2270523 PHENOLI C RESI N MOLDI NG MATERI AL The present invention relates to a .
phenolic resin nolding material which has good ther nal St?ikii;?(jf; S -
easy to fill into a nolding die, which has excellent rapid [ igéad
which is capable of 5 giving a nDLgeg article inproved in abrasion

property in drilling operation, etc. as well as in mechanical strength.

Many of the general phenolic resin nolding materials conprise a novol ac

type phenolic resin as a 3gg¥Rie g@gﬁpg@ﬂﬁﬂﬁﬂgmgﬁéﬁﬁpthylenetetranTne ,
(hexam ne) as a curing agent, and are cured by the reaction of these ‘©w
conponents. Such phenolic resin nolding materials using a novol ac type
phenolic resin have relatively good curability in injection nolding, but is
insufficient in 15 thermal stability in an injection cylinder in said

nol ding and al so insufficient in filling into a nolding die; hence,

i nprovedent in continths poéseht| inwentsidrearelatesr ed dopheaiod jmhenol i c
resin nolding materials. Wth respect to the curability of said 20 phenolic
resi n nol di ngsint rolding inabesiddewhdiohdinas tgoodprhermahestabddiiliyty by
using a high-ortho-novolac type phenolic resin wherein the Eroportion of

the o- netwhiéeb Bsneasy o eg-fabgt ingo we mehiong ridike euwhich has

excellent rapid curability, and which is capable of

5 giving a molded article improved in abrasion property in

drilling operation, etc. as well as in mechanical
strength.
Many of the general phenolic resin molding
materials comprise a noéolaq tyﬁe phenolic resin as a
10 main component and hexamethylénetetfamine (hexamine) as
a curing agent, and are cured by the reaction of these
two components. Sﬁch gpenolic resin molding materials
using a novolac typéwggenolic resin have relatively good
"curability in injection molding, but is insufficient in
15 thermal stability in an injection cylinder in said
molding and also insufficient in £illing into a molding
die; hence, improvement in continuous moldability has
been required for said phenolic resin moiding materials.
With respect to the curability of said
20 phenolic resin molding materials, it has been studied to
improve the curability by using a high-ortho-novolac
type phenolic resin wherein the proportion of the o-
methylene bond with respect to the phenol nucleus is

high, and phenolic resin molding materials using such a



hi gh, and phenolic resin nmolding materials using such a -2- A o
hi gh- ort ho- novol ac type phenolic resin are in practical use. However, they
are insufficient inthermal stability, etc. in injection nolding, and
further inprovenment has been desired. § _ Wth respect to the
filler used in the phenolic resin nDIdlng material s using a novol ac type
phenolic resin, there is used, as an organic filler, mainly wood flour. As

t he orgasic hﬂghﬁortmm+noao&adfhypexphemhmbodreglnpaneapplpcabtdmakﬁ t he
phenol se~10 resin nolding materials, pulp, organic fiber, small pieces of

cl ot h, thermm@eﬁniHoweﬂén)puhégrsnﬂuinéuffikﬁentVﬁnntharmadinary organic
fiIIer such as wood flour or the like is used, the resulting phenolic resin
nol di ng mat esitalbilitysuéteci dat imjectciowimaldbhgenghll farthed el ectrica
properties (particularly, properties after boiling); and these properties
can be i nprodepravemeart chasnbelen atesinged her nopl astic resin powders, cured
thernosetting resin powders or an inorganic filler. Addition of
t her nopl &tic resin podith, respectr tqdihe Lillen|ugedednsthe reduction in
heat resistance and there is
phenolic resin molding materials using a novolac type
phenolic resin, there is used, as an organic filler,
" mainly wood flour. As the organic filler, there are
also used, depending upon applications of the phenolic
10 resin molding materials, pulp, organic fiber, small
pieces of cloth, thermoplastic resin powders and the
like. When an.ordinary'organic filler such as wood
flour or the like is used, the resulting phenolic resin
molding material is insufficient in mechanical strength
15 -and electrical propertles (particularly, propertles
after boiling); and these properties can be improved to
some extent by adding thermoplastic resin powders, cured
thermosetting resin powders or an inorganic filler. .
Addition of thefmoplastic resin powders, however, gene-
20 rally leads to reduction in heat resistance and there is
a limit in the amount of said thermoplastic resin
powders added. It was also tried to use cured thermo-
setting resin powders or a combination of the powders
with wood flour to obtain improvements in molding
25 shrinkage and electrical properties (e.g. Japanese
Patent Application Kokai (Laid-Open) Nos. 57-78444 and

59-105049); however, use of a 1arge'amount of cured



alimt in the anount of said thernoplastic resin powlers added. It was
also tried to use cured thernpo- setting resin powders or a conbi nati on of
the powders with wood flour to obtain inprovenents in nolding 25 shrinkage
and el ectrical properties (e.g. JapaBese Patent Application Kokai
(Lai d- Open) Nos. 57-78444 and 59-105049); however, use of a-|arge anount of

vt ol nabRERPTEEETRG ERELE: PRYBCRR RAReE roee cEABPLEL g BOSARA s 11
cal el um caPsoriae Radd a8 FRR0LIE, A DTNS ARORD RO PRELERRRIE T ¢ e
i ke; glass _fiber; and so forth. As the inorganic filler, there are two
types, i . e IMPLOYeMEnLS %Hcﬂtbgrsﬁqqgfrgﬂ?ﬁnna, glass or the like, and a
(latively sof , (ype Auch23pBabaril ALARIEL Sndle, SLEugeq! Ryl 2nd
The i nes gadtte AL GATRPHELerc st Preiett i 2a kiRt o EPR Rufochani ca
strength, %f%%gﬁfﬁg, glass or the like; glass fiber; and so forth.

As the inorganic filler, there are two types, i.e. a

hard type such as silieca, aiumina, glass or the like, 3

and a relatively soft type such as calcium carbonate,

10 clay or the like, and they are selectively used depend-
ing upon applications of and requirements for the
phenolic'resin molding material in which said fillers
are used. The inorganic filler exhibits excellent
properties generally in mechanical strength, electrical

15 properties, etc. The inorganip filler, as comparéa with

- the organic filler,fgédha;d and has, in drilling opera-
tion or sliding of the_phenolic resin molded article
obtained, a problem'of giving abrasion to a material
(e.g., a drill or metal) which comes in. contact with the

20. molded article.

The present inventor made an extensive study in
~order to reduce or eliminate the above-mentioned
‘drawbacks of the phenolic resin molding materials using a
‘novolac type phenolic_resin. The present invention makes

25 it possible to provide a molding material. which has
~excellent thermal stability in injection .molding, which

is easy to. fill into.a molding die, which has rapid



15 properties, etc. The ihdrganic-filler“;as conpared with the organic

filler, is hard and has, in drilling opera- tion or sliding of the phenolic
resin nol ded article obtained, a problemof giving abrasion to a materi al
(e.g., adrill or metal) which comes Lngcantact with the 20 nol ded

article. The present inventor made- an extensive study-in order to reduce or
elimnate the above-nentioned drawbacks of ‘the phenoli¢ resin mol ding
material s bsi RrAaolbtYe apfewiichviis ¢apahle qhegpvingna mad8ed on makes
25 |b~p0$$|ble o provide a_nolding material which has excell ent. thernal.
stability in ﬁﬁté&}rgrpﬁoﬁﬂpﬁ&lm dreharteyl  strengthnapda exgedilnti e,

whi ch has rapi -4- 1 curability, and which is capable _of_ givin
mol ded articl & %&%IPEﬁPeﬁﬁd’hdrﬁ'&ﬂ stoeniR ha}aFGSEQBePfeﬁpeaB\O&éi%
propérty (1 .e. ow in abrasion of, the nolded article itself and gives

substantlalIyﬁﬁf%ﬁﬁ%ﬁ%%ﬁeig and glvas subgtantiatly ng EBHP&&PQM % ahe
g!{ gtra::laiart cl %%e%fﬁggg %Eé%g} :lg‘n r QVi cﬁs iatt? el?ol | cléeal n nol di ng
article). '
The present invention Provides a phenolic
_ iesin:mﬂﬁﬁnglmﬂxzial comprising a curable phenolic resin, an
~organic fi;ler, an inorganic filler and a liquid sub-

10 . stance having a boiling point of 80-150°C, said phenolic
resin comprising, as its main component, a novolac type
- phenolic resin wherein the ratio of the o-methylene bond
to. the p-methylene bond with respect to the phenol
‘nucleus ranges from 1.0 to 2.5.

15 In the phenolic resin molding material . of the
‘present invention, the phenolic resin comprises, as  the
main component, a novolac type phenoiic-resin wherein
the ratio of the o-methylene bond to the p-methylene
bond with respect to the phenol nucleus ranges.from 1.0

20 to 2.5. This-novoiac type phenolic resin imparts rapid
curability to the molding material. When the ratio of
the o-methylene bond to the p-methylene bond is smaller
. than 1.0, curing is less rapid; a novolac
tYpe-phenolic resin wherein the ratio is larger than

25 2.5, is difficult to synthesize. A preferable range of -
.the ratio is '1.0-1.8, and a novolac type-phenolic-resin

having such a ratio of o-methylene bond-to.p—methylene



organic filler, an inorganic filler and a Iiquid sub- 10 stance having a
boiling point of 80-150[err]C, said phenolic resin conprising, as its main
conponent, a novol ac type phenolic resin wherein the ratio of the

o- met hyl ene bond to the p-nethyl ene poAd with respect to the phenol nucl eus
ranges from1l.0 to 2.5. 15 In the phenolic resin mol ding

Tai 1 cohpod 1P A8t Ko LIPRE t3haRhe: PR HEForn ERE FERRItIY o
anges) T romol g mefeslaT R Sad T LASks ke BREReE ARBRARTS T
To the p- et LRedbbRam: thenaia tna drtental obo pdre FpRoRRd Y. °0° "0
Girticu ) el feal ahd RUEHERSCH] Fromrlied: The%Tatio is 1.0°1 6, and
o novel e Lype Phencl bacheR BRIAN SHRD Shigbi e ol MRy o
resulting qolding, IRLEr! 2bedle® ) MU LNP JLPGHP' §8%686L500  when
the molecular weight is smaller than 600, the resin has
a2 low melting point, is less convenieﬁt to handle, and has \J
lower curability. When the molecular weight is larger
10 than 900, the resin is less stable durihg_
- production. |
| The so-called high-ortho-novolac type phenolic
resin as qentioned above can be produced by a known
process. |
15. : The phenolic resin can comprise, besideé the
above-mentiohed higg:;;tho-novolac type phenolic resin,
an ordinary novolac type phenolic resin (the.so-called
random'novblac type phenolic resin) wherein the ratio of
the o-methylene to the p-methylene bond is less than 1.0
20 and/or a resoie type phenolic resin (methylol type, or
dimethylene ether type). The proportion of the ordinary
novolac type phenolic resin and/or the resole type
phenolic resin varies depending upon requirements'for the
mo;ding material to be obtained, but is less than 50% by
25 weight, preferably-io-40% by weight based on the total
-phenolic resins. ‘Use of such a'ieSiﬁ'COmpésifién“ﬁakes
. possible .improvements in:mechanicai strenqth'aﬂd

electrical properties and can achieve a lower cost.



obt ai ned from the nol ding material to have inproved nechanical and

el ectrical properties. 5 - Such-a novol ac type phenolic resin
preferably has a nunber-average nol ecul ar wei ght of 600-900. Wen the

nol ecul ar weight is smaller than 600,~-tée-resin has a low nelting point, is
| ess convenient:-to handle, and has |ower curability. Wen the nol ecul ar

ﬁlez?%é%%:';gégﬁ{gé:"&i Eif?a%ﬁﬁm%fé&%ﬁsrﬁémifi hé‘%ﬁ‘ﬁ"ﬁgsﬁ?r f%ﬁ?é‘- ::gtv"eorc‘;an
conpri se, bes%&%?%ﬁk?%ﬁ&éﬁfﬁéﬂtFBWBEiﬁ%ﬁmﬂx%%ﬂﬂﬂ%s%ﬁﬁﬁL?§ﬁ§ §ﬁ¥$ﬁ9(?
novol ac type BRARSHE el SEraParabeke st o5 isfe ForcRen dav
(rethy ol typaegovadoens PERL sRaBt 1t S A S Sl ohn oBi TR S (i ary
dependi ng bpohoraad) rovpred FAferR, meddiinelaid /g Ve tababTsl BEl bur i s

| ess than SO(V??HQ%SE% eﬂpé‘fft‘il;ﬁlé' bfl%%é’yaﬂ@i%rb@éﬁdpgﬂ-t he total

phenolic resi such a resin conposition nakes possib
inprovenents b@rqggggpical_strength and
- .  The liquid substance may, for example, comprise one
or more liquids Selected'from methyl ethyl ketone, methyl
isobutyl ketone, toluene, Xylene, water and propanol.' Of
these, particularly preferable are methyl ethyl ketone,

toluene, water and propanol.

Use of a liquid substance as defined above prevents
15 ~ the résulting-molding material, molten in an injection
cylinder, from overheating by evaporation of the liquid
substance, and, furthermore, allows the molding material
to have higher flowability and lower melt torque. As a -
. result, the molding material has improved thermal
20 stability in an injection cylinder and can be easily.
filled into a molding die.
| The amount of the liquid substance used is
advantageously O.5-4%_by-weight based on the whole mold-
ing material. When the amount is less than 0.5% by
J 25 weight, the above-menfioned effect is obtained to a lesser
extent; when the amount is more than 4% by weight, there is

obtained no higher effect due to the amount exceeding 4% by



el ectrical properties and can achieve a | ower cost. -6- The phenolic
resin nolding material of the . present invention conprises a liquid
substance having a boiling point of 80-150[err]C so that said material can
have i nproved thernmal stability in=-ar/ i-njection cylinder, be 5 easily
filled into a nolding die, and be capable of giving a nDIded article of

stabl e gnd &Ef?{;ﬁ%egn‘q %éﬁﬂéi&ﬁecte elrligy %bs%bjl%{ 48y, 14 pgegxanpl e,

conpri sé one OF nmoré 1iquids se ron1ne y ketone met hyl -

i sobut y| éRP?n#:tageb%ld(yl Hfle Wbt mwa{%um Quitdesfce >

partlcularly pre I'e are eth ket one uene, water and

pr opanol . gy%it ngeoas d lygiéﬁgwe prevents 15 t he
|ng Aﬂéﬁ#éﬁ gan- a3

resul ting nD lten in an |nject|on cylinder, from

overheating by evapor ahjef, ddes88iptibnd s MHA Gh @l efviépernore,
al l ows the nol di ng materi-al to have hi gher flowability and | ower nelt

torque. sAs a result, igie ' 0tRE FBhEUrds fwaﬁmrﬁ/@.ﬁ.ﬂeweimneﬁzon

stability in an |nject|on cylinder and can be easi'l
is to use an organic filler and an 1norgan1c filler in

combination, part of the organic fil;er preferably comprising
a powder de:ived.from one or more cured thermosetting resinq\)
" The cured thermosetting resin powders include not only
10 powders of a cured”thermosetting resin but also powders
obtained by grinding a cured thermosetting resin molding
nmtenkﬂ.araithenmxxﬁiingénshllamhﬁmecn:deamzmive]amhfﬁe.
The thermosetting resin may comprise, ﬁm:eﬂampkh one or more resins
selected from phenolic resins, melamine resins, ep»anaﬁns,UMMimne
resins and unsaturated polyester resins. Phenolic resin, melamine resin
and epoxy resin are generally used.

Use of only an ordinary organic filler such as
wood flour or the like gives a molded article which is
less hard, less dlmen51onally accurate and less
20 satisfactory in strength and abrasion.

These d;awbacks can be significantly alleviated by
using, as a part of the organic filler,_cﬁred thermo-
setting resin powdere. The cured thermosetting fesin
. powders are hard as compared with other organic fillers
25 Dbut soft as compared with metals such as iron, aluminum
or.theilike; therefore, said powders give no abrasion

against a material (a drill or metal) which comes in



filled into a nolding die. The anpunt of the Iiquid substance used is
advant ageously 0.5-4% by wei ght based on the whole nold- ing material. Wien
the amount is less than 0.5% by 25 weight, the above-nentioned effect is
obtained to a | esser extent; when the arfbunt is nore than 4% by wei ght,
there is obtained no higher effect due to the anpunt exceeding 4%by  -7-
1 weight and the nolded material obtained has a | arger shrinkage. ratio.

int ¢ i g d, subs dis. ferahky 0.5-2.5% hy. yei ght.
Then " Rete ittt lufth CeRE D BRARGEE S| ,.&%fifrflérgpe?éa‘%?qg 5t wedBdir os
) ; ] A ) dganj | r_and an inqrgani c
Tl or PLe??r?%%é;ﬁ?%%‘?géa%?t%&%ﬁ?r%r%a%%i‘”#fw;%%rgrsfssﬁ ?&ﬁ%i hg a
' tting resins e cure
e s et 1 merer 1 SEnll s TREC chYl Hoddil s ot 0 e of a cur od

thermosetting refid Brpai-eLoROdicihe Rhilldle dehdribL ot dlo? ralisH

t hernosetting resin Ing materi a ernosettingr n l"am nate or

decoral | ve doidi asddieyh NEREPSELRIG "€ Te BYs CRFRELSER (Oh BRI € One
or nore resins selected fromphendlic resins, nelamne resins, epoxy
resins, urgjyNsfight. When the proportion is less than 10% by
weight, the effect of using said powders is low; when the
. proportion is more than 40% by weight, the molded article
obtained is relatively hard and fragile, which is not. |
preferable.

The organic filler may comprise, for example; bhe'or
more fillers selected from wood flour, pulp, orgahic
fibér, small pieces of‘cloth‘ahd thermopiastic fesin
.powders. The choice of filler depends upon the
application of the reéulting molding material. Sucﬁn
fillers may be used in addition to or instead of the

W cured thermosetting resin powders.

' An inorganic filler is used in combination with the
above-mentioned organic filler. Use of an inorgénic
filler in combination can give improvements in strength,
dimensional accuracy, electrical properties, etc. The
inorganic filler'may comprisé,'for éxample,:one or mdré
fillers selected from calcium carbonate, talc; clay,
silica, alumina;'éluminum'hydroxide, mégneSium hydroxide
and glass. Depending upon the kind and amount 6f“hhé
inorgahicgfiliér'uséd,-fhe'moided article obtained is

hard and giveé'abrasion against a naterialz(a drill or



resins and unsat urated polyeéter resins.. Phenolic resin, nelanne resin and
epoxy resin are generally used. Use of only an ordinary organic filler such
as wood flour or the |like gives a nDLdgd_articIe_mh|ch is |l ess hard, !ess
di mensional |y accurate and less 20 satisfactory in strength and abrasi on.
These drawbacks can be significantly alleviated by using, as a.part of the
organic filler, cured thermp- setting resin powders. The cured L
t her nosetmetgl ) ewhichowbmes dire dontaat withathe wdllded hertoeyani c fi llers
25 but soft as conpared with metals such as iron, alumnumor the |ije’
t her ef or edusing @griddingyioperat bbm actosliddngs ofa tir anobdeda drill or
metal ) which comes in -8- contact wth 'the powders In dfllllpg operation
or slidi reicliae niense arin dthe ppoesent finventieomr ddentinotrgandcmat eri al
conprising, the powder. The proportion of the cured thernpsetting resin
powder s ustller preferghiliyc donpwises pnef orapoyel Fidlery selgotedwen the
proportion is |ess than 10% by weight, the effect of using salg powders is
|l ow, wherfX®m ﬁ?bﬁéﬂ@i§ﬁﬂh9nﬁﬁﬁhttﬂ#ﬂAOQ&BY,wpﬂymupumthQtdnddert|cIe
and magnesium hydroxide. All of those fillers are soft.
The proportions of the organic filler and the inorganic
filler may be 60 to 80% by weight and 40 to 20% by o Ny
weight, respectively. The inorganic filler is used in an
amount of 20 to 40% by weight based on the total.fillers,
when advantageous abrasion properties are required.

The phenolic resin molding material of the present
invention is preferably obtained by melt-kneading a blend
of resin(s), fillers, additives, etc. using rolls, a co-
kneader, an extruder or the like, followed by’
pelletization or cooling and grinding.

The resulting phenolic resin molding material may be
molded by an ordinary method such as injection molding or
the like.

The phenolic resin molding material of the present
invention exhibits rapid curability in molding because it
comprises a high-ortho-novolac type phenolic resin as the
main component of the phenolic resin, and has improved
thermal stability in an injection cylinder and is easily
filled into a molding die because it comprises a liquid.

substance having a boiling point of 80-150°C. Theréby,

in injection molding, the present phenolic resin molding



‘obtained is relatively hard and fragile, which is not preferable. The
organic filler may conprise, for exanple, one or nore fillers selected from
wood flour, pulp, organic fiber, small -pibgees of cloth and thernoplastic
resin powders. The choice of filler depends upon the application of the
resulting noldi.-ng material. Such fillers may be used in addition to or
instead of the cured thernosetting resin powders. An inorganic filler is
used i.n-combaberial hidsh & hehabbee- nebdiage éyawlgardnd féehdblesUse of an
inorgaskc filler in conbination can give inprovenents in strength,

di rensi onal cantinaops elcddingal apdophet med dest artiiwle nobyaibnedfi |l | er may
conprise, for exanple, one or nore fillers selected from cal ci um carbonate,
tal c, clay,tBerefromhas rstahlenandninptovmed @ropeyriesestim hydr oxi de and

gl ass. Dependi.ng upon the kind and anpbunt of the inorganic filler used, the
nol ded articl e oFuzithex , sincel the presenibphsnmligaresinamoddéngal (a
drill- or -9- netal) which cones in contact with the nolded article
during dri|lmakgripdr sisesh an eygamig filipxr amdia&n inorganic



article. Hence, in the present invention, the inorganic filler preferably
conprises one or nore fillers selected from cal ciumcarbonate, talc, clay,
al um num hydr oxi de and nagnesi-um hydroxi de. Al of those fillers are soft.
The proportions of the organic fitl &0 and the inorganic filler may be 60 to
80% by wei ght and 40 to 20% by wei ght, respectively. The inorganic filler
is used in an anount of 20 to 40% by wei ght based on the total fillers,

when advant ageous abrasi.on properties are required. The phenolic resin:

mol di nd matfil hér oint bembiewtiion, tlestmeldea preferably obtained by

mel t - kneadi ng a bl end of re5|n(s) fillers, additives, etc. using rolls, a

co- kneader ré‘{;ﬁfét BB@ J.n%rd tpl{!,ee f&eo fpélg;ﬁgflgggdpghl ﬁfe‘cﬁ%ﬁ :ge cool i ng

and grinding e resu trng IC resin I'ng materi nol ded

by an ordi nag ye Eﬂogpﬁu?ﬁ%ip%?f ' di fflef’ cbﬁﬁlhh#%ar%%m' c

resin nol ding ntlon exhibits rapid |Iity

i n ol ding Berause1hy, rﬂ?fnhﬁﬁgv%glfﬂﬂ@x%éher”ﬁ\‘é%h@‘sﬂmpm dg, resin as

the main conponent 0 iC resin, and has inproved therm

stabiligy 'émnofnhﬁ%rpar@/@d&er Pdis6d€a81 thel ihbeganilco fmddj ng die
because it conprises a liquid subst ance havi ng a boiling point of

80I 550[ errl¢he Mb2EERAY mater i P OB« ned di 80fuk BRelr ¢mprovdidrial i c resin
nmol di ng

_abrasion property. Additional advantages are obtained
when part of the organic filler comprises a cured
thermosetting resin powder..

10 The present invention is hereinafter described in
mofe detail by way of Examples and COmpa;ative Examples.
Examples 1-4 and Comparative Examples 1-3

" ‘Phenolic resin molding materials were obtained
by kneading the components shown in Tablé 1, in accord-

15 ance with the compoﬁ;é;ng recipes shown in Table 1,
using hot rolls. In Table 1, the numerical flgures are
by parts by welght.

In Comparative Example 1( a random novolac was
used as the phenolic resin; a wood flour was used as the

20 filler; and further toluene was used. In Comparative
Example 2, the same random_novolac was used as the
phenolic resin; and the same wood flour aﬁd calcium
carbonate were used as the filler, In Comparative
Examples 1 and 2, magnesium oxide as a curing accele-

25 rator was not used as in Examples. In Comparative

Example 3, a high-ortho-novolac was used as the main



‘material has a shorter nolding cycle and enabl es conti nuous nol di ng, and
the nol ded article obtained therefromhas stable and i nproved properties.
Further, since the present phenolic resin nolding material uses an organic
filler and an inorganic - 10 - filler in conbination the nolded article
obtained therefromis inproved in néchdnical strength and abrasion
property. Wen cal cium carbonate, talc, clay, alum num hydroxi de or

magnesi-ynLhy disnpoitent ofaltheophticlicreesi} . the samd wsolhe€liowar gaid C
fill ernethe nol ded naterial obtained is further inproved in abrasion

property. Addtdleivan edybonades wdre alied nesl vhenfphlér pf ahBemag@yitim
filler conprises a cured thernosetting resin powder. 10 The present

invention is dwideneabensedses rshd, noKe Uideid Sybsbanoét hugiplea and
‘Conpar ati ve Exanpl es. Exanples 1-4 and Conparative Exanples 1-3 Phenolic

resin nol di nGoil Engapsiner ©fOIBEHIBEPC was used in any of Comparative

5 Exampié'z-and-B: .Although anf curing agént suitable for
curing phenolic resins may be used for the materials of
the invention, hexamine was used for all the Examples.

N The molding materials obtained in each Example and
each Comparative Example were measured for curability

10 (minimum curing time in which no blister appeared),

- thermal stability (thermal stability in an injection
cylindér), moldability (easiness of filling into a
molding die), abrasion resistance (drill abrésion index)
and bending strength. The results obtained are shown in

15 Table 2.



r

“by kneadi ng the conponents shown in Table 1, in accord- 15 ance wth the
conpoundi ng reci pes shown in Table 1, using hot rolls. In Table 1, the
nunerical figures are by parts by weight. In Conparative Exanple 1, a
random novol ac was used as the phenolc-resin; a wood flour was used as the

20 filler; and Se ln Copgparative Exanple 2, the sanme
random novol ac i C rlesi i f| our and
cal ci um car bonat g, | Ler] el es 1 and 2,
magnesi um oxi de E D5 tdr Exanphes.
I n Conmparative P no- nqvol rai n 1
conponent of th g) Samg—wqod 1 m car bonat e
were used as th um dxi qe No liquid
subst ance havi ng ¢a 30°15(?j;erd] o of
Conmparative 5 B P houghl any it |[suitpbl e for
curing -phenolic| seging_may be dsefl fpr tHe nat the i nvention,
hexam ne was used for[all [the Exafipl ps. the |nD rrgl's optained in
each Exanpl e an &ach Congar at | ve| Expnpl ¢ wgr e fof curpbility
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[ Measurenent nmethods] 5 (1) Mnimumcuring tinme in which no blister
appeared Test sanples [60 nmerr] x 4 mm (thickness)] were nol ded by
injection nolding with the die tenperature set at 180[err]C The curing
time was shortened by one second eacp4f~om 20 seconds. The curing tinme one
second before. 10 the curing time in which blister appeared, was taken as

mnimumcuring tinmg i '
t hi ckness of a tes saqgl'
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- 16 - 1 | nj ection ﬁblding (inféction”pressure = 1,250 kgf/cnR)
was conducted fromthe die Iength (100 nm direction with the test die (100
nm X5 mmx 2 m) tenperature set at 180[err]C, and noldability (easiness
of 5 filling) was rated. (4) Bending;strength, Charpy inpact strength and
i nsul ation resistance: Wre neasured in accordance with JIS K 6911. (5)
Drill abrasion index 10 L A hole was made in a 2 mmthick

al umi nwgp bl'ate usi ng a EpFidentalday rpAPREbt 6EFERgISh aRE dmsulakien and
at 1 ﬂgﬁzin (descendi ng speed of the drill edge), and shape (A) of stress
wave of the dres$istapeewwergednasiredhchutyshpget as a0 ditferenserinne
same 15 conditions, 10 holes were made at 10 positions in each of 3

mm t hi ck t estthesp REOPeERALE] aMOong tthe kest nSaMBL®Eral s of each Exanpl e
and each Conparative Exanple; thereafter, a hole was nade again in the 2

mm t hi ck al uni¥rASprementapethedsd (B) of stress wave of the 20 drill edge
was neasured. _ Dril| abrasion  index was, takep as a ratio of &ﬁ to (B)

i.e.- (A)/9B).(Fhe MbNIMHE FRENG LR 1R nERLFR E&?aﬁﬁ#&eié eare

Test samples [60 mm¢ x 4 mm (thickness)] were
molded by injection molding with the die temperature set
at 180°C. The curing time was shortened by one second
each from 20 seconds. The curing time one second before.

10 the curing time in which blister appeared, was taken as
minimum curing time in which no blister appeared. The
time in which the thickness of a test sample (molding)
as measured using a micrometer increased by more than
0.05 mm, was taken as curing time in which blister

15 appeared.

(2) Thermal stability in an injection cylinder:

Molded articles for test purpoSe each of 170 g
were produced by injection molding with the in-cylinder
temperature set at 85°C. 1In this case, the time in

20 which the molding material Stayed in the cylinder from
the metering to the injection, was taken as staying time
in the cylinder. This in-cylinder staying time was
prolonged, for example, from 30 seconds to 60 seconds,
90 seconds, ......; and the longest in-cylinder staying

25 time which made injection possibie, was taken as in-
cylinder thermal stability. |

(3) Moldability (easiness of filling)



‘had excellent rapid curability, good thermal stability and good

nol dability, and gave nolded articles of high 25 bending strength and
excel l ent abrasion property. The nolding materials obtained in Conparative
Exanples 1 and 2 contai ned only a-amom novol ac as the phenolic resin,

- 17 - and therefore were slow in curing, and gave nolded articles inferior

i n bending strength. The, no] di ng grial .ohtained in Conparatiye anple 3
used a high- ortho- novtP3ge hﬂnh@giélﬂgd (LDI8GRAAR, BERR E%ur'ébil"? .5 but

1y

b oduced. 1 hSBEV/THNARS: CoPRLEENA, AEoR: £BRya e iR (TR0 el o 7
Examp es, | AT Srigh RS KeRbi dig (ROOLARLIK & Whet of JEBR( | nventi on
" ection cyerRRRAtth Bt gk 16 Ryl Ane mo13apitiTY Gidlaetd o ne
Cont i nudte. S hPeB FERER: (he present phenal rc resin ml di ng
(4) Bending strength, Charpy impact strength and
insulation resistance:
Were measured in accordance with JIS K 6911.
(5) Drill abrasion index
10 _ A hole was made in a 2 mm-thick aluminum plate
using a drill, at 500 rpm (rotation of the drill edge)
and at 1 mm/min (descending speéd*of the drill edge),
and shape (A) of stress wave of the drill edge was
measured. Then, using this drill and under the same
15 conditions, 10 holes wife made at 10 positions in ‘each
of 3 mm-thick test sggéles prepared from the molding
materials of each Example and each Comparative Example;
thereafter, a hole was made again in the 2 mm-thick
aluminum plate, and shape (B) of stress wave of the
20 drill edge was measured. Drill abrasion index was taken.
as a ratio of (A) to (B), i.e. (A)/(B).
| The molding materials obtained in Examples 1-4
had excellent rapid curability, good thermal stability
and good moldability, and gave mdlded articles of high
25 bending strength and excellent abrasion property. The
molding materials obtained in Comparative Examples 1 and

2 contained only a random novolac as the phenolic resin,



faterial can provide a nolded article of good nechanical strength and yet
of excellent abrasion property. Therefore, the nolded article enables good
20 ration and are superior also in abrasion during sliding

drilling ope-
%o | east

and di e abrasion during nolding. Fwthers the nolded article is at

equal to those produced fromconven- tional nolding materials, in

ti d di nensi gnal accuracy. - 18 - CLALMS 1
ggieEHﬂaiﬁﬁéﬁkfaﬁfeVFéﬁ W i1 (RPBLRYr ANE SA¥AROMPEdREsi n, an

el ectri
phenol i~

organko=fille
poi nt of 80
a novolac ty
t he p-methyl

2.5. 2.
filler
3.

&5

s hU G 81187 Fa2thBTna] $t3pirity and moldability;

10

15

20

and the molded article produced therefrom had a good
bending strength owing to the use of magnesium oxide but
showed poor abrasion property. -

As clear froﬁ the above Examples, the phenolic
resin molding material of the présent invention has
excellent rapid curability, is superior in thermal
stability in an injection cylinder, and is easy to fill
into a molding die; hence, the molding material can be
molded in a shorter cycle and enables. even continuous
molding. L |

Further, théfpresent phenolic resin molding
material can provide a molded article of good mechanical
strength and yet of excellent abrasion property.
Therefore, the molded article enables good drilling ope-
ration and are superior also in abrasion during sliding

and die abrasion during molding. Further, the molded

- article is at least equal to those produced from conven-

tional molding materials, in electrical properties and

dimensional accuracy.

A

r.,.aninorganic filler and a |iquid substance having a boiling
?Eé%fsshggeﬁﬁgﬁoFPc ING GHpreRIER. aShet BOAdingconponent ,

' in.wherein the rati f the o-nethylene bond to
BRSO (TofATREgedh Commas aiotl EFRBPLas Sy HRBEL o hisir: 0 (0
| di terial lained in claim1, wherein the organic
conbrﬁgggaﬁ#4§b£%°$é% Rg%§%t| (ﬁéi&F%Y@%ﬁD&%P%ﬁnﬁuFé§F4HRWder.



wherein the thernosetting resin conprises one or nore resins selected from
phenolic resins, nelamne resins, epoxy resins, urethane restns and

unsat urated pol yester resins. 4. - 18 mol ding material as clained in any
one of clains 1 to 3, wherein the organic filler conprises one or nore
fillers selected fromwood flour, pulp, organic fiber, small pieces of
cloth and t hernopl astic resin powders. 5. A nol ding material ,as

cl ai med iH&IN¥Sone of clains 1 to 4, wherein the inorganic filler corprises
one or nore fillers selected from cal cium carbonate, talc, clay, siliws®

al uni na, al uniti um hyddoRh@noldg iees i npdddngydaterigheomprising - 6.

A nmolding material as claijmed in claim5, wherein_the inorganic filler

conpri sed Srabplepphenplis rasinctay PFrIANds fiddhek fhalrRorganic cl ay,
al um ni um hydr oxi de and nmagnesi um hydroxjde. 7. . A moldipng material as
cl ai med ifillaf aBd andiguid RURFARTE| BAYIHE #hdUdddd PPIPEePLand the
| nor gani CSJ if':c': e]r.sgcg,-ﬁgati% 8p eoﬁob 1(‘:Nerl:' Qg.naggm%%its%.nzgo, 0/aos its main |
component, a novqlac type phenolic resin wherein the
ratio of the o-methylene bond to the p-methylene bond
with respect to the phenol nuclehs.ranges from 1.0 to ;j
2.5.

2. " A molding material as claimed in claim 1,
wherein the organic filler comprises 10 to 40 % by weight
of cured thermosetting resin powder.

3. A molding material as claimed in clainm 2,
wherein the thermosetting resin comprises one or more
resins selected from phenolic fesins, melamine resiné,
epoxy resins, urethane resins and unsaturated polyester
resins.

4. A molding material as claimed in any one of
claims 1 to 3,_wheréin the organic filler comprises one
or more fillers selected from wood flour, pulp, organic
fiber, small pieces of cloth and thermoplastic resin
powders.

5. . A molding material as claimed in any one of
claims 1 to 4, wherein the inorganic filler comprises one
or more fillers selected from calcium carbonate, talc,
clay, silica, alumina, aluminium hydroxide, magnesium

hydroxide and glass.

QT



by weight, respectively. 8. A nol ding material as clained in'any one
of clains 1 to 7, wherein the liquid substance conprises one or nore
| i qui ds sel ected from net hyl ethyl keten®9 sethyl isobutyl ketone, toluene,

xyl ene, water and propanol. 9. A nmol ding material as clained in any
one of clains 1. to 8 wherein the |iquid substance is present in an anount
of 0.5 to 4, % by -wei ght based on the whole nolding material. 10. A

mol di pg-imat eri al 6as cl ai tednebding wasestiall Asclained, inhelsim She.
phenole" resin consists of (a) a novolac type phenolic resin wherein the
rati o of thWherein hernoesganic £idlemeamprires Pre Wwrhmptepect to the
phenol nucleys _ranges from1l, 0 to 2.5 and (b) a novolac type phenolic resin
wher ei n t hefiddeFsomsalrcted nEroy eadcism aarhonate netadCenelBy¥nd is | ess
than 1.0. 11, . A nmolding material as clainmed in claim10, wherein the
novol ac typ@lpRdRdum hydroxide and, magnesd ymhydrgxide. o- net hyl ene bond
to the p-nethylene bond is -.20 - less than 1.0, is_present .in an anount
of 10 to 40 96by7° A molding material as claimed in claim 6,
wherein the proportions of the organic filler and the
inorganic filler are 60 to 80 % by wéight and 40 to 20 %
o by weight, respectively.

8. A molding material as claimed in any one of
claims 1 to 7, wherein the liquid substance comprises
one or more 1iquids selected from methyl ethyl ketone,
methyl isobutyl ketone, toluene, xylene, water and
propanol.

9. A molding material as claimed in any one of
claims 1 to 8, wherein the liquid substance is present in
an amount of 0.5 to 4 % by weight'based on the whole
molding material.

10. A molding material as claimed in any one of
claims 1 to 9, wherein the phenolic resin consists of (a) .
a novolac type phenolic resin wherein the ratio of the o-
methylene bond to the p-methylene bond with respect to
the phenol nucleus ranges ffom 1.0 to 2.5 and (b) a
novolac type phenolic resin wherein the ratio of the o-
methylene bond to the p-methylene bond is less than 1.0.

11. A molding material as claimed in claim 10,

wherein the novolac type phenolic resin (b) wherein the

ratio of the o-methylene bond to the p-methylene bond is

* C L M s *




wei ght based on the total phenolic resins. 12. A nmol ding material as
claimed in claiml, substantially as described in any one of the Exanples
herein. 13. The use of a quuid-§Ub%9aﬁce having a boiling point of 80
to 150[err]C to inprove the thernmal stability and/ or ease of introduction
into a nolding die of a nolding material conprising a resin and fillers as

peci fi ed 1 |_ded I h
oo ol o o BERa R Sl ReSkafie o o RpRhh LS £0°08°GY o Soch @

P eses. "iEetahe A b NG 4 BkaR: wPRBOTE AN o o et B B
clainmed in any qne of cl &@lélég $3E3§1%é|%5ﬂ§¥§¥ﬁééslﬁ éiggﬂ in claim

14. 11111111111 1111
substantially as described. in any one of the Examples

herein.

13. The use of a liquid substance having a
boiling point of 80 to 150°C to improve the thermal
stability and/or ease of introduction into a molding die
of a molding material comprising_a resin and fi;lers aé
specified in claim 1 and/or to give a molded article,
‘produced from such a molding material, of stable and
improved properties,

14. A molding process wherein a molding material
as claimed in any one of claims 1 to 12 is used.

15. A molded article obtained from a moldinhg
material as claimed in any one of claims 1 to 12 or by a

process as claimed in claim 14.
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