1 DESCRI PTI ON

A POLYQXYMETHYLENE RESI N *COVMPCSI TI ON Technical Field 5

The present invention relates to a pol yoxynethyl ene resin conposition and

t he nol ded product thereof, which exhibits excellent resistance to friction

and wearing, hi-gh stiffness, high repeated inpact strength, and
smal | nol ding strain, and is excel | gy F gear precision. 10
Background Art A po yoxyma?ﬁyl ene resin has been wi dely

oroper ti o8 and oxcel | o PREYME e HESN SRPORTIBRE "0 001

parts, electrical and electronic products, etc. In the field of electrical

and el ectroni ¢ products, downsizing and |ightening of products have
been recently proceeding. 15 As a result, the polyoxynethylene resin is
required, réchafeal/Fiel further i nprovenent in stiffness and

resistance to friction and wearing, but also for inprovenent in inpact

strengtly, nol ding Stfﬁ@tppefs?ﬂl%g&ﬁirog%ﬁfeﬁfg %&éolyotxgmfeth lene resin compo bifiod B

purpose of inproving s ness and resis ron a arlng,

t echni ques pf orat| r .c filler, alubrl ant and the |ike
w a0 e, sadat Aoy ety wiieh SRS pmerllent st 1 fdimcBdrneie,

Publ i cati on Unexam ned No 1- 263145 (correspondl ng to U.S. Patent No.
5, 106, 896) highsstiffnesss hight repsatddimpadifstrength, amslcaiatigmoldingosraing apdischxcelleat img a
mean particle diameter of 100 [err]mor |ess and an ester of nono- or

pol y- val entgeat gredisibn.and fatty acid to a pol yacetal resin. Japanese Patent

10 BackgroundArt
A polyoxymethylene resin has been widely used as an engineering resin
having well-balanced mechanical properties and excellent moldability in fields such as
automobile parts, electrical and electronic products, etc. In the field of electrical and
electronic products, downsizing and lightening of products have been recently proceeding.
15 As a result, the polyoxymethylene resin is required, not only for farther improvement in
stiffness and resistance to friction and wearing, but also for improvement in impact
strength, molding strain and gear precision.
For the purpose of improving stiffness and resistance to friction and wearing,
techniques of incorporating an inorganic filler, a lubricant and 'ghe like with a
20 polfoxymethylenc resin have been proposed. Japanese Patent Publication Unexamined
No. 1-263145 (corresponding to U.S. Patent No. 5,106,896) discloses a technique of
adding inorganic powder having a mean particle diameter of 100 um or less and an ester of
mono- or.pu'ly-valent alcohol and fatty acid to a polyacetal resin. Japanese Patent

Publication Unexamined No. 3-111446 (corresponding to U.S. Patent No. 5,173,532)



Publ i cati on Unexam ned No. 3-111446 (corresponding to U S. Patent No.

5,173, 532) ) 2

di scl oses a resin conposition obtainable,by incorporating with a polyacetal
resin a graft ‘copol ymer wherein an ol efin polynmer and a vinyl or
et*her polyner are chem cally bonded In a branch or cross-1inking

structure, ' , %ﬁﬂ L Q.- : L cle
di anmet er of(ﬂsl%%&f grr mcgl?lBPselgég?B eggleg)&}@g?&rgé}?ﬁ%%iﬁeﬁ@%fgta}]&s mefeg%fri fy, .
as the 5 ihorganic,fillerL, |l astonite which is one of the caonpqQnents
of the pro<ORPIIR Mereitan oletin polymes aad b viny! Phether-olymeriass chemiallyraonded ng
in inmprovement of stiffness and resistance to friction and weari ng.
Japanese Pdngnbramtibpr cress-linkitg strectimeal Wicam; s indrghinicpavedes having chmieapu e

of addi ng spi ndl e-shaped cal ci um carbonate and an ester of nono- or

pol y- val entpanlici® Bfattieter of 100 girorf Rés Y Thedelpric? art doRlnBRS W Inotf BEdniplifPUls théi S

Is also insufficient in inproving stiffness and 10 resistance to friction

and weard n . | ' exam NO.e 7= . 7630

di scl os&s g%’éﬁ%%s%oﬁ%%ﬁ%ﬂ?%?? gﬂ%;f’?%r ”J%’%gméo otﬁ?/ REFSeR g *from
olefin polypers and at | east one of vinyl polymers, fatty ester, inorganic
powder havithgfekore, they are tatally insnfticientdn dmpsonement of stitfogss prd resistanpes
potassiumtitanate whisker, and a pol yacet al resin. The conposition
di scl osed tandrveiaring.s JapdnescPaernt Publication &nexaniaed Nbn®S$5140disclosss 5 teichhiquel 5
insufficient in inproving resistance to friction and wearing. Further, it

has a dr awkgGding spindlelhapeDéaliingg BitoRhts atidh R§BEoLmofio & fidfvaERtiGHhb | S

| ar ge. On the other hand, techniques using wollastonite

for a poly . s .desar i J

Publ | cat | ot nhiiE BFe potvaceudi RN ik 'k BSftnche ABRFY I Wil and
3,775,363) which di S%rl' oses an intimate m xture 20  caonprising, 98 to 25
parts by waFHHEnGss tog E@P?o@l\;n??ﬂ%genéaﬁ’é‘ﬁ% Patent Bubliation Jinexamingd No. 7-

wei ght of needle-like calcium netasilicate wi thout using a coupling agent.
Thi s 157630 discloses a composition comprising a graft or block copolymer obtained from

olefin polymers and at least one of vinyl polymers, fatty ester, inorganic powder having a

mean particle diameter of 30 #m or less and potassium titanate whisker, and a polyacetal

resin. The composition disclosed therein is sufficient in improving stiffness, but is still

15  insufficient in improving resistance to friction and wearing. Further, it has a drawback
that molding strain (warpage of a molded product) is large.

On the other hand, techniques using wollastonite for a polyoxymethylene

resin are described in Japanese Patent Publication Unexamined No. 49-21451

(corresponding to U.S. Patent No. 3,775,363) which discloses an | intimate mixture

20 compris‘ing 98 to 25 parts by weight of a polyoxymethylene resin and 2 to 75 parts by

weight of ‘fHeedle-like calcium metasilicate without using a coupling agent. This

compositivh is improved in processability, thermal stability and dimensional accuracy

compated with the case using a glass fiber. Japanese Patent Publication Unexamined No.

61-120848 {corresponding to U.S. Patent No. 4,645,785) discloses a composition having



conposition is inproved in processability, thermal stability and

di nensional accuracy- " conpared with the case using a glass fiber.
Japanese Patent Publication Unexam ned Ng. 61- 120848 (correspondi ng
to U S. Patent No. 4, 645,785) discloses a conposition having

37 : hi gh resi stance to wearing conprising 40 to 94.7 parts by wei ght

ofapdlyo . . | 1 te 0.2
to 5 parts Eg g\%?%ﬁ?@%)féﬁmg compﬁﬁﬁgg(r) %ﬁ? %Yyﬁ %g%\hnga %ﬁ kd)‘?gltegﬁ%ér&tss by
wei ght of siligone oil havi, a_pol ymeri zatign degree of 10 to
5,000, 0.1 ¥o 5%0 Bats+ ?yb?"‘?@ggﬁg &3{%?‘?& h?&en@ or BarSo Ry yelehtor ofe My | ene
5 and [err]-olefin having a nol ecul ar wei ght of 100,000 to 1,000,000. It

i s obser vedyimaymethybmelamine, 0. dorgcpsicts ibyrweightiofsilivoneloil havieg iagiolymearization
friction and wearing with netals, but the resistance to friction and
vearing w tdegreels® 1 @x 3,000,/ RNE) pLE b wight BEpSlgERyIERIRAStdpbBher of ethylendvhi Ch
Is to be necessary for practical use, is considerably insufficient.

Japanese P . Publ i,catiaon.Une ) ~43555 (corr di ng

Lo US Sparorpistin payins s s Bharreig K 100060 10 RonBlad'y e deSved ARR I

pol yoxymnet hyl ene pol yners, wollastonite having a . mean thickness of 5

[err]m or |408posifan 4S nigwroved nigt Fesistanek e sfeiction jad oweasing with rigetalsn dut fthe

necessary additives, and a production nethod thereof. Further, this prior

art speci f iregisthnce to frictiondind seating withs poligixyinethgleneRisNorthes s@necfondgosition,

N- hydr oxynet hyl nel am ne, silicone oil having a polynerization degree

n of 10 t O yohi | Qlanfi . of - c et and
whitSs Rk RecBRhiCtoR ?p}é\j(\:g%lﬁitﬁg, RlcoRsiQRAY Xﬁﬁgf}dé%g., Oj(}sé,gl%glﬁ Pattpt

[err]-olefin having a nol ecul a of 100,000"to

prior art f h .di 0ses re preferab addi ti yes,

st abi | i zer slfh%ﬁﬁﬁogapp?@%egﬁﬁ? , %§h4r’53§§ g? TS %?0 Ilqeﬁ“ni1 atent NG 4,987,176)
stabilizers, flane-retardants, |ubricants, plasticizers, pignents, dyes,

t her mal10st AHsolossw ascomposition ontainiag mOIYQKﬂangylaye pelymersp weallastonite ihgvipg i sor
art does not teach specific exanpl es of | ubricants. The conposition
di scl osed imeanhthickpess @f Santn qulesosela inngan dengtigthiekabssniatialof 5 or more, and if

necessary additives, and a production method thereof. Further, this prior art specifically
discloses, as additives, melamines such as N-hydroxymethylmelamine, silicone oil having
a polymerization degree n of 10 to 5,000 and a polyethylene and/or a copolymer of ethylene
15 and a-olefin having a molecular weight of 100,000 to 1,000,000, and this prior art further
discloses as more preferable additives, stabilizers, nucleating agents, antistatic agents, light
stabilizérs, flame-retardants, lubricants, plasticizers, pigments, dyes, thermal stabilizers,
and mold release agents. However, this pﬁor art does not teach specific examples of
lubricants. The composition disclosed in this prior art purposes improving mechanical

20  strength.

Descrijitioh of the Invention
The present inventors have made studies about adding various inorganic

fillers, Jubricants and other resin components to a polyoxymethylene resin. As a result,



20 strength. Description of the Invention The
present, i nventors have ndde studi es about addi ng various inorganic

fillers, lubricants and other resin conpgnents to a pol yoxynethyl ene resin.
As a result, 4

t ey acconplished the present invention by finding a conposition which

eaet one (‘ng%b%’ﬁ“‘g‘g}‘%ﬁé’%‘gﬁé R R &?Sﬁé‘.ﬁé? ?”E‘fgﬁ?%"t“ﬁm‘%a* of
i Lar boy ! OmERResisne st 5L enlnnlindCa R ofs mepLPk et %) 6 o

(D) a polyolefin 5 resin, whereby said conposition exhibits excellent
resi st ance Bsistingef anesiercof(Bean sleohohiandh a fatty acid i) fanresiss of an gleohelpadt 22d
i npact strength, and snmall nolding strain, and is excellent in gear

preci si on. dxcarboxyhc acid, and (iii) a é@ﬁpmﬁltlﬁﬁ|a)pol3fdi?allaile;&egl§zcdlm4ﬂr(lD?Qrpdlﬁi1€ﬁxﬁs to

a pol yoxynet hyl.ene resi n conposi tion conpri sing: A 50 t

parts by wWebghtw t t y
wei ght Bgf a wo Ias?‘%nl te | nﬁﬁﬁk%ﬁ%%ﬁ&g%fﬁmmﬂw té @i(fujo c?ﬁ aneter lﬁgﬁ)

of 0.51to0 4 err 0.1 ¢to by wei ght  of at | east one
nenber sel L@hﬁ?ﬂ?@tes r’@é?f')tégﬁéﬁﬂbtap sldmg strain, and(lp)ex epkinggea an
al cohol and a fatty acid, (ii) an ester of an al cohol -and a dicarboxylic

15 adirekisiemd (iii) a conpound of a pol yoxyal kyl ene gl ycol based on
100 parts by wei ght of the total amount of Conponent (A) and

B e e
composition comprising:
10 (A) 50 .to 99 parts by weight of a polyoxymethylene resin;
(B) 1 to 50 parts by weight of a wéllastonite having a volume-average particle diameter
of 0.5 to 40 um;
(C) 0.1to 10 parts by weight of at least one member selected from the group consisting of
(i) an ester of an alcohol and a fatty acid, (ii) an ester of an alcohol and a dicarboxylic
15 acid, and (iif) a compound of a polyoxyalkylene glycol based on 100 parts by weight |
of the total amount of Component (A) and Component (B); and
(D) 0.1 to 10 parts by weight of a polyolefin resin based on 100 parts by weight of the
total arﬁo’unt of Component (A) and Component (B).
Further, the present invention relates to a molded pro‘&uct prepared by
20  molding the above composition, particularly working parts such as a gear, a cam, a slider, a
lever, 4n a;rm, a clutch, a joint, an axis, a bearing, a key-stem and a key-top, outsert
resinous ‘parts for a chassis, a chassis, a tray and a side plate, which are used for office
autontation dpparatuses represented by a printer and a copying machine; for video

apparatuses represented by a video tape recorder (VIR) and a video movie (a video



total anmount of Conponent (A) and Conponent (B). .

Further, the present invention relates to a nolded product prepared by 20
nmol di ng the above conposition, particulagly working parts such as a gear, a
cam a slider, a | ever, an arm a clutch, a joint, an axis, a

beari ng, a key-stem and a key-top, outsert resinous parts for a
chassis, a i onisiS i | P@ésg f '

aut onati on %g%a hﬁjg@ﬁ%esenﬁsﬁ l%?/gegbﬁn?%?igrﬁbg% a l(]:tg?)?;' %gggr?g@ipfﬁg;&’ for

vi‘deo ﬁgg%%misa ;n%ﬁrd?ssce(ﬂﬁ)? abc\t;m%a(\:{ id(iis%o(d)"j1 nglc{u%fn%r (qﬁ—rR(Slle@adaorr]l?y a

vi deo novi é

5 canera); for apparatuses for nusic, image, or information

r epr esent ednemory),c&DsRt (recopdabledrand CD-RWa (tewsigable}], sz digin) , videoridisc @1éR)
(MD), a compact disc (CD) [including CD-ROM (read only menory), CD-R
(recor dabl €inohiin: OMEDVDA) IV D-R AMA kb actes s fRmdd Gnd DYD-Audio], a

[ 1 ncluding DVD DVD- R, DVD- RAM (random access nenory) and DVD- Audio], a

5 naviggat .| | nput.ar fini C cation
appar at aodn bt s da’h BRBIE SeRGHY oo TR Blecor Mint B HIRHIES
for an interior or exterior working . .. part for an aytonobile; and for

i ndustri al r@@i@ﬁ%&@ﬂ@b%@e@ég Adacsinilemaghing; g}f@ﬁb BIgHPLOr exterior wapking, o
toy, a fastener, a conveyor, a buckle, and an apparatus for house-buil ding.
10 Best Nmddof an ai@amplileygndfar industriah whscellaneous goods represented by a didpesable

pol yoxynet hyl ene resins used for Conponent (A) of the present

i nventi on el BBRY b Y4¥REr, RICORANEE a BYcKIO) aMdRi hFjatdud for ASlsdDRMdIRgOr a
cyclic oligoner t hereof such as trioxane, a trinmer of fornal dehyde,
and tetraoxane, a tetramer of f or mal dehyde, and by bl ocking term nals
of the polymer with an ether group or an ester 15 group; copolyners

repared by.copol rizing formal dehyde, its triner of trioxane or its
prep 10 yBest Rfod%r;gr arryﬂlg Sume(}nv%/ntion

The polyoxymethylene resins used for Component (A) of the present

inﬁention are homopolymers prepared by polymerizing formaldehyde or a cyclic oligomer
thereof such as trioxane, a trimer of formaldehyde, and tetraoxane, a tetramer of
formaldehyde, and by blocking terminals of the polymer with an ether group or an ester

15  group; copolymers prepared by copolymerizing formaldehyde, its trimer of trioxane or its
tetramer _of tetraoxane with comonomers such as ethylene oxide, propylene oxide, 1,3-
dioxolan and 1,4-butanediol formal; copolymers thereof which further have branched
molecular chiains; polyoxymethylene block copolymers, of which one terminal is blocked
with different type of components such as polyethylene glycol; and the like.

20 The polyoxymethylene resins used in the present invention has a melt index
(MI) (measured under the conditions prescribed by ASTM-D 1238-57T) of 0.1 g/10 min fo |
150 g/10 min, préferably 1 g/10 min to 100 g/10 min. The copolymer type
polyoxymethjlene contains the comonomers in an amount of 0.1 to 20 mol, preferably 0.3

to 10 mol, based on 100 mol of oxymethylene.



tetramer of tetraoxane with conononers such as ethyl ene oxide, propylene

oxi de, _1, 3- di oxol an and 1, 4-but anedi ol formal; copol ynmers thereof

whi ch further have branched nol ecular chai ns; pol yoxymet hyl ene bl ock
copol yners, of which one termnal is blocked with different type of
conponents such as pol yethyl ene glycol; and the |ike. The
pol yoxymet hyl ene re S ééﬂb

(M) (neasured under%!hgﬁ)e0 ﬁlgf{ﬁygﬁ‘g rgér"ngscrl %efg&gﬂtt Z@%ﬂﬁ%‘ f%sgﬁ lef@éb 1
gf10 min to 150 g/ 10 m ferably /10 mn to 100 g/10 mn,  The
copol yner  (Syiizer, awe%kﬂr%@alﬁ} B & orsbmbirition of BooMHERSS fof U dbunt
of 0.1 to 20 nol, preferably 0.3 to 10 nol, based on 100 nol of

oxymnet hyl ermenrse, _the polyoxymethylene resin can be preliminarily stabilized with these stabilizers. 6
The pol yoxymethyl ene resin of the present invention can contain a heat

stabilizer, a weat h?fs'ﬂi‘eghéa't stabiirerS iPRitlok 7Rt £¥d Pcabd ﬂcﬁrfoﬂﬁal& d€or
stablllzers for use. course, the pol yoxynet ene resin Can be

prelimnari t bilizers t he
heat ot Soi oYE Rt Jféﬁf ?%é‘%léan%Q§w§maﬁ@59€%e%fghegggmﬂ%ﬁfs PTrelye B 5
formc acid are preferable. A _conbination of these heat stabilizers is also
ef fective. the antioxidants, - hindered pheanl Bpe antipridantely preterable. ¢ \Fios oxmmplexithint

is preferable. For exanple, the hi nder ed phenol type

ant i oxi danthindened udgienol n-1yp¢ ademtjdxidan( 3' inbludel - t ndoutagdcylt3-(3',5'-di-t-butyl-4'-

hydr oxyphenyl ) - pr opi onat e,

n- oct adecy lyyan dx?% 7 BrbpiShard,- DU ¥ 5 el p?i i RRSENS-t-butyl-4"-hydRi§PleAPR! €.

n-tetradecyl - t-but'yl - 4" - hydr oxVy -pr opl ohat e,

1, 6- hexaned 0 Bt QX te),
1, 4- but ane r%} o%at% ?éet?@%@ﬁ}é 5%&1? bptyl—?’%yﬁroxyﬂh%ygrpé%swé% %Oﬁqﬁ e%ojllat e),
trlethylene col -bis-(3-(3 yl - 5- net hyl
hydr oxy} Bherwf’r'@"@rg% tolp}gylec;-hydroxyphenyl)-proplonate), 1 4-butaned101-bls~(3-(3 5-di-t-butyl-
tetrakis-(nethylene-3-(3 ,5 -di-t-butyl -
hydr oxypherﬂ,«h;)dnmqphmy&)t-lﬁnpibhaa)e, triethylene glycol-bis-(3-(3-t-butyl-5-methyl-4-
3,9-bis(2-(3-(3-t-butyl -4-hydroxy-5-

hydroxyphenyl)-propionate), tetrakis-(methylene-3-(3',5"-di-t-butyl-4'-

hjrdroxyphcnyl)propionatemethane, 3,9-bis(2-(3-(3-t-butyl-4-hydroxy-5-

- methylphenyljpropionyloxy)-1,1-dimethylethyl)2,4,8,10-tetraoxaspiro(5,5)undecane, N,N'-

15  bis-3-(3',5-di-t-butyl-4-hydroxyphenol)propionylhexamethylenediamine, N,N'-

tetramethylenebis-3-(3'-methyl-5'-t-butyl-4-hydroxyphenol)propionyldiamine, N,N'-bis~(3-

(3,5-di-t-butyl-4-hydroxyphenol)propionyl)hydrazine, N-salicyloyl-N'-salicylidene

hydrazine, 3-(N-salicyloyl)amino-1,2,4-triazol, N,N'-bis(2-(3-(3,5-di-butyl-4-

hydroxyphenyl)propionyloxy)ethyl)oxyamido, and the like. Of these hindered phenol

20 type antioxidants, triethylene  glycol-bis~(3-(3-t-butyl-5-methyl-4-hydroxyphenyl)-

propionate),  tetrakis-(methylene-3-(3',5'-di-t-butyl-4'-hydroxyphenyl)propionatemethane
are preferable.

As the catching agents of formaldehyde and formic acid, there can be

exemplified (a) compounds and polymers containing formaldehyde-reactive nitrogen, (b) a



thylphenyl)proplonyloxy) 1, 1-di met hyl et hyl ) 2, 4, 8, 10-t et raoxaspi ro( 5, 5) und
ecane, N, N-
bi s- 3- (3 5' d|-t but yl - 4- hydr oxyphenol ) pr opi onyl hexanet hyl enedi am ne,
N, N -
t et ranet hyl enebi s-3-(3' -net hyl -5' -t - but yl - 4- hydr oxyphenol ) pr opi onyl di am ne,
N, N - bi s-( 3 : e Iy g |- 4- : L.anY, A7]
N sal i cyl O?}ydﬁ)m%eéfaﬁ i“nq?%&}hc Lc:l&) §£1Y a %Idgxgﬁ%@ RAPS! APLRBLAL YA HETiIRE b
3°(N-salicyloyl)an no-1,2 az N, N -bis(2-(3-(3,5-di-butyl -4-
hydroxypheﬁ§?§kﬁ@#ﬁ ﬁ%%&%&) ‘@xyan1d and the like. O these hindered
phenol 20 type ant|OX|dants trlethylene
gl ycol - bi s-(3-(3-1t - Bst(® thswmpchmlds doritainting fyrpiabidehyde-reactive nitpogen,itheraicay be
tetrakis-(nethylene-3-(3,5 -di-t-butyl-4'-hydroxyphenyl) propi onat enet hane

are pref er alemplified (1) dicyan diamide, (2)Af dulifo-SwsEltitdiOHRSRL! @) of col @ndBisdfby de
and formc acid, there can be exenplified (a) corrpounds and pol yners

cont ai nighg . L[ O

; a?%‘ix%?%ﬂ%wﬂngu?oééwe? i 850 formdloctyds, s e ke 1@y ipo
al koxi de, the like of an aI kali nmetal or an alkali earth netal.
As (a) the %9 FHseiad o drisdng aimrledgss ofdial lBEMGe - SRERINZ AidisigesymitHasee)e an
be exenplified (1) dicyan diamde, (2) an am no-substituted
triazine, (B¢lamine(246+danmatsymAtriazibie), N-boltybmelahinen MNaplrenybndbenineut dHN-
triazine and fornal dehyde, and the like. (2) an am no- substituted

triazine i nEphedgBncldiine NSt NINedialaBRAHRE( 2, 4N®'Nﬂﬁ9h<§%lﬂaélﬁmﬁél ne) ,N-
mel am ne( 2, 4 6-triam no-symtriazine), N f)utyl nel am n phenyl el am ne,

¥ v SREABRHARART. ™ oA B i,

N, N - di nmet Iolrrelamne NNN[errLtrlrrethIoIrreIamn

benz ogu8narficAEEsanaRin %a@%l%@q §R-fazie ngﬁ_dlammo-G-methyl-sym-tnazme,

2, 4-di am no- 6- net hyl -symtri azi ne, 2, 4-di am no- 6- butyl -symtri azi ne,
2, 4- di am ncﬂ,@diaminwﬁdm;yl-sylmtﬁaiimi hé;dizﬁuiﬂe«!ii—@uiyiax;@sym-tﬁazine, 2,4-diamino-6-

-

butoxy-sym-triazine, 2,4-diamino-6-cyclohexyl-sym-triazine, 2,4-diamino-6-chloro-sym-

triazine, 2,4-diamino-6-mercapto-sym-triazine, 2,4-dioxy-6-amino-sym-triazine, 2-0xy-4,6-

diamino-sym-triazine, N,N',N'-tetracyanoethylbenzoguanamine, and the like. (3) a co-

15  condensation product of an amino-substituted triazine and formaldehyde includes, for

instance, a melamine-formaldehyde p_olyoondensation product, and the like. Of these,

dicyan diamide, melamine and a melamine-formaldehyde polycondensation product are
preferable.

~ Further, as (a) the polymer containing a formaldehyde-reactive nitrogen group,

20  there can be exemplified (1) a polyamide resin, (2) a polymer obtained by polymerizing

acrylainide‘and}or a derivative thereof, or acrylamide and/or a derivative thereof and other

vinyl monomers in the presence of metal alcolate, (3) a polymer obtained by polymerizing

acrylamide and/or a derivative thereof, or acrylamide and/or a derivative thereof and other

vinyl monomers in the presence of a radical polymerization initiator, and (4) a polymer



but oxy-symtri azi ne, 2, 4-di am no- 6- cycl ohexyl -symtri azi ne,

2, 4-di gm no- 6- chl oro-sym- triazine,

2, 4-di am no- 6- mercapt o-symtri azi ne, 2, 4gdi oxy- 6-am no-symtri azi ne,

2- oxy-4, 6- di am no-symtri azi ne,

N,-N , N_ -t etracyanoet hyl benzoguanam ne, and the like. (3) a co- 15
condensat i t%ﬁxﬁﬂg' . I NQ-~ .t id agh @fd yd

i ncl udes, %)5? ﬁ&[logsl% %&%@g%@g%&d&#%ﬁr nma édglﬁﬁy e eﬁ%%%ﬁgg i o%s

product, ang, the like. O fthese, i cyan dj am de, nel anjne and
el am ne- QA POSTYAE 155hy bR Gah bs crampiiied foion abomior 6, Titcy-Br B 610,
Further, as (a) the polyner containing a formal dehyde-reactive nitrogen
group, 20 nyoreéd2caylond2audmopolyinets thargofisysh|ag anyioniet/6-és inyilon (G2§-6/6-Hb hgdrer
obt ai ned by pol ynerizing _ acryl am de and/or a derivative thereof, or
acryl ani de il 6/6-12. &I (24 pyI§mien 6btaREd B? goRiAring acrylanM¥d/GON & R/afivé N
the presence of netal alcolate, (3) a polynmér obtainéd by polynerizing
acryl amde | ' e a.deri. | ve
her eof andiappor drsildiinbioes WHSIBOL ollor REd S ViR sl i shCirbacibt
pol ynmeri zation initiator, and (4) a polymer " containin
ni t r ogen- c SHmstHiakglale, apoly-Bwlaninecopolysigs ¢an bepxemplified. These polymers sumbse.
As (1) a polyam de resin, there can be exenplified nylon 4-6, nylon
6, nylon 6-fiepansd moordingdto the methodswikclosed-id Fapanisse PatehP PablitaticxpBaniaed No.
t hereof such as nylon 6/6-6, nylon 6/6-6/6-10 and nyl on 6/6-12. As
(2) a poly t ad + B0 | pl r ] a i ; 5
BA0201 lofieshoRlling Oty TS| Putbih R Y9, G437, ARibaise PAEHH! ¥aickfion

t hereof, or acryl a derivative ot her vi nyl nononers

in the presgnce tal alc - -[.errl- [ ne ol ynmer
can be gx e%‘&%@ﬁoﬁgﬁg 6 LApansse b4 B%@élC%l&%Xal%P%dogp'g%%@&ngﬁﬁ & t he
met hods di scl osed i n Japanese, Patent Publication Exam ned No. -

6- 1025919 c drateat Pybligatign L nexaminedNoe 4t234629. 5 (813 pelymer oblsingd yepabemesining
Publ i cati on Exam ned No. 5-87096, Japanese Patent Publication

Exam ned Nacrylandid® Gfd/anal ddrnative tiereof, or acrylamide and/or a derivative thereof and other

vinyl monomers in the presence of a radical polymerization initiator can bé prepared
according to the method disclosed in Japanese Patent Publication Unexamined No. 3-
28260 (corresponding to U.S. Patent No. 5,011,890).

15 (b) The hydroxide, the inorganic acid salt, the carboxylic acid salt or the
alkoxide of an alkali metal or an alkali earth metal includes, for instance, hydroxide of such
as sodium, potassium, magnesium, calcium and barium, and carbonate, phosphate, silicate,
borate and carboxylate of the above metals. The carboxylic acid of the carboxylate is
saturated or unsaturated aliphatic carboxylic acids having 10 to 36 carbon atoms, and the

20 like. And, these carboxylic acids may be substituted with hydroxyl groups. As the
saturated aliphatic carboxylic acids, a capric acid, a lauric acid, & myristic acid, a palmitic
acid, a stearic acid, an arachic acid, a behenic acid, a lignoceric acid, a cerotic acid, a
montanoic acid, a melissic acid and a lacceric acid can be exemplified. As the

unsaturated aliphatic carboxylic acids, an undecylenic acid, an oleic acid, an elaidic acid,



10 Pat ent Publication Unexam ned No. 3-234729. (3) a polyner obtained by

pol yneri zi ng acryl-am de and/or a derivative thereof, or acrylam de
and/or "a derivative thereof and other 9 vinyl nononers in the presence
of a radical polynerization initiator can be prepared according to

t he met hod di scl osed in Japanese Patent Publication Unexam ned No. 3-

28260 s J S . . NQ 55, 014 N
i oxi SIEE R ducte it EhRG iy s Whbic ) o findiBic acd, o Hnplemic i, ()

The hydr oxi e ca yl'rc aci alt or t

al*koxi de of an alkal,i tal or, an alkali earth,petal include for ...

st ance, _HPCPBINGRRG A0, &rpropioht a3 stratiie i Bl thsn e, B4 eEFPSAY um
and barium and carbonate, phosphate, silicate, borate and

car boxyl at eFusthet, las anbdkaxides aahethositde apaathawidd and theilikeaff théabavgrdzemplified i s
saturated or unsaturated aliphatic carboxylic acids having 10 to 36 carbon

atons, and héals ca®be llukRatediibxatopREe carboxylic acids may be substituted
wi t h hydroxyl groups. As the saturated aliphatic carboxylic acids, a

capric id, a lauri [ TV M Sitd ' J, a0 §§|Q
steari c%gci d, an ar éggsh?ﬁg ngca.lﬂ'%nﬂg %@ﬁ%%ﬁa@%%’dé)ﬁ%bgﬁl%%gr} © 8 ) gs,g(le? otic
acid, a jontanoic acid, a li.ssic acid and a | acceric acid_.can, be
exenpl i fi ecﬁn“}@[)"c e type Sub§lgucss ep”i(cail%ﬁer%wgzm%tyeaﬁlﬂ&s@mscarwegeg&lan As
gndecyl eni g‘a)e)l‘(l:);% an ol 1eeia;c aci giﬁm;%naﬂez! gi di I():ebaCi d’iﬁbd, acingtancs, 242 Hidraags d

c ibenzattiatpledypessub s,4bérd cambdexespl s td, a
linoleic acid, a linolenic acid, an arachidonic acid, a propiolic

acid, a st epnihyi-phédythbemsbtridle! | X2 hadroRf-3SXE M Hutyliphenyl)benzotridzeld, hg4(2'- as

an al koxi de, a nethoxi'de, an et hoxi de and the |ike of the above-exenplified
?F |t S}lh;5 ) cgtn a@ﬁ#%{?#%ﬁ?éﬁﬁg@%%@ﬁn%@?@ l"t’yge subst ancezs'[,z"{%@ﬁx);'gs'b\%%ﬁ’ i_e(rj:ang
oxal ate type substances and (c) hindered am ne type substances are
pr ef er a9l e_dmgthylbenzyl)p&ynyﬂ]r@&-@@ql@g azpley 31(%"#3’9{%3’3%8%’%6@9}’5%@0@& Ande
exenplified, for instance, 2-(2'-hydroxy-

the like. Of these, 2-[2'-hydroxy-3,5-bis-(o,a-dimethylbenzyl)phenyl]-2H-benzotriazole

and 2-(2"-hydroxy-3,5-di-t-butyl-phenyl)benzotriazole are preferable.

As (b) the anilide oxalate type substances, there can be exemplified, for
instance, 2-ethoxy-2'-ethyloxalic acid bisanilide, 2-ethoxy-5-t-butyl-2'-ethyloxalic acid

15  bisanilide, 2-ethoxy-3'-dodecyloxalic acid bisanilide, and the like. These substances may
be used alone or in combination.

As (c) the hindered amine type substances, there can be exemplified 4-
acetoxy-2,2,6,0-tetramethylpiperidine,  4-stearoyloxy-2,2,6,6-tetramethylpiperidine, 4-
acryloyloxy-2,2,6,6-tetramethylpiperidine, 4-(phenylacetoxy)-2,2,6,6-tetramethylpiperidine,

20 4-benzoyloxy-2,2,6,6-tetramethylpiperidine, 4-methoxy-2,2,6,6-tetramethylpiperidine, 4-
stearyloxy-2,2,6,6-tetramethylpiperidine, 4-cyclohexyloxy-2,2,6,6-tetramethylpiperidine, 4-
benzyloxy—2,2,6,6-tctramethy1piperidine, 4-phenoxy-2,2,6,6-tetramethyipiperidinc, 4-
{ethylcarbamoyloxy)-2,2,6,6-tetramethylpiperidine, =~ 4-(cyclohexylcarbamoyloxy)-2,2,6,6-

tetramethylpiperidine, 4-(phenylcarbamoyloxy)-2,2,6,6-tetramethylpiperidine, bis(2,2,6,6-



5[ err]-met hyl - phenyl ) benzotri azol e,

2-(2'-hydroxy-3, 5-di-t-butyl -phenyl)benzotriazole, 2-(2'-

hydr oxy- 3, 5-di -t - anyl - phenyl ) benzotri azojeg,

2-[2' -hydroxy-3,5-bis-(a,a- 10 di et hyl benzyl ) phenyl ] - 2H benzotri azol e,
2-(2'-hydroxy-5'-octyl phenyl ) benzotri azol e, and the Iike. O these,

2-[2' -hydr ﬁétgfa%le‘@nﬁ.i‘@;ig&ﬁﬁﬁ :cgébeﬁ&tﬂy' benz b Q%J&-kel:ﬁa&'émpg-m- gﬁeeygylg%kglate,

and 2-(2'-hydroxy-3, | -t-butyl - pRenyl ) benzotfrazol e a

As (b) the.anhl.ide. oxal ate type. .substances, ther be ex lLifie for
i nst ance, é’@?ﬁoﬁé‘%@%&ﬁ’i&rﬁd%ﬂﬂﬁw bsani | ﬁlﬁ@,f,8,2-teterame&%4—p1perﬁyl -
2-ethoxy-5-t-butyl-2'-ethyloxalic acid 15  bisanilide,

2- et hoxy- 3-¢b#ratey | oxbis(%2.66iteferamsthyl-Hipiperidzhadipate, | i kbis(2i:@6deteuametiatdes
may be used al one or in conbination. As (c) the
hi nder ed arzpi idylRerephthsthR]1 C eS1,2.bRE 2, 6 GARtehan iR MPpipéricRtbxy)-cthane,  o-o-

acet oxy- 2, , 6-tetranet hyl pi peri di ne,

4- st ear gyl e O O am Lperidine,  4- . y }
oL ean ) Sl s B ShA SRR LR 226 irumetyl 4
4- (phenyl acet oxy).-2, 2,6, 6-tetranet hyl piperidine, 20 .

4- E)En zozl O@pegic%i)gglgeq f-iarbamats, pgl}lé)(a;%,ﬁ,zé,-teteramethyl-4-p1per1dyl)—hexamethylene-
4- met hoxy- 2, 2, 6, 6-t etranet hyl pi peri di ne, 4-

st ear yl oxy-R6-Bic8rbamate; r anet Hyi$(R;2fe6-tetiamethyl-4-piperidyl)-benzene-1,3,5-tricarboxylate,
4-cycl ohexyl oxy-2, 2, 6, 6-tetranet hyl pi peri di ne, 4-

benzyl oxy- 4rig(2®,66-tettabRA-BYPipiriasT) behtBe-1,3,4-tricarboxylate and the like, preferably
4- phenoxy- 2, 2, ,é-tetranethylplperldlne, 4-

(ethylcarb - -tet.r i i di .

4-(cycl ohe%%’g%%r%épg&h }'Q’?&p%hgﬁgg &QX&Q, pf%??%#@? lﬁ’ﬁ‘/ IaB}“ﬁ)eettyP%I Isng]bg,tances may
o PN YR MG Sk o rHloh i combisation o o ot o of the
bis(2, 2,6, 6-tetranethyl -4-piperidyl)-oxal ate,

bi s(2, 2, 6, enzntrizavis typk -sdbstanves antl/ the- amllidenoxadgte type substances with the hindered

bis(2,2,6,6-teteranethyl-4-piperidyl)- sebacat e,
bi s(2, 2, 6, Gmiifid §pe swstikesds RloBgirkfédable: adi pat e,
bis(2, 2,6, 6-teteranethyl -4- pi peridyl)-terephthal at e,
1,2-bis(2,2,6,6-tet = - i [ - PTS!
bis(2,2,6,6-teter arreq?ﬁ% ha*}‘ %ql%e@{:cgﬁr(%p%éX%ﬁ Zﬁgﬁ’g prcselgtqﬁ%]nnon is prepared
bis(2,2,6, §-tet t hyl.- 4- . e s . .

s Ei)y é%ngaﬂ%u{]\)énzmg wollastonite existing in the nature or synthetic wollastonite. In

15  this pulverizing process, wollastonite in the shape of a long thin needle and a particle
(including a short stick and a granule) is obtained. These wollastonites may be in the
shape of a needle or a particle, or in combination of these shapes. The particle diameter is
in the range of 0.5 to 40 gm, preferably 1 to 30 um, in a volume-average particle diameter.
The particle diameter of over 40 xm unfavorably causes deterioration of surface

20  appearance and sliding property of the resin. The particle diameter of less than 0.5 #m
unfavorably causes deterioration of processability since the improvement effect of stiffness
is reduced and the viscosity at melting is increased.

The granular wollastonite has an aspect rgtio of preferably 2 to 7, more

preferably 3 to 5. When the aspect ratio is lower than 2, the stiffness is not improved



pi peridyl)tol yl ene-2, 4-di car bamat e,

bis(2, 2,6, 6-teteranethyl -4-pi peridyl)-hexanet hyl ene-

1, 6- di car bamat e, 11

tris(2,2,6,6-tetramnethyl -4-piperidyl)-benzene-1, 3,5-tricarboxyl ate,
tris(2,2,6,6-tetranethyl -4-piperidyl)-benzene-1, 3, 4-tricarboxylate and the

li ke, pref gl ¥ : ;3 4-tricarbo

These i ndomiei oo Psha 1§00, 2 ATV ol HLGEbR S SO Pl
nbi nat i Further, th nbi nat i f | east fot

benzot 11 agote WillAstis s dncSpers dun 8 aritprbly G5 3P cmotoeelimly 0 dedSni « n

t he hi ndered am ne type substances is nost preferable.
The wol | ast' Wiles an aspset fatie isJowenthantlO( y stiffneshds potdmpraved effectivielyn Wehen it
pr epar ed by generally pulverizing woll astonite existing in the

nat ure or sigmgheﬁﬁhgngoglth@m;?aggigapﬂtabea@e1a;-ga,i s pul veri zi ng process,
wol | astonite in the shape of a long thin needle and a particle

(includighg a short stg . | ' T tonites
tmy be inothe  TE OO Y Eludo bl a BRGNS B BE°
t hese shapes. . The particle dianmeter is . in the range of 0.5 to 40
[err]m pré?sé‘il'ab‘gi/ e Sprtags freatment, ageptsq conyientienally Jmoym puest ¢4y ke wsedidorr .
The particle diameter of over 40 [err] munfavorably causes deterioration of
surface 2(mstangepemious txpesioficaaipling aggnisrsugleay silané typhstitamadé type, Hheminant fypé e
dianeter of less than 0.5 [err]m unfavorably causes deterioration of
processabi |dnt)zigbiiam fype chilBé WEITE SpedfiéAR! tHef usetul Icbiyimg agents indlddd Rdpced
and the viscosity at nelting is increased. The granul ar

wol | astoni tg.. 2 aref er . " .
preferably @?ﬂﬁ?@%@ﬁ%@@%@%ﬁ%ﬁ%ﬂ%ﬁ@ﬂ%@&%érrllmgiﬁ 5?3(%1:1% PR é S
not i nproved , s . . . 11
ef f ect i Wel yrIssigalqy! tifanpte, diisgpropoxsammeniup pthylagetaie, a-hutylzirrongte, apd thekike. or ge.
The needl e- |i ke wol |l astonite has an aspect ratio of preferably 10
to 30, nore prefer affhy whblastonifesis added in an\Atrountef htopHparts diyiweight, prefasably han
10, the stiffness is not inproved effectively. Wen it

2 to 40 parts by weight, more preferably 5 to 30 parts by weight, based on 100 parts by

weight of the resin comprising the polyoxymethylene type resin and the wollastonite.
When it is less than 1 part by weight, the reinforcing effect of the filler is not exhibited
15 sufficiently. When it is more than 50 parts by weight, not only the deterioration in the
surface appearance but also reduction in molding processability and impact strength are
unfavorably caused.
The ester of an alcohol and a fatty acid, the ester of an alcohol and a
dicarboxylic acid and the polyoxyalkylene glycol compound used as Component (C) of the
20 present invention are as follows.
The ester of an alcohol and a fatty acid includes esters of an alcohol and a
fatty acid listed below.
The alcobol includes a monovalent alcohol and a polyvalent alcohol. The

monovalent alcobol includes, for instance, saturated or unsaturated alcohol such as methyl



I's higher than 30, the warpage is apt to becone | arge. 5
Either ,wol | astonite with'a treated surface or with an untreated surface may

be used. As the surface treatnentyagents, conventionally known ones
can be used; for I nstance, varlous types of coupling agents such as
si-l ane.type, titanate type, alum numtype and zirconiumtype can be

used. Spect gy, ethyl laltBhit® Bt RBOIRIL! ity PEEHHGE 4 {\V1e£y1 alcohol, heptyl
am noet hyl ) - 3-ari n propy oxyS| % -gly oxypr’o

rmoni um o088 %aﬁem?l"ﬁcﬁ%m? PRI, bﬁ'éu%ﬁ P aicoho 96 f’%i‘c%hol

The woll astonite is added in an am)unt of 1 to 50 parts by weig

pref er abl y tridecyl aleohel, suyristyt mlcohgl, pentegdecyl atoohol, mﬁéﬁfleﬁi‘aihby Epmde% alsabols by
wei ght, based on 100 parts by wei ght of the resin conprising the

pol yoxynet hydagyleal¢ahpl oleyd ialtohdig nbielewyd| dl@hbh tidogyl alcohol, céig raldohol, Deh@ys

than 1 part by vvel ght the reinforcing effect of the fi'lléer is not

R & e%& rat| n |n hé%ﬂéc&ltaléo @l&oﬁ | itohdt & %yﬁ?(yri@%}l ]3?1;]8';1

only the d Soriace a ppedr ance b

I n nmol di ng pr.ocessabi]l it nd | npact strength are unfavorably caused.
The ester &Edéﬁ ﬁ?ﬁﬁ%ﬁ‘%ﬁﬁ a fatty acid, the ester of an al cohol and a

di carboxylic acid and the polyoxyalkylene gl ycol conpound used as Conponent

(C) of the 20 predbatpolyvalent ialpohelr mchides, oot gmetance, cthylene glycol, diethylefithie
ester of an alcohol and a fatty acid includes esters of an al cohol and a

fatty acid gyl adethglefsvglycol, prop?(lcne glycol, dlprop-leﬁe@lﬁ:@h(ﬂutaheﬁidldﬁcﬁlt@e diol
nonoval ent al cohol and a pol yval ent al cohol monoval ent al cohol

120 e fh%f‘%%“ﬂﬂf""‘” R e af’?é%?ﬁﬁ“% R

al conol gy NeX Wite2oTbita, sor ok %anmtol, and the like.

The fatty acid includes caproic acid, enanthic acid, caprylic acid, pelargonic
acid, capric acid, undecyl acid, lauric acid, tridecyl acid, myristic acid, pentadecyl acid,
-palmitic acid, pentadecyl acid, stearic acid, nanodecanoic acid, arachic acid, behenic acid,
lignoceric acid, cerotic acid, heptacosanoic acid, montanoic acid, melissic acid, lacceric

15  acid, undecylenic acid, oleic acid, elaidic acid, cetoleic acid, erucic acid, brassidic acid,
sorbic acid, linoleic acid, linolenic acid, arachidonic acid, propiolic acid, stearolic acid, and
the like. Further, the fatty acid includes natural fatty acids containing the above-listed
components or a mixture thereof. These fatty acids may be substituted with a hydroxy
group. Among the above-listed esters of an alcohol and a fatty acid, an ester of an alcohol

20  and a fatty acid independently having a carbon number of 10 or more is preferable from the
viewpoint of improvement in resistance to friction and wearing; an ester of a fatty acid
having a carbon number of 12 or more and an alcohol having a carbon number of 10 or
more is more preferable; and an ester of a fatty acid having a carbon number of 12 to 30

and an alcohol having a carbon number of 10 to 20 is more preferable.



al cohol, octyl alcohol, nonyl alcohol, decyl alcohol, undecyl alcohol,

| auryl -al cohol tridecyl alcohol, myristyl alcohol, pentadecyl
al cohol, cetyl al cohol, heptadecyl alcohg, stearyl al cohol, ol eyl
al cohol, nonadecyl al cohol, eicosyl alcohol, ceryl alcohol, behenyl 5

al-cohol, nelissyl alcohol, hexyldecyl alcohol, octyl dodecyl alcohol,

decyl nyri styl al coh l.S; Al
The ester of an 8%6hdl S asalﬁﬁfbbﬁylﬁtaﬁiﬁghigdaﬁ tygoql?noglstee;[ ﬁl;/(} ene

The pol yval ent al cohol includes, for Instance,” e

gl'ycol , tri wl ene gl I I | ene gl ycol., . di prop l,ycol uf gne

di ol , pent éﬁ%et%loi{i saftratéd ot H%%&E%CCEPW%V@} ?"W,R aﬁl"é*”%@?ﬁ% nqgy] 6?39]&@“ n,

pentaerythrjtol, arabitol, ribitol, xylitol, 10 sorbite, sorbitan,

sorbitol, rigaylialconol, apdecylialcahpl fauryl alcohol, tridecyl alcohol, mynistel aleghol; pantadecyl

i ncl udes caproic acid, enanthic acid, caprylic acid, pelargonic

aci d, capr iatcohol, detylalcsho); hepradetyl dleahol, steasil dicokidl] sled vicoh6l, flonadydyil slcbkolaci d,

pent adecyl acid, pal mtic acid, pentadecyl acid, stearic acid,

nanodecgnolefoodfll SleoffldCyF aRbhél, HREGSI 'afeolSt, dnelissyl alpolldl IR Rftbby
n of melt Cl 5 a

cerotic acid, heptacosanolc aci d, nontanoilc’aci sSi ¢ ccetic

oruci ¢ aci PORPEH NGt dpertRyitt Sepay B HerySioiy seold w4 iR

acid, arachidonic acid, propiolic acid, stearolic acid, and t he
li ke. Furt eid sughas oxalie pcidcmelonis ariddsuscinictagida Blutaaictagidaadipic acidnpimeticagids he
above-listed conponents or a m xture thereof. These fatty acids may

be substi t stbationadid, azcluiclacidy sebacic acid)rmulgic A Agd tfiMadd QeRY; land t£ thigteer S
of an alcohol and a fatty acid, an ester of an alcohol 20 and a fatty
acid indepgpgest | y having a carbon nunber of 10 or nore is preferable from
t he vi ewpoi nt of inprovenent in resistance to friction and weari ng;

an ester, of a fatty i d hayi a car.bon nunmber, of 1 r ngore, and an
al cohoﬁohavi ng a capggﬁsﬁm%?fﬁﬁﬁ%b@dca (Elcargw:ﬁg agid, ‘fﬁﬂ%‘g ?Jf@f"gg%l and 5ng
an ester of a fatty acid having a carbon nunmber of 12 to 30 and an
al cohol hawidigarbexylic peid having indepsmdamlytaccafmn numbor of 1) arfmorg g preferable.
13

As the polyoxymethylene glycol compound, three types of the compound are

exemplified. A first group of the compound includes a polycondensation product
containing an alkylene glycol as a monomer, for example, a polyethylene glycol, a
15 polypropylene glycol and a block polymer of ethylene glycol and propylene glycol. The
polymerization degree of these compounds is preferably 5 to 1,000, more preferably 10 to
500. A second group is an etherified compound of the first group of compounds and an
aliphatic alcobol, for example, polyethylene glycol oleyl ether (eth}'rleneoxide
polymerization degree: 5 to 50), polyethylene glycol cetyl ether (ethyleneoxide
20 polymerization degree: 5 to 50), polyethylene glycol stearyl ether (ethyleneoxide
polémerization degree: 5 to 30), polyethylene glycol lauryl ether (ethylencoxide
polymerization degree: 5 to 30), polyethylene glycol tridecyl ether (ethyleneoxide
polymerization degree: 5 to 30), polyethylene glycol nonylphenyl ether (ethyleneoxide

- polymerization degree: 2 to 100), polyethylene glycol octylphenyl ether (ethyleneoxide



The ester of an al cohol and a dicarboxylic acid includes the nonoester and
diester of a saturated or unsaturated prinmary al cohol such as octyl

al cohol , nonyl al cohol, decyl al cgpol, undecyl al cohol, lauryl

al cohol, tridecyl alcohol, nyristyl alcohol, pentadecyl al cohol
cetyl al cohol, heptadecyl alcohol, stearyl alcohol, ol eyl alcohol,

nonadecyl glopfhéization é?gre@ 4G 3Y), al?]d iﬁ@ Rk, R?ﬁi%dc%rgﬁlflg g%‘%énﬁogg{i%ig %18 le’ﬁieﬁﬁgd) L

nmel i ssyl al'cohol, hexyldecyl al’cohol,
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adi pic acid, pinelic acid, suberic acid, azelaic acid, sebacic acid,
mal ei ¢ aci POAYeienen glvcok anepolausate o (athylengpxide polymenizatiproflegreet02 to 30),

O these esters of an al cohol and a dicarboxylic acid, an acid of an

al cohol andolyethylenea ghiicol mianoyearatea gétilylogeoiig ipolysietrivat [degree:Ccar honsayinber
of 10 or nore is preferable. As the pol yoxynet hyl ene

gl ycol : r t 0 P .EX§ | & irst
o oup. of { Aol kol HiiRafe! CRyERERAN 0 ihBization deBBE"PYS SOf dng e | 0
an alkylengﬁglycol as a nononer, for exanple, a polyethylene glycol, a 15
pol ypr opyl *glycol and a bl ock polyner of ethylene glycol and propyl ene
gl ycol . The pol yneri zation degree of these conpounds is preferably 5
to 1,000, nore pref é&ngngythe @bevs-listed Componenh\(€k @orrstegobap alewhehawt hdatty i ed
conpound of the first group of conpounds and an al i phatic al cohol,
for exanpl ecidoaidy ad leytereof a lalcohdl idey dicatbogylid &dild \ake pREIABIS used in view of

pol ymeri zati on degree: 5 to 50), polyethylene glycol cetyl ether

(et hyl eneo%ggancg%ﬁmoxgﬁamggn degree: 5 to 50), polyethylene glycol
stearyl ether (ethyleneoxide pol ymeri zati on degree: 5 to 30), :

pol yet hyl ene gl ycol | aur g‘;fet .(et hyl eneoxi de ol rizgtion
degreet%S to 30), pEFlPiﬁ&% Se?#;ﬁ‘bpéaé‘ﬁﬁ X‘Fr‘i"ﬂ@a‘?a l’élaﬂé’lmfi“gf ﬂijlagn*@ prits by
pol ynmeri zation degree: 5 to 30), polyethylene glycol nonyl phenyl ether

(et hyl eneoxyeight, preferably Oydvior § parts by whightebased onothe dotp] amountenfhil0epastsghyy col
octyl phenyl ether (ethyl eneoxide

weight of (A) the polyoxymethylene resin and (B) the wollastonite. If the addition

amount of the lubricants is less than 0.1 part by weight, the improvement in the sliding
properties unfavorably becomes insufficient. If it is more than 10 parts by weight, the
15 reduction of mechanical properties becomes unfavorably remarkable.

The polyolefin resin used for Component (D) of the present invention is a
homopolymer, a copolymer of an unsaturated olefinic compound represented by the general
formula (1) or a modified product thereof:

H,C= C-Ry
20 lllz | @
wherein R; represents a hydrogen atom or a methyl group; am_1d R; repmsenté a hydrogen
atom, an alkyl group or a carboxyl group, having a carbon number of 1 to 10, an alkylated

carboxyl group having a carbon number of 2 to 5, an acyloxyl group having a carbon

number of 2 to 5, or a vinyl group.



14 pol ymeri zation degree: 4 to 50), and the like. A third group of

conpounds is an etherified conpound of the first group of conpounds
and a higher fatty acid, for exanple, 15 pol yet hyl ene gl ycol nonol aurate
(et hyl eneoxi de pol ymerizati on degree: 2 to 30), pol yet hyl ene gl ycol
monost ear at e (et hyl eneoxi de pol yneri zati on degree: 2 to 50), 5

pol yet hyl ene gl ycol SW ah Polyeingrhe e dd%ﬁ thyleie, AmeGid e dens

50), and the §58 poly® 5} ¢ (Bi@h 0 %ﬁﬂg& %ove Inxlnste onent
(O, an est@l hol an an, es

al cohol and Qe%yg%?’og ?1 pgesgge ogr nﬂf%?‘&?“é‘&lﬁll § Bae?rﬁovl rdeRs lyethy?lene
resistance tq friction and wearing These esters of

| ubricants aaﬂ@n@&a-bm“hé@suhp@metbﬂmixa pﬁlmonylm, awethylenespropylene copolgmeght
preferably 0.2 to 5 parts by weight, based on the total anount of 100 parts
by weing ethylehe-bifent hevpplymenx ynpolgpiopyiend-bstert aopolimir, t Hepolphitan] ani t e.

If the addition ampbunt of the lubricants is less than 0.1 part by

wei ght, gt hgy 5 fudt Bf b BElyBhth @MY an ethylenth 6E§t€r§:oﬂ& \éP éﬁgcomes
Py 10&2 thys 9‘8ﬁ

i nsufficient. S nore rts t he |on of

mechani cal er bec mes unf rabI rka

pol yol ef i n ‘ﬁ%@&ﬁﬂwfs@gﬁ Wpﬁ‘h@tﬁy e?wc%lpc G g’@"é"’ﬁt an Wﬂﬁ?‘?‘&‘m acetpte
honopol yner, a copolzmar of an unsaturated ol efl ni ¢ conmpound represented by
the gener alcopolymer, agdl ghei like(arg examplifieddi Ab awdjfied pueductsitbereof; grafiecapplymers
wherein R err] represents a hydrogen atomor a nethyl group; and R2

repr esent s prepaydrbyggafting one ortherdlotn vidlykoompuadycad be ax&mplifivgy|  gr oup,

havi ng a carbon nunber of 1 to 10, an al kyl ated car boxyl group having

a carbon nunber of éf ttﬁ’crsg,uab BoyehyIeRX ¥ high st bR UefsiGAditihylene, a 1HAPE

of 2to 5, or aviny

10 low-density polyethylene and an ultra-low-density polyethylene), an ethylene-propylene
copolymer, and an ethylene-butene copolymer are preferable. A weight-average
molecular weight of these polyolefin type resins is not particularly restricted, but preferably
10,000 to 300,000, more preferably 10,000 to 100,000, further more preferably 15,000 to
80,000. When the weight-average molecular weight is lower than 10,000, the resistance

16 to friction and wearing with the same material as of the present invention are caused to be
unfavorably deteriorated. When it is higher than 300,000, the resistance to friction and
wearing with the polyoxymethylene resin are caused to be unfavorably deteriorated.

The polyolefin polymer is added in an amount of 0.1 to 10 parts by weight,
preferably 0.2 to 5 parts by weight, based on 100 parts by weight of a resin comprising (A)

20  the polyoxymethylene resin and (B) the wollastonite. When the addition amount of the
polyolefin polymer is 0.1 or less, the improvement of the sliding properties unfavorably
becomes insufficient. When it is more than 10 parts by weight, the molded product is
unfavorably peeled off,

~ For the polyoxymethylene resin composition of the present invention, there



15 . Specifically, a polyethylene (a high-density

pol yet hyl ene, a nedi umdensity pol yet hyl ene, a hi gh-pressure

| ow-density polyethylene, a linear |ow dgnsity polyethylene and an
ultra-lowdensity polyethylene), a polypropylene, an ethyl ene-propyl ene
copol yger, an et hyl ene- but ene copol yner, a pol ypropyl ene- but ene

COpoL Ve . cnfi) UHORAP criatnd nﬁu&hﬂgt%ﬁ,y tsdaﬁfs&ﬂecgge L olflbikaglege. an

et hyl ene-acrylic e ymer acry e?

cdpol yner, .an et.hyl C copol yner, ylene A cet
copol yrer, B9fgaRip i qee 8315 \éhaéx@%sf%tﬁc?nd%g‘%ﬁ?’ aﬂkflgs‘%‘h@?

graft copol yners prepared by grafting one or m)re ot her vi nyl
compounds @assehte spreifipationi dmit have been conventionallyCOrand hevaidely a used yor hyhene
(a high-pressure | owdensity polyethylene, a linear 10 |owdensity

pol yet hyl enplyrfmahyléhd feginkOW densi ty pol yet hyl ene), an et hyl ene propyl ene
copol yner, and an ethylene but ene copol ymer are preferable.

ot par & cut ar 1y rebe PRAA RSN RRnf pid 68 Shig) %%ﬁr@@tspﬁé’h&?mre

referably 10,000 to 100, 000, fur her nor e preferably 15,000, to

50, 000, VihdFEARROSS EPEORIYASEA £ aesins, s egample.<heRelude giag sulfidadac t he
resistance 15 to friction and wearing with the sane material as of the
present i nwxidej titaniune oxide shediutmostlfate, titan yellowairon ekidy, wetmaiine, aokadt blhen | t
I s higher than 300,000, the resistance to friction and wearing wth

t he pol yoxysgiiohate eNphosERdte) ad et Usetsbnt KladRe adtflehé HlaR! 186K, andinRdike.
The pol yol efin poI ynmer i s added in an anount of 0.1 to 1 parts by wei ght,

preferably B

resin COITDI’]I(i‘S %ﬁ%ﬁt%l%% ]##d@%cﬁ%%' rreﬁ%tg'? %n%g jiggg’?ﬂptl 39% é%éﬁ'lt“ﬂ)lﬁl 8§azg
vvollastonlte V\hen addi ti pn amoynt of, the gge &an poly

0.1 or Pesduonogeo ﬂ"b‘lﬂ@ﬂ FietoRyelicy ineripope,  Ppivacrid B%b [PELY. ene
becones |nsuff|C| ent When it is nore than 10 parts by weight, the nol ded
product i s dioxazine, phthalocyanine, and the like.

Melt kneading methods of the polyoxymethylene resin composition of the
present invention are not particularly limited. Generally, the resin composition is melt
kneaded with a monoaxial extruder or a biaxial extruder. At this time, a processing

15  temperature is preferably 180 to 240° C. Further, the ways of feeding each component
upon the extrusion are not particularly limited. For instance, the components may be fed
according to the methods: (1) mixing the polyoxymethylene resin, a wollastonite, a
lubricant and a polyolefin resin all at once and feeding the mixture from the main feeder of
an extruder to melt knead; (2) feeding the polyoxymethylene resin and an additive from the

20 main feeder of an extruder and then feeding a wollastonite to a molten resin from a side
feeder provided at the middle of the extruder to melt knead; (3) feeding and kneading an
additive agent after the polyoxymethylene resin and wollastonite are melt kneaded; or the

like.



unfavorably peeled off. For the pol yoxynet hyl ene resin
conposition of the present invention, there

16 can be enployed crystalline nycleating agents, antistatic
agents, nold rel ease agents, inorganic fillers other than
wel | astonite and pignents, which are not described in the pr esent

speci fi cat i[g&allg feshave been conventionally and w dely used for the
pol yoxynet hyl ene r'esins. The pignments include inorganic

5
and organi c ones. Thg i.n ic pignents . . an, t hose conmmnl sed
for coloring resins; q%pﬁ{ggjﬁwrggcn?mgnq%[s E}Hlétritlg‘i@ iq%q:fqegeé{m&io%xa}/np'fes.
oxi de, titaniumoxide, bariumsulfate, titan yellow, iron oxide,
ul t r amar i nebirst gballt coppgaents and evaluatipn mipshods smployed i Bxamples and Gompanative
carbon bl ack, acetyl ene black, |anmp black, and the I|ike. The organic
pi gnent s i rExapttespirgd@oiitedibeidwhe types of, for exanple, azo, isoindolin,
di sazo, 10 nonoazo, anthraqui none, heterocyclic, perinone, quinacridone,
t hi oi ndizgo, pRgk Component 1e@%a2i Ne, phthal ocyanine, and the |ike.
Mel t kneadi'ng ods o e polyoxymnet hyl ene resin conposition of the
present inv ilon arﬁl POt particularly limted. Generally, the resin
conposi ti orf¥<OlyRIpethylene ReSD - eq with a nonoaxial extruder or a bi axi al
extruder. At this time, a processing 15 tenperature is preferably 180 to
240[ err] C.Aur tRedyoxymkthyleng scapplyinse deontpiniag h4 coobdfhenf ethylene wpile ahien
extrusion are not particularly limted. For instance, the conponents nmay be

fed accor dlofi@nbmert i lRingeoaelt fnkex ¥ 30 RUOthR (ASTI DAZSSY B Tfurthesi N,
a wol l astonite, a | ubricant and a polyolefin resin all at once and

feeding the m xt : £ i fiee . b €19 FUE8 ] t--nfgﬂ'{y-- '
knead; (2) feedidr?gﬁ%r%ieé)pwb‘f %xl&arret ?e%g&_}eg{%l%maﬁlgc%n%gﬁl{t | véylfé’r)om é 20
e O By PG oioponatsS b1 56 kel Y 2herEElR o 6.05% By Welght b

nylon 6,6 as a stabilizer].

A—Z: Polyoxymethylene homopolymer having a melt index of 30 g/10 min (ASTM D-
1238-57T) [further containing 0.4 % by weight of triethylene glycol-bis-(3-(3-t-
butyl-5-methyl-4-hydroxyphenyl)-propionate) and 0.5 % by weight of poly-B-

15 alanine having a volume-average particle diameter of 2.5 um as a stabilizer].

A-3: Block copolymer of polyoxymethylene homopolymer and polyethylene glycol
having a melt index of 30 g/10 min (ASTM D-1238-57T) [further containing 0.4 %
by weight of ftricthylene glycol-bis-(3-(3-t-butyl-5-methyl-4-hydroxyphenyl)-
propionate) and 0.5 % by weight of poly-B-alanine having a volume-average

20 | particle diameter of 2.5 ym as a stabilizer].

A-4: Polyoxymethylene copolymer containing 2 mol % of 1,3-dioxolan as a comonomer
and having_a melt index of 30 g/10 min (ASTM D-1238-57T) [further containing
0.4 % by weight of triethylene glycol-bis-(3-(3-t-butyl-5-methyl-4-hydroxyphenyl)-

propionate), 0.4 % by weight of melamine and 0.05 % by weight of nylon 6,6 as a



feeder provided at the mddle of the extruder to nelt knead; (3) feeding
and kneadi ng an " additive agent after the pol yoxynethyl ene resin and
wol | astonite are-nelt kneaded; or the 4 Ilike.

17 [ Exanpl es] Hereinafter, the present invention
is illustrated in detail referring to Exanpl es. First of all,
components and gyalipall on methods enpl oyed in Exanples and Conparative
Exanpl es are descri bed bel ow. 5 Description of Conponent Used A
Pol yoxynet hyl esi n A-1: Pol yoxynet hyl ene copol yner contai ning 4
ml ~ % of et ﬁgﬁaes%&tp&gdggheas conononer and having a nelt index
of 30 g/10 m n (ASTM D-1238-57T) [further containing 0.4 % by
wei ght of thHlet ﬁ\}aeéhelﬂ@ yobastolits- {1@4@3«% velumptaverage tpasticle) diameger of 6 um
hydr oxyphenyl ) - propi onate), 0.1 % by wei ght of nelam ne and 0.05 % by

wei ght  of measured withladase® partiale diardténédsagng device, and fshorter diameter of

Pol yoxynmet hyl ene honopol yner having a nelt index of 30 g/10 mn (ASTM D
élzigbf?%:ﬂ) s[ ]E gf E ?{upf%ﬁaﬁ %ﬁk@r Odi:fmc%ép)bfv\ﬁj %ﬁ ﬂéasﬁr@ﬂwlae@&nning electron

but yl - 5- et hyl - -.Ig}/droxyphenyl )-propionate) and 0.5 % by wei ght of

pol y-[err]- ~15TMCAOSCOPEH| ani ne having a vol une-average particle dianmeter of
2.5 [errlmas a stabilizer]. A- 3. Bl ock copol ynmer of

pol yoxynet B-2endNasdlediks! woklastonitd havingea Igdleme-aygdrageoparticle diameter of Hauimg a
melt index of 30 g/10 mn (ASTM D-1238-57T) [further containing 0.4 %

by wei ght of tr ingdabyrké méth a laser particle diameter measurin% device, and a shorter diameter of

gl ycol - bi s- (3-(3-t-butyl -5-net hyl - 4- hydr oxyphenyl ) -

pr opi onat e) and 4% 5n96 #érigRt aMmeid! ¥ 56" Arh- AbARIACWRRVA Warfhing electron

vol une- aver age

10 microscope.
B-3:  Granular wollastonite having a volume-average particle diameter of 3 sm measured
with a laser particle diameter méasu:ring device and having an aspect ratio of 3.
B-4: Granular wollastonite having a volume-average particle diameter of 10 um
measured with a laser particle diameter measuring device and having an aspect ratio
15 . of5.
B-5: Granular wollastonite having a volume-average particle diameter of 20 um
measured with a laser particle diameter measuring device and having an aspect ratio
of 5.
B-6: - Granular wollastonite having a volume-average particle diameter of 50 um
20 measured with a laser particle diameter measuring device and having an aspect ratio
of 5.
B-7.  Granular talc having a volume-average particle diameter of 6 4m measured with a
laser particle diameter measuring device and having an aspect ratio of 5.

B-8: Granular calcium carbonate having a volume-avcrége particle diameter of 3 um



20 particle dianmeter of 2.5 [err]mas a stabilizer]. A-4.

Pol yoxynet hyl ene copol yner containing 2 nol % of 1,3-dioxolan as a
cononormer and having a neltyg ndex of 30 g/ 10 min (ASTM
D-1238-57T) [further containing 0.4 % by weight of triethylene
gl ycol 3 bi s-(3-(3-t-butyl -5-nethyl -4-hydroxyphenyl ) -

br op! onate), 0. 4néfskréd Waith@hseP barkiEle WdnitGer st} i RAdRS Tg;sp@éﬁlr% 6.6
stabilizer]. £ B. Wllastonite and O hers B-1: Needl e-like

wol | astonite hal r’?g a vol une-average particle diameter of 6 [err]m
measured with a |laser particle dianmeter neasuring device, and a shorter

di amet er ofB-9: 5 Potassium titanste [véiskembawinga shontge diamciereofed.18fum mnfer Iqnger

measured with a scanning el ectron m cr oscope. B- 2:
Need| e- | i ke wol |dkaheey df20hay megsuéedioithiBca@iiiaf dBetrditdidrédcBpeli amet er of 15
[err]m nmeasured with a | aser particle dianeter neasuring

devi ce, gango Fgﬁ‘ﬁﬁt&i&m&ﬁﬁl @Mfdt%attgAcid etc.)n 4.5 [err]mand a | onger

di aneter of measur e scanni‘ng el ectron 10
m cr oscope. .. . Ganular wollastonite having a vol une-aver age

B- 3
particle diSet &etdmyisiate 1 m neasur ed with a laser particle
di anet er measuring devi ce and havi ng an aspect ratio of 3. B- 4:

G anul ar wit2astSdenrylsteatata ng a vol ume- average particle dianeter of 10
[err]m nmeasured with a |l aser particle dianmeter neasuring

devi ce and (+3yi Ylipio acid@dedrateat i 0 15 of 5. B-5: G anul ar
wol | astonite having a vol une-average particle diameter of 20 [err]m

measured Wi . aﬂtﬁyﬁ&feg‘i’?&oﬁ&ﬁieﬁra@ aneter measuring device and having an
aspect ratio _

10 C-5: Polyethylene glycol (polymerization degree = 30)
C-6: Liquid ethylene-propylene copolymer (molar ratio of ethylene/propylene = 50/50;
polymerization degree n = 55)
D. Polyolefin Resin
D-1: Ethylene-butene copolymer (MI = 70 g/10 min; Mw = 50,000)
15 D-2: Ethylene-butene copolymer (MI = 18 g/10 min; Mw = 70,000)
D-3: Ethylene-butene copolymer (MI = 3.6 g/10 min; Mw = 100,000)
D-4: Ethylene-butene copolymer (MI = 0.3 g/10 min; Mw = 190,000)
D-5: High-pressure low-density polyethylene (MI = 45 g/10 min; Mw = 49,000)
D-6: High-pressure low-density polyethylene (MI = 0.4 g/10 min; Mw = 280,000)
20 D-7:. Ethylene-butene copolymer (MI = 150 g/10 min; Mw = 20,000)
D-8: High-pressure low-density polyethylene (MI = 90 g/10 min; Mw =24,000)
D-9: High density polyethylene (MI = 0.3 g/10 min; Mw = 190,000)
Evaluation Method |

(1) Evaluation of Physical Properties



of '5. B-6: G anular wollastonite having a vol une-average particle
di aneter of 50 [err]m 20 nmeasured with a |aser particle dianeter
measuring device and having an aspect rajg o of 5. B- 7:
Granul ar talc having a vol une-average particle dianeter of 6 [err]m
measurgd with a | aser particle dianeter neasuring device and

having an_ ayMRAEIEHSaft O Mossured so8iing 3 ASEAPD- 19388 carbonate having a

vol une- aver age parti aneter

and havi ng BFeaslrSEpti(iS) thd Terdie BSpadtly r Measutd pcogaing PoAS U AR °°
titanate whi sker having a shorter dianeter of 0.15 [err]mand a | onger
di anet er ofiiip Flgxeral |Strength SHS dndhiFlaxural MedwhisnFM): ddeasoredniccordingotloeASTMVG
C. Lubricant (Ester of Al cohol and Fatty Acid, etc.) C 1. Cetyl
nyristate p790 C2: Stearyl stearate C-3: Adipic acid dilaurate
C-4. Ethylene glycol distearate 10 C- 5. Polyethyl ene glycol
(pol ymeri zaty = . (OFoN | QUi e- propyl ene
Copol ymy - (rbftad SBker Sugners fizod): Mepsutedioportind  ASTT258
ol ymeri zatjon degree n = 55 D. Polyolefin Resin D 1:
Et hgl ene- bﬁbﬁ@f@%ﬂgwﬁﬁﬁeﬁfh: 70 g/10 min; Mv = 50,000) 15 D 2:
Et hyl ene- but ene copol yner (M = 18 g/ 10 m n; Mv = 70, 000)
In order to measure Izod impact strength, a specimen was prepared according

to ASTM D256 and subjected to a repeated impact test under the conditions of a load of
160 g, a drop height of 20 mm and a drop rate of 35 drops/min to count a number until the
10 specimen was broken using a repeated impact tester manufactured by Toyo Seiki
Seisakusho Co., Ltd.
(3) Molding Strain
Pellets obtained in Examples and Comparative Examples were dried at 80° C
for three hours, and then molded into a plate having a size of 150 mm % 150 mm and a
15 thickness of 3 mm (wherein a 1 mm pin gate existed at each side of the plate, the position
of which Waé on the center line of the plate and 20 mm away from the edge) under the
conditions of a mold temperature of 70° C and a cooling period of 30 seconds using a 5-
ounce molding machine (IS-100E manufactured by Toshiba Machine Co., Ltd.) whose
cylinder temperature was set at 200° C. The resultant plate was left for 2 days after |
20  molding, and then was placed on a flat desk. A weight was put on an edge without the pin
gate of the plate so as for the other edge to rise from the surface of the desk. The height
the edge rose was measured using a micrometer. The measured height was defined as
follows:

©: 1 mmorless



D-3: Ethyl ene-butene copolyner (M 3.6 g/10 mn; Mv = 100, 000)

D-4: Ethyl ene-butene copol yner (M 0.3 g/10 m n; Mv = 190, 000)

D-5: High-pressure |owdensity pol yet hyiene (M = 45 g/ 10 mn; Mv =

49, 000) D-6: High-pressure | ow denS| ty pol yet hylene (M = 0.4 g/10
m-n; Mv =280,000) 20 D-7: Ethylene-butene copolyner (M = 150 g/10 mn;

Mv = 20, 000) HH]E density polyethylene (M = 90
g/ 10 mn; %4 05%5 haaf 4 %8§%#1%ﬁlle§§%si ty polyethylene (M = 0.3 g/10

Qrgpemlvl es190 £00) more than \r/n%lz,ua%h%%rfmor er;gd (1) Eval uation 01‘20Phy3| cal
1) Melt Flow Rate (M): Measured according to ASTM D- 1238-57T 1)
Tensile Strength (Mmgie thanlS Temsinl §0Em0gkss on (I E): Measured according to
ASTM D638 iii) Flexural Strength (FS) and Fl exural Modulus (FM:
Measur ed accorxlixngmbofe thed M mm D) 790 5 Iv) lzod Inpact Strength
(lzod): Measured according-to ASTM D256 (2) Repeated Inpact Strength
In order t #fé?{)djp ‘Qﬁ i npact strength, a specinen was prepared accordi ng
to ASTM D2 ano ®d to a repeated i npact test under the conditions

3]; o.gs} %@ﬁ ?1; count gg]?ﬁ!ﬁg‘étﬁmﬁ‘ﬂﬂ X%rﬁﬁﬁgshéﬂff@é%a%mbg%ﬁia ?é? £
repeated i nmpact tester manufactured by Toyo Sei ki Sei sakusho Co.
Ltd. 013 threv fims g aigt thennmolded into a plate having aPthidkeess afb$ ainmeunden the
Exanpl es and Conparative Exanples were dried at 80 C
conditions of a mold temperature of 70° C and a cooling period of 20 seconds using a 1-
ounce molding machine (TI-30G manufactured by Toyo Machinery and Metal Co., Ltd.)
10 whose cylinder femperature was set at 200° C to prepare a specimen. Using a
reciprocating friction and wearing tester (AFT-15MS type manufactured by Tosoku
Seimitsu Co., Ltd.), the friction coefficient and abrasion wear (maximum depth of wear) of
‘the plate specimen were measured by reciprocating an SUS304 material (a ball with a 5
mm diameter) and polyacetal resin materials (cylinders with a 5 mm diameter and a tip R =
15 2.5 mm which were molded respectively using Tenac® 4520 and the polyacetal resin
composition of the present invention) 5,000 times on the surface of the plate specimen
under the conditions of a load of 2 kg, a linear speed of 30 mm/sec, a reciprocating distance
“of 20 mm and an environmental temperature of 23° C,
(5) Intermeshing Test
20 A gear having a module of 1.0 mm, a tooth number of 30, a pressure angle of
| 20 degrees and a thickness of 5 mm was molded using a 1-ounce injection molding
machine, of which the cylinder temperature was set at 200° C, at a mold temperature of 80°

C. Then, 1 pitch meshing error of both tooth flanks was measured according to Japan

Gear Machinery Association Standard, JGMA 116-02.



for three hours, and then nolded into a plate having a size of 150 nm x 150
mmand, a 15 thickness of 3 nmm (wherein a 1 nmpin gate existed at each
side of the plate, the position ofognhi ch was on the center |ine of
the plate and 20 nm away fromthe edge) under the conditions of a

nmel d tegnperature of 70[err] C and a cooling period of 30 seconds using a 5-
ounce nol di ng machi ne (I S-100E manuf actured by Toshi ba Machine Co., Ltd.)

whose - cylinder tenperature was set at 200[err] C. The resultant plate
wds |eft &%‘2 lays after 20 nolding, and then was placed on a flat desk.
A wei ght n an edge w thout the pin gate of the plate so as

for the other edge to rise fromthe surface of the desk. The hei ght

the edge rose was .nmB8paiteby weighyofArlpalyasymethytene copalwmere 20 pattybit weight

defined as fol |l ows: [err]: 1 mmor |ess .
21 of (B-T)evollastonies) Repaith b wkigheof (0d) terdf @lcohslsd fatty acid and 2 paity |
nore than 2 nm and 5 nmor | ess X: nore than 5 nm and 10 nm

P | 1 < Sobt % gt oF 1) AR el Mk ol sl b O HRRRET BERT, Tt o
3 m under FARIaN X SR o ghG 49 T ol separabae LD iouehs R o

cooling period of 20 seconds using a 1- ounce nol di ng nachi ne (Tl-30G

manuf act ur deedigg must; endkrgadedbatya sgrewv 1oitation ngmber oft 190 yrpmwith svhedmsion lamovat

tenperature was set at 200[err] Cto prepare a specinen. Using a

_rl_ eci Er ocat iofdOkg/bet | T exnaldveREingasicaSin® pellels Usih MStrhydeuttdh v dd residEdnOy -
osoku

_pellets were subjected to various evaluations. The results thereof are shown in Table 1.

10
Examples 2to 5
The same procedure as in Example 1 was carried out except that (B-1)
employed in Example 1 was changed to (B-2) to (B-5) as shown in Table 1. The results
thereof are shown in Table 1.
15 |
Comparative Examples 1 to 3
The same procedure as in Example 1 was carried out except that (B-1)
employed in Example 1 was changed to (B-6) to (B-8) as shown in Table 1. The results
thereof are shown in Table 1.
20 As is apparent from the comparison between Examples 3 to 5 and

Comparative Example 1, the repeated impact strength and resistance to friction and
wearing were deteriorated when the particle diameter of a wollastonite exceeded the range
claimed in the present invention.

As is apparent from the comparison between Examples 3 to 5 and



Seimtsu Co., Ltd.), the friction coefficient and abrasi on wear (nmaxinmum

depth of wear) of the plate specinen were neasured by reciprocating
an SUS304 material (a ball with a 5 " og MM di aneter) and pol yacetal resin
materials (cylinders with a 5 mmdianeter and atip R= 15 2.5 mm whi ch

were nol ded respectively using Tenac 4520 and the pol yacetal resin

t .
conposi t i OTGRhpdedtrePE & 2 He i RbntainB0 i S | rf%{‘%stﬂééceg&?itﬁfeugyhgpee g

pl at e speci nmen under the conditions o 2 kg,

of 30 mi's atin i st ance. o 0 n n |ronrre taI
t enper at urgf%?lﬁaﬁ aEtomem g‘f‘“’i&ﬁfféfwgﬁ‘? FRgsh#ng, prror Z‘gln"?h foofl 'k ks, Tepoat

havi ng a nmpdul e of 0 mm a tooth nunber of 30, a pressure angle of

20 degrees @lﬁﬂc%tfﬂlﬂth Rk Eesistancatonfriction %ngu@pn@ the stiffoess avasrilraest ithm

nmol di ng machi ne, of which the cylinder tenperature was set at 200 C,
at a nol d tsemper ature of 80 C. Then, 1 pitch meshing error of both
tooth flanks was neasured according to Japan Gear Machi nery

As St and
2250@ aki-on Eig rrglr ﬁ'urtﬂ% Ps;%pgf)cnt from the c§81parlsotnsbebween Ex:ﬁ?ples? 3 tg\ 3md

ol | 2t oni (mE C?F@x%&ﬁméﬁ S ¢ %ymgsé%ﬂqmafcamoeetﬁoﬁsawé’%m@ymsad

and 2 parts 5 by wei ght of (Dl) polyolefin resin were uniformy nxed
using a Herssimingys geanulay pwpllastonite inrseifnkssarapeatod impast sizengtheand tesistadCe tom
bi axi al extruder having L/ D=30 through a main feedi ng port, and

kneaded at friction s wedring though! HoRIing® ktrdif @nd pRtiVideshifg) eRent 61UBAtR fot Pafiks
of 10 kg/hr. The extruded resin was cut into pellets using a strand cutter,

and the rew?mo _ pellets were subjected to various eval uations. The
results thereo Shown in Table 1.

10
Comparative Examples 4 and 5
The same procedure as in Example 1 was carried out except that the amount
of (A-1) employcd in Example 1 was changed and (B-1) was changed to (B-9), an amount
of which was further changed as shown in Table 1. The results thereof are shown in
15 Table 1.
As -is apparent from the comparison between Examples 1 and 2 and’
.Comparative Examples 4 and .5’ ‘the resin containing potassium titanate whisker was
inferior to that containing a needle-like wollastonite in molding strain, pitch meshing error
of both tooth flanks, repeated impact strength and resistance to friction and wéaring.
20
Comparative Example 6
The same procedure as in Exmple 1 was catried out except that (D-1)
embloyéd in Example 1 Was not added. The results thereof are shown m Table 1.

As is apparent from the comparison with Example 1, when the polyolefin



10 Exanples 2 to 5 The sane procedure as in

Exanple 1 was carried out except that (B-1) enpl oyed in Exanple 1 was
changed to (B-2) to (B-5) as shown in Tahle 1. The results t her eof
are shown in Table 1. 15 Conparative Exanples 1 to 3

The sape procedure as in Exarrpl e 1 was carried out except that (B-1)

enpl oyed | %ﬁif%ﬁ”nﬁt éon RSHert& ((fl?i‘eﬁ%)tfxﬁ& t6 %&)on%dmg 'vﬁthTs'%Qhﬁssl-
The results ereo are shvvn in Ta

apparent fr the C rjson, en Ex | es , A tive
R apre 1, SRRt e b e dbtrns tesieoiei B same aﬁtm%afa
wearing were deteriorated when the particle dianmeter of a wollastonite

exceeded tHbCP@WémVCBHOB\EMammnTWCﬂhe present invention.
As is apparent fromthe conparison between Exanples 3 to 5 and

23 Conpar ative Exanple 2, the resin containing talc was inferior to
t hose containing a granul ar wollastonite in nolding strain, pitch
nmeshi ng gerr, ;%Tratpfé afng yu fl anks, repeated i npact strength and
resi stance rrction wearing, though the stiffness was aI m)st t he
sane. Further, as is ent from.the co oncﬁ)T t ween
Exanpl es 3 to 5 andlhe same pEgcedire g yi | & vgas F"HE o4} fx ﬁtt tf §

cal cium carbonate was inferior to those cont ai ning a granul ar

wol | ast oni temployedin Exampls 1 waspotadddd. nPaecresults thanepflareshdwnds Tabladce t o

As is apparent from the comparison with Example 1, when a lubricant such as
a fatty ester was not contained, the resistance to friction and wearing were not improved.
10
Comparative Example 8
The same proceduré as in Example 1 was carried out except that (C-1) and
' (D-1) employed in Example 1 were not added. The results thereof are shown in Table 1.
As apparent from the comparison with Example 1, when a lubricant such as
15  fatty ester and a polyolefin resin were not contained, the resistance to friction and wearing

were considerably inferior.

Examples 6 to 13
The same procedure as in Example 1 was carried out except that (D-1)
20 employed in Example 1 was changed to (D-2) to (D-9) as listed in Table 2. The results

thereof are shown in Table 2.

Examples 14 to 17

The same procedure as in Example 3 was carried out except that (C-1)



friction and wearing, though nmolding strain and pitch nmeshing error of both

tooth fl anks wer e al nost sane. 10 Conpar ative Exanples 4 and
5 The sane procedure s in Exanple 1 was carried out

except that the anount of (A-1) enployed in Exanple 1 was changed and
(B-1) was changed to (B-9), an armunt of which was further changed as

h in Tahl 15
,SASOYVQ :agpar erfﬁolgcr omIE'?‘F"%fél %t)%np‘@? fcgfg{ %%w&%ﬂlﬂl lelllndﬂ%é gndThe results
Conpar at i VgtheErXeoaf%e;)els 4 lpg‘gb{%(}-t he reS| n containing potassiumtitanate

whi sker wa that containing a needle-like wollastonite in

nol ding strain, pitch nmeshing error of both tooth flanks, repeated
i npact strength and resistance to friction and wearing. 20
Conpar ative Exanple 6 The sane procedure as in Exanple 1
was carri edBauiple@qsept iphat (D 1) enpl oyed in Exanple 1 was not
added. The results t her eof are shown in Table 1. As is
apparen fromthe c )

5 resin vvagﬂggsr é%dﬁl%d@( e glrn %e\ri\{kl%eks“: JE""r‘ esl %%‘ggr?cre}h?t (B-1)
frlctlon and wearln W th stain]ess teel were good, but those with
a pol yoxy Mo} %’é’éFlHP%hMGPWgFMD gmt%p%@a}%?%@ shown in Tahle 2.

present invent | on wer e not i nproved. 5 Conpar ati ve Exanpl e 7
The results thereof are shown in Table 2.

Example 20

10 80 parts by weight of (A-2) polyoxymethylene homopolymer, 20 parts by
_wgight of (B-1) wollastonite, 2 parts by weight of (C-1) ester of alcohol and fatty acid, 2
parts by weight of (D-2) polyolefin resin were uniformly mixed using a Henschel mixer.
The resultant mixture was fed to a 30 mm biaxial extruder having 1/D=30 and being set at
190° C through its main feeding port, and kneaded at a screw rotation number of 100 rpm

15 with an extrusion amount of 8 kg/hr. The extruded resin was cut into pellets using a
strand cutter, and the resultant pellets were subjected to various evaluation. The results

thereof are shown in Table 3.

Examples 21 and 22
20 The same procedure as in Example 20 was carried out except that (C-1)
employed in Example 20 was changed to (C-3) or (C-5) as shown in Table 3. The results

thereof are shown in Table 3.

Example 23



The same procedure as in Exanple 1 was carried out except that (C 1)

enpl oyed in Exanple 1 was not added. The results thereof are shown in Table
1. As is apparent frojgthe conparison with Exanple 1,
when a | ubricant such as a fatty ester was not contained, the
resistance to friction and wearing were not inproved. 10

Co ti Ex | : i | 1
Comar et Ve, S| o1 se e 3,y BB A7 RABRAUA i B

t added. Th ts. th f i n Tahl .
BRI N RGN N O ey

15 fatty ester and a polyolefin resin were not contained, the resistance

to fricti orarashdwedaTahlg 3. were considerably inferior. Exanpl es
6'to 13 The sane procedure as in Exanple 1 was carried
out except that (D-1) 20 enpl oyed in Exanple 1 was changed to (D-2) to
(D-9) as listed in Table 2. The results t hereof are shown in Table 2.
Exanples 1 7 The sane procedure as in Exanple 3 was
carri ed%ouf’iz‘lgea%:?iep%4 that (C1)

25 enpl oyed | nh Exanple 3 was changed tog (C-2) @ (C5) as listed in

Tabl e 2. The resul t $he same progedursr as o Exarmpls 31, wasyspigied out except that (B-1)

employed in Example 21 was changed to (B-3) as shown in Table 3. The results thereof

are shown in Table 3.

10  Example 25
The same procedure as in Example 20 was carried out except that (A-Zj

employed in Example 20 was changed to (A-3). The results thereof are shown in Table 3.

Example 26
15 The same procedure as in Example 23 was carried out except that (A-2)

employed in Example 23 was changed to (A-3). The results thereof are shown in Table 3.

Example 27
The same procedure as in Example 20 was carried out except that (A-Z)
20 employed in Example 20 was changed to a mixture of (A-2) and (A-3) and further
Component (C-6) was added in an amount of 3 parts by weight. The results thereof are

shown in Table 3.

Example 28



Exanpl es 18 and 19 5 The sane procedure as in Exanple 1 was

carried out except that (B-1) enpl oyed in Exanple 1 was changed to a
m xture of (B-1) and (B-3) shown in Tabl & 2. The results thereof are
shown in Table 2. Example 20 10 80 parts by wei ght
ot (A-2) pol yoxynet hyl ene honopol ymer, 20 parts by wei ght of (B-1)

ol Lastoni te, 2" par i ibhQlian of & Bhafifeosy Qs RaEMIbu e bty (BY) 0. 2
parts by wei ght of pol yol'efin resin re uniformy mXxed using a
Henschel mi xer,. ) The resultant mxture was fed to a 30, nmm bi,axia

ext ruder heIgyed/mEsample 7 ers canged to.5-3). ei@f@ﬁtthemogwgﬁhwg LRSS
feeding port, and kneaded at a screw rotation nunber of 100 rpm 15 wth
an extrusion anount of 8 kg/hr. The extruded resin was cut into pellets

using a strand cutter, and the resultant pellets were subjected to
vari ous evagmc]j@m The results t hereof are shown in Table 3.
Exanpl es 21 and 22 20 The sanme procedure as in Exanple 20

was carrd ed out exc t v . ' e 1gnged
to (G 3)§ or (G5 a?ﬂéhstgjv}\l% ?ré&fiﬁﬁ gy E’f%gpﬂrcg%kﬁ&aé rLal-i‘}%ammtth%% (;‘mgtr gﬁlgﬂown
I n Tabl e 3. . Examl e 23 )
26 employed in Exampple 2fnwas changedte 2a8uxthrertatRll a0d (Bed)- cThe resylts yt
except that (B-1)

thereof are shown in Table 3.

Example 30

10 80 parts by weight of (A-1) polyoxymethylene copolymer, 2 parts by weight
of (C-1) and 2 parts by weight of (D-2) were uniformly mixed using a Henschel mixer.
The resultant mixture was fed to a 30 mm biaxial extruder having L/D=30 and being set at
200° C through its main feeding port, and 20 parts by weight of (B-1) wollastonite was fed
from a side feeding port provided downstream of the main feeding port. Then, kneading

15  was carried out at a screw rotation number of 100 ipm. The amount ratio of main feeding
to side feeding was controlled according to each weight ratio and the final amount of
extrudate was adjusted so as to be 8 kg/hr.  The extruded resin was cut into pellets using a
strand cutter. Using the resultant pellets, evaluation was carried out. The results thereof
are shown in Table 3.

20
Example 31

The same procedure as in Example 30 was carried out except that (B-1)

employed in Example 30 was changed to (B-3). The results thereof are shown in Table 3.



enpl oyed in Exanple 20 was changed to (B-3) as shown in Table 3. The
results thereof * aré shown in Table 3. 5 Exanple 24

The sahe procedure as in Exanple 21 vvasgearri ed out except that (B-1)

enpl oyed in Exanple 21 was changed to (B-3) as shown in Table 3. The
results thereof are shown in Table 3. 10 Exanple 25

The sane pr@@% as in Exanple 20 was carried out except that (A-2)

enpl oyed in nple 20 was changed to (A-3). The results thereof are shown
in Table 3.

Exanpl e 23 was carrlsg ngtbng}it"ft(ﬁa@ R"AYOZ‘)’mCthyleneé’HEH%WQQrOC?dure a‘g"'

was changed to (A-3). The results thereof are shown in Table 3.
Exanpl e 27 main feeding port of a 60 mhinebisank extralee daviag A4AD+40 fndabgihe s@Git 266° C.
carried out except that (A-2) 20 enployed in Exanple 20 was changed to a

i xture of {0hpdle By hoight B (BO6) ishilte was fod GRIRANARE thl) poR3 A | 1

an anount of parts by wei ght’. The results thereof are shown in

Table 3 ‘5 downstream PRll ?1121211213 feeding port. Further, a mixture prepared by uniformly kneading

10 parts by weight of (A-4) polyoxymethylene copolymer, 2 parts by weight of (C-1) ester
of alcohol and fatty acid and 2 parts by weight of (D-1) polyolefin using a Henschel mixer
was fed from a side feeding port-2 provided downstream of the side feeding port-1. Then,
kneading was carried out at a screw rotation number of 150 rpm. The amount ratio of
10  main feeding to side feeding was controlled according to each weight ratio and the final
amount of extrudate was adjusted so as to be 150 kg/hr.  The screw was designed so as to
arrange that the components added at the previous step were in a completely melted and
uniformly mixed state at each of the side feeding ports. The extruded resin was cut
thereafter into pellets with a strand cutter. Using the resultant pellets, c?aluation was

15  carried out. The results thereof are shown in Table 4.

Example 33
The same procedure as in Example 32 was carried out except that the amount
of (A-4) fed from the main feeding port was changed to 70 parts by weight and that of (B-
20 1) fed from the side feeding port-1 was changed to 20 parts by weight. The résults thereof

are shown in Table 4.

Example 34

‘The same procedure as in Example 32 was carried out except that the amount



27 The sane procedure as in Exanple 27 was carried out
except that (B-1) ' enpl oyed in Exanple 27 was changed to (B-3). The
result's thereof are shown in Table 3. 29 Exanpl e 29 5

The sanme procedure as in Exanple 27 was carried out except that (B-1)
eopl oyed in Exanple 27 was changed to a m xture of (B-1) and (B-3). The

50 par s by A Ded onf I8 AR LA sACKE Chanecd fo (0 pESHTNEgy bl 8 (B0
Fenschel mistfofhe idefging ponelows rmhaco 20Lise By el 68 ks g

extruder having L/ D=30 and being set at 200[err] C through its main
f eedi ng porfrom dlside fepadingspdrty2 weis ghangstl t¢ B- partsviyl weightoniThe resulfs thegeof are
froma side feeding port provided downstream of the main feeding port.
Then, kneadht@m idTablewas carried out at a screw rotation nunber of 100 rpm
The anpunt ratio of nmain feeding to side feeding was controlled
accordi to each weight ratio and the final anmount of extrudat e was
adjusted so as to be 8 kg/hr. The extruded resin was cut into pellets using
a strand gu ter. Using the resultant pellets, evaluation was carried
out. The r e 3her eof are shown in Table 3. 20 Exanpl e 31
The sane procedure as in Exanple 30 was carried out except that (B-1)
enpl oyed i n Exanpl e The same puicadigeds imEx8udy 33 Fras caied|qus exdept thaf (Bril pwahown
in Table 3.

changed to (B-3) and (C-1) was changed to (C-3). The results thereof are shown in Table

4,
10
Example 36
The same pméedure as in Example 34 was carried out except that (B-1) was
changed to (B-3) and (C-1) was changed to (C-3). The results thereof are shown in Table

4.



28 - Exanple 32 . 80 parts by weight of (A-4)

pol yoxynet hyl ene copol yner was fed fromthe mai n feeding port of a 60
mm bi axual extruder having L/ D=40 and beggpg set at 200[err] C 10
parts by weight of (B-1) wollastonite was fed froma side feeding port-1
provi ded 5 downstream of the main feeding port. Further, a mxture
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[err] _ ) 34
I ndustyial Applicability The pol yoxynet hyl ene resin
conposition of the present invention prox4des a nol ded product which
is excellent in resistance to friction and wearing, has high stiffness,
repeat£d i npact strength, and small nolding strain, and is excellent in
gear precision as 5 conpared with conventional conpositions.

Therefore, the pol yoxynet hyl ene resin conposition of the present

i ivention can be provided as a new material for electrical and

el ectronic parts, down-sizing of which has been progressing.

For exanple, the pol yoxynethyl ene resin conposition of the present

i nvention can be used for parts of office autonati on apparatuses
represented by a printer 10 and a copying nmachine; for parts of video
apparatuses represented by a VIR and a video novie (a video canera);
for parts of apparatuses for nusic, image, or information

‘represented by a cassette player, an LD, an MD, a CD (including CD ROV

CD-R and CD- RW, a DVD (including DVD-ROM DVD R, DVD RAM and
- DVD- Audi 0), a navigation system and a nobile personal conputer; for
parts of telecomunication apparatuses 15 represented by a cellular phone
and a facsimle nmachine; for an interior or exterior working part of
an autonobile; and for parts of industrial m scellaneous goods represented
by a di sposabl e canera, a toy, a fastener, a conveyor, a buckle and
an apparatus for house- bui I di ng.
@l (=] N~
0|, o ~|8 olg|«l8 = |8 Yieol¥lo
g% BN TIB]1218] =8[9 & 5| |5 |R|5|®
10 b= iy
.Y =) e|8(wl|8 < |® °® ~
o ¥ Q [+)]
“lole 0|3 g(g]+]8 |8 Clo|¥o
P N [ © | < =] Q A -
3 o 2|8 g Q1o - 0
olo o 10 N b 0
ia] o
© =2 R=S e L <+ ©
28|12 [V [v|X[Bleidlg a|2|0 2 (2|e|5]|8|5|R
| < *-
SRR EAREVIEBREE E[ZE|ZEIZE
alaloloislE| 8|58 [2| 8| o€ T|S|218]0]S
el (226|585 1] |8 |®
-~ | = =l e (0] (o} [0} ]
= 217112 (&l8lE5|8ls
£l |13 |8[2{%|2|E|¢
c = Ol ¢ cl©lce
2 1€ |5l8l53(5]3
c Bl |8 |E|3[=|8|=]|8
‘B ﬁ)—si-Ox.
8 8|.[3 |E|2|5|2|E|2
Iy (=} alc|ys
5lg |® E|g|B
s S olB|(2 2
Els (B |8 Zlale |8 |35 | =
BIE |8 = Siele | 2 5> =
59 8 =%—- olulnls|B %%-§ %:.S %.-%.% 5%
5|8 & |5|2|F|F|E|T|Na|Z|E 0B EL OE
< 5l 12 |5 BUES A\, 5 UONONS
[« [<] ! G
o alz |€ |« Auedoud eaishyd 0} souBlSISaY
= uopisodwon Insey




As the above-listed parts of various appar at uses, there can be specifically
20 exenplified working parts such as a gear, a cam a slider, a lever, an

arm a clutch, a j oi nt an axis, a fearing, a key-stemand a key-top,
outsert resinous parts for a chassis, a chassis, a tray, a side
pkate,e and the |ike.

35 C BidiSirial licabili A pol yoxynet hyl ene resin conposition
conpri.sing: a ?X? %%b]ttg 99 parts by wei ght of a pol yoxynet hyl ene resin;

(B) 1 to 50 parts by, weight of wol | ast oni t.e hayj,ng a vol une: aver age
particle diameter )ige poﬂroxyrgffth@f:%e FB‘“E@“’[PQ?I?E‘?WYtheq’rese?'c‘)“%&'fnt%o‘?gesp%r ts
by wei ght of "at |east one nenber selected fromthe group consisting of
an ester ofmeldedprodnd|whichiisexeellent/ingesistancgrio fdetion ap venanag,dmbigham&ness,

di car boxylic acid, and a conpound of a pol yoxyal kyl ene gl ycol
based on 1Gepdagsdt ispapt stengthi aed sikle molding strain, and BteXbelRMP U fea@ fpréoNimp ae Nt
(A) and Conponent (B); and 10 (D) 0.1 to 10 parts by weight of a

pol yol efg n NaNElo] d . Wei g h ot alt
Bount o | (SR 836 oBflchibhaf WnipoRiiohf! herblord,"he polyoxymethylede”rébin
pol yoxynet hyl ene .resin conposjtion according.to claiml rein th

e ot HTROFHET Oh Meresnt S HDRan e Byovidecas s Bers sl FU ARG M g
fromthe group consi sting of a granular shape and a needl e-1i ke
shape. 15 el@tronic parts, downysigiggrefmkichhasdheen progiessisgnposi ti on according to
claim1 or 2, wherein the ester of an alcohol and a fatty acid of
Conponent (C) is an Feistee:mrm:gfe, afhe 2p619Gymettiydend tadid YeompositioR Cofd the iire@nt

i ndependently a carbon nunber of not less than 10, the ester of an al cohol

and A fUniBh B B bSed?for Pafid of BFEREUMmatiCN abparfilisel Thfitschioa®y £pAfteP

and a di carboxyl1c aci

10 and a copying machine; for parts of video apparatuses represented by a VIR and a video
movie {a video camera); for parts of apparatuses for music, image, or information
represented by a cassette player, an LD, an MD, a CD (including CD-ROM, CD-R and CD-
RW), a DVD (including DVD-ROM, DVD-R, DVD-RAM and DVD-Audio), a navigation
system and a mobile personal computer; for parts of telecommunication apparatuses

15  represented by a cellular phone and a facsimile machine; for an interior or exterior working
part of an automobile; and for parts of industrial miscellaneous goods represented by a
disposable camera, a toy, a fastener, a conveyor, a buckle and an apparatus for house-
building,

As the above-listed parts of various apparatuses, there can be specifically

20  exemplified working parts such as a gear, a cam, a slider, a lever, an arm, a clutch, a joint,
an axis, a bearing, a key-stem and a key-top, outsert resinous parts for a chassis, a chassis, a

tray, a side plate, and the like.



each having independently not |ess than 10 carbon atoms, and the conpound

of a 20 pol yoxyal kyl ene gl ycol of Conponent (C) is at least one nenber

selected fromthe group consistin f (1) at |east

sel ected fromthe group consisting of ag%glyethylene i"ﬂﬁﬂﬁﬁ"ﬁ"ﬂl""ﬂ

pel ypropyl ene and a bl ock copol yner of a pol yet hyl ene eg

pol ypropyl epgpgs.ycol which independently have the polynerization degree of

5 to 1,000, (2) an etherified conpound of the conpound described in

(%) and an Irphatr 3) an esterified

corrpound of the COHM@)%&Y%MWB“%‘?HWW r fatty acid.
pogyoxynethylene resin conposition according to any one of

cI ains 1 tdA3, 50 to99 parisherweighttofe polyoyynethylang resion of Conponent (D) is at

| east one nenber selected fromthe group consi sting of a honopol yner

or a copol I 10b 50paietd H§tvindigtit &t aGkélfasdhnite AATROH REludfe-avernge paAICRSEHRbEEr DY

the general fornmula (1) as described bel ow, or a nodified product t her eof :

[err] fwge ? ol err] represents a hydrogen atomor a nethyl

group; and R2 representfs’a hydrogen 10 atom an alkyl group or a carboxyl

group having,.1.t0 car on a an al k rbox [ou

havi ng 2 t (%lrtﬂéﬁ t‘g@&ﬂl‘@i neﬁ%ﬁﬁf ﬁ%l%t?fbﬁ?nt F‘H% Eﬁfﬂs
or a vinyl group. A pol yoxynet hyl ene resi n conposition
accordi ng to amay estarofon afld:QhOhandla fatty 4cid, an ester offaprabiioholt dnd apdicarbexylicacidesi n
of Conponent (D) is at |east one nenber selected fromthe 15 group

consi sting of andiadddmpotsd of Q ﬂo@ﬁxsi bﬁe)’g]PéﬂI%&éWbﬁ'l@O partd b S@ight of the
| ow-density pol yet hyl ene, tra-lfow density pol yethyl ene, an

et hyl ene- pr opylt&a%n%ﬁt}%ya&ﬁpoﬁﬁfm 'And Component (B); and

10 (D) 0.1 to 10 parts by weight of a polyolefin resin based on 100 parts by weight of the

total amount of Component (A) and Component (B).
2. A polyoxymethylene resin composition according to claim 1, wherein the
‘shape of the wollastonite of Component (B) is at least one member selected from the group
consisting of a granular shape and a needle-like shape.

15 3, A polyoxymethylene resin composition according to claim 1 or 2, wherein the
ester of an alcohol and a fatty acid of Component (C) is an ester of an alcohol and a fatty
acid having independently a carbon number of not less than 10, the ester of an alcohol and
a dicarboxylic acid of Component (C) is an ester of an alcohol and a dicarboxylic acid,
each having independently not less than 10 carbon atoms, and_ the compound of a

20 polyoxyalkylene glycol of Component (C) is at least one member selected from the group
consisting of (1) at least one member selected from the group consisting of a polyethylene
glycol, a polypropylene and a block copolymer of a polyethylene glycol and a
polypropylene glycol which independently have the polymerization degree of 5 to 1,000,

(2) an etherified compound of the compound described in (1) and an aliphatic compound,



et hyl ene- but ene , he wei ght - aver age nol ecul ar wei ght t her eof
is in jhe UMB mw! to 300, 000. 6. A
pol yoxyrret hyl en Sidl on accorg§ ng to claim5, wherein the 20

pol yolefin resin of Conponent (D) has a wei ght-average nol ecul ar weight in
the range of 10, 000 to 100, 000. 7. A nol ded product
obt ai nabl e gay (ﬂ}ﬂn@s@ﬁﬁ&@@oxﬁﬁ&ﬁﬁﬂ Eﬁ’ctd%irﬂp%ﬁfd &é%éﬂl&d in (1) an§ %F%‘st %akt Beid,

according to any one of clains ne part

sélected fromthe g ! an ut sert

resi nous p£ t for a%@%‘%&g}%h@ie@ﬁg%sﬁ %ompé»._ oﬁfgconﬁ{ﬂgg\o §Ii'yd‘§1°|cﬂf aéms iﬂ?éh are
obt ai ned by nol ding, - cuttin nmol ding and cuttin the
pol yoxynet H’ﬂleé‘ﬁ% ﬂP“eR‘PIﬁOIE@Hﬁ@m Pf Gemporient (D)aféc?g rl%ﬁshgﬂﬂt wemher sslestedffram

to 6. A part according to claim8, wherein the worklng
part is at ymonMgnfrdhomopolymemi'&eblﬁﬂyxﬁémﬂaﬁ hasapirated okBini ciipddndhs a
gear, a cam a slider, a lever, an arm a clutch, a 5 joint, an axis, a
bearingg a gto
Deart 13s @ Bty B0 otk RYSBRY) s desrved o, °fam°@ffﬁ38*°a‘?*§€tﬁéf‘ééf
represented by a printer, and a copy| ng machi ne. A part
according to claim8 or 9H,¢ ¢h-Rs used for video apparat uses

represented by a video tape reqorder, and a video m)vgz (a video canera).

I—F

10 12. A part accordi g to claim8 or 9, whi i's used for
apparatuses for nusic, for i mge, or for information represented by
a cassette player, a Iaser disc, a mni disc, a conpact disc

(i ncl udi ng vHerdROM; répeRnBdhfdr atoxﬂloglatxﬁéﬂlyu $486h; Hnd R (feprebet HBydro e
DvD- ROM DVD- R, DVD RAM and DV Audi 0), a navigation system and a rT%
10 atom, an alkyl group or a carboxyl group having 1 to 10 carbon atoms, an alkylated
carboxyl group having 2 to 5 carbon atoms, an acyloxyl group having 2 to 5 carbon atoms,
or a vinyl group.
5. A polyoxymethylene resin composition according to any one of claims 1 to 4,
wherein the polyolefin resin of Component (D) is at least one member selected from the
15 group consisting of a high-pressure low-density polyethylene, a linear low-density
polyethylene, an ultra-low-density polyethylene, an ethylene-propylene copolymer, and an
ethylene-butene copolymer, and the weight-average molecular weight thereof is in the
range of 10,000 to 300,000.
6._ A polyoxymethylene resin composition according to claim 5, wherein the
20  polyolefin resin of Component (D) has a weight-average molecular weight in the range of
10,000 to 100,000.
7. A molded product obtainable by molding the polyoxymethylene resin
composition according to any one of claims 1 to 6.
8. At least one part selected from the group consisting of a working part, an

25  outsert resinous part for a chassis, a chassis, a tray, and a side plate, which are obtained by



per sonal conputer. 15 13. A part according to claim8 or 9,

whi ch is used for teleconmunication appar at uses lmﬂﬁmﬂmﬂﬂuﬂm
cel | uFar phone, and a facsiml|e machinegy clmjl ng
to claim8 or 9, which is used for an interior or exterlbr ¢

part fsor an autonobil e. A part according to claim 8 or 9,

whi ch is Uiﬁﬂdxﬁg,r chtﬁﬂgsfof ! ﬁb]fdmg Qﬁ& | GRERY She ep%@;ox?%@@zlgﬁfe gﬁxﬁlﬁmﬁibn&

di sposabl e cane oy, ener, a conv
appar at us for 81? ean?'%neofglgmlsltoé

9. A part according to claim 8, wherein the working part is at least one part

selected from the group consisting of a gear, a cam, a slider, a lever, an arm, a clutch, a
5 joint, an axis, a bearing, a key-stem, and a key-top.

10. A pért according to claim 8 or 9, which is used for office automation

apparatuses represented by a printer, and a copying machine.

11. A part according to claim 8 or 9, which is used for video apparatuses

represented by a video tape recorder, and a video movie (a video camera).

10 12, A part according to claim 8 or 9, which is used for apparatuses for music, for
image, or for information represented by a cassette player, a laser disc, a mini disc, a
compact disc (including CD-ROM, CD-R and CD-RW), digital video disc (including
DVD-ROM, DVD-R, DVD-RAM and DVD-Audio), a navigation system, and a mobile
personal computer.

15  13. A part according to claim 8 or 9, which is used for telecommunication
apparatuses represented by a cellular phone, and a facsimile machine.

14. A part according to claim 8 or 9, which is used for an interior or exterior
working part for an automobile.
15. A part .according to claim 8 or 9, which is used for industrial miscellaneous

20  goods represented by a disposablc camera, a toy, a fastener, a conveyor, a buckle, and an

apparatus for house-building.



