2218710 SI NTERED ALLOY MATERI AL AND PROCESS FOR THE PREPARATI ON OF THE SAME
Background of the Invention Field of the Invention The present invention
relafes to a sintered alloy material and a process for the preparation of
the sang. Particularly, it provides a sintered alloy material which is
excellent in strength, corrosion resistance and fitness, i.e. adap?algirqigﬂ ‘] 0
with a mati ng nmenber such as a shaft and exhibits a | ow coefficien
friction, thus having performance suitable for use as a bearing materi al
and a process for the preparation of the sanme. As described above, the
present invention is BINTERED QULOYS MATERThIANY PROCESSIBORNC! udi ng

oi | -inpregnated sintered bearlngs ‘and. the preparation thereof. Description
of the Prior Art JIS PARR K ¢ fSAMEN oi | -inpregnated sintered
bearlnG”“Partlcularly, it prescrlbes in detail for various bearings

i ncluding those of cylindrical, flanged cylindrical and spherical shapes

whi ch are applicable to donestlc el ectrical appliances, sound facilities,
busi ness machi neBackgriannd m%lt’?ﬁa(ﬂmmlm’ut onobi |l es and ot her
cargo-t{ransporting or handling

Fleld of the Invention

]
| The present invention relates to a sintered alloy

material and a process for the preparation of the same.

~ Particularly, it provides a sintered alloy material
which is excellent in strength, corrosion resistance
and fitness, j.e. adaptability, thh a mating member such as a shaft and
exhibits a low ccefficient of friction, thus haviag |
performance suitable for use as a bearing materia
and a process for the preparation of the same.
As described above, the present invention Is
applicable to sintered alloy materials lnclud nz
oil—impregnated sintéred bearings and the prepar-ztion
A

thereof.

Description of the Prior Art

JIS B 1581-:.976 prescribes for an oil-imp:é;nated
sintered beafir:. Particularly, it prescribes -.xn detail
foxr variocus kearings lnclualng those of cylincérizal,
flanged cvlincérizal and spherical_shapes which zre
applicablé to dcmestic electrical appliances, scand
facilities, business machines, agricultural machines,

avtomobiies and -ther cargo-transporting or haniling



machi nes. Further, it also contains description on bearing materials and
representative exanpl es thereof including.pure iron, iron-copper; o

i ron-carbon, iron- copper-carbon, iron-copper-|ead, bronze, copper and ° -
| ead- bronze alloys. Further, Japanese Patent Laid-Open No. 51554/1981,

di scl oses a bearing material obtained by sintering a green conpact

conpri sing powdered iron and powdered brass. Furthernore, it has been
proposed i n Japanese Patent Liad-Qpen NO 200927/.1985 by the inventors of

the BT esenhabRLGRY On 4t Gl s A HELLGAPARL SO00ELSEOG, Pader ediron.

powder edbr ass an ni‘cke In a reducri ng atnosphere. The

above oil -j d . Si; J£gg%ﬁggq)"i ' a For
conmponent QEEES% r%%%%%£§$¥$¥¥§§§%‘mnt a'n%Y?H§Q%%%g£? gﬁgrggfrosion

resi stanceingQuidial §die apRdh catFoR- LOGREPT i SohlBhigds though they ate

excel lent in skelefal strength to be sultable use uridér "a high |l oad. On

t he contrabbppbfie_c%&@cﬁ:,oiilrdrmrcga&a’é%asdntﬁ&dz@?%bggércaﬂari si ng copper
or bronze as a major conponent are too poor in strength to be used under a

hi gh | oad, lelad+pirdney anesyexcel lent in the fitness and corrosion v
resi stance. Although the above oil-inpregnated sintered -2- '
Further, Japanese Patent Laid-Open No. 51554/1981
discloses a bearing material obtéined by sintering
a green compact comprising powderediron and powdémd
brass. Furthermore, it has been proposed in Japanese
Patent Liad-Open NO. 200927/1985 by the inventors
of the present invention to sinter a green compact
comprising powderediron, powderedbrasé and powdered
nickel silver in a reducing atmosphere.

The above oil-impregnated sintered bearings
comprising iron as a ma’or component are poor in their
fitness with a mating ~ember and corrosion rezistancs.
so that the applicaticn <hereof is limited, though Q/
they are excellent in sksletal strength to be suitable
for use under a high Icz2.

On the contrary, tze above oil-impregnated
sintered bearings comcrising cooper or bronze as a
major component are tcoc »oor in strength to be used
under a high load, thoﬁgh they are excellent in the
fitness and corrosion resistance.

Although the abecve cil-impregnated sintered



bearings conprising iron and copper (ircluding iron-copper-Ilead alloys and
i ron-copper-carbon al |l oys) exhibit characteristics which are internediate
bet ween t hose” of the above two ki nds of bearings, they are vet insufficient
in strength and corrosion resistance. The bearing of the Japanese Patent
Lai d- Open No. 51554/1981 prepared by using a green conpact conprising iron
and brass is poor in strength and fitness with a nmating nenber, though it
is excellent in corrosion resistance. Further, the Japanese Patent
Lai d-Open No. 200927/1985 ains at attaining a sufficient i mprovenment in the
corrosi on resi st2ARELRGE FOMRFIFHNY nirpe apdfeperent (dpcluddfdon by the
addi tional use of nickel silver, while securing the strength. However, the
resul ting beaHlnf?@F?REP%Fmb?%as%}1%?&0?6@ylFﬁ“rﬁﬁgéeEhgﬁéépérPé@P¥§)
particularty in the fitness with a tlﬂ% mepber sych as shaf% The
present inventi dit Qﬁ$d%§ar?9§?ﬁ%§Féﬂs P&GRNAFEr LRFCIR 8%&?F§| GE¥6SPo0 80%
by melght of iro 11 to 52% ht of _gop 6 to 32% ht of
zinc, 0.1 to O. 83“5 ?gﬁ?e %ﬁé °1kf88§ geahﬁaﬁéPaﬁv 5$£ﬁhﬁ§ nese and
: 0,
0 to 4. 0’6by MB'§E s@%glcfeﬂkagg Q ¥é§8tﬁ BREO2 r¥o%10%5 t%ls%ance
| The bearing of the Japanese Patent Laid-Open

No. 51554/1981 prépared by using a green compact

comprising iron and brass is pcor in strength and

fitness with a mating member, though it is excellent

in corrosion resistance.

Further, the Japanese Patasnt Laid-Open No.

200927/1985 aims at attaining a sufficient improvement

in the corrosion resistance ané lowering in the

coefficient of friction by the additional use of nickel

silver, while securing the strength. However, the

resulting bearing is not always satisfactory in these

(N~ characteristics, particularly In the fitness with a

mating member such as a shafz:.

The present invention prcvides:

A sintered alloy material comprising 20 to 80% by
weight of iron, 11 to 52% bv weight of copper, 6 to
32% by weight of zinc, 0.1 to $0.8% by weight of tin,
0.1 to 4.0% by weight of manganese and 0 to 4.0% by

welght of aluminum and having z porosity of 15 to
= C e



28% by volunme; a sintered alloy material conprising 20 to 80% by wei ght of
iron, 11 to 51.7% by wei ght of copper, 6 to 32% by weight of zinc, 0.1 to
0.8% by wei ght of 5 tin, 0.1 to 4.0% by wei ght of manganese, 0 to 4.0% by
wei ght of alumniumand 0.5 to 5.0% by wei ght of one or nore solid,

| ubricants such as graphite, nolybdenum disulfide or |ead and having a
porosity of 15 to 28% by volune; a process for the preparation of sintered
10 all oy material which conprises adding 25 to 400 parts by wei ght of
powder ed manganese bronze conprising 30 to 40% by weight of zinc, 0.5 to 5%
by wei ght of pasgapeselufled to 1.0% by weight of tin, 0 to 5.0% by wei ght

of alum nium and the bal an f. C er 1 i | i ot es to
100 parts by weight %fsﬁgg Eggdaﬁgg ,mgggﬁéggfﬁéagxgsg%?aggeégggﬂéer —_—
m xture, sintbyiwgight offt dinved drieare cohpietbundesghtngft keppent eed—
conpact SO asy}0 GigV s QR Lt fd5.10,28% 0 ;

a process fort%hg@b%r ?pgrgtgi&gﬁko%bfg Zsﬁ%érgdgalﬁyoyyﬁgfggﬁya?@g\hggﬁ (C:)grrpri ses
adding 1727 t51887081lpaet ¢ - i gridit prhwerrgRrnesganBsEobrlelZe by 5
conpri sing 30yk@gARYuleY MRIGMi Zid1Co.d. Bot 8.930%PYwaeiRiht oef JxenNganese,

: 1. 0% i gh f tin, 025 " to 5.0%30 35
0.3 to 0 Ob%rm%o%ets%lfa Tubricants such gs graphite, molybdenum

disulfide or lead and'having a porosity of 15 to 28%
by volume; a process_ for the preparation of sintered

10 alloy material which comprises adding 25 to 400 parts A
by weight of powdered manganese bronze comprising 30
to 40% by weight of zinc, 0.5 to 5% by weight of
manganese, 0.3 to 1.0% by weight of tin, 0 to 5.0% by
weight of aluminium and the balance of copper and

15 unavoidable impurities to 100 parts by weight of
powdered iron, compacting the obtained powder mixture,
sintering the obtained green compact and sizing the
sintered compact so as to give a porosity of 15 to 28%
by volume, and

20 a process for the preparation of a sintered
alloy material which comprises adding 17.7 to 387.8
parts by weight of powdered manganese bronze N
comprising 30 to 40% by weight of zinc, 0.5 to 5.0% by
weight of manganese, 0.3 to 1.0% by weight of tin, O

25 to 5.0%

30

35



by wei ght of alum num and the bal ance of copper and unavoi dable inpurities
and 0.5 to 5:3 parts by weight of. one or nore solid |ubricants such as
graphite, nol ybdenum disulfide or lead to 100 parts by weight of powdered
i ron, compacting the obtained powder mi xture, sintering the obtained green
conpact and sizing the sintered conpact so as to give a porosity of 15 to
28% by volune. Detailed Description of Preferred Enbodi nents The sintered
alloy material according to the present invention conprises 20 to 80% by
weight of iron, 11 to 52% by weight of copper, 6 to 32% by weight of zinc,

0.1 to 0.8% by we P&nghtt b2 all8hihu® ahd0oHY BBIG¥e Yt %d#géw@n%’d 0.1

to 4.0% by melght o] nganese. OMng to this restriction

conposi tion, theyRakeidablieS imERIQEd s RGO ISt 9 E5IsHrane & ank i %]Htengt h,
whil e keeplng the fitness with"a mating nenber at a hlgh | evel . |

hi gh-strength maggagaee o adze isdlfiar MR 3FNEd IRt Adyrapyide] es by t he
addi ti on of manganese, alumnumand tin in proper anounts to thereby

i nprove~the corr agilgbdedins ddsoe faideheut lle@erddd dtheditdess wiidnhta mating
menber + #f the iron content is | ess than 20% by wei ght, the skel etal
strength due to bifopowdielreg lieony Icdompalctitiy the obtained powder

mixture, sintering the obtained green compact zand

sizing the sintered compact so as to give a pcrosity

of 15 to 28% by volume.
Detailed Descriotion of Preferred Embodiments
The sintered alloy material according to =X

present invention comprises 20 to 80% by weigihz of

iron, 11 to 52% by weight of copper, 6 to 32% =¥

weight of zinc, 0.1 to 0.8% by weight of tin, ° to 4.0%

by weight of aluminum and 0.1 to 4.0% by weizhz of

manganese. Owing to this restriction on the ccnaposition,

the material is improved in corrosion resistance and
~ strength, while keeping the fitness with a mzting

member at a high level. That is, high-st*et:-i

by the additicn of manganese, aluminum ané =iz in
proper amounts Zo thereby improve the corrosi:c:
re51stance witzout lowering the fitness witX =z mating
member.

If the iron content is less than 20% br wsight,

the skeletal strength due to iron particles Wil not be



- 5- obtained sufficiently and the use of |arge amounts of other

conponents will be necessary resulting in.an enhanced cost. On the
contrary, if the iron content exceeds 80% by wei ght, the coefficient of »
friction will be enhanced, while the corrosion resistance wll be .

remar kably | owered. The sintered material according to the present

I nvention contains at |east 11.0% by wei ght of copper to thereby secure
excellent fitness. Further, the copper content is also limted to 52% by
wei ght or below to |ower the cost. The sintered material according to the
present inQekaipadcenfiindentlrveasd Shepsteiafhtlagioe iamounys ch i s coupl ed
wi t h copper, manganese, alum num,and tin to secure high corrosion

r esi st anceCETRENSKEORBRAEAL S| ¥1alsHe NPCESFALY 32 s0dtipandinght or bel ow to
secure suitable fitness. Further, the material of the present invention

contai ns afh| EREENEedy RS tuei Gt TR FONGRREYe LT (118 SRPRIRICE  he
strength and corrosiQn resistance effici ly. The anese content is
al so Iinit@ﬁcFSdE.g&gbyngﬁdﬁPtdrt%?l&ﬁéigfggﬁﬁteﬁé§§¥kﬁﬁl°9itness-h§

secured, whi, he increase in.the efficient of _friction is,depressed.
The pomderwﬁhit Fe CCORPFE Vn&ﬁﬁhg 5%%V§Q§ﬁﬁﬁﬁﬂﬂnEFSISténce ie-

be remarkably lowered.

The sintered material accord;ng to the present
invention contains at least 11.0% by weight of copper
to thereby secure excellent fitness. Further, the
copper content is also limited to 52% by weight or
below to lower the cost.

The sihtered material according to the present
invention contains at least 6% by weight of zinc,
which is coupled with copper, manganese, aluminum ang
tin to secure high corrosion resistance. The zinc
content is also limitesd to 32.0% by weight or below
to secure suitable fitness. Further, the material s
of the present invention contains at least 0.1% by
weight of manganese t: thereby enhance the strengt:
and cofrosion resiscance efficiently. The manganess

content is also limizs3d to 4.0% by weight or below,
so that excellent Zitness is secured, while the izncrszse
in the coefficient cZ friction is depressed.

The powder mixture comprising the above compornents

is compacted, sintersZ and sized so as to give a



I's conpacted, sintered and sized so as"to give a porosity of at |east
15% by vol ume. The sized conpact thus obtained can be inpregnated with a
suitabl e anount of oil to exhibit inproved |ubricating properties. The
porosity is also limted to 28% by vol une or below to secure high strength.
The material of the present invention may contain at |east 0.5% by weight
of one or nore solid lubricants such as graphite, nolybdenum disulfide or

| ead for. the purpose of enhanC|ng the | ubricating propertles and reduci ng

h ff f f h d 5.0%b
o oheor Bel ow SRS AT RS o Bhn FgeEheBeactn:

I nventi on, copper, nese,, al um num \nd ti r |t aneously
added as rranganese ‘%ér o%(r;bztear%l{(;ecm%ecfa%ob } recra%(? ‘ﬁgt’ﬁb§ %{ellmgé %ﬁSf zi nc,

0.5 10", 03 by ehin Dlo PGS B 4 O oulnpaega wggneagag in 0 to5. 0%
by wei ght of alun1nun1an ance er and unavol e inpurities.

Thi s met hod of a ngane c Crau
t’ﬂ?lse coﬁ%#ﬁe%%% £ oy PIFS cBq £aulled @

separatel § preparln succe55|ve i ng them and

prevent¥’t he segrRGAINEHPIHERRN €9 RANEAE gghgegg}gnggg honmogeneous n1X|ng
of the conponents and the easy formation of a sinter of a honpgeneous

structure. . The material of the present invention may contain
at least 0.5% by weight of one or more solid lubricants
such as graphite, molybdenum disulfide or lead for

the purpose of enhancing the lubricating properties

and reducing the coefficient of friction. The content
thereof is also limited to 2.0% by weight or below

to thereby secure high strencth.

According to the presernt ihvention, copper, zinc,
manganese, aluminum and tin zre simultaneously added
as manganese bronze powder ccmprising.30 to 40% by
weight of zinc, 0.5 to 5.0% zv weight of manganese,
N 0.3 to 1.0% by welqht of tin, 0 to 5.0% by weight of

aluminum and the balance of copper and unavoidable
impurities. This methoé o =z3ding manganese bronze
powder overcomes a trouble c¢Z separately preparing
these components and successively adding them and
prévents the segregation cI sach component to permit
~ the homogeneous mixing of the components and the easy
formation of a sinter of a hcmogeneous structure.

Accordingly, the sinter thus obtained exhibits



Accordingly, the sinter thus obtained  exhibits characteristics by virtue
of the high-strength copper alloy fornmed anong iron particles. Aecording to
the present invention, iron powder and hi gh-strength copper alloy powder .
(i.e., manganese bronze) can be suitably sintered at 800 to [err]. ,The
sintering of a green conpact is preferably carried out in a state wherein
the green conpact is placed in a heat-resistant container kept apart from
its bottomand the container is closed, so that the | oss of zinc by
evaporation is prevented and a honogeneous sintered structure can be
formed. Acchadaagetbsthespbgseirtiueyaft ithie hilh-strengtls copmelr so as to
give a porosity of at |east 15% by volune. Thus, an article containing
pores sui tablevf formed ampnggAxbinopaditsysdresad t herein can be obtained to
permt the formation of a bearing having preferred | ubricating properties.
The porosity isAafesdingi tedthe zeRsentydnyentdomheliown spowder a suitable
radi al crushing strength coefficient is secured and the scattering or
run-of f of aRdpRéghactagnath coppeayadilay poxds® ullare enARFRREE accordi ng
to the present ipvention will now be described jn nmore detail. The présent

i nventi on PEPRERYE £Bnabe; sudtadly |sdpntansd &% 89 yvot?iSing iron,

copper, zinc and , , ,
The sintering of a green compact is preferably

carried out in a state wherein the green compact is
placed in a heat-resistant container kept apart from its
bottom and the container is c]gsed, so that the loss
of zinc by evaporation is prevented and a homogeneous
sintered structure can be formed.

According to the present invention, the sinter
is sized so as to give a porosity o at least 15%
by volume. Thus, an article containing pores suitable
for o0il impregnation dispersed thersin can be obtained
to rermit the formation of a bearinz having preferred
lubricating properties. The porcsity is also limited
to 23% by volume or beloQ, so that 2 suitable radial
crushing strength coefficient is secured and the
scattering or run-off of impregnating oil is prevented.

Particular embodiments accordéing to the present
invention will now be described iz Tore detail. The
present invention relates to a sinzered alloy
substantially comprising iron, copcer, zinc and

manzanese, Although these components may be



manganese. Al though these conponents may be - 8- separately prepared, as
descri bed above, they may be prepared as an alloy. For exanple, a

combi nati on of a manganese-al um num al | oy powder with brass powder and iron
powder and .a conbination of 95 to 98 M all oy powder with brass powder and
I ron powder can be used. Particularly, it is preferred to use pure iron
powder and manganese bronze powder as raw materials. According to the
present invention, the iron content is generally 20 to 80% by wei ght,
preferably 30 -to 60% by weight, still preferably 40 to 55% by wei ght. The
copper content i sepaxatelllyy srenared2%hdastined predee abtyeonay 59% by
wei ght, still preferably 35 to 45% by wei ght. The zinc content is

general ly 6 to 3P¥ePRFefeidghidn prldiast ablEOB ¢¥AmBLEe by WeeRht;akien | of
preferably 10 to 25% by wei ght. The manganese content is generally 0.1 to
4.0% by wei ght, pFr SRSIANSFET T WU hlondrepder Aptbh dPhs$ oP‘t’"r‘%e{)r esent

i nvention, the manganese bronze d%fcribed in Table 2 of JI S H 2205
contai ni ng at noSPEHIAP REIRE B A FRATRARFEICOPCHistd 9 38 ¥R evan

articl e¥ontaining at nost .4.0% by wei ght
~r P Q%er with brgsglpowégr and iron powder cz be used.

Particularly, it is preferred to use pure Iron powder

- and manganese bronze powder as raw materiz’s.

~ Accorcéing to the present invention, tZs iron
content is ;eneraliy 20 to 80% by weight, creferably
30 to 60% by weight, still preferably 40 to 55% by
weight.
The copper content is generally 11 tc 32% by
weight, preferably 25 to 50% by weight, still preferably
35 to 45% tv weight.
The z:inc content is generally 6 to 3i% by weight,
preferablv 5 to 25% by weight, still preferzdly 10
S to ZS%Iby weight.

The :a:ganese-content is generally 2. to 4.0%
by weight, creferably 0.5 to 2.0% by weicgh:.

Accorcing to the present invention, tZe manganese
bronze described in Table 2 of JIS H 220z :-zntaining
at most 3% o weight of aluminum may be us22 so as to
give an article containing at most 4.0% v weight
thereof. The strength and other character.stics of

the sintersl material according to the presssnt



thereof. The strength and other characteristics of the sintered materi al
according to the present -9- I nvention.are not particularly affected by
t he presence of such an anount of aluminum so that the material may
contain substantially no alum num The conpaction is generally carried out
under a load of about 2 to 3 ton/cmand the porosity of the obtained green
conpact is 22 to 35% by volune. If the porosity of the green conpact is

| ess than 22% by volunme, it will be difficult to size the green conpact so
as to give an article having a porosity suitable for oil inpregnation. On
t he contrar,

tends to br%wl?no r°§§?ﬁfc%;a0%glﬁar%i€%?%f %ﬁ#%eeécl?fd#?%g :SOSA) cgr\rllolagngut
at 800 to [pofe r?rnlec'{/ée%[él ﬁ%r}zg_ agmrp{neég af&’% crl%)gdtg% ve, . fromthe

st andpoi nt e ‘evaporalion 0 efefred to carry

out the si rMa Q1 [ Qnaay ?%‘}eﬂ@e %g%ﬁéﬁgﬁ%dggtﬁm£on O course, the

sintering nmay e carrle uri I n car powder. Further,
t he evaporatlon égg dW i k&L PO £ANs V, edn &yt he pr esence
of tinin the above ganege brog% mdff %frPé& ?EE gguaT practisg to

add a solid 10ad of about 2 to0 3 ton/cm and the porosity cf
the obtained green compact is 22 to 35% by volune.
If the porosity of the green compact is less than W,
22% by volume, it will be difficult to size the crsen
compact so as to c¢ive an article having a porosizty
suitable for oil izpregnation. On the contrary,
a green compact having a porosity exceeding 35% -
volume tends to breakor chip off during sintering.

The sinterinc is carried out et 800 to 950°C :in

a reducing atmosphere. As described.above, from zhe
standpoint of ?re"*qtlng the evaporation of zingc,
it is preferred tc carry out the sintering in a
closed heat-resistant container. Of course, the
sintering may be czarried out in a state buried in
carbon powder. Further, the evaporation of zi

during 51nter1nc czn be prevented by the presercs =2

tin in the above ==nganese bronze powder.
lubricant such as craphite or molybdenum disulfiis

as a powder. However, a solid lubricant such as

graphite has a smzller specific gravity than thaz

- 10 -



| ubricant such as graphite or nol ybdenum di sul fide as a powder. However, a
solid lubricant such as graphite.has a smaller specific gravity than than
10 - of any of iron powder and manganese bronze powder, so that it is
difficult to honobgeneously disperse such a solid [ubricant in the other
powdery materials nerely by m xing and the graphite powder cones to the
surface or is localized in the transportation, feeding into a press hopper
or conpaction to cause segregation. Therefore, it is advantageous that a
solid lubricant (such as graphite) of relatively coarse powder is selected
and is further stbjany ef tren paWderandmanganesy cofonze powders prior to
its use, which has been experinentally confirmed. That is, it is preferred
that the solid I%Rnﬁhﬁﬁnlﬁcﬁ%mﬂkﬁﬁﬁfqlit?ﬁa?ﬁ@ﬁ&#ﬁe¢%%bﬁtﬂbﬁpﬁ§$é a
particle size of 10 to 150 [err], particularly 20 to 100 [err], though a
comercial |y avad4bld %ﬁﬂe’-% HPEI9aN A = retheE BPYReHY @aFBrSBlFerr]
or 1 to 50 [err]. ‘That |s according to the present invention, a solid

| ubri cants obtalﬂﬁf DY R ¥kﬂ¥ﬁf%ﬁ &7 W%ﬁﬁlB%H@eﬁfc?WﬁErtBaFPFcles

havi n e snal | than 10 err .or_.20 rr ref er abl ed .so that
The hgnﬁéi'néoui SiafAes on {noioialica o | fid: erinbnSrEatlal, ciseaine

thereof is preventto a press hopper or ccrpaction to cause segregation.
Therefore, it is advantaceous that a solid lubricant
{such as graphite)'of relatively coarse powder is
selected and is furthgr stubjected to classification
to remove finer powders rrior to its use, which has
been experimentally-conf;:med. That is, it is preferred
that the solid lubricant =5 be used in the present
invention have a particle size of 10 to 150 um,
particularly 20 to 100 .z, though a commercially
available one generally -zs a particle size of 1 to
30 um or 1 to 50 uym. Thzat is, according to the presenz
M~ invention, a solid lubricznt obtained by ridding a
coarse solid lubricant I Ziner particles having a
size smaller than 10 um ¢z 20 um is preferably used
so that the homogeneous Z-spersion thereof is
facilitated and the segrs=tation thereo_ is prevented
during transportation a2 other handling; The above
finer particles having & size smaller than 10 um or
20 um can be effectivel: separated off by wet

classificaticn, without cs=rnerating dust.

-1] -



during transportation and ot her handli'ng. The above finer particles having
a size smaller than 10 [err] or 20 [err] can be . effectively separated off
by wet classification, wthout generating dust. | f necessary, the §
sintered alloy material according to the present invention may suitably
contain other netal or alloy. For exanple, even when the material further
contains Pb, NN or Si in a small anpunt, the characteristics of the present
invention are not affected adversely. Such alloys include Sn-containing
brass, Al-containing brass, Pb-containing brass, N -containing brass, Fe-
cont ai ni ng brassImk&ssany ai hhaegsbntesed Taklgyematearipdct cont ai ni ng
manganese bronze causes deformation, distortion and di nensi onal change by
si ntering, acatding heosthe epresentpanventsonbmayi sadtiadlgbtain an article
havi ng predeterm ned di nensi ons. Preparative Exanpl es according to the
present|lﬂﬂﬁntiﬁnv@thehOMﬁbeldegcﬂlgeﬂ PFeparsampdenx&visine 1 | ron powder
having a particle size of 100 nesh or snaller was bl ended with manganese

br onze powdEierorpR i BREGTEaALSINELhRE gRRtBENEoBRer N130% B W& ght  zi nc,

5. 0% by melght of . manganese and O 5% by s
small amount, the charactéristics of the present

invention are not affected adversely. Such alloys
include Sn-containing brass, Al-containing brass,
Pb-containing brass, Ni-containing brass, Fe-
containing brass and Si-containiag brass.

The green compact containing manganese bronze
causes deformation, distortion znd dimensional change
by sintering, so that the sintered compact must be
sized to obtain an article having predetermined
dimensions.

Preparative Examples accoriing to the present
Invention will now be described.
reparative Example 1

Iron powder having a particlie size of 100 mesh

>r smaller was blended with mancanese bronze powder

comprising 64.5% by weight of ccoper, 30% by weight

~

th

zinc, 5.0% by weight of mangznese and 0.5% by
weight of tin and having a particle size of 100 mesh

cr smaller in a weight ratio civen in Table 1.
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wei ght of tin and having a particle size of 100 nesh or smaller in a weight
ratio given i'n Table 1. - 12 - ~Table 1 (parts by weight) Iron powder
Manganese bronze powder [err] 100 parts 400 parts [err] 100
parts . 100 parts [err] 100 parts 25 parts
[err] 100 parts 150 parts The raw materials [err] to [err]
shown in Table 1 were each conpacted into an annul ar bearing and put on a
gauzy material placed on the bottomof a heat- resistant box of iron, i.e.
in a state apart fromthe bottom and the box cl osed. The tubes were
sintered in a reduci ng at nospifabdeofl afparts lppswaighielr] for 45 mnutes.
The sinters thus obtained were sized to obtain articles each having a
porosity of 20% by volune. The articles were vacuuminpregnated wth
turbine oil to obtaih oil-i r&%% eaf i rgd atli ve
bearings [err] and [451 r] m@\%{oggj e slgrrg pRor o ?ﬁggs@i e¥?m a‘ggggri bed
above were prepared byusiing jigeonale@ne of a m xt ujegCcogpessi ng 50%lof iron
powder and 50% of bras¥ pdwder, respectively. The bearings [err] to [err]
and the}éorrpar ative )e@_i ngs Aoy rdared [err] wereoexgaised for radi al
crushing strength

@) 100 parts 25 parts
o _

i
100 parts 150 parts !

The raw materials @) to (§) shown in Table 1
were each compacted into an annular bearing and put
on a dgauzy material placed on the bottom o a heat-
resistant box of iron, i.e., in a state apart from
the bottom, and the box closed. The tubes were
sintered 1.n a reducing atmosphere of amminia gas at 890°¢C
for 45 =minutes. The sinters thus obtained were sized
to obtain articles each having a porosity of 20% by
volume. The articles were vacuum-~impresnated with
turbine 2il to obtain oil~-impregnated bearings.
Serzarately, comparative bearings @ and @ having
the same porosity as the one described zbove were
preparsZ by using .iron alone or a mixture comprising
50% of iron powder and 50% of brass pcwder, respectively.
The bearings () to (@) and the comparative bearings
@ and @ were examined for radial crushing strength

" constanz, coefficient of fricticn and temperature
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constant, coefficient of friction and tenperature - 13 - rise caused_by
continuous rotation with a PV value 2 of 1000 kgf/[err].mmn for 40

m nutes. The results are shown in Table 2. Table 2 Radi al §
Tenperature crushing Coefficient rise caused of friction by continuous
const ant rotation (kg/cnR) [err]

Bearing of the present invention [err] 27 0.074

20.7 [err] 30 0.076 _ 20. 8 [err] 34 0. 086
27.9 [err] 30 0.072 22.6 Conparative bearing [err]

36 ri@elQaused byBkdhdidiudus rothtion witK.&8pv vaiuve 21.6 The

bearings [err] to [err] jaccording to the present invention and the
conpar at i vefbaaion ks fl/exm] - ~oiuti efod 4Ereimksods exapheedegal =ghe corrosion
resistance at a humdity of 80% and [err] to determne the tine

are shown in Tabie 2.

Table 2 N,
Radial Temperature l
crushing s - rise caused | :
- strength gzegiigtigﬁ by contiruous N,
constant rotaticn i
(kg/cm?) (°C)
Bearing of
the present
invention ;. 27 0.074 20.7
" ) 30 0.076 20.¢
" Q34 0.086 27.¢
" @ 30 - 0.072 22.¢
Comparative E |
bearing A - 36 i 0.10 3.2 l
u ) 21 0.08 21.¢

The bearinzs (U to (4} according to the

3]
th
[{]]
(]
3
r'.

"

o]

invention and the comparative bearings @; an

(s

were also examined for the corrosion resistances at
a humidity of £2% and 60°C to determine the =z ==
which has elazs=4d until the generation of rus:z is

observed. The results are shown in Table 3.
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whi ch has el apsed until the generation ‘of rust is observed. The results

are shown in:Table 3. - 14 - Table 3 Time which has el apsed until rust

i s observed (days) Bearing of 'the present invention [err]

120 or above " [err] 78 or above " [err]

50 or above " [err] 70 or above Conparative bearing

[err] 6 " [err] 60 or above It can be

understood fromthe above results that the bearings according to the
present invention are all excellent in strength and bearing properties and
are remarkably inproved in corrosion respshbacd for their content of copper
alloy. Preparative Exanple 2 The sanme procedure as the one described in
Preparative Exanple 1. was repeated by using the same raw materials as those

shown in the colum [err] of Table 4;gxcoRichhRhsIb2RPEEE RAVYET ruBE
further is observed (days) i

_ Bearing of
J the present
invention 120- or above

L

78 or above

50 or above

" 70 or above

(
® e

Comparative
bearing @

[e)]

®

60 or above

It can be understood from the above results thaz
the bearings according to the preéent invention are
all excellent in strencth and bearing properties
and are remarkably improved in corrosion resistance
for their content of ccpper alloy.

Preparative Example 2

The same procedurs as the one described in
Preparative Example 1 was repeated by using the sars
raw materials as those shown in the column (2; of
Table 1 except that grzphite powder was further
added in an amount of 2% by weight (outer percentace).

The bearing thus cbtained exhibited a coefficient

of friction of 0.057, which reveals that the bearinc

- 15 =



added in an amount of 2% by wei ght (outer percentage The bearing thus
obt ai ned exhi bited a coefficient of fricticon of 0.057, which reveals that
the bearing - 15 - is extremely excellent in'lubricating properties. A
Further, it exhibited a radial crushing strength 2 constant of 38 kg/[err],
which reveals that it is also excellent in strength. Preparative Exanple 3
100 parts by weight of the same iron powder as that used in Preparative
Exanple 1 was bl ended with 150 parts by wei ght of manganese bronze
conprising 63.5% by wei ght of copper, 29.5% by wei ght of zinc, 4.8% by

wei ght of nBngxteemelly ¥drel MeEitghin dfulinr icanihd . peodyrevbeght of al um num.
and having a particle size of 100 nesh or snaller. The obtained m xture was
conpact ed, Feintthemed dncediideiked a adid hrermsining t strémgtiescri bed in
Preparative Exanple 1 to obtainyan article having a porosity of 20% This
articl e wasonghant iofpriyreg un'w twhich brereeal$ thabbiti hsan

oi | -inpregnated bearing. Thi's bearing exhibited a radial crushing strength
const ant ofalz® &iagileny im strgndthent of friction of 0.073 and ~-

tenperature rise caused by continuous rotation of [err], which N
Preparative Example 3 _

100 parts by weight of the same iron powder as
that used in Preparative Example 1 was blended with
150 parts by weight of manganese bronze comprising
63.5% by weight of copper,. 29.3% by weight of zinc,
4.8% by weight of manganese, 0.5% by weight of tin
and 1.7% by weight of aluminum and having a particle
size of 100 mesh or smaller. The obtained mixture
was compacted, sintered and sized in a similar manner
to that described in Preparative Example 1 to obtain
an article having a porosity o 20%. This article
was vacuum-impregnated with turbine oil to obtain
an oil-impregnated bearing. This bearing exhibited
a radial crushing strength constant of 29.8 kg/mmz,

a coefficient of friction of C.073 and temperature

rise caused by continuous rotation of 22.2°C, which
reveals that it is excellent z= an oil-impregnated

bearing.

As described above, the tresent invention
provides a sintered alloy material which is excellent

in strength, corrosion resistaxnce and fitness with
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reveals that it is excellent as an oil-i npregnated bearing. As described
above, the present invention provides a sintered alloy material which is
excellent in strength, corrosion resistance and fitness with - 16 - a
mat i ng nenber such as a shaft at a low cost and a relatively sinple process
for the preparation of the same. Thus, the present invention is

i ndustrially valuable. - 17 - - 18 - CLAIM 1. A sintered all oy
material conprising from20 to 80% by weight of iron, from1l to 52% by
wei ght of 5 copper, from6 to 32% by weight_ of zinc, fromO0.1 to 0.8% by
wei ght of tin, frBAtang membegosBFEhnaisgiR frarffarfesOwrPsEomd to 4. 0%
by wei ght of al um ni.um and having a porosity of from15 to 28% by _vol une.
2. A si nt eRedeaRtdy et 8LFRL S BFRCESShF I FMDFTRPALHiaBHy wei ght

of iron, from11l to 51. 7%%\{‘ wei %plt of copper, from6 to 32% by wei ght of
zinc. fromo.1 the same. us, e present inventicn is industrially

- valuable.
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to 0.8% by weight of tin, from0.1 to’4.0% by wei ght of manganese, fromoO
to 4.0% by weight of alumniumand fromO:5 to 5.0% by wei ght of one or

nore solid 15 | ubricants and having a porosity of from15 to 28% by )
vol une. 3. A sintered alloy material as clainmed in claim?2, wherein
the solid lubricants are selected fromthe group consisting of graphite,

nol ybdenum di sul phi de 20 and | ead. 4. A process for the preparation

of the sintered alloy material of claimg,-which conprises adding 25 to 400
parts by wei ght of manganese bronze powder conprising from30 to 40% by

wei ght of zinc, fromO0.5 25 to 5% by weight of manganese, fromO0.3 to
1.0% by weight of tin, fromO to 5. 0%hbximei ght of al um nium and the

bal ance of copper and unavoi dable inmpurities to 100 parts by weight of iron
powder, conpacting the obtained m xture, sintering the obtained green
conpact 30 And si zi Ag stimé¢ esiedt exkelbronmpaeriado campgmiginge fropordsity of

from 15 to 2894b¥oYObUTee Gne of AJN.OWH 'PI {8espseparatign bzt
sintered all oy material as clalned'ln claim 4, erern the gréen conagt is
sintered 3 n acepdeti nframnspheri2hitbysweight ©f [2mq. ifremcPosedo -

heat'reSiStanb.59n5§iQ%ﬁght 6f 18id, from 0.1 to 4.0% by weight of

manganese and from 0 to 4.0% by weight of aluminium
and having a porosity of from 15 to 28% by volume. .
2. A sintered alloy material comprising from 20 ~
10 to 80% by weight of iron, from 11 to 51.7% by weight
of copper, from 6 to 32% by weight of zinc, from 0.1
to 0.8% by weight of tin, from 0.1 to 4.0% by weight
of manganese, from 0 to 4.0% by weight of aluminium
and from 0.5 to 5.0% by weight of one or more solid
15 lubricants and having a porosity of from 15 to 28% by
volume.
3. A sintered alloy material as claimed in claim
2, wherein the solid lubricants are selected from the
group consisting of graphite, molybdenum disulphide
20 and lead.
4. A process for the preparation of the sintered
alloy material of claim 1, which comprises adding 25
to 400 parts by weight of manganese bronze powder
comprising from 30 to 40% by weight of zinc, from 0.5
25 to 5% by weight of manganese, from 0.3 to 1.0% by
weight of tin, from 0 to 5.0% by weight of aluminium
and the balance of copper and unavoidable impurities
to 100 parts by weight of iron powder, compacting the
obtained mixture, sintering the obtained green compact
30 and sizing the sintered compact so as to give a
porosity of from 15 to 28% by volume.
5. A process for the preparation of a sintered
alloy material as claimed in claim 4, wherein the
green compact is sintered in a reducing atmosphere at

35 800 to 950°C in a closed heat-resistant container.
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6. A process for the preparation 0f the sintered alloy material of
claim2 or claim3, which conprises adding 17.7. to 387.8 parts by wei ght
of manganese bronze powder conprising from30 to 40% by wei ght of 5 zi nc,
fromO0.5 to 5% by wei ght of nmanganese, fromO0.3 to 1.0% by wei ght of tin,
fromO to 5.0% by weight of alum nium and the bal ance of copper and

unavoi dable inpurities and fromO0.5 to 5.3 pggts by wei ght of one or nore
solid lubricants to 100 parts by weight of 7167 “iron powder, conpacting
the obtained mxture, sintering the obtained green conpact and sizing the

sintered conpact s as to giv gresity,of from 15 to 28% val.une.
A process for the %fepafatgoﬁg8 egss?ﬁfe¥g§ ﬁfeP%ﬂ%%iP?niéﬁgé 84NEFEPRed
in claim6, wherei alih¥ grt¢emisdnpdctligmsi2ntoer exlaim a3 r edbitchgcampoipher e

at 800-toferr] inagaglRpefyneaty efd pLanLacYt & Pedekiefiic 2B nd A PIRLLS
bottom 20 25 30 35
: bronze powder comprising from 30 to 40% by weight of

5 zinc, from 0.5 to 5% by weight of manganese, from 0.3
to 1.0% by weight of tin, from 0 to 5.0% by weight of
aluminium and the balance of copper and unavoidable
impurities and from 0.5 to 5.3 parts by weight of one

or more solid lubricants to 100 parts by weight of

\—
10 iron powder, compacting the obtained mixture,
sintering the obtained green compact and sizing the
sintered compact so as to give a porosity of from 15
to 28% by volume.
7. A process for the preparation of a sintered
15 alloy material as claimed in claim 6, wherein the
green compact is sintered in a reducing atmosphere at
800 to 950°C in a closed heat-resistant contained kept
apart from its bottom.
20
N/
25
30
35
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