Descri.ption A Conposition for Manufacturing Sinter-Ml ded Articles
Techni cal Fi el d: The present invention relates to a conposition for
manuf-act uri ng sinter-nolded articl es. Background Art: Accurat e
sinter-nolded articles and sinter-nolded articles that have conplicated
shapes are generally manufactured by the follow ng nethod through use of a
sinterabl e powder. First, a sinterable powder and a binder are kneaded

wi th heat, cooled, and then granulated to afford a material for nolding.

Subsequently, the resultant material is injection-nolded to thereby obtain
a green nolded article. The greenpggldegiaphicle is sequentially subjected
to a degreasing step and a sintering step. O the above-descri bed

steps, the degreasing step is perfornmed for the purpose of renoving a
bi nder froma green nolded article. The degreasing step is the nobst

i nportant  shepoh@bsibtiainifg Matierasthwring! $snvétMexeet! ratiguakity,

i.e., sintered articles that do not have defects such as crazes, blisters,

or deformation. In the degreasing step, a green nolded article may be
Technical Field:

The present invention relates to a composition for

manufacturing sinter-molded articles.'

Background Art:

Accurate sinter-molded articles and sinter-molded
articles that have coﬁplicated shapes are generally
manufacturéd by the followinq method through use of a
sinterable powder. .First, a sinterable powder.and a binder
are kneaded with heat; cooled, and then granulated to afford
a material for molding. Subsequently, the resultant material
is injection-molded to thereby obtain a green molded article.
The green molded article is sequentially subjected to a
degreasing step and a sintering step.

Of the above-described steps, the degreasing step 1is
performed for the purpose of'removing a binder from a green
molded article. The degreasing step is the most important
step for obtaining sintered articles with excellent quality,
i.e., sintered articles that do not have defects such as
crazes, blisters, or deformation.

In the degreasing step, a green molded article may be .
subjected to a thermal degreasing method in which the green

molded article is heated to thermally decompose a binder and
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subjected to a thermal degreasing nethod in which the green nolded article
Is heated to thermally deconpose a bi nder and to gasify it for
renoval in the formof a gas. Alternatively, the green nolded article my
be treated with a solvent to thereby dissolve sol ubl e binder conponents
for renoval, after which the remaining binder may be renoved after being

heated and gasifi ed. When the thernal degreasing nethod S
per f orme of .d i nder_, ar ern1tted escan
t he sur?%%eggg?fy it ?éggggggg g gt @% % iGfter 1 gﬁ ﬁﬁﬁ%ﬁtted

to mve tehahgragafﬁsfaeaosr\eae%' adl 81 er Uaetre%{ Q{leth %egolgﬂengﬁ' ng rate

or tenperatur evation rate 1s rease SO asS 10 cause

deconposi ¢4,88080da1 9881 1ECabi AR1GY Al DA RAAl Ned |, 81 pon, ppL ded

article intensively wthin a short period of "tine, gases genera rom

ther mal dggosROShE eBmbAnt H§ BEAkRL maryt N rAmoddie Il ded,afd & ch &, cagnot

be transferred to the surfaces snoothly. As a result, pressure Is
accunul ateddi gastl€ikbe article, and crazes and blisters may occur in the
nol ded article. To avoid this, rapid heating should not be perforned, and

degr easi ng nmusWhea paef cheehadvelegrqasdlmengarthdd nes wéhféAre@pphasaki on of
heat under tenperature conditions that do not cause the above-nentioned
probl ens. of decoRppsedubanbgrwher bhd ysipetreridies powdescapnt 2eoedtha a
surfaces of the green molded article, or.the binder is only
permitted to move to the surfaces for vaporization.
Therefore, when the heating rate or temperature elevation
rate is increased so as to cause thermal decomposition and
gasification of the binder contained in a green molded
article intensively within a short period of time, gases
generated from thermal decomposition in the center portion of
the molded article cannot be transferred to the surfaces
smoothly. As a result, pressure is accumulated inside the
article, and crazes and blisters may occur in the molded

article. To avéid this, rapid heating should hot be
performed, and degreasing must.be.performed over a prolonged
time with the application of heat under temperature
conditions that do not cause the above-mentioned problems.
Particularly when the sinterable powder contained in a
composition for manufacturing sinter molded articles is in
the form of granules that have a small diameter and a great
specific surface area, the proportion of a binder must be
increased so as to stabilize the heating fluidity of a
molding material during the manufacture of green molded

articles. Therefore, in such cases where a composition for
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conposition for manufacturing sinter nolded articles is in the form of
granul es that have a snmall dianeter and a great specific surface area, the
proportion of a binder nust be increased so as to stabilize the heating
fluidity of a nolding material during the manufacture of green nol ded
articles. Therefore, in such cases where a conposition for

2 the nanufacture of sinter-noblded articles is in the form of
granul es gg, dﬁ@qy@ s SOPEr DRGBHEE §HEE$§§sr§EeEhttH€ £8fnt BE
heat i ng step 'S neede n the degreasing step removi ng | arge anounts

of b'nder?ranulesA$§Ode§ﬂﬁﬂb@@eﬁb69§ CQHHQSmEbBGrEOEu&ﬂeaga%ﬁbé%E%&%nPf
sinter- ded articles is by nature one which creates no fear

OccurrenQ§fOﬁh&rﬁgéﬁlﬁﬁdsﬁ%ﬁSi§rﬁeé&e&hﬁndﬁﬁéeaénga§EﬁB 5k8 W&b%h heat is
applied, if the sinterable powder contained in the conp05|t|on s a

nmetal | i ¢ POWSIndavi Rge daamb@its SOECbihgegravity or powder of spherica
particles, the resultant nolded articles often deformduring the thernal

degreasi ng steplsbph &hef wheR, thhecohpoeitlibe ferpehat watufelotvald WE rate
during the degreasing step nust be sl owed. In order to facilitate

renoval ofitnbterbmotiéed artsobésmabl bysnbstarceneaywhliehaddedties e fimaxder .
However, if a sublimable substance is added, it is sublinmated during
kneadi ng @f ¢e¢errénnenofdéngzes andobdisgemst dni ghei degifeasing step

in which heat is applied, if the sinterable powder contained

in the composition is a metallic powder having a high

specific gravity or powder of spherical particles, the

resultant molded articles often deform during the thermal

degreasing step. In this case, therefore, the temperature

elevation fate during the degreasing step must be slowed.

In order to faciiitate removal of the binder, a
sublimable substance may be added to the binder. However, if
a sublimable substance is added, it is sublimated during
kneading or injection molding of a molding material in the
manufacture of green molded articles, to thereby make it
difficult to reuse the sprue runner portion during the
manufacture of green molded articles.

On the other hand, according to a method in which a
green molded article is treated with a solvent to thereby
dissolve solvent-soluble binder components therein for
removal of the components, and the remaining binder
components are removed after being heated and gasified; voids
are formed within the green molded article due to the

treatment with the solvent. Since the voids serve as

passages for the remaining binder to thermally decompose and
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manuf acture of green nolded articles, to thereby make it difficult to
reuse the sprue runner portion during the mnufacture of green nol ded
articles. On the other hand, according to a nethod in which a green
nol ded article is treated with a solvent to thereby dissolve

sol vent - sol ubl e bi nder conponents therein for renoval of the conponents,
and the renmai ni ng bi nder conponents are renoved after being heated and

gasi fi edes¢@icds thair@ thdiRth Wriddthife LHeescoRtaed-arbEckeadis, to the
treatment with the solvent”. Since the voids serve as passages for the

remai ni ng1histders,t Adiamlilon JeceiPose ghden molded articles during

3 escape therethrough snmoothly, the occurrence of crazes,
bl i st er s theelegrRidsdng eftep idargeepravéetedrticles duri'ng the degreasing
step can be prevented. However, because currently enpl oyed binders

contain greatHoweet,s mdcduspli cunpéretl ol smslicedsbimderal contain
fatty-acid-derived oils, and natural oils, these oils often o0o0ze out of

t he greegrmedtdegountticlaf IHauidumatreyiahensudle agrigénensldedlasticle is
stored for long periods, greater oozing of oils is observed. The oils that
are trandeditye@cigindenived gilmesand naugrbepl hdl dEbeget Péle pdjen

sonmetimes cause occurrence of crazes and blisters during the degreasing
st ep. ocoze out of the green molded article. Particularly when the

green molded article is stored for long periods, greater
oozing of oils is observed. The oils that are transferred
onto the surfaces of the green molded article may sometimes
cause occurrence of crazes and blisters during the degreasing
step. |

Accor&ing to another method, plasticizers and
lubricants contained in the binder are dissolved in boiling
water for removal. However, in view of the needs for
maintaining the stability of the molding material for the
manufacture of green molded articles, maintaining the heating
fluidity of the molding material during injection molding,
and maintaining the strength of the green molded article,
amounts of plasticizers or lubriéants that can be
incorporated in the binder are limited.

According to yet another method, a binder formed of a
water-soluble resin is used and the binder is extracted
through treatment with water (Japanese Patent Publication
(kokoku) No. Heisei2(1990)-101101). However, this method is
not suitable for ceramic powders or metallic powders that

react with water or corrode in the presence of moisture.

Furthermore, there are methods in which a polyacetal
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According to another nethod, plasticizers and |lubricants contained in the
bi nder are dissolved in boiling water for renoval. However, in view of the
needs for "maintaining the stability of the nolding material for the

manuf acture of green nolded articles, maintaining the heating fluidity of
the nolding material during injection nolding, and maintaining the
strength of the green nolded article, anmounts of plasticizers or

| ubri cant,g 4ihat Wﬁﬁbﬁ“ﬁsiégg%%éﬁ@%@giQQbEerBEQQﬁ& ang his¥d &dngly or

Accordi ng to yet anot her I nder forned of a water-soluble resin

i s used and ddu MEEEn | Wi extéare £dpol PhavEh (I %ah@%tét Pétidhtwat er (Japanese
Pat ent Publication (kokoku) No. Heisei2(1990)-101101). However, this

met hod i oot 5t d DL £1 A Bp &R BRbEaPPVRIBES BkidRtial (hioponowdergp st hat  react
with water "or corrode in the presence of npisture. Furthernore, there

are net hagsi 4445 31 IR p-POBYGceéeE.) . According to these methods,4the
resin, which is a depolynerizable polyner, is used singly or in

conbi nat i@y ity b hepo DPayEEsS fdapasese BatidntzedA\npl ittRirely Liami-dpen
(kokai) Nos. Heisei4(1992)-247802, Heisei5(1993)-98306, etc.). According
to these thed hsitspethetainingi pyopérpol péceat gireeasmod dest wrticled dmw theer eby
I nprove the shape-retaining property of a green nolded article or the
shape- r etshapergrptapeing pfopentyded armodded mnthieslehdmrdihe ddprmest ng
step, as-gggieggiég éggé?vgstagl rggugglggprove the production

efficiericy by accelerating thermal degreasing and making use

of the depolymerization properties so as not to leave

residues after completioﬁ of thermal degreasing.

However, polyacetal resins are chemically stable and
thus have éoor compatibility with other resins, waxes, and
lubricants that constitute a binder. Therefore, if
polyacetal resins are incorporated in a binder, they tend to
separate from other binder components to cause separation of
layers, thus preventing uniform sinter-molded articles from
being obtained. Specifically, in order to improve the shape-
retaining property of a green molded article and the shape-
retaining property of a molded article during the degreasing
step, as well as to enhance the thermal degreasing efficiency,
the amount of the polyacetal resins contained in the binder
must be increased. However, this increase aggravates the .
aforementioned drawback, due to insufficient compatibility of
polyvacetal resins with other resins, waxes, or lubricants.

In addition, there is another method in which a

polyacetal resin is used as a binder and the polyacetal resin

contained in a green molded article is decomposed by use of
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efficiency by accelerating thermal degreasing and maki ng use of the
depol yneri zation properties so as not to | eave residues after conpletion
of thermal degreasing. However, pol yacetal resins are chemcally
stable and thus have poor conpatibility with other resins, waxes, and

| ubricants that constitute a binder. Therefore, if polyacetal resins are
I ncorporated in a binder, they tend to separate from other binder

Cpnponent%ﬁé%cfauégFﬁggsﬁa%andgﬁreE Xﬁ@ 55hgﬁeg% gﬁé&%ﬂﬁ“ﬂé&

sinter-no artrc rom bel DECI I'n order to

| Tprove t bge SERRE- rokfl ALA ggrpaggﬁga\aciapﬁ f6REeED! deflear thesenabtlobhe

shape- retaining property o e durlng the degreasing step,

as wel | 28mb Lo Qhangﬁraﬁgeééﬁa@ cflegieasichy cehidid, e&%textanﬁ@%uaepf the

pol yacet a ns cont al e binder nust be increased

this i ncrﬁ§§ebégeéa¥aa@a theoughobgieRkiiensd eticawagek tHiuecitrid nswif f i ci ent
compatibility of polyacetal résins with other resins, waxes, or

| ubri cant §interablel porddirt thAt ther el isa@OLRes gl iNimitah a

pol yacetal resin is used as a binder and the pol yacetal resin contained in
a green nolded article is deconposed by use of

5 an acid catalyst for degreasing, to thereby greatly reduce

the ti me Peguailpedreopfd&hyeedsiveptibdovever, since this nethod enploys a
strong acid such as nitric acid, sinterable powder

The present invention provides a composition for
manufacturing a sinter-molded article, which composition
enables a reduction in the time required for heating a green
molded article for degreasing, so that during the degreasing
step the molded article does not have defects such as crazes,
blisters, deformation, etc. and in addition, the molded
article has high dimensional accuracy and uniformity without
suffering separation of layers.

Accordingly, the present invention provides a
composition for manufacturing a sinter-molded article, which
composition contains a sinterable powder and a binder,
characterized in that the binder comprises a polyacetal resin
(A), a modified polyolefin resin (B), and other binder
components (C), the proportion of (A) being in the range of 5
to 60 vol%, the proportion of (B) being in the fange of 5 to
85 vol%, and the total amount of the polyacetal resin (A) and
modified polyolefin resin (B) being in the range of 10 to 90
vol% with respect to the total amount of the binder. There
is also provided a composition for manufacturing a sinter- .

molded article as described above, wherein the modified

polyolefin resin (B) is a copolymer of an olefin and an
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may be degraded through oxidation, etc. and the kinds of sinterable powder
that can be used are greatly |imted. Di scl osure of the Invention:

The present invention provides a conposition for nanufacturing a
sinter-nol ded article, which conmposition enables a reduction in the tine
required for heating a green nolded article for degreasing, so that during
the degreasing step the nolded article does not have defects such as

crazes, %\éé&ﬁfrétefie%%ﬁ%koﬂap{gh&Ifgqr%dld%ﬁid' difp..! PRelBl deda1dtti cl e

has hi gh nmensi onal accuracy a ty mnt out suffering separation

of layersprovidedAaCEbRPBELY i ohNEoR! RRSRE AP R HIRHCMAALPTPOSI Li on
for manufacturing a sinter-nolded article, which ™ conposition contains a

si nt er abl grpowtler agndedckiiBEEr abotigr atiedd izLdHe datf itdte g INEElNe £XHPr i Ses
a polyacetal resin (A, a nodified polyolefin resin (B), and other binder

conmponent se§Gh, (Bheipr apevbbdymelr Ob)alieiat] byn dHemircridey orkding H0 vol %
the proportion of (B) being in the range of 5 to 85 vol% and the total

amount of vihglppbygmetal byewiay ©A&) baatchindy foredypadsrdliafkimg,esio  B) bei ng
in the range of 10 to 90 vol%w th respect to the total anount of the

bi nder. Thase pbiymesowpioh dedaa podiywesiitderh gordumndfacliefiing ar A nter -

nol ded article as descri bed above, wherein the nodified polyolefin resin

(B) is a copolymer of edefliaf ppdamaroser unsaturated monomer. There 6
is further provided a composition for manufacturing a sinter-
molded article as described above, wherein the vinyl polymer
is a polymer prepared from one or more monomers selected from
the group consisting of (meth)acrylic acid, alkyl esters
thereof, acrylonitrile, and styrene. There is still further
provided a composition for manufacturing a sinter-molded
article as described above, wherein the modified polyolefin
resin (B) is a copolymer of polyethylene, polypropylene or an
ethylene-glycidyl methacrYlate copolymer with an
acrylonitrile-styrene copolymer, polymethyl methacrylate or
polystyrene. There is still further provided a composition
for manufacturing a sinter-molded article as described above,
wherein the binder components (C) include at least a
polyethylene or a paraffin wax. In addition, there is
provided a compoéition for manufacturing a sinter-molded
article as described above, wherein the proportion of the
binder contained in 100 vol% of the composition is between 20
and 60 vol% inclusive. The present invention will next be

described in detail.

Best Mode for Carrying Out the Invention:
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unsat urated nononer having a glycidyl group.. There is also provided a
conposition for manufacturing a sinter-nolded article as described above,
wherein the nodified polyolefin resin (B) is a copolymnmer obtained by

chem cally bonding a vinyl polyner, by way of branching or cross-1inking,
to a base polyner which is a polynerized product of olefin or a copolyner
of olefin and anot her unsaturated nononer. There is further provided a

conposi tion f ofpdedbtheed I idW Gf StRkepresBRitdedvenitide @5 described above,
wherein the vinyl polyner is a polyner prepared fromone or nore nononers

sel ect ed ranerfa dther i1 Ui easingd 1ded Ohr{ il Bhaeky Ifbemeel &f @& kyl esters
thereof, acrylonitrile, and styrene. There is still further provided a

conposi t isdmtferapmBNWadeday id1H aa Shith@erol ded articl e as* descri bed above,
wherein the nodified polyolefin resin (B) is a copolynmer of polyethylene,
pol ypr opyl ene Examypleetdy| £neigtyecabyke peivdacr phalte cezop®@eyner with an
acrylonitrile-styrene copol yner, polynethyl nethacrylate or polystyrene.
Ther e i s istddrdpdnattdriproviltedcempospbsohi off ther preswndc tiovieng: ian
sinter-nol ded article as descri bed above, wherein the binder conponents
(O i ncl Jgr aanufaeturing s gt eneldedaapiigfieisn inpluden cagdimtiiash, there
Is provided a conposition for manufacturing a sinter-nolded article as
descri bedeilfohi, aMbre8MeE®- proportion of the binder contained in 100
vol % of the conposition is between,20 and 60 val % i ngl usi ve. The, present
i nvention willTiHexXpiRder qeiirRped LRCQEPQrAted into the composition

of the present invention for manufacturing sinter-molded
articles is constituted by a polyacetal resin (A), a modified
polyolefin resin (B), and other binder components (C). The
proportion of polyacetal resin (A) is in the range of 5 to 60
vol$, preférably 10 to 50 vol%, and particularly preferably
15 to 40 vol%.

When the proportion of polyacetal resin (A) present in
the binder is less than 5 vol%, the temperature at which a
green molded article deforms with the application of heat
decreases considerably, and as a result, the molded article
tends to become deformed during the degreasing step in which
heat is applied. Moreover, since the amount of residual
carbon after the green molded article has undergone
degreasing increases, sintered articles of good quality
cannot be obtained. On the other hand, when the amount of
polyacetal resin (A) contained in the binder is in excess of
60 vol%, increased amounts of gases formed as a result of
decomposition of the polyacetal resin emit during the thermal
degreasing step of the green molded article, permitting easy

occurrence of crazes, blisters, etc. in the molded article
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Best Mbde for Carrying Qut the Invention: 7
The conposition of the present invention for manufacturing sinter-nolded
articles is formed of a sinterable powder and a binder. Exanpl es of
a sinterable powder that can be incorporated into the conposition of the
present invention for manufacturing sinter-nolded articles include
ceramcs, netals, and cernets. The bi nder which is incorporated into

the COMPogi:109 t68 4berPAEsRR! SEBUSN! LN, 401 IBALT SEHUEI BanRbRLE IR ded

articles is constituted ol yatetal resin yol

resin (B)wiedoBhELIbDhALE c6RPHRBRRLS (CF) & 1 yPTRRYH sy, Of 1ol al
resin (Aow%s I n the range o? 5to 68 ég %?rggefgfablye%ggg% é%ﬂgé¥ 9 and

particul aibydedeier 2bly ndp 16s40i¥8! Yrrength WHSN nfalle HURRRY i fe.
pol yacetal resin (A) prese%t i% %he biﬁggg I's Iessa?ﬁan 5 vm§%¥E¢%$

tenperature atThBi pblgacetaenraslidedadr thelte idelordBnWittudhie gpptigation
of heat decreases considerably, and as a result, the nolded article tends

t o beconebiieder meseduthnghéhprdegneashignstiop maywbech peaaimers appli ed.

Mor eover, since the anmount of residual carbon after the green nol ded

articl e hesmpoded gooetateingasnngxymetbgiene girougr €dCa-0r¢l as ahegood

quality primary structural unit. There can be used polyoxymethylene
'homopolymers, as well as copolymers, terpolymers, and block
copolymers which have structural units other than
oxymethylene. Their moiecules may be linear, branched, or
cross-linked. Exampleslcf comonomers that serve as the
aforementioned other structural unit include ethylene oxide,
1,2—propyléne oxide, 1,2-butylene oxide, 1,3-dioxane, 1,3-
dioxolan, and dioxepan.

The binder to be incorporated into the composition for
manufacturing sinter-molded articles according to the present
invention contains modified polyolefin resin (B), preferably
in an amount of 5-85 vol%, more preferably 10-70 vol%, and

most preferably 15-60 vol% with respect to the binder. A
proportion less than 5 vol% with respec-t to the binder
considerably decreases compatibility of polyacetal resin (A)
and other binder components (C), making it difficult to
obtain excellent green molded articles. Thus, crazes and
blisters may result during the thermal degreasing step. On
the other hand, when modified polyolefin resin (B) is in
excess of 85 vol% with respect to the binder, the amount of.

polyacetal resin (A) is inevitably restricted, and therefore,

during the degreasing step the molded article may be

9



cannot be obtained. On the other hand, when the amount of polyacetal resin
(A) contained in the binder is in excess of 60 vol% increased anounts of
gases fornmed as a result of deconposition of the polyacetal resin emt
-during the thermal degreasing step of the green nolded article, permtting
easy occurrence of crazes, blisters, etc. in the nolded article

8 during the degreasing step. In addition, since conpatibility

with ot heae??eﬂsa camgoneats (O qr%&@io%e&r easf tlh%{e%oei:‘?t{h] ¢ 5y ded

article ose its strength and may becone r|t e pol yacet al

resin (A)téﬂﬁérh%u@ecB&SEth%@%eﬁfﬂ&Tﬁed“é¥¥¥éE§EdeQeBQ%rpr%ﬁ%nt

i nvention may be a polymer ¢onpound contai ning an oxymet hyl ene group

(-CH err] &ndunt blercRAiiMBhY %%&%%EU%@téﬁ“ébmﬁﬂﬁﬂfﬁdxﬁft%ﬁé“ﬁ%k}ea51ng

pol yoxynet hyl ene honopol ynérs, as well as copol yners, terpol
bl ock copekypmmey WhicelRakave structural units other than oxynethylene
Their nol ecules may be |inear, branched, or cross-linked. Exanples of

conononer s t hathgepropastite oFf afmaytOnethaittes ¢t Pty tamited el ude
et hyl ene oxide, 1,2-propylene oxide, 1,2-butylene oxide, 1,3-dioxane, 1, 3-
di oxol an, (Ahdaddomepadified polybleflimndersitro (B iircdr@parcatsd voltx t he
conposition for nmanufacturing sinter-nolded articles according to the
present Pneéariabaycddt &ionsOnweilRi,e@nsbipeottdfdul adsi preBeraivlef @Gdigy

70 vol® with respect to the binder. The remaining portions

are constituted by other binder components (C). When the

proportion of the total amounts of (A) and (B) is less than

10 vol%® with respect to the binder, the molded article is

easily deformable by heat in the degreasing step, whereas

when it is in excess of 90 vol%, fluidity of the composition

decreases, hampering smooth injection molding -for obtaining

the green molded article.

Modified polyolefin resin (B) is a olefin polymer which
has been modified by introduction of an aromatic group or a

polar group. Illustrative examples of modified polyolefin

resin (B) include a variety of polymers as described below

that are obtained through copolymerization, graft
copolymerization, etc.

(1) Copolymers of olefin (or monomers that can be
copolymerized with olefin) and an unsaturated compound
having a glycidyl group such as a,f-unsaturated acid, e.qg., a
glycidyl ester of glycidyl methacrylate (e.g., ethylene-
glycidyl methacrylate copolymer)

(2) Copolymers obtained by chemically bonding, by way

of branching or cross-linking, a vinyl polymer, e.g., .
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I n an- anount of 5-85 vol % nore preferably 10-70 vol % and nost preferably
15-60 vol % wth respect to the binder. A proportion less than 5 vol% w th
respect to the binder considerably decreases conpatibility of polyacetal
resin (A) and other binder conponents (C), nmaking it difficult to obtain
excel l ent green nolded articles. Thus, crazes and blisters may result
during the thermal degreasing step. On the other hand, when nodified

pol yol ef igp Ingiithy(RetifadFyl £X6£S50 0§ s8oruakd virt B EepRAGnelr0 ptﬁma@ﬂqpr

t he amount of pol yacetal resin (A) 1s inevitably restricted, and

t her ef or &ontdim ingy (YL FESOY £a5é NBo ShRPoL BE iADbAa gt istich ey be
9 deforned as a result of reduction in thernmal defornation

t enper at WA yaftHyleergd ceso I esly Behb gl en Mehgeele-priveylamieudiopefl yrfifi ni ng
carbon after conpletion of the degreasing step may increase. The
proportion of {3e Copal arenided obrpdhgyiasedbhtainsdnfofApxangleodhiyf i ed
polyolefin resin (B) is 10 to 90 vol% preferably 15 to 80 vol % and

parti cul ardnfqmeitey agtaf 20cepo 1l feybkedvonhofe gpeopotlymelre bisitwdem dFhe
remai ning portions are constituted by other binder conponents (C). Wen
the proporafion aid tare wrtatubabedt SOBPOURY drd 9(-B) a glysssdtlhastern abl %
wWth respect to the binder, the nolded article is _easily defornable by

heat in thd oRFEaIHE&tapidnendadt wRast PNEs Gfn Obheds ROPOMRY S, d) h%t

fluidity of the conposifi
: ycan be po er{zed with the copolymer (examples of such

"other monomers" include acrylonitrile, styrene, methyl
methacrylate, methyl acrylate, methacrylic acid) or a vinyl
(co)polymer composed of these monomers (examples of the vinyl
(co)polymer include polymethylmethacrylate, polystyrene,
polyacryloﬁitrile, and acrylonitrile-styrene copolymers).
Illustrative examples of this category include a graft
polymer obtained by graft—polymérizing an acrylonitrile-
styrene copolymer, polymethylmethacrylate, or polystyrene.to
an ethylehe—glycidylmethacrylate copolymer.

(4) Hydroxyl-group-modified olefin polymers obtained by
reacting an unsaturated compound having a hydroxyl gfoup with
an olefin polymer formed for example of an olefin homopolymer,
olefin copolymer, or a copolymer which primarily contains
olefin and which is obtained through copolymerization of
olefin and other vinyl monomers such as diene compounds, o,p-
unsaturated acids, their derivatives such as esters, or vinyl
compounds.

(5) 'Copolymerized products obtained through graft
polymerization-of an olefin polymer (formed for example of an

olefin homopolymer, olefin copolymer, or a copolymer which

11



decreases, hanpering snooth injection nolding for obtaining the green
nol ded article. Modi fi ed polyolefin resin (B) is a olefin polyner
whi ch has been nodified by introduction of an aromatic group or a polar
group. Illustrative exanples of nodified polyolefin resin (B) include a
variety of polyners as described below that are obtained through

copol yneri zation, graft copolynerization, etc. (1) Cbpolyners of

ol efin (OﬁrﬂﬁHQEE&Scbﬂ%%lﬁ%no@%fl%pﬁﬂd”nﬂléﬁﬂiéM5ﬁké&ﬁ€ f@g
unsat urated conpound having a glycidyl group such as a err %saturated

acid, e.gcopdlyfibyeiza¥liodsber ol Ay Girdy lo RN aeIny Blifod Sndr s sueulsae-

egC|dyI nmet hacryl ate copol yner) (2) Copol yners obtai ned by
chemni cal | gibaadcogpobndsay o, thmgxﬁdﬁdﬁkdﬂadid§ﬁ -dd Ny devivytipakymer,
e.g., pol yret hyl net hacryl at e,

poIystyreaaphoasaesﬁpmbynandpanmmnéatunanﬁducaﬂmpxyﬂ$@namf@eof01a§ olefin
pol ymer such as pol yet hyl ene, pol ypropyl ene, an et hyl ene-propyl ene.
copol yner derivatiygp Cepgl.ynmen nedainotiidd ditarbedy¥ir sxbdpsechyas
perform ng ?raft copol ymeri zation of a copolynmer between a- olefin and an
unsat ur at Bdledppegid gadgfumargioy@icdyd, esthyrdwidesictheused fiy aaed aci d) and
at | east one of other nononers that can be polynerized with the copol yner
(exanpl esuBfasygpted carboxylic acid such as acrylic acid and
methacrylic acid, and esters thereof).
(6) Copolymerized products obtained by chemically
bonding, by way of branching or crosslinking, an olefin
polymer and an ether polymer such as polyethylene oxide or
polypropylene oxide.
(7) ﬁpoxy—modified olefin polymers obtained by heating,
in the presence of a radical initiator, an olefin polymer and
an epoxy-containing monomer such as glycidylmethacrylate and
glycidyl acfylate.
(8) Olefin polymers which have been modified with
isocyanate-containing monomers.
In the present invention, particularly preferred
modified polyolefin resins are those listed under items (1),
(2), and (3) above.
The binder which is incorporated into the composition
of the present invention for manufacturing sinter-molded
articles may contain, as "other binder cbmponents (C)y,"
organic substances such as thermoplastic resins, waxes,
plasticizers, and lubricants, which are materials other than

the above-described polyacetal resins (A) and modified

polyolefin resins (B).

12



"ot her nmononmers"” include acrylonitrile, styrene, nethyl nmethacrylate,

nmet hyl acrylate, nmethacrylic acid) or a vinyl (co)polynmer conposed of

t hese nononers (exanples of the vinyl (co)polyner include

pol ynmet hyl met hacryl at e, pol ystyrene, polyacrylonitrile, and
acrylonitrile-styrene copolyners). |Illustrative exanples of this category
i nclude a graft polyner obtained by graft-polynerizing an acrylonitrile-

styrene copol ymxampl@lsy Bt MHSmRidiE 4 @ %eﬁn@oiﬂéiﬂd@n@cf i@Mresins,

et hyl ene- gl yci dyl net hacryl at e copol yner. (4) Hydroxyl -group-nodified
ol efi n popylgeshghieaicnedolypro@atidnty b IWaItETAL et PR MAVI ng a
hydr oxyl group with an olefln pol ynmer forned for exanple of an olefin

honopol yneutyrallefi n copol ymer, or a copol ymer which primarily contains
ol efin and which is obtained through copol ynerization of olefin and other

vi nyl nDnonersExaMphes(bﬁﬂwaXHannnmhde[pﬁﬁdffﬁﬂrdax,Lﬁﬁ&&éﬁﬁ%ﬁéh@CldS

their derivatives such as esters, or vinyl conpounds.

Copol yner wasd prodatibs wbmalmaiyduhykynqygﬁycokxﬂha&swaxu|JHpaﬁ w&xplefln

polymer (formed for exanple of an ol efin honopolyner, ol efin copolyner, or
a copol ynepdwgvakhetic waxesprimarily contains olefin and which is obtained
t hr ough copol&perlzatlon of ol efin and other vinyl nononmers such as diene

conpounds, [ er FRI&HLSS R ashil zygsinghude fhthrliq gonreundsich as
ﬁﬁgg{ﬁza?gg négpag%%&a ed %323%@@ :gfgﬂé§fnﬁﬂéﬁgl;¥g:\gﬁé\gﬁgthyﬁ
phthalate.

Examples of lubricants include fatty acid esters such
as stearic acid esters and derivatives of fatty acid esters.

Preferable "other binder components (C)" are
thermoplasfic resins other than the above-described
polyacetal resins (A) and modified polyolefin resins (B), as
well as waxes such as paraffin wax, polyethylene wax, and
polyethylene glycol. Particularly, polyethylene, paraffin
wax, and polyethylene glycol are preferred. In the present
invention, these components may be used singly or in
combination of two or more species. In the latter case, it
is preferred that at least one species is polyethylene or
paraffin wax.

According to the present invention, the binder is
preferably contained-in the composition for manufacturing
sinter-molded articles in an amount of 20-60 vol%, préferably
25-55 vol%, and particularly preferably 30-50 vol%, based on
100 vol% of the composition. The proportions of respective.
components that constitute the binder may be suitably

determined in accordance with the type of the sinterable
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mal eic acid and fumaric acid, anhydrides thereof, an wunsaturated
carboxylic acid such as acrylic acid and nethacrylic acid, and esters

t hereof). (6) Copolynerized products obtained by chem cally bonding,
by way of branching or crosslinking, an olefin polymer and an ether

pol ymer such as pol yethyl ene oxide or pol ypropyl ene oxide. (7)
Epoxy-nodi fi ed olefin polyners obtained by heating, in the presence of a

radi cal ipowdetoto Ba akebi;nipel.yneerdid cAN RPRAYs C WU Y N9 dpponer such
as glycidyl nethacrylate and glycidyl acrylate. (8) Aefin polyners

whi ch have beeWhendithieedonipbls i Ui%ec yANailee qONd et Nthv@MOISH Stor | n the
present invention, particularly preferred nodified polyolefin resins are

t hose |i shanufadeurihgmsiftpr-mb2edandHidlabave.preparedhendi nder whi ch
Is incorporated into the conposition of the present invention for
manuf act uP@ngicihesr Linidetioar tiisclieposed contdia,omder adhdsl dnditeg the
components (C)," organic substances such as thernoplastic resins, waxes,
pl asti ci zZEPBSThRUSNELFPERARST Thhi cRoar exampdel abs lyaket alhaesirhelA)
igove'desgﬁéQﬁgdfggégcggﬁboﬁg%ﬁﬂsr%@ﬁnaw%f?xug{éﬁiaﬁgﬂﬁgﬁfién resins (B)
components, may be mixed in advance, or may be used after
being melted and kneaded. Alternatively, the binder
components may be blended together with other components,
without being subjected to mixing or kneading in advance.

The composition of the present invention for
manufacturing sinter-molded articles serves as a molding
material, thch is subjected to injection molding for
obtaining a premold, or a green molded article, of a sinter-
molded article. The composition for manufacturing sinter-
molded articles is kneaded with heat, cooled, and then
granulated so as to afford a mélding méterial for obtaining a

green molded article. The molding material is used in

injection molding tc prepare a green molded article, and

Subsequently, the green molded article is subjected to a
degreasing step in whiéh the green molded article is
degreaséd with the application of heat, etc. Finally, after
undergoing degreasing the molded afticle is sintered, to
thereby obtain the target sinter-molded article.

The composition of the present invention for
manufacturing sinter-molded articles enables the manufacture
of dimensibnally accurate sintered articles such as

chronometer parts, industrial machine parts, medical

14



Exanpl-es of thernoplastic resins include acrylic resins, polyethylene,

pol ypropyl ene, polystyrene, and pol yvinyl butyral. Exanpl es of waxes
i ncl ude paraffin wax, polyethylene wax, carnauba wax, polyethylene glycol,
beeswax, ‘Japan wax, and synthetic waxes. Exanpl es of plasticizers

I ncl ude phthalic conmpounds such as dioctyl phthalate, dibutyl phthalate,
and di ethyl phthal ate. Exanpl es of lubricants include fatty acid

esters sughstasméh€s)i nacChdtembBilcandraey, W iweas s faideAChe188HETS.
Preferabl e "ot her binder conponents (O)" are thernoplastic resins other

than the abbveideshavbag cprpbyacetald sesipes.(A) and nodified pol yolefin
resins (B), as well as waxes such as paraffin wax, polyethylene wax, and
pol yet hyl ene glycol. Particularly, polyethylene, paraffin: wax, and

pol yet hyl ene glycol are preferred. In the present invention, these
conponent Examplbe:used singly or in conbination of two or nore species. In
the latter case, it 1is preferred that at | east one species is polyethylene
or paraffin wdke preseniicdoveinig oo wild pressierite i desatibad biiewbinddr is
preferably contained in the conposition for manufacturing sinter-nolded
articles PraBRlafpunhish sbowddysiod bsr efasysdiyed 25 Shinbt Dag ablie
particularly preferably 30-50 vol % based on 100 vol % of the conposition.
The propotBVBREIBR FBE5EEPIve. conponents that constitute the binder may

be sul tablg, gt gL nedgl nageordance WAL LIS type gf the sinterable

Preparation of compositions for manufacturing sinter-molded
articles:

The sinterable powder employed was SUS 316L having an
average particlé diameter of 10 um. As binder components,
polyacetal.resin (A), modified polyolefin resins (B) shown in
Table 1, and other binder componénts (C) were blended at
proportions indicated in Tables 2 and 3 so as to prepare
compositions for manufacturing sinter-molded articles.
Preparation of green molded articles:

Each of the compositions of Example 1 through 8 and
Comparative Example 1 through 5 were kneaded at 160°C for 40
minutes by use of a pressure-applied kneader. Subsequently,
the resultant kneaded material was cooled and crushed so as
to obtain a molding material. The molding material was
subjected to molding at a temperature between 140 and 180°C,
to thereby obtain a dumb-bell-specimen-shaped green molded
article.

Degreasing step:
Each green molded article was subjected to a degreasing

step, in which heating was performed as follows: the
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powder to be used; i.e., ceramcs, netals, cernets, etc. When t he
conposition of the present invention for manufacturing sinter-nolded
articles is prepared, no particular limtation is inmposed on the order of
bl ending the constituent conponents. For exanple, polyacetal resin (A)
and nodified polyolefin resin (B), which are binder conponents, my be

m xed i n advance, or nay be used after being nelted and kneaded.

Al ter nat itvﬂﬁ’%cétt{}gruét’i he Cﬁ%@&?%dfdg&yal@‘éiéiénﬂgg ég@@&@@& \g’ét hogbher

conponent's, ei ng subjected to mxing or kneading In advance:

The compQijds O lutde PESSERE 35WRNHON fiat IBRPUEAL W NEhY Mpfr, Mol ded
articles serves as a nolding material, which is subjected to injection

mol di ng {4 oY & e B RFEWE S m&Infa JhEQNa FOB AR afdt O ehopfsa Sinter-
nol ded article. The conposition for manufacturing sinter- nolded articles

i's kneadegh mdhikhgagtesool ed, and then granulated so as to afford a

nol ding material for obtaining a green nolded article. The nol ding
material is ushdeimoldsfiesttdnlasl dhag havpr apdeegangr degreakded adeldec! e,
and subsequently, the green nolded article is subjected to a degreasing
step i n wirterdd gt ekbn32diUcbrar? ikdwrs s tactheaseyd obtdin heimpptedati on
of heat, etc. Finally, after undergoing degreasing the nolded article is
si ntered,antoickeé®r eby obtain the target sinter-nolded article. The
conposition of the present invention for

Evaluation

In each of the above steps, the green molded articles
were observed for the below-described properties. In each
item of properties, evaluation was made on the basis of A
(excellenti, B (intermediate), and C (poor). Properties that
can be measured were subjected to quantitative measurement.
The results are shown in Tables 2 and 3.

(1) Moldability: Ease of molding when green molded
articles were manufactured, and properties of the resultant
green molded articles (particularly uniformity of the molded
articles) were evaluated with one another.

(2) Deformation amount after degreasing: The amount of
deformation of the central portion of each dumb-bell-shaped
green molded article was measured after the article was
heated and degreased while being retained as shown in Fig. 2.

(3) Properties of sintered articlesf crazes and
blisters after sintering were observed and evaluated.

(4) Residual carbon in sintered articles: Amounts of -
carbon remaining in sintered articles after undergoing

sintering were measured.
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manuf acturing sinter-nolded articles enables the manufacture
di nensionally accurate sintered articles such as
i ndustri al
i nstrunents,
havi ng conplicated shapes.

next be described by way of

limting the invention thereto. (Exanples 1 - 8, Conparative Exanples 1 -
5) Preparation of conpositions for manufacturing sinter-nolded articles:
The sinterable powder enpl oyed was SUxIEL; havi ng an  average particle
di aneter{of I0[TerrIm AS bi nder conponents, potryacetal—Tresim— A
modi fi edjpol yo] efin resins (B) shown in Table 1, and ot heAmbamteof
conponen Eoéé) were bl efaddraed ppdyedeifdns riesdincated in £E1Gatihdn;
as to prepare | conpositions for manufacturing sinter-nolded afwtckes.
Preparatfon of| green nol ded artictes: Eactrof—the—cpnposttions—of
Exanmpl e | throughaBt asépo ar gkl ye15eamRhent Lpough 5 Eere kneaded at
160[err] € for {fol pla8thes gtuggrgga%epressure-applied kngader . 30
Subsequefpt |y,
B Graft copolymer of polyethylene and
acrylonitrile-styrene copolymer 20
C Ethylene-glycidyl methacrylate copolymer 10
Graft copolymer of ethylene-glycidyl
D methacrylate copolymer and 30

mac

hi ne parts, nedica
and autonobile parts, as well as sinter-nold
Exanpl es: The present
exanpl es, which should not b

chr ononet er

of
parts,
14
ed articles
i nvention wll
e construed as

acrylonitrile-styrene copolymer
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the resul tant kneaded materi al
The nol di ng materi al
tenperature between 140 and 180[err]C,
dunb- bel | - speci nen-shaped green nolded article.

nol ding materi al .

was cool ed and crushed so as
was

subjected to nolding at a

to thereby obtain a

Degr easi ng step:

to obtain a

Each -green nolded article was subjected to a degreasing step, in which
heating was perforned as follows: the . 15
t enper ature of thegregm notded—artiqre—wasjeteyated—te—1268fetir ]| C over 2
hours, then to 320[err]|C At hea ighd Eaf & df E30[@rfr EC{@ur g |and the
t enperat ure was |mai nt aijne@ 2t $20[ & rl] & { ok [28hpuks| & i Bitlerd ng step
The nol ded artidles thdt Ba é:yndaﬁgcng jﬁgregsi Wer ¢ osj Bt ¢red at
1,320[err]C for |2 hourq, tosSher epy: qb&ial rx gi At ered 2aftdicl &
Eval uati on I n eagh &fo t*he apove steps,| the griegn|mplidediarticles
were observed for the Qelowdescrlbed prpperfii'es "Iin edc [Tém of
properties, evaljuation was, rade op the basig of [A |(ex¢ellent)], B
(internediate), jand C (poqgﬁ;u Prpperlti ep thHat |[can be|neagsuréd were
subj ected to quantitati|ve Surephent|.  The [results ar¢ shownlin Tables 2
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(1) Ml dability: Ease of nolding when green nolded articles were

manuf actured, and properties of the resultant green nolded articles
(particularly uniformty of the nolded articles) were evaluated with one
anot her. (2) Deformation anmount after degreasing: The anmpunt of
deformati on of the central portion of each dunb-bell-shaped green nol ded
article was neasured after the article was heated and degreased while

bei ng retai ned gs—showr—n—Frg—3: (B)—FRroperties of sintered
articles: crazeg and blistegs afiter}sigtegl ng|were observed and eval uat ed.
. . . e [}) - L . ) - .
(4) Residual cafbon infsifitefed grticlgy: Anodt sEpf carbon remaining in
sintered articles afte uﬁﬁef.%oi N $«fjerd g Mere measured. - _
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[err]

Brief Description of the Drawings:
Fig. 1 shows the shape of the dumb-bell-shaped test

piece of a green molded article, and Fig. 2 shows the

position at which the deformation amount after degreasing was

measured for the dumb-bell-shaped green molded article.

Industrial Applicability:

The composition for manufacturing sinter—molded
articles according to the present invention makes use of a
polyacetal resin, which is a depolymerization polymer, as a
binder. _Green molded articles prepared from the composition
of the present invention for manufacturing sinter-molded
articles eﬁhibit excellent shape-retaining property
attributed to the rigidity of the polyacetal resin, as well
as excellent.shape—retéining property of the molded article
in the degreasing step. Moreover, shorter time is required
for the degreasing step because of the depolymerization
characteristics of the polyacetal resin. In addition, since
the composition of the present invention for manufacturing
sinter-molded articles contains as a binder a modified
polyolefin resin; which exhibits excéllent compatibility with
other binder components, uniformly sintered articles can be
obtained without inviting separation of layers. Accordingly,
when the composition of the present invention for
manufacturing sinter-molded articles is used, the degreasing
step for green molded articles can be completed within a
shorter period, without cauéing defects such as crazes,

blisters, deformation, etc. in the molded articles under

20



[err] Brief Description of the Draw ngs:. Fig. 1 shows the
shape of the dunb-bell-shaped test piece of a green nolded article, and
Fig. 2 shows the position at which the deformati on amount after degreasing
was neasured for the dunb-bell-shaped green nol ded article. | ndustri al
Applicability: The conposition for manufacturing sinter-nolded
articles according to the present invention makes use of a polyacetal
resin, WaigRek$idgleROER HetAd N MO P85 . &% additild, (¥ epa ol ded
articles prepared fromthe conposition of the present invention for

manuf act 4pisBg pI Nt @r vHHaded urarfid ah esiexdrditapkeel benbxnhBReihgt Aighng
property attributed to the rigidity of the polyacetal resin, as well as

excel | ent ogBaRE Vel AN d0Pd X cf henTBh dgd Abti shEfelrn fkbe degreasi ng
step. Moreover, shorter tinme is required for the degreasing step because

of the depphyaRiioraldfontayeiadr.acteristics of the polyacetal resin. In
addition, since the conposition of the present invention for manufacturing
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sinter-nolded articles contains as a bi nder a nodi{f+ lefin resin

whi ch exhi bits excellent conpatibility with othe onents,
uniformy sintered articles can be obtained vvithH u[ Hi ratlon of
| ayers. Accordingly, when the conposition of the p n for

manuf acturing sinter-nolded articles is used, the degrea5|ng step for
green nol ded articles can be conpleted within a shorter period, wthout

causi ng qgfACtiSs Cifsg cffzes, blisters, deformation, etc. in the nolded
articles under . 20 processing in the

degreasing step, M RAPJIIi%Lor I£diS mAAFEA L @r Qg OBt 8i At&p-hoLaLal Nt ered

articles exhibiting high |evels of dinensional accuracy which do not

suffer fromisapanati@ @npSYBESon contains a sinterable powder and a
binder, characterized in that the binder comprlses a
polyacetal resin (3A), a modified polyolefln resin (B), and
other binder components (C), the proportion of (A) being in
the range of 5 to 60 vol%, the proportion of (B) being in the
range of 5 to 85 vol%, and the total amount of the polyacetal
resin (A) and modified polyolefin resin (B) being in the
range of 10 to 90 vol% with respect to the total amount of
the binder.

2. The composition for manufacturing a sinter-molded
article acéording to Claim 1, wherein the modified polyolefin
resin (B) is a copolymer of an olefin and an unsaturated
monomer having a glycidyl group.

3. The composition for manufacturing a sinter-molded
article according to Claim 1, wherein the modified polyolefin
resin (B) is a copolymer obtained by chemically bonding a
vinyl polymer, by way of branching or cross-linking, to a
base polymer which is a polymerized product of an olefin or a
copolymer of an olefin and another unsaturated monomer.

4, The composition for manufacturing a sinter-molded
article according to Claim 3, wherein the vinyl polymer is a
polymer prepared from one or more monomers selected from the
group consisting of.(meth)acrylic acid, alkyl esters thereof,
acrylonitrile, and styrene.

5. The composition for manufacturing a sinter-molded

article according to Claim 3, wherein the modified polyolefin
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21 ’ VWhat is Clainmed is: 1. A conpositien- nanufacturing
a sinter-nolded article, which conposition contain erabl e po

and a binder, characterized in that the binder n‘E 'EMM taI
resin (A, a nndlfled pol yol efin resin (B), and ot ents

(©, the proportion of (A) being in the range of 5 to 60 vol% *t he
proportion of (B) being in the range of 5to 85 vol% and-the total anount

of the pelesaeet@) IS edpdl vk @ﬂlﬁépﬂewyﬁérlﬁolwr@p@éw?l@g in the
range of 10 to 90 vol % w th respect to the total anmount of
an ethylene-glycidyl methacrylate copolyvmer with an
acrylonitrile-styrene copolymer, polymethyl methhcrjlate, or
polystyrene.

6. The composition for manufacturing a sinter-molded
article according to any one of Claims 1 through 5, wherein
the binder components (C) include at least a polyethylene or
a paraffin wax. |

7. The composition for manufacturing a sinter-molded
article according to any one of Claims 1 through 6, wherein

the proportion of the binder contained in 100 vol%® of the

composition is between 20 and 60 vol% inclusive.
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t he bi nder. 2. The conposition for manufacturing a sinter-nol ded
article according to Claim1, wherein the nodified polyolefin resin (B) is
a copolyner of an olefin and an unsaturated nononer having a glycidyl
group. 3. The composition for manufacturing a sinter-nolded article
according to Claim1l, wherein the nodified polyolefin resin (B) is a
copol yner obtained by chemcally bonding a vinyl polyner, by way of
branchi ng or cross-linking, tABSTRACBeOPODYSELOBUREh is a pol ynerized
product of an olefin or a copolyner of an olefin and anot her unsaturated
nononer . Adcofpe sddaripas ifiiromamarf awnuf iaod us imgea-wo ded - avt dedles,
article according to Claim3, wherein the vinyl polynmer is a polyner
pr epar ed wibm whichbr andegreasdmer Steg drtredyfeeamndisded)raripi cbasi san nige of
(meth)acrylic acid, alkyl esters thereof, acrylonitrile, and styrene.
5. The conpopleted wdthannaf abountieny pe wiat,ewitthalst causing edafectsi ng to
Claim3, wherein the nodified polyolefin 22
resi n (B)suchaagopbpgrer biigsleysyh@ediermafoiaipr @e enidy the mplded
et hyl ene- gl yci dyl nethacryl ate copolymer with an acrylonitrile-styrene
copolynerar%bF}ﬁﬁtH?ﬁeﬁePHQE?yﬁépé igy thepldrgrpahieng step. g InThe
conpositio nuy aCturln S|nter-nDIded article accordin to any one
8303 Bigfign s d' 3t

of d ai ng? lﬂhBPé le to obtain unl orm sintere icles
exhibiting high levels of dimensional accuracy which do not
suffer from separation of layers.

The composition of the present invention for
manufacturing sinter-molded articles includes a sinterable
powder and a binder, éharacterized in that the binder
contains a.polyacetal resin (A), a modified polyolefin resin
(B), and other binder components (C), the proportion of (A)
being in the range of 5 to 60 vol%, the proportion of (B)
being in the range of 5 to_85 vol%, and the total amount of
the polyacetal resin (A) and modified polyolefin resin (B)
being in the range of 10 to 90 vol% with respect to the total

amount of the binder.
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t he bi nder components (C) include at |east a polyethylene or a paraffin
wax. 7. The conposition for manufacturing a sinter-nolded article
according to any one of Clainms 1 through 6, wherein the proportion of the
bi nder contained:in 100 vol % of the conposition is between 20 and 60 vol %
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