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PREPARATION PROCESS OF RESI N COMPOSI TI ON HAVI NG, PHENOLI C HYBRD9 s - RQPBS
The present invention relates to a process for preparing a conposition of
resin having phenolic hydroxyl groups (hereinafter referred to as
phenol - base resin) which has excellent thermal properties and does not
cause tine-dependent deterioration %n'nD1ding processability and nmechani cal
properties such as inpact resistance. Phenol-base resin has relatively good
properties in curing and processing. Cured products of the resin are
excellent in electrical and nmechanical properties and widely used as

wel | - bal anced materials for nolded materi- als, |am nated products friction
mat eri als such as brake |inings, shell nolds, cast materials and foaned
materi- als. Thus, phenol-base resin is a valuable material in industry.
Phenol - base resin, however, is substantially brittle. Wen the resinis
used for nolded materials or -2- lam nated products, cracks are liable
to devel op FREPARARION tRROCHASE OR RELIN COMROSEBIORpeat ed heating and
qguenching. In the case of nolding netal inserted re5|n cracks al so devel op

after nol dFAYING REENEHGSYDRAREHe SROUPS

The present invention reiatés to a process for
preparing a compdsition of resin having phenolic hydroxyl
gréups (hereinafter referred to as phenol-base resin)
which has excellent thermal properties and does not cause
time-dependeﬁt-deterioratiqn in molding processability

and mechanical properties such as impact resistance.

Phenol-base resin has relatively good properties

in curing and processing. Cured products of the resin
- are excellent in electrical and.mechanical'properties and

widely used as well-balanced materials for molded materi-
als, laminated~products friction materials such as brake
linings, shell molds, cast materials and foamed materi-
als. Thus, phenol-base resin is a valuable material in
industry.

Phenol-base resin, however, is substantially

brittle. When the resin'is.uSed for molded materials or |
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het ween the nmetal -and the phenol -base resin, and decrease yield of the
‘product. When phenol -base resin is used for fri-ction materials such as
brake lining and binder of shell nmold- ing materials, cracks or cutouts are
apt to occur due to hard and brittle property of the phenol-base resin. In
order to inprove the above di sadvant ages of phenol -base resin, processes
have been proposed to mx nitrile rubber or acrylate base polynmers wth the
phenol -base resin. Nitrile rubber or acryl ate_ base gglyners, howev- er,
essential | y hiaminabed peeduces; seraekstarn LhabPler tPhdepReABI 1Bade resin.
Hence, nolded articles or |am- nated products prepared fromthe

phenol - base r%%?ﬂdoﬁem?%FﬁEHr%yc?ﬁEg%bgVEhp?ﬁcﬁggﬁgtﬁgcpgagénghépg

mechani cal strengths in c?nt'nuous use undg&isevergagomditi
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yield of the product.

When phenol-base resin is used for friction
materials such as bréke lining and binder of shell mold-
ing materials, cracks or cutouts are apt to occur due to
hard and'britfle property of the phenol-base resin.

In order to improve the above disadvantages of
phenol-base resin, processes have been proposed to mix*
nitrile rubber or.acrylate'base polymers with the
phenol-base resin.

Nitrile rubber or acryiate base polymers, howev-
er, essentially have lower heat resistance than that of
the phenol-base resin. Hence, molded articles or lami-

- nated products prepared from the phenol-base resin ob-
tained by the above processes decrease their mechanical
strengths in continuous use under severe conditions of
temperature, for exmaple, 200°C or above. In the casé of

using thése articles or products for friction materials,
field of use is restricted due to lowering of friction
coefficient at high temperatures.

As to processes for overcoming these problems,

for example, Japanese Laid-open Patent 251452 (1988) and
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230661 (1989) disclose phenol -base resin conpositions containing dispersed
‘silicone particulates in order to inprove resistance to crack, thernal
shock and thernal deterioration. However, silicone rubber dispersed in the
phe- nol - base resin disclosed above hibit insufficient effect on

i nprovi ng the above properties becaust of large parti-cle size and

I nconpl ete crosslinking reaction. In practise, when the crosslinking of

. silicone rubber is unsatisfactory in the phenol -base resin, un- crosslinked
silicone sep@36ds ol%8%) rddss qlase fplveno ibase ackeis ecehpesitbons he
viscosity and flowability of a. liquid phenol-base resin conposition, and
causes prob-qqaﬁ§iﬂin9f&%ﬁRF#ﬁﬁ#Kﬁi¥%@QD$éB¢¥Fl¢%#a%§§n$Pe?r@?ﬁetﬁependent
decrease in flow property which is a curing characteristic of the resin,
mechani cal stTERAVIR TRSLRIANGR | Q £HFaCKk nerara SRRk e2d: ERRE™ANd heat
deteriora- tion resistance. The object of the present invention is to
over- come tR€ ‘ens and to provide a process for preparing a

Gecrease | n 11ow propdity v o ron Eprer e eried HioPECoRfe-

ther r_ml shock J1e¥-¥e G Yk IeHed SAEETOT &l A0 £ CFhSEAPEE ent
effect on-improving the above properties because of large .
particle size and incomplete crosslinking reaction.

| In practise, when the,crosslinkipg of silicohe

rubber is unsatisfactory in the phenol-base resin, un-
crosslinked silicone separates on the resin surface,
gives adverse effect on the viscosity and flowability of
a liquid phenol-~base resin composition, and causes prob-
lems on a soiid phenol-base resin, for example, time
dependent decrease in flow property which is a cufing'
characteristic of'the resin, mechénical strengths, crack
resistance, thermal shock resistance and heat deteriora-

tion resistance.

,'_17?-‘(077?(/-
The,object of the present invention is to over-

come the above problems and to pfovide a process for
preparing a phenol—base.resin composition whiéh does not
exhibit time dependent decrease in flow property, mechan-
ical strengths, crack resistance, thermal shock resist-

ance and heat deterioration resistance.
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" -4- As aresult of an intensive investigation in order to acconplish the
above object, the present inven- tors have' found that the above object can
be acconplished by dispersing a sufficiently crosslinked silicone rubber in
t he phenol -base resin in the formofga_fine particle. Thus the present
I nvention has been conpleted. That is, the aspect of the present invention
IS a preparation process of a phenol -base resin conposition conprising the
steps of mxing a heat-nelted phenol -base resin with an emul sifier,
or ganopol ysi | oxane had ng sl o il pin ten didkd) iandsstoigamli@culmr chain, a
cross- linking agent for silanol condenstion and a catalyst for the silanol
condensat i omrdzmondue tdawpnep Xistd ertsatalmwve estcjean, dfhe goxkesemnopoeysi | oxane
in said phenol -base resin with continuous or intermttent charge of water
to the resultcars have uf@indirithaterthe aparmenziact \camtke adcempliishedi ng
the reaction. The characteristic of the invention is to conduct a
condensat i o’y aticipersiglg & sputfidientily coressloimgwsh ds i hicophampberse
resin in the presence of a specific emulsi- fier, cross|inking agent and
catal yst und® theephangicdasie kasdmn diy the daperafe & Line RAT&IFI2one

ol

rubber in th?vphe base resin in the formof a fine q&ticle. The
i nvention wj REGSEN Y LNV thas jhpen completed.

That is, the aspect of the present invention is
a preparation process of a phenol-base resin composition
comprising the steps of mixing a heat-melted phenol-base
resin with an emulsifier, organopolysiloxane having
silanol groups on both ends of molecular chain, a cross-
linking agent for silanol condenstion and a catalyst for
the silanol condensation; condﬁcting a condensation
reaction of said organopolysiloxane in said phenol-base
resin with continuous or intermittent charge of water to
the resultant mixture; and removing unnecessary water

after finishing the reaction.

The characteristic of the invention is to conduct a
condénsation reaction of a specific silicone compound in
a phenol-base resin in the presence of a specific emulsi-
fier, crosslinking agent and catalyst under coexistence
of water and to disperse resultant silicone rubber in the
phenol base resin in the form of a fine particle.

The invention will hereinafter be illustrated in
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-5- detail. The resin having phenolic hydroxyl groups-(here inafter
referred to as phenol -base resin) for use in the invention includes, for
exanpl e, novol ak resin obtained hy reacting one or nore of the conpound
having a phenolic hydroxyl group (heyeinafter referred to as phenol com
pound) which are selected fromthe group consisting of phenols such as
phenol, cresol, xylenol, resorcinol, bisphenol A p-tert-butyl phenol and
p- octyl phenol, and napht hol s*such as a-naphthol and [err]-naphthol, wth
al de- hydesdstiahlas fornal dehyde, paraforml dehyde and ot her al dehyde
sources such as trioxane in the presence of an acid catalyst; resol resin
obt ai ned by reacti ngThre rasdne hawdng RhaRsd MIdTP e HIRRRS alRFF des in
the presence of an alkali catal yst; phenol aral kyl, resin, for exanple,
PheRalrhaRs R S

M REX XL- 22bngftege rRéPKTSA ot &8 _ ) Y Y i $Bbt ai ned
e 10 e ke  PSNd COMOUId M PSS e e s
O e o AP IRl o S i el e YAASLP0 | o
hydroxyl group (hereinafter referred to as phenol com-
pound) which are selected from the group consisting of
phenols such as phenol, cresol, xylenol, resorcinol,
bisphenol A, p-tert-butylphenol and p-octylphenol, and
naphthols such as a-naphthol and f-naphthol, with alde-
hydes such as formaldehyde, paraformaldehyde and other
aldehyde sources such as trioxane in the presence of an
acid catalyst; resol resin obtained by reacting the ébove
phenol compound with the above aldehydes in the.presenée
of an alkali catalyst; phenol aralkyl resin, for example,
MIREX XL-~225 (Tﬁade mark of Mitsui Toatsu Chemicals Inc.)
which is obtained by reacting the above phenol compound
with p-xylylene dihalides such as p-xylylene dichloride
or p-xylylene dialkyl ethers such as p-xylylene dimethyl
ether; and naphthol aralkyl resin.

No particulér restriction is imposed upon the
phenél—ﬁase resin in the preparatioﬁ of the phenol;base
resin composition of the invention. The phenol-base
resin can bé.used singly or as a mixture.

The emulsifier used in the invention is a modi-

fied silicone oil having epoxy groups and/or polyoxyal-
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_resirn conposition of the invention. The phenol -base resin can be used
singly or as a mxture. The emulsifier used in the invention is a nodi-
fied silicone oil having epoxy groups and/or polyoxyal - -6- kyl ene
groups in the side chain and represented by the formula (1): [err] wherein
R and R' are sane or different diwvaléent: hydro- carbon group of [err] to
[err], POA is a polyoxyal kyl ene group consisting of an ethyl ene oxide
and/ or propyl ene oxide. addition product, x is an integer of from200 to
990, y + z = 10 - 800, and x + y + z < 1000 No particular ljnitation is.

“pl aced on t h&ydenec groues wai fhe sfldenehaddi Andy zepLesaEas &y ftde t he

emul si- fier, that is, the values of x, y and z or the chain length of the
pol yoxyal kyl €REMYLBuE L) t he above formula (1). When the value of z, nunber.
of the pol yoxyal kyl ene group, is increased, i.e., the chain length is

ext ended, the organopol ysil oxane having silanol groups on both ends of the
nol ecul ar chain increases conpatibility with the phenol -base resin and the
particle size of siITE@ne r%%@er disd%gged in tf@3phenol%%3se resin becomes

smal | - , .
sha CH, - Si - 0{8i-0)_ - (Si-0)_ - (8i-0)_ - Si - CH
N X Y T R 3
. 1 . T«
CH3 CH3 fi{ Ill CH3
CH-CH2 POA
N2 (1)
0

wherein R’ and R" are same or different divalent- hydro-
carbon group of C, to Cg, POA is a polyoxyalkylene group
consisting of an ethylene oxide and/ox propylehe oxide.
addition product, x is an integer of from 200 to 990, y +
z ='i0 - 800, and x + y + z < 1000 |
No particular limitation is placed on the molec-
unlar weight of the modified silicone used for the emulsi-
fier, that is, the values of x, y and z or the chain
length-of the polyoxyalkylene group in the above formula
(1). When the value of z, number of the polyoxyalkylene
group, is increased, i.e., the chain length is extended,
the organopolfsilbxéne having silanol groups on both ends
of'the molecular chain increases compatibility with the
'phéﬁol-base resin and the particle size of silicone
rubber dispersed in the phenol-base resinlbecomes small-
er. On the other hand when the vélue of z is decreased,

i.e., the chain length becomes short, the compatibility
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.er, On the other hand when the value of z is decreased, i.e., the chain

| ength becones short, the conpatibility -7- is decreased. As a result,
the particle size of the silicone rubber dispersed in the phenol -base resin
can be con- trolled in the range of fromO0.1 to 10 [err] by suitably

sel ecting the values of x, y and z.jAnother enulsifier used in the

I nvention is an ethyl ene oxi de and/ or propyhl ene oxide addition product of
an al kyl phenol / f or mal dehyde condensati on product and represented by the
formula (2): [err] wherein Ris an alkyl group of C4 to Cl2, nis an

i nt eger of ifs dedreas&D. in average, EO is an ethyl ene oxide noiety, POis a
" propyl ene oxide noiety, x and y are integers of fromO to 100 and 5 [err] x
+y [err]100. R in the amssltyr ithe pyticleraize of ythe mildconexyl ,

nonyl or dodecyl group. When R has 3 or |ess carbon atons, the silicone

rubber di spaRRar disprrsatkdd e Phene k- Prse ERSHR (3R ] ¢Ptontrol the
parti- cle size. .On the other hand, R having 13 or qgre carqgn at ons
renders al I&H"éﬁ@rﬂ)luﬂi?lﬁ ZANg§ Plothee® Gnb TR0 um by suitably
: " Selecting the values of x, y and z.
Another emulsifier used in the invention is an
| ethylene oxide and/or propyhlene oxide addition producf
of an alkylphenol/formaldehyde condensation product and

represented by the formula (2):.

O(EO) , (PO) o'(zao)x(reo)y " 0(E0), (P0)
LN
i
CH,, i Cx CH, (2)
N n _

wherein R is an alkyl group of C4 to Cy5, n is an integer

of from 1 to 20 in average, EO is an ethylene oxide
moiety, PO is a propylene oxide moiety, x and y are
integers of from 0 to 100 and 5 £x +yL100.

R in thé above formula (2) is preferablg a
butyl, hexyl, nonyl or dodecylnéroup. When R has 3Iof
less carbon atoms, the silicone rubber dispersed in the
phenol-base resin becomes difficult to control the parti-
cle size. On the other hand;-R having 13 or more carbon
atoms renders alkylphenol difficulﬁlto obtain and unfa-

vorable in economy. n is from 1 to 20 in average, that
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.vorable in econony. nis from1l to 20 in average, t.hat -8- is, average
nunber of al kyl phenol in the adduct nolecule is from3 to 22. Wen n is

|l ess than 1 in average, particle size of the dispersed silicone rubber
becomes difficult to control. On the pther hand, n larger than 21 in
average makes synthesis of the alkylﬁhenollfor- mal dehyde condensati on
product difficult. Assum ng that nole nunber of added ethylene oxide is z
in average and nol e nunber of added propylene oxide is y in average, the
sum of et hyl &me axedagendupbepybénallbxliphenddi Lhokhrorddugfhmedectlien t he
range of from5 to 100 and x or y is O inclusive. The ethyl ene oxide and/or
propyl ene oxi€lefBEe@i 3 tPoR2pr oWheRsnoist hesal kKprphénédl/ PEPFAEGehyde

condensa- tion g[oduct.mhich are ysed for the enulsifigg cag con- trol the
particle si Z22BFithe §irPcBRetRAnPLFPRRSEHeSHhEABREHEUEPRESPREPR®Ehe I ange

s, addi - 11 ShERorREhubBoFeRbroLt hyPRnEhoxP SN a=PRepd: SAERE, EhThe
veight per 10b PR FECEGoRCRERES of PRPESHEE BT, BABCALBYLRRSREATPRE amount i
less than maldehyde condensation product difficult.

Assuming that mole number of added ethylene
oxide is z in average and mole number of added propylene
oxide is y in average, the sum of ethylene oxide and
propylene oxide addition mole numbers is in the range of
from 5 to 100 and x or y is 0 inclusive.

The ethylene oxide and/or propylene oxide addi-
tion products of the alkylphenol/formaldehyde condensa-~
tion product which are used for the emulsifier can con-
trol the particle‘size of the.silicone rubberlin the
phenol-base resin in the -range of from-0.l1 to 10 pm by
suitably selecting the values of x and y, that ig, addi-
tion mole numbers of ethylene oxide and propylene oxide.

_ The amount of the emulsifier.added is preferably
from 0.01 to 25 parts by weight per 100 parts by weight
of the phenol-base resin. When the amount is.iess than
0.01 parts by weight, it becomes difficult in the
phenol-base resin to control the particle size of the
silicone rubber in the range of from 0.1 to 10 pm. On
the other hand, the amount exceeding 25 parts by weight

leads to unfavorably high cost.



. 0.01 parts by weight, it becomes difficult in the phenol-base resin to
control the particle size of the silicone rubber in the range of fromO0.1
to 10 [err]. On the other hand, the anpbunt exceeding 25 parts by wei ght

| eads to unfavorably high cost. --§-_The organopol ysi | oxane which is used
for the invention and has silanol groups on both ends of the nol ecul ar
chaim is a conpound represented by the fornmula (3): [err] (3)
wherein [err] and [err] are sanme or different hydrocarbon groups. Exenplary
groups which are repfhsers@dnopolyisijlogang sthich g Hbsq%rgﬁ’ﬂatll%) i ncl udes
al kyl groups such _as nethyl, ethyl, propyl and hutyl groups; aryl groups
such as phehpvengdony ppd ufd-laged KBRS Ared otk gndi stxé%ch as

[err]-chloropropyl, and 3,3, 3-trifl uoropropyl groups., The Qqrganopol si | oxane
havi ng si | afiBleg§RaFs SO Bot enFomResk ‘?‘/ﬁﬂ’%ﬁ.ﬁ'g"req:h né)lf'ésp Yefably a
hydr ox- vyl 88 I val ent of from500 to 200,000. The hydroxyl equival ent of

| ess- than 5 éannot provide crack resist- ance and thernmal shock
resi stance for the phenol - base

R
l 1

HO-(Si-O)n-H' (3)
!
R

2

wherein R, and'Rz are same or different hydrocarbon
groups.

Exemplary groups which.are represented by R; and
Ry in.the formula (3) includes alkyl groups such as
methyl, ethyl, propyl and butvl groups; arjl groups such
as phenyl and xylyl groups; and halogenated aikyl groups
such as {-chloropropyl and 3,3;3etrifluoropropyl groups.

The organopolysiloxane having silanocl groups on
both ends of the molecular chain has preferably a hydrox-
yl equivalent of from 500 to 200,000. The hydroxyl
equivalent of less than 500 cannot provide crack resist-
ance and thermal shock resistance for the phenol-base
resin composition. On the other hand, the hydroxyl
equivalent exceeding 200,000 makes control of the sili-
cone rubber particle size difficult.

The amount of the organopolysiloxane having

silanol groups on both eﬁds of the molecular chain is
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.resin conposition. On the other hand, the hydr oxyl equival ent exceedi ng

200, 000 rmakes control of the sili- cone rubber particle size difficult.

anount of the organopol ysil oxane having silanol'groups on both ends of
nol ecul ar chain is - 10 - preferably in the range -of from3 to 50 parts
by wei ght per 100 parts by wei ght Gflphe'phenol base resi.n. The anount
than 3 parts by weight is ineffective for inproving the crack resistance or

t he t her mal

shock resistance of the resulting phenol -base resin conpos

The
t he

| ess

On th h d di 0
Lh?gvorabls'ék% %géggan héﬂgcg$3§$£% g ﬁ§m|$ggg ar% Eyb g%é%Ptused for

si |l anol con
mul tifuncti
functi onal

am no and hy

mul ti functi

ORS00, BEFAL SR IURELORIES A e plagh. o e
CHfiBRe 51800 2Endh 9X ar@ﬁ?yﬁf%l&x%oasg M nakkeayk pEyoaMi noxy,

groups are ditect- |y bonded to silicon atons. Exenp
rébiRgesnéNeLidr FESIYEAREEROROKNET LRBEmaY] BNbEKI MEL hOX

ysil ane, 3- chl’or opropyl t ri met hoxysi |l ane, 3- ami nopropyltriethoxysil ane,
vinyl tri et hopesi 4 €diece N8E Whe resulting phenol-base resin composi-

tion. On the other hand, the amount exceeding 50 parts
by weight unfavorably decreases mechanical strengths.

The crosslinkihg agent used for silanol ¢ondene_'
sation in the invention is a multifunctional silane or a
multifunctional polysiloxane.

In the multifunctional silane, three or more

‘functional groups such as alkoxy, acyloxy, ketoxim,

alkenyloxy, aminoxy, amino and Hydroxy groups are direct-
ly bonded to silicon atoms. Exemplary multifunctional
silanes includé methyltrimethoxysilane, vinyltrimethox-
ysilane, 3-chloropropyltrimethoxysilane, 3-
aminopropyltriethoxysilane, vinyltriethoxysilane, methyl-
triethoxysilane aﬁd other alkoxysilanes; méthyl-
tris(dimethyloxim)silane, methyl-
tris(methylethylketoxim)silane and other ketoximsilanes;
vinyltriacetoxysilane, methyltriacetoxysilane and othexr
acyloxysilanes; vinyltripropenyloxysilane, methyltriiso-
butenylsilane and other alkenyloxysilanes; methyl-
tris(N,N~-diamylaminoxy)silane and other aminoxysilanes;
and yinyltris(N—butylaminojsilane and other aminosilanes.

The multifunctional polysiloxane includes, for

a
nore

| ary



triethoxysil ane and ot her al koxysilanes; nethyl- tris(dinmethyloximsilane,
met hyl - tris(nmethyl et hyl ket oxi n) silane and ot her ket oxi nsi | anes;
vinyltriacetoxysilane, nmethyltriacetoxysilane and ot her acyl oxysil anes;
vinyl tripropenyl oxysilane, nmethyltrijgo- butenylsilane and other

al kenyl oxysi |l anes; nethyl- tris(N, Ndi anyl am noxy) si |l ane and ot her

~am noxysi | anes; and vinyltris(Nbutyl am no)sil ane and other am nosi | anes.
The nmul tifunctional polysiloxane includes, for exanp

nethylhydrognappl¢s|methyihyﬂnugaaFQiYﬂxﬂQXﬂPG(ﬁQEH%ﬁﬁnﬁed[erﬁh%Mereln h
Is an integer of from3 to 10,000. The anmpunt of the crosslinking agent for
si l anol conflemmufirorf4i)s preferably from0.05 to 5 parts by wei ght per 100
parts by wei ght of the phenol-base resin. The anount |ess than 0.05 part by
wei ght leads to insuffi- cient crosslinking of silicone rubber and is
ineffetive for the inprovenent of resitance to crack or thermal shock of
the phenol - base resin. TheQﬂynuu exgghﬂlng 5 pds by weight results in
unfavorably high cost,_ The above crodslinking a ent for si l anol conden-
sation can be used sicﬁgdy érlas 0 mﬁt’drne Og Hq

cn | H CH

3 3

wherein n is an integer of from 3 to 10,000.

The amount of the crosslinking agent for silanol
condensation is preferably from 0.05 to 5 parts by weight
per 100 parts by weight of the phenol-base resin. The
amount less than.0.05 part by weight leads to insuffi-
¢cient crosslinking of silicane rubber and is ineffetive
for the improvement of resitance to crack or thermal
shock‘of the phenol-base resin. The amount exceeding 5
parts by weight results in unfavorably high cost.

The above crosslinking agent for silanol conden-
sation can be used singly or as aimixture.

The catalyst used for silanol condensation in
the invention is organotin compounds which are conveﬁ¥
tionally employed for the prodcution of silicone rubber.

Exemplary organotin compounds include dibutyltin
dilaurate, dibutyltin diacetate, stannous oleate and
tin-naphthenate.

The amount of the catalyst for silanol condensa-

tion is preferably 5 parts by weight or less per 100



. The catal yst used for.silanol condensation in the invention is organotin
conpounds which are conven- tionally enployed for the prodcution of
silicone rubber. Exenplary organotin conpounds include dibutyltin
dilaurate, dibutyltin diacetate, stgnnous oleate and tin-naphthenate. The
anount of the catalyst for silanol condensa- tion is preferably 5 parts by
wei ght or |ess per 100 - 12 - parts by wei ght of organopol ysil oxane
havi ng sil anol groups on both ends of the nol ecul ar chain. The .anount
exceedi ng SPBatSs byy wedightt ofagcaangppdysidiorans aviaa sitmecdnove
organotin conpounds are relatively unstahle and readlly ronzed by
wat er. The BECYRS: 28t PR Sn¢iBapE theamodeculer: shailyst ﬂé@ 8 nki ng

sili- cone rubber. Accordln I addi tion of mater to t ac n s sten1|s
Cequired foPAEBRHIAG ﬁgpfiﬁé? ¥ BERARE PG SEa Y i | FGh, e,

practice, heat-nelte ase re

% I S _mxe gﬁh_ n.e I5|f|er and
then (b) an organopol $P3?aﬁ§gﬁ§9 g SOPRRS a%&tﬁ nds of the
mol ecu- | ar ﬁ?%?ﬂle %’gn (I)'-%lgg'a‘gfle ﬁ?h?g%%geéﬁt By° Qra?: E-an()lTh(éo IgeniAtddon and

(d) a catalys or ~si are
hydrolyzate is an active catalyst for crosslinking sili-

cone rubber. Accordingly, addition of water to the
reaction system is required for Eompléting the croSsliﬁk—
ing reaction of silicone rubber.

In practice, heat-melted phenol-base resin is
mixed with (a) an emulsifier and then (b) an organopolys-
iloxane having silanol groups on both ends of the molecu-
lar chain, (c) a crosslinking agent for silapol condensa-
tion and (d) a catélyst for silanol condensation are
added and thoroughly mixed. Thereafter, water is contin-
uously or.intermitteptly added to the resultant mixture
and the crosslinking reaction of silicone rubber is
progressed in the phenol-base résin. Water for use in
the reaction may contain impurities. However, it is
preferably clarified water, distilled water, clean Qater,
deionized water or stream which is obtained by removing
the impurities. Water is required in an amount of f#om
0.1 to 100 parts by weight per 100 parts by weight of the
phenol-base resin. When the amournt is less than 0.1 part
by weight, the crosslinking reaction of silicone_rubber

which is a characteristic of the invention cannot be



added and thoroughly m xed. Thereafter, water is contin- uously or
intermttently added to the resultant. m xture and the crosslinking reaction
of silicone rubber is progressed in the phenol -base resin. Water for use in
the reaction may contain inpurities, _However, it is preferably clarified
water, distilled water, clean wat&r 3d&i oni zed water or stream which is
obt ai ned by renoving the inpurities. Water is required in an anount of from
0.1 to 100 parts by weight per 100 parts by wei ght of the phenol -hase

resin. \herfulky spoogtessed essOn helre 00 thenr hapg  WwehghamopRE 8X688Hrnki ng
reaction of silicone rubber which is a characteristic of:-the_invention _
cannot be ing G0 -paxutsybyrveightemrkes 4deRYErationaflieP: HRLAWBRAT exceed-
ing 100 parts by wei ght nmakes dehydration step unfavora- bly difficult

after fini Sngifbicebetabhernfliiishivng HEﬁgg?éﬁglﬁﬁcﬁﬂgel%uﬁ%?ﬂg or steam
explosion is |liable to occur., Conse uenttx | t islﬁreferned tgbigdt he

vat er cont i9RRARFYUS PRGRBFRi PRBRITY GFePte2R SXBIRGEPE 1R ANCRASURP of
fromO0.1 to 100 parts.by weight per 100 parts by wei ght of the phenol -base
resin. The USE*of water is effective for activating the

Consequently, it is preferred to add the water

continuously or intermittently over 1 to 15 hours in an
- amount of ‘from 0.1 to 100 parts by weight per 100 parts
by weight of.the phenol-base resin.

The use of water is effective for activating the
catalyst for the silanol condensation of silicone rubber |
and additionally has an advantage that low molecular
weight byproducts formed by the condensation reaction can
be removed from the reacti&n sjstem by distilling off
with water. Thus, the crosslinking reaction of silicone
rubber is.assumed to progress more completely.

' In the embodiments of preparation process of the
phenol-base resin composition in the present invernition,
100 parts by weight of the phenol¥base resin is heat-
melted at 60 to 200°C in the presence or absence of a
solvent, and then (a) from 0.01 to 25 parts bylwieght of
the emulsifier .is added with stirring and mixed thorough-
ly. In the step of selecting.the emulsifier, the values
of x, y and z in the above fofmula (1) or the values ?f X
and y in the above formula (2) are determined SO'aS.tO

obtain a desired particle size of dispersed silicone



_catalyst for the silanol condensation of silicone rubber and additionally
has an advant age that | ow nol ecul ar wei ght byproducts forned by the
condensati on reaction can be renoved fromthe reaction systemby distilling
off with water. Thus, the crosslinking reaction of silicone rubber is
assunmed to progress nore conpleté?ﬁﬁl?1the enbodi nents of preparation
process of the phenol-base resin conposition in the present invention, 100
parts by wei ght of the phenol-base resin is heat- nelted at 60 to 200[ err]
in the pregabberoinabhenpheablabaskyesisinand sumressa)vdlyonl). Erdmo 25 parts
by wi eght of the enulsifier.is added with stirring and m xed thorough- 1|y.
In the stepoob0sphetsti by whdghmubsi brganopod ywedllivesansf hgvinqrsdila- n t he
above formula (1) or the values of x and y in the above forrmula (2) are

det er m nedned gzonpsobnabath éodsred taet nollecilax sthafinepdyedrsan i cone
-14 - rubber in the phenol -base resin. Successively (b) from3 to 50 parts
by wei ght 8f-0§r§§n§p§{a¥§5| byaweighti o $heacregslgmking @gemd £ashds of the
nmol ecul ar chain, _(c) fromO0.05 to 5 parts by weight of the crossllnklng

agent for silansl condensation and 68? § P&Ft§ BV\M?R?H &% 118§ & the

si'lanol copiensat | o, catal¥sl p9n192:035% WYl parts by weighe

of organopolysiloxane having silanol groups on both ends
of molecular chain are added and thoroughly mixed.
Thereafter (é) from 0.1 to 100 parts by weight of water
per 106 parts by weight of the phenol-base resin are
coqtinuously or intermitﬁently added over 1 to 15 hours .
and crosslinking reaction of the silicone rubber is
carried out in the phenol-base resin at 60 to 200°C.
Previous mixing of the three components, i.e.,
(b) organopolysiloxane having .silanol groups on both ends
of the molecular chain, (c¢) crosslinking agent for sila-
' nol condensation and (d) catalyst for silanol condensa-
tion, is unfavorable because crosslinking reactiqn
progresses in the course of addition. It is preferred to
add at least one component separately frdm other compo-
nents. After all components which form silicone rubber
are added to the pheﬁol—base resin, crosslinking reaction
of the silicone rubber is carried out in the phenol-base
resin while continuously or intermittently addiﬁg water
to the resultant mixturef After finishing the reaction,

unnecessary water in the system is removed at atmospheric



~of organopol ysi | oxane having silanol groups on both ends of nolecular chain
are added and thoroughly m xed. Thereafter (e) from0.1 to 100 parts by
wei ght of water per 100 parts by weight of the phenol -base resin are
continuously or intermttently addedSwer 1 to 15 hours and crosslinking
reaction of the silicone rubber is carried out in the phenol -base resin at
60 to 200[err]. Previous m xing of the three conponents, i.e., (b)
or ganopol ysi | oxane havi ng silanol groups on both ends of the nol ecul ar
chain, (c) presshrekonguadent réduced| preashreondenobaaionthaedphdhodat al yst
for silanol condensa- tion, is unfavorable because crosslinking reaction
pr ogr esses bhase heesbureempdsititionion. It is preferred to add at |east one
conponent separately from other conpo- nents. After all conponents which
form silicone rubberPareicbelesize ehetpacAbdrppasedr edlhcoBeosybbaKi ng
reaction of the silicone rubber is carried out in the phenol-base resin
whi | e cont iPRIBEEEIe oln | BherpherehrP§sadurPR§NWEPBPOSALLRB FBYS| PERC ni xture.
After finishing the reaction,_unnecessary water in_the sxsten1is renoved at
at nospher i Pared gan_be,gadi Ly JFeaanErd; WikRegnprLeStren BLEKPSFRPENe
phenol - base resin cong sition.
: or an optic microscope.
According to the present invention, crosslinking

reaction of the silicone rubber can be sufficiently

progressed in the phenol-base resin and said silicone

rubber can be uniformly dispersed in the phenol-base

resin in the form of fine particles. .

Consequently, the phénol—base resin composition

obtained by the process of the present invention has

excellent mechanical strengths which are characteristics

of the phenol-base resin materials and also has crack

resistance and heat deterioration resistance of silicone

rubber. Further, time dependent decrease in these

properties and processability is not observed.

Examples

The presenf invention will hereinafter be illus-
trated fﬁrther detail by way of examples and test exam-
ples. Part in examples indicates part by weight.

The emulsifiers represented by the formula (2)
which were used in the examples were condensation

products of various phenols with forméldehyde by a con-



_Particle size of the dispersed silicaone rubber particle in the phenol - base
resin conposition thus pre- pared can be readily neasured with an el ectron
m croscope or an optical mcroscope. According to the present invention,
crosslinking reaction of the silicopg rubber can be sufficiently progressed
I n the phenol -base resin and said silicone rubber can be uniformy

di spersed in the phenol -base resin in the formof fine particles.
Consequently, the phenol -base resin conposition obtained by the process of
t he presentventéanabdnmhsbodxdsl kbet preskasecolf &t sadfumdavaicdd ar e
characteristics of the phenol -base resin.materials and al so has crack

resi stance @aBak¥at-deterioration resistance of silicone rubber. Further,
ti me dependent decrease in these properties and processability _is not

obser ved. Exanples Tﬁ@ep98§€ﬂgelﬁ@eﬁtiantﬁﬁlﬁoﬁ@Pé?ndﬂOeWaﬁeCPﬂF&§ trated
further det y _wa exa | es and_test exa Par t exanpl es
i ndi cat es p 8 fﬁB%gﬁge FHe éﬁﬁl§PWP8FS°FeBPg§§ﬁFe&b5?lPﬁg g (2)
whi ch were used ﬁg ﬁ k wer e ?gndensa %on A uct %f varlous
phenol s wi t REFBF Fﬂ%hﬁ €°%$ 89583-Y ereina erred to as
GPC).
Addition polymerizaton of ethylene oxide and/or
propylene oxide was carried out at high temperature under

increased pressure so as to obtain the desired emulsifi-

er.

Example 1

| A hundred parts of phenol novolak resin (Trade
mark; NOVOLAK #2000, manufactufed by Mitsui Toatsu Chemi -
cals Inc.) were heat-melted at 170°C, and 3 parts of a
modified silicone oil which was illustrated by the formu-
la (1), contained both epoxy and POA groups, and had a
viscosity of 3500 cst at 25°C and an epoxy equivalent of
6400 (Trade mark; S¥F8421, manufactured by Toray.Dow
Corning.Silicone) were added with stirfing and further
stirred for 30 minutes.

Successively 10 parts of organopolysiloxane
which was illustrated by the formula (3) having a methyl
group éé R; and Ry and had a hydroxyl equivalent of 2000
ahd silanol groups on both ends of the molecular chain

were added to the above mixture and stirred for an hour.



- 16 - ventional nethod in the presence of a sulfuric acid catalyst. The
" average of nin the fornula (2) was calcu- lated fromthe average nunber of
nucl eus obt ai ned by gel perneation chromatography (hereinafter referred to
as GPC). Addition polynerizaton of ethylene oxide and/or propyl ene oxide
was carried out at high tenperature_ugger increased pressure so as to
obtain the desired enulsifi- er. Exanple 1 A hundred parts of phenol
novol ak resin (Trade mark; NOVOLAK #2000, nmanufactured by Mtsui Toatsu
Chem - cals Inc.) were heat-nelted at 170[err], and 3 parts of a nodified
silicone oil phitheypsaikivchratedmpysédeof 00 12 part 1dpf menhgi tedmbeot h
epoxy and POA groups, and had a viscosity of 3500 cst at 25[err] and an
epoxy equi val embxp$ibdfe afdrade2npakt SEsdbutyibimadiacetabg Fasay. Dow
Corning. Silicone) were added with stirring and further stirred for 30
m nut es. Succaddedeandigtpured HOro3Qambpetesi| oxane which was illustrated
by the formula (3) having a nethyl group as [eré% and [err] and had a
hydr oxyl equi val ent of Thepeafhersi vaker ¥asupdded vt hhennsseiting

nmol ecul ar chain were added to the above m xture and stirred for _an hour.
mixture at a rate of 2.4 part/hour per 100 parts of

phenol novolak resin and crosslinking reaction of sili-
cone rubber was carried out fdr S hours at 170°C while
' distilling out the generated byproducts from the reaction
system.- The unnecessary water remained in the reaction
system was removed by vacuum dehydration to obtain the
phenol-base resin composition.
‘The composition had an average particle size of

dispersed silicone rubber of 10'um.'

Example 2 _ |
A hundred parts of phenol aralkyl resin (Trade
mark; MIREX.XL-225, manufactured by Mitsui Toatsu chemi-
cals Inc.) were heat-melted at 170°C, and 10 parts of a
modified silicone oil which was illustiated by the formu-
- la (1), contained -only POA group, and had a viscosity of
2900 cst at 25°C (Trade marﬁ; Sf8410; manufactured by
Toray.Dow Corﬂing.Silicone) were added with stirring and
further stirred for 30 minutes.
Successively a mixture composed of 20 parts of
- organopolysiloxane which was illdstrated by the formula

(3) having a methyl group as R; and R, ahd had a hydroxyl



- 17 - Further, a'nixture conposed of 0.25 part of nethyltrine- thoxysilane
and 0.02 part of dibutyltin diacetate was added and stirred for 30 m nutes.
Thereafter, water was added to the resulting mxture at a rate of 2.4
part/hour per 100 parts of phenol novol ak resin and crosslinking reaction
of sili- cone rubber was carried out ¥®r—5 hours at 170[err] while
distilling out the generated byproducts fromthe reaction system The
unnecessary water renained in the reaction systemwas renoved by vacuum
dehydration to obtain the phenol -base resin conposition. The conposition
had” an aver agauiaetliesite ofi 2808f amds Fdlaa@ s ouRTe FubeEh §RdE Of Lhe
Exanple 2 A hundred parts of phenol_ aralkyl_ re inl Tr%de nag&'s. _
M REX. XL- 225 mokgewlas Ghednpengl Osd PR&H §F SRS IhydrodpRpolysitex
heat-nelted at 17Q[err], and.l10 parts, of nodi fi Sili\C I i ch was
illustrated By& Wg'["lcélr !‘7’6—5 I"gl("f)t?:a(?&fr‘t %Yng&eo%OF@%& ér%u%,;ﬁan&dh\gg a
viiscosity of 2900 cgst at [err Tr. rk. SR341 _ubagtdred by
Tor ay. Dow Cori%@>Si yi@@né? ﬁgféa%ﬁ&ggﬁﬂﬁgﬁégF?F%%hgxhﬁ%'further stirred-
f9r 30 M NUteS . ture and stirred for 2 hours. Further, 0.15 part of

dibutyltin.dilaurate was added and stirred for 30

minutes.

Thereafter, steam was added to.the resulting

mixture at a rate of 6.3 parts/houf per 100 parts of

phenol aralkyl resin and crosslinking reaction of sili-

cone rubber was carried out for 2 hours at 170°C while

distilling out the generated byproducts from the reaction

system. The unnecessary water remained in the reaction

system was removed by vacuum dehydration to obtain the

phenol-base resin composition.

The compsoition had an average particle size of

dispersed silicone rubber of 0.1 um.

Example 3

A hundred parts of phenol novolak resin (Trade-
mark; NOVOLAK #2000, manufactured by Mitsui Toatsu Chemi~-
cals Inc.) were heat-melted at 170°C, and 0.5 part of a
modified silicone oil which was illustrated by the formu-
la (1), contained only epoxy group, and had a viscosity
of 8000 cst at 25°C and an epoxy equivalent of 3000

{Trade mafk; SF8411, manufactured by Toray.Dow



Successively a m xture conposed of 20 parts of organopol ysil oxane which was
illustrated by the formula (3) having a nethyl group as [err] and [err] and
had a hydr oxyl - 18 - equivalent of 4000 and sil anol groups on both ends
of the nolecular chain and 0.2 part ﬁé met hyl hydr ogenpol ysi | ox- ane whi ch

was illustrated by the fornula (4) and had a viscosity of 30 cst at 25[err]
were added to the above m xture and stirred for 2 hours. Further, 0.15 part

of dibutyltin dLIaurate was added ti.rred.,f.or .3 .Ut Thereafter,

steam was a§@&RiNG - S GRE). (AR aﬁ‘% Ry séurrartlél%og’gt. ;E% g‘rhtis!é hour per

100 parts of__pheno ralkyl resin and crosslinking reaction of sili- cone
ISR LY

rubber was & for urs at 170[err] while distilling out the

JEner AL, bV SOl AR IPal) J S ot g o

Oor el 1S QSRR R LS LAY W s g gang o g ooc

hundred parigqfp APHY] Y RpAlenEYdd GMM3#roxyl equivalent of 1500

| and .silanol groups on both ends of ﬁhe molecular cha;n
wéreladded to the above mixture and stirred for an hour.
Further, a mixture composed of 1.25 parﬁs of tetra(n-
propoxy)silane and 0.25 part of-dibutyltin diacetate was
added and stirred for 30 minutes.

Thereafter, water was.added to the resulting
mixtﬁre at a rate of 3.13 Parts/hour per 100 parts of
phénol novolak resin and crosslinking reaction of sili-
cone rubber was carried out for 2 hours at 170°C while
distilling out the generated byproducts from the reaction
system. The unnecessary wafer remained in the reaction
system was removed by vacuum dehydration to obtain the
phenol-base resin composition. |

The composition had an average particle size of

dispersed silicone rubber of 8 um.

Example 4

A hundred parts of phenol resol resin (Trade
mark: PS-4104, manufactured by Gun-ei Chemical Industry)
were mixed with.120 parts of acetone and heat-meited at

60°C, and 7 parts of a modified silicone cil which.was



mar k; NOVOLAK #2000, manufactured by Mtsui Toatsu Chemi - cals Inc.) were
heat-nelted at 170[err], and 0.5 part of a nodified silicone oil which was
illustrated by the fornu- la (1), contained only epoxy group, and had a
viscosity of 8000 cst at 25[err] and zn epoxy equi val ent of 3000 (Trade

mar k; SF8411, manufactured by Toray. Dow - 19 - Corning.Silicone) was
added wi-th stirring and further stirred for 30 m nutes. Successively 10
parts of organopol ysil oxane which was illustrated by the fornula (3) having

a nethyl groiplustieted bydtherférmmbahbll) a egukaigedequlyaP@ht 95PUR500 and
silanol groups on both ends of the nplecular chain were added to_the above

m xture and aerfirhad poviaposbhy . of 320 eFst a2 23 Uf e( TERPBSBATEF $H25 parts

of tetra(n- grogoxy)silane and 0. 25 part_of dibut It%n diace&ate was added

and stirred #87 somﬁﬂHG@%E?rQ%ebﬁé??%@Y-Rﬁ?é$°ﬁ%%xﬁd LHLEBNENWFE. Ul ti ng

m xture at a rate of 3.13. parts/hoyr_per, 100 parts.o hepol . novol ak resin
and crosslinﬁﬁﬁﬁdrﬂéEPiﬁﬁlgFlggl?n chREtheb e lﬁﬁgdc%?gigg BLEUFGP 2 hours

o IO T o sLLLL0g, Ol 06 SE0ES S E L RIBRIRUEI egmie oot o

" which was illustrated by the formula (3) having a methyl
group as R; and R, and had a hydroxyl equivalent of 5000
and silanol groups on both ends of the molecular chain
were added'té the above mixture and stirred for 2 hours.
‘Further, a mixture composed of 0.2 part of {-aminopropyl-
trimethoxysilane and 0.02 part of dibutyltin dioctoate
was added and stirred for 30 minutes. .

Thereafter, water was added to the resulting
mixture at a rate of 2.4 parts/hour per 100 parts of
phenol resol resin and crosslinkiné reaction of silicone
rubber was carried out for 2 hours at 60°C while distill-
ing out the generated byproducté from the reaction sys-
tem. The unnecessary water remained in the reaction
sjstem was removed by atmospheric dehydration to obtain
the phenol-base resin composition.

Thg composition had an average particlé size of

dispersed silicone rubber of 1 um.-

Example 5
A hundred parts of phenol novolak resin (Trade

mark; NOVOLAK #2000, manufactured by Mitsui Toatsur Chemi-



system was renoved by vacuum dehydration to obtain the phenol -base resin
conposition. The conposition had an average particle size of dispersed
silicone rubber of 8 [err]. Exanple 4 A hundred parts of phenol resol resin
(Trade mark, PS-4104, manufactured by Gun-ei Chem cal Industry) were m xed
with 120.parts of acetone and heat-m8#ked at 60[err], and 7 parts of a
nodi fied silicone oil which was - 20 - illustrated by the fornula (1),
contai ned only POA group, and had a viscosity of 320 cst at 25[err] (Trade
mark; SH 3771, nmanufactured b% Toray. Dow Corning. Silicone) were added with
stirring ancC34®t FRF- &t YeFRahedF-BelrpduRbsl 78088y el Pagtspatt anof
or ganopol ysi | oxane_whi ch s ilLlustrated 3 the farmula.(3) haying a nethyl
group as [erf ﬁﬁffﬁfr?bggﬁnﬂ%dgﬁ ﬁﬁﬂrﬁ? ¥téaﬁi9gl@ﬁbyﬁénéoﬁﬁlgﬁdtgiIanol
groups on bot h_end f,Lhe l,Lecul ar .chai.n were added to_the above.m xture
ana St rred Woreo Ry ibREnREY Ecial aEhPP UBRARAEERoh pEaspEE VELh
[err]-am nopLobyls | XNS| e gg$ 0 a dikbut yl £in_digctoate
was added anéggt#??%%gggéggdgii%ﬁ?eg. Hg?eggyep%v§é eF4mé§ gdﬁ%daPo t he
resulting average amount of 10.5 moles per active hydrogen were

added with stirring and further stirred for 30 minutes.

Successively 10 parts of organopolysiloxane

which was illustrated by the formula (3) having a methyl

group as R; and Ry and had’'a hydroxyl equivalent of 2000

and silanol groups on both ends of the molecular chain

were added to the above mixture and stirred for an hour.

Further, a mixture composed of 0.2 part of methyltrime-

thoxysilang and 0.01 part of dibutyltin diacetate was

added and stirred for 30 minutes.

Thereafter, water was added to the resulting

mixture at a rate of 5.2 parts/hour per 100 parts of

phenol novolak resin and crosslinking reaction of sili-

coneé rubber was carried out for 12 hours at 170°C while

distilling out the generated byproducts from the reaction

system. The uhnecessary water remained in the reaction

system was removed by vacuum dehydration to obtain the

- phenol-base resin composition.

The composition had an average particle size of

dispersed silicone rubber of 10 um.

Example 6



m xture at a rate of 2.4 parts/hour per 100 parts of phenol resol resin and
* crosslinking reaction of silicone rubber was carried out for 2 hours at
60[err] while distill- ing out the generated byproducts fromthe reaction
sys- tem The unnecessary water renained in the reaction system was renoved
by at mospheric dehydration to obtain22he phenol -base resin conposition. The
conposition had an average particle size of di'spersed silicone rubber of 1
[err]. Exanple 5-A hundred parts of phenol novol ak resin (Trade nark'
NOVOLAK #2000, manuf act.ur ed b M t sui t su Chem I nc.)
“were heat-nelted at #Wdrwdye é??dr‘?sp% té‘?ﬁda %W%%f‘?%ﬂrbbﬁé %%I by the

o oduce i i et«%fsmg&m%#%ﬁ%ﬁ% $ETRTE Wy LR CEuERy Qgnsat on
T . In

and furt FS?“Q%%%B&CTE EE nﬁé *s%cée‘%é’%’v*’;f? e Sgetedidn alrring

- hyl

or ganopo ySIE;nﬁfggrwlﬁf;[/% r‘fb%!ﬁ%‘% ydro é’.?’t.{&? éf)ré%ﬂé@e M@ net hy

group as [er equi val ent™ of 2000 and sil anol

groups 0”l“HthiEﬁéﬁgl}fEEﬂEidEﬁ&&E é$ﬁﬁéhsatlon product which was

represented by the formula (2) having Cg as R and 2 as n-

in an average amount of 31.5 moles per active hydrogen
were added with stirring and further-stirredffor 30
minutes.

Successively a mixture composed of 20 parts of
orgenopolysiloxane which was illustrated by the formula
(3) having a methyl group as R; and R, and had a hydroxyl
equivalent of 5000 and silahpl groups on both ends of the
moelcualr chain and 0.3 part of methYlhydrogenpolysilox-
ane which was illustrated by the formula (4) and had a
viscosity of 30 cst at 25°C were.adaed to the above
mixture and stirred for 2 hours. Further, 0.1 part of
dibutyltin dilaurate was added and'stirred for 30
minutes.

Thereafter, water was added to the resulting
mixture at a.rate of 1.33 parts/hour per 100 parts of
phenol aralkyl resin and crosslinking reaction of sili-

' cone rubber was carried out for 2 hours.at 170°C while
distilling out the generated byproducts from the reaction
system. The unnecessary water remained in the reaction

system was removed by vacuum dehydration to obtain the



were added to the above m xture and stirred for an hour. Further, a m xture
" conposed of 0.2 part of nethyltrinme- thoxysilane and 0.01 part of

di butyltin diacetate was added and stirred for 30 m nutes. Thereafter,
water was added to the resulting mxtufe at a rate of 5.2 parts/hour per
100 parts of phenol novol ak resin and crosslinking reaction of sili- cone
rubber was carried out for 12 hours at 170[err] while distilling out the
generated byproducts fromthe reaction system The unnecessary water

remai ned i n t RBepedcbrse sesienrREPOSARSPEd by vacuum dehydration to obtain
t he phenol - base resin conposition. The_ caonposition had an average particle
size of dispersed sili @98eCPUBRELtIPN hadean average Pagticle size of
hundred parts @f phenagl aral kyl resin (Trade mark; M REX XL-225,

manuf act ur ed 9}59???&% & P§8X€h§HELeEaP§ %n@?& were heat-nelted at
170[err], and 3 parts of an enulsifier obtained by the addition of ethylene
oxi de to nonyl phenol / f ormal dehyde condensati on product whi ch was

represent ed b§x5Q§1205”U|a (2) having [err] as R and 2 as n in an average
amount of 31.5"NDFES per active hydrogen

A hundred parts of phenél aralkyl résin_(Trade'
mark; MIREX XL-225, manufactured by Mitsui Toatsu Chemi-
cals Inc.) were heat-melted at 170°C, and 5 parts of an
emulsifier_obtained bj the addition of ethylene oxide to
nonylphenol/formaldehyde condensation product which wﬁs
represented by the formula (2) having Cq as R and 8 as n
in an average amoun£ of 60 moles per active hydrogen were

- added with stirring and further stirred for 30 minutes.

Successiﬁelf a mixture composed of 30'parts of
organopolysiloxane which was illustrated by the formula
(3) having a methyl group as Ry and Ry and had a hydroxyl
equivalent of 1500 and silanol gfoups on both ends of the
molecular chain and 1 part of.tetra(n-propoxy)silane were
added to the above mixture and stirred for 1 hour.
Further, 0.02 part of dibutyltin dilaurate was added and
stirred for 30 minutes.

Thereafter, water was added to the resulfing
mixture at a rate of 2.44 parts/hour per 100 parts of
phenol aralkyl resin and crosslinking reaction of sili-
coné rubber was carried out for 3 hours at 170°C while

distilling out the generated byproduéts from the reaction



~were added with stirring and further stirred for 30 m nutes. Successively a
m xture conposed of 20 parts of organopol ysiloxane which was illustrated by.
the formula (3) having a methyl group as [err] and [err] and had a hydroxyl
equi val ent of 5000 and silanol groups_on both ends of the npelcualr chain
and 0.3 part of nethylhydrogenpolysTIB -"ane which was illustrated by the
formula (4) and had a viscosity of 30 cst at 25[err] were added to the
above m xture and stirred for 2 hours. Further, 0.1 part of dibutyltin
di | aur at e wassysicenl. arthe turinessk @y Gratan tresna iesd eixd ttehe nemicyiowps added
to the resulting m xture at a rate of 1.33 parts/hour per 100 parts of
phenol ar al kydystesm rwas dremaes] ibKivegpueacehydxstison i to ct@imubher was
carried out for 2 hours at 170[err] while distilling out the generated
bypr oduct s f mdvendle-bage tregin compasitilon.unnecessary water remained in the

reaction systemwas renoved by vacuum dehydration to obtain the - 23 -
phenol - base resin conpd tqampsotion hash An iafexage PREkGIgysige Ol e size

of dispersed silicone rubber of 6 [err].
dispersed silicone rubber of 0.1 um.

Example 8
A hundred parts‘of phenol novolak resin (Trade
mark;_NOVOLAK #2000, manufactured by Mitsui Toatsﬁ Chemi;
cal Inc.) were heat-melted at 170°C,.and 0.3 part of an
emulsifier obtained by gdding 40 moles in average of
ethyléne oxide and 20 moles in average of propylene oxide
- pexr active'hydrogen group to dodecylphenol/formaldehyde
condensation product of the formula (2) having Cy5 as R
and 8 as n was added and stirred for 30 minutes.
. Successiveiy S paits of organopolysiloxane which
‘'was illustrated by the formula (3) having é methyl . group
as R; and Ry and had a hydroxyl equivalent of 8000 and
silanoi groups on both ends of the molecular chain were
added to the above mixture. Further, a mixture of 5
parts of metﬁylhydrogenpolysiloxané which ﬁas represented
by the formula (4) and had .a viscosity of 30 cst at 25°C
and 0.01 part of dibutyltin dioctoate was added and
stirred for 30 minutes;- . |
Thereafter, water was added to thé resulting

mixture at a rate of 0.9 parts/hour per 100 parts of



Exanple 7 A hundred parts of phenol aralkyl resin (Trade mark; M REX

© XL-225, manufactured by Mtsui Toatsu Chem - cals Inc.) were heat mel ted at
170[err], and 5 parts of an enulsifier obtained by the addition of .

et hyl ene oxide to nonyl phenol / f or mat d&hyde condensation product which was
represented by the fornula (2) having [err] as Rand 8 as n in an average
amount of 60 noles per active hydrogen mere added with stirring and further

d.f I d of 30 f
or ganopol yi 1EHETHEL Wi ?%Sfrfﬁia & PRt e R AR 1) Rav b et hyl
aroup as Terrloand [acl g Jad aedvsiods cuuaLent of1d500ADf, i | anol

groups on bot ai'n and

hour - Furt ot et Pl (i %*’%crr' rd{%a%ﬂéff?%%%”ﬁr eﬁt%%dfé%?%%% for
30 m nut es. Té}ﬁg@é}“ erph Ao Viass %ﬁ&tf@méﬁﬁéﬁtiﬁlgtﬂé? nd rate
s/"hour Cross

of 2.44 part per 100 parts of “phenol aralk resin an I nki ng

reaction of siydter GRfs MrdRSFed\asy GAIdwER d%ﬁ}{&ﬁtﬁox@%so@éaﬂﬂoiﬁér] whi | e
distilling out the generated byproducts fromthe reaction -

phenol-base resin composition.

'l‘

The composition had an average particle size of

dispersed silicone rubber of 0.4 fm.

Example 9

A hundred parts of naphthol aralkyl resin ob-
tained from c-naphthol and p-xylene dimethyl ether
(melting point 105°C) were heat-melted at 170°C, and 2
parts of modified silicone oil which was illustraﬁed by
the formﬁla (1), contained both epoxy and POA groups, and
had a viscosity of 3500 cst at 25°C and an epoxy equiva-
lent of 6400 (Trade mark; SF-8421, manufactured by
Toray.Dow corning.Silicone) were added with sﬁirring'and
further stirred for 30 minutes.

Successivelj 10 parts of organopolysiloxane
which was illustrated by the formﬁla (3) having a methyl
group as R; and Ry and had a hydroxyl equivalent of 2000
and silaﬂol groups on both ends of the molecular chain
were added to the above mixture and stirred for an hour.
Further, a mixture composed of 0.25.part of methyltrime-

thoxysilane and 0.02 part of dibutyltin diacetate was



system The unnecessary water remained in the reaction systemwas renpved
by vacuum dehydration to obtain the phenol -base resin conposition. The
conpsotion had an average particle size of dispersed silicone rubber of 0.1
[err]. Exanple 8 A hundred parts of . phepgl_novol ak resin (.Trade nmarKk;
NOVOLAK #2000, manufactured by Mtsui Toatsu Chem - cal Inc.) were
heat-nelted at 170[err], and 0.3 part of an enulsifier obtained by adding
40 noles in average of ethylene oxide and 20 noles in average of. propyl ene
oxi de per acti yadeydaede’’stdraed tordgdeanpiesql / f or mal dehyde condensati on
product of the fornmula (2) having Cl2 as R and 8 as n was added and stirred
for 30 minutes. -SuccessiThelrea tear,t watbrowganaddedsitbothre resndbings
illustrated by the fornula (3) having a nethyl group as [err] and [err] and
had a hydr oxyl mégtural et aofra®e0©fald Ospratsl/ hgnoruperod0Bophxtadefof 't he
nmol ecul ar chain were added to the above m xture. Further, a mxture of 5
parts of nethyhaphtbgdnsaalkyloxesinwandh cxessiipkiénanreachiyonhets or nul a
(4) and had a viscosity of 30 cst at 25[err] and 0.01 part of dlbutyltln

di oct oate was &é&é&oéﬁdI§PPPFé&aﬁoFa§619§n9P$sf°¥h§rBSPFératm&?@r was added

Lo the resul i 1g, FXCe 30 A 818 Ohe s@nB2bteh"BYpoR8hot0 ek 8

reaction system. The unnecessary water remained in the
reaction system was ﬁemoved by vacuum dehydration to
obtain the phenol-base resin composition.

The composition héd an average particle size of

dispersed silicone rubber of 10 @m.

Comparative Example 1
A hudnred parts of phenol novolak resxn (Trade
. mark; NOVOLAK #2000 manufactured by Mitsui Toatsu Chemi-
cals Inc.) were heat-melted at 170°C, and 3 parts of
modified silicone oil which was illustrated by the formu-
la (1), contained both epoxy and POA groups, and had a
'viscosity of 3500 cst at 25°C and an epoxy equiﬁalent of
6400 (Trade mark; 'SF-8421, manufactured by Toray.Dow
Corning.Silicon) were added with stirring and further
stirred for 30 minutes.
Succeésively 10 parts of organopolysiloxane-
which was illustrated by the formula (3) having a methyl
group as R; and R, and had a hydroxyl equivalent of 2000

and silanol groups on both ends of the molecular chain



- 25 - .phenol novol ak resin and crosslinking reaction of sili- cone rubber
“was carried out for 5 hours at 170[err] while distilling out the generated
byproducts fromthe reaction system The unnecessary water rermained in the
reaction systemwas renoved by vacuum dehydration to obtain the phenol - base
resin conposition. The conpositiondhad an average particle size of

di spersed silicone rubber of 0.4 [err]. Exanple 9 A hundred parts of

. naphthol aral kyl resin ob- tained from/[err]-naphthol and p-xyl ene di nethyl
et her (nelwarey gabded ti®5fhe rdhowe meittmute rgid esbiarrad Ofew rdn e 2 parts of
nodi fied silicone oil which was illustrated by the fornmula (1), contained
bot h epoxyFunrtherOA arivipkure epnpased \0f dbs3s pasrt 3BOorethyhiridgerr] and
an epoxy equiva-_lent of 6400 (Trade mark, SF-8421, manufactured by

Tor ay. Dow thexysiglane janshd) . O rpantd bl dikutEktin idipeskataatr stirred
for 30 mnutes, Successively 10 parts of organopol ysil oxane which was

i |1 ustrat @ddgd « Heresskinleing)reastinn é’ﬁrﬁf&ﬂtc%%u‘ﬁ’l&el{ &3 and [err] -and
“had a hydroxy| equival ent of 2000 and silanol groups on both ends of the
mol ecul ar <ATdurtRd andefe SHrring é}ib\ﬂe"%(%tf.ﬁ]g %r?go‘é"isf'r r %2 an hour .

phenol-base resin composition of 10 um in an average

particle size of dispersed silicone rubber was obtained.

Comparative Example 2
A hundred parts of phenol aralkyl resin
(Trade mark; MIREX XL-225, manufactured by Mitsui Toatsu
Chemicals Inc.) were heat-melted at 170°C, and 10 parts
of modified silicone oil which was illustrated by the
formula (1), contained only POA group, and had a viscosi-~
ty of 2900 cét at 25°C (Trade mark; SF-8410, manufactured
by Toray.Dow Corning.Siliconé) weré'added with stirring
- and further stirred for- 30 minutes. |

Successively a mixture composed of 2Q parts of
organopolysiloxane which was illustrated by the formula
(3) having a methyl group as R; and Ry and had a hydroxyl
equivalent of 4000 and silanol groups on both ends of the
molecular chain and 0.2 ?art.of methylhydrogenpoluysilox-
ane which was illustrated by the formula (4) and had a
viscosity of 30 cst at 25°C were added and crosslinking
reaction of silicone rubber was carried out uﬁdér stir-

ring at 170°C for 2 hours. The phenol-base resin .compo-



~Further, a mxture conposed of 0.25 part of methyltrine- thoxysilane and
" 0.02 part of dibutyltin diacetate was -26- added and stirred for 30
m nutes. Thereafter, water was added to the resulting mxture at a rate of
2.0 parts/hour per 100 parts of naphth E aral kyl resin and crosslinking
reaction of silicone rubber was carriefi®olt for 5 hours at 170[err] while
distilling out the generated byproducts fromthe reaction system The -
unnecessary water rermained in the reaction systemwas renoved by vacuum
dehydrati on t eitliom rthuse ohtaitkedohad BasavetagpopakitdalelB&ze0BBEOSI tioNn
had an average particle size of dispersed silicone rubber of 10 [err].
Conparat i ve EddsplessedAsiddoone pabberobfpledophmaovol ak resin (Trade mark;
NOVOLAK #2000, manufactured by Mtsui Toatsu Chem - cals Inc.) were
heat-nmelted at 170[err], and 3 parts of nodified silicone oil which was
i{lustrated by the formu- la (1), contained both epoxy and POA groups, and
had a viscosié?mGFrSGGGEb§F339125Ferr] and an epoxy equival ent of 6400
(Trade mark; SF-8421, nggyfactured bﬁ Torag.EQW/Cb[giggasiliconl wer e added
with stirring and furt M same procedures as described " in Exmaple 1

were carried out except that the emulsifier illustrated

by the formula (1) and water were not used. The phenl-

base resin composition thus obtained had an average

particle size of dispersed silicone particle of 30 um.

Tést Example 1

Each 100 parts of the phenol-base resin composi-
.tion obtained in Examples 1 to 3 and 5 to 9, and Compara-
tive examples 1 to 3 were respectively mixed with 10 -
parts of hexamethylenetétramine. The ﬁesulting mixutres
were powdered. The phenol-resin composition obtained in
example 4 was powdered as such. Each powder thus ob-
tained was allowed to stand for the time illustrated in
?able 1, and then time-dependent change of flowability
was evaluated accordiﬁg to JIS K-6910.

The phegol-base resin composition obtained in
each example did not exhibit time-dependent variation of
flowability and proved.good storage stability in process-
ability.

On the other hand, compositions prepared by

comparative exampies completely lost flowability within



stirred for 30 mnutes. Successively 10 parts of organopol ysil oxane which

:was illustrated by the formula (3) having a nethyl group as [err] and [err]
and had a hydroxyl equival ent of 2000 and silanol groups on both ends of
t he nol ecul ar chain - 27 - were ad to the above m xture and stirred

for an hour. Further, a mxture conposed of 0.25 part of nmethyltrine-

t hoxysilane and 0.02 part of dibutyltin diacetate was added. Crossli nking
reaction of silicone rubber was conducted under stirring at 170[err] for 5
hours. Thus atpeehestbpesiedsi n conposition of 10 [err] in an average
particle size of dispersed silicone rubber was obtained. Conparative
Exanple 2 A hundred parts of phenol aral kyl resin (Trade mark; M REX
XL-225, manufactured by Mtsui Toatsu Chemicals Inc.) were heat-nelted at
170[err], andTe®tpBxe®Pdf Avdified silicone oil which was illustrated by

cot at 25[ert] (Trade RAFR; T80 BATES anGhe. PAPBL Lopars: iR, conposi=
Corni 00 S, L1 OBAEh HRFS AL n bkinBIbEL "L 0B 1% ¥ -
tive examples 1 to 3 were respectively mixed with 12
parts of hexamethylenetetramine, 120 parts of glass
fiber, 60 parts of clay, 2 parts of stearic acid and 3
parts of carbon black. Each mixture thus obtained Qas
kneaded with hot rolls at 110 to 120°C for 3 minutes and
crushed to form molding powder.

The phehol-base resin composition obtained in
Example 4 waé treated by the same proéedures as above
except that héxamethylenetetramine was not used and
molding powde; was prepared.

Ea;h molding powder thus obtained was respec-
tively divided into two portions. One portion was imme-
diately subjécted to the following tests. Another por-
tion was subjected to the same tests after allowing to
stand for 180 déys.

Each powder was éompression molded at 170°C for
10 minutes under pressure of 100 kg/cmz. Molded speci-
mens were meausred their properties by the following
methods.

(1) Charpy imﬁact test

conducted in accordance with JIS K-6911



or ganopol ysi | oxane which was illustrated by the fornula (3) having a nethyl
group as [err] and [err] and had a hydroxyl equivalent of 4000 and sil anol
groups on both ends of the nolecul-ar chain and 0.2 part of

met hyl hydr ogenpol uysi | ox- ane which was illustrated by the formula (4) and
had a viscosity of 30 cst at 25[eLrjgwere added and crosslinking reaction
of silicone rubber was carried out under stir- ring at 170[err] for 2
hours. The phenol - base resin conpo- - 28 - sition thus obtained had an.
average particle size of dispersed silicone rubber of 0.1 [err].

Conpar at i ve{ Exanplex@rahetestre procedures as described in Exmaple 1 were.
carried out except that the enulsifier illustrated by the fornula (1) and
wat er were not used.ComAuGRGA|in RETENGE BHPbsTES F-e¢hts obt ai ned had an
average particle size of dispersed silicone particle of 30 [err]. Test
Exanpl e 1 Hath - Bemsat shack h"ée‘-bﬁﬁﬂi}q%a&%“?esi n conposi- tion obtained in

Exanples 1 to 3 and 5 to 9, and Conpara-. tive exanpl lto wer e
respectively mxed vt tFPABIRER ¢ ‘Gf@gn&m%eégtférﬂ%én#% resul ting

mxutres weng AONAC! & 16"l VAW nd BRI GUPUH 1 0020 St NSthd st
iron panel having dimensions 30 x 30 x 5 mm. The molded
specimen was placed in a constant température oven at
QOObC‘for 30 minutes and then sﬁbmerged into water for 10
minutes. The cycle procedure was repeated until crack
was developed and nubmer of cycles were examined.

. The specimens prepared from the phenol-base
‘resin compositons obtained in each examplé did not exhib-
it time-dependent variation in these tests.

-On the other hand, specimens prepared by compar-
ative examples exhibited remarkable deterioration of
properties after 180 days. |

Results are illustrated in Table é.



exanpl e 4 was powdered as such. Each powder thus ob- tained was allowed to
"stand for the tine illustrated in Table 1, and then ti ne-dependent change
of flowability was eval uated according to JIS K-6910. The phenol - base resin
conposi tion obtained in each exanpl e dj;d not exhibit tine-dependent .
variation of flowability and proved good storage stability in process-
ability. On the other hand, conpositions prepared by conparative exanpl es
conpl etely | ost flomability Wi t hin - 29 - the test period. Test Exanple.
.2 Each 100 parts of the phenol -base regpReCc@nposi- tion obtained in
Exanples 1 to 3 and 5 to 9, and Conpara- tive exanples 1 to 3 were
respectively mxed with 12 parts of hexanet hyl enetetram ne, 120 parts of

gl ass fiber,[60 part§ of clay, 2 parfs of stearic acrd and ﬁ arts ofr
carbon blackl €amé mixture thus obtmamplewas kneaded with 8§PF5F§%V§t 110
to 120[err] [fpas8agerjutes and crushed to form nol di-ng po
phenol - base re$aay¢onpoiiti9n ogtaiged gn Eédnpge 48Wasgtreaied By tge same
procedures gs_above
1 38 (26 {45189 |42 23| 25|51} 95 38| 26 | 37
3 381261458942 | 23125 |51 96 38 | 26 | 36
7 38 | 25|46 | 88| 42} 23| 25151 ] 95 21 |26 | 20
10 38 126 |45 |88 | 42} 23 125|511 95 15 | 26 | 13
14 38 |25.| 45|88 | 41| 23| 25|51 94 01} 26 0
20 38 |26 {45 |88 | 41|23 |25|50]94 26
30 39 126 {45189 | 41|23 |25|50 | 94 25
40 38 | 26-§1 45189 |41 |23 |25|52]095 26
50 38 | 26. 45 89 | 42 |- 22 ] 26 52 94 24
60 38 |'26 |44 {89 |42{ 23|26 {5095 [ |23
70 37 | 26 | 45 | 89 42_ 23|26 { 50 | 95 | 20
80 38 | 26 | 46 | 89 | 43 | 22 | 26 | 51 | 95 ._ 17
90 38 | 26 |45 |88 |43 | 23|25 |50 |96 15
100 38 | 27 {45189 |43 |23 )25 |51 |95 | 10
120 38 {26 | 45 | 89 | 43 | 23 25 50 | 95 0
150 38 |26 | 46 | 88 | 43 123 |25 |51 | 95
180 38 | 26 | 46 | 88 |43 | 23124 |50 | 94

-Flowability test (JIS K-6910): Unit (mm)



except that hexanet hyl enetetram ne was not used and nol di ng powder was

" prepared. Each nol di ng powder thus obtained was respec- tively divided into
two portions. One portion was ime- diately subjected to the follow ng
tests. Another por- tion was subjected to the sane tests after allowing to
stand for 180 days. Each powder was t@&¥ression nolded at 170[err]. for 2 10
m nut es under pressure of 100 kg/[err]. Ml ded speci- nens were neausred
their properties by the foll ow ng nethods. (1) Charpy .inpact test conducted

in accordance with JIS K-6911 -30- (2) Flexural test conducted in
accordance w tfm JT§ KB6gIrIr 37 T1Thgr SNoCH 1851 Sf an TgST A speci nen
havi ng a diangter gf 6& [hmijand|a tihi ckness ¢f 1J0 nm wa$ ngl dejld with an
insert. of squdrg irjon Fangl| baving Hi imensi®nse 30| 30 (% 5 [rean | Fhé nol ded
speci men was gl gred Enceé§0n§;aqg tg Ega;yreéovgn at [#QQlfenrfl ;fpr 30
m nut es and treg Sngggg i &t p natar] FHof A0 —~ | ~ i
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m nutes. The cycle procedure was repeated until crack was devel oped and
~nubmer of cycles were exam ned. The speci nens preparﬁ“lmﬂu““mmrmu | - base
resin conpositons obtained in each exanple did not e endent

variation in these tests. On the other 3kand, speci nens pfeparel By cdonpar-
ative exanpl es exhibited remarkabl e deterioration of properties after 180
days. Results are.illustrated I n Table 2. - 31 - Table 1 Conparative
"Time- . . | e passage (day) 1 2 3 4 5 6 7
8 9 1  Mhag is claing B 45 89 42 23 25 51 95 38 26 37 3
38 26 ‘45 89 42 23 25 51 96 38 26 P 88 42
23. 25 51 951 21 26t DPRIFAtIon Progess @i Fgregin E%mpﬁglt%?n 95 15

26 13 14 8. 25.45 88 . 4] 23. 25 51 94 38
26 45 88 JPaiﬁPg2%Pe%ﬁﬁl%4hY&r°xYl gr°“P§6°%%Prlsln§9§h§6gt§§ 86 11

23 25 50 'Q%nixing a heat-&gié%h resx§8ha3§ng45he§811é1hy3§0x§§ 52 95

26
groups with an emulsifier,'organopclysiloxane having

silanol groups on both ends of molecular chain, a cross-
- Yinking agent for silanol condensation and a catalyst for
the silanol condensation; conducting a condeqsation
reaction of said ofganopolysiloxane in said resin having
phenolic hydroxyl gioups with continuous or intermittent
charge of water to the resultant mixture; and removing

water after finishing the reaction.

2 ' Tﬁe'prefaraticn process of claim 1 wherein the
resin having phenolic hydroxyl groups is a resin selcctéd
from the group consisting of a novolak phenol resin
obtained by reacting a compound ha#ing phenolic hydroxyl
groups with formaldehyde, resol phenol resiﬁ, phenol
aralkyl'resin which is.a polymer of said compound having
phenolic hydroxyl-groupé and p-xylylene dihalide or p-
xylylene dialkyl ether, and naphthol aralkyl resin.

3 The preparation process.of claim 2 wherein the
compound having phenolic hydroxyl groups is phenols
comprising phenol, cresol, xylenol, resolcinol, bisphenol

A, p-tert-butylpencl and p-octylphenol and/or naphthols



. 50 38 26 45 89 42 22 26 52 94 24 60 38 26

44 89 42 23 26 50 95 .23 70
26 50 95 20 80 38 26 46 89 43
17 90 38 26 45 88 43 23 253,50 96 ﬁﬂg’ﬁﬂﬂmmwmum
27 45 89 43 23 25 51 95 10 120 43
23 25 50 95 0 150 38 26 46 88 43 23 25 51 95
180 38 26 46 88 43 23 24 50 94 Flowability test (JI'S K-6910):
Unit (mm) SmpEiging ek+japhthoBdaand Wataplstledhi med is: 1 A

preparation process of a resin conposition having phenolic hydroxyl gr oups

conprising the steps of mxing a heat-nelted resin having phenolic hydroxyl
groups with an enul sifier, organopol ysil oxane having silanol groups on both
ends of nol ecut ar chaiPhe prxeparation process of claim 1 wherein the

emulsifier is a compound represented by the formula (1):

' CH cH . .
CH, - Si - 0{Si-0) - (Si- - so0) - Qi
3T : x (ll Oy (?1 ), ?l CH,
CH3 CH3 1'1' ' ]_I{“ CH3
CH-CH,, POA .
\\6/ ..... (1)

wherein R‘and R*" are same or different divalent hydrocar-
bo'n group of C, to Cg, POA is a polyoxyalkylene group
conéisting of an éthylene oxide and/dr propylene oxide
addition product, x is an integer of from 200 to 990 r Y t
z = 10 - 800, and x+y+z< 1000; or a compound repre-

sented by the formula (2):

O(EO) (20),  O(E0), (PO} b(Eo)x(po)y

G, CH, 2 J (2)
n

I
wherein R is an alkyl group of C4 to Cy5, n is an integer

R .

of from 1 to 20 in average, EQ is an ethylene oxide
moiety, PO is a propylene oxide moiety, x and y are

integers of from 0 to 100 and 5 £ x + y £ 100.



> ’ . \
| i nki ng agent for silanol condensation and a catal yst f¢ ’ﬂl’
* condensation; conducting a condensation reaction of sai *m WMWMane
in said resin having phenolic hydroxyl groups wth continuous ‘or ¥ s "%
intermttent charge of water to the resultant mxture; and renoving water
after finishing the reaction. 2 he preparation process of claim1l
wherein the resin having phenolic hydroxyl groups is a resin selected from
the group consisting of a novol ak phenol resin obtained by reacting a
conpound havi n§ phenol ThehpaeprRyrtaPBUPTORCER Pér FRRABh{FdWhereds) nol
resin, phenol aralkyl.-resin which is a polyner o& sai.d conp&und havj n
phenol i ¢ hydr BRPLS&LdEFs TeRISHERYFEG Bife tArhAPFANLEr (B) QF frdndSdi

et her, and naphthol aral kyl _resin. 3 he preparation, proces f claim
2 wherein thegﬁoﬁﬁoéﬁﬂuﬁ§vPﬁg%ﬁﬁ@ngrP& ﬁ?d?gx?FgﬁﬁogﬁswP§gBﬁeREFéiO%

conpri sing pheng resol.. . xyl en resol cinol.. bisphenol

o Tert-buty! pERBFEaRY HRsERY BReRbR EREAS, PAYAREnBRENoILe Rydgoxyl |

conpri si ng a-g 8H%QO| and [err]-naphthol. 4 The preparation process

of claim1l whérerfi the enulsifier is a conpound represented by the fornula

(1): [err]
6 , The preparatidn process of claim 1 wherein the
organopolysiloxane having silanol groups on both ends of

the molecular chain is a éompound'repesented by the

formula (3):

R
[
HO - (Si - 0), - H (3)

R,

wherein R; and R, are same or different monovalent hydro-
carbon groups and selected from the group consisting of a
methyl, ethyl, propyl, butyl, phenyl, xylyl, Y~chloropro-
le and 3,3,3-trifluropropyl group. '

7 The preparation process of claim 6 wherein the
organopolysiloxane represented by thg formula'(3) is
added in an amount of fiom 3 to 50 parts by weight per
100 parts by Veight of the resin having'phenolic hydroxyl

groups.

8 The preparation procéss of claim 1 wherein the



‘wherein R and R' are sane or different dival ent hydrocar-_bon group of
‘[err] to [err] POA is a pol yoxyal kyl ene group C0nSiStifg‘:ﬁLzﬁf%ﬁTﬁﬂTﬂﬁf~—
oxi de and/or propyl ene oxide addition product, x is an | ”n"w 00
to 990, y + z = 10 - 800, and x +y + §6<-1000; or ac i Qgﬁted
by the formula (2): [err] wherein Ris~an alkyl group of [err] t& [&rr{, n
is an integer of from1l to 20 in average, EOis an ethyl ene oxide noiety,
PO is a propylene oxide nbiety, x and y are integers of fromO to 100 and 5
[err] x + y [err] 100. -35- 5 _The preparation process of claim4
wherein the engrgﬁﬁﬂénkiéprégéﬁﬁeﬁoﬁys%hénPgrﬁﬂnﬁeP§7tan(2? fsmyd#da i n an
amount of from0.01 to 25 parts by weight per 100 parts bé,merght of the
resin having pREREtienp}dedksneghavpny three orrery, EPRFLLPBAL EEOURS of
claim 1l wherein_the organo onsiIOﬁane, avi ng_sil anol grgugi an bot h gnds
of the rol ecul 4LTERELY PendedoRBotRe Fipicen: afoByaRAeSRoPHIrE £3P™ {£8F

(3) wherein [egtlup"dohgibti A2 R Qlxdiy| *hEPLofp) *KatERin]Y i Reny-
loxy, aminoxy, amino and hydroxy group; or is methylhy-

drogenpolysiloxane represented by the formula (4):

CH

Cfs st s
CHj - ?i - (0 - ?i)n -0 - ?i - OHy (4)
CH3 H CH3

wherein is an integer of from 3 to 10,000.

9 The preparation procéss of claim 8 wherein the
multifuhctional silane or methylhydrogenpolysilo#ane is
added in aﬁ amount of from 0.05 to 5 parts by weight per
100 parts by weight of the resin having phenolic hydroxyl

groups.

10 The preparation procéss of claim 1 wherein the
catlayst for silanol condensation is an organotin com-

pound;

11 The preparation process of claim 10 wherein the
organotin compound is added in an amount of 5 parts by

weight or less per 100 parts by weight of organopolysi-



carbon groups and sel ected fromthe group consisting of__a_m‘:LhM|_J__§t_ﬁx|_1___I
propyl, butyl, phenyl, xylyl, [err]-chloropro- pyl and 3,3 3-trifluropropy
group. 7 The preparation process of claim6 wherei H!lm "lﬂr"uu"urut,m)
or ganopol ysi | oxane represented by the fornuLa393L i s add yrone f
from3 to 50 parts by weight per 100 parts by Wei ght of the resin haViny
phenol i ¢ hydroxyl groups. 8 The preparation process of claim1
wherein the crosslinking agent for silanol condensation is a nulti-
functional sil anexdwei Ragvifd el EndDr roéupst bANBLLAr et dfr ehél mobeaded to
the silicon atom and selected fromthe group consisting of an al koxy,

acyl oxy, ket oxilar atkaiwy. | oxy, am noxy, am no and hydroxy group; or is

met hyl hy- drogenpol ysi | oxane represented by the formula (4): [err] wherein
is an integer of from3.to 10,000. 9 The preparation process of claim
8 wherein the nultifunctional silane or nethyl hydrogenpol ysil oxané i s added
in an anmount of ¥2 om 0. 0Bhe pxeparatity progeespef ¢daipailt wheyeini watewf

t he resin having phenolic hydroxyl groups. 10 The preparation process

of claim1l wherks pddgd in an amount of from 0.1 to 100 parts by weight
per 100 parts by weight of the resin having phenolic

hydroxyl groups.



WX ’
catlayst for silanol condensation is an organotin com pound. 11 The
pfeparation process of claim 10 wherein the organotin conpound is added in
an amount of 5 parts by weight or |ess per 100 parts by wei ght of

or ganopol ysi - 37 | oxane having sil angg groups on both ends of the
nol ecu- lar chain. 12 The preparation process of claim1l wherein water
i s-added in an anmpunt of fRr®RaFartien XN R mRBFQﬁ%O er 100 parts by

wei ght of thelxﬁgélhaV|ngHﬁHéﬂﬁlPBeﬁ93F6xywd§PﬁaﬁsGr

A preparation process of a phenol-base resin
composition by conducting a crosslinking reaction of a
specific silicone compound in the phenol-bése resin in
the presence of a specific emulsifier, crosslinking agént
and catalyst and by the addition of water to disperse
resulting silicone rubber as fine particles in the phe-
nol-base resin, is disclosed.

| The phenol-base resin of the invention has no
time-depen&ent variation in molding processability and
.molded-products are stable and has no time-dependent
change in impact resistance,.flexﬁral strength and ther-
mal shock resistance (heat crack resistance), and hence
the phenol-base resin composition is used for various
molding materials and friction materials which require
excellent mechénical strengths, cﬁackJrésistance, thermal
shock resistance, stress relaxation resistance or.abra-

‘sion resistance.
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