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1 exarrﬁlf vanous.i rin

e H:gr;:::. ;;:.,,ggs b bor
fib '}5; nce t s awgéesrhﬁénal @thlcfdléﬂﬁ fesinSUch as
|SI h

a st a'chL §i§o b eJnd IEYII T § {QEH‘gh ol yest er
fiber | §|t|on %ﬁ-’le teBdn® veniionl daf be FdRIedintol altfdchife pededr @e Of 1
to 50, eeraig b m %fe@i&i&b v\bﬁn rétéhirﬂg5 elcBlieh] charddtdrisics inBrently Eftgidaseaf byl utra-high mn

pr e:EernfbibkMar At folyaiyierdN By inB&pR&RE @ tspéoliit iamoirs o24) fnet m@irtit 0816 Gorgpmiefiler ol y 400
- 1o 1203 oibtin rsé'tecoaipeémon the Béah distoMiOBInpdraiite @afid tdraralimlastvemaedulus Gavite improvedhe

fi br owahdut sub&antibisietragse lopercalleatcthiractaistica wbibe blefyf regimcomposiiipn7dicipas a lowiwparwei ght |
pr ef ercodtiicionB atiaw &damia fictorbspeifigieny latd a Brgeeiical PY vaueesndroagsitgncg of Ssikanaselr t s by
vei ghtand prearpagi@/Dcqpetiet mevgptedudingsh thedteat registaniae vigidie And aidakility| can op Progirieptly
cngposmmw\@ﬁ (A) conprising the ultra-high- nol ecul ar-wei ght pol yet 3" ene
afd - t he Ihdw-9ses wharg @ fiorps fgm is.georpergged ivgheeelefingpsinggs Fﬁ“wg é'?‘ﬁ rmastigned; ¢ ¢ pe
anpuntadgntagegeaq b F'mlvfaqusra"e%eﬁe@?mr@ed%ns'f%stfsgﬂ‘ fengty el ts py

wei ht‘"‘%’?"ef’he olefin resip conmposi t e a t. Vi it

i nc?eae : 8' ts'ﬁ‘ée 7hﬁ1°8’e??sl9ﬂ" g ;:%itﬁo §$p an@as@ i‘ B"ams%g Y

Pg{iég' ggrnjq e Ul mp“%fé'cg& o H,ﬁ{ %quas $ns e ed
Vil ical e I-Iu t ion°re C

e th gza e m il s LRI Ao st ol U

rllg)ngdnk intd fﬁ%r @efﬁ Bsifd BorksoSifon| trdUdyHanRe iridtidni dberigiBNt @bradidn,
fre:gze:[.,efm ,ca Y8 RigRly Riproved. Ur bi ne oi |, machine oi |l and cylinder oil. As the

synt het | fhel gidabt Givbitiod) witiow bb iBscRLIIAN 0dial wihaetersita td Bibifdioliyglacpedtnt tyi |

POl Y glny @idhnsQimit the@bpsrn @B yverbher oil, ester oil, phosphoric acid ester oil,
pol ychl o rertoibigs:amblsy; trerpsysidal prodehuas)werescttermmed chordlhd; torthenfallowithg Imiefadsny | oi |
and silicone oil. As the lubricating oil having a good conpatibility with

t hessol Tehsile1 Tesesi n conposition and being especially 25 effective for

i mproving the lubricating property , there can be nmentioned a synt hetic

| ubr i cat Thedensi test wapessyied ourfacearring;th e @etPd o ASIM; 51638 by GF' fostpiagp &f‘% g‘n

et hy| ives gcmersie srepd oU5G i b teogle genelh (53 K c'fba‘tyé?'di AEleosTeng®™S nunber
aver, ageent rerekapd e Pgraeiesi(Els 0 2t BeakoBmrio aYpEei al | y 1000 to 5000.

Pro19y| ene is preferred as the a-ol efin component of this synthetic
Iubrldégﬂt'fﬂféﬁ'eii—g—'b&g—"Mr a-ol'efins having up to 20 carbon atons,

especi al Jﬂ% Iﬁd?l %-gac}étre% h g d@t% aS&FhuB‘% ltl*l'a‘%ﬂetholitAS*rﬁl e 6 sfhg trﬁéﬁeo{ he Q

val ue té ave age ecu ar welrg t nunber aver age nol ecul ar wei ght
ratko)sb upto4 especially up to 3. This synthetic lubricating oil is

charac,&hi czyVi scosity index of at |east 120 and a dynam c viscosity
of 10 as measured at [err]. The structure, characteristics and

prepar atTl@mlibhﬁg‘faiﬁlswa@fdetbm"%dswatdiﬁudmehwuiﬂdsdmaslrM@ml are described in
detail in Japanese Patent. Application Laid-Open. Specifications No.
11759571éiﬁ}a|asndngﬁo(kg/d@$aﬁﬂwaﬁ}al Bdstic Modul&s ghed)sol i d | ubricant or slidi ng
filler (B), there are mainly used graph| te and nol ybdenum di sul fide.
Fur t her nbwdilexurdi strengthzand [flexurss eleistib orodilusnivare fejermingd) pggandiag taihe fethpe) ef ASTM, ¢

oxi de,D-g0ass powder and netal soap. Still further, there can be used
powders of fluorine resins such as a polytetrafl uoroet hyl ene resin (PTFE),
an #t HiﬁﬁwtﬁoﬂlonfT&mp&rﬂtwﬁr(rQ)de/ propyl ene hexaf | uoride copol yner resin
(FEP),

an
The heat dIStOﬂIOX temperature was measured under a load of 4.64 kg/cm? by using a test piece having
a size of 12.7 mm x 12.7 mm x 127 mm and a heat distortion tester (supplied by Toyo Selkl) according to
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tetrafl uori de/ perfl uoroal koxyet hyl ene copol ymer resin (PFA), a
trifluorochl oroethylene resin (PCTFE), an 40 ethyl ene
tetrafl uoride/ et hyl ene copol ynergg ggm,gméﬁgFE) and a vinylidene fluoride
resin, and other polymeric lubricant such as a pol yphenyl ene sulfide resin
pomder It is preferred that the sliding filler be used in the powdery
form athe method bcASTMsD-B4&f erred that the particle size be 1 to [err],
especially 10 to 50 [err]. The-solid lubricant can be used singly or in
conbi naByeamiafrictionCobfficiert d | ubr.i cant. For .exanple, the lubricant can be
mcorporated inthe formof, for-exanple, a powder, a sol, a gel or a
30| d'hp dyrapic fhegion E?P'é‘l’qsr‘r‘aff'%‘é?% f%é feg prsier conlitigng ot eompreseen lpadpf 76he
qui d FYEPER siPagReesof; ’ﬁdﬁ( tsibara Hng frictignal gbresiontesiarf 12% F‘ t,

TPyp-Boldug 08 504 g o rougraeey of st B :
ngfe S ?éﬂ%%&%’*—wi@g R e a%aa'ﬁe e, ﬁ&%" B X g e T e S

parts, b e ght, especially 3 to 50 parts by weight, particul arIy

espeC| abdolindcliRal 39 y.m\mh)ght per 100 parts by weight of the olefin
resin OTW’UQ‘IW% tion and Mol ding In the present invention,
t he above-jgMatstiesliybd MittioRa fabrlasioh 184 Bh& $UpRIe8 B eyt Bodn athef thVsEHéé whi bdiRfeaand
i qui d @ 125fiminthnt 8Hacompraision ad s 818/8Ed b 815 Yo/Brh? th 25 kgiéin?lsRpWis@ht oAl intBrval &1 €
t her eef 2.5%bvem?, and dre$ih @asrRaRNasEdtfor 30 miutel DiRiePéses EoMiprdsEINIEIBAd 498 thei FV viaie (load

i npor t antspdshipdt whibietha bssinavaseoltdndn @ekt atfdétibn wes rsdaswiddd Tizemating pewtad dad SUY J08

ol ef i n embihe ragmessofttheoslidag face wes ydiwied tel bs. fﬁoﬁnﬁcsiorasolqwsrmtdnbmar pletenigaving a

di sper s sigmofdahmimex 20 conp? muheas used asdippbsypiaee- t he ol efin resin conposition
and the additive to a single-screw or tw n-screw extrudi ng kneader and
mbk4 -2k n EdglonehAbrasion Festt ure. OF course, known additives for ol efin resins,
such as an 7 . EP 0 315 481 Bl antioxidant, a rel ease agent and a pi %rrent

can be |kn %;P“&F‘éﬂ’aﬁ?“ ’Pﬁﬂ’?s Fﬁ’S&‘?d ”élhlfsli‘ﬁ%famdﬁ °§?‘ afc%‘E?Fl!Pfeﬁ ?Pda’fﬁ

reci pe. o A §%a{;\'§ ';‘ﬁ R4t t he

SO for néﬁ's oug nes%é of e sn ﬁ H wéé a g% éu on od tanri‘\qua ?gor
sasbf ?sb 9@ ket Fetifar

CI’I t| ca ener reg at | nj ectl on m)l di ng be

carri edeHFn Qﬂrmﬁa )(J,; nder terrperature di’f 200 to 290 C under an injection

pressur 000 kg/[err]. OF course, injection nolding can be

carriggd Outhe iegt BRY SHMGR 2D injoBtioRidldad tectngifar pigth RBRD-a sl G50 TRASH 12b @i B t he
Present mimWeé neSSdre@ 3Rd 6 shirtkafa ¥ Jho WsoRidd bliEle Was bewiminB@Bd3bd16n {ha lskz6 of Hinohi Ch
sl i di ngaczbraingetins foldwingSormale: I equi red, especially, sliding parts, for
exanpl e, various bearings, oilless bearings 10 Joints, gears, cans,

sliders, rollers, reels; cylj nders | st ns andthe i k Since the

conpesition of the present. i(nPd3E 128 °fhs a base material, a

specific olefin resin conpos| woad conpri m;g_ddd rerYlicdle/mol ecul ar-vvei ght

pol yet hyl eng a?d | ow npliecul ar - wei ght. or "hi gh-nol ecu- | ar-

pol yet hyl en hripka §8m'§2 |t| on of -the present 1nvention carf b rml ded into a
ine part or the like at a hi ghsdizecicfl @molehi | e retaining excell ent

char&tteristics inherently possessed by ultra-high- 15 nolecul ar-wei ght
pol yet hyl ene. By incorporating a specific amount of a fine particulate

N n%ganlnﬁlnglé l\llsg si ayhooft Q\N ‘eafldr ’We‘r o Hi -MRQ |aH/V& ht Fto th gr%t in %I&L q-{eglhon

t
substan rease of excellent characteristics of the olefin resin

COMPOSi t | @Nrhe Ldhsly @S ofthd Qie-Hiih ols&@f m.?}h BéljethyRnd S tRE/ Mty CdcfoF ih6 lolefiresin

coef fi ci ejainpéstidn doled@Buréd, laTnd @8 oy \WAlotithe |GRRIOISSIRLEIEHD OF high-mbisdulalcwsgit K

and "war na,gethywrarmbejemrﬁu@mcaﬂdnngﬁbuﬁ follbking foeaila: r esi stance, rigidity and

nol dabi ity can be proninently 20 |rrproved In the case where a fibrous
filles.isdi+niorgorated in the olefin résin conposition, the above-nentioned
advant ages can be sinmilarly attained and, furthernore, the tensile strength
and i npact whargimgh,sic and di iargtes\defineg ebare @nd wdeb)xﬁewesenswmfﬁ ratipeofdemydiashigh on  of
t he presenalecpliprimsight laﬂ*vewﬁ'rﬂqné dhe 'ova@o'%subaw'ﬁertwahr%ﬂlewla wejgairofypiBylene in the

olefin resin composition, respectively.

85 (2) Various Iow-molecular-weught or hlgh-molecular-welght polyethylene differing in the intrinsic viscosity
were pi'epared under the same conditions (inclusive of the monomer composition and the catalyst) as
adopted for the produiction of the low-molecular-weight or high-molecular-weight polyethylene, the
density dh of which was measured except that the hydrogen partial pressure was changed, and with
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26 olefin resin conposition conprising ultra- hi gh- nol ecul ar - wei ght

pol yet hyl ene and | ow nol ecul ar-wei ght or hi gh-nol ecul ar - wei ght

pol yethyl ene, the conposition gpbd4e 4af@ient i nvention can be nolded into a
sl'iding part having a nmechani cal precision while retaining excellent

sel f-lubricant property, abrasion resistance, inpact strength inherentl y
-possess esspéy totthd ohgaired @blyetiiiepes. tha rolation Bdtweop tHeyimdirisly lviscrsitelalank yheideastty paer at i ng
a |iqui delemimed] i d | ubricant into this olefin resin conposition, the dynanic
friction ctefdersty dmtobainet! iatsh abive.of Be lanradidculeiwaight Qretwhtmlemlg’meyght Repretbved.

The pr esme wasreaaided #a thej depsity g4iistyieg the se-dptyained rplatien, and the\oeriesnoadieg iakjesic t o t he

f OboeO %Mn]blwé‘%dqt?iﬁﬂ‘e%ﬁﬂ"h@'sﬁﬁa'ﬁ% | i m t the sco e of the invention, In

the ol l(aan'r gg{ P%’Q sagﬂ%g Wgwgtggrmed o tp &;w;t é‘gd’é@é‘?‘l’tjjggéw a%gof; di ng

to the f : | d out
o tor fil

accor dl d in thls or er?e ree&s pteP e s6 %(';82 la nald mg' ?’é’sﬁ g 9@8" ”B )

w aced o g ace o
ﬁ te |dln n?agﬁ ) soot at estar tiim was loé Iasa\) Bl 'H éﬂz
yi el ko . 4 tqtt (EL:
% at brgg\fgggl y\%’;nq,,, CAN=T4 (m,- : 170 rrpact t r eng | zod
i mpact Sﬂee&%ia W@%hﬁ’r&écﬁ#t%d’ﬁu@tdﬁ&%ﬁg st thb Qarhplé wﬁ?hﬁm a%sf%'évlr @*%ﬁﬁdQYa usi ng
a not Gh&durdi&ss otk B 84nktdsSRl whd Bbflinbidled drdérl L£prbdsdro BNSO0RGRAR foF b Giklidsy Was
det gr ning; Ghecample Ghias) Goole@ 16 602 Cet lalROSkng EpeddSdiME:- 7~47and @ saple Wes Rken DUt Bt h
(kg/ credmplamés hdicex rthdrmdstaR il tatk dviictahadat f20ry §.2 “Thier f hoai Whicidhe SdmipRinvetisltogisd
f | exurtaoom terageraureratchdoolipg BiEEee ofclies . ITech, te cane way thlen bl endaibieido sindASTM
D- 790.stilb & rodre mmp&tgtedert 1 lonr, Fehthe darsityra the s@ppld fves emmtred| aebrding itcothe tHensiher at ur e
was nesgslieniooetinddASTMIDIIESH of 4. 64 kg/cnR by using a test piece having a
shz# of T fqllowing Rxampleyillygirptg the Preparaion etithe olpfingesinttoswesitiohon t est er (suppli ed
by Toyo Sei ki) according to 8 EP 0 315 481 Bl the nethod of ASTM D- 648.
Dynam@me 8t jon Coefficient 5 ~ The dynamic friction test was carried
out folr> 30 m@t&t@ nder conditions of a conpression |oad of 7.5 kg/cm and
sI i g '§'baéaé'8“ mn by using a Matsubara type frictional abrasion

tes er (R HBRbJeR%bul Ysoll oV CndZObrdi 4 by, &?n "Bl P 5‘(0%”%? j‘é ar%&ﬁ and the
rough’}.‘?ﬁ ﬁ a?&ﬁde bél} Hel c&inand 633 A 8 mbissy of Patiihex é:Ella??ig e :
recta A'mpP 56 IREY %Betfi,(l%%z%a@ ag %&mm utiof! Thé w the
test Rirdpp&t withlidihg htoNS (EeiTids§ MainfaMed/a -5 dver 4 eribdlofd h%}tﬁ aae EM&Eﬂask
frigt lr@ﬂﬁ& 642,5@@0@@ it uséS APRE FeR6lioR Yestély i e &hivin aﬁﬂ)spaeabes adjisibaspefd was
adj ustrgfl. Atr dotnplBtioi Bf 1661 dropWise SN, SESteMPorat@d tha¥\aBvaRid QY 80 €l ad’ REBtIeh Wask g/ CNP
t 0 25 agbd &t bt 903 e \ai ders. AttectBrminaticdr of &l rédktichDthe golid pdrlion[wak Edliscteds) fMralié@Si N Was
mai Nt andedfidently @8shed witit Bexanertd @btaie acightyoatyivee firsi iwdérp didniam dattipe chivponadtue
(1 oad Tae sasahastijonmbnantontained1868% b3 weightabthertitiriemattyy. heat of friction was
nmeasured. The mating material was SUS 304 and the roughness of the sliding
face \A}é&%vnmmigt)ed' to 6s. An injection-nolded rectangul ar plate having a
size of 130 mmx 120 mm.x ‘2 nm was used as the test piece. 20 Frictional
Abr asi onConiavpusTiplyrerization was cerriath Py by §Fing & sentigygus twarsieged polymerizalign apematysour s
under ce@WHlngHW'VHP"@t'%ﬁﬂé‘F Javing R inngraglupe og?zzg £, which were connected to each other

in series. To the first-stage polymerization fank (hereinafter referred to as "polymerization tank 1") of the
continuous two-stage polymerlzatton apparatus was added 130 { of n-hexane, and the temperature was
elevated to 40°C. Then, n-hexane at 35 L/r, tristhyi aluminum at 45 mMhr, the titanium catalyst
component at 1.0 mill_igratn-a_tom/hr as the titanium atom and ethylene gas at 6.0 Nm3hr were continuously
introduced into the polymenzatlon tank 1. The polymerization mixture slurry in the polymerization tank 1
4 was fod to the second-stage polymenzatlon tank (heremafter referred to as "polymerization tank 2") by
means of .a pump so that the volume of the reaction mixture was always 130 1. The polymerization
pressure in the polymerization tank 1 was 4.8 kg/csz
In, addltlon to the polymerization mlxture slurry fed from the polymerization tank 1, n-hexane at 25 t/r
and ethylene gas at 18 Nm3lhr ‘Wwere contmuously mtroduced into_the polymerization tank 2. Hydrogen gas
§0 was appropriately mtroduced so that the ethylene/hydrogen molar ratio in the gas phase in the polymeriza-
' tion tank 2 was 1000/30. The slurry formed by the polymenzatlon reaction was intermittently withdrawn from
ths bottom of the polymenzatton tank 2 by using a timer valve so that the level of the polymerization tank 2
was mamtamed at 120 &. The polymenzatton temperature in the polymerization tank 2 was 65°C, and the
polymenzaﬂon pressure was 4 kg/csz The obtained polymer was separated from the solvent by a
55 centrifugal separator and dried in an Nz current.
Then, [3] and the content of each component of the obtained olefin resin composition, and [5] and the
melt torque T of the composition were measured according to the following methods.
* The intrinsic viscosity [4] was measured in decalin as the solvent at 135°C.

3%:
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kg/[err] and a slip speed of 30 mmn by using a Matsubara type frictional
abrasion tester (supplied by Toyo-Boldw n): and the abrasion coefficient
[err] was determ ned. The nati ng:pruasﬁrmlngas 25 SUS 304 and the roughness
of the sliding face was adjusted to 6s. An injection-nolded rect angul ar

pl ate having a size of 130 mmx 120 nm x 2 nmm was used as the test piece.
Mol di ng Sfine mélaigeug Vowagexpressed Pl dhel teraist df thasemig. i the resftorsiate, rjhise wpmeatwPded

r ect angallagempsraatre o 2401 Gigndar & preesursfof § Bgicmiat wn ameituderoh3) angp yikfationAvmBe%Ed and
t he shr® edoabpeusing JBR Surgsiprieler (wpplied Preimpaaka filgideaiohed based on the sjze of a
erI d accoftciiap uﬂq)th@thtge fngrnergwwgtyf[dp 9{,1he olefinsresin composition was 5.5 d1/g and the melt
sitZe 5 oPraHpF @f the olefin resin compgiiop s Lt ¥9°€Tie) Shrinkage (%) =

X “iOO size -of nold 40 Intrinsic Viscosity [err]of Low - Ml ecul ar- Wi ght
or Hi gr}.m.rl'&&r ar - Wi ght Pol yethylene in Aefin Resin Conposition 45 (1)
The den ' t du ﬁéatal il ul t ra- hi gh- nol ecul ar-wei ght pol yet hyl ene and t he
densrty fin resin conposition were neasured, and the density

dh of the ,l gy &guéoﬁﬁromw? 25 B, HoatAB! 56 Ubadlinger. & Bt (0.8 ChoiGL M HnRARUNET €

determ H%e@&ﬁ%ﬂﬁﬁ@@ %59 dfA6ea rpfh@éhyﬁ% §§£BM | oR2-e@{Inexyl alcoho! at 130 € fot 2 Whie; €i n

dh, dc gadr 4w %@mm%oﬂgfdf '%Q'QI FUALHR vald adbdab thelBokRiar BiRadmoyeabas tsoltitvh ivas Of

the ult drappal Gltn st @il 5L ofBC ghhaiiaiey at By evee a peridd bhiehduo W-sepsrabisLglaas flaskei ght

or hirghhsviag @epagity- oted Igdé wpsObspe tad e areretidnrvessele amsl 6 stringewpeey was ragiosied fo 50

r espect ipmeAger cobpletiop ) theairapoiss afiditionhé owbraturevyesis pipvatert to 90°C and reaction was

hi gh- nmotagietd loatr 9046 oyt hquist s teyinioation df theé esaition, thensofich porfint was saljegted by dllsatiop y

wer e prandasutidentindashe H@th dexepe toosbiHin ¢ Highly et |fine ponderyf ttankien ¢RtAlSHgamPonent.

conposi Thecatakist¢ompraent senigined 35%hy weighi! g tagkmiae@ pr oduct i on of the

| Qw- Abl ecul ar - wei ght or hi gh-nol ecul ar -wei ght pol yet hyl ene, the density dh

of whi cﬁ°%§"zﬁﬂ?a)sur ed, except t hat the hydr ogen part i al pr essure was
changed, and w

pol y et hX' gﬁlérguou? H%.yrpgjz 1011 ﬁs aé e\ﬂé:ge;byt lﬁglg % offtrguous ?wo-steéeg JI' egron pparat *the

k I
dens:%%y % Ies (Egg IO anKks avrnq n m(n r::’: ,@fe,l’,l 5 aQ . Mr?tanlp ")to ﬁe
| ow Aol § J A4 0 dqrbetewe&atuegeg ded

as the /ﬁr? Qﬁéii‘r eaﬂnﬁrﬁrnaatlmmm | o hRarif campendi ng . -

intri ns&o@n \’ﬂleﬁf:ﬁsllotrﬁrlh r@r‘hra]omWﬁ-Ss ﬁt@jﬁrﬁﬁ &¥h BB air& efYI6idigas 5t BB wele Tpntihlicasly

densi t Yintddu&RaGhto S lyfneBord@AeT. nﬂh@@dyrﬁé‘rﬁﬁfod infb@uré Sluinm thepohdmdriegon tank 1

Pr o0C g4l UkSted ToMe S8éond-Sthgd polinvAkalion GaAKTMBlombfteg ralétrod ltalas Npoiphatién @k 2finbx 300
mm X 30fed8)of adpunpSestiote Vhiedé of themmeactor? bBtunmwas a64sMIP 1. hs palyméraation st eel
sheet ( pressiiedn tBE Polyrmarixatidi? @niyasadtkgemPp@| yester film which were piled in

thi s or dein addioretophecpmiymedzati@reixigetsiugy fedtom tharpaimedzalignstapd hodexagnat@SdMessi ng
face of and qiylessgaE@t 11.2 NmPhtiwery ogetivkiusie inreduperkinto theoly®prization dank 24 rrvﬁroaesoas

| ocabedwasrsprepriatelyrintiadiqed se thahte ehienckydreasn melek raioiy t'rﬂwsas\raa%se BW"aﬂ‘iZ% hi s

pl ate, HandankiRavagPROMBO| TR siyay fermpd by H]%P@b‘ﬂerdfﬁt'q‘ feactes ‘”6 '""I‘| t he
pol yest bp betiomaf fiePolyperzatiog tﬂérzdws'ﬂ%"@%{ ‘WB ‘ ioh ?ggag?ﬁ ‘28
frame aH%F 'f‘?\'éa'%a& I‘@ bvaTé‘ng%’ at'ﬁ‘r'rt at" e se e é ST a"b .
capdi t i BAyFqegration pye '2 S "h ol epc? under p Bressure of b Y

speed In rqu lﬁi ﬁﬁb Be foll-ghﬁg mefitdse Was in a
ther nost atThQin rindi o%'[vﬂw MELurdd m:hggahn Lehd donbrnad-drour, and the sanpl e was
cool ed The melt torque T was expressed by the torque of the sample in the molten state, which was measured

4 at a temperature of 240 °C under a pressure of 5 kg/cm? at an amplitude of 3° and a vibration number of 6

cpm by using JSR Curastometer (supplied by Imanaka Kikai Kogyo).
It was found that the intrinsic viscosity [n]c of the olefin resin composition was 5.4 dt/g and the melt . .

torque T of the olefin resm composrtron was 1 4 kg cm .

kgl [ & r]:e al?aparator anc? on aeag%e&mpa it &mbﬁm\%‘ﬁlaﬁﬂ%l@&rﬁ&&% é;rd%}] afid f00! i Ng

60 Example 1 ST B 3
Sample 1

. Bya Henschel mixer, 100 parts by werght of the olefin' resin composition obtained in Example A, which

85 had [n]c of 5.5 di/g, a density of 0.968 g/cc and a melt torque T of 1.3 kgscm was mixed with 10 parts by
" weight. of talc having an -average partrcle size of 1.75 um (Hi-Filler #5000PJ supplied by Matsumura
Sangyo) as the inorganic filler, and the mixture was pelletized by a single-screw extruder and various test
pieces were formed by an injection molding machine (Mode! 1S-50 supplied by Toshiba Kikai) under the
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to.roomtenperature at a cooling speed of [err] Cmn. Then, the sanple was
taken out and allowed to stand still at roamtenperature for 1 hour, and
the density of the sanple was ording to the density gradl ent
met hod (ASTM D-1 505). The fol {%‘fmalégj@g&gﬁrrgl es illustrate the preparation of
the olefin resin conposition. Exanple A (Preparation of Catal yst) 25 A
honmoge rpagiig @aditishs.on was pr epared by heating and reacting 47.6 g (0.5 nole)
of anhydrous magnesi um chloride, 0.25 of decalin and. 0.23 (1.5 nol es)
of 2- sinjeglidnaojdingdlocdiivos at 130 C for 2 hours, and 7.4 m (50 mllinoles) of
et hyl benzoate was added to the solution. The honbgeneous sol ution was

dr gpped \ivindestemparatyre (1G3t200/2W27)/27i nt ai ned ‘at [err] over a period of 1
hour? A d@%?'hMP%Ufgl('fa@@z)fH"@@W’sﬁ%?wqmg a28U§P8city of 3 liters was used as the
react i on Spewdeyolution{epm¥: ¥ stirri ng speed was adjusted to 950 rpm After
conpl et i M‘%?mpﬂe"fatd?vmeat #89%9Yon, the tenperature was el evated to [err]
and reacUBH PlRd resyjr %ﬁ‘°8&t"T§‘P'°[err] for 2 hours. After termination of the
read gam' £|e solid portion was collected by filtration and sufficiently
washed—w—gr%—hexane to obtain a highly active, fine powdery titanium

catal yst The BROSMaFE forTQr‘?\atBﬁtof"‘LaYrﬁﬁa PQ&FP%@A?% uﬁ%téhﬂ‘?rgnr%r Sxoiinal o BHourt! € he
titani gyl @B \wasehahded o/t B Wéighl. Continuous pol ymerization was carried
out ,py using a continuous two-staged pol ynerization apparatus conprising

two pokyh@sgzation tanks having an inner volune of [err], which were
" connected to each other 40 in series. To the first-stage pol ynerization
t ank (hertee pabédares f@ffameatet df carage 't peleympsated it the rsamamanrib? pxcefft thdt ghecataini nuous
t Wo- St eegie cpopogitiay (Ayia whiomtha filpa wast netinevemrateddes ue80 [err] of n-hexane, and the
te rature was elevated to 40 C. Then, n-hexane at 35 [err]/hr, triethyi
al imi ngempie 445 nM hr, the titaniuntcatalyst conponent at 1.0
mlligramatonm hr as the titaniumatom and ethylene gas-at 6.0 [err]r were
cont i nuoUJ§® ’°F??‘P’|°6€ﬂté‘§'ﬂatl°ﬂt°bsat"ﬁ€ ‘&‘?f FP@P?‘%’aEt‘ isramg manngr ""Fﬁ%t “E?G)F r?EPP'Eatl on
mi xt ur @ '°§PU I a%?'i‘*"tﬁ‘?%“’p‘%?? ‘EW Kturp was pellgizad by tWiny nﬁi st age
pol fhrer i 24 M‘gm&ﬂ '8 yaj g qet?%f tertaba%s"ﬂsp%ﬁfe/ HERS PO 2) oy
means 8f° 8""8 8 GOPHRAL" Vﬁé"\’}os?’ AR % Prapcd Weaction nixture was al ways
[err]. The polymerization pressure in the polynerization tank 1 was 4.8
kg/[err]. In addition to the polynerization mixture slurry fed fromthe
pol yyreri zation tank 1, n-hexane at [err]/hr and ethylene gas at 18 [err]/hr
wer e continuously introduced into, the polynerization tank 2. Hydrogen gas
50 was appropriately introduced so that the ethyl ene/ hydrogen nolar ratio
in the gas phase in the polyneriza- tion tank 2 was 1000/30. The slurry
formed by the polynerization reaction was intermttently withdrawn fromthe
bot b®m of the pol ynerization tank 2 by using a tiner valve so that the
I evel af the polymerization tank. 2 was maintained at [err]. The
pol ynmeri zation tenperature in the polynerization tank 2 was [err], and the
pol ymeri zation pressure was 4 [err]. The obtained pol yner was separated
frxggthe sol vent by a 55 centrifugal separator and dried in an N2 current.
efl; [err]and the content of each conponent of the obtained olefin resin
conposition, and [err] and the nelt torque T of the conposition were
measured according.to the follow ng nethods. The intrinsic viscosity [err]
was neasured in decalin as the solvent at [err]. 10 EP 0 315 481 Bl The
mel t, torque T was expressed by the torque of the sanple in the nolten
state whi ch was neasured at a tenperature of [err] under a pressure of 5
kg/[err] at an anplitude of [err] and a vibration nunber of 6 cpm by using
JSR Curastoneter (supplied by |nmanaka Ki kai Kogyo). It was found that the
intrinsic viscosity [err] of the oIefln resin conmposition was 5.5 [err] and
t hesarel t

65
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5 torque T of the olefin resin conpositiol was 1.3 kg.cm Exanple B
-(Preparation of Catalyst) 10 A honpbgeneous sol ution was prepared by
heating and reacting 47.6 g (0. 5gp@ f) 484 pynhydr ous nmagnesi um chl ori de,
0.25 [err] of decalin and 0.23 e[rr] (1.5 noles) of 2-ethyl hexyl al cohol at
[err] for 2 hours, and 7.4 [err] (50 mllinoles) of ethyl benzoate was
added t o t Tie cbtained fesults arblsbomdmBapeieous sol uti on was dropped with stirring
into 1.5 1 of [err] naintained at [err] over a period of 1 hour. A

separabl e glass flask 15 having a capacity of 3 liters was used as the
reaction vessel, and the stirring sgeed was adjusted to 950crpm After
cogpl &tion of the dropﬁfs% addiz\i'i.on,athecﬁerrpg_'atuns was elevated to [err]
and-Treaction was carried out [&r] fr 2 hours® Aft®r termination of the
reaction, the solid portion was collected by filtration and sufficiently
washed with hexane to obtain a highly active, fine powdery titanium

catal yst conponent. The catal yst conponent contained 3.8% by wei ght of the
titanrum atom 20 (Pol ymerization) Gentifous pol ymeri zat i®p was carri ed
out by using a continuBls@wo-§ age® pol yreri ZAti orfappar af s conpri sing
two polynerization tanks having an icaner vol ume of ferr], which were
connected to each other 25 in series. To the first-stage polynerization
tank {shereinafter referred to as "polynerization tank 1") of the continuous
t wo- st aged pol yneri zati on apparatus was added 130 [err] of n-hexane, and
the tenperature was elevated to [err]. THgn, n-hexane at[egl/hr, triethyl
alum numat 45 mM hr, &heditari um Gt al ySt componedt at Jd%
mlligramatonihr as the Tt aniim at®m and et hal enevgas at” 4.3 [err]/ hr
WQFE ¥ontinuously introduced into tKe polymerization tank 1. The

pol'ymeri zation m xture slurry in the polynerization tank 1 30 was fed to
t he second-stage epl ymeri zation tank (hereinafter referred to as

"pol yneri zation tapk 2") by neans of a pusp so that the volune of the
reactjon mxture ®has alyays 13Q [erid. THé polynerigati on Phessure in the
pol yrfgrization taflk 1 was™.7 &/ [eR]. 19 addti oBto the polymerization
m xture slurry fed fromthe polyneric¢ation tank 1, n-hexane at 25 [err]/hr
and ethylene gas at 11.2 [err]/hr were continuously introduced into the
pol ynmeri zation tank 2. Hydrogen gas-35 : was appropriately introduced so

t hat ghe ethyl ene/ hydrogen nol & ratio in the gas phase in the polyneriza-
tion tank 2 was 1000/ 30. The S|3ll’l’y Jormed by 8he polynerization reaction
was intermttently withdrawn froomth2 bottom the pol ymerization tank 2
by using a timer valve so ®hat %h.e IBvel of th8 ol yreeri zation tank 2 was
mai ntai ned at 120 [err]. THe pdEywergzation te;ggrag%e in the

pol ymeri zation tank 2 was :ferr]g}gﬁdﬁhe pol ynﬁ"i&atgoﬁ pressure was 7.2
kg/[err]. The obtained pol_glfmar-c%\@ separ aged fgd %%sol vent by a 40
centrifugal separator and dri edois;m amyN2 -8Ur I eqdy, gm [e&rﬁ and the.
content of each conponent BT t BZobt@ishedSol ef B r g0 c@Pasi tion, and
[e"{ﬂp]‘%5 and the nmelt torgues ¥ of§¥he BQypcdgidi of Ber® 'csrea‘?{;gégj according to
the f0l I owi ng met hods. Zrhefht ryffsi ¢, ¥8 scdgf t y2[Brr ] Das Hreasured in
decalin as the solvent 135 e medt toRgie P wasoexpr@sed by the torque
of the sanple in the m¥tdaTht & e, whi ch mas nBasurgd 458 at a tenperature
of [err] under a press@le F 5 %5 [ef]r af n Bnplifude & [err] and a

vi bragi on nunber of 6 GhmBf ustny ISR CuRt oflet er@(supg ied by | manaka
Ki kai Kogyo). It was found that the intrinsic viscosity [err] of the olefin
resin conposition was 5.4 [err] and the nelt torque T of the olefin resin
conposition was 1.4 kg. cm50 Exanple 1 Sanple 1 By a Henschel m xer, 100
parts bgxawmplsght of the olefin resin conposition obtained in Exanple A

whi cke55 had [err]c of 5.5 [err]g, a density of 0.968 g/cc and a nelt
torque Pamlel. 3 [err] was mixed with 10 parts by weight of talc having an
average particle size of 1.75 [err] (H -Filler #5000P) supplied b

Mat sunur a B3aafiapephelmaixer 180 paitsriay pqigbt of the|olefin rean@mmsummﬁ‘é'wgmmﬁ widhzed
by a si heﬁlﬂg@1°§ -é\ﬁ;{@xs F"tllﬁ'é'r:fé’ 89’§?n?’lg'tﬁ’?lﬁ'b§ffqupﬂé’{%é§at9@f‘ avap s;gﬁwﬂb; ggﬁ by

' ecti Q;scoﬁ‘s{;[ta oq?1ltql§c§gE aés?ﬁn;jjsgtxreﬁj%zttquﬁg(g'é L I-Jgg: iC- 0%9 sugg:éc? iy mﬁﬁ iP(Ejt?bcgmﬁlg ndﬁﬁsﬁi@s@,r' the
Ltd.) as the liquid lubricant, and the mixture was pelletized by a single-screw extruder,and a rectangular

plate having a size of (130 mm x 120 mm x 2 mm) was formed by using an injection molding machine

13



;

EPO 315 481 Bl follow ng conditions. Injection Mlding Conditions Cylinder
tenperature [err]: 200/230/270/270 Injection pressure (kg/[err]:
primary/secondary = 1200/ 800 Sgpevgigaepkytion (rpm: 97 Mld tenperature (
C: 27 (water-cooled) The obtained results are shown in Table 1. 10 Sanple
2 The procedures for formation of sanple 1 were repeated in the same manner
exc e pt(Mbdeh 1S-3thsupplied Lyt Tokhiba iSikki)afndér ather folldéngcdvaditippsl abdthd (plaeawassmihinegbioght . 15
Sanpl eréparpladesppieesedures for formation of sanple 1 were repeated in the same
manner except that the olefin resin conposition (A in which the filler was
not i rgestippMeldiegiCondifongsed. . 20 Sanple 4 The procedures for formation of
sagple 1 were repeated in the same nmanner except that the anount filled of

d i
tal c wascﬂﬂﬁﬁ_ e@ﬂ@@@G“ﬁWﬁ@Oﬁ%@@éigﬁt;and the m xture was pelletized by a
tw n- scr BRFIEY ﬁ?ﬂ (kg/omy): primaryipegandany he 'QRABMht filled of talc was too |arge,
the slid ﬁ?’c‘?ﬁ%_'ﬁ’b Ul
R

2):
twjjﬁ%g_&gég_drastically degraded, and it was found
s''No

tha% the ¢ Sui'tabl e for practical use. 30 35 40 45 50 55
12 92315 481 Bl The obtained results are shown in Table 1. NatYo 5 1-
[err] [err] [err] 15_[err] [err] 20 [err] 30

The procedures for formation of sample. 1 were repeated in the same manner except that the amount
incorporated of the lubricating oil was changed to 10 parts by weight.
15
Sample 3

The procedures for formation.of sample 1 were repeated in the same manner except that the amount
_ incorporated of the lubricating oil was changed to 0.3 part by weight.
\ 0 Since the amount of the lubricating oil was too small, no substantial improvement of the sliding
characteristics was observed. )

Sample 4

25 The proced_urés for for-métiori of é’ample 1 were repeated in the samé n‘ianner except that 2 parts by
weight of graphite having a carbon content of 99.0%, an average particle size of 6 um, a specific surface
area of 15 N2 m%g and a bulk density of 0.18 g/cc (ACP#1000 supplied by Nippon Kokuen Kogyo) was

used as the solid lubricant. . ~
. ' 1‘“
30 Sample 5

The procedures for formatibn of samplé 4 were repeated in the same manner except that the amount
incorporated of graphite was changed to 10 parts by weight.

35 Sample 6
The procedures for formation of sam'ple' 4 were repeated in thé same manner except that the amount
. incorporated of graphite was changed.to 0.3 part by weight. .
Nt " Since the amount of the graphite was too small, no substantial improvement of the sliding characteris-
40 tics was observed.

Example 7

The procedures for formation of sample 1 were repeated in the same manner except that the olefin
45 resin composition A in which the lubricant was not incorporated was used.

§0

56
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[err] 35 [err] [err] [err] [err] [err]
[err] [err] [err] [err] [err] Exanple 2 Sarrple 1 By a Henschel m xer, 100
parts. by weight of the olefin regpmsgeesiti on obtained in Exanpl e A
which had [err] of 5.5 [err]/g, a density of 0.968 g/cc and a nelt torque T
of 1.3 kg/cmwas mxed with 2 parts by 55 weight of an ethylene/a-olefin
copol ymer IReabtained resyislarerphovnrip Teblewd| ecul ar wei ght of 1300 and a dynamic
viscosity of 100 cst as neasured at [err] (Lucant HC 100 supplied by Mtsui
Petrochem cal Industgies, Ltd.) as the liquid lubricant, and the m xture
was -pelletized by a |ngI e-screw extruder,and a rect angul ar plate having a
si%es8f (130 M x 12d-AMm x 2 nMM) was forrred by using an injection nolding

"~ machi ne 13 EP 0 33%(481 B1 (Model 1S-50 supplied by Toshi ba Ki kai) under
the foll ow ng condr t‘r'q‘,gs and the plate Wwas nmachined to prepare a test

pi ece. Injection Nblg &g Conditions Cyl i nder tenperature (- O):

200/ 230/ 270/ 270 | nj estijon pressure (kg/cn®): primary/secondary = 1000/ 800
Screw revol ution (rpmg 97 Mad d tewperaure C) '@27 (waterecool ed) 10
Sanpl e 2 The procedyfgq for tDrmaffon & safple KwereSrepédted in the sane
manner except that t®é&lamount incorporated of the lubricating oil was
changed to 10 parts @yiwei ght. 15 Sanple 3 The procedures for formation of

~sanpl® 1 were repeat&ddin the sane manner except that the anount
i ncorporated of the lubricating oil was changed to 0.3 part by weight. 20
Since the amobunt of the lubricating oil was too small, no substanti al

i nprovenent of the sli d| g characteristics was observed. Sanple 4 25

The procedures for for ion of sanple 1 were repeated in the sanme nmanner
ek@épﬁ" that 2 parts by ¥i ght of raphrte havi ng a carbon content of 99.0%
an average particle §i%&| of - &i[er%, a%peciFic ¥rfack areqd of 15 N2 n/ g
and a bul k density o§ H18 glyc (ACP#1QD0 syppliggl by MNi ppqy- Kokuen Kogyo)
was used as the soli . ri cant 30 Sanple 5 The procedures for fornmation
of sagple 4 were re inthe sane manner except that the anount

. ,—|_'
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I ncor porated of graphite was changed to 10 parts by weight. 35 Sanple 6
The procedures for formati on of sanmple 4 were repeated in the same manner
except that the anmount incorpogpigerisai giaphite was changed to 0.3 part by
wei ght. Since the anpunt of the graphite was too small, no substantial

I nprovenent of the sliding characteris- 40 tics was observed. Exanple 7 The
procedisrage or fornation of sanple 1 were repeated in the same nmanner
except that the olefin 45 resin conposition A in which the lubricant was
not i rBeopledrated was used. 50 55 14 EP 0 315 481 Bl The obtai ned results
are shown in Table 2. 5 [err] 10 0 0 [g J [e
[e‘l’ B] [ ePy p Heasche "[v@r r1PO pasts,by (yeight of dher qlgfip fesy °®8051' n °'°‘a'

X q i$(m (3 5 4-hy ethan
'resmlzge\§| E‘Lé;g?? F llrfg]é)ﬁé%ﬁ f%{% ||ve b §1ﬁtg "’c? ﬁefm
di 1l
O]|° t ett}ug g c:um ara ?eé pl|§ B fh%( aﬂg bp Q@i toé)! @ﬁ& ane
(| rganfs é@ }in e O N e ﬁbé 45 o 0ol 'sl)fﬁhedQO L WA

ghtscQUly ok If}Dq'itioBﬁf andQldta)ﬁlaQ & 128 iy ok gted b pessipfni te
( SandQﬁ ﬁ'mmf')e EP(QQ@ WHaPorEdbr SRR 2220 &S ahd) G0N, tThey (fbrm&:l ﬁaleipﬁist moiledaiognt  of
cal Ci Yghsrlg@a phitenaling! bikd & d3diimM 120 @i X218k by waiRg brhigjecidal mbkiig macttheZModebir t s by
wei ghtisgb sappdasySTodiiba Kikal) @fidet (SEMEwifPdongitignp The eholayd plit twes Bechinkd Jo form 4 he
fi bfsousstpietd. er, and the mi xture was supplied to a tw n-

Injection Molding Conditions

Cylinder temperature (° C): 200/230/270/270
20 Injection pressuré (kg/cm?): primary/secondary = 1000/800
Cycle (sec): primary/secondary/cooling = 5/3/25
Injection speed: 2/10 .
Screw revolution (rpm): 97
Mold temperature (* C): 32 (water-cooled)
25 The obtained results are shown in Table 3.

Samples 2 and 3

The procedures for formation of sample i were repeated in the same manner except that the amount
30 used of the glass fiber was changed to 10 parts by welght or 30 parts by weight.
_ The obtained results.are shown in Table 3.

‘Sample 4

35 . The procedures for formation of sample'1 were repeatéd in the same manner except that 20 parts by
weight of a carbon fiber (Kureka Chop C-103 supplied by Kureha Kagaku Kogyo) was used as the fibrous
filler. '

The obtained results are shown in Table 3.

40 Samples 5 and 6

The procedures for formation of sample 1 were ré_peated in the same manner except that the amount of
the glass fiber was changed to 0 or 80 parts by weight.

60

55
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screw extruder having an L/D ratio of 28 and a dianeter of 45 mm and
kneaded and granul ated by passing the ‘m xture through the extruder once at
[err] and 100 rpm The ‘fornmed pegpgtzinag) g9l ded Into a rectangul ar plate
having a size of 130 nmx 120 mm x 2 mm by using an injection nol ding
machi ne (Model 1S-50 supplied by Toshiba Kikai) under the foll ow ng
condi t i onsThePhiinerbresidisiarp lskawe imBeblerfachi ned to forma 15 test pi ece.
I njection Ml ding Conditions Cylinder tenperature ( C): 200/230/270/270 20
I njection pressure (kg/[err]): primary/secondary = 1000/ 800 Cycle (sec):
pri mary/ secondar yc{'coﬁl i flg = 5/ P/ 25 énjeetndsssgwad: 2/ 10 Screw revol ution
(rerj® 97 Mold tenpepatares® C): 32 (water- cEEFRAPW2YOTIOITHE obt ai ned
results are shown in Table 3. Sanples 2 and 3 The procedures for formation
of samle -i were repeated in the same:franner except that the amount 30
used of the glass fiber was changed to-10 parts hy wgi ght or 30 parts .by
wei ghp. The obtajfedresul ts are st‘@\wng ngabbe ] Sanpl em4 8% The
procedures for fonrnmabi oa ofl sanple ¢h were diepeated i n thessaae manner
except that 20 parts by weight of a carbon fiber [ Kureka Chop C 103
suppl i ed by Kureha Kagaku Kogyo) was used as the fibrous filler. The
obtained results are shown in Table 3. 40 Sanples 5 and 6 The procedures
for fiermation of#_aﬁplefl rqsrepeate¢ i mt he Sge \wannen except that the
s ki ber was @hanged o 0 orwBo%ar?s by weight. 45 60 55

amount of the gla
16 EP 0 315 481 Bl The obtained results ar® sftbwn in T@bIE 3. [err]

[err] [err] [err] [err] [err] 25
[err] [err] 30 [err] [err] 35 0 40 [err]
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[err] [err] . [err] [err] 45 [err [err] z
[err] 50 [err] [err] [err] 55 EP 0 315 481 Bl Exanple 4
Sanple 1 By a Henschel m xer, ERQ $ardes gly wei ght of the olefin resin
conposition obtained in Exarrple B was mxed with 0.1 part of weight of
tetraki s(methyl ene(3, 5-di-tert-butyl-4-hydroxy)hydroci nnamat e) net hane
(1 rgarmxsmgl®10 supplied by N ppon Ciba-Ceigy) as the additive, 0.1 part by
wei ght of tetrakls(2,4-di-tert- butyl phenyl)-4, 4-bi phenyl ene di phosphite
(SandoMlP— EPQ suppl i ed by Sandoz) as the additive, 0.12 part by weight
of calcium stearate (supplied by N ppon Yushi) as the addltlve and 10 parts
by, wei ghBy efHensche) mixen JRY parts iy ipight @SPD'@'(] "i‘i?ﬂ'p ;}’5 '1’(5 8 0) as
the s|Pisdhyity 01] eart °faY‘iﬂ9'NPé t?ﬁds?f(mﬁ V'wag’ﬁ‘su éﬂrb 8'° Lt ruder
havi n "%ﬁ'i°’1_7%°rsél?9"6d ‘f Wi ﬁ%“" o ﬁg (E%ﬁ -

hOﬁq ea

gr anul °rl¥9'4 cé‘ég i\‘gp he ae(?gt‘i, 1,., Trt and 50

rpm1 r h wder s on oku o 0 Jt‘ﬁ&&rﬁlﬂ e?ran(p 9 %(t dSI ze of

130 omﬂ §P E}' ;?i" ( {/p i S’f 58 y faﬂ&elm??z] nmm bétan @Qaﬁ?ed S-50

Supp:mﬁ% b el;{{?ﬂj@,r ongd) &Wsﬂ%n?q egrpﬁllet wiEndidebGesl pl ate
5@@9 LS3b nith QCIQG mhk 8Ghrh B ubbd S RBctioR rr‘rd*cﬁdeﬁh%h:Eé" i nder

terfper@foabnﬁs éo plle /rgsﬁ@é Riksl @dé 1 iollowing L&HdREds] THY ridRE Plafetvak k@éHid rtd

pri marfwns@@grmaéy 1000/ 800 Cycle (sec): primary/secondary/cooling =

5/ 3/25 I njection speed 2/ 10 Screw revolution (rpm: 97 Mld

t enper iajbdtibe Melting Cordifiogswat er - cool ed) 25 The obtained results are shown

in Table 4. Sanple 2 The procedures for formation of sanple 1 were repeated
in the Seiindoerteameaturek Gk R0/A3HETV2TO parts by 30 weight of a powder of PTFE
( Tefd on Wietion-pissule éefp):ivdderysechrdeyut 1089/8Pbnt Fl uor ocheni cal ) was used as
the sli dCwee Spaxipemary/reeendspycapiied $¥&UIts are shown in Table 4. Sanples 3
and 4 35inpRionspesdefifres for formation of sanple 1 were repeated in the sane

nan[lerbeﬁﬁ'é‘tﬁfe"?'ﬁ%f' ('P'@)e%; (water_coo%d)the graphite powder was changed to 0 or 80
parts byMpld _

The obtained results are shown in Table 4.
Sample 2

The procedures for formation of sample 1.were repeated in the.same manner except that 10 parts by
80 wenght of a powder of PTFE (Teflon TFE-T-TA-J ,,upphed by Mitsui-Du Pont Fluorochemical) was used as
' the sliding filler. _
The obtained results are shown in Table 4.

éemgles 3and4

The procedures for formatlon of sample 1 were repeated in the same manner except that the amount of
the graphite powder was changed to 0 or 80 parts by weight. .
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Claims -

50 :
1. A olefin resin composition for injection molding, wnich comprises (A) an olefin resin ‘composition
comprising ultra-high-moiecular-weight  polyethylene having an intrinsic viscosity of 10 to 40 difg as-
measured in decalin as the solvent at 135°C and low-molecular-weight or high-molecular-weight
polyethylene having an intrinsic viscosity lower than that of the ultra-high-molecular-weight polysthyl-

86 ene, in which the ultra-high-molecular-weight polyethylene is present in an amount of 15 to 40% by
weight based on the sum of both the polyethylénes and the two polyethylenes as a whole have an

intrinsic viscosity [rlc of 3.5 to 15 di/g and a melt torque T lower than 4.5 kg cm as measured at

240°C under a pressure of 5 kg.cm? at an amplitude of + 3° and a frequency of 360 Hz (6 cpm)., and
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ul t ra- hi gh- nol ecul ar -wei ght poEpat3usiasadihavi ng an i nyjgm E“m“llﬁmﬁﬂm/ of
10 to 40 dl/g as neasured in decalin as the sol vent ;H“m u

| ow ol ecul ar - wei ght or hi gh-nol ecul ar - wei ght pol yet hyt erfe Havi"'ngsan

i nt ri nsil®egbtaipggrpslis prgRepvnimIgblehat of the ul tra- hi gh- nol ecul ar - wei ght

pol yet hyl - 55 ene, in which the ultra-high-nol ecul ar-wei ght

pol yethylene is pregsegt in ag a untT¥FSSPIYF 40% by wei ght based on the
sum of both t=rl1e p(iye't_;hyl enes agg t he twl3yrpyst ybeneafus a whol e have an
intrinsic viscosity [err] of 3.5 to 15 dl/g and a nelt torque T | ower than
4.5 kg cmas nmeasured at [err] under a pressure of 5 kg[err] at an
anplitude of [err] and a frequency of 360 Hz (6 cpm., and 19 *C L
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Claims
50
1. A olefin resin composition for injection molding, which comprises (A) an olefin resin composition
comprising ultra-high-moiecular-weight polyethylene having an intrinsic viscosity of 10 to 40 difg as
measured in decalin as the solvent at 135°C and low-molecular-weight or high-molecular-weight
polyethylene having an intrinsic viscosity lower than that of the ultra-high-molecular-weight polyethyl-
55 ene, in which the ultra-high-molecular-weight polyethylene is present in an amount of 15 to 40% by
weight based on the sum of both the polysthylenes and the two polyethylenes as a whole have an
infrinsic viscosity [slc of 3.5 to 15 dlig and a melt torque T lower than 4.5 kg cm as measured at
240°C under a pressure of 5 kg.cm? at an amplitude of £ 3 and a frequency of 360 Hz (6 cpm)., and
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10. A conposition according to any one of clains 1 to™9 conprising a
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40% by \NF g{gt based on the sum.of both of the. @ geth yl enes and the two

pol yetth Rosition secortipg & 37K 08° o Flaim: | iorssoePey {iber Peraron Jper gs forpys 15
[err] and] a melt torque T lower than 4.5 kgcm and 1 to 70% by wei ght,
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gerg@ssenen..& enzvi skositat von 1I0-bis 40 dl/g-und Pol vethylen nit geringem
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i n wel chweleatiaswéight 9icion yd WA0sasHinuidigbrieant\bl ekul ar gewi chts i n ei ner auf d| e
Sume 10 . bei der Pol yet hyl ene bezogenen Menge von 15 bis 40 Gew. -

vor#®i dgt A aerepogiiian agoedingrlp lagicenaof eleies At IGempising i lined (apricantn anaywintat 1 [Ohl ]c
von 3 5 ¥ﬂ°’sbyl“;'>°'$1h‘/g und ein Drehnonent in der Schnelze (T) von weniger als
4, q m erressen bei 240 - C unter einem Druck von 5 kg/cnﬂ bel ei ner
Arrpl it B'd"é "'%“ acgg%"gepﬁ@f oner % GEERZ 1 4 Comeing 2 PEYIRLhAYn A RPiRe St lund (B)
1\b{s 70t° Qpm o sl auf di e O efinharzzusamenset zung, ei nes aus
feifie teil S Lo _gen
FUL I stgtg anf ;%s% f’w AL GRE 1 b RbiED; o pAREE bt oP po

Zusat zst o : Zusarrrrensetzung gentl O Anspruch 1, wobei das

Pol yetByA eawas.&on%édrmmamre lotbiag 8 A omPiliy 2NORANBREH: S|PGRI £ 1 N
ders O ef so8hey waighe anmenset zung (A) eine Genzviskositat [t]h von 0,1 bis 5
dl /g aufweist. 20 3 Zusanmmensetzung gemal B Anspruch 1 odor Anspruch 2,
wobei 16las mbladd/atideyforerad by injesibhimoliig @rntomposition. according to any one, of claims 1 to 15.

17. A molded article according to claim 16 formed by injection molding the composition at a cylinder
50 temperature of 200 to 290 ° C under an injection pressur'e of 1000 to 4000 kg/cm?2.

18. A sliding material which comprises an oisfin resm composmon comprising ultra-high-molecular-weight

4 polyethylene havmg an intrinsic vnscosnly of 70 to40 di/g as measured in decalin as the solvent at
135°C and Iow-molecular-welght or high-molecular-weight polyethylene having an intrinsic viscosity

65 lower than that of the ultra-high-molecular-weight polyethylene, in which the ultra-high-molecular-weight
polysthylene is present in an amount of 15 to 40% by weight based on the sum of both of the
polysthylenes and the two polyethylenes as a whole have an intrinsic viscosity [ylc of 3.5 to 15 di/g

and a melt torque T lower than 4.5 kg cm, and 1 to 70% by weight, based on the olefin resin
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10. Zusammensetzung, gemiB mmdestens e_mem der _AnsprU_ché 1 bis 9, umfassend ein Schmierdl vom
45 Petrdleun_\-Typ' oder ein synthetisches Schmierd| als fllissiges Gleitmittel.

1. Zusammehsetzung ge_rﬁéB mindestens einem der Anspriiche 1 bis 10, umfassend ein_synthetisches
Schmierdl, das aus einem Ethylen/a-Olefin-Copolymer mit einem Ethylengehalt von 20 bis 80 Mol-%
und einem Zahlenmittleren Molekulargewicht von 500 bis 10000 besteht, als flissiges Gleitmittel

50

12. Zusammensetzung gemas mmdeslens einem der Anspruche 1 bis 11, umfassend ein fliissiges

Gleltmlttel in einer Menge von 1 bis 20 Gew %

13 Zusammensetzung geméasn mmdestens elnem der Ansprtjche 1 bis 12, umfassend ein Pulver mit einer
65 TeilchengrdBe von 1 bis 100 um als festes Gisitmittel.

14, Zusammerisetzurig_ geméB mindestens eihem der Ansprtiche 1 bis 13, umfassend ein Pulver aus
Graphit oder Polytetrafluorethylen als festes Gleitmittel. -
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corrpr epand,m &ltluijg \'/aH ﬂﬂg qLél&Hdugedeg '?evUﬁlfcaﬁUr@mﬂ i GoofhBreranfid? I @mnidQdngige 10
45Conp%; M@,@ in (rne guel conque des revendi cations 1 & 12,

corrprenant un pou re ayant une granulonrtrie de 1 & 100 um comme
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s0 7. Composmon suivant l'une quelconque des revendications 1 & 6, comprenant une charge fibreuse
inorganique ou organique .ayant un dlamétre de fibre de 1 4 50 um et une longueur de fibre de 1 & 10

um.
8. | Composntlon suuvant 'une quelconque des revendlcatuons 1 é 7, comprenant de la fibre de verre ou de
55 la fibre de carbone comme charge fibreuse.

9. Composition suivant 'une quelcbnq‘ue des revendications 1 & 8, comprenant une charge fibreuse en
une quantité de 3 & 50% en poids.
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14. Conposition suivant |’ une'quel conque des revendications 1 & 13,
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come |ubrifiant solide. 15. Conigps 415Ua1 @4l vant
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16. Composition suivant I'une quelconque des revendlcatlons 1 & 14, comprenant un lubrifiant solide en
une quantité de 3 & 50% en poids.

\_~ 20 16. Article moulé formé par moulage par injoction d'une composition suivant l'une quelconque des
revendlcatlons 1415,

17. Article moulé suivant la revendication 18, formé par moulage par injection de la composition 2 une
. température de matrice de 200 & 290 ° C sous une pression d'injection de 1000 & 4000 kg/cm?2.

25 :

18. Matidre glissante qui comprend une composition de résine oléfinique comprenant un polyéthyléne de
poids moléculaire trés élevé ayant une viscosité intrinsdque de 10 3 40 dlig mesurée dans la décaline -
comme solvant & 135°C et un polyéthyléne de poids moléculaire faible ou élevé ayant une viscosité
intrinsdque inférieure 2 celle du polyéthyléne de poids moléculaire trés élevé, dans laguelle le

30 polyéthyléne de poids moléculaire trds élevé est présent en une quantité de 15 & 40% en poids sur

base de la somme des deux polyéthyiénes et les deux polyéthylénes ensemble ont une viscosité
intrinséque ["Jcde 3,5 & 15 dl/g et un couple de torsion & I'état fondu inférieur & 4,5 kg.cm, et 1 & 70%
en poids, sur base de la composition de résine oléfinique, d'un lubrifiant liquide ou solide.

'\\_/,I

50 _ ' A
55

23



