpl e

Ref erence—Ref‘e'r"ence—Ret'er-ence-ﬂg exanpte exanpte

exa”pl’l‘%-treatngﬁta”pl ENofi$! N None xlz AS20% S AS - 4
Abr efglag of i njection nolding nacémm@o.( Vi si B MEK ion

abr adiker abraded treatment Noneolgtiger vatréabmenaf t er hal f

*year operation) As is apparent seen®!®om Tabl e 4, the gl ass ‘fiber

rernfghgﬁme;hernpplastrc r.esi n“nol di ng- conposrtron of the present i nvention

can pCordcmtm injection nolded articles having excellent physi.cal properties,

giior over cBnmerci @y 5 20 avail @le gl as® fiber 20einforced AS

bei ngP
resi ns‘%’f i&rence exanple 1) in inpact strength 5 (lzod inpact strength) by
as numkhad tw ce,

2

and al so remarkably in heat-resistance (heat distortion

terrpeIr_ature) Furthernore, creep characterl stl cs at a high terrper-' ature
are a ound to b xtre I mpr eI iev t hat ch I nprove-
ment s tslﬁlgfi'physr cal pﬁggertr g‘sﬂoéan beqi(z)grl bed uni fo gt di spel?@ 1 on of glass
fi berJ |6s71) . fi ament's .and. Ionger ‘average glass fiber length in the

t her I aStl ¢ resin of vthe 10° injecti-on nol ded articl-e produced fromthe
pel | e, 04 the present, |nvent|c91n Furtheynore, the injeckion nolded article
« Prepa ath)fromthe present nol.ding rraterral has physrca properties superi or
“to those prepared from any other material knownh:in the:art, and the

i njec nmol di’ ng i'ne. c be fre rom a sron 15 : use of the

= nol drsremég.terr al . ?‘ﬂe pre inv g?or on.. mﬁl l?}'oo 1640 15 The

pr esens'rmrmeo)tr on | s - furt her | I | ustrated by the foI | owi ng Exarrpl es and

|so exanpl e. .Exanple t. Four ' bundl es of glass fibers (2000 ‘ends, 13
[ERR] ment s |n3 bun%&b are 6%@99 #E sed I AS 55" (AN = 25%
g/ 10 mn.) enul sron with % soI 20 CSMnent S. he ‘bundl es
subj e&sS'EMW@O)coatr ng treat nent W t h sar d erruI si on are .

Izodimpact e o e 513 5——~ll :

~strength:- . N B - X Y A '(gr_ea_tly_ (greatly tl

Kg cm/cm Tl e L ' -'-"_ﬂi.u‘:tuafed) fluctuated)

-JIS K687l) AR _

Heatdlstortlon P R S
temperature - 70 99 S99 g8t e e (02

(C; JISK6871) . S B R :

Dispersionof - o _ . - bad (m-

-glassfibers - oot o SEE e o sufflclent 5

(visible - . .-~ — - ~good - - “bad - - glass ¢ good

cbservation. . .- 0 e CoT T fiber '

of injection. . -~ - o dis .

molded plate) s _-pe:js_rqn_)

Average glass - i unmeasur- unmeasur-

fiber length G e -0 - abledue __able'.dﬁe .o

in the mqlded § s . .04mm . 0,75mm tothe. ... tothe .. . ,2mm
:.‘art1c1e ' - o L _presence . -.Presence o
*"(microscopic oo ofglass” . of glass

oflgsc]:rva?gn _ -.,_-flber. - . fiber.: .

of glass fibers. ol R N T

separated - balls . - _.,_balls

" by solvent)




dried under an atnosphere at 200C. After drying, the AS resin coated roving

contains 80 parts by weight of glass fibers and 20 parts by wei ght of AS
resin._AS resin is extruded through an extruder naintained at a barrel

tenperature of 25 160 to [ERR] on the hopper side and 200 to [ERR] on
the outflowi ng side and a die 25 tenperature of [ERR] at the rate of 12 -
kg/ hour angd- upplied to the die. Wnding speed of the enul sion treated-

gl ass fi ndIe obt ai ned above is controlled at 20 mMiin., with'the

di anet er loh“t he extrusion coated strand being 3.8 mm and onIy one strand
bei ng wound—lp. This strand is cut into. bé92l.3é@s with 3.5 nm | ength by .a. 30.
pel |l etizer. Theé pellTet obtalned cont a_h./nﬁ Eq (cont’t{ of glass fibers, 4 W% of
non- 30 oriented AS resin and 76 w {“ orrented AS resin. The degree of
orientation of the oriented AS resi t by, thod as .
descri bed above to be 1% 'shyg nkage: gi‘ﬁ%“ BQ{n%qc@ ﬁe@@% (ejr I&if Elg ENEXdniple
pincers to be separ at ed i ntresitor oken prleces of 2)rr ent ed3resr n ardd br.okent

pi eces of non-oriented resin containing 35 glass fibers. This pellet is’

nol ded by convVentional .Tnjection nolding fo obtain an 35 article having.
physi cal. prope[ti.es (AS shown in Table 4. In addition to the excellent

physi cal. prop E’ %'as mentioned above, -t he di spersion of the glass- fibers
in the nol dedmalatngcl eis found to be good without agglonmeration (balls) of

gl ass fi bers. mdeteher conparison is made about the nelt flow property

bet ween t he Ag;s}b i 40 %Bbt ai néd @ sal #¥rHgdout the AS emitsion lﬂ@@d in .

this Exanpl e gtdn lhe AS resin 40 supplied fromthe extruder. That -i
melt flow properties of these resins are neasured by, for exanple, Melt:
Fl ow Rate nea®rsfatiey) devi ce as determined in |'SO R1133 under the conditi: on
of [ERR], 10 Kg load to give the same result of 5 g/10 mn. 11 - -
1,592, 310 Exanpl e 2 Exa Ie | is repeated using _an AS - resin enul si on of

whi ch AS resin aftetrml oﬁgﬁiﬁt mfé“ﬁﬂ’?‘gf °E§E§e '@PGPG‘ ;%Eri and

an AS resin with: aaq:g {]beitn 9 shiRrioti R
extruder, unde¥ ot haaraﬂubbeglets ﬁbesaﬂlfoﬁred AS resmc(mjlmncercsam D)rin Ex;anq:hen to. 5

prepare a pellet w asqwige, kphd thqurlt psisganse nm
D on ol i ng' é‘éﬁﬁ: %é%mﬁ R T BAg
obt ai ned a.nol ded améntCinephydic aC Propérti&edah ®k abonibedof LQL[fUﬂlﬁ YispRsidnF glssHiter f i ber s
di spersed in ihe anﬁldedlt%tmdl longer pverage |glassefibes Lm!the!etln mpplastie rc ¢fdhed i n10

fl atness and gl_ps_s f pted f%ﬁ@ﬁ@%ﬁ%%ﬁ é)f,?r ﬁfﬁ;&%nf ‘?l.we %ﬂ%e)cal

al so 10 - sllght

properti es, Izgd : elgnstane tnineotmn sioldgigtdraphmammwﬂe fromlabradion by - cnl ;:sm
as corrpared wit? h Ex‘& t ¢ mo @Sﬁ'é‘ref PteF nygafi r abl to t-hose of
Exanpl e 1. Exanpl e @y, aﬁkﬂ’és %Lqm 35‘5“ t?‘ggr q’(’%@ﬁ" mpf% ERR]
nono-fil anments in one- : are |nnersed in a styrene-butadiene
resin (St/Bd=6/4) erruld_;sl on ! 1@( Zm onents 450 %Fd‘gdrl ed at
[ERR]. "The ermy] si on as’f‘g g£ 3‘;{‘ l ‘19 ;‘Oe V\Bl%t
of glass fi o anotm ohthtsl Th) crétr i eat thsé”a"ﬁ S ard

pol ystyrene resin |dneexmauckachtin ht awefot mg‘[&hﬁﬁ\&lr&bﬁdccﬁtcd&oﬁﬁg’rel .
tenperature of 160 YO8t al’tfnbYt f§¢ mmt <20
out | et srde_a a d,lf,@t Qz“(}%g} E g‘“,é ¥ on ‘o5
coating die. 20 Themgérasfe fl2 Cdt$he\/\@u { 12 Rg/Béur and RBH |W|Hdm th

extruded st rand di asmmdelf theesimulziod tiRatadrElEsRRber bBadlclottainaiaiovess. cnntroilerdtam(pei I et s -

N

of 5 mmlength. Sai®mM Ehe B‘H%? tagt’e&gggg&ca atgd fra § 3% B¢ and 138 W,
of non-orienteg SB eﬁgﬁ“ Whned CoHtaify IFRLE Bf {.s og ectl;q,n.

mol di ng of t he pel. I(ﬁ'teﬁteds\snesirf mrdrm oﬂﬁtented Aseesnwe‘héﬂ Fb'eof

di spersion of the reneid fSSlll Q)@et@led dvsenbezlabmtq;bq ect i on
nol ded article havi %J fefivs ﬂ (ﬁ e%i’e b g',%}?sg ateq iBtS diene
resin used in jshl S € Th q,suem lae yQBMnV &1apiﬁ'1 ngl olbbtaiah t he 35

pol ystyrene of 3 g/ al@clq:rhavmg (Phyicsproptrtiss deshowinin 'E‘abhdll. In addigionfo th&icﬂlbihGS
- ' physical: propertles ‘as mentionied above, the dispersion of the glass fibers in the
' molded article is found to be: good without agglomeration (balls) of glass fibers. .. -
o Further, comparison is made abotit the melt flow property between the AS resin ...
40 obtained by salting outthe AS emulsion used in this ‘Example and the AS resin . 40
. - supplied: from the extruder. That ‘is, melt flow. properties of these resins are . -
measured by, for example; Melt Flow Rate measuring device as determined in ISO. . . .-
R1133 under the condltlon of 220°C 10 Kg load to give the same result of 5 g/lO e
- min.
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procedure 8). 30 Exanmple. 4
30 Three bundles of glass fiber (each bundle conprising 2000 ends,
filaments with diameters of 13 [ERRl) are inmersed in an aqueous

pol ystyrene resin enul sion with-solid content of 40%to apply coating
treat nent on each roving, followed by drying in an atnosphere mai ed at
[ERR]. The conposition of the roving coated with 35. pol ysty@esi n
after drying consists- of 85 parts -byi-weight. of gl ass fiber and 1 parts
by wei ght of polystyrene resin. A m %P ar 8 of pol yphenyl ene ether resin and
pol ystjyrene resin (PPE/ PS=4/6, M,2R1¢7 g/10-min.) is extruded thHiough an
ext r uteL~ar—CytTaer terrperature and d%e tenperature of [ERR], respectively

at the rate ofg 75 ko/four, (o el LoGiniab Bgiolher hand,
wi ndi ng speggin fm&lfseala ?%‘:)a;slrat:gfﬁﬁg?ﬂihl %n%ﬁ@X% Fkgmaﬁlth{al‘n&llﬂbﬁehtabove is
cont rol | ed &fts gQomnh 1m mube supplibd dioanTthie euxtroder, mﬁieemhemseothecse'at ed strand of
2 mh f|v@ﬂs!lttlp Liiea Wﬁafﬂ pelict wiges s@ﬁi" gamgandt strind s
l'

cut into pe ﬁgt%?‘}ﬂfg égi ;{ dart égélﬁelfi rym<:0nvent§n:§l pel l et is
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.to obtain amrftahdesohndrgtqss;ﬂ"be hamﬂn propotty (in ettvtw myldieg ]?ﬁﬁﬁ“fet isaokg. c cm and a

heat 1. shgbﬁy ?ltS 0% Pég"qg E%i\tfp zg pur
there are p gébﬁ& rove e téthid Eia% 1.the ene et her
o (0]

S mi-xture vvrt gl.ass fi er prepare -by - blendlng gIass fiber wth the,
pol yphenyl ene' et her Eﬁﬁfgﬁrls in a%ox?lé{;g g#ggﬂ%t&;’ "é%dhe sane kind as
used” the ablgy n nokeed to

| 6 dlﬁ% oli 14l

e W R e L SR o e e
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in thggnol d %Témgdﬁ pht o %Sf cﬂge aaé‘lé;@ruﬁnGMMu theB

di spersed t wgasaﬁwtl dagg BREE LS Di/nfil atithextrafed giramalidmeber s, exh| biting
a good appemﬁﬁ tr;;xdgscugs/tod;;;netsc:;‘SnE'g<dg§ és%hﬂgg?ﬁ peild except that
an aqueous & I ‘g YR/ §F non- "‘32‘ ‘:ée ﬁt at-e copol ynmer
(vi nylpsacet g, ent ilﬁ)dqﬁén 1;nje??51£r @l&%dm Y eﬁmﬂ a hizgh
density pol y:etd‘gctxe:nmo(ddemﬂicﬂqhm hyslcé] bﬂdamm m ¢ styrepd ace of the AS

resin for th@a@mrrasm wad inothis @daronleétsac Geflgw et g‘? 3. 326 resultant
¢nol di ng mat f gig ot &Y %t‘%t“&”éﬂregr‘t“ -t speiy 'Pﬁ%rre%h‘ i cal
properties to s)arre ‘extent- as observed in Exarrple 1
- 60 3H2 Exaripled: 592, 310
712 Conparison ‘Eﬂi‘@éﬂﬂlnﬂles d»ﬂglasmﬁt@mhrbahttycdrtmsagmosﬁds,p"taamemsrwnﬁxarrpl el, in
pl ace of thd:aﬂ&ersaﬁllﬂ ;émel lmrrwrsedtrherequp ﬁo “%‘ S resin
b

nzcgm :
sol ution bysdideeney : 3 t @gs g % ke ol ecul ar
o a2 RN ) BT

‘The sane gl pasds byowdight) ofy eirési fues of polsrpfmﬂesahbrlrm msil d AS resin

“sol ut f oplystyrent i 4/rrhw§v A/ \9rmia 20% b
vel ;hlt of A@"Tﬁ'ﬁ?sﬁzgﬁﬂ%%g ; g/? £ Ef%ﬁfg@ém &ﬁeSaSI n Exanpl e

1, thegAS r ghidTibeSrotitik b d%atee cdhﬂ'ollé’dllﬁ 20 mmumge tvith, dnafneuaad;f gl ase fiber

content of ZQ%sioy cvﬂed Dfttan db&lmmﬂVdo?{r pds| Yemgi up atips s obt ai ned are
ection ML) m‘h ety caztftrtgﬂ gl T
gl assfi ber é DA P A e ftraeh gecwamaaahmaamol ded

articlgs ha\dBtth&h’nI!@Mﬁerﬁﬁﬂt&bﬂjﬂﬁ‘lmrﬁbr icom e B/lecpa pop:r,_____

O—"i
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aneersepaaslpem asly |zod
188P9r s which will

<1 mpact st remefiets of a\Mithee oh! FeP withy 20 m m_el

‘af fect phys"’f(‘{?'m bﬁg%}“ b ad tﬁsﬁ"tﬁ"rg %eﬁambrﬁ’é enaé‘sesrty of the AS
resin net hylst ir)ue Rded@ Hﬁthlﬂﬁn arlﬁeleﬂi\liﬁttaln%ddﬁﬁﬁ’ceﬂreﬁﬁth bh® resin

%sol utison i ntkger mand athlaa dlmtwrgtemneratumdfam?@ leie@m rigén, thee co&0i ng or

adhesi on of im h & prgsent invention el ehat the
unsuffucuene{%'fs;dg A ng.t%&%zrmm‘;to& e et s

ascri babl e to st 1 nsuf rcre ol finity etweenthe glass fibers and
mréteclyloag][ hylo kfi:t orie, %ue ;[:p?e V}?I ():rcept thr;.? anlaqggo%s ch‘l% s{oQQtso(fﬁnS&/e) gfpp| | ‘§§'
P y Bly enc-vinyl glé%ate cgjg er (viny! acetate: 28%) is used in place of the AS
emulsion, and a hlgh density polyethylene (density = 0.950, MI = 3 g/10 min).in
place of the AS resin for the extrusion coated outer covering layer resin. The

resultant molding material produces a molded artlcle 1mproved in mechanical _
60 propertles to the same extentasobserved in Examplel _ L 60



20 As descri bed above, the nolding material of the glass fiber
reinforced thernbo- 20 plastic resin of the present invention is a nol ding
naterial which is very excellent in glass fiber reinforcing effect. For

nol ding the nateri al of the present invention, there can be used various -
nol di ng machi nes known in the art such as i nj ection mol ding machi ne or -an-
extruder and the material can be used as it is when applying 25 t hese
machi nes/ Dye to unlformdlsper5|on of the glass fibers i'n the. materlaf of
the 25
physi cal
Furt her nore, jﬁ" 1y PTORE
machi ne and the non- ofy- &kt T I an §
fibers-(an easily bmulﬁbhttmglgggfg‘aef:g@tzo J?r AS rﬁ jgl?:t:io %
gl ass fibers gnd nith substanti
of machi-nes i s vet g' oase. :cg“‘r% g gsusgd § Exﬁmb'e_le%pm;tsedjmof the
mat erial provi ded’ Gighd _we&ea’ﬁ"m&% {4
mat eri al - whi ch com -|A§Se§tsu§ﬂ9extmsmheaaéd &nﬁlslrmrto & el
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SBer Mo of
L§: baptﬂbbmg fl'h¢ aﬂbtst@taam aac inpmanrmﬁﬂetdaﬁ

each conpri si a-s__:
H)g lqwg qo@mersv@l 10

t her nopl astic " 35 & lﬁ;‘t'ﬁ?
separ at ed from eacb’spe&l Bl zéd g£ rough
t he sai d non- or i enwhigh widkaffiactaphyki alzpromu@mfm:mmug oﬂ@ctiu’:b}i%w s1@rbf€!{el ent ed
ther mopl asti ¢,d esi 3 \ﬁﬁfﬁ %%ﬂ&ﬂ:ﬂm fiaperntiation ésgree of thbesiaslaiondatoect i on
of said glass'Yi belovig ik Baleee e VAR aﬁ%ﬁ‘éﬁﬂ? A om0, B ent 84
t her nopl asti ¢ resi- moldad blodudt I BEFibaBIE-t5 READ BEuRe) affinity between the: glass fibers 40
2. A nol di ng -nat erT%r%llng ;ylcp%ylnmonendwl ) wknth notvemplete ‘tdueing it Be fapplRE '
content in thg co 6 b i'ght 2sthe'y ro ortlon of
the thernopl ast ic ﬁl&ﬁk%es%?& %ﬁj;m em&a‘ﬁs JI%“ 7)ok erg%% g“%el ghfo
and that in the ouzlms fibayuemforang efteet. Por tolding- | p{RYial B 1tk Brese
based on the totalthe ;%%1 QS’n"aﬂﬂﬁ molding-maclgnes Anowd i thejarmudrdsahjeasncl ai ned
hin

inclaiml ora?, Wiek sﬁegflff& “}ﬁﬁlﬁgﬁeﬁ%ﬁfg‘?“g§@ers§§;ﬁ§%°e' t ing| ayer

cl S h ve varlous sléﬂ?o S m -

I's pol ystyrene or presefitinveiitich, itlc oltled frticl or th
i nner rod(s)- po# #ceraepe@ransq rgeosesnthotlmehsmglcssmirmamore e " iehleddi ng
materi al as cI ai rreg?%'mz tﬁn lmla er° ken | 178 § [ngm:piientqdatesim  or
the outer |aysy i Scaiff %Etonl betwde g'i ?;ég;’{; ?ﬁcﬁjlpg ﬂlmf’ ggmegt’;‘t're i nne
rod(s) is 50 aabrasion rof macHimges vyfyeuﬁallcnmﬁ;awaﬁétyefus 0 bY BRJest e@h'g iyren

with at [east one matsuial pigwidethy thepressntdnventionn acryl onitrile, acryl | c aC| d
and its derivatives, aagTRE Brafgiyli ¢ aci d and s derivatives.

nol di hg material -@s :qlAlnGding aﬂinﬂibﬁcd?&pngesm%{l@ds{‘oﬂe%epgﬁ sﬂ}%ﬁ 'C resin .-

for the out er35I ayeqacll epon 'le&t bldldieroﬁgm%ﬁbgrlfﬂnmdqtslaﬁd bnﬁrﬁdieﬁﬂamlﬁhwpﬁi

copol yrmer, ' sﬁﬂ  glass, fiiﬁ 2’! bef g, PHVFlyrSPmIaj%%@neaebMMdame
copol yner, m3t hyl 'b%el?lgg layert% e it ? r‘@}ﬁp 1&%% S Q%

and acrylonitril ewriantbdﬁintna‘mt Ficliotafisaly lass FibérdilineaRiand §di atxl#gdrtrﬁ for
the inner rod@¥s) .fao #rempw lrembmthadmened-sfsap 'f;lgm_sa_ ____c_gpo yner, et hy

- nmet hacryl at e- acryl "ﬁ; aimedip c %5 38 fibsit o L
i 3%7"’;::

met hacryl at e-styr &Ebﬂn
di ene- [ ERR] - ngt hylfrogt%ﬂétre&%t mmbt mpbhggnmed onthet ﬁwohfp

copol ymer, arffd terial
el “"‘g’?mﬁﬁmﬂy e

sel ected from acrﬁ,@mmffr,“ &
clai m 1 or: 2, whefeithe quts layteds a0 bratsllq-‘_".

net hacrylic acid ‘anda.iA sioldiag muedidl t
g . sbpbljmnr ahdwhatcfod (¢ in ay@cr(s) isS _

pol yphenyl enéoet h TY; it F%'F bk g‘le@l B Styrene with ‘at . least orie : '
1,592, 310 Conpar i’ ?%‘rf B t°§§?§ ks 'H"ir% A PeIAad ds derivatives, and magh- Exampl e
1, in place of the AS Awldingenaléﬁall asnc;lalmberneclalﬁ 1DgreD Fhidtblin ‘efMop]%ﬁ%S resin -
lanitrileabu 1ehd:a>yreﬂ" polgiegCul ar

The sanme gl-ass rovtyr easp and thwt

@dlent invention, it can produce nol ded articles with excellent -
prertres and surface appear apsyg;mf_ good srmothness and gl oss. 5 .

ace giy ound gl ass -

t ween
_ .ﬂ@ls mabtularw;ghudsehae bqntamed in the AS e?rﬁhlsﬁr asion

:_.gltml;{;gl ﬁ?lym)l ding |

w. -

sol utii on by sol"’&?’{l‘]L Wer ‘layes j Bpdini
wei ght as {hat coﬁl@lﬂ ?&aﬁry{fff'ac‘g@"m 5 Eﬁ adiene ° Resy [MEHY ]\ cicetonds
)’m érsroh lomt il ﬁ%}gx b%z S I’QSI n

sol ution, f ol | oweéFY e de hmer, hwetlwb\nnet ceflteuacreloni trﬂugsty}afettﬂutda& @-
: . _ tyylg l%g?hy methacrylate-styrlél'ﬁe-butadlene copolymer, rylomtrlle-buta-

60 _dlene-a-methyl styrene-styrene copolymer, aerylomtnle-styre opolymer, and 60
copolymers of: styrene with ‘at least one monomer select a'crylomtnle

_‘acrylic acid and its derivatives, and methacrylic acid and its derivatives; .

6. A molding material as claimed in claim 1 or 2, wherein’ the’t'ﬁermoplastlc

resin for the outer layer is polyphenylene ether or modlfied polypheny]ene ether




1 the AS resin is extrusion coat
cont ent” of 26%0by-wet-gtt<fot BEERORYA
‘injeetion nolded to 10 . obtain an i nj ect|on

Whl ch

glass fibers are insufficiently di spersed mmﬂ !" mtt

~arti ok es~have various fluctuations in physi cal prepet aI l'y- I zod
i npact angt h. Whil e there may be considered various factors which wll
af f ect
AS resi

solution into 15 - the rovi ng and dglpa¥ef EkdpidouNt s of the coating or
adhesi on of t.he resih snbstarhmlly fitfe smulsug asnh Hxsmple|1j m/eldcet Jsfathetﬁkﬂsresm
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copol yner, ihgtétrlgmr trlle’rbeta@ ﬁewge buEene s
copol yrer, m‘f’thy' thstymn‘éfﬁu‘g %agt %‘&5&’3 Gpheldier and
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