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DESCRI PTI ON | ROV COPPER COVPCSI TE PONDER FOR POWDER
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 as 10 powder-netallurgical raw
powder in producing oi | DEGORIBPTEORd sintered bearings
and the like, as well as to the process for producing
such iron/ copper conposite powder for powder

G OB R GOSN M DER ERT PR bREEMB T ALLURGY AND

powder - met al |RROOESS FOR PROBUCING THE-SAMESgnat ed
sintered bearings and the like for use in IT-rel ated

devices and in-car electric devices. Iron plays the
primary role regardi r th of the bearing,
and copper plays the ?gpﬂ?@@bFWOn 20 resistance
and abrasion resistance. Recently, there are demands
of increasing the ratio of cog&gr in the

copphe m@@arédnv«miiort:tm@wi toeirp ppen nompoeite tpowder for powder
se the nressancea

metglDERE iaiot SopREC RS E Ao i S S PRmBRECATERBeNt thspused as
powdér HletRILYgi bﬁPﬁa@\ﬂE&ﬁdeF iMCprdeEmny d?lf-|mpirégﬁat‘€'d| dinfée&d Ba8Angs and

j ust t at muc the stréngth decrease as a
the Irkat taerwelf as 26 tee preeessTie pseduning Buch irohiopper composite powder

owder - aIIurglcaI raw material is generally

for Pswﬁgﬁmegg' YP¥t he degree of the radial crushing
strength, and it is necessary to inprove this radi al
crushing strength. As other problens, it is also
necessary to achi eve BAQKGHPEANEWARTensi ty and

possess fluidity in order to inprove the
conpactibility or sinterability of the 30

r I t eplal copvent:i.qn
POSNIRLAEhLT LGy I g RO BT lsea a5 e
powdmanetaﬂhrmcaigatnhpowdwmr oibirapregniated sintdreddbedrings and the like

er with copper, and thereafter perform ng
for UQ@ e eHralgtechdewees apgriaweg eleqhag 8RYiceBC uHﬁﬂtP'@yS the primary role

regarqilrf’g1 dtﬁ%f&reh ﬁeﬁlﬁr’tﬂbggg%@é L%ﬁgg&égﬁ@t g‘%ﬁcﬂ?@erroler 3! orrosion

resistzpeeand abtaxon reyistanveler Reoemty, theriehgresdrhands of indreasing the
|s coated with copper, and exposing the iron surface

ratio @ ,GORger f:the SPRREHAsied Fonrcasmresite: BOWHRR i erdardo increase the
abradiBfi188k&fHce and corrosion resistance.

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-metaliurgical 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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strength and durability. Nevertheless, the forner

enpl oys a special sintering nethod of performng

machining prior to sintering, and is not a conmmon

method. The latter has the sane object in increasing

the amount of copper, and, although the strength of

the surface portion where iron is exposed (primarily
tech B854 CEIRRedshno s BOBRID OSSR TRKIng SRR Fowder to the
coppet-zehfedc mom gowaer Snughich the durfacegdft irar is beateldowish copper, and

B B A i Bl

’fgﬁﬁ onent, the current situation is that

SiE garren{&ﬂmgrobl ens such as the decrease in the
r adNeverihielessi tige Someegeimployana speciat aieiimg niethod of performing
fluidity and apparent density of the sintered

macfﬁﬂ!ﬂ@eﬁrm&o&'mﬂngb@% ig BaloR @emm% meihed-st Hoe JﬁTSPf has the same

objeggﬁti Fgwqﬂg%amnégﬁt @e@r@?héﬁé&e%p B[tﬁléltsgg%r}gth of the surface
porti@fd Geherd Snlis ¢xprisent (dﬂm&rﬂ‘ﬁnbn@'beﬂexpmbeeab?aslentre3|stance) may
Lai d- Open Publjcation No. 2001-279349 DI SCLOSURE

mcreasg, imprexement mdhqu;r@ngtmofﬁhgcﬁm;amji compact itself cannot be sought.

ﬁﬁ?g@n&ttﬁg Sﬂo% @ QJ&@E{ o#%ﬁﬁﬁ% al?g @888 % ifeP&Rhe copper

ratio Wlirrﬂh%o?%labédte@l iRSrepeRldeas tﬁwawwbmbenerhtl trfe cuarent situation
ect of the gresent invention is to provide

is th@bmlammtaﬂ problgnesiisucb msottie: decrgaaridn thewadigl crushing strength,

o §40E5ke BT AR oS BRGSO RATB ve o

been r'ésbh/%df lah'd ditfisfapitfy pRAisatvedfitsiet Be@h achiteed] nt er ed
raw powder, and in sintering characteristics such as

radial crushi ng strength, and al so reducing the cost.

IPaiEal DREUmisnL nl e aneudgionf LARRAREN PLEfATL N ooz gessor
[PAIERE 9\5@ Rt éLs&v@e\ﬁésem&eﬁpgaﬁe@beﬁ muﬁnéamf Nb h@ooﬁ.6_79349

Sl ntere raw er of copper, and inprove the radial
crushing strength and other sintering characteristics

powter " navi ng Bsgen SO FHEINVERFBy T Er €
conmponent. Based on the foregoing discovery, the
present invention provides: 2 1) Ilron/copper

conjrusi ire pprosuting fpowdervwdetallugicdl | ramgpowder mgving copper-coated
ron &8 BTITAY EOBBERERT tcoht bed Fhotap Tt S RBE Repriggs and the
e, BT 8 f8sd trt e s BERSSLYdrgontcomposto
powdershiaving copper-coated iron powder as its primary component and the
production method thereof capable of improving 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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5 2) Iron/copper conposite powder for powder
nmet al | urgy havi ng copper-coated iron powder as its
pri mary conponent, 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 flow

rate 4 / x| ; The,,d OS¢ .
S Sfiptite B PSOREGARAY 189S frcosted
iron | pevadgrovete ritsasprirharyp rdomsgonend,mwimeretn atheorcdpper tcoritgnt in the

or 2) above, wherein the specific surface. areg of the
COPPeERBBCt 0T BAMERT 151410 L0YPlr ePRRRIENTIFINIIS a3qim” Of more,
andm%qw%ngzg%gog%Tlé@hod is 0.2n2/g or less; 4) The

nmp

i ron/'copper C site powder for powder netallurgy

2) havrgrgcoppap sompastiecpowdemfarqalederameitalirgy iheming copper-coated
) conponent according to any one of 1) to 3% 15, above,
iron ppweer as ite erigwsy 6pMpeaeel WhesAINdHRSOPPSF COMENkinG gixed powder

of cdyiSoafle TER°RLAGTBAE A ARIRHSEoE, foBHEEIL A8 Fourse, e
T A e e
8) havihey iroofsePpetosoBPASiten pOVERT o i Pawgder rTHF%IaP{UTQV having

copnp R ol b I A Y opt R hmrRel i or 2 evore,
wheréil Ght Uspddim supfate lafedt Yf ahe tE&®Positdhdydemerfter sintering and
i ron/ copper conposite powder for powder metallurgy

pulvérizationg meagyyed bydhe &ET methqbisdd2Makd ot lespr i mary

o SR HonBSERAt BBt 0GedL . Bobe: iAoy e

coppBRcahidd ie%n bEYvH@F a¥$t8 pritary ToffShitt 2@clidind fPasgBAEA 1) to 3)

sintered bearings. The preSent invention additionally
abover whiedein the copper-caated ifoorpoyydertarithg niked powvider of copper-coated
r. for powder

) CONQoSi t owd met al [ urgy. havjn .
ron BOHEF eud slarf o FnpRaSPwAST 1t T g SUlkD i epprcer, araphite
powdg}ee[rﬁi Qnﬂ;l&ﬁfbrlcraﬂﬂ powder is plated with copper to

prepare copper-coated iron powder and 30 copper-coated
5) i r dihepowdrfcopper ngompositperpawderenforof padenb Teetelurigy having

produced, the copper-cpated iron powder i.s sintered .
copperrcqatesyiren Pewdst étﬁﬁgp’ga% ccg’ggor@%tfo%*@ercpgg $fo % qbgvgowhereln

i A5 039 e TP B BSOS irians rg 10w

less:@maduci ng i ron/ copper conposite powder for powder
nmetal l urgy having copper-coated iron er as

6) priligr yI'eBIAOBRERT COMMSSERn RAWESN | fYn ng Br np%tlaht?rgy having
coprBhSHEEA pSGRBE R S RTINS eBkdy 6 B ongor ) 105
abovébwherdifwh&dros/qoppen compogitaipowagr ébrepowdeéryinetallurgy is for use in
producing oil-impregnated sintered 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 70wi% 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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S copper powder to the copper-coated iron powder, the
m xed powder is sintered in a reduction atnosphere at
600 to 850C for 20 to 60 m nutes, and the obtained
sintered conpact is pulverized and sieved to -80
mesh; 9) The process for producing iron/copper
conposi te powder for powder netallurgy having

co
6) SoRSI RS B RS ol B RRpaRe metalury
havisgrécpperaoeatedofronhpowdep@si ite grimagyr cafpenest, nwbewemg after iron

and pul veri zation nmeasured by the BET nethod is

powde ifbplstest Witk 5OPRRIOL ByePare m@aﬁ I8R RAKeTgand a mixed
o I

poul R GRRIELarBARTEFy BEAISE AP R dRta e B LY sleciolc

coppé@fpﬁwwttoaﬁé%@pegcbatedamn powdef, thg mmeﬁ)pawmares sintered in a
wherein the m xed copper-coated iron

redugtionatmespiare 6t 99060 @59;5% rfobg%FéﬁO iningi@s; ABRA the 8%‘@'”9‘1 sintered

comp%rrgt 'Fi’&ﬁ’ﬁpgé@%gsﬁ% co pgpqﬂég?(redaggv\ger rrglrda m xed
9) PowHQd SrocesPPR- B @@d&h%omﬁbop@e“rd cohesdsitel owder for powder

copper powder, wherein the copper content is 45 to
metamvg%avmg coappaseateddlétm; poy/des ap itsPrimeryosomperentaegording to

Iowr e 1s,25s/50 ess
7) o ot e eI S P oS Bl P! e, Gamppsie, ppver after
sinte‘rﬁ‘l &Hd ﬁ’ﬁlvé%t%'n%@a%’dé@ eﬁ'fm‘étﬁo@fs 012Pi %y b sknand
actibility of the powder such as the green density

10) andThéIpnodessy foanomdumgnmn/ngpmrare@mmsngt iRoyvdgnicfer powder

metaigedy hodna LopRrARate F CARRYERLeTE FHRARR AR gsording to
any BAYW'7) 1616} dosve! Werélﬂ“ﬂﬁesrhtx%d%W@ér il cdﬂiﬁr%ﬁﬁéiﬁtron powder

Invention uses copper-coated powder or a m xed powd

and electrolytie copper puivgenid durthercmixedotittoliry powdet @ppehite powder and a
owder, wherein the copper content is 45 to 70w % the

mol 'HBHP%’P& density is 30 2.2g/cnB or nore, and the flow

r at h§|n§5§/p§]g gﬁbé(?emgéwdgpﬁr H36ixed g%%?b‘f ¢8ppEAcoated powder

er o er of copper-coated powder and
and @I@@ttmwiwbopp@roppendepowuerem the edpper ccbrdenbpfpéﬁ to 70wt%, the

apparAGt GRGBA) 5 Re2SRTD AP OTer AT T opheate] (pyea gniess: the
powﬂi&ph%’rl’él@g%l{: ?Jrﬁgb%\l\m&{ﬂ@rr& thEFREEMR m%hflorﬁ '%ﬁn yield superior

or less, the anmount o

effecté |df inpes\eag ¢n sompetibilityr ef d;lw;pewdea)euchoas thee gsemf depsity and
w1l beconme thin. If this is used in beari

S, the
fluidigo ped I jrtering Iqhaéﬁ%tpr@“%eSB%ﬁdr%%C%ﬁBﬂ]Qr 8irength) and also

upon rotating the shaft, and it causes
redugﬁgﬁmg;&t%gfl oration in sliding char act eristics as the

occurrence of seizing. I\/teanv\,hl le, if the copper
content is 70wt % or nore, although_ it is ible to
L LoD FOR GARRYINR ST HHESNSTHRN

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 70wi%, yields superior effects of increasing the

apparent density or the flow rate, and improving the radial crushing strength.
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produce the powder, the anmount of iron will be small,
and the cost reduction effect as the original purpose
will deteriorate. In addition, as the copper powder to
be m xed with the copper-coated iron 10 powder,

el ectrolytic copper powder having a grain size of -100
nesh and an apparent density of 2.0 to 2.2g/cnB is

S'Pthwct%dﬁpbp'efﬁt%ﬂﬂse%vﬁb/@f)?fegg ﬁ%@émwﬁt S|Ksh RillNAER4Se so that

ores remaining Int I ntered conpact
the wpmg l&yeer @t@lme)rwnlasenmﬂthmnw ¢hinwi tththishés peadem bearlngs the

cornly Lok RS 5 B e 555 TR LS Rl o
r
st G TR POk A HrEEe AR B RS M sccuronce o

seizih@. be used in producing oil-inpregnated sinter ed
bearings are that it can be nplded as a

(1 Meareviyies dithecramRer CREISNA isy7 @WH%6 T TBR R1Bptigh fS Hossible to

o B3 ROLRRE o o S o eebtarct

the o?@ﬁdl?hfbd@é Will dei@iorafie powder can be easily filled
into the die. The foregoin char acter| stics

connragitiaroras the eepperi powdgrctor Be mixgd with HB%g{Qpp?r coated iron

pon 5y S SBPREF N (e b GafER0E oy SNEPReHh s an e

dengc}gla}ég\@tdﬂg gfireR egengt h, this kind of shape will

riorate the apparent density and fluidity
Cor@i-mnpriegnatec smwredlhe@nsga@evasa APEqYSaPM wgb RGEH EeMaining

Sl At e
meta‘ﬁptdg/ ?R;c%%hoéﬁﬁ%fféﬁfrbhﬁmacﬁfné bartahue aré tmasufactured so as to

Ive to set apparent density to 2.2g/cn8 or
reduw peresFlnrthe lsintpresticarnpact ahdse toezaro m§emU§b asdpssitig

R, aheo sharacierEn: ParPOREYs Mash 1B LBORRy I fpg wsed in
prodE}Eih mﬁ%ﬁfﬁ@@ﬁ%@ %Hé?@d ‘bfeaﬁngg ak@%hkt jtadtth Be Ghblged s a porous

entr A requi red anount of
body, %D)Meogreen rcopyatt haisa gmdaeosttemgﬂmm apgeweli thgt thel campagt will not

dth | .at.ed h
v et ] BR-RRT oo RACTHETE e ponsrpossss
o er, t
a2 4TS b, RENCe Wl g ienied anpoeTno e

charaaerlmlicscwmeosmradletmytlh térainopppectanoand, altlmoug’fe it would be
plating solution. After the EI atin

advaliiagaaNg, thak e PPUERENBRS IS PSIARKRD 4h SRV aRper powder in
ordeﬁ,gcg Lrﬂér‘g% th%gﬁjrg‘éﬂasrt ath%sklﬁﬂ eofe.iHa'He”\ﬁrpleG’et\é’hbﬁbté”ﬂhé‘%pparent

ieve |nter| ‘treatment 1s perforned
dendﬂy%dofﬂu@utysl rCerteatily, qmuaatrobud shape s witle atomlzed copper powder,

ﬂ per - coat ed iron_powder alone or thg 1p ?P ﬁl
althqyg nihis vgll canhirve &igh egparent den3|ty and favora Ie daty ‘?[ e green
strength will deteriorate. In light of the above, it is effective to set the apparent
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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iron powder and el ectrolytic copper powder and

adj usting the copper anount to be a prescribed

anount, into a sintering furnace, flow ng hydrogen gas

as the reduction atnosphere, and heating and

mai ntai ni ng the powder at a prescribed sintering 10

t enperature. Subsequently, the sintered conpact

r d r [
prodd et Bl B Ebad) f ol iehpute VAN (RE Bopbé amount
in theubletd wilthmov\MErlmesplauagl Erocéss, nwaﬂerlwasiﬂ@@rru'e‘b prevention

elimnate coarse grai i nventi.on.

ns resent
treatrmga 266cATying are ppﬁfgfmpﬁeaagvsgwsq! &f@PB&ISe%F"B&'/‘a?ed with an 80
mesi#,%&g“ ng and pul verizing copper-coated iron powder
or the m xed powder of 15 copper-coated iron

po@istering drealtraent isparfotmediip @rogumenz sinteredconegact by@ﬂacmg the
perform ng sintering and pul verjzation, the s

COprEcoa‘@@l e ROV 0TS the RUNGST ORIAReG) Y 888’ qpper-coated
t he SP.

ron RFEH4 ISR Aot B S8 R EEE, gt ko be

presc\MHéd hﬁ\@hﬁﬁsiﬁto hhﬁnfelrmgch.:t'naw Iflowdred hlydmgehegdmeaauhe reduction
shape is randomor mnute protrusions are fo

nmed
atmoephelree anduwatingr aad emagigainith tlagspggygqert gt tq“prescrlbed smtenng

BB " SBGRARABes IE Belfpdeb ERE, g s

furnatc? i® ?hﬁf'eﬁzé@ dithd RAaARseranmaype bulvéeiaer diytheNtkenahd Itree pulverized
e tenperature i s 650C or higher, although the

powdxarns sieivad amr?IOI rgesln ggom to ﬁhmllﬁtﬁ&@a&? @aFact wil |
b f f
aadie Bieseet foee Bophurckgtien, b B e pdfder, B, prgduced by

smteﬁHg Wvbhzﬁ@eéopiﬁé(r coRfsd ﬂ’@h%&v)/deﬂéloﬁéfcbmet ﬁﬁ(ed powder of
verl atlon I's not desirable. Wth respect to

coppeheoamdemn puwdemnd ete@tnobﬁhlge:opper pewdae A @ resiét of performing

sintefjag el RAVNZAtory {Be SBREE STACP ARk BF diadd'td be 0.2melg or
less.S! I'Fttl"?c% s%ciff}:'éaﬁé%e‘ a4l fs 6iopi®g dMUnbiee APBAGRThe radial crushing

teriorate. In case the sintering
strerfgdﬁmétmi sintered coimypiact ewlkincrdaseh éhe Buigity ivalh deteriorate because the

short, approximately the 30 t d t
shapgds sBidITIH MUEAIEEGS 16 TorBe dBBIE Pouldhl BhiteS T o
Ithet
2 VB SShHE, L. e SRS, SPIBNEY of the e il no
proceét? wit 600t dr:hessa reavdyiy wilbsiot bedpassiilé hy obtam the mjen@%dh apparent
dens:fgsﬁ{\ﬂse@tn?wtwegﬁﬁ';w%ﬁaér%rw%ﬁ%g throwgpp 2 e " smt%nng will

prog{%%%r aﬁj?lﬁf’ér?g g:ﬁc])‘?nﬁdb'ﬂlpﬁhegme%g%tanﬁ%e Hﬁﬁbult to pulverlze In

Iza earings to be produced wt

additfsHTR0sde thersopper ceatindnof ﬂwvrompbwdela!;urfadaewskh paeé offmonsiderably
el imnating coarse grains can also be nade finer to

dunrrgdberméverw(a_’ugopms natxdesii@dlie (106pn), 200 nesh (75pn),
S/Vﬁﬁ r%ﬁgegi gcp?hé)%%‘?glgﬂaﬁmgetﬁ%@hé@rdlt% tEHrrtnB?é the sintering

per-co iron he m X
proc@@d@fﬁndﬁhe@m@%d coaipet WIDbemmardndlfdhemewotlgm ticne is short,

copper powder
sintering will be insufficient and the apparent density will deteriorate. 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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with tin powder, graphite powder and one or nore anong
solid lubricants such as zinc stearate. The addition
of tin will enable to utilization of the bronze powder
characteristics, and the use of graphite powder or a
solid lubricant such as zinc 10 stearate is effective
in inmproving the lubricity of the sintered conpact.

(1 soﬁﬁﬂi é@ﬂ%‘@hiﬁﬁ%@gﬁ%b{éﬁlé d(gﬁﬁ\égﬁror niore d4ré e'in*ﬁ?i‘ét%’?j(’f Pursuant to

r to achi eve the standar

the GMAARKiz&lidh RF WRArhigstodfe Prdduced tthntorepositerewdentagrthe raw
addi ng graphite powder, 1w % or |ess of graphite
matqmmee sn%veamwmlawmsamlﬁg Cai algp k¥ Mg iagnto 100 mesh

(150F 195’3@%@"8% @7%%‘4 ’ﬁ%ﬁd Qéghhg falblr :jcant

t heﬂﬁa péw&é’r Ray becotainet wyefurthenmixingittte tbgper-coated iron powder
| ubricating function can be retained in accordance

or thei tixachpowder of wepRALOeAted:iFR PBYAESE ,aﬁwg electglytic copper powder

with ng%% ggjﬁgﬁ@% Bgyvg&pég 'Beg%? rrhcg'epérﬂ?r& 'sBﬁcIi bJrlc?ﬂts such as zinc

steai%[t?senlthe' RGIRIIrObfi fin AN @XBbRY ﬂ@dutlllzaﬁehabf thet bronze powder
erence to the 20 Exanples. These Exanples are

charaeﬁeﬂlsvcs | ancs theatuiseepf @rmphmeeppwdgremr a rpeddt lubricaifasych as zinc

steaiglai Pudkivgds BRI TS E TfigtuetBrriBled fotharha ' °°
| n?@%@'y’%émbdair@ i Poldiet, NS, 0Clo36 Wwishet tin *pfbwder is added in

e pr esent | nventl on as a matter of
ordec toiaskievé Exastaneaty capper-tropraporien phOd ipltheimied powder; when
.sol utiqgn havi

s oy A0 S PSR e nd S aon
a soﬂqggﬁﬁgén?%heﬁ £ Ol%ff‘igQs/téar‘é‘?eS 14984 or 345 of ﬂ%‘s@li-’d_l\mbhcﬁﬁt is added.

sh was a roduce copper-coated iron
Whepoadding arbelid tuipicent, ctbateecs nopanticulas les@n limituand ke lubricating

e e S B e TR 3 BFE8 g
e 5200 DUk 5800 IS, A6POY bR Yo

[Exam?mdﬂr wer e checked. The results are shown in Table 1.

As shown in Table 1, the apparent densi f. th
|ro'ﬁhe;dpjg§entcmy@@§|ppelspme,%§9 ingd g etf¥l 2 dth §ePTerence to the

ExaléBEe fﬁ'iﬁ% et‘ﬁ"}g Igggg@@‘gé‘gfﬂh%ﬁ%%abt%[‘%’rgtsgﬁt invention shall in

no Wha9nNbéOompRed Citiepsisy.t e Impoytiier wa&lsobv:mowad modifications and other
addition, 4w % of tin powder, O.5w % of a
embpdinents haged. suihn techriceliaidt clained e the i '52'30%39 hzincluded in
[ were added to the
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A copper sulfate plating solution having a sulfuric acid concentratlon 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 50wi% 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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showarin-Tabje 2, varationf 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.

[Table 1]
Apparent Density Flow Rate Specific Surface Area
(9/cm’) (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 0.08
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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------------------------- Exanple 6 0.005 30.7 0.10
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- . Btarclarg Deviation 0. Averame Galgesd  |ERiangaed Peviation of
______ {| Conpardgitive ExanfRadial Qruzbh@3.|9 oRadial Crushing
(Exanpl e 2) SintersepPensity fat e plSitanmth sol ut|i on hdétrengtia

EXHhpiE HC aci d compantration of /ggk, a 1i| chloriog9

E‘X%Hﬁ)ﬂgé]?[ atTon Ob /L ana a COp@@g concent rati OﬂOCEC5
YR TS USS g T o ITeT g ~100 TS VRS0,2

Exampe 4coht ed_afdll P\‘;;J:ﬁfﬁf/n @7”3%’2”:? er—coaldd
Exaowplebwder was0.00%hsequent 1y si@®€red in a_reduc
n
fll

Eaagmaere at 70005 or 30| mi nut €80.7and the
Cdmbarekivéed. The rent density ow r at
Eg(a{@qm, and spgﬁlﬁac surf ace 102é%a (an ) of t 45
CdiRb&iRed f[Ton/copper conppsite powder were checkeg
E! Iégsults ar 8. ‘H'van i n| Tabl e 25-3as shonn in TaB?P0

Camnd he—apparent—densttyof the 10N/ Copper{,vcorrposi re

=T
5.

Rﬂr V8t | Exanploe01B was 2| 22g/ cnB3.%t he flow rate @&)
aﬂn and fhe_s_p_er‘lf c cur'l: ace—area—was N1

1
“ur v vV O « L L

er/g Favor abl e i ron/ copper conposite powder was
obtai ned. 15 In addition, 4wt% of tin powder, O.5wt %
(Exapiplg@iphi t e powder and 0. 5wt %

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?/g. Favorable iron/copper composite powder was obtained.

In addition, 4wt% of tin powder, 0.5wt% 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
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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| ubricant were added to the foregoing iron/copper
conposite powder, and this nm xed powder was used to
form 20 bearing-shaped conpacts (test pieces) having
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hei ght of 7mm via pressure formng so that the density
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or egoi ng |ron/cog per conposite powder, and this
beariperelpashsompeats, Gesupieced hawag.wrymp@aﬂ@&efpa i x outer
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standarct] %re(\e/fjan%% # rYe F‘a'bqalvc%%ﬁhb%'frength 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.
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(standard deviation) in the radial crushing strength

were confirnmed by exam ning the obtained sintered

conmpact test pieces. The results are shown in Table 2.

As shown in Table 2, variation in the sintered
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bron28dlloy 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.
(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 30wi% Cu. The copper-coated iron powder and
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graphite was sintered under the sane conditions as

t hose described above, the bronze alloy |ayer was not
formed since tin powder was not added, and the radia
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chlorfi QorfdiRbha ARgR! ad@alcogber 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 30wi% Cu. The copper-coated iron powder and
electrolytic copper powder were mixed to produce iron/copper composite powder of
60wi% 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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chl orine concentration of 7ng/L and a copper
concentration of 40g/L was used, and iron powder of
-100 nesh was added to produce copper-coated iron
powder. The copper coated amobunt was 30wt % Cu. The
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the specific surface area was 0.56m?g. Iron/copper composite powder with inferior
characteristics was obtained.

In addition, 4wt% of tin powder, 0.5wt% 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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As shown in Table 1, the apparent density of the

i ron/ copper conposite powder of Conparative Exanple 1
was 1.83g/cnB, the flow rate was 31.6s/50g, and the
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In addition, 4wt% of tin powder, 0.5wt% 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
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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pi eces having an inner diameter of 10nm x outer

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 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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16 CLAIM5S 1. Iron/copper conposite powder for powder
metal | urgy having copper-coated iron powder as its
pri mary conmponent, wherein the copper content in the 5
copper-coated iron powder is 45 to 70m % the apparent
density is 2.2g/cnB or nore, and the flowrate is
25s/50g or less. 2. lron/copper conposite powder for
powder netal lurgy having spRpgs-coated iron powder as
its prinmary conponent, wherein the copper content in a
m xed powder of copper-coated iron powder and

el ectrol ytic copper powder,is 45 to 70w %
1. appaniseppa.eamppsite pVSIFrcas s ey, haipg Spper-costed
i rate. is he / - :
ron Bl 8 o2l Bz e enstogarpagtan n e
coppbf-8PatR@ERT p@edertis 4% tioMEOWto,clivp apparerd ctemsity gy 2t2g/cm” or more,

claim1 or claim2, wherein the specific surface
and tbelfldmefam@%@ﬁ@g P6\R$SF after sintering and es

pul veri zation r e [ i :
2. DUttt SR . S e g iy Aot coatc
iron PWES adTRS plimdhg¥ompehast, wikpeierthe capper cortanbioval grixedspowder

Its pr di :

of cdppe&%olaltni%; %03%%”52%@%?%@&& PPRIFTIBNERT 5 P10 TOW%, the
m xe owder _of copper - '

appaER BT BIY 1 & 20Tert pimed Dty PaaB MEBE SR8 rless.

3. RS ir?ﬁR:BEbére cBRipBIte ansbvadero! fbrl ubswdent mezalilgy having

po
The 1ron/copper conposite powder for wd tall
copplecoated icarppewdenas dd nrmemmmn% af%g@rq%;g ﬁ?ékm%rg%laim 2,
wher%jorgqgge%; C&%hg‘hgggér%&ﬁ! étwsﬁaﬂ@{ﬂgéﬁ%rbaéwn@?f dﬁﬂwesrintbﬁng and
pulvér%rtibﬁﬁ'ﬁéaﬁerd By% BEOr metess is G.2mPleor lees/ copper

composite powder for powder metallurgy having 25 i
4, c0|01|thb("]I - droa)tioeﬂper ormomp?ﬁe apowder pfarmapgwderpareiatiurgy having

according to any one of clains 1 't [ ;
copper SReIsShIR oAyt is ppatate orponsbedortiELE v of oams
to 3,f\§ﬁeﬁéﬁ? tHé‘9o;5’p5é}‘-j&fth&’ ir‘b'{ﬂ pbWREEONHe M pewadr of copper-coated

arings.” 7.7'A process for producing iron/copper ,
iron gg\gggsahc e{mgdﬁyticfmpqvlag\mdms allrlhﬁfgplxeﬁawfhgn powder, graphite
r-coated iron powder as its primary conponent,

powggierred A mglddybricadh 30 powder is pl at edyvvi t hwpcopper to

pr e. -CO P elp _ .
5. Py ol BERRRsF - gitbasien pauder o, posae gnatgirey v
copprdasatiiron pewdepas s prinsarycommonepbadeording i ¢laisn gwherein tin

in a reduction atnosphere at 600 to 850C ?r . 20 t? qoo
powdiemist 39, toaP&WiHe a5k GianbdesPW ?rean%&ﬁé@ Yhyicant are 1.0wt% or

|esspuI verized and sieved to -80 17

6. The iron/copper composite powder for powder metallurgy having

copper-coated iron powder as its primary component according to any 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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mesh. 8. A process for producing iron/copper

conposi te powder for powder netallurgy having

copper-coated iron powlder as its prinmary conponent,

wherein after iron powder is plated with copper to

prepare copper-coated iron powder and a m xed 5 powder

havi ng a copper content of 45 to 70wm % i s produced by
AL ing electrolytic copper powder to the

5. SOBPREORLH ) e BB RGPty

havifgt cofiibrrdoatéd drorapdwdee fbitei pafap) FoRipgtthert OWRRELin after iron
is pulverized and sieved to -80 nmesh. 9. The process

powgder s plated th conpenim drepaieporppas-goatett irohopowderdand a mixed
ing ¢ r-cogted i.ron powd as, |ts .
povkderEhb L BB LAREFPBP 5 E070GF AL HoB by e electronc
r ij H H f . i ' .
CoPYe RS0 RO TP SRR BAReR A RIRIs tred i
reduptioEIMasphared at §00.1 8803 dor Re ¢s 60 Miinutesrandeidd obtained sintered

rocess for. produci.ng jron/copper conposite powder for
. %‘:Jté? pH&P&FEﬂF@ Sﬁ%\&dr@ 'ggﬂﬂggh-coat ed i ron powder as
9. 1S THd NEroKeSO RPN bt itg"
claims 7 t oe9, m\?m?e?’gd#ﬁhﬁ’ea@%’gég?‘?‘%oé’t%@%%n%Sg‘;\ﬂ&érf°r powder
metallutgyehaving coppereoatet! icppowdepat ¢id prirarypeowigsnéittaccording to
.el ctrql.tic 0 g_er powder is further mxed wth tin
claifgy, iy © aéfﬂ e§pwﬁ}e§ otheespaailic suracel aremef tmecompositepowder after
sintéﬁng and pulverization measured by the BET method is 0.2m?g or less.
10. (Amended) The process for producing iron/copper composite powder for
powder metallurgy having copper-coated iron powder as its primary component
according to any one of claims 7 to 9, wherein the copper-coated iron powder or the
mixed powder of copper-coated iron powder and electrolytic copper powder is further

mixed with tin powder, graphite powder and a moid lubricant.
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