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DESCRI PTI ON  Cu- Sn M XTURE POADER AND PROCESS FOR
PRODUCI NG THE SAME 5 TECHNI CAL FI ELD The present
invention relates to bronze sintered powder; that is,
Cu-Sn m xed powder to be used as powder netall urgical
raw material powder for an oil-inpregnated sintered
bearing or the like, and the 10 manufacturing nethod
of such Cu-Sn m xed powjescRPAGKEROUND ART
Conventional ly, copper powder such as electrolytic

CSLPED R PrRREEE R R P s

oi | -inpregnated sintered bearing or the like, and a
met hod of m xing these powlers to a target ratio and
then conpacting andTﬁﬁﬁé‘r‘pﬁd- §u%thowders was used.
Neverthel ess, since the specific gravity, grain size

and gf‘gf dsﬁ%fﬁren?{oncﬁi ({ﬁ fc?b?SYiQSr Pl m@%\@e%at is,

are to mx esep

lewtxempow&er théer ypeddahgovetar mgtpligegisahjrawe magerial
cﬁ@d@ﬁ'fb?dan|d|ﬂlﬂh\qrrlé@@|%%§l§ih$é#éw e Bg COPREE AKE, N the

]
AL b b UGPSR Bl 1 "L

sintering wll becorre great there is a problemin
that the 25 dinensigpayk@aeNs @/ wWit!| be inferior. In
light of the above, bronze po AIS bei ng used as the

raw material for perform ng si nterlng in order to
over Come emsinynzdfy,t mpderr quovder psobhems. electrolytic copper

pd\}?&(&”gﬁﬁeﬁﬁ W?)Ceﬁ' We‘?ﬁog%‘geés't%es o‘?ﬁd’er il 'Elrﬂﬁgacal raw

at oM 2 rgé)n manuf act uf i n?
mateRwgem d i ﬁ?fe atﬂwé’"p!ﬂ??f%ﬁi CShSiRRTad gRariag or the like,
arﬁpfmrrhéﬂ’uodtdﬂerrﬁm;ﬁgatm oWk esn tion o hatgdtheatio and then

bi, it h [,0po
A e e e LS
sigeppdre rscnmfwaﬁaaw Yo mmrsmw andugr&u@u ﬁgamgﬁ@fnczfeﬁopper
dwa\éiﬁénd%n MeArd\bt bee dBffRFORQSEls dagidaero mistethfedfe powders

o100 PELVRE e DSBS SBke B SRACHRUG W ppecanee

liguidenhaevsisteringewdsire aoppebladd |tm té1gt allpyed via a liquid
pHdsaRiring yth%f stiril dtgrordssaw ABbAIVeY, fiavdethe shrinkage
fagtor germg sm%ertng will become great, there is a problem in that the
dimensional accuracy will be inferior.

In light of the above, bronze powder is being used as the raw
material for performing sintering in order to overcome many of the
foregoing problems. Nevertheless, since fine powder is solely
obtained via the atomization method upon manufacturing bronze
powder, since the particle configuration is spherical, there is a new
problem in that the compactibility will be inferior.

Thus, a proposal has been made for mixing and alloying
irreguiar-shaped copper powder and tin powder, without using
atomized powder.

Meanwhile, a proposal has been made for using pulverized
bronze powder in response to the foregoing demand. When the
bronze powder becomes too fine, however, there is a problem in that
the flowability of the sintered raw material powder becomes inferior,
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1 and the conpactibility also deteriorates. Thus, the

present inventors proposed a nmethod of manufacturing

sintered bronze powder using two different types of

el ectrol ytic copper powder of different sizes (refer

to Patent Docunent 1). This method increased the

I gcti |t a

anggﬁﬁfgghlﬁ%ﬁgpa ﬁﬂ{?%égggﬁg onz?husrﬁpgr@ge§gﬂv?ﬁYentors
propegedia methoed @ém@gufaﬁnsrmgrmnéer%d mrenge powder using two
difi@r\’@ﬁrtypseéj%fmﬂ@%@roI%/Plcbéoﬁﬁérrmgle‘?t@f fof’é‘%lpg% {refer to

IS resu tSI& turlng costs

Pab@%bqwms@m m§unﬁifa%éacr@ﬁéedﬂ@eeﬂpgvawgity, improved
theSlclmtrﬁpadtIMm\Z,ean@/\dﬁwaﬁd fatvorapes Setiatacteristics as a bronze

[ Patent Docunent 1] Japanese Patent
S'”Lgf%é a%’h%ﬁfférucatu on No. S62-67102 15 DI SCLOSURE OF
THE NWEhrhe:lnsﬁhuhjs dindbpesindretchbroneeepowidereid idemanded

to el b| I | té)réstgghbl‘%ﬂ% pHWALE Q! riﬁfseagégglttsl dn higher

conpac green 'densrt
ma@alfaétl@ﬂn@o\mts |nﬁ'rfU:I/$.n@l¥Bnt éhen@reaanaccqmmst@ces the

exiSYiHy §$nt?é}etd‘ﬁr?ﬁ%aﬁ09vrd‘é?hl's o?trfcfdt’%ﬁ gﬁcglrties‘?%'t&@

cost’s upon manufacturing po raw
mat eri al powder for an oil-inpregnated sintered

[Pdteati moenidret |1]kelapanesdePdte achiavepen f PUdIRidi®on No.
S6 bj ?b the present inventors discovered that it is
g@g ?e to obtain Cu-Sn powder, which is powder 25

netal | urgi cal raw material powder, capabl e of

I ncreasi ng coanm%%t@ o%e%yﬁhnq% Fﬁ?éﬂ?fﬂ{\gemi ty

and rattler value © nprovi ng ring
characteristics such as the radial crushing strength,

and THigd UG M % I51R%S of P W@ﬂ %#/Egutﬂﬂi"q%r to obtain Cu-Sn
tal lurgj cal raw materi al er an

PO@?N%%@&%@MH&M@%% ClS’é"&Pﬁﬁb'bdaW gUCh /s the gsery density

and hattdér vaxed gropowid eaf lmlﬁrbﬁrﬁmgQﬂntl@wﬁgrch)ér@cterlstlcs such as

theCPad{et, bl fhirt Seot ol and suBk 6 Tasts ey mgnufacturing

povudel:omgallmng;cpi esawt material opowdewi ftrs:ann) otiBpregnated

; g%.')é%j d as powder netal lurgical raw
sin nmat er | aﬁé e? t@fmosed of m xed powder of

pul VR ro ey {c;@me;hmyfe e foregoing object, the present inventors
discovered that it is possible to obtain Cu-Sn powder, which is powder

metallurgical raw material powder, capable of increasing compactibility
such as the green density and rattier value of powder, improving
sintering characteristics such as the radial crushing strength, and
reducing costs upon manufacturing powder metallurgical raw material
powder for an oil-impregnated sintered bearing or the like by using the
mixed powder of pulverized powder of a partially alloyed Cu-Sn
sintered compact, and electrolytic copper powder.

Based on the f{foregoing discovery, the present invention
provides:
1) Cu-Sn mixed powder to be used as powder metallurgical raw
material powder composed of mixed powder of pulverized powder of a
partially alloyed Cu-Sn sintered compact and electrolytic copper
powder;
2) The Cu-Sn mixed powder according to paragraph 1) above,
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partially alloyed Cu-Sn sintered conpact and
el ectrolytic copper powder; 2) The Cu-Sn m xed powder
according to paragraph 1) above, 2 wherein the Sn

content of the pulverized powder of the partially
all oyed Cu-Sn sintered conpact is 10 to 12wt % 3) The

wh ol i 5 RRIEPE MR Blive2e B3 aREEE Wt hartiglly alloyed

Cutﬁe mr»tede;iowlmrpacﬂ iiss106 too12@te8h 4) The Cu Sn m xed

reli. n ny, f hs t
3) Doneltio LSHISh bR g h SRS PHAUR"Y) pdddhon 1) or
paragheqh 2)sabovei mlee@inctjwaotalof:‘necentent ynitbecoyged powder

is @QW?bw?l“%d atom zed tin powder; and 10 5) The Cu-Sn

m xe er according to any one of paragraphs 1) to
) 4) Jﬂ'bs&uvﬁﬂérf@iwq w&v&es.acrﬁqréangdm-@ny.%nmafenaragraphs 1)

to QPMﬁJ“vé OWh@?elﬁlthel ﬂ?i’ﬁﬁﬂ?t %e?%ﬁt @UeSnbgﬁLt'lﬁ?ﬁgt Eﬂ?fhpact is a
inventio
sinfefiE qoamiee &ot sl sl “FopBer  Sawudr "§5dAlasitked tin
powdea] blm:gl cal raw material powder, conprising the
5) o1 QS oS A Bes bei ey BECORing 18 a8V Hhé &r Paragrapns 1)
to ﬂab\ﬁdtm(e,oh)thﬂrmlngtfraj&n&imlmme&@d)vpdaues myxed powder for an
oil- W)P\f%gr@h{@@ gnge%at ﬁégg"{gnpact and subsequently

ver| Zed powder and el ectrolytic
coppéte pérgent 'EGeﬂt'théUﬁﬂ'lﬁIf RERVide® met hod of Cu- Sn

6) m xmnp@mdﬂact@ﬁﬁ@g dheghba opm@s@nm)@d WGermﬁb@ Osed as
ontent o ul.veri ze

powdsr Rt MBloRl el RALsfel Eaweictomristhg dhe steps of
mamaf\a%uﬂmgmqaammmtaﬂwymg CeiSociote@d Sompeed by sintering

cuPRARIer A 9ol BN, €L, S AOBRaRY gowaor by

Pulpsev\kzengumes st oterewt %or@pameanalnaﬂheemruefgimhcngothe Cu-Sn

f paragraphs
P“'@d”%d‘}”“’%ﬁ%vewﬁffnsfé?%ws ‘*“’%ﬁ’% [PPeEyed . cu-sh
. si ni BeeMEBHtRRIUTIRG é’“gmﬁ‘ér%fd @oﬁ;ﬁbﬂtlxsﬂ ep@&eroayfcpédmg to
para@raph 6PABEVe anthatdlfl #Rsl Sn RdMWIR6f the pulverized powder

of the partially alloyed Cu-Sn sintered compact is 10 to 12wt%;

8) The manufacturing method of Cu-Sn mixed powder according to
paragraph 6) or paragraph 7) above, wherein the total Sn content in the
mixed powder is 8 to 10wt%;

9) The manufacturing method of Cu-Sn mixed powder according to
any one of paragraphs 6) to 8) above, wherein the partially alloyed
Cu-Sn sintered compact is a sintered compact of electrolytic copper
powder and atomized tin powder;

10) The manufacturing method of Cu-Sn mixed powder according to
any one of paragraphs 6) to 9) above, wherein the partially alloyed
Cu-Sn sintered compact is manufactured by sintering Cu powder and
Sn powder at a sintering temperature of 500 to 700°C;

11)  The manufacturing method of Cu-Sn mixed powder according to
any one of paragraphs 6) to 10) abdve, wherein Cu-Sn pulverized
powder of -100 mesh and electroiytic copper powder of -100 mesh are
mixed; and

12)  The manufacturing method of Cu-Sn mixed powder according to
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30 10) The manufacturing nethod of Cu-Sn m xed powder
according to any one of paragraphs 6) to 9) above,
wherein the partially alloyed Cu-Sn sintered conpact
is manufactured by sintering Cu powder and Sn powder
at a sintering tenperature of 500 to 700C, 11) The

anfaaHéa‘c‘)"fughpggF'géﬂg gr?Lﬁnéﬂé\gglyﬂggévﬁcé%gbn%Iverized
powdeshihul §8rmesH apdmechh fine pewldednef e380tmeisyt ixc45% or
Ies%o%ﬁ*ﬁ PRRS VA &%??g}bﬁﬂsr df X?gomﬁ{gsﬂzénggﬁnghlch fine

cturin t Sn m xed accor di
pPoW er30 r‘fgeg?' bar2ge Hhiess are mo¥edbove, wherein

Cu Srheotmu%mpdwdmv%@rthﬁ rb@%dfemvmﬁohntd\/fbé?msed as the
S 45% or, | ess

pouHlE BT  BA T TR el SR Sden. T lpaipe ptocts i
thattiines capatde of in@EAhstaghcompctibitityessclaad thegdeen density

and I?ﬁ%tl?é'r §5|%Wﬁo?fq#rhﬁgﬁir§§ﬁrﬁév§ ﬂg&ﬂﬁw'gogh%g@\ggerr'i@t‘?gs such as

theyradis gup%lnirtg sdfrength, iamd reducingi eostpatgaen ghanufacturing
poWBE"re?ﬁé %‘?t \'?W '%tél"i%hn‘g%vmgr gf@rena,qerg,ql fpregnated

ratt roving sinter

S'n%%ﬁ%é}%arl@g. 5 b HKes byt HEIGANA n&!ﬁ(@mp@gv@er @fgprlverized

povﬁadrfcﬁdﬂ%@ﬁléwtaﬂlmﬁ OBOShagintered dOmpdterand electrolytic
rreta | urgi cal raw nmaterial powder for an

corfrgr PH}W %ﬁat ed sintered bearing or the |ike by using
the m xed powder of pulverized powder of a partially

copper Boda 0 DES PR ATCRTRYiG R BV T ON
I NVENTI ON The Cu-Sn m xed powder of the present
' nvq-m,té % igh *Pﬁl)éé?ﬁﬁo%ﬁd el B¢ tg%"‘ﬁ%sgﬁf ‘?‘#]{/Hﬁﬁ'oﬁa&o rb?/"used as

mat er er uses
the Bow FP%IQEWQ.I%&I ya m@f@dl@pgm%qsmu@fe@dﬂé@nm&ed powder
of BQivasdzetepomal ot iof gopaenan WelBlloy efd @urghygameeeapebmpact

ener al I accordj ng t .
and)PBiE&olvti Kashar pew@qrm y?ﬂg Wil ghRer powder is
gerstrabar chah efactol red cacoppdrngpomdera r]:amdemﬁ ukedwn as the

ele%ﬁ%‘??éjfs'qgfrﬁgtﬁgah @@Odsf?ﬁd %cct fd alcosé)?g‘f' powder

on o owdet al 1 urgy, eruh|
manyfagiased ascpmdlngﬁ@dsuthnemmﬂ amayn eSWheEd(Mabe\rlal New

Ediflo | epedPawdert ORpStathurgy98written by Teruhisa Watanabe,
Published by Gijutsu Shoin, 5™ Edition Published on October 15, 1987,
Pages 15 to 17).

In particular, for use in powder metallurgy, it is desirable to use
electrolytic copper powder of roughly -100 mesh. Incidentally, since
the flowability will deteriorate if it is excessively pulverized as fine
powder, it is particularly desirable to keep electroiytic copper powder
of -350 mesh at 25% or less.

Standard atomized tin powder may be used as the tin powder to
be mixed. By mixing electrolytic copper powder and tin powder as
described above, the partially alloyed Cu-Sn sintered compact is able
to easily obtain a relatively even mixed status without much
segregation since it is not aiming to obtain complete bronze alloy
powder.

When manufacturing a partially alloyed Cu-Sn sintered compact,
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Pages 15 to 17). In particular, for use in powder
metal lurgy, it is desirable to use electrolytic
copper powder of roughly -100 nesh. Incidentally,
since the flowability will deteriorate if it is
excessively pul verized as fine 30 pomder, it is

it |§aﬂébﬁ%'b€I{e M@eﬁﬁé%ﬁhe@@g‘;ﬁ %ee%bgt g@otgf?fzwwa The
reatsQﬂ dekd e aking Hé ey @@ntmt tqfntlpa/mlvemlz&fé powster 10 to
12\51’%”‘[%5' B@c%'u%‘é Itﬁ'eytélﬁtérwefforﬁgl I o vﬁﬂdbb'c%n%"‘ﬂ% gérd and

ove, t arti al Sn sintere
d'ffgs aé? PE \é%fi‘ées!;‘h iheesq IGPTHBN; B seeasaﬂ.%w eded the Sn
comdergdofstiag @u%hmmemdéewﬁﬂ@éltﬂﬂlrﬁamQaIget W:nqﬁe low if

a bt ai onpl et nze Lo owder
thel S AhritRnt ls* 105 AT P R0oca i 4n BRIEEhE 48 ade to be
slighthpagreates nhtan sI;heIeSn raloeinthat théC GrSnaniead gowlder as the

uItl%éféjt{aF%%p tGI'rI%V“f /‘begﬁ%ger %SWIIftSé dIﬂkafgmng&h&esrélectrolytIC

Verize
comraogévdﬁétgubﬁe&dad;e (ﬁﬂmquﬁnﬁybecone too hard and

dl ”‘I"Ifé"rﬁlxte‘?j BBW&éI 6f thb I&%P%?ﬂgoeheﬁ& @ Xe@ﬁa Sn powder is

w% and t content o

S'"H‘sf% @fuﬁt?rwxi?é"kgaﬁﬁap%th%éﬂ R0 fo £0R° %ntqcah@@Hfacture a
pammtlwaﬂdy@mG@/s%sﬁﬁteﬁecﬁra:oaﬁpaet Is made to be

soudd}ehs MRBLRGetReL her g sPEiAl "alleiied GO th Sintered

compIaI::t bieydsﬂnieemgaythehéoeé@ctrrg)lcym powdmpandacﬁ\mepotfmer, this
e

Smf&re o) ng?%gﬁ \Agg'?iv)gnro%g% er Iswgmeﬂul}} ?zed powder.

Desirabéy i H?getga'rmarsatz@r ef éhf%@@llverm@@bppavdmmm amadeaca be -100

me@ﬁ”n‘ dlrbgrald ‘Pﬁh o% ﬁ%%éﬂ]?éﬁ%@lﬁéﬁ?&%d s%tISFabICI:ty Since

cturin partially -Sn sintere
the g a’@t"*w Wilh tﬁﬁ@r@ﬁe Ifotr*@gé’l%d@ﬁ'Eoﬂ\ﬂbﬁer%@dﬁrxcesswe'y
intdwepovwdies, itlis pamtuegeﬂrigdoar@gnggué m’EI‘“@"Iﬁ%’ ¢@-Sn powder
i ve powder sirably, e grain
of wr@?% %45&\%1' = powder is made to be -100
nesBubsaguentlyo ther doeegbingoadn prILIIVgrlamﬂ powder and
bi S h I it I
eleé r'?:tlﬁfle clv\dﬁé(er 'p'?)‘ifveeF”geé MR XPW E?Hr{%r%ﬁts are

excessi ve I nt o)

adlpﬁmrso Thaitéhgatqﬁadﬁarwnteeﬁ. imbhe mxaderpovwd@romlahrbe 8 to
10v9¥dahat is, so that the total Sn content will become an optimal
composition ratio or an ultimate composition ratio to be used as the
sintered compact of a bearing or the like (for example, the composition
ratio as a bronze component).

Although the Sn content may be outside of the foregoing range
as a matter of course, the reason why the total Sn content is made to
be 8 to 10wt% is because the optimal composition as a bronze
oil-impregnated sintered bearing is within the foregoing range.

The Cu-Sn mixed powder obtained according to the above may
be used as the mixed powder for an 0|I -impregnated sintered bearing.
[Examples]

Examples of the present invention are now explained.
Incidentally, these examples are merely illustrative, and the present
invention shall in no way be limited thereby. In other words, the present
invention shall include the various modes and modifications covered by
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20 of -350 nmesh at 45% or |ess. Subsequently, the
foregoi ng Cu-Sn pul verized powder and electrolytic
copper powder are m xed, and the conponents are

adj usted so that the total Sn content in the m xed
powder will be 8 to IOM% that is, so that the total

the%&ﬁﬂhﬁpgﬁy, l)f BRROIR &NtigRt i Ml 25 conposition ratio

conposition ratio to be used as the
(Exampte dd conpact of a bearing or the like (for

exa C t r
we%gﬁ'ﬁghgtrdipﬁc @@Bﬁéﬁt;:{dégdghﬂ‘cm?gﬁ{eénz é’r{)@%&g&llzgd tin powder

mgraftw]d@felsbtaa#m ef &%: 1c1oua§s strHeredabhlz + N2
MY dde dted épere ont eat0°lcs (TAAq 1199 SAOpbkedicte 1QK&0highest

i S because t.he o np |t|onasabronze
temPe i EetaiREs Y 1P H8BEG Ml s i thin the
f or dgpiartialigngdoyehke (P%Smlloyed) sontdre dobbaipadt was thereby

obtﬁ?@gﬁd' n%Jtﬁsé%ﬁ?ﬁﬂ%etmy élﬁteesrilé?]jteg)rlggk W%%nﬁgﬂmd coarsely,
the[Eafatml Rglversz et amiphes l'tﬂmm&r prilslyme poveetizen, and sieved at
100”%?%}03?6?% ddlqwdﬁ”Sﬁ' ;hmvérhf & p?d‘@%'reéf &{§0 mesh.

mer e ustratlve I nvention shall
in Q/W Wanflypi-i 9@ mﬁe%wecwlmtm&omaea@owﬁ@r was added

to mees@mégomgenrtownnéaﬁl Cu-Aalwdsnt palverizews pe@sr altda ratio

(weBL i BF 38! Feinphe Blageadt 8 piter Bppblaif Cu-0% sn
mixea\deo wider00 ﬂmaeanaillytom&%d dfi nupoldart meta fliowedA (not

lncﬂq\gd @tt’h% i(‘fﬁllg%a %%?gengﬁnééeoc&qg&h%%}%g%g dowhar.

pr od i€ ):haragteflghsgtof Rehtaioed siedededcmixedep vader were
exa:ﬁ‘i)lrmdﬂ Al'ﬁér%b?hth?'dbt ﬁ@yd@g?@'aﬁadﬂfm %Eé 84/509g) were

act was t al ne equent

exagniied as %@@%grgﬂwﬁ;ﬁ@teaaﬂg-‘@g e 'greee.dersity (g/om?) and
rattpei valuéq%wd"reaeiaammednaéIthby@@mrpddmﬁ ?tﬁfara%ﬂdrlstlcs and

thepraﬂ\ggf Cd']UShiBg %gﬁ]gstg Qg%rzbt ahn 11% i Eglggrthe sintering

chagheteristigt i c Tduppesufisvndes shawvaddne‘cﬂabﬂe 1 he Tabby@.ng
100 mesh Cu-11% Sn pul veri zed powder at a ratio
ht ratio) of 81.8:18.2, and placed in a mixer to
[Tabla din Qe 0% &

Apparent

Density (g/cm®) Flow Rate (s/509)
Example 1 2.54 29
Example 2 2.53 29
Example 3 2.46 28
Example 4 |2.50 28
Example 5 2.51 28
Comparative | 2.45 25
Example 1
Comparative | 2.70 21
Example 2
Comparative {2.70 27
Example 3




m xed powder. Incidentally, 0.5% of |ubricant neta
flow A (not 15 included in the total) was added and
m xed to this m xed powder. The characteristics of the
obt ai ned sintered m xed powder were exan ned. The
apparent density (g/cnB) and flow rate (s/50g) were

[T Eﬁ ']Fed as the powder characteristics, the green

ensity (g/cm) and rattler value (% were exam ned as

t he conpacting characteristics, and 20 the radi al
cr ushi ng strengtf (i) m n [
sintering charac t%%lgg Qﬁ@éh' I tsggpgﬁgﬂpm in
Tablle 1 to Tabl e |3kgf/ma B’I 1] Apparent Flow Rate
(SISOg)(an-Bg |1ty (2qr’ n8 Exanple 1 2.54 29 Exapple 2
2.53 Exanpl .46 28—FExarpte—4—2-50—28— Exanpl e
5 2. SEXQH‘FJ'GoEDar 27-Be 2.45 25 Exanpl e 1 Conparative

2.70 g)la-,ﬁgq@ngl e §7an'par atlve 2. 70 27 Exanple 3 6

[ Tabt %xaq tia—Crushtrg—Strength—(kgtH+m) Exanpl e

1 27, fofe 2277205 Exanple 3 27.3 Exanple 4 27.0
ExamEgamplé- § Comarative 25.8 Exanple 1

Comparative | 25.8

Example 1
Comparative | 23.8
Example 2
Comparative [ 23.9
Example 3
[Table 3]
1.25t/cm? 1.5t/cm?
Green Rattler Green Rattler
Density Value (%)} |Density Value (%)
(g/cm?) (g/cm?)
Example 1 5.60 7.6 5.82 3.9
Example 2 5.5¢9 8.0 5.81 4.6
Example 3 5.61 8.4 5.83 4.5
Example 4 5.60 8.1 5.82 4.5
Example 5 5.61 8.0 5.82 4.5
Comparative | 5.65 11.2 5.87 4.6
Example 1
Comparative | 5.63 100.0 5.85 41.2
Example 2
Comparative | 5.65 30.8 5.88 5.0
Example 3
(Example 2)

-250 mesh electrolytic copper powder was added to the -100
mesh Cu-11% Sn pulverized powder obtained in Example 1 at a ratio
(weight ratio) of 81.8:18.2, and placed in a mixer to obtain Cu-9% Sn

7
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Conparative 23.8 Exanple 2 Conparative 23.9 Exanple
3 [Table 3] 5 1.25t/cnR2 1.5t/cnm2 G een Rattler G een
Rattler Density Value (% Density Value (% (g/cnB)
(g/cnB) Exanple 1 5.60 7.6 5.82 3.9 Exanple 2 5.59
8.0 5.81 4.6 Exarrple35618458345 Exanpl e 4

mixsdoRPik s ficgentailr05% B Jubrisaticindinatian A (not
mcE.udS@d]motrOe So8hl) Ata’ addedpard2mCoagadoathigembx€8 Béwder.

5 8%’@ % \{}é?:?@mbgtggégié@ﬁg ?E@lﬂfﬁ%&ﬁ%ﬁ‘ﬁd&ﬁ%@oé#\)d%r were
exqmwed; zeahﬁoaﬁaﬁrebﬁaﬁiﬁ@alwn(giﬁaml antd Hova resei(s/50Q) were
exe(rWﬁhé’Btaé @ﬁé%oﬂﬁe&c@aﬂ&%t%\/\dﬁ% Fﬂrlﬁgqebﬂ ?’eﬁbﬁ?r(g}/%{n ) and

ent al

m Xe
ratﬁsbrvaéaﬁt /2)31%9@ %ﬁmlﬂﬁ&f asithe %Etpﬂfht'ﬂﬁé?'l%&%ﬂfﬁrwdécs and
th eapieicd | agwh S ivgd st i dihs ( WﬂﬂnﬁPW@é eXdfined as the sintering

chaigRaerisiitn ndde Tre Espa.re?éh”%@f;ih”frea(bépcﬂ;to 2haBi¥ ot
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ChAE98L5d13L1p Pap bl pRaRr 1150 pS8! Hfln 0Or2LH B powair
wershamnixack@atsairedio dweighheatia)i af 89:d9hi agdssindeged in Hx + N>
mixXeD B R nYESp RSP 18 58° G R BHAE SAYproduct). The highest
temperature residence time was 30 min.

A partially alloyed {(60% alloyed) sintered compact was thereby
obtained. Subsequently, this sintered block was ground coarsely,
thereafter pulverized with a hammer mill type pulverizer, and sieved at
100 mesh to obtain Cu-11% Sn pulverized powder of -100 mesh.

Subsequently, -100 mesh electrolytic copper powder was added
to the foregoing -100 mesh Cu-11% Sn pulverized powder at a ratio
(weight ratio) of 81.8:18.2, and placed in a mixer to obtain Cu-9% Sn
mixed powder. Incidentally, 0.5% of lubricant meta flow A (not
included in the total) was added and mixed to this mixed powder.

The characteristics of the obtained sintered mixed powder were
examined. The apparent density (g/cm®) and flow rate (s/50q) were
examined as the powder characteristics, the green density (g/cm?®) and
rattler value (%) were examined as the compacting characteristics, and
the radial crushing strength (kgf/mm?) was examined as the sintering
characteristic. The results are shown in Table 1 to Table 3.
(Example 4)

Electrolytic copper powder (-100 mesh) and atomized tin powder
were mixed at a ratio (weight ratio) of 90:10, and sintered in Ho + Nz
mixed gas atmosphere at 690°C (Cu-10% Sn product). The highest
temperature residence time was 30 min.

A partially alloyed (80% alloyed) sintered compact was thereby
obtained. Subsequently, this sintered block was ground coarsely,
thereafter pulverized with a hammer mill type pulverizer, and sieved at
100 mesh to obtain Cu-10% Sn pulverized powder of -100 mesh.

Subsequently, -100 mesh electrolytic copper powder was added
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characteristic. The results are shown in Table 1 to
Table 3. (Exanple 3) 10 Electrol ytic copper powder
(-100 nmesh) and atom zed tin powder were m xed at a
ratio (weight ratio) of 89:11, and sintered in H2 + N2
m xed gas at m)sphere at 550C (Cu-11 % Sn product). The

o MEEIRRARIFEIT TRAFTENE SITRUPRAL g o o ra
(Wet!ﬂélrtewm 9 d0, suskpdaead i at mixesitet ebtain Cu-8% Sn
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thenf&@l@lp@iktﬁéTinQTﬁHWhaék@fr/nym Fwas examébed agdthe sintering
chasr'a'HtSh%‘i‘ld“ Xeﬂgmwga sWﬁFé‘ mF‘rﬁPé?lg%q'soWHelrﬁ‘ﬁ%gﬂ@n{ to Table 3.

enng} g/ cnB owrate
as the powder characteristics, the green

denEletl((ﬂ{/ﬂEﬂ?do;ﬁﬁdr hatvid 6F (VEDOign &&h \mfcea%ﬁmz@adnﬁSpowder
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mixsachms rajmaﬁpamam erti 600CC TBa-n@swl Bs predabbwn iThe highest

t Q. kahl 30 Electrolytic
cF?é)'lpagcrlﬂ’eo'qe erag %fOHmé czgg%néd}ni om zed tin powder
vveré mait;ai!a(taaovgtdu 7 $Ueiadtayadh Bb)tesedooompaehwas thereby

redg d r
obt§ir’i‘§§o% gﬁibps'?oqdulzclﬁi)ay, _In_quﬁﬁ sﬂﬁ réﬁmﬁegrg\ltaﬁst,r egﬁ%?.ﬁ]d coarsely,
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10 eyiedd sbtdier €4-a@Wa8h paiydrives & Do waér%ﬁa‘!@ed'nesh
S o 0B AT LRy LA HAET s s
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Mixesk RRWVAG!- 100nigan Uno%é%pmfvéubzl@@rﬂo\meta aflow A (not
includfdd® in the total) was added and mixed to this mixed powder.

The characteristics of the obtained sintered mixed powder were
examined. The apparent density (g/cm?®) and flow rate (s/50g) were
examined as the powder characteristics, the green density (g/cm®) and
rattler value (%) were examined as the compacting characteristics, and
the radial crushing strength (kgf/mm?) was examined as the sintered
characteristic. The results are similarly shown in Table 1 to Table 3.
(Comparative Example 1) |

Electrolytic copper powder (-100 mesh) and atomized tin powder
were mixed at a ratio (weight ratio) of 91:9, and sintered in H> + N
mixed gas atmosphere at 630°C (Cu-9% Sn product). The highest
temperature residence time was 30 min.

A partially alloyed (70% alloyed) sintered compact was thereby
obtained. Subsequently, this sintered biock was ground coarsely,

thereafter pulverized with a hammer mill type pulverizer, and sieved at
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(weight ratio) of 80.0:20.0, and placed in a mxer to
obtain Cu-8% Sn m xed powder. Incidentally, 0.5% of

| ubricant nmeta flow A (not included in the total) was
added and m xed to this m xed powder. 5 The
characteristics of the obtained sintered m xed powder
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cong3ake q Guitho%bhen Eprennpbd g anﬂshmvgneat'rable 1 to Table 3.
(Comparative Example 3)

Electrolytic copper powder (-100 mesh) and atomized tin powder
were mixed at a ratio (weight ratio) of 89:11, and sintered in Ha + N>
mixed gas atmosphere at 630°C (Cu-11% Sn product). The highest
temperature residence time was 30 min.

A partially alloyed (70% alloyed) sintered compact was thereby
obtained. Subsequently, this sintered block was ground coarsely,
thereafter pulverized with a hammer mill type puiverizer, and sieved at
100 mesh to obtain Cu-11% Sn pulverized powder of -100 mesh. -100
mesh atomized copper powder was further added thereto at a ratio
(weight ratio) of 81.8:18.2, and placed in a mixer to obtain Cu-9% Sn
mixed powder. Iincidentally, 0.5% of lubricant meta flow A (not

10
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35 tenperature residence tine was 30 mn. A partially
‘alloyed (70% al | oyed) sintered conpact was thereby

obt ai ned. Subsequently, this sintered bl ock was ground
coarsely, thereafter pulverized with a hanrer ml|
type pul verizer, and sieved at 9 100 nesh to obtain
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Sl eve to obtain ‘Sn pul verize
obtpbedrabfl 5I£ﬂanreshThEhéadEEU ebd s ingl gioength was theegintering
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ar ent
\Ner Q‘E’E‘éﬁf%d ?‘t htiﬂep%zs@m) Rﬂﬁa?n ather ppParent;
povgdeerchhm&ﬁby‘ls(tgé ovdsagtl a stahdardalewe! (4 2vaeeto 2.54 g/cm?,

and BTN BRI G 12 By BB o5 S B iabGy as the

conpacting ehiamgctedstict waissof @ fa'heralelﬁustandaed level at 5.59 to

5. sﬁrggﬁﬁ“e%ﬁﬁ( gge Org?ta{tgi‘ @%ﬁ%@%@gghﬁr Ct%cfc’) % 10 8.4% at
1.2pd\ade’. (-Tom ﬁrM)mMQVgﬂomgiéﬂcﬂmllpm\@eﬁ to 4.6% at 1 5t/cm?.
The radial crushing strength as the sintering characteristic showed

favorable high strength at 27.3 to 27.6kgf/mm?®.

INDUSTRIAL APPLICABILITY

As described above, since the Cu-Sn powder of the present
invention as the powder metallurgical raw material powder yields
superior effects in that it is capable of increasing compactibility such
as the green density and rattler value of powder, improving sintering
characteristics such as the radial crushing strength, and reducing
costs upon manufacturing powder metaliurgical raw material powder
for an oil-impregnated sintered bearing or the like by using the mixed
powder of pulverized powder of a partially alloyed Cu-Sn sintered
compact, and electrolytic copper powder, the Cu-Sn powder of the
present invention is useful as a bronze oil-impregnated sintered

11



were mxed at a ratio (weight ratio) of 89:11, and
sintered in H2 + N2 30 m xed gas atnosphere at 630C
(Cu-11% Sn product). The highest tenperature
residence tine was 30 mn. A partially alloyed (70%
al | oyed) sintered conpact was thereby obtained.

I this sintered block was ground coarsely,
be%ﬁgﬁg F?Q% Mk Pverized with a hamer nill type
pul veri zer, and sieved at 35 100 nesh to obtain Cu-11%
Sn pul veri zed powder -of -100 nesh. -100 nmesh atom zed
copper powder was further added thereto at a ratio
(weight ratio) of 81.8:18.2, and placed in a mxer to
obtain Cu-9% Sn m xed powder. Incidentally, 0.5% of
| ubricant meta flow A (not 10 included in the total)
was added and mixed to this m xed powder. The
obt ai ned powder was used as the sintered powder As
with the foregoing Exanpl es, the apparent density
(g/cnmB) and flow rate (s/50g) were exam ned as the
powder characteristics, the 5 green density (g/cnB)
and rattler value (% were exam ned as the conpacting
characteristics, and the radial crushing strength
(kgf/mR) was exanmi ned as the sintering
characteristic. The results are conpared with the
Exanpl es and shown in Table 1 to Table 3. As descri bed
above, with the Conparative Exanples, the 10 apparent
density as the powder characteristic was of an average
level at 2.45to 2.70 g/cnB, and the flow rate was
inferior at 21 to 27s/50g, resulting in the
deterioration of conpactibility. The green density as
the conpacting characteristic was of a relatively
favorable level at 5.63 to 5.65g/cnB. Neverthel ess,
the rattler value at 1.25 t/CWV2 was 15 consi derably
inferior at 11.2 to 100.0% The sane result was
obtained at 1.5t/cnR. The radial crushing strength as
the sintering characteristic was relatively favorable
at 23.8 to 25.8kgf/mR. Contrarily, with the Exanples,
the apparent density as the powder characteristic was
of a standard level at 2.46 to 2.54 g/cnB, 20 and the
flowrate inproved to 28 to 29s/50g. The green density
as the conpacting characteristic was of a favorable
standard level at 5.59 to 5.61 g/cnB, and the rattler
val ue inproved significantly to 7.6 to 8.4% at

12
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1.25t/cn2. This also inproved significantly to 3.9 to
4.6% at 1 .5t/cnR2. The radial crushing strength as
the sintering characteristic showed 25 favorable high
strength at 27.3 to 27.6kgf/ m2. | NDUSTRI AL
APPLI CABI LI TY As described above since the Cu-Sn
powder of the present @gglon as the powder

met al | urgi cal raMInaterlaI po er yields superior
effects in that it is capable of increasing
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er nmetallyrgical raw nmateri al er co
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4, al |W@C@S$ﬂnﬁk@@b@dv@&"ﬁ%@%gp¢g qlgeéﬁygid% 'ocﬁcflgalqﬁﬁé'l to 3,
Wh%e'ﬁhgﬁ'%l. ﬂ@”gnam)d’rﬁi euo Nt ﬁén%fle\é aﬁ%v\)&raoﬁ’r'mered
conugacparftelzddtyolqutlooxzeﬁp@r_ powa ant enddatmmmttIT ipdnf)d_w
1 - ccor o_cl.al

1207, 08 Higelt o0l B BGBRES (QSEBLANP JRBAI 1o

wheﬁeted H@Wdef:u -§ng taixedit powdeTheiCu-rBixed xepopalater for an

oil-ARpPE hﬁ@e mrﬂéré’&eb@érlﬁ'ga' ms 1 to 3, wherein the
par @tm@fn -Sn sipntered conpact is a sintered

w[@@m%h@&psé&p&weﬁf%p&mﬁrzb@ brg Hsed as
pomw\nd&ﬁetéﬂu lcﬁlerﬁﬂr ﬁmaférwﬂ mﬁ%fr Wb@iﬂggt Qhén)éteps of

maﬁ'%*eﬁﬁqi'éﬁ%%”ﬁ@ﬁ“ei'rv oYY B St Phr e aB? ¥ bintering
Cu heawieg. and Sn powder, obtaining Cu-Sn pulverized powder by
pulverizing the sintered compact, and subsequently mixing the Cu-Sn
pulverized powder and electrolytic copper powder.

7. The manufacturing method of Cu-Sn mixed powder according to
claim 6, wherein the Sn content of the pulverized powder of the
partially alloyed Cu-Sn sintered compact is 10 tc 12wt%.

8. The manufacturing method of Cu-Sn mixed powder according to
claim 6 or claim 7, wherein the total Sn content in the mixed powder is
8 to 10wt%.

9. The manufacturing method of Cu-Sn mixed powder according to
any one of claims 6 to 8, wherein the partially alloyed Cu-Sn sintered
compact is a sintered compact of electrolytic copper powder and
atomized tin powder.

10. The manufacturing method of Cu-Sn mixed powder according to
any one of claims 6 to 9, wherein the partially alloyed Cu-Sn sintered
compact is manufactured by sintering Cu powder and Sn powder at a
sintering temperature of 500 to 700°C.

11. The manufacturing method of Cu-Sn mixed powder according to

13



6. The nﬁnufacturing nmet hod of Cu-Sn m xed powder to

be used as powder netallurgical raw nmaterial powder,

conprising the steps of 20 manufacturing a partially

al | oyed Cu-Sn sintered conpact by sintering Cu powder

and Sn powder, obtaining Cu- Sn pul veri zed powder by

VeI {sZ n a

amPlélnee df Ef%ﬂé#% Sfb g\ﬂ?ég ?\Al;dgﬁ'{]gng%f‘az%t%eyd%der of -100
meabp@l@ @i@ﬁdé@lytm cw@@afangmruof nd ORemtesth @freoarusad
12.m X?%é’?rY‘QﬁD ﬁ]'%riﬁeﬂ%dzéf é@'sm %xwgﬁ%%hﬁcé&dmg to

rized

cont ent_ of
any, ong &f @ﬁ'mﬁ ﬁoﬁ?eT@d Ve RIEY QUETSID QLUVQQM @qué of -100
me8&Bnghactnr iwtdchefined ;ﬂfw@éfsﬁf mami AewHelis ag4594 dtbﬂgess and

ime6 ar rein tal 0
elepﬁ'qlﬁbcn{:%ge‘go&agﬁr bf“% o)gngomgw ﬁg\ Fne powder of
-350amdsivisrd 5% oetlbed axfe @uxﬁm.m xed powder according

to any one of clains 6 to 8, wherein the partially
all oyed Cu-Sn sintered conpact is a sintered conpact
of electrolytic copper powder and atomized tin
powder. 10. The manufacturing nethod of Cu-Sn m xed
powder according to 35 any one of clains 6 to 9,
wherein the partially alloyed Cu-Sn sintered conpact
i s manufactured by sintering Cu powder and Sn powder
at a sintering tenperature of 500 to 700C. 11. The
manuf acturi ng nmet hod of Cu-Sn m xed powder according
to 13 any one of clains 6 to 10, wherein Cu-Sn

pul veri zed powder of -100 nesh and electrolytic
copper powder of -100 mesh are m xed. 12. The

manuf acturing nmet hod of Cu-Sn m xed powder according
to any one of clains 6 to 10, wherein Cu-Sn

pul verized powder of -100 5 nmesh and in which fine
powder of -350 nmesh is 45%or |ess, and electrolytic
copper powder of -100 nesh and in which fine powder of
-350 mesh is 25%or |less are mxed. 14
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