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BACKGROUND ART
[0002]
Oil-impregnated sintered bearings utilize the gaps (holes) remaining

between the original raw material powder particles within the sintered compact by
15 being manufactured with the powder metallurgical process, and can avoid trouble of
lubrication by impregnating a lubricant in such holes.

As a material that is suitable for oil-impregnated sintered bearings, an
alloy (bronze alloy) in which approximately 10% of tin is contained in copper is often
used. As the raw material powder of the bronze-based oil-impregnated sintered

20 bearings, mixed powder of copper powder and tin powder, or bronze alloy powder is
used.

[0003] In the case of mixed powder, since the tin powder will melt during the
sintering process and become dispersed and alloyed in the copper powder, large
holes (outflow holes) resulting from the melting of the tin powder are formed in the

25 sintered compact. Although these outflow holes are effective for retaining a lubricant,
pursuant to the downsizing of the bearings, the existence of large holes is becoming
disfavored, and the method of using bronze alloy powder, which does not generate
any outflow holes, is becoming popular.

[0004] The atomization method can be used as the method of producing the

30 bronze alloy powder, but since the shape of the particles is relatively close to a
spherical shape, the strength of the green compact before sintering is weak, and
there is a high possibility that defects such as cracks and chipping will occur during
the production process. Thus, electrolytic copper powder capable of increasing the

strength of the green compact with a random shape is used and mixed with tin
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[0007] As an improvement of the foregoing technology, the present inventors
devised an invention for producing copper/tin-based powder capable of increasing
25 the moldability such as the compacting density and rattler value of the powder,
improving the sintering characteristics such as radial strength, and additionally
reducing costs (refer to Patent Document 2). This technology is effective as a method
of resolving the foregoing problems.
[0008] In the trend of these series of technologies for manufacturing the bronze
30 alloy powder, the present invention provides technology for obtaining bronze alloy
powder having a fine particle size which is suitable for the manufacture of compact
oil-impregnated sintered bearings.
oog  [Patent Document 1] Japanese Published Unexamined Patent Application No.S62-



[0006] In the trend of these series of technologies for manufacturing the
bronze 30 alloy powder, the present invention provides technol ogy for
obtai ning bronze all oy powder having a fine particle size which is suitable
for the manufacture of conpact oil-inpregnated sinterddBedr? HyS20L0009]
[ Pat ent Docunent 1] Japanese Published Unexam ned Patent Application
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provisional sintering step of sintering copper/tin mixed powder, which is prepared by
mixing -200 mesh electrolytic copper powder and -350 mesh tin powder at a tin

20 powder compounding ratio of 8 to 11 wt%, in a reducing atmosphere at 300°C to
800°C and thereafter pulverizing the same, and a main sintering step of sintering the
provisionally sintered powder once again in a reducing atmosphere at 500°C to
700°C, wherein the sintered powder is subsequently pulverized and sieved.

[0013] The present invention additionally provides:

25 2) A method of producing sintered bronze alloy powder, including a step of
obtaining composite powder by subjecting -200 mesh electrolytic copper powder to
tin plating so as to achieve 2 to 10 wt% of tin, a step of mixing -350 mesh tin powder
with the composite powder made of tin plated copper to obtain mixed powder that is
adjusted so as to achieve a tin ratio of 8 to 11 wt%, a provisional sintering step of

30 sintering the mixed powder in a reducing atmosphere at 300°C to 600°C and
thereafter pulverizing the same, and a main sintering step of sintering the
provisionally sintered powder once again in a reducing atmosphere at 500°C to
700°C, wherein the sintered powder is subsequently pulverized and sieved.

[Effect of the Invention]
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3 is apeowdgrograph of the sintered bronze alloy powder obtained in
15Conpar ati ve Exanple 1.

[0015]
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a micrograph of the -200 mesh copper powder that was used as

the raw material.

Fig. 2 is a micrograph of the sintered bronze alloy powder obtained in

Example 1.

Fig. 3 is a micrograph of the sintered bronze alloy powder obtained in

15 Comparative Example 1.

[0016]

BEST MODE FOR CARRYING OUT THE INVENTION

The electrolytic copper powder that is used as the raw material powder

20 for powder metallurgy in the present invention is generally produced based on a

process referred to as electrolysis, and standard electrolytic copper powder that is

produced with this process can be used (Reference: "New Powder Metallurgy" by

Teruhisa Watanabe, Published by Gijutsu Shoin, Volume 5 Issued on October 15,
1987, pages 15 to 17).

25

The present invention uses electrolytic copper powder of -200 mesh (200

mesh under) of the electrolytic copper powder that is produced as described.  -200

mesh is equivalent to -75 um (75 um under). With electrolytic copper powder that

exceeds the foregoing size, it becomes difficult to produce fine sintered bronze alloy

powder.

30 [0017]

As the tin powder to be mixed, standard atomized tin powder can be

used. As the tin powder, -350 mesh (350 mesh under) tin powder is used. This is

equivalent to -45 pm (45 um under). In this case also, with tin powder that exceeds

the foregoing size, it becomes difficult to produce fine sintered bronze alloy powder.

Subsequently, copper/tin mixed powder is obtained by mixing the

35 electrolytic copper powder and tin powder at a tin powder compounding ratio of 8 to

4
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Thus, the temperature is set to be 700°C or less. This sintered powder is pulverized,
and sieved as needed to eliminate coarse powder to obtain the sintered bronze alloy
powder.

The sintered bronze alloy powder produced as described can be
pulverized easily, and fine sintered bronze alloy powder of -100 mesh can be
obtained.

[0020] As described above, the purpose of sintering performed in the two
stages of provisional sintering and main sintering is to disperse the tin to a certain
extent and achieve partial alloying in the provisional sintering, and additionally
disperse the tin in the copper in the main sintering. Consequently, it is possible to
ameliorate the deterioration of fluidity, which was a drawback in using fine powder,
and simultaneously advance the alloying in comparison to the conventional one-
stage sintering. Despite the sintered bronze alloy powder obtained as described
above is microfine, it is able to maintain sufficient fluidity; specifically a degree of
fluidity of 40 /50 g or less.

[0021] The foregoing explanation showed a case of compounding and mixing

tin powder with the electrolytic copper powder. Besides, it is also possible to

(53]
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[Examples]

[0023] The Examples of the present invention are now explained. Note that
these Examples are merely illustrative and the present invention shall in no way be
limited thereby. In other words, various modifications and other embodiments are all

25 covered within the technical spirit of the present invention.

[0024] (Example 1)

Cu - 9% Sn mixed powder obtained by mixing 91 wt% of -200 mesh (-75
um) electrolytic copper powder and 9 wt% of -350 mesh (-45 pym) tin powder was
subject to provisional sintering in a reducing atmosphere at 500°C for 30 minutes.

30 After the foregoing provisional sintering, the mixed powder was slightly
pulverized and coarse powder was eliminated with a 100 mesh (150 um) sieve. The
foregoing powder was additionally subject to main sintering in a reducing atmosphere

at 650°C for 30 minutes. Subsequently, this was pulverized and coarse powder was
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conpacThes, reep@iper giedn tempeaat stegngth (tdttterf\aleg)ovag obtaimed.ed bronze al | oy
powder is shown in Table 3. This is the rattler value when the green
J:%?’?bact density is 6.0 g/cnB. Arattler value of 1.3% was obtained in
Exanpl Eable Thus, a proper green conpact strength (rattler value) was

Appar ont dbHORLY LB GHE) BEiFee of 11wty CAPE o) PR in e g
di stributipappBrent density (g/cm®) 2.10

' Degree of fluidity (s/50 g) ' (Did not flow) |

Particle size distribution (%)




2.10 (Did not flow) +150 pmO0.0 +106 pm 0.0 +75 pm 0.1 +63 pm 5.2 +45 pm
12.1 -45 pm 82.6 20 [0027] [Table 2]

PCT/JP2010/050676
[oo27] [Table 2]
Characteristic Comparative | Comparative | Comparative | Comparative
items Example 1 | Example 2| Example 3 | Example 4| Example 5| Example 6 Example 1 Example 2 Example 3 Example 4
Apparent | 504 | 234 | 195 | 201 | 244 | 255 2.87 1.87 2.66 1.90
density (g/cm”)
Degree of ) !
fluidiy (/50 g) 246 21.4 33.6 30.3 20.5 19.1 21.3 Did not flow 224 Did not flow
Particle size
distribution (%)
+150 pm 0.0 0.1 0.1 0.0 0.1 0.2 0.2 0.1 0.2 0.1
+106 pm 9.2 105 11.3 3.4 12.6 15.1 34.2 5.5 26.4 10.2
+75 pm 13.3] 134 15.1 7.0 16.2 18.6 26.3 6.3 30.8 16.7
+63 pm 151 11.4 12.3 10.3 18.2 18.0 11.1 10.5 13.3 13.4
+45 pm 27.6] 185 25.2 22.5 276 28.7 12.6 23.5 13.8 26.5
-45 pm 34.8 461 36.1 56.8 25.3 19.4 15.6 54.1 15.5 33.1

ooz8] [Table 3]

Characteristic| Example | Example | Example | Example | Example | Example | Comparative | Comparative | Comparative | Comparative
item 1 2 3 4 5 6 Example 1 | Example 2 | Example3 | Example 4
: Ram(eo;);’a'“e 1.3 2.3 0.8 0.7 3.7 58 152 1.1 13.1 3.8

Note) Green compact density: Comparison of rattler value at 6.0 g/cm?®

oo29] (Example 2)
Cu - 9% Sn mixed powder obtained by mixing 91 wt% of -200 mesh (-75
10 um) electrolytic copper powder and 9 wt% of -350 mesh (-45 pym) tin powder was
subject to provisional sintering in a reducing atmosphere at 300°C for 30 minutes.
Subsequently, coarse powder was eliminated from the foregoing mixed powder with
a 100 mesh (150 pym) sieve. The foregoing powder was additionally subject to main
sintering in a reducing atmosphere at 700°C for 30 minutes. In addition, this was
15 pulverized and coarse powder was eliminated with a 100 mesh (150 ym) sieve to
obtain sintered bronze alloy powder.
The results are shown in Table 1, Table 2, and Table 3. As the raw
material copper powder, the same copper powder as Example 1 was used. As shown
in Table 2, the apparent density was 2.34 g/cm3 and the degree of fluidity was 21.4
20 (s/50 g), and it was possible to obtain usable fluidity.
Moreover, the green compact strength (rattler value) of the sintered
bronze alloy powder was able to achieve a rattler value of 2.3% as shown in Table 3.
Thus, a proper green compact strength (rattler value) was obtained. Note that, as with
Example 1, this is the rattler value when the green compact density is 6.0 g/cm3.
25 10030 (Example 3)



[ Ous] [ Tabl e 3] Not e) Green conpact density: Conparison of rattler val ue
at 6.0 g/cnB (43029] (Exanple 2) Cu - 9% Sn m xed powder obt ai ned by m Xi ng
91 wt % of -200 mesh (-75 0 pm) electrolytic copper powder an Yo of - 350

mesh (-45 pn) tin powder was subject to provisional S|Pr?tTér]P?|%1q/r95867@dUC| ng
at mosphere at 300C for 30 m nutes. Subsequently, coarse powder

el i ninated fronMites powdgophiginadbu aseinger3Shl Fiesh (10 HADSH PQW@ebFﬁ tigj eve.

LA S Y, I R

15pul V—Q‘DOM@SI&'@W&Q@‘J}%&QV@&T c@ﬁﬁerqbomerabad audjhistingy ttiéchmxam/thfé@ono')
sieve to obtain sintered bronze all oy reuts are

shown & Stawt’%: % wt%awpe Szlbl%fﬂdoT%lEN@QS‘a' &ﬁ“t?ﬂ%g r"%nﬁ F?éjcqé’l‘rigaPFrE € fBwder ,

h
’;pgaig@t}g’g %y was % g}&%@%ﬁ@héhthexgam ﬂ\t{yyﬂ_alglgﬁzﬁd Ehgg(s/ 50

9). an@barEeVmNcﬂJ@SWalsl elimmatéd awith s dBDenfesbi dﬁ&Oy,um SIeve The fwegover , t he

green conpact stren ra II I f th t d,bro I wd
s abPEVES HehPedBLRAILELPECt Tl ShOTng e PG PIme SR 2t o E S

pr oper ogriiﬁerﬂlrl% bs%hh@ﬂﬂ& Rhish 44 b@fvevi‘é&‘%hd"@%r@b@WGéﬂwaN@hm||ﬁ£t@7d as

t hi e rattler value when the green conpact density is
6 0 g/wmﬁa T resdq] 6E>pmm)p$|ev63)o obia gipEoed/osasy glioy powder. M xed powder
obt ai ned by add

WOpowder with a h gdﬁtsﬂ %r%%h ﬂ?n?@ﬁ’ eeg E@avlﬁgr% o&?‘é Ir?g%b{ﬂlf %’t S&at?r?%%\{vo - 200

15

20

25

mesh (mé%r%jcoﬁbéﬁbé\%éﬁ itlfe @99@6&0@@@%@@@ EBdinislei N@ak tmedoapshbmn
ratio to be 91 w/ W % was subject to provisional sintering sﬂgg{@
d

r educi ingTahlecd pihera@patrerﬂ dewilg was 138 afonut akd t@lﬁ'@éfﬁﬁaﬁf fly'd'tv w@

raen (£40) ghya & aboBhdfe s ElsRE L BTHRT SaeeRnlR e A kR R0 i

si nt er ig\ébthlh @sdidaaidng. at mosphere at 650C for 30 mi nut es Subsequentl Y,
this was pul veri zed and coarse powder was el im nated WI Sl af d(150
pm) sieve to obMareowemitbeedragnofe@Pact §jrepgitdrattier value) o e sifisre

bronze alloy powder was able to achieve a rattler value of 0.8% as shown in Table 3.

Thus, a proper green compact strength (rattler value) was obtained. Note that, as

with Example 1, this is the rattler value when the green compact density is 6.0 g/cm3.
031] (Example 4)

Cu - 9% Sn mixed powder obtained by mixing 91 wt% of -200 mesh (-75
um) electrolytic copper powder and 9 wt% of -350 mesh (-45 pm) tin powder was
subject to provisional sintering in a reducing atmosphere at 300°C for 30 minutes.
Subsequently, coarse powder was eliminated from the foregoing mixed powder with
a 100 mesh (150 um) sieve. The foregoing powder was additionally subject to main
sintering in a reducing atmosphere at 500°C for 30 minutes. In addition, this was
pulverized and coarse powder was eliminated with a 100 mesh (150 pm) sieve to
obtain sintered bronze alloy powder.

The results are shown in Table 1, Table 2, and Table 3. As the raw

material copper powder, the same copper powder as Example 1 was used. As shown

30 in Table 2, the apparent density was 2.01 g/em® and the degree of fluidity was 30.3

(s/50 g), and it was possible to obtain usable fluidity.
Moreover, the green compact strength (rattler value) of the sintered

bronze alloy powder was able to achieve a rattler value of 0.7% as shown in Table 3.

9



10 The results are shown in Table 1, Table 2, and Table 3. As the raw
mat eri al copper powder, the sane copper powder as Exanple 1 was used. As
shown in Table 2, the apparent density was 1.95 g/cnB and the de%ree of
fluidity was 33.6 (s/50 g), and, although the results RMEréPPhf&®87¢ o
Exanples 1 and 2, it was possible to obtain usable fluidity. 15MNoreover,
the grEeus, comperar gteeengempaekhsirergthyiEaitiey vatue) has ohtalped) Hplhatappoy

s, B FadieTe oS B Tatel Tpbleghnf T efter < TR SR8 e BT8P o

that . @xample gyxanple 1, this is the rattler value when the green conpact
density is 6.0 g/cnB. [0031] (Exanple 4) 20Cu - 9% 8{1 m xed ﬁwder g?éai ned
by mixing 91 wt %iof9% ppwdsr ghjdirg& by MyKing; ¢ %ﬁ’p%fr'zﬁ wBesh §48 9 wt %
~of -35 - j uht € MES) i i in a
°r educi ﬁ@@%gﬂ% gg%QéHSS%%&%g?Bg\é@?ﬁw%utB isséoshg%ﬁ%?t Y@?q@og?\gg%g’\%ger was
el i m naitgectf foopravistoridirsigieiring ini x edd paingetmaesphee a0606ES Ho( BO0Mpitesi eve.

feduct REORIBSIHFETEE BOBIST 6RS SOTNHER dLomthe dafeetngnmixsH Bojaer wih” °

pul ver i zed and, 9956 &W@WH@%?\%@H@%@%MB A dESha®sutid&Qopndinsi eve

to obtain si ngered E}r?%)gze alloy p .~ The results are Shownh in Table 1,
Tabl e @nteaing ihahl redcingsatrhesprane at 500°C forad@miialtaso Jpeadditioriethis wes same

wd Ex le 1 . .As,_sh 30hR Tabl
10gene: 1pENRGSSs! BRdgrR et dvas gt VR 190 A8% G150 AFE SRR Yery |
vas pogisiai §n’éé?ﬁ8?5tr@ﬁib HERAPbSWhENI di ty. Mor eover, the green
r

conpact strengt attler 'value) of the sintered bronze alloy powder was
abl e to achi eveThermstlterareashayvofin Olable ds Eddar?.i andralabie 3. Apdhe yaw

P2010/ 05067 Th t |
obt ai nB e/ £appRObovaEr e R PORRT e TORRET WP lseEL AT 01
green poTRRGt2 dRESigparest Gelsiy/ was 2.44 griniExnanhe delree of fluidity wasCB0:5 9% Sn

m xed powder obtained by m xi ng 91 Wt % of -200 nesh (-75 pm electrolytic
15copper ($ohgpranghit waswogsite taobtaie spallefBighy) tin powder was subject to

Subsequent v,  obGrEa%ro Mg, bR EPMBLTRIRRBYS (e Ve of g

Subsequently, ¢ er°was e oregoi ng m xed powder
with apihRenmel dodernms abevie. achhevd anratjer ngluposfcke? Ymas shddntin diabld §.

T P! ol PR e By B Ao 2R, e B A £
100 meghn Ehald Rk ﬁ’li??éelhégatgPF@Ue?%ﬁ?ﬁ%@ré&@é@ﬁg?&t‘dlé’ns‘i’c?"i@'%.ro glem?®.
able 1, Table 2,

The resupts are shown 1n and Table 3. AS the raw materi al
20¢@pPer (pewise 6)t he same copper powder as Exanple 1 was used. As shown in

TaDLe 2105 PR, SRR ek e M BF SPRP oY ek g ¥ ves
um) electrolytic copper powder and 9 wt% of -350 mesh (-45 um) tin powder was
subject to provisional sintering in a reducing atmosphere at 600°C for 30 minutes.
Subsequently, coarse powder was eliminated from the foregoing mixed powder with

25 a 100 mesh (150 um) sieve. The foregoing powder was additionally subject to main
sintering in a reducing atmosphere at 700°C for 30 minutes. In addition, this was
pulverized and coarse powder was eliminated with a 100 mesh (150 pm) sieve to
obtain sintered bronze alloy powder.

The results are shown in Table 1, Table 2, and Table 3. As the raw

30 material copper powder, the same copper powder as Example 1 was used. As shown
in Table 2, the apparent density was 2.55 g/cm3 and the degree of fluidity was 19.1
(s/50 @), and it was possible to obtain usable fluidity.

The green compact strength (rattler value) of the sintered bronze alloy

10



Mor eover, the green conpact strength (rattler value) of the sintered bronze
all oy powder was able to achieve a rattler value of 3.7% as shown in Table
3. Thus, a proper green conpact strength (rattler val u%) was obt ai ned. Note
that, as with Exanple 1, this is the rattler val ue whéfk Y ABZYrEdnEbhmpact
density is 6.0 g/cnB. 20 [0033) (Exanpl e 6) . Cu - 9% Sn m xed
powderpamidet was abje rid ohip\el aweddestvalue of fe@% as Bhopm inellabler 31 VEVe 2opper

wd d 9 wt% of -350 ; i - ' t -
P ovs raReS PR s LE R AR kil VB haRE Wi o) s with
Subsequigithplk. 1, QRIS hed RMIST valBs wileanineajreen toompachdehsityeigd.0g/emked powder

with 25 a 100 nesh (150 pm sieve. The foregoi ng powder was additionally
ooudj ectCarapangtive &xanyredy in a reduci ng at nosphere at 700C for 30 m nutes.

sihaddition theg wap Sileld pERdanSoGRUPEy RANAG! MRRAcl BDDFeh prsh a

Y100 nesh (150 p si’'eve to obtaln sintered pronz oy powder .
The r gau) efecrgtytihospparnpdediteaid Tak¥eof ;3% hdderb(-453umAdint pewderwaat er i al

copper powder, the sane copper, powder .as anple 1 d, sh in
Tabl e SUbi@HIOapONISEMA! FIHETDG e’ § _%n%/agr%@ggh%fet ﬂﬁggggﬁggr 8@5'?1“\.5’1? 'ty was
19.1 (£4S01Q) for%@?ingt?r‘ﬁ@%i Séi{i‘ée‘ﬁnbot@hﬁké'd Yl \fvlas“éﬂiPhNy pUngrgegen
conpact strengt rdattler value) of "the sintered bronze all oy

PCT/ J PRl 66 85e6GNpenmas aliasnaltedewitio aathl evesha( Tkt pmersiend. friseagestly.as

h in Table 3. Thus, . t st t :
10900 a1 ribg. forestaing haraes wedSHeRsins eequciadBRRbutdiE HiBr G0, af ey  pas
%fj een Ij\oémﬂﬁén,cﬁ&s\'/v dubveliZ&d% s Boalse: PRdddrGRaD @lintihated uigal £00Linesh
e

aY
- 9% Sn m x powder obtained by m xing 91 wt % of -200 nmesh (-75 pm
el ect rdi50tiro) siegpdo optaidsintared ironzewdey P8BUEfesh (-45 pm) tin powder was

subj ect to provisional sintering i r educy f.ar, 30
m nlut es. Af ![Oer jﬂ-ﬁg r1e8\"%§1(ﬂrﬁgsrﬁ)rvﬁbi"gi.®%$d‘3ﬁ1 e??érig?ﬁ#)ﬁ?b% %cﬁsgg'\%l(arfgwwas
sl i ght fnwtdhdl Vesdpes do dde € Oies 8ap@Wdepp & poridien amtdimpleh 1 awadOusees hin( 150

pm sieve. Subsequently, 15 the foregoing powder was sint rﬁgl in atreduci ng
15at nos phempasatives GEampuie 30 thaut@meratweaegimalan,s'nmﬁ@ WS %é Ver 89 d"&nd
coar se_po [ . ;
ot nt or 5308 s S25aifiey Feffiaffiethd 3t & igtter Baibdathe Rl MEUGARPbAR, . |
Tabl e ygnes@ﬁﬂinV@hii@nB- As the raw material copper powder, the sane copper

powder as Exanmple 1 was used. In 15 rative EX le 1. the te rature
of main sinteri hfe\aRPareiciensiy W%Z%S&EFE %Wethﬁb‘flgﬁ%ﬁgfjfglp ysWﬁn'giisﬁg at
a hi gher : idd b&ti ' iti e th
The apoio BT RRERIES ARy S CORRIG B8 pRlveraBual 23p0ie MRON S e

20( s/ 50 gihteasd misshbecdrhaihdirdgnedh srcbiheai stegpe dfithe pullvasizedaavderbeas rund.

difficult since the 20 sintered massg beca har dened, —and t he shape of the
pul ver FE%@'BW%@ \%ﬁ"'? siteredmianss @ﬁ%ﬁPBWHEHS SHRWT L] ﬁ'peged bronze al | oy
powder is Sho"‘“do’f‘nsgggentﬁ', the rattler value 59 R$E iR dthet direrghtt OF efie yaddre as

the index of the strength of the green conpact deteriorated to 15.2%
Mbr eoveompabiedeteaosated dadid. 2+ 1Mdorepreh))theexpanse peweer ah0B0wsh kasdma evi ng

after Fnrc])ere pt%'a\(\egbgﬁaati% e giré(\j/ir{[gh%ﬂ%F qﬂgcb&%ﬁi(atﬂ!ns, OagolS(ﬂgt Srrcjc‘ﬂrcf’r&iﬁp ‘also
25 deteriorated.

0o3s] (Comparative Example 2)

Cu - 9% Sn mixed powder obtained by mixing 91 wt% of -200 mesh (-75
um) electrolytic copper powder and 9 wt% of -350 mesh (-45 pym) tin powder was
sintered in a reducing atmosphere at 650°C for 30 minutes, thereafter pulverized,

30 and coarse powder was eliminated with a 100 mesh (150 um) sieve to obtain

sintered bronze alloy powder.
The results are shown in Table 1, Table 2, and Table 3. As the raw

material copper powder, the same copper powder as Example 1 was used. In

il il



[ 0035] (Conparative Exanple 2) Cu - 9% Sn m xed powder obt ai ned
by m xing 91 wt% of -200 nesh (-75 pm electrolytic copper powder and 9 w %
of -350 nesh (-45 pm) tin powder was sintered in a reduci ng at nrosphere at
650C for 30 minutes, thereafter pulverized, 30 and cd4&rdélpdlidr 0Gas
elimnated with a 100 nesh (150 pnm) sieve to obtain sintered bronze all oy
powderComparative Exampiee? rrgouisianah siteringwyap mot @eriermed taml eheresiifg argpl e 3.

As the raw erial copper, po e-1 was
ssed. SHiENSETST DioGRER04E WBRkee BFvY Blai iR MEE iz g
was nobrop8sd. OrHERSh pArBet Heesifyeras 1ssagrenobt ai ned from produci ng the sintered
bronze all oy powder with a si.ngl e sintering process ,Th?@p ar ent %;gsity
was 1.87 g/ cnB. Meanwhile, the flugEnahithe pawseTrvag apipfesior ¢ %&/@%ﬂre so
~inferigr. th Jwui di 0 BASM & udpe uring
“t he rre@gﬂ'&ye?rélﬁl%jqﬁ?tdrg%éﬁe%gglg?%eﬁ%%u%ﬁuﬁwth%t r&11(5}@'|¢§)lcj)wcler \Aﬁﬂ?uddhs(?%g@\%i (?hout a
const afiidity, awedeowaser doliidbstdpherithoonel coriBitentr faw | dawnwedndefras theefunmeex of
the strength of th;ﬁ&r een congact was 1.&00%0036 g?Corzgar as'rtTL\sf@ Exanpl e 3)
Cu - ovhsratiekeupFRdBE IRREPNEE %Sﬁnﬂiﬂkpé reRPFOBIPAB AR e (- 75 10 pm)

gola%f;ﬁ&qﬂqbgrawgwa r and 9 wt % of -350 nesh (-45 pn) tin powder was

o provisional sintering in a reducing atnosphere at 250C for 30
m nutes. After €Che $%r&yoiirgd pooriesobtehed byteixinggd 1 W% of 288 ekl & Swas

slightly pulverized and coarse er ., \wa i M nat Wi (150
10p 261 whe Sesi il 6ahS PORBST BRen e Shates Mad G birdah AORPERRe! fo

at mos phaf; fsi nguines - ' HidsbBBre Bhi2s0n@fopBOvelinutesl and

coar seQL[(J?))%ﬁ%riei@rO évas el{)rﬁ)énll sﬁgttég?ggv&ht% rgé?%gganégsh 156e pm si e_vg to otIJt ain

si nt er Aftebtion feregbingy ppwsienal sintering, the miggd pewden wagr LigbHy v YSTIZE8hl e 1

Table 2, ;and Table 3. As the r eri . per

powder 233 C@%P%Wﬁewéslré@af‘afﬁ\ﬁ @h’f&b gbiﬁ%%@r%ﬁ%%%%?%errpEreglf[Hﬁ’r e of

Pr ovi siHanleddift pbvder Was AhREe@Nlarbéudfg benpspiatrerat 7H50°Grfon 36iminetdsng was

750C, and the results are obtained fromsintering at a | ower t;%r@era ure

15t han t lneadditidin t thimwasfpulyerizadearsCoprareReVEar WastiBVpated With #al O mRSEY i ng

and sipterin t i r.. condi tions of the present

i nvent {Hc‘):ﬁ‘i"ﬂ%%é(eﬂﬁi%#@ﬁr‘?’t"lietgf%gﬁ%ﬁﬁéealw%wd&he apparent density was 2. 66

g/ cnB and t he dggeersoftsfdrai shidwn wasTaide 41,(FalHe ) anddladabld.eAs [thediawy was

obt ai ned, but pulverization becone difficult, since_the %i at ered rraéslnbecarre
n

har dengtteri dcenrers Rayaent thensapn PePPee PPEM?S i PBInd 48SuH'eF
o SP R E e e e SRR Sk iUy g e B Lo
20( Conpaterhperatirsasfrhaindintering was 750°C, and the results are obtained from sintering
at a lower temperature than the conditions of the present invention in the provisional
sintering and sintering at a higher temperature than the conditions of the present
invention in the main sintering.
The apparent density was 2.66 g/cm3 and the degree of fluidity was 22.4
25 (s/50 g) and usable fluidity was obtained, but pulverization become difficult since the
sintered mass became hardened, and the shape of the pulverized powder was round
as with Comparative Example 1.
Consequently, the rattler value as the index of the strength of the green
compact deteriorated to 13.1%.
3000377 (Comparative Example 4)
Cu - 9% Sn mixed powder obtained by mixing 91 wt% of -200 mesh (-75

um) electrolytic copper powder and 9 wt% of -350 mesh (-45 pum) tin powder was

subject to provisional sintering in a reducing atmosphere at 650°C for 30 minutes.
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Cu - 9% Sn m xed powder obtained by m xing 91 wt % of -200 nesh (-75 pm

el ectrolytic copper powder and 9 wt % of -350 mesh (-45 pm ti n powder was
subject to provisional sintering in a reducing atnosphere at for 30
m nutes. PCT/ SP2010/ 050676 After the foregoing provi §06ﬁéF2%¥q{tOéPPﬁ% t he
m xed powder was slightly pulverized and coarse powder was elimnated with
a 100 Avfwhth(elﬁﬂegomgspr@vsjor&hlmmquegt the Mixed PEOMEEHi WS SRR PHYSTEERt er ed

Ul verdihaonse RomTgons mmiaRs Wi & Rl b oL A Gt SoskllEntRS e
|t g _?_gt)t‘lﬂbrfo%g'%grﬁ{ SQWBéPWé@ sty PoNERIucing atmosphere aT#E0t@darl 3@ mangteshown

and Table 3. As the raw mater.i al pper p t he
sane clom:dﬁltlmvtb@rwas Pekeiized andeearsserPWas V@ﬁ’rﬁji qtgg V@ﬁhﬁpﬁ%bdwesphe

terrper re of. Vi S| i il rand the tenperature of main
Usi nt erartffg 22%80 it?g'q?h‘égﬂegj gggpgfgggglgned fromsintering 10 at a
hi gher terrper at gRe rebalts bhe srmm ri Crrableoﬂ ﬂ’mblqaﬁesmdt Tahleedt iAm ther rawe
provi sional sintering and sinteri ngoat a r tenperat ure t han t

condi tMetefiabfcaher pp@yesk thev 8AMEoROPRE HQW [ PSsi é'?'?'ﬂg YA Léﬁ:? ar'Bnt
densi tég%%ﬁ%*v%oE%ﬁBgaeﬂ the Oﬂﬂ%réﬂﬁe Q)‘P‘b‘#@\hsﬁhéﬁélﬁ%ﬂl@%ﬁ@@@OP@%daﬂheve

fl owed urdity could not be neasured, since the
flow Otfenmmd&rre\mma:inssumtpnmg Mmm5@°ICovamigth@0‘@ﬁuktﬁ arel sbtairachfionysintesingt he

10F | i ci 2@ Bisea PapoTR B Ao corations 6 18 Begiert it g piRRTRRal o
of theg fefrl%ggéh Oélnfetﬂ‘%ﬁaéteﬁnlomp@%péﬁﬁmréathﬁhathbec@’ﬁdlﬁorﬁé’/oofhblé preseats

unsui t a e raw fraterial powder for bearings since tgle fl ui ?b&é was
i nf eri mvenfén INBUSTRIIALSINERNY CABE LApPar¢aiodasity Was 1.90 glcms Ay

above, with the.nethod, of dC|n t he

accor dPﬂ\dd?bOBW?d @§é1ﬁscf'ﬁ9§ CH, q“feq §"'%h@s| ofgesf)ghglag{l%gwg?d

ef f ect o ofncB8LIAM, a@ih@et&epfﬂgw & powaae v@ddl@ystpdeﬂhoba\ﬂomgngi dowrewaar t i cl e
Si ze fch I's sui'table for the manufacture of conpact oil-i e lgﬁated

15si nt er echdiaatly figs) thedunaeli durmgithe measureBent eﬁfélcametgre%
raw mtisrr e R alB oGl Coen [rvention 13 effective as the
bronze-based si mheregidromes asahbandeedf dse shrengtavointheegrieah qmnm;rt VBT f or
and pafavosaiiaraly 350, Rt BrwAs AIRLIGp e SRBe T FIRISHT PRECRLAST b e
g@;lhnlailcgqh%?Bk@yigﬁ%ﬁg%b%];gug% lI\J/lrSe of conpact oil-inpregnated sintered

20
INDUSTRIAL APPLICABILITY

[0038]
As described above, with the method of producing the sintered bronze

alloy powder according to the present invention, it is possible to yield superior effects
25 of being able to provide bronze alloy powder having a fine particle size which is
suitable for the manufacture of compact oil-impregnated sintered bearings, and
additionally provide bronze alloy powder with fluidity that will not deteriorate the
productivity even with use of fine raw material powder. Thus, the present invention is
effective as the bronze-based sintered powder to be used as the raw material powder
30 for the powder metallurgy of oil-impregnated sintered bearings and the like, and
particularly as the bronze alloy powder having a fine particle size which is suitable for

the manufacture of compact oil-impregnated sintered bearings.
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1. A method of producing sintered bronze alloy powder, including a

provi sional sintering step of sintering copper/tin m xed powder, which is
prepared by '5 mxing -200 nesh electrolytic copper powder and -350 mesh
tin powder at a tin powder conpounding ratio of 8 to PETWB405%H °3°PEduci ng
at mosphere at 300C to 600C and thereafter pulverizing the same. and a nmain
sintering step of sintering the pr@\ﬁi/’éM@nally sintered powder once again in
a reduci ng atnosphere at 500C to 700C, wherein the sintered powder is
subsequent |y pul verized and sieved. 10 2. A nmethod of producing sintered
bronzet al | oy posdafethbdcbgiroguéingt eiptarbdobtarizel rajlogoppodet, e innbvdieg ay

subj ect i - 200 h el ectrol yti i i
2ch! RO SITESIB A F ST G IPeH R A SR R ET h S ORIEF Y h t he
ggﬁgf@gﬁgegg@[mgm%@én&gﬁbt RbBHEM pEARBE arkc 980 FhasHmiinclowaydet d RAt s

( ( 0 achreve atio of 8 to 11 w9% a provisional
si nt erpovgdet epmpbuidingi natier 6§ toht! nit%e dnpoweducing aimosgoeiengt 80RdspgRer e at

T Al

Sul vert ZKelﬁl e g?sggtvetergq MRdeMBBEET AydiRanSh MedUERgPawHEspicte Satb560L@ bl y
700°C, wherein the sintered powder is subsequently pulverized and sieved.
2. A method of producing sintered bronze alloy powder, including a step of
obtaining composite powder by subjecting -200 mesh electrolytic copper powder to
tin plating so as to achieve 2 to 10 wt% of tin, a step of mixing -350 mesh tin powder
with the composite powder made of tin plated copper to obtain mixed powder that is
adjusted so as to achieve a tin ratio of 8 to 11 wt%, a provisional sintering step of
sintering the mixed powder in a reducing atmosphere at 300°C to 600°C and
thereafter pulverizing the same, and a main sintering step of sintering the
provisionally sintered powder once again in a reducing atmosphere at 500°C to

700°C. wherein the sintered powder is subsequently pulverized and sieved.
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