POLYACETAL RESI N COWVPCSI TI ON HAVI NG Hl GH TEMPERATURE STI FFNESS 1 BACKGROUND
OF THE ‘I NVENTION Field of the Invention The present invention relates to a
novel pol yacet al resih-conp9§ition, and nore partjcularly to a 5 pol yacetal
resin conposition sinultaneously having an excel Feht hi gh-tenperature .
stif¥fiess and an excellent lubricity. Related Art Pol yacetal reg) iﬁiﬁn ;
engineering resin 10 excellent in strength characteristics, fatli %e (9%
resi stance, self-lubricating property, etlc.s and is extensively in use in
many fields such as autonobiles, machines, electrical industry, electronic
I ndustry_and &he | i ke. _On-the other hand ol yam de resin i s an _engi neering
resin exc¥YARETRR Egsﬁﬂp§9NRQ§§¥iQﬂuﬂﬂvﬁd%(ﬁ&QﬁmﬂEM%ﬁﬁéTHﬁge§T§SgH§§§n
resistance, flexibility, etc., and Is extensively in use in many fields
such as autonobiles, machines,-electrical industry, electronic industry and

the like, sim 0_pol yac | resin. 20 In the recent

years, ﬁig%éaﬁégéﬁﬁéigg;ﬂége%bggﬁﬁiqqunnred of these engi neering resins,
and t oday equi t innot be satisfied by a single resin. Thus,

pol ymer al o%%fféﬂghéggegnggﬁ$ﬁgp'aIon formed between pol yacetal resin and
polyolefin resin are fﬂ§e£¥§gent invention relates to a novel

polyacetal resin composition, and more particularly to a

5 polyacetal resin composition simultaneously having an
excellent high-temperature stiffness and an excellent
lubricity.

RelatedIArt
Polyacetal_resin is an ehgineering-resin
10 excellent in.strength characteristics, fatigue resistance,
self-lubricating proberty, etc., and is extensively in use
in ﬁany fields such as automobiles, machines, electrical
'industfy, electronic industry and the like. On the other
hand,'polyamide resin is an engineering resin excellent in
15 impact resistance, frictional resistance, abrasion
}*ﬁ resistanqe, flexibility, etc., aﬁd is extehsively in use
in many fields such as automobiles, machines, electrical
industry, electronic industry and the iike, similarly to
polyacetal resin.

20 . In the recent years, higher properties have
become required of thesé engineering resins, and today
such requirehents cannot be satisfied by a ;ingle resin.
Thus, polymer alloys, such as a polymer alloy formed

between polyacetal resin and polyolefin resin are observed

25 with interest.
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addi ng 1-40 parts by weight of an inorganic powdery materi al

by wei

fromJ

h interest. -2- On the other hand, regarding polyner alloy nade of
pol yacetal resin and pol yam de resin, no nethod capable of controlling the
nor phol ogy of such a polynmer alloy is known, and therefore no pol yner all oy
having both a high stiffness at high tenperatures and good lubricity Ras
yet been found. As exanples of a blended mi Xture consisting of a pol yacetal
and a polyam de resin, a polyagetal resin conposition prepared by
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pol yacetal resin and 95% by volune or less o
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a polyamde resin is known

and a

pol yacetal resin conposition prepared by dispersing a pol yam de having a
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of a polyacetal resin and 0.01-10% by wei ght of a polyam de resin
(4, 6- nandn)thextexf ar @ chy apel pinercaildoys havdng bodrh kajaigdsest Pefmeds
Publication No. 2-11625 . There is described in Japanese Patent Kokai
No. 63a343Aph Hampemateresecand gaefndubrigitiyndase el e Lowrdar to

t hat of

As examples of a blended mixture consisting of a
polyacetal resin and a polyamide resin, a polyacetal resin
composition prepared by adding 1-40 parts by weight of an
inorganic powdery materiél to 100 parts by weight of a
composition consisting of 5% by volume or more of a
polyacetal resin and 95% by volume or less of a polyamide
resin is known from Japanese Patent Application Kokai (Laid-
Open) No. 63-34377, and a _polyacetal resin' composition
prepared by dispersing a polyamide having a maximum particle
diémeter of 10 ym and consisting of 90% by weight or more of
a polyacetal resin and 0.01-10% by weight of a polyamide
resin (4,6-nylon) into a polyacetal resin is known from

Japanese Patent Publication No. 2-11625 . There is
described in Japanese Patent Kokai No. 63-34377 that another
resin having a melting temperature similar to that of
polyoxymethylene may be used to produce a synthetic resin
needle valve having high anticorrosion, employing
polyoxymethylene in place of metal. Also, there is disclosed
in Japanese Patent Unexamined Publication (KOKAI) No. 2-11625
the above composition employing a specific polyamide having

2 high melting point in order to

nor e

a



. pol'yoxynet hyl ene may be used to produce a synthetic resin needle val ve
" havi ng hi gh anticorrosion,  enploying pol yoxynethylene in place of
metal. Also, there is disclosed in Japanese Patent Unexani ned Publication
(KOKAI) No.. 2-11625 the above conposition enploying a specific polyam de
havitg a high melting point in order to -3- prevent polyam de added to
pol yoxynet hyl ene as a heat stabiIizerquﬂnseparating out in a nol ding

nachine screw or a tal .gold.., .| tFose i or ar% riferences, there are no
descr i pt i BFEVeRE cpgiEanidn hsgde{iob fe P@iwgm? BY18RE nafo| facBeAt
. : . bt e Catif 1 q
{5|E'r o ?39@%1%‘%%%?%5{75;%”' e g ghE if %nagﬁﬁﬁﬁéﬁﬁﬁéﬁﬁ%gsigﬁﬁfaﬁ‘rﬂe a
. . . . . . h
P Yoce. op hetad Mchd.® 1d Hosd R18F HERSFel¥ndll, 'ors Eref B 1N

reinforci agsef{SeioR" WEP! sﬁf&%@s@i/oﬂ hiﬁtewnit%e RempoRAt iR b bgcause

pol yacetal resin is poor in vetness at e interface with filler, such as
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glass fiber and the like. [In addition, suchea rei nforcenent using a
filler hagempéfsiture stiffness and lubricity. |

On the other hand, it is a well known technique to
reinforce a polyacetal resin with a filler, such as glass
fiber and the like, for the purpose of enhancing its high-
temperature stiffness. HoweQer, the reinforcing effect
brought about by this technique has been small, because
polyacetal resin is'poor in wetness at the interface with
filler, such as glass fiber and the like, and therefore quite
low in adhesive strength to'glass fiber.and the like. In
additioﬁ; such a reinforcement using a filler has been.
disadvantageous in that it simultaneously deteriorates the
lubricity tq a lafgé extent, which is an original property of

polyacetal resin.
SUMMARY OF THE INVENTION

The present invention relates to a polyacetal resin .
compésition comprising 100 patts by weight of a . resin
inéfédient (A) ‘which_ comprises 90-50% by weight of a
polfécefal.resin (a) énd.10-50% by weight of a polyamide
resin.(b) having'a méltiﬁg pdint of up to 230°C, 0.05-20

parts by weight of a dispersant (B) and 5-40 parts by weight



di sadvantageous in that it sinmultaneously deteriorates the lubricity to a

" large extent, which is an original property of polyacetal resin. SUVWARY OF

THE | NVENTI ON The present invention relates to a polyacetal resin
conposition conprising 100 parts by weight of a resin ingredient

whi ch conpri ses 90-50% by wei ght of a polyacetal resin (a) and- 10-50% by
wei ght of a polyamde resin (b) having .a nelting point of up to [err],
0.05-20 parts by weight of a dispersant (B) and 5-40 parts by wei ght -4-
of a fibkea (FQL1lexni (Cppl gagddpoleamidebresdi N B AL AYMap aalk iGhun

di aneter of 0.03-10 [err] and a maxi num aspect ratio of up to 2 and being
di sper sparticdemndtiametel ofi 0.p3+yacemnadnd esimaximum aspederating dihe
filler (C is coated by the polyamde resin (b) in the polyacetal resin
conposi tpotoof2 tdnd pretnat diapensedninUa mattix ebnpaidt podyiacetalpossi bl e
to prepare a polyner alloy which is excellent in high-tenperature stiffness
and | ubreginy, (ahd hRrefeakRlyol she tHhbleBRI(E) DESCROALEON OF HRAN NGS

Fi gures 1£a) and 1(b) are each a scannin% el ectron, L.
polyamide resin (b) in the polyacetal resin composition of

the present invention.
Using this composition it is possible to prepare a
polymer alloy which 1is eXxcellent in high-temperature

stiffness and lubricity, and has a good colour tone. o
BRIEF DESCRIPTION OF DRAWINGS

Figures 1l(a) and 1(b) are each a scanning electron
microscopic photograph illustrating a rupture cross-section
of one example of molded product made of a composition of the
present invention.

Figures 2(a) and 2(b) are each a scanning electron
microscopic photograph illustrating a rupture cross-section
of a molded product made of a composition which contained no
polyamide resin, but otherwise was in accordance with the
present invention.

Figures 3(a) and 3(b) are each a transmission type
electron microscopic photograph illustrating the morphology
of a composition which contained no filler, but otherwise was

in accordance with the present invention.



.m croscopi ¢ photograph illustrating a rupture cross-section of one exanple
of nol ded product nade of a conposition of the present invention. Figures
2(a) .and 2(b) are each a scanning el ectron m croscopi c photograph
illugtrating a rupture cross-section of a nol ded product nmade of a
conpoSition which contained no polyam de resin, but otherw se was.in
accordance with the present invention. Eigures 3(a) and 3(b) are each a
transm ssion type el ectron m croscopi ¢ photograph illustrating the
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The oxynet hyl ene honopolyner is obtained by polynerizing fornal dehyde
or any of its cyclic oligonmers such as triner
DETAILED DESCRIPTION-OF PREFERRED EMBODIMENTS

The polyacetal resin used in the present invention may

be any oxymethylene homopolymer or copolymer. The

gg oxymethylene homopolymer is bbtained by polymeri;iné
formaldehyde or any of its cyclic oligomers such as trimer
(trioxane), tetramer (tetraoxane) and the 1like, and is
constituted substantially of oxymethyiene units 4+ CH,0 3.

- On the other hand, the oxymethylene copolymer may be
comprised 6f a polymeric structure in which oxyalkyiene upits
other than oxymethylene are randomly introduced into a chain
constituted of oxymethylene units. The content of said other
oxyalkylene units in the oxymethylene copolymer is preferably
selected from a range of 0.05-50 moles and more preferably
from a range of 0.1-20 moles, both being per 100 moles of the
oxymethylene unit. '

The other suitable_ oxYalk?lene units, include
oxyethyiene, straight or branched chain oxypropylene, and
straight or branched chain oxybutylene, and 'oxyphenyiene
units. The introduction of one or more types of 6xyalky1ene

units are allowable. Among these other oxyalkylene units,

the oxyethylene unit



(trioxane), tetranmer (tetraoxane) and the like, and is constituted
substantially of oxynethylene units [err] . On the other hand, the
oxynet hyl ene copol ynmer nay be conprised of a polyneric structure in which
oxyal kyl ene units other than oxynethylene are randony introduced into/ a
chain constituted of oxynethylene units. The content of said other

| kyl | ' t ' ' ted f
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a range o 50 nol es and nore erably froma'range o nol es,

both bebigtaerah@@rylete Of uhlie)OGTE b ROe i tardhe pardliidilar By t abl e
oxyal kyl ene units, I ncl ude oxyet hyl ehe, straight or branched chain
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units. The introduction of one or nore types of oxyal kyl ene units are

al | onwaprepertimesg ofhate gdlkyaceyal kyéeir compesitlienoxyet hyl ene unit

-6- [err] and the straight chain oxybutylene unit

(oxyt et r anet®thd enexymethylleayver | copolymepsrt may arbg pobtednedy fbhym t he

vi ew poi nt of inproving the physical properties of the polyacetal resin
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formaldehyde such as trioiane or tetraoxane, with a cyclic
ether such as ethylene oxide, propylene oxide,
epichlorohydrin, 1,3-dioxolane, glycol formal or diglycol
formal. Oxymethylene block copolymers where at least 50% by A
mole of the main chain is constituted of oxymethylene units
and the remainder is constituted of units other than
oxymethylene are also included in the oxymethylene copolymer
referred to in the present invention.

In the composition of the present invention, one type
of said polyacetal resin or two or mbre types in combination
are used.

As examples of the polyamide resin used in the
composition of the present invention are: nylons such as
nylon 11, nylon 12, nylon 6, nylon 610, nylon 12 and
copolymers of these nylons; polyamide resins containing in
its molecular chain 0.1-50% by weight of straight chain
alkylene oxide units having 1-10 carbon atoms; polyamide
resins containing in its molecular chain 0.1-50% by weight of
straight chain alkyl ester units having 1-10 carbon atoms;
polyamide resins wherein the amide bond hydrogen of the main
chain is partially substituted by an alkoxymethyl group such

as a methoxymethyl group; and copolymer comprising any of the

above polyamide resins. Among these



copol yneri zi ng formal dehyde or a cyclic oligoner of formal dehyde such as -
tri oxane or tetraoxane, with a cyclic ether such as et hyl ene oxi de,
pr opyl ene oxi de, epichl orohydrin, 1, 3-dioxolane, glycol formal or

di glycol formal. Oxymethyl ene bl ock copol ynmers where at | east 50% by nol e
of the main chain is constituted of oxynethylene units and the remainder is
constituted of units other than oxynethylene are also included in the
oxynet hyl ene copolyner referred to in the present invention. In the
conposition of the present invention, one type of said polyacetal resin or
two or nore types in conbination are used. As exanples of the polyam de
resin used in the conposition of the present invention are: nylons such as

nylon 11y nyboPahaaeWedids, HARL %iﬁa"é’ﬂpé?t?ﬂé peR ALY _%g)ftc?bhese

nyl ons; polyanide resins containing in 1ts nolecular chain 0.1-50% by

wei ght of sps@bghiarehaisedlity!@ne grdsihtniivedeyong 1140 thal pestnns;
pol yam de resins containing in its nolecular chain 0.1-50% by wei ght of

strai ght chinvenkivin eshése polynita\redand vy 6a12RA ST, dOLUGBIREESI NS
wherein the am de bond hydrogen of the nmain chain is partially substituted

by an al koxyagetdeylused dnpeanbihati®ona ‘et hoxynet hyl group; and copol yner
conprising any of the above pol yam de resins. Anobng these
5 In the composition of the present invention, it
is necessary to use the polyacetal resin and the polyamide
resin in a ratio, such that 90-50% by weight of polyacetal
resin and 10-50% by weight'of polyamide resin, preferably
90-60% by weight of polyacetal resin and 10-40% by weight
10 of polyamide resin, and mbrémpreferably 90-70% by weight
of polyacetal resin and 10-30% by weight of polyamide
resin are used based on the total weight of the resin
ingredient.
| If the amount of polyacetal resin is smaller
15 than 50% by weight, the composition obtained therefrom
| cannot sufficiently exhibit: the characteristic'properties
}J' of polyacetal resin aﬁd therefofe the object of the
present invention cannot be achieved. If the amount of
polyacetal resin exceeds 90% by weight, the characteristic
20.pFoperties of polyamide resin.cannot sufficiently be
_exhibited, and_therefore”the object of the present
'iﬁvention cannot be achieved,
N | As examples of the-dispetsant used in the
present invention, the fql;owing can be referredito:
25 meiamine deri§atives represented by the following general

formula (I):
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1 polyam de resins, those having a nelting point of up to [err] are used in
the present invention. |In the present invention, these polyam de resins
may be used singly, or two or nore nay be used in conbination. 5.

In the conposition of the present invention, it is necessary to use the.,
pol yacetal resin and the polyamde resin in a ratio, such that 90-50% by
wei ght of polyacetal resin and 10-50% by8wei ght of pol yani de resin,
preferably 90-60% by weuﬂﬁlof pol yacetal regBn and 10-40% by melght 10 of
pol yam de resin, and nore pgpferably 90- 70% 0y wei ght of polyacetal resin
and 10- 30% by wei ght of pmﬂgr eﬁgﬁ§}ndgﬁgbused based on the total weight
of the resin ingredient. t he f pogx §acetal resinis smaller 15

t han 50% by wei ght, the conp05|t|on obﬁalned t her ef rom cannot Igufflmently _
exhibit the characteristic propegties gf polyacetal resin ané t'herefore the
obj ect of the present invention cXapet be achieved. If the anount of

pol yacetal resin exceeds 90% by vveiﬁht the characteristic 20 properties of
pol yam de resin cannot sufficientlylbe exhibited, and therefore the object
of the present invention cannot gur§5&Qleged As exanples of the dispersant
used in the

1 6

1 wherein R™ to R~ each represents hydrogen atom, straight

or branched chain alkyl group having 1-30 carbon atoms,

cycloalkyl group having 3-30 carbon atoms, aryl group or
—(CHz)m-OR7 (R7 represents a straight chain alkyl group
5 having 1-5 carbon atoms and m represents an integer of

1-4), wherein at least one of Rl to R4 is —(CHz)m—OR7;
urea derivatives represented by the following general
formula (II):

R{\ //Rlo

/N - C - N e o 0 (II)
g9 I N gl
(o)
8 11

wherein R™ to R each represents hydrogen atom, straight
10 or branched chain alkyl group having 1-30 carbon atoms,
cycloalkyl group having 3-30 carbon atoms, aryl group or
12 12
—(CHz)n—OR (R
having 1-5 carbon atoms and n represents an integer of

1-4), wherein at least one of R8 to R11 is -(CHZ)n—ORIZ;

represents straight chain alkyl group

15 aminoformic acid derivatives represented by the following
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present invention, the follow ng can be referred to: 25 nel am ne
derivatives represented by the follow ng general formula (1): -8- [ERR]
1 wherein [err] to [err] each represents hydrogen atom straight or
brakched chain al kyl group having 1-30 carbon atons, cycloal kyl group
havi ng 3-30 carbon atons, aryl group or [err] (R7 represents a straight
chain al kyl group 5 having 1-5 carbon atgnme and mrepresents an integer of

1-4), erei I ot .Lerr] to [err] is [err] urea derivatives.
represgﬁte§%%?tqﬁfﬁgﬁmﬁgfngiﬁiﬁéral formula (11): R 8 R 10 N -
C- N ... (I'l) TERR] wherein [err] to [err] each
represents hydrogen atom straight 10 or branched chain al kyl group having
1-30 carbon atons, cycloal kyl group having 3-30 carbon atons, aryl group or
[err] (R12 represents stragdht chain al kyl group having 1-5 carbon atons
and n represents an integer ot\; 4) wherein qg | east one of R to R is
[err] / lcl o - s e (III)

14
R 0

13 14

wherein R and R each represents hydrogen atom,

' stralght or branched chaln alkyl group-having 1-30 carbon

NN atoms, cycloalkyl group hav1ng 3-30 carbon atoms, aryl

5 group or —(CHz)p—ORls (R?s_:epresents straight chain alkyl

grbup having 1-5 carbon atbms and p represents an integer

of 1-4), wherein at least one of R13 and R14 is

_(cHZ)p-ORIG; and R1°®

represents hydrogen_atom, straight
or branched chain alkyi gfeup havingl1—30 carbon atoms,

10 cycloalkyl group having 3-30”carbon atoms or aryl group;
'guanidine derivatives,repfesented by the following general

formula (IV):

S
Rlz\\ : //’ng
/N - ﬁ - N\ o e (Iv)
187 20 '
R | NRZ; R

wherein R17 to Rzo each represents hydrogen atqm, straight

or branched chain alkyl group having 1-30 carbon atoms,

15 cyeloalkyl group having 3-30 carbon atoms, aryl group or

22 ,.22

-(CHZ)q-OR (R _represen;s,straight chain alkyl group

having 1-5 carbon atoms and g represents an integer of
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~ 15 amnoform c acid derivatives represented by the follow ng -9- 1
general formula (I11): 13 [ERR] wherein R13 and [err] each represents
hydrogen atom strai ght or branched chain al kyl group having 1-30 carbon
atons, cycl oal kyl group having 3-30 carbon atons, aryl 16 16 5 group”or
[err] ([err] represents straight chaiz al kyl group having 1-5 carbon
atons and p represents an integer of I-4), "wherein at |east one of [err]

and [enr] 1) ewllereiandt| teakt one ereml w_r@%nigtownS?rabﬁﬁtz,or
branched chain glkyl group having 1-30 carbon atoms, 10 cyél 8al kyl ‘group

havi ng 3- 3ha Nr &b PEB et sahyd rogenD a tensnish el giet | §at bygacheRr esent ed
by the follow ng general fornmula (IV): [ERR] wherein R to each
r epr esent shiajidy Gjkky ht gnroupt havihg A-30r @axdbaxh dteoms al day | cye bl kwyi ng
1-30 carbon atons, 15 cycloal kyl group having 3-30 carbon atons, aryl group
or [err] grouperhdvingepr20eansbonr atgms oriaryl kytoypoup
5 Examples of the melamine derivatives represented
by general formula (I) include the following compounds
such as monomethoxymethylmelamine, dimethoxymethylmel-
amine, trimethoxymethylmelamine, tetramethoxymethylmel-
amine, pentamethoxymethylmelamine, hexamethoxymethyl-

10 melamine, and derivatives of these éompounds obtained by
partially or wholly replacing the methoxy groﬁps of these
compounds with at least one member selected from the group
consisting of ethoxy group, n-propoxy group, iso-propoxy
group, n-butoxy group, iso-butoxy group, sec-butoxy group,

15 t-butoxy group, pehtyloxy group and the like.

Examples of the urea derivative represented by
general formula (II) include the following compounds such
as N-methoxymethylurea, N,N-dimethoxymethylurea, N,N‘'-
dimethoxymethylurea, N-methoxymethyl-N'-methylurea,

20 N,N-dimethoxymethyl-N',N'-dimethylurea, N,N,N’'-trimethoxy-
methylurea, N,N-dimethoxymethyl-N'-ethylurea, and
derivatives of these compounds obtained by partially or
wholly replacing the methoxy groups of these compounds
with at least one member selected from the group

25 consisting of ethoxy group; n-propoxy group, iso-propoxy
group, n-butoxy group, iso-butoxy group, sec-butoxy group,

t-butoxy group, pentyloxy group and the like, etc.



: having 1-5 carbon atons and q represents an integer of - 10 - 1 1-4),
‘wherein at |east one of [err] to [err] is [err] and R21 represents hydrogen

atom straight or branched chain al kyl group having 1-30 carbon atons, or

cychoal kyl group having 3-30 carbon atons or aryl group. 5

Exanpl es of the nelam ne derivatives represented by general formula (1)

i nclude the follow ng compounds such as hbnenet hoxynet hyl nel ani ne, .

di met hoxyimet hyl el - ggig 1efsrid?tm§yﬁﬁmafﬁa%w Eefwt aleravaicdTet hyt el -

am ne, pentanet hoxymet hyl'nel am ne exanet hoxynet 10 nel am ne, and

deri vat| vefeptebbatea o el OD LR BY (DEL) shivuge e |86 YRRk A NY

t he net hoxy groups of these conpounds-with at |east one nenber selected
fromthe gsempoandsi suchy a¥ MINGInEtisymet Ry Dankiodoemic iaxdd) OpoXy

group, n-butoxy group, iso-butoxy group, sec-butoxy group, 15 t-butoxy
group, periyhethogymethylamimfiodmic Baid) anebhyl hN-methodks~ vati ve
represented by general formula (11) include the foll ow ng conpounds such as
N- met hdky rmee tlyy Laménoiomaitent rebhanke tinmetkoxyme thy 1 dindabfioxynatiehy lanca,
N—nethoxynethﬁl-N met hyl urea, 20 N, N-di met hoxymet hyl - N, N'_-di net hyl ur ea,
N, N, N -tridexhoayives of these compounds obtained by part1a11y or

wholly replacing the methoxy group of these compounds with

at least one memberiseiecfed from the group consisting of
o ethoxy group, n-piopoxy group, iso;propoxy group, n-butoxy
e 10 group, iso-butoxy group, sec-butoxy group, t-butoxy group,

pentyloxy group and the like, etc.

Examples of the guanidiue derivatives repre-
sented by general formula (iv} include the following
compounds such as monomethoxymethylguenidine, dimethoxy-

15 methylguanidine, trimefhoxfmethYIguanidine, tetramethoxy-
methylguanidine, and-deriuatives of these compounds
obtained by partially or wholly replac1ng the methoxy
groups of these compounds with at 1east one member

N selected from the group con51st1ng of_ethoxy_group,

20 n-propoxy group, isofpropoxf group, n-butoxy group,
iso-butoxy group, sec—butoiy g;oup; t-butoxy group,'
pentyloxy group and the like,:etc;

In the above;memtioned compounds, the alkylene
group in N-alkylaikosy g;oup has 1-4 ca:bon'atoms,

25 preferably 1 or 2 carbon eEoms,'and'particularly
preferably one carbon etom;' |

Further, hexamethylene diisocyanate (HMDI),

dicyclohexylmethane diisocyanate, isophorone diisocyanate,
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met hyl urea, N, N-di net hoxynet hyl -N -ethyl urea, and derivatives of these
conpounds obtained by partially or wholly replacing the nethoxy groups of
t hese conpounds with at | east one nmenber selected fromthe group 25

consi sting of ethoxy group, n-propoxy group, iSo-propoxy group, n- butOxy
group, iso-butoxy group, sec-butoxy group, t-butoxy group, pentyloxy group
and the |ike, etc. - 11 - 1 - 12 - Exanmples of the am noformc acid
derivatives represented by general formula (111) include the foll ow ng
conpoundd phetly lane thahel i dkisozyanhabel ¢NDIOf,ophenylene diisocyanate,

N- net hoxynet hyl am nof orm ¢ acid, nethyl N nethoxy- 5 nmethylam nofornate,
et hyl Ntedylenerdtilhdoovandte nEIR] ) arcbmpoundsi aktabhedhbyerebeanings

obtai ned by partially or wholly replacing the nmethoxy group of these
compoun@$ @ &romethess e compoundse| tet &d cashodadmideup ecompoundsg of
et hoxy group, n-propoxy group, iso-propoxy group, n-butoxy 10 group

i so- but BRFadmssh, h@écmﬁéﬁéﬁyiﬁﬁoﬁbesﬁ-bGPBP?“QﬂGuleﬁént9Pox?1§?69brand t he

i ke, etc ni di_ne_derivatives re re- sent ed % general

I f th
for mil a ellﬁ)oq%%?@g (SRMPONNGR; RE COAGOMAES SWGR AS dimer, tri
onomet ho )éamely a%%a'yhdel :.’kedI ré%tdhmﬂ of the compounds having two or

more functional groups réactive with alcoholic hydroxyl group
such as compounds having two or more maleic anhydride units
in one molecule are also included. -

Among the <compounds having N-alkylalkoxy group
constituting the dispersant of ingredient (B),
hexaalkoxymethylmelaminé, tetraalkoxymethylurea, methyl N-
alkoxymethylaminoformate and tetraalkoxyalkylguanidine are
preferable, and hexamethoxymefhylmelamine, tetramethoxy-
methylurea, methyl = N-methoxymethylaminoformate and
tetramethoxymethylguanidine are particularly preferable.

In the present invention, one type of said dispersant
or two or more types in combination are used. The amount of
the dispersant is selectéd from a range of 0.05-20 parts by
weight, preferably 0.1—16 parts by weight and more preferably
0.2-5 parts by weight, per 100 parts by weight of the sum of
polyacetal resin (a) and polyamide resin (b). If this amount
is less than 0.05 part by weight, a sufficient lubricity of
the composition cannot be attained since the polyamide resin
will not diffuse as graﬂules present in the matrix of the

polyacetal resin. If the amount exceeds 20 parts by



. 15 " et hyl guani di ne, tri met hoxymet hyl guani di ne, tetranethoxy- _
met hyl guani di ne, and derivatives of these conpounds obtained by partially
or wholly replacing the nethoxy groups of these conpounds with at |east one
membgr; sel ected fromthe group consisting of ethoxy group, 20 n-propoxy
group, iS0-propoxy group, n-but-oxy grdUb,-lso-butoxy group, sec-butoxy
group, t-butoxy group, pentyloxy group and the like, etc. In the :
above- met§ Y C&Fﬁ&mﬁ?bt%fé’l k§Eenbhgr cEPMPASAEAPRY | ¥ORbsty Rpoome has
or of or abl PR Bt BERESE SR80 ndvakHaSa, bR hy IMAIE 01 B0 YBHARS (HNER)
o per AEAETRESORRIECE LSRARIRRESS s 1o
Comomon't o ARIpARPTEUE R ARTBY OF EIRELLS Lorr S0 e
e oaLyLERN, £ hith YO B21SURA Gutln LRERERRS, B\ Th
or nore furdisnngidh 0\WIedtIA | 1 cPolRoPeCORE! | SnBUAT XY BIPUP 4(a)
(magnification: 1,000 tiﬁes) and Fig. 4(B) (magnification:
5,000 times). 1In the measurement of ﬁhe morphology, a super-
thin specimen having a thickness of 100 mm was prepared from
QJ a composition identical to that of Comparative Example 1,
except in that it contains no glass fibers. In a composition
free from a dispersapt, a polyamide resin is observed to form
streaks in a pglyacétal resin q@trix.

As the filler (C) used in the composition of the presenf
invention, silica, carbon black, talc, wollastonite,.calcium
carbonate, potassium titanate whiskers, carbon whiskers,
clay, glass beads, glass fibers, carbon fibers, and organic
fibers, can be referred to. Among those fillers, glass
fibers, plaster-form talc, prism-form wollastonite, needle-
form calcium carbonaté, glass beads, potassium titanate
whiskers and carbon whiskers.are preferable, and glass fibers
may be more preferable. The fiber length of the glass fibers
may be 0.1-10 mm, preférably 0.3-8.0 mm, and more preferably.
0.5-7.0 mm. Its fiber diameter may be 0.1—50 pm, preferably
5-20 pm, and more preferably 6-15 um. Although the glass

fibers may be made of any of E glass and A glass, the glass

fibers made of E glass are more preferable. The glass fibers



such as conpounds having two or nore mal eic anhydride units in one nol ecule
are also included. Anobng the conpounds having N alkylalkoxy group

constituting t he di sper sant of i ngredi ent (B, ‘
hexaal koxymet hyl nel am ne, tetraal koxynet hyl urea, nethyl N -

al koxynet hyl am nof ormat e and tetraal koxyal kyl guani di ne are preferable, and
hexamet hoxynet hyl mel am ne, tetramet hoxy-j4ret hyl urea, met hyl

N- net hoxynet hyl am nof or mat e and tetramet hoxynet hyl guani di ne are
particgl afay &rap wntreatrd sugface i Rentt Y hEse ybe vFedaid

ClSper Sa0t, e 0 Rl IREE, FHBSE el SRS L SPEficareraamyns, of L1
0,110, Dol 1Al AR TRE o SRR b FR G B YAt e 100
e Pompadiitnd S0fet e Rck s s B e, SeIben ubr e of
roue o SR il b 1RSI oS I S AL Spkp, 1T the
;ggpositieatw& thas@reohg1e#kl, Y adendnun dygse dBUPIErs Neuyetkanlk nel ting
type treating agents and the like can be referred to.
Among these, aminosilane is particularly preferable. The
surface treatment exhibits its effect not only on glass
10 fiber but also on other fillers.

In the present inventiop, one type of filler or
two or more types in combination are - used. The amount
of said filler (C) is selected from a range of 5-40 parts
by weight, preferably 7-35 parts by weight and more

15 preferably 10-30 parts by weight, per 100 parts by weight
of the sum of polyacetal resin (a) and polyamide resin
(b). If this amount is smaller than 5 parts by weight,
the effect of improving high-temperature stiffness and
lubricity cannot be exhibited sufficiently. If the amount

20 exceeds 40 parts by weight, heat stability would become
greatly deteriorated, making the work of melting and
kneading the composition to be difficult.

In the polyacetal resin composition of the
present invention, polyamide resin is prepared in such

25 a manner that it is presenf in a
particle form having a maximum particle diameter of
0.03-10 uym, preferably 0.05-8 pym, and a maximum aspect

ratio of 2 or less, preferably 1.8 or less, when the resin



kneadi ng the conposition to be difficult. An exanple of the norphol ogy of a
- conposition consisting of a polyacetal resin and a pol yam de resin observed
by a transm ssion electron mcroscope is shown in Fig.- 4(A) (magnification:
1,000 tinmes) and Fig. 4(B) (rmagnification: 5 000 tines). In the neasurenent
of t¥& norphol ogy, a super- thin spébﬂﬁ%ﬁ'having a thickness of 100 mm was

prepared from a conposition identic to,that of Conparative Exanple 1,
except i AOPREE L% ARG ﬁ?at%f#?ﬁefé)'ln a conposition free froma
di spersant, a pol l.de resin igs, observed, to formstreaks in,.a pol yacetal
resin matrix, B8 FRESS H9TELR o) ERELEEE { MARAIHRSPRrEACe (PR ttn:

I nventio e 1 C I A , nite, | ¢l ar e,
potassiu@?ﬁ??anggg m£§gggfg,a%é?ﬁ%%h%hiégéégﬁégldéf d%ggglgg%%sfg%ggis
fibers. paFRIRIEEYsbisiily OLHAPLIyHRREY i Mé@IEH! FlibR carBU0
those fillers, glass fibers, plaster-formtalc, prismformwollastonite,
needl e- HBERRICH W CPIGRE Bng 0l ASSshipadsthBAt agpleindn anaiva ndhi sker s
and carbon whi skers are preferable, and glass fibers may be nore

pref erabkdickhess bef 0@t hmoffidw @ apsifabetalnayedin O.compbgition
preferably 0.3-8.0 mm and nore preferably 0.5-7.0 nm Its fiber dianmeter
may be Ocdnt@indmg nopféliaeabl ¢)Shdf ovhermilsenin axcdedanty withh sy r] .
Al t hough the glass fibers may be made of any of E glass and A glass, the
gl ass fi beesemtidd nyleri igims sand cobwervingf btabimerphbdogiyady mdaars of

a transmission type electron microscope. 1In other words, it

‘means such a large size present that no other size present

which exceeds it can be found in any othef specimens.
An example of the morphology thereof is shown in Fig.
3(A) (magnification: 1;000 times) and Fig. 3(B)
(magnification: 5,000 times). Fiés. 3(A) and 3(b) are
electron transmission microphotographs of a super-fhin
spécimen having thickness of 100 nm preparod from the
composition of Example 2'described below, from which fillers
were excluded so as to enable easy observation of the
_ morphology of the resin. | |
"

As used herein, the term "maximum aspect ratio" means
the maximum value of (maximum particle diameter)/(miniﬁum
particle diameter) ratio of the polyamide resin present.

Into the polyaoetal resin composition of the present
invention may be incorporatéd additive components which are
conventionaliy added to'thermoplastic resins. Examples of
said additives include -antioxidént,. heaﬁ stabiiizer,

plasticizer, ultraviolet absorber, lubricant,
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- 14 - may have an untreated surface, or it may also be used after a
surface treatnent using various surface-treating agents. As exanpl es of

t hese surface-treating agent, silane couplers, such as al koxysil ane,
silazane, 5 chlorosilane, am nosilane, glycidosilane and the |ike, titanate
type couplers, alum numtype couplers, urethane type treating agents and
the like can be referred to. Anong thesge am nosilane is particularly

pr ef er abl The surface treatnent exhibjts jts effect not only on glass 10
fiber%nnéiﬁgﬁ Bﬁgéfaﬁnqﬁlqﬁﬁﬂﬁ“QrF?¢lé?ﬁeiéﬁ?'invention, one type of

filler (O 15 sel ectds Mehod EREPERPasing pthie. tHETMORIASE {f vy
parts by SETERPEEESh, BE FRY Pashdle FATShELPR 18 BBk BrtiiA e welih ().
i gh- t orpir ey oe ARt beell b AL ford LI BRbptbllAR HHE, dHoad By .
o ol EEh, 88 BHSRRORIBINC Lol e EEShank e ke Yldb O™
time can be used. For example, it can be prepared, by
melting and kneading the above—mentioned ingredients (a),
(b), (B), (C) and optionally used additive components, by
the use of known apparatuses conventionally used for
10 kneading molten resins, such as Banbury mixer, roll
kneader, extruder, ball mill, high-speed agitater, shaker
and the like. Among these kneading apparatuses, the
extruder is most desirable from the viewpoint of inter-
ruption of oxygen, working environment, working
15 efficiency, etc. As the types of extruders, single shaft
type, double shaft type, vent type, no-vent type, etc. can
be referred to. With any of these extruders, the
composition of the present invention can be prepared.
In préparing a composition of the present
20 invention, the conditions of extrusion are not critical,
so far as the conditions are those which are conven-
tionally adopted in the preparation of thermoplastic resin
compositions. Preferably, however, the maximum resin
temperature is 210°C or above, more preferably 220°C or
25 above, and the time petiod.of melting and kneading is 0.2
minute or longer; more preferably 0.5 minute or longer.
If the maximum resin temperature is lower than 210°C or

the time period of melting and kneading is shorter than
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. kneading the conposition to be difficult. In the polyacetal resin

. conposition of the present invention, polyam de resin is prepared in such
25 a nanner that it is present in a particle formhaving a nmaxi mum particle
di aneter of 0.03-10 pm preferably 0.05-8 pm and a maxi num aspect ratio of
2 or Tess, preferably 1.8 or |ess, when the resin -15 - conposition
contains no filler (C). As used hereln- t¥%®e 4 erm "maxi num particle

d

e'x?gfftﬁrﬂl B o yiaiess PECka RS cRah B e din OFSOMRAELSERRLRER R,
super |n eCd

Composi 11 oG AAReRagy Afofr FApBERRtRIY stiteiRad PRd BADRERELE, (1S [

- present invention, angg Qéﬁﬁvgpﬁgbgwg€§§gﬂg(&hQéh%{@ﬁnstﬁg fetmansm ssion

type el ectron microscope it neans such a large size

present that JEE’:.rﬁ’&x{?efeﬁﬁetQﬁ\ é?ﬁ%n‘i‘@“ch\e@f@%'éq@ﬁmbﬁlﬁﬁuﬂéshﬁ any

ot her speci nens. An exanple of the norphology thereof is shown in Fig. 3(A)
(magni f '?atﬁé?ﬁberaﬂuﬁgoundét”g&)adetérﬁhlnda GondiX fHng rmarméneangoand 5, 000

times). Fi gs 3(A) and 3(b) are
kneading which can be detected by a thermometer provided
in the system, when the melting-kneading machiné is a
batchwise kneading machine such as kneader, rollzmill and
the like. On the othef.hand, when the melting-kneading
10 machine is an extruder, the term "maximum resin
temperature” means an equilibrium temperature'of a resin
just after being extruded oﬁt of the extruder under
predetermined conditions of melting and kneading.
The term "time period of melting and kneading"
15 means a period of time meésﬁred from the time when resin
temperature has reached the above-mentioned maximum resin
‘temperature. Particulariy when the melting-kneading
machine is an_éxtruder,'it'iﬁdicates a mean residence time
N in a state where a resin has reached the maximum resin
20 temperature. The mean residence time is the period from a
time when a black-colored pigment (acetylene black) is
added through the raw material feedinglhole in an.amount
of 5% by weight to a time when the resin discharged from
die has become assuming the deepest color.
25 The polyacetal resin composition of the present
jnvention can be used as a material for sliding parts,
precision parts and the like where a polyacetal resin is

conventionally used and as a material for sliding parts,
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el ectron transm ssion mcrophotographs of a super-thin specinen having
t hi ckness of 100 nm prepared fromthe conposition of Exanple 2 descri bed
bel ow, fromwhich fillers were excluded so as to enabl e easy observation of
t he nor phol ogy of the resin. As used herein, the term "maxi num aspecte-
rati o" neans the maxi num val ue of (maxinmum particle diameter)/(m nimum
particle dianmeter) ratio of the polyaniﬁe'resin present. Into the

pol yadet ampeeti~Texigpant i parts, t bompoeitet partsntamh thy bikeé nwhéper at ed
addi ti ve conponents which are conventionally added to thernoplastic resins.
Exanpl esaopodyiamideidies insisi aonvestionaildy amed. Moxe spechfi+zer,
plasticizer, ultraviolet absorber, |ubricant, - 16 - 1 flane retardant,
pi gment €Ad1lthe thecesie qempositipnppépihenpresenthdnugntboncisesin
conposition of the present_invention_is not critical, but nethods having
been conSERCESFAULIE FARYe ASt AR Blepgniary materdid) HOHRREtic resin

I t] . tq th t, ti b . F le, it b
o pabedbSRY LB 1AF S RREQBERD. ( RERabdBESRER: M STy A TRt s (), (b).

(B), (O wg@grol%teie%ﬁ{& ypé'fgg, agg§t LX?tE?”E%e,”ﬁmb,y silksworm gut,
pipe, filament, tube and precision composite materials
reinforced with fillers.

Next, the present invention is explained in more
10 detail by way of the following examples. The present
invention is by no means limited by the examples. The
properties of compositions mentioned in the examples were

measured in the following manner.

(1) Flexural strength and flexural modulus:
15 These were . determined according to ASTM D-7950.
Environmental temperatures of the test were 23°C
and 80°C. The test piece of flexural test was prepared by
melting and kneading a composition and forming it by means o
of a forming machine in which the cylinder temperature had
20 been adjusted to 200°C according to ASTM D-790 (die

temperature 70°C, cooling time 20 seconds).

(2) Friction test
Average coefficiént of friction was determined

according to JIS K-7218.



. the use of known apparatuses conventionally used for 10 kneading nolten
resins, such as Banbury m xer, roll kneader, extruder, ball mll,

hi gh-speed agitater, shaker and the |Iike. Anong these kneadi ng appar at uses,
thegxtruder-is nost desirable fromthe viewpoint of inter- ruption of-
oxygen, working environnent, working 15 efficiency, etc. As the types of
extruders, single shaft type, double shafl9 tyype, vent type, no-vent type

etc. canl be(3pf eMeasuremenitt b famaxdimin 95 t99d 141481 Sme t £ Sﬂapﬁﬁkﬁfnﬁﬂx of -
the present invention can be prepared. In preparing a conposition of the
present 20 invenaspecttbatdonditi ons of extrusion are not critical, so far
as the conditions are those which are conven- tionally adopted in the
preparation of thernopl aspec-thinn specimen imsindgrefih bdkyes o0BEVEDQ t he
maxi mumresin tenperature is [err] or above, nore preferably [err] or 25
above, and Mh&a§ Rrepared &romept pAdyacetale e sin icomp@s it iom copr thenger,
nore pr (Nzﬂﬂgéo.S,ninute or longer. |f the maxi numresin tenperature is

| over t Pan H%390 18 YenE1aR  pbRE oHhéchreontainad noveGill ker i samdoiter than
- 1r- 1 Oﬁ%£9ﬂ3¥éayiéaéSeQL%Ehgﬁyhyt%e%%EaB% %éﬁﬂ?ﬁ?ﬂéiéﬁ'iﬁ?@”g
electron microscope. The longest particle diameter of
polyamide resin (b) present in.the polyacetal resin (a)
was taken as maximum particle diameter. The ratio of
s 10 maximum particle diameter of the polyamide resin present
to its minimum parficle diameter was taken as the maximum
aspect ratio. The morphology could also be examined
similarly by observing the rupture cross-section of a

resin ingredient (A) containing filler with scanning

15 electron microscope (SEM).

- Examples 1 - 9
Resin compositions were prepared by melting,
kneading and pélletizing polyacetal resin (a), polyamide
resin (b), dispersant (B) and filler (C) of which types
20 and amounts were as shown in Table 1.
The resin compositions thus oﬁtained were
subjected to flexural test and friction test. The results

are shown in Table 1.

Comparative Examples 1 - 7
25 Resin compositions were prepared by melting,

kneading and pelletizing polyacetal resin (a), polyamide



the intended high-tenperature stiffness and lubricity. As used in the
present invention, the term"maxi mumresin tenperature” neans the
equilibriumresin 5 tenperature under predeterm ned conditions of nelting
and kneadi ng which can be detected by a thernoneter provided in the system
when the nelting-kneading machine is a batchw se kneadi ng machi ne such as
kneader, roll mll and the like. On the other hand, when the

mel ti ng- kneading 10 nachine is an—eZfrader, the term "nmaxi numresin
tenperature” neans an equilibriumtenperature of a resin just after being
ext rudedesan 4o )/hdispersdat Ufdeans dddilami (@Y ebnwhicbnsyeesmandi ng and
kneading. The term"tinme period of nelting and kneadi ng" 15 neans a period
of ti melReNBEScWereoRs: FLOMM P TdPY&eHA n tenperat ure has reached the
above-nentioned maxi pumresin, tenperature. Particyl arly_ when ﬁhe

mol {1 ng- kneadi ity FRRTR RPTROSHE LB1% piere sybinared: £o 1RBIRaYoEraEnce 1 me
In a stat ere.a resin hag,reached the_maxinmumresin.20 .te rature.

The- meafnetFAEEA0T, EREL-o The BEPROLS A5 AOHAe 1ihdAbd Pack IEoRb: ed

pi gment lL.en ack) . t hr pu rgw erjal di hole in .
an annuﬁ%ggﬁgé&)b§r§éig tcp%p%@ﬁ?%g mégngﬁﬁ%ngzs?h g?éch%rdg%ﬁfrgggdie has

Denons: ESBERAY Pl GAChN AU Aontion expIBEPOLICRLPISEET, |
parts, effect having both excellent high-temperature stiffness and
improved 1lubricity, in compariéon with prior
compositions.
Fig. 1(A) and 1(B) illustrate the rupture cross-section
of a molded product of the composition of Example 2 of the
present invention; and Figs. 2(A) and 2(B) illustrate the
rupture cross-section of a molded product of thé composition
of Comparative Example 6. These results suggest that the
effect of the present invention can be exhibited by coating
the filler, such as glass fiber or the like, with a polyamide
resin.
Meanings of the terms used in Tables 1 and 2 are as ~
follows:
1) Oxymethylene homopolymer
A formaldehyde polymer of which both molecular
terminals are acetylated; melt index 9.9 g/10 min.
[ASTM D-1238-57T (condition E)].
2) Oxymethylene copolymer obtained by copolymerizing
97% by weight of trioxane and 3% by weight of
ethylene oxide; melt index 10.0 g/10 min. [ASTM D-

1238-57T (condition E)].



. precision parts and the |like where a polyacetal resin is conventionally
used and as a material for sliding parts, - 18 - 1 inpact-resistant
parts, conposite parts and the |ike where a polyanmide resinis '
convgnfionally used. Mre specifi- cally, the resin conposition of the
present invention is successfully usable as an elenentary material for
gear, 5 bearing, lever, key stem cam . atjchet, roller, screw, water.
feeding partsgytopyaht 32 fan, film silkswormgut, pipe, filanent, tube
and precision conposite materials reinforced with fillers. Next, the

present inventi onNy3$oax2kahaed nigh a"iied tihgHo¥dt bye Vyg of ; t hetolihawng
exanpl es. The present invention is by no nmeans |imted by fhe exanples. The
properties of conpoei graosminant i JastM @szagn@ggyﬁg,W@rg?nyagggqq in the
foll owi ng manner. (1) Flexural strength and flexural nodulus: 1

These were de4)r nNpddnaécordi ng to ASTM D-790. Environnental tenperatures
of the test were [err] and [err]. The test piece of flexural test was

_ preparecd by neltiNygland6khewinggaamedtiag podimtarndt f220t Qg mélbyingers of a
form ng machine in which the cylinder tenperature had

8.0 g/10 min, [ASTM D-1238 (235°C, 1 kg load)].
5) Nylon 610
Nylon 610 having a melting point of 215°C; melt

index 8.0 g/10 min. [ASTM D-1238 (235°C, 1 kg

10 load)].
6) Polyether-amide
A copolymer of 75% by weight of nylon 12 and 25% by
weight of tetrahydrofuran having a melting'point of
160°C; melt index 8.0 ¢g/10 min. [ASTM D-1238
15 - (235°C, ‘1 kg load)].
7) Polyester-amide
A copolymer of 75% by weight of nylon 12 and 25% by
weight of y-lactone having a melting point of
o 165°C; melt index 8.0 g/10 min. [ASTM D-1238

20 (235°C, 1 kg load)].
8) Nylon 66
Nylon 66 having a melting point of 265°C; melt index
8.0 g/10 min. [ASTM D-1238 (235°C, 1 kg load)].
9) Glass fiber
25 A glass fiber'havina a length of 3 mm and a diameter
of 13 um, surface treated with 0.3% by weight of

aminosilane.



20 been adjusted to [err] according to ASTM D790 (die tenperature [err],
cooling time 20 seconds). (2) Friction test Average coefficient of friction
was determ ned according to JIS K-7218. - 19 - 1 (3) Measurenent of

maxi mum particle diameter and nmaxi mum aspect ratio A super-thin speci ggn
having a thickness of 100 nmwas prepargd froma pol yacetal resin
conposition of the 5 present inventi'or?,2 but which contained no filler, and
its nolpholO)y RdatexLoirmedale neans of transni ssion type el ectron

m croscope. The |ongest particle dianmeter of polyam de resin (b) present in
t he pol yacetal Aeplatexform tadic:rsurface+breabedtwith 0i.3%:byr. The ratio
of 10 nmaxi mum particle dianeter, of the polyam de resin present to its

mi ni mum parti cl ¥edeh%e O apHNosiidaNSs t he naxi mum aspect ratio. The

nor phol ogy coul d al so be exam ned simlarly by observing the rupture
cross-section of a resin ingredient (A containing filler with scanning 15
el ectron mcroscope (SEM. Exanples 1 - 9



. Resin conpositions were prepared by nelting, kneading and pelletizing _
-pol yacetal resin (a), polyamde resin (b), dispersant (B) and filler (C) of
whi ch types 20 and anmpbunts were as shown in Table 1. The resin conpositions
t hus obt ai ned were subjected to flexural test and friction test. The
results are shown in Table 1. Conparative Exanples 1 - 7 25

Resin conpositions were prepared by melti 510, kneadi ng and pel | et i Zi ng.

pol yacetal resin (a), polyam de - 20 7resin (b), dispersant (B) and
filler (C of which types and anmounts were as shown in Table 2. The resin
conpositions were subjected to flexural test and friction test. The results

are shown in Table 2.t
that the conpositions| of thel [ esent invention exhibit!an excellent pffect
having both exgcel | ent} hi gh-tergerat ur e-sti f#ness~and prrproved lwabri
in conparison wth = prior conpositions. Flg 1(A) and} 1 )
il lustrate theg rupturle crossk &¢tion of a nol ded product of the corrposHlon
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present invention; and Figs. 2(A) and 2(B) illustrate the rupture
cross-section of a nolded product of the conposition of Conparative Exanple
6. These results suggest that the effect of the present invention can be
exhibited by coating the filler, such as glass fiber or the like, wthea
pol yam de resin. Meanings of the terns used in Tables 1 and 2 are as
follows: 1) Oxynet hyl ene honopol yner _Axfjocnal dehyde pol yner of which both
nol ecul ar termnals are acetylated; nelt index 9.9 g/10 mn. [ASTM

D 1238-57T(condition E)]. 2) Oxymet hyl ene copol yner obtai ned by

copol yrmeri zi pg 97% py wei ght of trioxane,and 3% by wei ght of ethyl ene
oxide; nelt [ndex 10.0 g7 10 M. [AST™ 1238-57T (condition E)]. - 21
- 3) Nylon [Ll2 Nyloh 12 hgvieng a nel ting|pdPnt of 178C, nelt index 8.0 g/ 10
mn. [ASTM D} 1238 ([err], |1 &y Toad)T. 4] Nglon 6 5 Nyl on 6 having a
nel ting poinf of 220C neljt § hdex S
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8.0 g/10 mn. [ASTM D-1238 ([err], 1 kg load)]. 5) Nylon 610 Nyl on 610
having a nelting point of [err]; nelt index 80 g/10 mn. [ASTM D 1238

([err], 1 kg 10 - load)]. 6) Polyether-am de A copolyner of 75% by
wei ght, of nylon 12 and 25% by wei ght of tetrahydriofuran having a nelting
poi nt of 160C, nelt index 8.0 g/10 m n. [ASTM D-1238 15 ([err], 1 kg
| oad)]. 7) Polyester-anide A copolyner _ot75% by wei ght of nylon 12 and 25%
by wei ght of y-lactone having a nelting 8i nt of [err]; nelt index 8.0 g/10
mn. [ASTM D- 1238 20 _ ([err], 1 kg load)]. 8) Nylon 66 Nylon 66
having a nelting point of [err]; nelt index 8 0 g/10 mn. [ASTM D-1238
([err], 1 kg load)]. 9) dass fiber 25 A glass fiber having a |l ength
of 3 mmand a fliranetef of I Tefr], surrace treated WTh 0-3% Dy WeT gﬁht of
am nosi | ane. 5 _ o '
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Plate-formtalc A plate-formtalc surface-treated with 0.3% by

10)
wei ght of am nosil ane.
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K-7218. The coupl ed nmateri al

mateg] al to be tested.
Exanple 1 was 5.0 x 10

and 4,
di spersant,

>




[err] g/mand 6.8 x [err] g/m respectively, denonstrating an explicit

I ncrease in abrasion | oss 15 I n these conparative exanples. Abrasion
loss in Exanple 8 was 5.6 x [err] g/m while in Conparative Exanple 2-using
no dispersant, the loss was 7.8 x [err] g/m denonstrating an explicitws

I ncrease in abrasion | oss. 20 The thernoplastic resin
conposition of the present invention 1528 pol yacetal resin conposition
conprising a polyacetal resin, a polyanm de resin, a dispersant and a -
filler. Unlike prior polyacetal resin conpositions, it sinultaneously has
excel l ent high- 25 tenperature stiffness and lubricity and has a good col or

t one. - 30[- CrCAMNvE T. A polyacetal Tesim COomnmpost tTom conprising
0. 05-20 parts| by weilglg wof |a d| spersant (B) and 5-40 parts by weight of a
filler (C, aphd 100 p ~y weight Qb a r&sin &ngredient (A beind a
m xture of 90f 59% by| VEEBoHt| of | P yac®tal Resi*(a) and 10-50% by wei ght of
pol yam de res q;@p), #he Y%lanopnt s of (a) gnd (b) being based on tHhe
conbi ned am)upt-.-an‘ (Eyr—amnd w
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_(b), said polyanmide resin (b) having a nelting paint of up to [err], a

maxi mum particle dianeter of 0.03-10 pm and a maxi nrum aspect ratio of up to
2, and being dispersed in a matrix of said pol yacetal resin (a). 2. The
polyesgtal resin conposition according to CaimZ, wherein said polyan de
resin’(b) is at |least one resin selected fromi) ' a nylon; ii) a
pol yam de resin containing in its nol ecul chain 0.1 to 50% by wei ght of

strai ght_chain al kyl ene oxide units having 1 to 10 carbon atons; iii) a
pol yani dkb restn &BnfamprEgtive Examplas by 2nend ¢, 1thsusgomabragdight of
straight chain al kyl ester units_having 1 to 10 carbon_ atons; and iv) a
pol yani de resi n WRBr BRPASHIRGIMI&E, 8 aatRmaeeordingate & n is
partially substiku%ﬁgsby an al koxymet hyl group. 3. The. pol yacetal resin
conposi tion accordi to Claim2, wherein said polyam de resin (b) is a

a5 O The BBF, B8uBIRY mefR-dat ey o herteRE VS FBRnAame a5
5 the matefial to be tested. Under a surface pressure

of 2 kg/cmz

and at a line speed of 6 cm/sec at a
running distance of 50 km, an abrasion test was
carried out and thereafter the abrésion loss was
measured. Abrasion loss in Example 1 was 5.0 x

\\ ‘—/-’:.
10 10”6

g/m, while in Comparative Example 1 using no
dispersant and in Comparative Example 4 using
melamine as a dispersant, the losses were 7.2 x

-4 g/m and 6.8 x 1074 g/m, respectively,

10

demonstrating an explicit increasé in abrasion loss
15 in these comparative examples. Abrasion loss in

Example 8 was 5.6 x 1076 g/m, while in Comparative

Example 2 using no dispersant, the loss was 7.8 x

1074 g/m,-demonstrating an explicit increase in
N abrasion loss.
20 The thermoplastic resin composition of the

present invention is a polyacetal resin composition
comprising a polyacetal resin, a polyamide resin, a
dispersant and a filler. Unlike prior polyacetal resin
compositions, it simultanébusly has eicellent high-

25 temperature stiffness and lubricity and has a good color

tone.



wherein said al koxynmet hyl group is a nethoxy methyl group. 5. The

pol yacetal resin conposition according to Caim1, wherein said polyam de
resin (b) is a copolymer conprising at |east one resin selected fromi),
ii), iii) and iv) as defined in Caim2. 6. The polyacetal resin s
conposition accordingly to Caim1, wherein said dispersant (B) is at |east
one nenber selected fromthe group consisting of a nelam ne derivative
represented by the follow ng genecalggfernula (1): [ERR] wherein [err] to
[err] each represents hydrogen atom straight or branched chain al kyl group
havi ngcLAT®MS30 car bon atons, cycloal kyl group having 3 to 30 carbon atons,
aryl —group-or [err] (R7 represents a straight chain alkyl group having 1 to
5 car bbn at Gnrpodryhae tab e compoisittdger compl itsing 0 .W0%120 paattsl east one
of [err] to [err] is [err] a derivative represented by the foll ow ng
gener abYf weaghs ©fl )2 diEp@rsant (®) -anthecdet® partd by peight edcla
represents hydrogen atom straight or branched chain al kyl group having 1
to 30 Ealber &Edns2ndyiPBaPRYLS g*PY)dfﬁlkﬂafW Rf 2 resie dagsedigndnsAlaryl
group

being a mixture of 90-50% by weight of polyacetal resin (a)
and 10-50% by weight of polyamide resin (b), the % amounts of
(a) and (b) being based on the combined amount of (a) and

(b), said polyamide resin (b) having a melting point of up to

230°C, a maxiimum particle diameter of 0.03-10 um and a ~
maximum aspect ratio of up to 2, and being dispersed in a

matrix of said polyacetal resin (a).

2. The polyacetal resin composition according to Claim 1,

wherein said polyamide resin (b) is at least one resin

selected from

i) a nylon;

ii) a polyamide resin containing in its molecular chain 0.1

to 50% by weight of straight chain alkylene oxide units

having 1 to 10 carbon atoms; ' -~

iii) a polyamide resin containing in its molecular chain 0.1
to 50% by weight of straight chain alkyl ester units having
1 to 10 carbon atoms; and

iv) a polyamide resin wherein a hydrogen in amide bond of
the main chain is partially substituted by an alkoxymethyl
group.

3. The polyacetal resin composition according to Claim 2,
wherein said polyamide resin (b) is a nylon selected from

nylon 11, nylon 12, nylon 6, nylon 610 and nylon 612.

* c L n H *




or Terr] ([err] represents straight chain al kyl group having—i-to 5 —carbon
“atons and n represents an integer of 1 to 4), wherein at | [ ]
is [err] an am noform c acid derivative represeldmlm;'ima[llnﬂm
foll.owing general forrmula (111): 13 R[ERR] wherein R a L s *
reprasents hydrogen atom straight orﬁacanched chain al kyl group having 1

to [err]

to 30 carbon atoms, cycloal kyl group

group or

Carbon afoms (e PobppEBLELTFRsR' PRhERk € iph) Bcthaiyive KHAIW, 4,

ing 3 to 30 carbon atons, aryl
to 5
st one

f R13 : [ 2 , - trai ght
o 3 PGk sdfh |#kdmo Pth |Grglp 18PECRBRRSAY HASRN Ffp sl 2 ON
having 3sto B%E@rperha&eeal%ea&w ?sﬁﬁaeiltgagll %cw«m i@idggtqiq%iE%%' ye

represented by the fo

ow ng general fornu
wherein said polyamide resin (b) is a copolymer comprising-at

least one resin selected from i), ii), iii) and iv) as
defined in Claim 2.

6. The polyacetal resin composition accordingly to Claim
1, wherein said dispersant (B) is at least one member
seleéted from the group consisting of a melamine derivative

represented by the following general formula (I):

R R®
N Ve
MO AN
2 NcZ ¢ R
l N e (1)
N N B
N
\\C/’
|
N
57 "\\_.6

wherein R! to RS each represents'hydrogen atom, straigﬁt or
branched chain alkyl group having 1 to 30 carbon atoms,
cycloalkyl group having 3 to 30 carbon atoms, aryl group or
—(Cth—OR7 (R! represents a straight chain alkyl group'having
1l to 5 carbon atoms and m represents an integer of 1 to 4);
wherein at least one of R! to R! is -(Cﬂq)l—0R7, a derivative

represented by the following general formula (II):



wherein R to [err] each represents hydrogen atom straight or branched
chain al kyl group having 1 to 30 carbon atons, cycloal kyl group having 3 to
30 carbon atons, aryl group or [err] (R22 represents straight chain al kyl
group having 1 to 5 carbon atons and q represents an integer of 1 to 4)
wherein at |east one of [err] to [err] is [err] and [err] represents
hydrogen atom straight or branched chan al kyl group having 1 to 30 carbon

atons or aryl groyd.,7..11Th ol yacet al .resin conposiiion agcording to
Qaim 1, THEFSHR K3 HOURSpePRSl TEBF 9SentA dORPYT R R anBERGR GRS

di i socya ) - di h t I 4l [ rone

dii socya% Z‘,’r?ﬁgépﬁ/gé\yfﬁg%ﬁa%éﬁﬁi %ﬁ%%ﬁ,é%ﬁ%ﬁy §%§°8i ?gggigl’énat e or
t ol yl ene &id t I T VazTero N WA Shti

accor di ng%%f%gg??nﬁl,sr\%ggr ganvﬁggi 3 B:i%s?eﬂr sant %B)éﬁhg' cgfggd?l&%g?ie
conpound gtaiemry) byordPeqrtAg riepiriels dt@n st v i FHIC YOREL & spnwuaéoﬁgl ect ed
from hexaneth e di i socyanat e (HVDI ), dicycl ohexyl net hane

di i socyansdwing ‘1 dtphbnghrbohaatotis andy anateprdddnts pamnisheegedi bgocyanat e
and tolyl ene diisocyanate (TDl); a conpoum% (ﬂﬁéﬂfed by nndifyh g wth
an al colblto #4)l; iwberennt at leastoon® ofR edteeR™ " fimm(CH )(gmek gl,ene )

di i socyanat e (HVDI) di cycl ohexyl met hane diisocyanate, diphenyl nmethane
di i socyaran cangimpforphenprcide deirivediveainepnesantied dpe theésocyanate (TD); .

following general formula (III):

N/
R13-
Sn-c-o0-&rY ... (III)
147 I
R o
. 13 14
wherein R and R each represents hydrogen atom,
straight or branched chain alkyl group having 1 to 30
carbon atoms, cycloalkyl group having 3 to 30 carbon
atoms, aryl group or -(CHz)p-—OR16 (R16 represents straight
chain alkyl group having 1 to 5 carbon atoms and P repre- _

sents an integer of 1 to 4), wherein at least one of R13

14 16 15 represents hydrogen atom,

and R is —(CHZ)p—OR . and R
straight or branched chain alkyl group having 1 to 30
carbon atoms, cycloalkyl group having 3 to 30 carbon atoms
or aryl group, and

a guanidine derivative represented by the following

general formula (IV):

L



an i socyanate oligonmer conpound; or_ as%co_rrpound havi ng t wo—or—nore
" functional groups reactive with al cohG

I ¢ hydroxyl groups. - o _
The pol yacetal resin conposition according to claimS8, V\hémumtﬂﬂgnmwn””"l
congggnd having two or nore functional groups reactive wt c s %
hydr

r

yl groups is a conpound having two or nore anhydride units in one
nol ecul e. 10. Rge;ppllyacet al resigh conposition according to Caiml,
wherein said filler is at |east _dhe nenber selected fromthe group
consisting of silica, c @pqn(pLaqk(/talc, wol I astonite, cglgiyum carbonat e,

.....

potassiumtitanate whiygKer , qprbod\wyﬂz%ker,,glay, gl ass beads, gl ass fi ber,
carbon fi ber R borga®c fiber. 11. The pol yacet al
resin composition according to Claim1l, wherein said resin ingredient (A
conpri ses 90-60% Jy mei&ht of polyacetal resin (a) and 10-40% by wei ght of
pol yani deherein Rb) to2R™ each THepnesientsetyidnagsm atomosstiaightcording to
Claiml, which conprises 0.1-10 parts by wei ght of said dispersant (B)
branched chain alkyl group having 1 to 30 carbon atoms,
cycloalkyl group having 3 to 30 carbon atoms, aryl group or
—(CHz)q—OR22 (R22 represents straight_chaih alkyl group having
1 to 5 carbon atoms and g represents an integer of 1 to 4),
wherein at least one of R!! to R¥ is ‘(CHZM"Oan' and R
(% represents hydrogen atom, straight or branched chain alkyl
group having 1 to 30 carbon atoms or aryl group.
7. The'polyacetal resin composition according to Claim 1,
wherein said dispersant {(B) is selected from hexamethylene
diisocyanate (HMDI), dicyclohexylmethane diisocyanate,
isophorone diisocyanate, diphenylmethane diisocyanate (MDI),
phenylene diisocyanate or tolylene diisocyanate (TDI).
8. The polyacetal resin composition according to Claim 1,
wherein said dispersant (B) 1is a carbodiimide compound
obtained by releasing COo, from a diisocyanate compoqhd
selected from hexamethylene diisocyanate (HMbI),
dicyclohexylmethane diisocyanate, diphénylmethane
diisocyanate (MDI), phenylene diisocyanate and tolylene
diisocyanate (TDI); |
a compound obtained by. modifying with an alcohoi a
diisocyanate compound selécted from hexamethylene
diisocyanate (HMDI), dicyclohexylmethane diisocyanate,
diphenylmethane diisocyanate (MDI), phenylene diisocyanate
and tolylene diisocyanate (TDI);
an isocyanate oligomer compound; or
a compound.haviné two or more functional groups reactive with

alcoholic hydroxyl groups.



13. The pol yacetal resin conposition according to Claim1, which
conprises 7-35 parts by weight of said filler (C. 14. The pol yacet al
resin conmposition according to Claiml1, wherein said dispersant (B) is at

| east one nenber selected fromthe group consisting of a hexaal koxymefhyl
mel am ne, a tetraal koxy nethyl urea, a nmethyl N al koxynethyl am nof ormate
and a tetraal koxyal kyl guani di ne. - 35 - 15. The polyacetal resin
conposition according to Caim1, wheréfn-said filler (C) is coated with
said polyam de resin (b). 16. A polyacetal resin conmposition according to
Claim1 substantially as described in_ any one of the Exanples. 17. A shaped

or nol def-article FHRIRTYIGOHRL EBFbBsFOMPRsiLiamiareridingytene of

Claims 1 to0.16. . . .
c&alm 8, wherein said compound having two or more

functional groups reactive with alcoholic hydroxyl groups
is a compound having two or more anhydride units in one
molecule.

lo. The polyacetal resin composition according to
Claim 1, wherein said filler (C) is at least one member
selected from the group consisting of silica, carbon -
black, talc, wollastonite, calcium carbonate, potassium
titanate whisker, carbon whisker, clay, glass beads, glass
fiber, carbon fiber and organic fiber.

11. The polyacetal resin composition according to
Claim 1, wherein said resin ingredient (A) comprises
90-60% by weight of polyacetal resin (a) and 10-40% by
weight of polyamide resin (b)

! 12. The polyacetal resin composition according to
Claim 1, which comprises 0.1-10 parts by weight of said
dispersant (B).

13. The polyacetal resin composition according to
Claim 1, which comprises 7-35 parts by weight of said
filler (C).

14. The polyacetal resin composition according to
Claim 1, wherein said dispersant (B) is at least one
member selected from the gfoup consisting of a
hexaalkoxymethyl melamine, a tetraalkoxy methyl urea, a

methyl N-alkoxymethylaminoformate and a tetraalkoxyalkylguanidine.
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15. The polyaééf&l-resin composition according to Claim 1,
wherein said filler (C) is coated with said polyamide résin

(b).

16. A polyacetal resin composition according to Claim 1

substantially as described in any one of the Examples.

17. A shaped or molded article produced from a composition

as claimed in any one of Claims 1 to 16.
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