1 DESCRI PTI ON PHENCL RESI N BASED MOLDI NG MATERI AL 5TECHNI CAL FI ELD
[ 0001] The present invention relates to a phenolic resin nolding
conpound. Priority is clained on Japaane Pat ent Application No.
2010- 213632, filed Septenber 24, 2010, the content of which is

i ncorporated herein by reference.-@@g@@ﬁﬁﬁ@@PND ART [ 0002] The
phenolic resin nolding conpound is a material having an excel | ent
bal ance of heat resistance, electrical properties, mechanical
properties, dinensional stability, and 15the like. Therefore, they
are utilized in a varieties of fields_includin electrlcal
conmponents. Generally, H%Q ﬁ%%ﬁ@ﬁwaﬁ MW LR ng. The
phenolic resin nolding conpound loses its flowability when it is in
the nelted status, in which the phenolic resin nolding conpound is
pl asticized at 90C to 120C in the cylinder of the injection nolding
machi e, since its viscosity i NnCTE@ERBCAUEFIEDDt he progress of the
curing 20reaction of the resin. Thus, the thermal stability of the
mel t ed regbglts reduced. Since the low stability of the nelted
nol di ng conpounds in the cylinder of the injection molding machine,

the applicable condition is nar w.y |imted i.n ase wher e, nol di ngs
are fornmed wt hJ[:l %Pm?ﬁ“get"e%"“rﬁ? ag?snté arpggml}%ereﬂglnﬁodgpﬁgoglgﬁ t i onal
phenol i ¢ resin ol di ng conpounds. 25 ) e Vi sco y of
the general |y UITyheslaE Qnekepanese Piﬁb‘lla%%%hﬁ@- %ng g‘léﬁé%ﬂﬁs}%&

high even in a state where they are plasticized at 90C to 120C in the
cyl i nder . Septembert?d, Y0 Hy; o coptenhof whisch s ingenphested lzgpéid by relfgranng it s
curing in the injection process where the phenolic resin nolding
conmpornd is injected into the nold at 160C to 200C 5 in order to
cure it. Thus, the time span, in which the phenolic resin nolding
cmnmundretmrw its flowabilityadRGROAMD Aerefore, in order to
obtain high quality noldings, it is required to inject the materi al
into the bgkln a very short period of tine at a very high pressure.
However, idual stress is generated in the noldings fornmed in the
nmold in this case. .This | eads to warp def or tlon of the gg
when it is takemarienpRorsIRokHE EIMPUAS i 4 HACERL layAhe B Reri<S befan
during cooling process. In addition, it is very difficult to avoid
burr f or neftlicahresistanes electricabpranemics, sm@étgtup@l preperiaes, Benansionalatabdlsty,dngn
the resinis injected into the nold at a high pressure.

Converst i omalliky, Thenefored eeytaee siilized in heaadiey ef felds imhetingclobtiean

nol ding is performed by reducing the nelt viscosity of the nolding

conpound &d?ntﬁd?féﬁﬁa@@nérﬁ[ﬁ/ %@la?é"ﬁlgldeﬁw lﬁ’j@&ldnnlh@ﬁ'iﬂ%Qhé bBRei®hik désig
conpound at a | ow pressure. "In this approach, the burr formation can

be SUppre&%ﬁﬁd%&gwﬁﬁﬁdgﬁkphgPgﬂﬁﬁ?@@@b&?t%ﬁ%ﬁhgﬁkﬁeaaa Qpthﬁ %Qe

practical usa since econe e to S

curing. [phenoLc resin molding compound is plasticized at 90°C to 120°C in the cylinder of the

injection molding machine, since its viscosity increases due to the progress of the curing

20 reaction of the resin. Thus, the thermal stability of the melted resin is reduced. Since the
low stability of the melted molding compounds in the cylinder of the injection molding
machine, the applicable condition is narrowly limited in a case where moldings are
formed with an injection molding machine using the conventional phenolic resin molding
compounds.

25 [0003]



On the other hand, in the injection nolding using the phenolic resin
nmol di ng 20conpound, a reduced production yield problemoccurs since
di mensi on of the noldings can be easily, varied and the di nensi on does
not fit into the tol erance range. To cohpensate that, a precision

processing is I HeusHRholid BN BGlbm ion
yield and redug?lﬁlé;]ﬂtgi&éq%gﬁ}ﬁgr%?éerg??on prgg?é‘%ﬂgﬁilpr%gegﬁnggg@gﬁ%eded

in order to.reduce.the .production S . 3 e A .
t echni quere?%wle%lgﬁ\]/gwt%le Sﬁ%‘f’ %Frestﬁ g’b%rﬁpf*‘g{‘gg Qcﬂ]tg Op(ﬁé%(l)%q (C:: "rlélgfi Wlmder.
nol ding ¢ ound,in.the cylinder is. disclosed in Patent Literature
(BT "9 C RBRaber iscosineptses RSy Eply SRES BLaute A 15 HASHDE PrsBaye

t he di nensi onal precision. [0006] 50n the other hand, a technique to
i nprove t wherditheplginohakespr woldingeonafound ds injrctedtinig the mgldhysl 6BYC sfilg
the talc or clay to the phenolic resin nolding conpound is disclosed
in PTLR. Howested cufelic, T, thefine\wpak it whichrtke plesholio residebldine compame
its thermal stability in the cylinder. [Related Art Docunent]

10[ Pat ent rd it &fi 2o ilifyORQRbre. ThereforeDH-order BAPAMEARN dISKEThAEMHEAE 8Nt
Application, First Publication No. 1997-176477 PTL "2

Japanese Unexam ned n l.ication,. Fir Publ i.cat | o
2006- 06 7785 G RGEEREE oA ER DR ippalst) 15t ER L Bbheil 2 i ek

| nventi on 000 20A phenoglic resin noldjng co und, proyided in the
present il]%R?Léﬁﬁ*E‘?- VeSS ARG %Ftr%%%gmeff@ed 1 e 7 mgﬁgfogwi/ s meliin
can be used to obtain the noldings with excellent dinensional

preci si onthif easaridis lsrdSelwdrpgnd Hefornatiinesfshe mobliegs venais pdaltengiut fipm
present invention is a phenolic resin nolding compound 4 (B) a

novol Hr pthemadld and € streyd i ldifaed dpringtiodingfprdeeds. lioaddiBon, (1Gy vedd difficaid
(D) a polyethylene or polyethyl ene/polypropyl ene copol ynmer, wherein

an amount (ofyofdPurt REnRALY SidR% & rfice ROLAXRY PoHRABERRIH PEQRYWRELhe resin
copolymer relative to a total weight of the phenolic resin nolding

conpound | 5 i . 9 t he aspect of the present
i nventi on!S%Ié]%?tggg'ﬁog‘lr?Dnt}ﬁﬁ agPtha%prgénsQre( B) relative to the total anpunt

of the phenolic_resin di ng .caonpoun ybe 20 .to 40 i ght % and
o amount of ( GOMENBOTR N0 RO AR AR O oRETpHER Mol be &

nmol di ng con‘gound maybe 5 to 15 weight % [Effects of the Invention]
performed by reducing the melt viscosity of the molding compound to increase its

15  flowability and injecting the molding compound at a low pressure. In this approach, the
burr formation can be suppressed. However, this approach is difficult to apply to the
practical usage since the molding cycle become longer due to slow curing.

[0004]
On the other hand, in the injection molding using the phenolic resin molding

20  compound, a reduced production yield problem occurs since dimension of the moldings
can be easily varied and the dimension does not fit into the tolerance range. To
compensate that, a precision processing is performed afterward. However, improving the
production yield and reducing the post-injection precision processing are needed in order
to reduce the production cost.

25 [0005]



10[ 0010] The phenolic resin nolding conpound, which is an
aspect of the present invention, has an excellent noldability since
it has a superior thermal stability in the cylinder conpared to the
conventional ones and is cured rapidly1n the nold. In addition,

nol di ngs with ap t&)ﬁﬁﬁ&lemn%g??ﬁitﬁ’é}ﬁlal R‘éfﬁgb?ﬁlﬂe BRdhoRe r&%@bgﬁqﬂ 15

BEST MODE FOR CARRYI NVENTT ON ehol i ¢
i | di d,. whi.ch. i of th ' ion,
< oxpl ai RUBPREROR e i if sk s SARGRL i@t T EBsb B AP e

present 20i nvention"). . The .nol di ng conpound of .the present

i nvent i onIMFOXCTRHE hphGeded ExrcTigiigprryc diniBshsionH oresision: (A a
novol ac phenolic resin with an o/p ratio (ortho/para ratio) of 0.7 to
0.9; (B) HO6)ol ac phenolic resin with an o/p ratio of 1.1 to 1.3;

(C talc; and (D) a polyethyl ene or polyethyl ene/ pol ypropyl ene

copol ygver, wher@h thesthéuala REhdifle folimprhrahy infenbiensl pécision of the

pol yet hyl ene/ pol ypr opyl ene copol yner reFative to a total weight of

the 5 phemoli . . . , g .
The above ety BoaieS P B AR, oIkl festh B colfpoppd i
amount of ,baung, . | ene gro obt ai ned by.13C. SREGL L 0Sco in
e equat FBROTIANE I FRGe gl B RD P austl s ) 3l WRpR Y
Nunber of methyl ene groups_binding at ortho-ortho positions in phenol
nucl ei  thermal'stabilpg e cytindsst hyl ene groups binding at ortho-para
positions in phenol nuclei 10Z: Nunber of nethyl ene groups binding at
par a- par a|Rdated Adrisodqumeptienol nucl ei [ 0012] First, a novol ac
phenolic resins used for the phenolic resin nolding compound of the
presert i [Pa@dit Laeradir€] expl ai ned. The novol ac phenolic resins can be
obt ai ned by reacting phenols and al dehydes 15in the presence of an
acidic caF@by t. Hardening characteristic of these novol ac phenolic
resins varies based on the ratio of the binding positions of

e e 0 ouneret RURTLL KRS ESBYL SRS LA oo e

is preferable the weight rati o between the novol ac phenolic resin (A
and the 26%0vbi®d7phenolic resin (B), which is (B)/(A), is in the
range of 0.5 to 1 in the phenolic resin nolding compound of the
present i nvent iHL 2: Japanese Bpesanined fatchivApphmation, dlirst Fublisetion Ne.
phenolic resin (B) to be the lower limt value or higher, the

cur abid i t 30063967478 nol d can be fastened, shortening the nolding cycle.
By setting it to the higher limt value or |ower, the therma
stability in the heated cylinder 25can be kept at a high |evel,

i nproving the continuous noldability. 6

DISCLOSURE OF INVENTION
[Problems to be Solved by the Invention]
[0008]

20 A phenolic resin molding compound provided in the present invention, has
thermal stability in a heating cylinder and can be used to obtain the moldings with
excellent dimensional precision.[Means for Solving the Problems]

[0009]
An aspect of the present invention 1s a phenolic resin molding compound

25  including: (A) a novolac phenolic resin with an o/p ratio (ortho/para ratio) of 0.7 to 0.9;



[ 0014] The phenolic resin nolding conmpound of the present invention
includes (C) talc. Talk is an inorganic filling material in a flat
shape, and has a | ow shrinkage capacity, Therefore, the dinensional
preci sion of the noldings can be inproved by adding the talc. 5The
amount - of (13 ovloictghendIR: Rbin INPLH o/Blratld 6 IMPIA BYC9RsTRoMA)S 5 to 15
wei ght @6(3refer§gﬂ€in§t s 7 to f%B&%?gﬁ1'96 Bygggttihg Shg anount
of (O talg. to he the. | r Limt value ar.highe t he di mensi

or eci i onP Syt QrTs b Gk Hepetb Qo PR HEc oty Ehorelnh SgRLRL e
the amount to be the higher limt or |ower, the nechanical strength
of the moPlyeij¥lens @Mﬁqhillﬁ“f‘ép%lﬁprpﬁb‘%e Fepplymer felatipe i) total weigh g the
addition to (C) talc, other inorganic filling materials can be added
to the phelsblic rasgsinaldng einmpuodnp®ael 1. 5Teight?or ganic filling
materials are not particularly limted. For exanple, glass fibers,
clay, %ilica, chlthé aspeciesfinnpicsent veation, adbtal@abmnt of{ ANandiB) relative to
hydr oxi de, or the |ike can be used. 15[0016] The phenolic

resin nol g f . i g ; : 1he,
o vt ot oL ARG S AR RSRO XSO Aol 5,

pol yet hyl en r_.pal ] ene l.ypr | C I [ used here is not
a1 cul ot grprHRE P ROEDEIR PGy BF e BREONETR n R nd P ightnd
nol ecul ar meuggt 0 th? ol yet hyl ene or 20pol yet hyl ene/ pol ypropyl ene
copol ymer MaPe2tsbyWeighBto0. 1f the average nol ecul ar weight is |ess
than 500, the nol ecular weight is too low, and could lead to

i nadequat Etstseditbebwentiondl uting out as inpurities. If it is nore
than 8000, its dispersibility is deteriorated, causing |ower

mechar( caJ00$0T ength or inconsistency in the noldings. These coul d be
a factor of defects in the noldings. 25The anount of (D) the

pol yet hyl ene or I ot al
T liéﬁbii'é/}e‘éﬁh%glﬁihl’\s@%ﬁg%?ﬁ SyIGOIP Rl AnBpect 6f i 1p‘ré§%n€ !

anount of the nolding conmpoun 0 1.5 weight % Preferably, it

or ot e B ARGy s BBl s L 2
Compoine, R RERVeL: 3 Pk e Si EnhhTuPesy Daniey

setting the anount to be the higher limt or |lower, the workability

i n the progliingsoniticanciselludgimensienalpiceiaionean boebtaingdd t he reduced
mechani cal strength and the inadequate appearance defect can be
prevelfted. [0017] If it is needed, various additives used for the
conventional thernosetting resin 10nol di ng conpounds, such as curing
agents and curing CHREITYMCGDE FOR CARRVIRG DY T TRERRFNTION €si n
nol di ng conpound of the present invention. Al so, nold rel ease agents,
such as s te and zinc stearate, can be added. Al so, adhesion
accel erators for inproving adhesiveness of the filling materials and
t he thernosetti resin nmol di ng. conpounds can be added. .Al so

coupl i ng agent sﬁ%d?heBP]gﬁreﬁ'i“dﬂ’&ﬂf‘g,co on(idvlaglégs,anlagg%?gg%gésgpt t he
|'i ke can be added. [0018] The nol di ng conpound of the present

i nvent i onin¥eiidveisgxplaineddeloy derieafiongaterredes hpaklingeampouseef the present
can be obtained by foll owm ng processes. The above-descri bed

conmpditent mventeonyenly m xed, in the presence of the filling material,
t he

The molding compound of the present invention is a phenolic resin molding
compound including: (A) a novolac phenolic resin with an o/p ratio (ortho/para ratio) of
0.7 t0 0.9; (B) a novolac phenolic resin with an o/p ratio of 1.1 to 1.3; (C) talc; and (D) a

polyethylene or polyethylene/polypropylene copolymer, wherein an amount of (D) the

25  polyethylene or polyethylene/polypropylene copolymer relative to a total weight of the



20curing agent, the curing catalyst, the nold rel ease agent, the

pi gment, the coupling agent, or the like is it is needed. Then, the
m xed material is heat-nelt kneaded with a single kneadi ng appar at us,
such as a roll, a ko-kneader, a tw n-screw extruder, or the |ike, or
a conbi nagi : iale &@&ﬁ WE I S in which the roll and
ot her kneggﬁﬁgggggg#%¥ﬁg’%r cgﬁgg%g§$§?ﬁ%ﬁ?ﬁfﬁé kneaded material is
pell etized and pul erized..2§{Qp19 . 8 EFe nnldk%%?co ouég of th%
present inventi OfF FROVETHTHRNE! ¢/ FalGis & YR UE SOMtSEASRIgN Mgl dapunitofie
mol ding nethod is not particularly;limted to the injectiaon nolding.
For exanpbemdmahysneigioyp obtasdiy” de-NVR speeteaseepy invknequstion biigsed
applicable to other nolding nmethods, such as the transfer nolding,

t he conprbkgswon nol di ng, the 5injection conpression nolding, or the
l'ike. The nol ding condition is not particularly limted for
the ngd di ng congypumeb=gi-+y®y/@resent invention. However, the nol ding
can be perfornmed under a condition where the nold tenperature is 170
to 190C, nol di ng. i > P I i | i O0to
90 seconds, i1 i roetAyEhyelolos bHaMER pRRLORHE BRGibTR b

[ 0020] .The phenolic resin nolding conpound of the present
inventionn?%mexplained by using Exanple of the present invention and
Conpar ati ve Exanpl e bel ow. [0021] 15Row naterial m xtures having the,
conponents i n afrXvmberafaneihyleng srenpspinding phontko-pargdpatiRpiapbgneiinpplei
heating kneading rolls having different rotation speeds. The kneaded
m xtures were cooled into a sheet shape. Then, they were crushed and
pul veri zed to obtain granul ar nol ding conpounds. The workability

duri ng produci ng; Nmbémifdmgyl@m@@uﬁmn@mg appRARPatypoBitRhy B piRRol nuclei
results of the produced nol di ngs obtained 20 by nol di ng the nol di ng
conpoundscgﬁ shown in Table 1. The heat kneadi ng was perforned
in the cok ition where the rotation speeds in the fast side and the

slow side were 25.rpm.and 17 r .res i vel he t.e ature in
The fast side Al moR phEnd B R RBEabLIE b Tati BRTAGE FyRodihy
kneading tjnme was 5 to 10 m nutes. 25[0022] 10 VKLIE 9

, 341: 11P0oafithe prssent iyeytign are explamed.

The novolac phenolic resins can be obtained by reacting phenols and aldehydes
I5  inthe presence of an acidic catalyst. Hardening characteristic of these novolac phenolic
resins varies based on the ratio of the binding positions of methylene groups or
substituted methylene groups originated from the aldehydes on the phenolic hydroxyl
groups of the phenols.
It 1s preferable the weight ratio between the novolac phenolic resin (A) and the
20 novolac phenolic resin (B), which is (B)/(A), is in the range of 0.5 to 1 in the phenolic
resin molding compound of the present invention.
By setting the amount of the novolac phenolic resin (B) to be the lower limit
value or higher, the curability tn the mold can be fastened, shortening the molding cycle.
By setting it to the higher limit value or lower, the thermal stability in the heated cylinder

25  can be kept at a high level, improving the continuous moldability.
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[0014]

The phenolic resin molding compound of the present invention includes (C) talc.
Talk 1s an inorganic filling material in a flat shape, and has a low shrinkage capacity.
Therefore, the dimensional precision of the moldings can be improved by adding the talc.

The amount of taic to the total amount of the molding compound is 5 to 15
weight %. Preferably, it is 7 to 12 weight %. By setting the amount of (C) talc to be the
lower limit value or higher, the dimensional precision of the moldings are kept in a
suitable level. By setting the amount to be the higher limit or lower, the mechanical
strength of the moldings are kept in a suitable level.

[0015]

In addition to (C) talc, other inorganic filling materials can be added to the
phenolic resin molding compound. The inorganic filling materials are not particularly
limited. For example, glass fibers, clay, silica, calcium carbonate, mica, rock wools,
aluminum hydroxide, or the like can be used.

[0016]

The phenolic resin molding compound of the present invention includes (D) the
polyethylene or polyethylene/polypropylene copotymer. The polyethylene or
polyethylene/polypropylene copolymer used here is not particularly limited. However, it
is preferable that the average molecular weight of the polyethylene or
polyethylene/polypropylene copolymer to be 500 to 8000. If the average molecular
weight is less than 500, the molecular weight is too low, and could lead to inadequate
appearance or eluting out as impurities. If it is more than 8000, its dispersibility is
deteriorated, causing lower mechanical strength or inconsistency in the moldings. These
could be a factor of defects in the moldings.

The amount of (D) the polyethylene or polyethylene/polypropylene copolymer
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to the total amount of the molding compound is 0.5 to 1.5 weight %. Preferably, it is 0.7
to 1.2 weight %. By setting the amount of (D) the polyethylene or
polyethylene/polypropylene copolymer to be the lower limit value or higher, the thermal
stability of the phenolic resin molding compound in the heated cylinder can be kept in a
suitable level. By setting the amount to be the higher limit or lower, the workability in the
production can be kept in a suitable level, and the reduced mechanical strength and the
inadequate appearance defect can be prevented.

[0017]

If it is needed, various additives used for the conventional thermosetting resin
molding compounds, such as curing agents and curing catalysts, can be added to the
phenolic resin molding compound of the present invention. Also, mold release agents,
such as stearate and zinc stearate, can be added. Also, adhesion accelerators for
improving adhesiveness of the filling materials and the thermosetting resin molding
compounds can be added. Also, coupling agents, colored pigments, colored dyes,
solvents, or the like can be added.

[0018]

The molding compound of the present invention can be produced by
conventional methods. For example, it can be obtained by following processes. The
above-described components are evenly mixed, in the presence of the filling material, the
curing agent, the curing catalyst, the mold release agent, the pigment, the coupling agent,
or the like is it 1s needed. Then, the mixed material is heat-melt kneaded with a single
kneading apparatus, such as a roll, a ko-kneader, a twin-screw extruder, or the like, or a
combination of multiple kneading apparatuses, in which the roll and other kneading
apparatus are combined. Then, the kneaded material is pelletized and pulverized.

[0019]
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The molding compound of the present invention is suitable for the injection
molding. However, the molding method is not particularly limited to the injection
molding. For example, the molding compound of the present invention can be applicable
to other molding methods, such as the transfer molding, the compression molding, the
injection compression molding, or the like.

The molding condition is not particularly limited for the molding compound of
the present invention. However, the molding can be performed under a condition where
the mold temperature is 170 to 190°C, molding pressure is 100 to 150 MPa, and curing
time is 30 to 90 seconds, if an injection moulder is used for example.

[Example]
[0020]

The phenolic resin molding compound of the present invention is explained by -
using Example of the present invention and Comparative Example below.
[0021]

Row material mixtures having the components in a ratio (weight %) shown in
Table 1 were kneaded with heating kneading rolls having different rotation speeds. The
kneaded mixtures were cooled into a sheet shape. Then, they were crushed and
pulverized to obtain granular molding compounds. The workability during producing the
molding compounds and property evaluation results of the produced moldings obtained
by molding the molding compounds are shown in Table 1.

The heat kneading was performed in the condition where the rotation speeds in
the fast side and the slow side were 25 rpm and 17 rpm, respectively, the temperature in
the fast side and the slow side were 90°C and 20°C, respectively, and kneading time was
5 to 10 minutes.

[0022]
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90 S

e 16 81, 0

ve St. 31 110010 St S
10

()1

Ot 90 Lii
09

6
12 Si

poes) eeg peog peg poeg pesy pooo | posg | opoon | poon | pag Rusenom
2 0% a1 &1 3 g€ ot G L 2] at (UIy AUBORYS jeuUSY |
0z 39 ot 09 ot 58 g 08 st 08 st (Ees/wdy e aing | ssmwegy
gt s o e i o1 be 51 gt 0z 0z om:%smwtwﬁmcga
o6z ae 062 o2t 082 g2z 012 siz | 082 | S | 022 | Lsians syesarwog
to o ia e zo €0 Lo ro £0 to Lo wiale sseaa pion
€0 e &0 viggddd QMMMMM Mpnw_..wﬁsﬁwom
20 0z 00 gn a0 20 s0 30 auaipstog
ot ot o't o't o o o o ot o o't weigion
o &t A & &} ot £t A 21 &t &1 juade Bunesg soue Buung
g1 6 81 G 6 6 5 6 6 5 6 AEID By
0 5 0 5 6 8 8 5 8 8 5 ofe L sesocues
£y gk 4 e £y % or o £ 15414 ik ARGE; SRR
£S s &5 o9 €8 5% ge £ 55 8 po | aumensisaiyiauea
ai ot 01 ot o1 05 0 st o a1 O |y s myouedd seioneny
o 6t 0z &1 2 o 0% %) 0z oz D2 | oy psms smosaeg segonong
%:%MMM& @WWML%HVMO NMMMHMMKMQ mmnm“w%“ﬂan. ﬁewmwﬂmmmwww mMMM_MMMxMo m“m“wﬂ_‘“”w‘omo b adue| e stwed) 2 sduend; | adirexy




<0 P 000 1 alchuex3l , 1-7-771 05 U. 6 Fc LO SO L O 91 PO0OO
aPrue'.:3 08 Cv t 01

10

15

20

25

11
[0023]

Each component used for Examples of the present invention and Comparative
Examples are shown below.

(1) Novolac phenolic resin A: “A-1082G” manufactured by SUMITOMO
BAKELITE COMPANY LIMITED, o/p ratio=0.8

(2) Novolac phenolic resin B: “29834K” manufactured by SUMITOMO
BAKELITE COMPANY LIMITED, o/p ratio=1.1

(3) Hexamethylenetetramine: “HEXAMINE” manufactured by CHANG
PETROCHEMICAL. CO. LTD.

(4) Glass fiber: “CS3E479S8” manufactured by NITTO BOSEKI CO. LTD.

(5) Talc: “Tale DS-34" manufactured by FUJI TALC INDUSTRIAL CO. LTD.

(6) Clay: “SP33” manufactured by FREEPORT KAORIN INC.

(7) Curing accelerating agent (Magnesium oxide): “KYOWAMAG 30~
manufactured by KYOWA CHEMICAL INDUSTRY CO. LTD.

(8) Polyethylene: “POLYLETS OX-18P” manufactured by CHUSEI OIL CO.
LTD.

(9) Polyethylene/polypropylene copolymer; “HIGHWAX 4202E” manufactured
by MITSUI CHEMICALS INC.

(10) Mold release agent (stearate): “STEARATE SAKURA™ manufactured by
NOF CORPORATION

(11) Colorant (Carbon Black): “CARBON BLACK #750B” manufactured by
MITSUBISHI CHEMICAL CORPORATION
[0024]

The molding methods of the test pieces and the evaluation methods used in the

gvaluation of properties is explained below.



80 0 523 08 PO00 1 eidulex3 hluvolac phenolic resin (# 201 tilp
ratio: OS Now ac phenolic resin (B) I 10 of o ratio" 1 1
Cseurtuenel aual Apeurol aH Jell!) ssel E) .goiei 6.6010 Curing
accelerating agent 1.2 01W.tcloo scnué t aed

Eglrr)};regg)s/: \e/ge/s f lrjdel?g g{oﬁ{bﬁ%% ls%rEllé%)ﬁ:lsy piEles wéf@ﬁx%dﬁée%%}aﬁle rt’l‘ﬂﬁsfemnolding
(mold temperature; 175°C, curing time: 3 minutes), and evaluated in accordance with the
JIS K 6911 standard.
(2) Dimensional precision: Test pieces in a cylindrical shape, which had an outer
5 diameter of 40mm, an inner diameter of 34mm, and thickness of 3mm, were produced by
injection molding (mold temperature: 175°C, curing time: 25 seconds). Then, the inner
diameters were measured (n=18), and the standard deviation ¢ was obtained.
(3) Cure rate: Time needed for 10 to 90 % of curing against the maximum load
was measured with the CURELASTOMETER (manufactured by JSR CORPORATION)
10 (4) Thermal stability: First, test pieces having volume of 90mm® were molded by
10 shots continuous molding (cylinder temperature: 90°C, moid temperature: 175°C, the
next moldings were done in the same molding condition as one shown above) with an
injection molding machine (100 Ton, screw diameter ¢: 40mm) manufactured by
TOSHIBA MACHINE CO. LTD.. Then, a phenolic resin molding compound was
15  allowed to be stand in the state of being weighted in a heating cylinder. After some time
was elapsed, injection was performed. Then, the longest standing time, which allows the
melted material to be fluidized and to be sufficiently injected into the mold, was obtained
when molding was performed in varied standing times.
(5) Workability: Workability during material production was confirmed.
20 Good: The workability was excellent
Bad: Tt was difficult to roll-knead the material
[0025]
Table 1 shows that Examples 1 to 4 are the molding compounds of the present
invention, and they showed excellent compressive strength, dimensional precision, cure

25  rate, thermal stability, and workability.



Di rnensional precision 80 1 (urn) 20 Cure rate 4msec5 76 | 01

puttu) Ages testuatti PO0041PeliloM c¢c C .,- in" a 0O0OEauaz20o
11 [ 0023] Each conponent used f?é Exanpl es of the present
i nvention and Conparative Exanpl es are shown bel ow. (1)

Novol ac phenol i | nacA A ) t .

BAKELI TE COMPA ‘E‘?ﬁ)lolﬁé@ “Q &‘?’gf”?g:(’%%% E%ﬁ‘?ﬁ ,{]O%\l/{g{}vgci!%%ﬂ%’]ﬁ c
H _ " y " ] | M T (]

O p rat i oesimith ofp R o S Kot REHISIEER a HeAIoro: Pl A Ages low,and thc

manuf act ured by CHANG PETROCHEM CAL. CO. LTD. 10(4) G ass fiber:

" CS3E4 79t impapignalaresigen plthrimofdingosekdetenmpratettpince curing in(thy mpdd was

"Tal ¢ DS-34" manufactured by FUJI TALC | NDUSTRIAL CO. LTD. (6) d ay:

"5P33" maslofvact ured by FREEPORT KAORI N | NC. (7) Curing
accel erati ng agent (Magnesi um oxide): "KYOMMAG 30" manufactured by

KYOM CHEM CAL 1 NRVRbRNnEEdmphiiad of Comparative Example 2, the novolac phenolic

resin with o/p ratio of 0.7 to 0.9 was not included. Therefore, its thermal stability was
reduced because of too fast curing. Also, workability was deteriorated.
In the molding compound of Comparative Example 3, the polyethylenc or
polyethylene/polypropylene copolymer was not included. Therefore, generation of
10 friction heat against the screw was not suppressed, and its thermal stability was reduced.
In the molding compounds of Comparative Examples 4 and 6, the amounts of
the polyethylene or polyethylene/polypropylene copolymer were too high. Therefore,
compressive strength, dimensional precision, and workability were reduced.
In the molding compounds of Comparative Examples 5 and 7, the talc was not

15 included. Therefore, dimensional precisions were reduced.

INDUSTRIAL APPLICABILITY
[0026]
The phenolic resin molding compound of the present invention has the balanced
20 thermal stability in the heated cylinder and curability in the mold at a high level. Also,

moldings with an excellent dimensional precision can be obtained by using the molding
compound of the present invention. Therefore, it is suitable to be used as a molding
compound for producing the molded products in which above-mentioned characteristics
are required. Such molded products includes auto parts (motor-related parts, such as

25  varieties of motor gear cases, motor brush holders, varieties of bushes, or the like),



15(8) Pol yet hyl ene: "POLYLETS OX- 18P" manufactured by CHUSEI O L CO
LTD. (9) Pol yethyl ene/ pol ypropyl ene copol ynmer: "H GHWAX 4202E"
manuf actured by M TSU CHEM CALS | NC. (10) Mol d rel ease
agent (stearate): "STEARATE SAKURAI" nﬂﬁufactured by 20 NOF

CORPORATI N oz o ): "CARBON BLACK #750B"
nanufactu$%3ﬁ§§Oﬁf%%%é%%&ﬁh%@Eﬁ%ggggégggggﬂ$%%N [ 0024] The nol di ng
nmet hods of the test pieces and the eval uation nethods used in the 12
(1) Conpressive strength: Test pieces were produced by the transfer
nol ding (nold tenperature: 175C, curing tine: 3 mnutes), and

eval uated in accordance with the JIS K 6911 standard. (2)

D nmensi onal precision: Test pieces in a cylindrical shape, which had
an outer 5 diameter of 40nm an inner dianeter of 34mm and thickness
of 3mm were produced by injection nolding (nold tenperature: 175C
curing time: 25 seconds). Then, the inner dianeters were neasured
(n=18), and the standard devi ati on a was obt ai ned. (3) Cure
rate: Time needed for 10 to 90 % of curing agai nst the maxi num | oad
was neasured with the CURELASTOVETER (nmanufactured by JSR
CORPORATI ON) 10(4) Thermal stability: First, test pieces having

vol unme of 90mMmB were nol ded by 10 shots conti nuous nol di ng (cylinder
tenperature: 90C, nold tenperature: 175C, the next nol dings were done
in the sane nol ding condition as one shown above) with an injection
nmol di ng machi ne (100 Ton, screw dianeter 9: 40m) manufactured by
TOSH BA MACHI NE CO. LTD.. Then, a phenolic resin nolding conpound was
15 allowed to be stand in the state of being weighted in a heating
cylinder. After some tine was el apsed, injection was perfornmed. Then,
the | ongest standing tinme, which allows the nelted material to be
fluidized and to be sufficiently injected into the nold, was obtained
when nol ding was performed in varied standing tines. (5)
Wor kabi lity: Wbrkability during material production was confirnmed.
20Good: The workability was excellent Bad: It was difficult to
roll-knead the material [0025] Table 1 shows that Exanples 1
to 4 are the nol di ng conpounds of the present invention, and they
showed excel | ent conpressive strength, dinmensional precision, cure
25rate, thermal stability, and workability. 13 I n the nol ding
conpound of Conparative Exanple 1, the novol ac phenolic resin with
o/p ratio of 1.1 to 1.3 was not included. Therefore, cure rate was

sl ow, and the di nensional precision of the noldings was deteriorated
since curing in the nold was slow. 5In the nol ding conmpound of
Conpar ati ve Exanple 2, the novol ac phenolic resin with o/p ratio of
0.7 to 0.9 was not included. Therefore, its thermal stability was
reduced because of too fast curing. Al so, workability was
deteriorated. In the nolding conpound of Conparative Exanple 3, the
pol yet hyl ene or pol yet hyl ene/ pol ypr opyl ene copol yner was not

i ncl uded. Therefore, generation of 10friction heat against the screw
was not suppressed, and its thermal stability was reduced.



In the nol di ng conpounds of Conparative Exanples 4 and 6, the anmounts
of the polyethylene or polyethyl ene/ pol ypropyl ene copol yner were too
hi gh. Therefore, conpressive strength, .di nensi onal precision, and

wor kability were reduced. In the noldiﬁg conpounds of Conparative
Exanpl es pyamgig/, the talc was not 15included. Therefore, dinensional
preci sions were reduced. | NDUSTRI AL APPLI CABI LI TY [0026] The phenolic
resin nol di ng conpound of the present invention has the bal anced

20t her mal stability in the heated cylinder and curability in the nold
at a hlgh | evel . Alsq, moldings with an excel |l ent di nensi onal
preci si onlcan b@pB@FﬁWﬁEﬁ"BVﬂ §gﬁ@“Pﬂé“H%W@ﬁﬁﬁhconpound of the
present invention. Therefore, it is suitable to be used as a nol ding
conpound for pr(@’c)wclia’vglacmdaemiiwesjnp\rititmwls ritip (etthohambetia-afént fodhd
characteristics are required. Such nol ded products includes auto
parts § not or - r eiBtamkhveRciphendicabsiasvithanaryp eitioas 10f tops.0or gear cases,
not or brush hol ders, varieties of bushes, or the like), 14 varieties
of gear parts, @%Qﬁ@u&kp bulb parts, or the like. 15 CLAIM5S 1.A
phenolic resin Jlng conpound conpri si ng: (A) a novolac

h | i i ho/ . 9;
e O rover he et %t%?ﬁf%iﬁwg‘a@?ﬂﬁﬁ?flgﬁé Fhofingylidrdn® U

talc; and (D) a polyethylene o | yet hyl ene/ po pro yl ene

copol ynmer, wher&l wwtéﬁﬁa}ﬂw@pfye%ylemﬁ &r B%'W@ﬁ’ ﬁi) enkypEipylene copolymer
pol yet hyl ene/ pol ypropyl ene copol ynmer relative to a total wei ght of

t he phenotelative ¢s i totaiovel ghigpfeherpleamalic iesinomslding dontpowei ih.5 % 1.20veighrte.
phenol i c resin nol ding conpound according to Caim1l, wherein a total
anmount) of (A) and (B) relative to the total anobunt of the phenolic
resin nol ding conpound is 20 to 40 wei ght % and an anount of (C)

relative 30 therfabighoRERYH mOldifd@nifRERP hErdifS tICTRh ] BlcctPREAd
is5t015weighteoé%)10 médirg iy Tes 1 Ve
amount of (A) and (B) relative to the total amount of the phenolic resin molding

compound is 20 to 40 weight %, and an amount of (C) relative to the total amount of the

phenolic resin molding compound is 5 to 15 weight %.



