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DESCRI PTI ON | ROV COPPER COMPCSI TE PONDER FOR POADER
METALLURGY AND PROCESS FOR PRODUCI NG THE SAME

TECHNI CAL FI ELD The present invention relates to

i ron/ copper conposite powder for powder netall urgy
havi ng copper-coated iron powder as its primary
conponent to be used apESEORIPFOVMON - netal | urgical raw
powder in producing oil-inpregnated sintered bearings
and the like, as well as to the process for producing

I E PR R RSTRARI PR 8 PORERETALLAGY AND

copper - coat efROORSBFURIPRODULTING THEISAME he
powder - net al | urgi cal raw powder for oil-inpregnated

sintered bearings and the like for use in IT-rel ated
devi ces and in-car el ' ' . lron plays the
primary role regardfﬁ%éahgcgﬁﬁﬂﬁgéh of the bearing,
and copper plays the role in corrosion 20 resistance

and abrasion resistance. Recently, there are demands
of Tihecpresshhinvention rretdtes 46 imiganPer conpRosite powder for powder

0 r-coated iron.c osi te powder i r
metafi WGy HATG P PITORLE S ROR Bo B A dS g e fpdfont to be used as
$ st 8 ROANCLISG dR-impfedri2@ed emteredrigddrings and
powqegﬁﬁfﬁgp@?ﬁaéég\g@qé?tlﬁgﬁg%ﬁ? of pi _rdon w || decr ea_\seg
the liky, asistelltdmto thecprocass fomprosiucinggruehviron/caRRerecaBPRS tegpowder
matter of 25 course. The strength of the
for ppydeeMetAliuE®Y-ur gi cal raw material is generally
eval uated by the degree of the radial crushing
strength, and it is necessary to inprove this radial
crushing strength. ABAGKE@ROQUNDIARE, it is also
necessary to achi eve high apparent density and
possess fluidity in order to inprove the

b Ul D i 0 s g "
SoTBIFRIb A, JopBhPESiRl iy Poile Flnsing et oo e
powdezahsellagical Ratvepowderc foresil-iniprdgeatedssintesedielandgsfand the like

for ugéﬁmg??%%n&@g% gﬁﬁﬁﬁ'@:a? Efg%iggg?g%\%?é?f %qluﬂgh'algygqﬂe primary role
eoa RIS BRI, a9 Sl oBUBTIG e iy comosr

resisidhcedshid hbraidry resistance.c oRpeentlyptitere dre demeands of increasing the
copper-coated iron powder in which the surface of i

o 08 COBREEN 16, SORRABSBAISRITAN CORMASRGPOHERT Ingrdgtiq ifsgease the
core i e S AR R (7 0 e he

In the foregoing case, if the copper ratio is simply increased, the amount of
iron will decrease by just that much, and the strength will decrease as a matter of
course. The strength of the powder-metallurgical raw material is generally evaluated
by the degree of the radial crushing strength, and it is necessary to improve this radial
crushing strength.

As other problems, it is also necessary to achieve high apparent density and
possess fluidity in order to improve the compactibility or sinterability of the
powder-metallurgical raw material.

As conventional technology, Patent Document 1 discloses a method of
pre-machining the powder obtained by coating iron powder with copper, and

thereafter performing sintering thereto. Moreover, Patent Document 2 discloses
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5 Nevertheless, the forner enploys a special sintering
met hod of performng nmachining prior to sintering,
and is not a common nethod, The |atter has the sane
object in increasing the amount of copper, and,

al though the strength of the surface portion where

techridl®gy bﬁlnem@th(emopm irhtyo bp msididienatly tmxmg cappes powder to the
resi st ance) increase, rovenent jn the st

copper-coatedsirent @pwaer:dwéu@h e sftage o Jony's aﬂtw'{mégi’ﬂer and
{

expo{sbgqh%ﬁé s@ﬁ‘?ﬁg‘a}:ﬁgg %é QQH@brﬁEéﬁ?ﬁtcﬁgQQ %pp rrB\g% g@ﬁechanlcal

strengﬂpﬂnd)@m%’htﬁs t he base conponent, the current

Situation is that fundanental praoblens such s&h? :
deiNevgsbelesst the farmes enaplgyhiahgPesiaksigiaring 5@310 of performing

mec SS9 B o A SRR BB a8 o samo

objecfiéiﬁ iirfdragsing thé emwourt diaoppentand;taltheagh alwlstmagth d6the surface
[ Pat ent Docunent 1] Japanese Patent Lai d-(p

portlcFFu wihiegeyfiopnis NEXPOQGGZPBEC@GMCOTD%@@HHO@Q @h@ﬁlory resistance) may

e SO R TR T

poWﬁ{;a ht'BtiRe hopes, GiholighaRenhes afelvéing neaypty incezisedhe copper
iron as its prinary conponent to be used in

ratio with-thengopperaceatediimonaraydiaras thagasaremprnent,tie, cug@nt situation

o 0SB FoBHREERh JEb by P cnening sveno,
and &%g@%%é mgg@#@gtﬁﬁg n@&ehélﬁy il thG%EMeﬁéwmnpmvdéﬂﬁave not

d thereof capabl e of inproving

beeniresolvedf and satisfachody taspis dave dohyet Beest achipeed, nt er ed
raw powder, and in sintering characteristics such as
radi al crushing strength, and al so reducing the cost.

[Pét@nf’lbggum%@te ﬂ;f l;ga‘i’iég tﬁh&eﬁmﬁa&@m Pu@ﬁda%ﬁ Nd. fzt)oz 348601

esent i I scovered t is possible to
[Patarp'r Dueurnkat 2) Japiartegsezﬁajelat;ipaid@nerdButhQaﬁloﬁfNQ 013879349

sintered raw powder of copper, and inprove the radi a

crushing strength and other sintering characteristics

in the productim8cioNgREEOFMIRINVESTGON composite
powder having copper-coated iron as Its primary

conmponent. Based on the foregoing di scovery, t he

pr esent i nventi on provi des ron/ c r .
Compus! it PERASRS POWASETRRAIBIH ragyoidsh Rgving copper-coated

iron éﬁiﬁ@ﬁ@%ﬂﬁé@@gohéﬁﬂo%"ﬁﬁd llfhsoﬂ @reghéﬁﬁy&ﬁl‘émﬁéﬁngs and the

ér cont ent opper -coat ed iron
like, aﬁ cticf tAé mesérﬁvm%nﬂdmlsmonaneme pemdertiyetallurgical composite

cnB or nbore, and the flowrate is 25s/50g or
powdiéis s BaVIBg 25OPRE AP arOR GRRWART FSnacBMERY CRSBGHeNt and the

prod(giod ity HdYddt¢apaRRErifmpfbvifg in the fluidity and apparent density of
the sintered raw powder, and in sintering characteristics such as radial crushing
strength, and also reducing the cost.

In order to overcome the foregoing problems, the present inventors
discovered that it is possible to improve the fluidity and apparent density of the
sintered raw powder of copper, and improve the radial crushing strength and other
sintering characteristics in the production of powder-metallurgical composite powder
having copper-coated iron as its primary component.

Based on the foregoing discovery, the present invention provides:
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iron powder as its primary conmponent, wherein the
copper content in a m xed powder of copper-coated
iron powder and el ectrolytic copper powder is 45 to
70m % the apparent density is 2.2g/cnB or nore, and
the flowrate is 25s/50g or |ess; 3) The iron/copper

1) coiveniioppep @orpositerpqwuateior rmlmielr ungmllhlagxn having Copper-coated
copper-coated iron powder as i | onent

iron pewsiedi &g tls PYiMATY 2 FoRmONENt, oofsi@.f nmale%e i fqoptent in the

coppgEOAEE, Gl Falierd el AR A BB AR lad deBqY of“é I or more,

and tBe 6%/ Git@fs 2@50?6) |eBse lron/copper conposi te powder
for powder netallurgy having copper- Cﬁat ed iron

2)  poliaBIcaRDET COMRISHERPWISHOR AANGRE dBP I HEH BARY Copper-coated
iron g4 v\%%'ras |;83bwgl\ﬁ{ Q@ﬁ%n%@ﬁfh@ Antthe 088;9 orﬁ@ﬁ‘ttlﬁda il powder

COppEr-'coa

of cdb‘a\é’?*-@baié@dlréh Wdéryéncﬁ efandrodytichovsher pcwd!err ishéb toi 7@d%, the
tin powder, aph| te owder and a_ nol

apparezrmde@aﬁy s Bﬁgfm@ oI Al edlonpEie t%zﬁﬁﬁﬁg or {&ss;

t | ] :

o) PO TRAGbOHAE APl AR ) Hhidd” RMIREQPS navno

coppgﬁcéat%dpi%ﬁ%de%r &0t @rlﬁq démparibrg raaebrding novm)eor 2) above,
a nold [ubricant are 1. % or less; and 6)

he
wherelnoflﬁie: apesificc euﬁacse taepoqﬂéhef@m@@ﬁﬁﬁmpomeél aféﬁfgﬁnteﬂng and

puvel GO ertoteb P b ‘R rE amid drided” Thove
4) V"h%%' nlrér'i‘/%obﬁ@rn/ ééﬁib%ltéo ére 11@@\/\Ebb”wdé?f pevalRigy  having

metallurgy i's for use in 25 producing oil-inpregnated
coppsi-ooateddrdrepowadersas Itﬁenmam eampongshaceaidingdiotarnhene 9f 1) t0 3)

cvor SRR 51O oA RO RRFbr coppercone
iron m@g L a?fe‘é%lyﬁ@%o%éﬁﬁbwﬁér Istf’élrtﬁéf Fixed GRARRNEWder, graphite

ter 1'ron wder is plated with copper to
powder eypalraemoig praricantat ed iron powder and 30 copper-coat ed

wd h % | .
or Q66 GHOTEABD o BRRPORER: PWan Boveravde” SITHANLY having
1 t
oo 0 SRR R 0004y o b
tin pawdierdsi3z@to 8r0Wt%, eaneigriaphit@ Powdes land3a Bloldhlyhrisest are b.Owt% or

pr oduci ng |ron/copper conposi te powder for powder
less; @8flal | urgy havi ng copper-coated iron powder as its

6) pr"l"ﬁ@ryw&t?/ﬁagggper | BERE N pHicdr | foPN pdvAYEter rietallurgy  having

pl at eéd prepare copper - coat ed iron
coppepreosteddruh powdeueais itp pvitery lcawipugeat ecpyrdingcioramhon@bf 1) to 5)

T N
prod PINE Bll-imPredritkéd Shtrdd®bearings.
The present invention additionally provides:

7) A process for producing iron/copper composite powder for powder metallurgy
having copper-coated iron powder as its primary component, wherein after iron
powder is plated with copper to prepare copper-coated iron powder and
copper-coated iron powder having a copper content of 45 to 70wt% is produced, the
copper-coated iron powder is sintered in a reduction atmosphere at 600 to 850°C for
20 to 60 minutes, and the obtained sintered compact is pulverized and sieved to -80

mesh;
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reducti on atnosphere at 600 to 850C for 20 to 60
m nutes, and the obtained sintered conpact is
pul veri zed and sieved to -80 nesh; 9) The process for
produci ng iron/ copper conposite powder for powder
nmet al | urgy having copper-coated iron powder as its
8) priAprocess fipromeduciagdnicopper comlddsite powde)r fersoreder metallurgy

‘wherein the specific surface area of the conposite, .
havingg@epeatoaiedsiran RQWELraad iffuIPViENary a¢9raRoneRls hereisy after iron

pondd) i AT WS o G epeft, doBRPr eB98aain FRFBE RS miced
powd8tt [BAving aYcdpEr brieRPeT 45 96 70Wiy RNpvevded Bsmiiiag electrolytic

primary conponent according to any one of 7) to 9), _
coppgh pewdenfie the aopper-¢aaled ivovwrrRwders theyppxed pewdet is pibtered in a

redu%ﬁ'ﬁﬁ%ﬁnﬁs{%ﬁ%ﬁd ﬁF%meéd‘gr g%me%OOWS%n%ﬁa{h%wgihed sintered
compatiid faNErizdd ah@ sRYeBAOPED nfedht ed powder or a mi xed

powder of copper-coated powder and electrolytic
9) copher prooensr ,fomhpioduninghdrondgapeer copmpasite spagden for powder
metef 7Rl soBBBE5SHa 45 i d e B RordBient 8Bforaing o
7) oP8YiHovEEWHersihOineabp A @tirfaBe PAreEeHT He CBMPOSRE G¥wder after

i nvention can yield superior effects of i nproving in
sintetingpadtpubidrizationmedsuregd by dne Bidhmathadis (y2mélg ardess;tand

an fluidity, and in sintering character.istics, such
10) a0 TheaiipoRss, df rkrodtirBiaguion/ cibpes EaRbARE PRfaghdr powder
metagg er}%qugﬁﬁ%r gl caEFgJ(i:%grrplosi (gég%omgﬁhlgafw?ﬁe |prn(9;\"é§?€ord|ng o
any omeveh¥) tm9uabeve,coperain themmixed padder of cappérxeahtpdudsr powder

f c er-coated powder . and.el ectrolytic, coppert
and glecieRIVIc GRRRaTRRWARE 1 BEIHEF MigkA Wi tndponler (OrABRItePopgler and a
mold t density is 30 2.2g/cnB or nore, and the flow
rate 1S 25s/50g or |ess. The use of copper-coated
poByeusing cappernxezhtpd\pberdeo for @opped- paved erdofrenpper-caateéd powder
el ectral ytic copper powder, . of which the capp o
and GlgRiTENEIC, CORPSY (RIWARI ANGEEY e SBRS! SPMEY dsi D dp 70Wt%, the
LGr [0 0i ot pay.e ensk t I .
appal g’ B80S, 220/ GRE rclorg Bk e o 18t 17 PSRidh of s the
powdeoppetalltgidat tompositevwowvder dethe ptdsendiroventionfcarr gield superior
will increase so that the copper |ayer on the surface,
effectf of iMRIOYIAG INHERMPREtiRIY Of; the rwder Sugtn ap ﬁb%,grﬁﬁ% density and
: 4aC 0 rol ayel. W [ ¥ o) | 1. i |
e BR o, R, CharBEficlio? ulh i fadil By fifnd £EBoti, land also
reducnig thededstr i oration in sliding characteristics as the
occurrence of o0 seizing. Meanwhile, if the copper
content is 70w % or nore, although it is possible to

pr oduce e ARMARS eoHEARFRHG BT TRIE MVENPRORT™! |

and the T tiron e

The powder-metallurgical composite powder of the present invention uses
copper-coated powder or a mixed powder of copper-coated powder and electrolytic
copper powder, wherein the copper content is 45 to 70wt%, the apparent density is
2.2g/cm® or more, and the flow rate is 25s/50g or less. The use of copper-coated
powder or a mixed powder of copper-coated powder and electrolytic copper powder,
of which the copper content is 45 to 70wt%, yields superior effects of increasing the

apparent density or the flow rate, and improving the radial crushing strength.
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the original purpose will deteriorate. In addition, as

t he copper powder to be m xed with the copper-coated

iron 10 powder, electrolytic copper powder having a

grain size of -100 nesh and an apparent density of

2.0 to 2.2g/cnB is used. G| -inpregnated sintered

beafr thaddphear eortendisctBwtody less| ihermnesnﬁcﬁnmrrwnﬁgncrease so that
the sintered conpact anpng the conpo ents manuf ac

ed
the agiPPRr dauer fwdiee suraca Wil Reropro s, TAAIS I§ sed 1n bgerings, the

coppgpﬁ'})gg%@%ggﬁy( Ié?é}roﬁélﬁn ere%ﬁggwprggllfsﬁ? gb? on rotating the

shaftlHE8 iBcaurRssduthedetéhotiohe slitlingactaeactetistics aistt&ndedmence of
in the raw powder to be used in  producing

se|2|rag| - npregnat ed sintered bearings are that it can be

i S e EGon 76048 SR BMBRn 132 sossie o

prodii& ﬂ@;ﬁﬁﬁ@’em fHd hmUREEEIRdMYill Be Bhtalls hnd eé bestredaetion effect as
and (2) the powder possesses 20 fluidity so that the

the opigi pumsewlld@mrlqraheu lled into the die. The

L2554, B0 R MR <ot o

powo%‘i‘VéHBEﬁGI?ﬁé‘ éobb’@‘ pdviGertiR] a YraiRsize 0P 00angsimaad an apparent

electrolytic copper powder 1n  order to inprove the
densily o&8.0stor28gfem® is isedki nd of shape will deteriorate

ro@@%ggﬂt@gdﬁﬁﬁé gﬁ{qgésld F%;‘r)or 8&:5):9 Y \%@1 pBdd rénaining
in th?L&iH%gPeé%Ea&" bh@@htrﬁé’%om;ﬂiheﬂwaﬁﬁrﬁlﬁfaéﬁﬁéd twittiRtHe powder

vor a Idity, the green strength wil
metatlwtggrpmcalss; amah dlffeg'hflromf mialsbingbpards that are Efalneltaqwr@dt 8o as to
ens t022/ch8 or, nore. r the
reducp% BN SR SrTdiRg oAt blasa 876 R midttas PosebR’ ¢ o
Pl 44,80 thg! ehdrd terltOsHé’éjadB?ﬁéﬁ(ﬁéd’ iRaHe Ga® ?)QW?J%F to be used in
concent ration o Og/L, a sulfuric acid
producimg eiltimprégmated sinteredl begrings ared thatdhbamheemolded as a porous

bodys 08 @6 AOBDRGEPES & GIERBATREONTPE V&l it 166 catmget wil not
be de?rﬂ%g%@%n Ir&%cQQmﬂgrto'tﬁe mté‘iryani’&ctegs Cé’rﬁ’cP?Z ) tA¥ powder possesses

|on reaction or i1ro

f|UIdlt§iOBpethaioﬂt69Cb0WdBT gamdbe ea$|ly tfifledi mﬂ@nﬂhed deppé'me foregomg
content can be (groduced addi n iro cmd q
CharaEBiaTES o SV ERICOn I, GariER Soshatte. i AthRuBRT Would be

advaf a?%b[]g ’tﬁé’l' ! Mdﬁ% é)et Readtddg a%rtg §I¥tld‘@5§ber powder in

rust reven treatnment an

orderpl@r hqrrmiel ,th@lgﬂemstrengm thiskirad ef shape m\all eldtemdrﬂteahtnesapparent
Si eve. Slnterlngtreatmsnt i s pe
dens@y gagélgldatys, fostradlye Yitha round % ﬁ@tomlzed copper powder,

0 n
ool PV P R, 08, O 8 o
strengPPREI detrteateandn dightusifi the atbtwe; dp e effeotven tto tset kilaeaapparent

density to 2.2g/cm® or more.

For the production of the copper-coated iron powder, used is a plating solution
fundamentally having a copper concentration of 40+10g/L, a sulfuric acid
concentration of 5 to 10g/L, and a chlorine concentration of 5 to 10mg/L. A required
amount of reduced iron powder is added to this plating solution, and the iron powder is
plated with copper by substitution reaction of iron with copper.

Copper-coated iron powder with the intended copper content can be
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prescri bed anount, into a sintering furnace, flow ng
hydr ogen gas as the reduction atnosphere, and heati ng
and mai ntaining the powder at a prescribed sintering
10 tenperature. Subsequently, the sintered conpact
renoved fromthe sintering furnace is pulverized wth
prod@cdwwaddmghﬂontpqmderuh aarameuntaomrhensurate with dhe bepper amount
pul veri zed r Si e\(ed at 80 nesh

in the| RIAG SOILoRr sé\ hacpiating pﬁ?%%%twatﬁoé!vrhﬁ?@f?&f@ts? prevention
treatrgllgﬁ{ %F\He(ﬁl’yﬁﬁga?é] BH@Fmé@eaH&’%%Fsé gréiﬁé’délléeéhnmﬁat d with an 80

errn ver|2|ng copper-coated 1ron po
mestesiene. or the mxed powder of 15 copper-coated |ron

powder and electrolytic c er powder. As . a res .
e SieHinG yealmert s ErareR o piadussd Hhtere Gorpact t by Blacing the

conpBES8EE, 4 BoSR Ml 40 s PRLRLBTy g e ot

iron pdwedérashckleetroitic fw]prét pewdehand ati]ustmg nhelcedperoamauht to be a
will increase, the uidity will deteriorate becaus

presariped amapet, iiator arfiRaTiog fwinagee flowing: nwreagnagaé %rﬂr\%deductlon

atmogprﬁé%“m%ﬁgﬁg %@&%aﬁmg%lxynbﬂtgﬁegﬁﬁ%r ?resclr Ped §|nterlng

tempBfAGREd 8LbSEKISerAly, |thes sintérddi tomiphtt rretnobedptrem hhe sintering
to obtain the intended apEarent density

furnace is pelvedagdwih @ kamegsuitbtyie pulyadzer Qilthﬁdi&% hafich@e pulverized

powchs i eved 5t ho e ARG BeEre BRI bR S EMRCe. 1
addiki Greseht MRRNtBA iSORRPACIRAREH NG tAAL 'tHﬂé? powaler pievstetuced by
surface will peel off considerably 25 during the

smtemg \andi palverizing icopper-noatedeison powsler \gleme oedhednixed powder of

retention t,he | opnger it he
coppgy ﬁ?aetrepﬁrgn s aRoVEEpa aiuidlo P8 rgrof performing
sinter? Ul ﬁlﬂi}@hza'tlbnt iR éﬁécﬁf‘é isQAaté HPed TaflsYy made to be 0.2m%g or
tering wil be insuffici ent and the apparent

less. déhthet ypemfnn sue‘aeeuajeane 0.2m°/gagleMare, aﬁhcmgh theyradial crushing

cron B ekt i Pseh B TR el gouse e
shap@?s f’éﬂr?‘g@n'i‘ﬁpn"hﬁhtﬁ ﬁéléﬁé‘ aF@fder%dC&?ﬂleoéoﬁdéﬂﬁfrfd& for

time at ow tenperature. However, if
SI Wlth wegp&c&ntpetfm sirdering Fdogidijtionisi $|nter|ngmf theefpemj@r ewill not
ng tine,

ookl 3 B0 o SR i 55 B s B posrn
den&?S Wegn\@/ﬁﬁ’@q{%e taRfperatupd Iscé‘sdf’éabﬁﬁlgﬁéﬁ"aﬂtﬁo%h 3Re BR%Ying will

nore are ‘el imnated. Pursuant to
progrmaﬂl thewintzegd ommpacbwmrbert@eme mdobar}draxmujbeaﬂlﬁmulh to pulverlze In

additign, BnRR I OBRAT, RGO e Han PavdlsT SUTARSIM pESFoT Gonsiderably
durméﬁ@e?@ﬁ%wé@%g&éga%g (106pm, 200 nesh (75pm,

er nay be obtained by further
m Wity rédpect ap pibe- ctantixh time) thewdager dr ist tie moredthe sintering

powder of copper-coated ir powder an | ectrol
proce@@&sp@nd goevgEtereg ¢ampaGt MB%@@Pmegfﬂ%fem ﬁjf %sd o rﬂine is short,

sinterfi will bEPHEUERIY aHY 1 hpParlerfidehshy Chlll Hetéidiate. In case the
sintering temperature is high, even if the retention time is short, approximately the
same apparent density can be obtained in comparison to the case of sintering for a
long time at a low temperature. However, if the sintering temperature is high, this is
not preferable in view of the energy cost and cooling time.

-80 mesh refers to the powder that passed through a sieve of 80 mesh
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stearate. The addition of tin wll enable to
utilization of the bronze powder characteristics, and
the use of graphite powder or a solid |ubricant such
as zinc 10 stearate is effective in inproving the
lubricity of the sintered conpact. Desirably, when
(180}l angi iniwhiploedarse grahstaf 85.roesobMmoare argelwigratéd  Pursuant to

the rRrEaton of B8ales 1§ 16 OraGe oML oSS Batiiyas the raw
mateﬁé?’?@é% vngg[l]mgfjégﬁ#’ﬁ ré@gfa'tgé ana‘i% b8 rR2YEIGRer & 100 mesh

rrcant such as zinc

150;$r1h9?af511 BeshVA 660m), |M)Sme§h (r8urmpldnd doubni cant is
ded. 15 When adding a solid lubricant, there is

parThﬁoQﬂwgsierm%be jobtained B durthRs Mg tgigapger Costed g powder

or nE oD ARG o ASERRATTER Bk I SN copper povcer

with #it$ powtleR rgﬁﬁ@bfﬂtdﬁp‘b\ndérarm)b@@ oairRrle amdrtgs:ﬂldtlabmmgs such as zinc
anpl es] The present invention is_now explained i

EX
stear[atﬁ ai IThei aﬁldm@ﬂepérﬂfb WIB emableoty pltiFgliers of Tm%éﬂohge powder

charchﬁg/rg%{ t(;{éf[:%yof bé gﬁedvf/c?er @2% %ﬂer g{)tﬁ'%%ﬂ{ such as zinc

stearﬁfé“i%reﬁ&tldé in WabroQing the dutiridﬂgtdf S smwedtdamﬁpact
enbodi nents based on the t ni cal irit clainmed in

t h®esirablys wheal addiagitincpemder, i30 1@ BOW%e Sdin peMyder isordded in

ot T B g FOTBHGRS 3 E b a wor

addirlf gréphlte pRwdeh] W%%r%@ﬁglﬁéhﬂ@@o%e?@é@dmchrﬁi when adding
copper concentratl on of L was used, and

a solisblubeicant suctoes minshsieatataddwitet o less @lidee ofifdubricast dg added.

oy RS B R £56 AT B RCA 4 ot
functﬁinnéﬁ Be rk cﬁ?d ﬂ&é&dr@ﬁné’é Witﬁﬁh@réijdﬂivﬁéﬁguﬁprth&‘éby using it so

nut es, 30 pul verized. The apparent
effectimiy; as;nowdem\torrmeam rrodusipgaiilfimpregnatad sinteers bearings.
al ned conposite powder were checked. The results
[Exargp s hown in Table 1. As shown in Table 1, the

apﬁgge%?%?%h9¥nﬁn tl@%dwoﬁkéﬂé’iﬁﬁarlrp‘éfél?élﬁ'vhm Refierice to the
of a e 1 was , | ow rate was
Exan&ﬂeﬁs/'ﬂ@zg;se Emrnpies apenerhl;clllsstratame and élze prasent yeptign shall in

no way' Bisalnise, Jaeieny ) 1y oar Mo, Varoun mgdicgidinang other
embdiieRls Bﬁgjeoooﬁ“fﬁ e(fu e Ilég?rﬁ cflélﬁHEot Q‘%hbc&léﬂﬁs SalPb&éncluded in

Stearate as a np nt were added to the

the pfezeng irivegtion as/ecowafter otcogreei t e powder, and this m xed
vvder was used to form 20 bearing-shaped conpacts
(Exa'PPLesi pi eces) having an inner dianeter of 10mm x outer

ﬁ{%ﬁe{ %Llf%l%:ﬁié@ﬁﬁgélgpén RbviAg™8 MhifirieTRRP EbfcdritfalioRDf 7g/L, a

ecane
chlonne concentration of 7mg/L and a copper concentration of 40g/L was used, and

iron powder of -100 mesh was added to produce copper-coated iron powder. The
copper coated amount was 50wt% Cu. The copper-coated iron powder was
subsequently sintered in a reduction atmosphere at 650°C for 30 minutes, and then
pulverized.

The apparent density, flow rate, and specific surface area of the obtained
composite powder were checked. The results are shown in Table 1. As shown in

Table 1, the apparent density of the iron-copper composite powder of Example 1 was
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at nosphere at 780C for 30 mnutes. Variation

(standard deviation) in the sintered density and

variation 10 (standard deviation) in the radial

crushing strength were confirnmed by exam ning the
2 23@/bird] hecici raterveas 2A8s/80g, tarwst thei speetfic sirtacecarebtwamfel 2m?/g.

shown in Table 2. As shown m%ﬁkjle 2, variation in
Favoratde §ppicopegr 9%W§P§‘§e pawdenwes NgGriation in the

ra us t °
2 o U0 G S50 e oial B 05w

(exclG@eP dront ahe edtdly oh zZimywiwaraiet as dredbldi lubricant wermladded to the
and 15 graphite was sintered under the sane

foreglemgdlmn/@mp%@qnmtemqrbéad iyevaixed REWASF ¥ieedisad tgyform 20
a
veanly4Fpt i T RS et e 188 vt

diamé&ler @t 8nm Buheighe of Anin@ivicopressard fowging/ st hieatstherlensity became
gbl e 1] Apparent Density Flow Rate Specific Surfa

6. Sg/g[omea These cp@pgﬁisogge@(@gltered in am%tlon@;msphere at 780%0 for 30

(stanaal?d7d8\ﬂa@or9 ihThe Tadrat crushr stren_cﬁh Were@o&lﬂmhedﬁ)y%@mnmg the
Exanpl'e6 248 22.1 0.13 ----------- Conpar ati ve

obtamed;:slmer@i (EoBEpaCEﬂ&abptecgs; The- results are- shown.in Table 2. As

crushing strength was afsosmalt.- 'Fav%gable results were yielded in all cases.
Incidentally, when copper-coated iron powder not added with tin powder and

graphite was sintered under the same conditions as those described above, the

bronze alloy layer was not formed since tin powder was not added, and the radial

crushing strength tended to decrease slightly, but the variation was roughly the same.

[Table 1]
Apparent DenS|ty Flow Rate Specific Surface Area
(g/em®) (s/509) (m*g)
Example 1 2.23 22.3 0.12
Example 2 2.22 23.2 0.11
Example 3 2.27 23.0 0.09
Example 4 2.27 24.6 0.15
Example 5 2.28 23.7 0.14
Example 6 2.48 22.1 0.13
Comparative
Example 1 1.83 31.6 0.56
Comparative
Example 2 1.92 28.5 0.18
Comparative
Example 3 2.38 34.7 0.67
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Aver age Val ue of Standard Deviation of of Radial

Crushing Radial Crushing Sintered Density Strength

Strength ------------------ 1 0.008 25.2 On Exanple 2

0.007 25.9 0.25 --- Exanple 3 0.005 26.4 0.22 ------ -
[Tabte-2]-- 0.19 Exanple 4 ~- 0.005 27.3 Exarrpl e 5 0.005

S?bizuég_zgs%ni%rdog}:%io@ 6 R 83 Paide SPMEEGER Deviation of

____________________________ Radial Crushing | _ Radial Crushing
......... - Sintered Repsityr at i ve Strgnglis o5 3 o 5o Strength
Exsmapls & 2 ----- 0008 ..... - Conp#f-dtive 0,018 23 @29
Egample Exappl e 30007 -----|------- 259- - - - - 4------- 0.25-
Exampte 3--r----- 0.00Bxanpl ¢ 2) A cagper sul flat e pl ad.Llag

Ex&mpld #n havi ngogoesul furijc aci d zogcentration of ggbL,
E&am 5)r| 16 CONG Ryl al arion of 7Tgd.pand a ¢opper g 12
E)l(.oé)[ﬁul:él r-atton UQ,Q@#" t—was—used; sojlzu T OI pUWUUIO(.ib

ch Was—a + 0 nrnnl e A~ Ay ~Ao H
LTOT T O [ZAV AV Awg v | VU \WAU LV | v UUHPCI CUQAY CU I I UII

Comp@iatve The coppap coat gd anmourgs.@as 50w % Cu. Thas
Eé@'ﬁﬁlﬁri(‘n ted iron powder| was subsequentlly sintered

Compaativalut i on sphere at 7004z §or 30 m nut es, p.apd

Exdraple dul veri zed.” The appgarent density (g/cm, f1 ow

Consgegafived 50g), a peci fijc surfage

E s 5913 Yo 0.70
(Example 2)

A copper sulfate plating solution having a sulfuric acid concentration of 7g/L, a
chlorine concentration of 7mg/L and a copper concentration of 40g/L was used, and
iron powder of -100 mesh was added to produce copper-coated iron powder. The
copper coated amount was 50wt% Cu. The copper-coated iron powder was
subsequently sintered in a reduction atmosphere at 700°C for 30 minutes, and then
pulverized. The apparent density (g/cm®), flow rate (s/50g), and specific surface
area (m?/g) of the obtained iron/copper composite powder were checked. The
results are shown in Table 1.

As shown in Table 1, the apparent density of the iron/copper composite
powder of Example 2 was 2.22g/cm?, the flow rate was 23.2s/50g, and the specific
surface area was 0.11m?qg. Favorable iron/copper composite powder was obtained.

In addition, 4wt% of tin powder, 0.5Wt% of graphite powder and 0.5wi%
(excluded from the total) of zinc stearate as a mold lubricant were added to the
foregoing iron/copper composite powder, and this mixed powder was used to form 20
bearing-shaped compacts (test pieces) having an inner diameter of 10mm x outer
diameter of 18mm x height of 7mm via pressure forming so that the density became
6.5g/cm®. These compacts were sintered in a reduction atmosphere at 780°C for 30
minutes.  Variation (standard deviation) in the sintered density and variation
(standard deviation) in the radial crushing strength were confirmed by examining the

obtained sintered compact test pieces. The results are shown in Table 2. As
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10 area (nR/g) of the obtained iron/copper conposite
powder were checked. The results are shown in Table
1. As shown in Table 1, the apparent density of the
i ron/ copper conposite powder of Exanple 2 was
2.22g/cnB, the flow rate was 23.2s/50g, and the

showsiiadidble 2, waridtiaadn sesintered dehdityritag snialhvandibariation in the radial
i ron/ copper conposite powder was obtained. 15 In
crushipg strensth wag elsersnialh favgEable sesilisywere yeldsrip all cases.

o, ol A8l R e S Bowcer

grapiifty 9g@i BeitéreaNis@dPtHe eameosbhditipnsdsr thoseddéstriben abodve, the
powder was used to form 20 bearing-shaped conpacts

bronze aley favet o¥gs R fergrachsingadin BPWABE wasonot adged, g e radial

s 3R A BB Sl BOL A ABTAS e same.

(Exaplee3si ntered in a reduction atnmosphere at 780C for 30
m nut'es. Variation (standard deviation) in the _
si Atcopper sulfatetplatingiseldiiomhavng asiituigacin eencentiadian of 7g/L, a

e 0 SR R0 R, o, o
iron %_JWdére_éﬁJH_tO@ Me8hSheyadted taPredidce B6pp&t-EdEaud iroh %’@Wdi@'. The

, variation in the sintered density was small an
coppemrdoatédbramounthavasadOmto GwshiThg coprergeantadsiren spowder was

Subs SO RIS e OLERR ATROSR RIS A g o Rk PO igeand then
pulvetizbl. t TRe PAYKERENEBENSIE FPEHCE 6% r&té‘t(%eg)t,ﬁééﬁ’cﬁgspbbmc surface

sanme conditions as those descri bed above,
area hinmfYg)eohiltheyobtaiped irals/copper compdsite npewdem weseereaked. The

not agded,, a,ga%tae radi al crushing strength tended to
resuligeRresShownsin [ARI® . but the variation was roughly the

SanRg. )1 A | phek - .

o8 AL 1150 BB i PO Rk cmpost

powdehlod iExaenmie & wasr 227 glend therfjow ratel veasc2PPef50g, and the specific
concentrati on i

f 4Qg/ L was. used, and 10 wd .

surtage AreRYeRCIOmLe. afavaratie spoabasteypEssis Rl WeR obtained.

POV Sladitibhe £RBPSF P %)%e"f‘,”@%° @%‘g}hf{é%wa_é}eand 0.5wt%
sequent |y

copper - coat e@ﬂl ron powder was  su si nt er ed
(excliided froed thé itotaljabfrzinghetearate aSGCnald 18Dricantuwvers added to the

then pulverized. The apparent densit /cnB), flow
foregpigarqrieeRReY COMRPSIERIMIE, §m5 fhis gnixeg eg%@ﬁéﬂ%’f Wsied igdorm 20

cesrF5PaBED TAASTRER FATRD MR oIy SBECf Yo  over

diamdteblo¢ 18mnh beheightiokninnd eizspriegsofe fonming soteatitherdensity became
copposi te powder of Exanple 3 was 2.27g/cn8, the flow
6.50/¢m e RGBS EOMBACHyvergrintered gb%é(?qti%lonsa%mozﬁebe@ry%g for 30

rinufls? " Fafendit Gl SOURETT  FRTRETGKD RELEY 2 varieton
(stan@arPdévigtior) Vi ahe aadiaPcishirig strength were confirmed by examining the
obtained sintered compact test pieces. The results are shown in Table 2. As
shown in Table 2, variation in the sintered density was small and variation in the radial
crushing strength was also small. Favorable results were yielded in all cases.
Incidentally, when copper-coated iron powder not added with tin powder and
graphite was sintered under the same conditions as those described above, the
bronze alloy layer was not formed since tin powder was not added, and the radial

crushing strength tended to decrease slightly, but the variation was roughly the same.

10
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mesh was added to produce copper-coated iron
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crush?r%g Zt?gr%tk%ng’gd to decrease slightly, but the variation was roughly the same.

(Example 5)

A copper sulfate plating solution having a sulfuric acid concentration of 7g/L, a
chlorine concentration of 7mg/L and a copper concentration of 40g/L. was used, and
iron powder of -100 mesh was added to produce copper-coated iron powder. The
copper coated amount was 30wt% Cu. The copper-coated iron powder and

11
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in the radial crushing strength were confirnmed by
exam ning the obtained sintered conpact test pieces.
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obtalﬁedmnbged Feavpah| test ptﬂoeeopﬂ'é‘ne teavlissaree spowdein hable 2. As
Swt.% of

oSBT A R BB SHLE b h o ra
crusl‘{iﬁ’é ?ﬁén&? Wad8IsBlPRAIAL EF&'V%rQbIE‘?égJI{sLWéié?ﬁBFde\g?h %\Ilf&l@ég

oregol ng I ron/ copper conposite
t hirmldemaw pelvete Coper -coated uronfpnwdermottaﬁ&iednglﬂs hamawder and

graprl %f@t %nu %fea%tg I ecﬁg sg%\élgﬁ%? ﬂo' nner{hdoé%ns%%rm%g’ above, the
bron%}é@@‘ca:}lefr%ég At ?&nﬁé@%mtcaglrfﬁamby V\%Cﬁﬁﬁad@eégé%e radial
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deviation) in the sintered density and variation
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iron powder oy~ 140 Bie§hwamadded 4o snadyce Pa%?ramaéesi dran pwder. The
copplf'datsf! Afduht’ vild JBRRES-Cu.  The copper-coated iron powder and

electrolytic copper powder were mixed to produce iron/copper composite powder of
60wt% Cu. The iron/copper composite powder was subsequently sintered in a
reduction atmosphere at 800°C for 30 minutes, and then pulverized. The apparent
density (g/cm®), flow rate (s/50g), and specific surface area (m?/g) of the obtained

iron/copper composite powder were checked. The results are shown in Table 1.
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the specific surface area was 0.56m?/g. Iron/copper composite powder with inferior
characteristics was obtained.

In addition, 4wit% of tin powder, 0.5wi% of graphite powder and 0.5wt%
(excluded from the total) of zinc stearate as a mold lubricant were added to the
foregoing iron/copper composite powder, and this mixed powder was used to form 20

bearing-shaped compacts (test pieces) having an inner diameter of 10mm x outer
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1.83g/cnB, the flow rate was 31.6s/50g, and _the
obtaigge sinteredsiampacs testaiecass Ahsgrsylls are Shgwd jipéable 2.

conposi t i th.i N teristi e

oo sy 58 ey o e oIR8 Sy s ¥iificant and
variaflorP ¥ e Yadidl @usiiRy istrepow dasadiso SigniMicént.( eédricttatharacteristics

fromthe total) of zinc stearate as a nold | ubricant

were obtainad deall caseshe foregoing iron/ copper conposite

d thi i xed ;
b it B sl o e Bon SRt T 2010k P pgcter and
graprgffea;%tseéi_nfgreéoﬂﬁ@lé? et 8amelondifoms e HoséSassctibed gbbve, the

mmvia pressure formng so that the density becane ]
bronzk By fe/er Wass aot forpast singertin ppwder aa@si rotaaddefcandthe radial

t h t 0C f 3Q,. ] o Variati
e TRBAST TRl AP i L Kb EPre B i myany e same
(Com?%ﬁ’éﬂei %ﬁambp@t@ndayd deviation) in the radial crushing
trength were confirnmed by exam niur{%s_t he ii obtained
|

Si chmp@@r suligteqilatingssolplierr bavingiaes glacid egrcesw@iianioh 7g/L, a
Table 2. h in Tapble 2 ' [ [
oo B8k okl S Pea Fo b R o, o
iron én & o HBRNinReh Sha<$ 38EEd ‘ﬁ@wzarrédi éb@ﬁlérfédé%é‘? iron powder. The

erior characteristics e obtained in a cases.
coppél_ncu'rc])dlmfd arhgunivinaas SOp%r -QLoat dHei coppgrecaiied niodn apieder was
with tin powder an 10 aphi.te LAter und
subsgqHentlntegerin Adndugion HaBskiste At meh arh 20 Hifés, and then
ze I r i i .
pulvep288-CTRe! ShcBC oGy [PbmPp AR At EohOR, R e surtace
area de/@ask tisé i gitaingd Ivom/copper goimpostie pawderowghe ychaoked. The

same. (Conparative Exanple 2) A copper sulfate
resulis| aei shgWoinukakdd Thavi ng a sul furic acid concentration

21; égéﬁ-owﬁ inlf?tglgl Pr 'tﬁgf ai)gg/ﬁfﬂt&é’ﬁé'i Q%f)fchg Wnl Irc%i%)@rf’composite

ef concen i On was u and

powdee \wil Sonaparalifé Exesiple@swasidegPd/ompy ihéuftow catppeas e84s4iDg, and
iron powder. The cogger coat ed anmount was . 30w %

the spg@'figéyp‘@pe@é%ﬁl s . nf,{g,\défo pe,glpggggﬂgﬁtpc&yvaecruwnh inferior
ohard A WAL TSP S 2o aenctty

( 9{re Additfdnovawtad eof (i Towmder a0k weipe wff graphite f poveder and 0.5wt%
(excluded from the total) of zinc stearate as a mold lubricant were added to the
foregoing iron/copper composite powder, and this mixed powder was used to form 20
bearing-shaped compacts (test pieces) having an inner diameter of 10mm x outer
diameter of 18mm x height of 7mm via pressure forming so that the density became
6.5g/cm®. These compacts were sintered in a reduction atmosphere at 780°C for 30
minutes.  Variation (standard deviation) in the sintered density and variation

(standard deviation) in the radial crushing strength were confirmed by examining the
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20 area (n2/g) of the obtained iron/copper conposite
powder were checked. The results are shown in Table
1. As shown in Table 1, the apparent density of the
i ron/ copper conposite powder of Conparative Exanple 2
was 1.92g/cnB, the flow rate was 28.5s/50g, and the

obtaif 8@ Girlteredssurhpact testgrievds ThSmBllls ate showoipEable 2.
conposite powder with inferior 25 characteristics v¥a

obi#¥i Aleawn iif ErRIP 13, ofAriaianoin e sintesedransity, was Gigsy icant and
e RIS RG0SR U OehEHR MR GAR™ B ensics

werefobtgiaed myail cagésopper conposite powder, and this m xed
powder was used to form 20 bearing-shaped conpacts

( t daidentatiy syhemeppreraerated éond rejot #ddegnwithx tig jrayyder and

orephy AT EE oAU, S ol BReo3ebbed, above, the
bronfé’ﬁﬂ@;?‘léyéﬁﬁﬁ@s FlonEiRs kice tireBukidepvart NoSabiged @id the radial
780C Tor 30 mnutes. Variation gst andar d devi ati on)

crushing stiengthrieaded teidaeieage slghtlya biubtheoyarigtionasas reughly the same.
devi atian) i he radial crushing strength were
(CO”L%?E'WE@@Q%e@am ning the 14 obtained sintered

Cco i i
ASWS)ﬁ%d\qutr %ﬁFfarﬂéébﬁﬂgfﬁé;; sdi0gor Aavihh R silRireRyd concelaRiiondf 7g/L, a

in , variation’in the sintered density
chlorimescariagnirationrof 7anglL arar & @opper coneendratigni ofl 4Qg/u srasngsed, and

o oSOV 2 B 5Tl Ebod on por, The
copp%/emf‘ﬁ]déﬁéﬁ aéﬁ]%nt"“% RRRY -C@at qfel chB?@ﬁw@cédnﬁbn aﬁg\ﬁder and

I'n powder and graphite was sintered under t
atomizedecompeti povedar were htixed de quodueal iraboopper lompnsiazeowder of

sowtdhyieN, TheiapRererhdtensty dBleara niow, el goIF0gL, B8 Habifc surtace
area g@%@aﬁf é@é'&%irﬁéd P@/gﬁ)gﬁeeﬁ’ %)bh?gsge MEWdECYErEYchdtked. The

: nparative copper sulfate
resul{d arel shpwsvinufabde 1havi ng a sul furic acid concentration
orine concentration  of

t 7g/L, a . chl | /1_and |
CoASeRTeR BN RalEi bl APPEIALASTSISea! T droTsanper composite
powdl%?ﬁ%oon\?\é%r;a_ﬁg%léga 142584 45k /ergﬁ,‘r)@\‘é% ¢RPRAS %%?ﬁs%bg, and

opper coat unt was 40w % Cu.

the spbeific snrfate @ved ahs 0.6 gad drordombpentammipesitecwpaer with inferior
wder were m xed to produce iron/copper conposite

PO |
chargesorfdics91as1808iiR%, Cu. The apparent density (g/cnB),
£t it ~4@90)of A DARES! 0 Swdh dr2GfaprRbeBoldd dhd 0.5w%

of "t he obt ai ned iTon/copper’ conposi

(excleded Ketn thbeotale iz stearaieons d mdldbubridantrweshadded to the
in Table 1, the apparent density of the iron/copper
foregehigiw/cepPgisRMROie RKGR(y and s mixad Pewslefyeas Used to form 20

beari%g%ﬁ%ggecorﬁ&fctgl(%t rp%c,eesmvﬁfg 47/ inA8r dffMfeter of 10mm x outer
diameter of 18mm x height of 7mm via pressure forming so that the density became
6.5g/cm®. These compacts were sintered in a reduction atmosphere at 780°C for 30
minutes.  Variation (standard deviation) in the sintered density and variation
(standard deviation) in the radial crushing strength were confirmed by examining the
obtained sintered compact test pieces. The results are shown in Table 2.

As shown in Table 2, variation in the sintered density was significant and

variation in the radial crushing strength was also significant. Inferior characteristics

were obtained in all cases.
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20 the specific surface area was 0.67n2/g. |ron/copper
conposite powder with inferior characteristics was
obtained. In addition, 4w % of tin powder, 0.5w % of
graphite powder and 0.5wt % (excluded fromthe total)
of zinc stearate as a nold |ubricant were added to the

f olsgderntally, vonere oppper- cum@d)aohqoqwmmﬂmt amicledtwitrs tiniposwtier and
powder was used to form 20 25 hearin hape

gfapf@'t%ﬂaspﬁkélé%@}i %@Qern@eaﬁameneenw% %%gﬁﬁé?ve the
bronzgé apﬁgféﬁﬂfw ¥o#r‘?éoggﬁ108ftg1 Emyvﬁﬁgwﬂiseﬁéluéﬁdéd"éﬂ&%e radial

ensity becane hese conpacts

crushifgg strehgtheeaded fo deér@dsétsllgmlyaibubﬂwvmriat@h W&)tbdgmly e same.
m nutes. Variation (standard deviation) in th

si Asedeseridedsaigveath, the Somparativg E%am%e%etvﬁaannﬁﬁ?nt density
shonkfl, i ph RS bneiadlsHEs Sl BB AT R BBS! ALY tow rate v

hlghé?s't 9?3& 7SRy, ERdsleSstiwcsifaMbricamiietiBiliB:. As a@lhlﬁlm variation in
le 2, variation in the sintered density was

the smtgnadf density wasl signifioaat Rod Viaratior in i sdiak eryshing strength was

azo S5FIEHY, "Shra SRR el S iy o coses. oo

charddﬂéﬂlﬁfi’:@tvé’érbyslmmw oBRIRRT wReRtiAhIwduh dﬁﬂ/giﬁbhif@tfve@éi detladded.
tin powder and graphite was sintered under the

saMﬁanwftillet nmgxammemsbow&dnpmmv@ thahthe apparest density

v B e 55y A TR 25t B RS rte s
253/5@)?‘15ﬁ@§§ Sty éHHlﬂb \)&Hbtlér'i‘ih th%r éu@l*e'r@@ dléﬁ§|tyf WwHI Bhallt & variation

descri ab ove, W th rrpar ative
in theEradiall @ushmgstrqmﬂn was aiscmsmayi Fayhrahlelgesuits \p@ﬁﬁdwelded in all

characteristics st _at. cnB th
cases oy EAVREDI; Qaeatetstcs, Wess Sxigani gatieshdfhem i pider and
graprﬁféméfetfa@ﬂ ddeg. !n addition, variationin the

sintere ensity was signi f| cant and variation in the

radi al crushing strength was also significant.

I nferior charactefjsti j in all cases.

Inferior 10 char j&@$§[§‘p\é§£‘§gﬁé§$ﬂﬁfXH y obt ai ned

when tin powder and graphite were not added.

Meanwhi | e, the Exanpl es showed inprovenent in that the

appardedcribedsabiove, skiyommg; cbbpepomted pﬂwd@rcoremmmedspowder of
was 2.2g/c or no

CoPPRGERAtef PN ANt BIeg B PBRPETORWASTs WHEEF BNa &eBPEy Content i
45 to%ﬁrﬁmﬁké \Agggre\ﬁ%bﬁg m.f'lg %@/cor S)brn?&‘eahnﬁ rth’éhb\ngate is 25s/50g or

strengt e results wer

less; Yhe pdediermetallurlicat avespositevmovedereofctner pretsent frt\necnhon can vyield
were simlarly obtained when tin ovvde and

superier &fferss ohimRQVINONMUSTIRALEIDIKRHEf t stgh &8 the girégn density
and fﬁﬁ@% aggaggr olﬁng BNarteHico RBER a%q'%%?’ cRRMIS] stPEngth, and also

reducing the cost. Accordingly, the present invention is useful in producing

oil-impregnated sintered bearings of copper-coated iron powder series or the like.
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copper - coated powder and el ectrol ytic copper powder,
wherein the copper content is 45 to 70w % the
apparent density is 2.2g/cnB or nore, and the flow
rate is 25s/50g or |ess; the powder-netallurgica
conposite powder of the present invention can yield
superior effects of inprd@LAMSEn conpactibility of the
powder such as the green density 25 and fluidity, and
in sintering characteristics such as radial crushing

1, fr%ﬂﬂ:to?gef‘% n@o% e B fagfoB%e?‘?ﬁét &‘gﬁpﬁg&lﬁ@dbpper -coated

epre nIS use In pro

iron dewdd?fphsgrt@t eHnsrgt eorgbobent, i mgereih d:lwpeoppmatoe@tent in the
iron powder series or the |jke.

copper-epated Hiasr PRWHRIJS iMBop e th%ra%Bav&!Erva ituig 2Rgjem’ or more,
wd
and B Holhel e G P RIS Coppor content in the 8

2. CORBA/coppar @dmpro@ne owliar fos pbwden ni€slithgyt having mappet-coated
density is 2.2g/cn8 or nore, and the flow rate is

iron pzwiesca; it plireasy, campeRet WhSFRIR the, ARRRE CONiBRMdB Mired powder

o coBBLPE5eBE. P RHEHA BEABIRE: SO ol 4PN i, e

appaPant@nBRYVEes. 2gRimCoMR6Fe, erlthe flohomte B eBs/500 dr Iess
el ectrolytic copper povvder is 45 to 7TOMm % the

3. appheenironfepppery p@mpoa@e c repwsier ek, themﬁtaiwrgv having

°°ppﬁa%\€%tlﬁ f'%?‘sé‘g ?Ttgﬁfm??é)?gﬁﬂz)\?hﬁﬂpégoppe tggé@%HtO? gl 2

wherélhomé)%f!é%ﬁ‘lca'?suﬁéée RireERSY tl@@fmﬁ;%mtea?@Wd@Ir ngftdrosintering and
claiml or claim?2, wherein the specific surface area

pulvetizatiore measpioad by th!ﬁ)BEa'rmatHOéirISQ Emdglcﬁ esfhd

pulveri zation neas d th th
4. elér € 1iEON/CORPRY | F@'ﬁ%&?ﬁ@%erme og(/d]e r [F%Eg% ugy”" having
copp@ro%’ﬁédrﬁ% ?d%&h&%’b%arﬁé&ﬁﬁén&ﬂ@k@drdlﬁ@m AAYVBAE of8laims 1
tsS primary conponent according to any one of claims 1

to 3, wmeBeln\/\hertmppelr-lmeat&ﬂopem povates ®r ithe migeddawdar th@pper -coated

ron i e ORBG SRR R OSSR povegr,saphe

powc{%ﬁ‘éﬂﬁra m?ﬂdi%'nESnt powder and a nold lubricant. 20 5.
e 1 ron/ copper conposite powder for powder netall urgy

Sl hthag irorypppperc oadmgpositen nmwdm;r fag ipasvgeri nmejallurgy having
nponent according to.claim rein

coppgr @oqltgd ronRDYAe AP 15 %rnp%c%mré@n é‘ﬂ%lt%l €|%Im %, wherein tin
powdceg% ICHRg 536 \M{ér%ﬁ‘ﬁ @Qﬁl’\%é ﬁéﬁdeﬁ ahe rﬁél@%ﬁﬁ’é&ggare 1.0Wt% or

osite metarl urgy having
less. copper - coat ed iron povvder as its primary conponent

B oS SheeSbu e bt o bl naving
copp%rgécr)#ﬁg S||‘.o"ﬁ pdWRHYE if9pRhhry ShBOREte-CBIdInG tEEny one of claims 1
to 5, wherein the iron/copper composite powder for powder metallurgy is for use in
producing oil-impregnated sintered bearings.

7. A process for producing iron/copper composite powder for powder metallurgy
having copper-coated iron powder as its primary component, wherein after iron
powder is plated with copper to prepare copper-coated iron powder and
copper-coated iron powder having a copper content of 45 to 70wt% is produced, the
copper-coated iron powder is sintered in a reduction atmosphere at 600 to 850°C for

20 to 60 minutes, and the obtained sintered compact is pulverized and sieved to -80
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7. A process for producing iron/copper conposite
powder for powder netallurgy having copper-coated
iron powder as its primary conponent, wherein after
iron 30 powder is plated with copper to prepare
copper-coated iron powder and copper-coated iron
mesHowder havi ng a copper content of 45 to 7OMm % i s
produced, the copper-coated iron wder is_ sinte

8. P Acbiosass [aTHOAMARG TRBIDRRET BOBPOSTE BERIEDIST BYTSE Magtalluray

hawrﬁjpﬂéﬁ -G gﬂ dlptgr? g}ﬁg@ﬂ%?egs Bsnbﬁmg%mﬁgﬁerks F\J/s{hoecrggs after iron

powde?ris FHIQ!é'dCWHE dopper qomepanmﬁpppert @oaledda:rn bowdpovamt a mixed
nmetal | urgy having copper-coated iron

powderihaxing 8ctaRrPes MoNt&ied ot ta i Out%; lﬁd?fodﬂeﬁ@éw W'”g electrolytic
COppEIE)at eae%ﬂ}g &ng(pg%' éo%t%zr?)ﬂ \A‘fdbqpﬂ{e e PPoasPis , sintered in

0 avi ng’ a copper ' content

redudfnt &mdSphéed st GUELEEICLIOrE0oED ®irkités,and ihe obtaippdsintered
powder to the copper-coated iron powder, the m xed

comm\wepulvgn@dwm s@ved ta-80 Besht i on at nosphere at 600

50C for 2 0 t n
9. 8r o 00%3&.138'1 tpr%gugbﬁvir%ﬂécoﬁggrn d@@rlnggélgé ﬁ&v%%r for powder
meta"@% ha¥in TBGp;E’érO@cﬁtéd fireh puvadBrcas s priaTarg e@ppgyonent according to
co 03|te powder for powder 10 netallurgy havin

clalrmmqmﬂalm)at wthereinrthp spesificasyrface qrearmfrtpemmm powder after

| | e
sinte i Ao ByeiEzatifh MieRslodh b B B oLbd 2 Ciatdges,
10. anq-h@u é)YSéés%atbenpr’@GaéM@e%ohkdp'b@r B&Tmﬁﬁslt@dpo\wer for powder

| ess . Thé process for producing
metallungy/ ha)mgacopmrpmate@ wpmwdercas ko wremary mq@nggccordlng to

havi C r ted ron owder , as i
any %ggcﬂ@msp‘? f‘b%’r‘ﬁ &g the eéierv% oéic%@pgf-hﬁgtr?&tngngoowder and
de&d RiPEfin POARY, b @O;Wlﬁder and a
clect{fific et INGEISPRNREE ke NIl BONIcRt, SrapmiRovels
moldtlubrigamider , graphite powder and a nold |ubricant. 20
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