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-1- 2236130 SI NTERED O L- RETAI NI NG BEARI NG'5. A°'sj nt er ed ¢
oil-retaining bearing is disclosed, which is characterized in that it is a
sintered oil- retaining bearing with protrusions formed from at. | east- on

portion of its inside sliding face. It is 10 ef f egtAyve; t,0 E\‘ ¢
a special fiber conposite excellent in weaj resistance and the%u%%éa SO
characteristics as the protrusions. The present invention relates to a

sintered oil- 15 retaining bearing capable of maintaining good
operability over a wide tenperature range froma high tenperature to a | ow

tenperature and to a met hbds;g&%% ;gﬂﬂ_%mﬁ&r%%ﬁ@ _

Odinarily, in a sintered off- ' , ion axis is
naintaiﬁed in a good lubricating state by neans of fluid lubrication
or ~mxed |ubricatiomn Ofsjit@ridnednx réthfining db_éawﬁghlfél dilsdlidga®f the

| ubricating oil .iypregnated into the 25, eafj ng. ubricating Qil is
i ndi spensabl e f‘ﬂ?{@hcgsa %@ﬁ"rﬁfr’lﬁﬁ‘?t B (ﬁhal%t o{)ﬁegﬁsead ?gn%‘@’s’?fii %ﬁd' as
regards the temetasining rseaeingenithl pyotrusionsufothed froameral leash us
[err] for examp , we , kRt C | cal t s,
bearings for m%één;§§§€g$%tcafuségéiniggﬁggio%igdgkgne%gﬁg' T s
10 effective to use a special fiber composite excellent in
wear resistance and the lubrication characteristics as

the protrusions.

The present invention relates to a sintered oil-

15 retaining bearing capable of maintaining good @?
operability over a wide temperature range from a high
temperature to a low temperature and to a method for
the production thereof. '

20 Ordinarily, in a sintered oil-retaining bearing,
the rotation axis is maintained in a good lubricating
state by means of fluid lubrication or mixed
lubrication of the boundary with fluid through an oil
film of the lubricating oil impregnated into the

25 ‘bearing.

A lubricating o0il is indispensable for such a
bearing, but the oil to be used is restricted as g

regards the temperature range, generally from minus
30 20°C to plus 60°C, for example.

Recently, however, in. the case of mechanical
parts, bearings for micromotors, etc. used in relation
to cars, the requirements for oil-retaining bearings

35 are that they are usable at minus 30°C to minus 40°C
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to cars, the requirements for oil-retaining bearings 35 are that they
are usahle.at mnus [err] to m nus [err] -2- and yet capable al so of use
up to.sgout plus [err] 5 In this situation, problens have
occurred with conventional sintered oil-retgiding bearings when in use at
tenperatures of about mnus [err] a nmetallic sound like "kiin" generates on
starting together with an extraordinary rise in current value. 10 The cause
of these phenonerad gpet bzapeable Al=al ofitwse alp atd calbass pius| 0 tc.

| ubrication because of solidification or increased viscosity of the

| ubricating oil due to the |low tenperature, deformation 15 or
contracti®%n of the beak®n§hdsursitabitRr i RroRiems,RARt AGFUFre ewhbRhr i ng

itself at |ow t esgipyéniti®tal HaMYredVelli-tetAtAnfaBeurings| Ghed in
el imnated taklng t he def ormation and contraction |nto3gp ount,

experimental |y i At CCEPRREAFLE SR e AFmeTROE  BHESy 'néﬁaF%#ETgiﬁnd
and the increasegoundr @ikevaikisinl dgenérateappaastadting asadetindr ewithsi ve

25 " 91321! h ook WP ferdihied YEL B0 clrRbRE ARG, o T O P

The cause of these phenomena can be attributed
inter alia to loss of fluid 1lubrication because of
solidification or increased viscosity of the
lubricating oil due to the low temperature, deformation

W 15 or contraction of the bearing-mounting material and

contraction of the bearing itself at low temperatures.

However, even if these factors could be eliminated

taking the deformation and contraction into account, it

was experimentally confirmed that the phencmena of the

20 metallic sound and the increased current value did not
disappear. |

As a result of extensive investigations in view
of this situation, a sintered oil-retaining bearing
25 which does not generate said extraordinary phenomena
even during use within a temperature range from minus
60°C to plus 80°C has been developed according to the
K/‘ invention.

30 " Thus, the invention provides a sintgred oil-
retaining bearing characterised in that it is a
sintered oil~-retaining beariné provided with a
protrusion formed from at least one portion of the
inside sliding face. It is effective to use a special

35 fiber composite with excellent wear~resistance
_characteristics and lubrication characteristics as the
protrusions. '
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even during use within a tenperature range from m nus [err] to plus [err]
has been devel oped according to the invention. 30 Thus,: _the

i nvention provides a sintered oil- retaining bearing characterlsed %ﬁ,;_.“
that it is a sintered oil-retaining bearing provided with a protru3|on
formed fromat |east one portion of the_inside sliding face. It is
effective to use a special 35 fibeP “conposite wth excellent
wear -resi stance characteristics and | ubrication characteristics as the

rotrusions. t C h Fi 5
? Is a chart shovm ni\%hger&%ﬁ%ﬁ? sg %fo %‘te gcg%@%?%ﬂ%‘ %ﬁwﬁ ‘e gture
Fig. 2 is a thist asnbwmgshhvln%dthesr@sntlcﬁq@@ ttorque: testls tadhper at ure,
and Fig. 3 igrainbsy fEUrB URE, ' 894,05y 0f g2 éi"e@hatr%Stsh&Gﬁn? It-.he

According to_the |nvent|on goectln the protrusion fibers
bei ng speci aFe8BAE8s e torgHe  teshsat chi oFFPBﬁrBF“Fﬁsl 88%s Fidne f ace of

sintered oil ijgehachakt BRoWing tmerre@mwsoraafau weladt ajersr Whil e contacting

with these protrusions, 15. thereby it becones possible to avoid nutual
di rect contact of met aI s between the rotation axis and the
10 According to the invention, by projecting the

protrusion, that is, fibers being special composite
from at least one portion of inside sliding face of
sintered oil-retaining bearing, <the rotation axis
rotates while contacting with these protrusions,
15 thereby it becomes possible to avoid mutual diré_ct \J
'~ contact of metals between the rotation axis and the
bearing and to suppress the metallic sound and the
increase in current value during 'operatidn. Further,
since heat is generated from a minute area of the

20  protrusions through the friction between rotation axis
and protrusion, the o0il dissolves out 1locally to
function more effectively. Hence, even if the

protrusion is not necessarily formed completely from

the inside sliding face, an effect would be exerted.
25 : '
Furthermore, the invention can be applied to any
matrix such as ordinary Cu-type, Fe-type or Fe-Cu type.

= ‘Moreover, upon the production of sintered oil-

30 retaining bearing in which fibers are projecting from
inside face in this way,’ said special composite is

first added to the component ..of mother material. At

this time, the effect would not be maximized if the
additional 1level is too. high or too 1low, so the

35 addition in optimum amount is of importance. Further,
when adding, it is also important to give a special
treatment for allowing the spéci_.al composite to diffuse



béaring and to suppress the metallic sound and the increase in current
val ue during operation. Further, since heat is generated froma mnute area

of thé¥§0 _ protrusions through the friction between rotation axis and
protrusion, the oil dissolves out locally to function nore
effectively. Hence, even if the protrusion is not necessarily forned

.conpletely fromthe inside sliding fanqlqn ef fect would be exerted. 25
Furthernore, the invention can be applied to any matrix such as ordinary
Cu-type, Fe-type or Fe-Cu type. Moreover, upon the production of sintered

‘oil- 39 retaining bearing in which fibers are projecting frominside
face in this way, said special conposite is first added to the conponent of
not her materi al . At this tine, the effect would not be naxim zed if the
additional level is too high or too low, so the 35. addition in
optimum amount is of inportance: Further, when adding, it is also
i nportant to give a special treatnent for allowi ng the special conposite to
di ffuse -4- 510 uniformy over the inside face of the bearing. The

invenjhon is jhk#akhiyedvily the iakliew #ace of the bearing.

‘The invention is illustrated by the following
Examples. -

15 Example 1

The mounting test of ten DC1l2V brushless motors
with rated number of revolutions of 3000 rpm, diameter
of rotation axis of 2.5 mm and rated current of less

20 than 70 mA was performed, and the generation of
metallic sound from bearing portion and the current
value of the motor were measured. The results are
shown in Table 1.

25 For comparison, the same test was performed with
conventional Cu-type sintered oil-retaining bearing,
and the results are shown in Table 1.

To. take the mmasurements, the motor was cooled
30 for 30 minutes for every set temperature shown in Table
1, then it was run, and thereafter measurements were

made for 30 minutes.

The valué of the current in the table is an
35 ' average value of ten bearings according to the
invention and ten conventional bearings respectively.



Exanpl es. 15 Exanpl e 1 The mounting test of ten :
DC12V brushless notors with rated nunber of revolutions of 3000 rpm .7

di ameter of rotation axis of 2.5 nmand rated current of |ess 20 S ¥han g
70 mA was perforned, and the generation of netallic sound from
bearing portion and the current value of the notor were neasured. The
results are showr—r—Fabtet—25— —Fer—coRpar+seny, the sane test
was performeq with conwentijonal Cu{type sijntered oill -retaining bearing, and
the results gre shown &n T3dbl egl. he ngasyrenmer§s,| the notor was
cool ed 30 for 30 ¥ temPer at ure®hgwn in Table 1
then it was s jade faor 130 m nutes. The
val ue of the|current table ifs an 35 avg¢rage value of ten
bearings acqording tg tie ipvention and ten 8onwentiqpal beari ngs
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As evident fromTable 1, with the bearing 5 according to the
i nvention, .it can be seen that the generation of metallic sound, which
qccursxyﬁth cpnventlonal bearings, is nonexistent even if the tenpetature
is as low as Terr] and the I evel of current value'is also |ower over that
of conventional bearings. 10 Further, +netde case of conventional bearing,
an extraordinary current of 200 to 250 mA was observed tenporarily for an
initial 5 to 10 seconds when the notor started to drive at tenperature of
[err] or 15 | vr . evidént hifyhmcuMable ddor eatith grékeal Peaninghe
Tt O J s acCe A ethd Orbherya! ustent BAD! St cah BdiessaRe wlat henbear i ng
according to the invenhtion, however  such phenonenon of extraordinary
current was rﬂfﬁnﬁﬁé&}rﬂ&ed‘?fZOPE%&ﬂ%ﬁ-E ZSPh’é‘dttord{}tiqlbsW%‘FuB%arWﬁr&{‘wi th
lzgnef' di ggﬂ ?ozﬁéexfﬁ%%%%g efr:]edtﬁﬁ@%?r 08 Sn?ﬁéﬁﬂdtaﬁal eevengt Afof tAem was
rmed for ours at.. n t ra under .
condi ti ons oft?mPEEﬁtﬂﬁeréﬁo?ﬁtiB saﬁf'gégg ?Bﬁ?gﬁﬁ #ggglo?QSSBEg?Ptand t he
results are shalweibsFalsolloBesi deer tbateafi convesbienpd bearingswas al so
prodqﬁfd with same dinmensions and the torque test was perfornmed 30 _
under~~ sane conditions, the results of which are indicated in Fig. 1.
Further, in the case of conventional bearing, an
extraordinary current of 200 to 250 mA was observed
temporarily for an initial 5 to 10 seconds when the
motor started to drive at temperature of -=30°C or

15 lower. This high current decreases gradually as the

~ motor is accelerated to the values in Table 1. 1In the
~case of the bearing according to ‘the invention,
however, such phenomenon of extraordinary current was
not recognized. |
‘20

Example 2

The torque test of bearing with inner diameter of .

_ 2mm, outer diameter of 5 mm and whole length of 3mm was

25 performed for 2000 hours at. .normal temperature under

the conditions of number of revolutions of 3000 rpm and

load of 500 gf, and the results are shown in Fig. 1.

U Besides, conventional Cu type bearing was also produced

with same dimensions and the torque test was performed

‘30 under same conditions, the results of which are
indicated in Fig. 1.

According to Fig. 1, it can be seen that the

bearing according to the invention is more stable in

35 torque and fraction coefficient compared with a
conventional bearing. ’



According to Fig. 1, it can be seen that the bearing according to the

I nvention is nore stable in 35 torque and fraction cpeffioie@F;
conpared wth a conventional ‘bearing. -7- Exanple 3 5 The same Geype *
bearing according to the invention as in Exanple 2 was produced ‘and- t he
torque test was conducted for 2000-hpu#s under the conditions of nunber of
revol utions of 2000 rpm |oad of 500 gf 10 and testing environnental .
tenperature of [err] or [err] the results of which are shown in Fig. 2-
According to Fig. 2, it can be sExamphet3the characteristics of the bearing
aggording to the 15 i nvention do not change even if the tenperature of
use is as high as [err] Exanple 4 20. Usi sane Cu-type bearing
of the inventioht8s i “E(anﬁnﬁ§%§p£nd %Faap}%/pea%%?&?‘gﬂ’[‘gon&f’ b&R& ng with.
the same ihvensionsast Him fExahple Rewasgaroduwedt£nd UtHer tidreuleo! | owi ng

conditions_to examun h | rj t ch tigrte., The results
r e showntent g8 ghadt et Yor 600 Yolfd' LildeR' cig: Bondghtt | oo
runni ng ofisnumber of revolutions of 2000 rpm, load of 500 gf
10 and testing environmental temperature of 60°C or 80°C,

the results of which are shown in Fig. 2.

According to Fig. 2, it -can be seen that the
characteristics of the bearing according to the

15 invention do not chahge even if the temperature of use ,
is as high as 80°C. . o "
Example 4
20 Using same Cu~-type bearing of the invention as in

Example 2 and a Cu-type conventional bearing with the
same dimensions, the friction test was conducted under
the following conditions to examine the wear level of
bearing at each time. The results are shown in Fig. 3.

25 Namely, using 1life tester, continuous running was
conducted for 2000 hours at ordinary témperatures under
the conditions of number of revolutions of Sodb:rpm and
load of 400 gf. o

30 As evident from Fig. 3, the bearing of the
invention shows little increase in wear level after 50
hours and is of stable quality. Whereas, with the
conventional bearing, the wear level increases as the
running time increases.

35 |

As described, in accordance with the invention, a
sintered oil-retaining bearing capable of use over a



conduct ed for 2000 hours at ordi nary tenperatures under the conditions of

nunber -of revol utions of 3000 rpmand | oad of 400 gf. 30 As
evi den-t\,from Fig. 3, the bearing of the invention shows little increase
in wear “Tevel after 50 hours and is of stable quality. - Wiereas, with the

conventional bearing, the wear |evel inggeases as the running tine

i ncreases. 35 As described, in accordance vm'th the invention, a sintered
oi | -retaining bearing capable of use over : -~ wi de tenperature
range from mnus [err] to plus 80 C WlthOUt any pr obl em has been obt ai ned.

oot ure. Wide PEEhp8kaklge! Saddl N8I A ggfr%wee 81 Ngg- &N S
ebtain

t enpe ature b ven at by usl nghan oi |
wi th good hi gtmrmqkrannrprpblem hashhegn e ed.

?ea“ ng of . t éﬁe%' Cﬁih&aﬁséuqm ﬁhﬁm@f etéﬁblteﬁathbtat dldiﬁm' tRaRf o
orque gener at| ereon does not cha s_initial value_eygn after
alife of 200@"#‘%u¥§m€ﬁﬂa§'&?et he %f r‘ﬁ:tﬁ’%‘?%ﬁ?f#& &5 & D gﬁg ge even
by normal 15 or hiqndrremeras:.ngotatloms withaxgyod high-temperaburet he
beari of th | nventi_an ver rol n es nd
ﬂ}ge ’Eﬁ&t m? %%Be &AP&VO%Q. @ﬁg m&’ 6@ €nd

ot her ature xerts
inventlon has such characteristics that the value of

torque generating thereon does not change from its

initial value even after a lifeof 2000 hours and yet

the friction coefficient does not change even by normal
15 and reverse rotations of axis. In addition, the
bearing of the invention shows very low wear level.
Based on these and other features, the invention exerts
remarkable effects industrially.



.remarkable effects industrially. - 9- CLAI'MS: 1. A sintered , .
mumuuu}mm,nﬁ&ﬂﬁarl ng provided on at |east a part of the insjde sli dvng
bearing with protrudl ng fibres which are mcorpa!‘at»ed‘
fhet met al® of* the bearing and which project fromthe inside surface. 2.

A sintered oil-retaining bearing accardiag to 10 claiml1l, wherein
the fibres are unifornmy distributed over the inside surface of the _
beari ng. 3. A sintered oil-retaining bearing according to Claim1 or 2,
conprising a matrix conposed of a Cu- 15 type, Fe-type or Fe-Cu type.
4. An i nQLAYM8: process for producing an oil- retaining bearing
according to any of clains 1 to 3, wherein conposite fibres are added to
t he nmot her 20 mat eri al onent .

1. A s:.ntered l-retaining bearing provided on at

least a part of the inside sliding surface of the

5 bearing with protruding fibres which are incorporated

in the metal of the bearing and which project from the
inside surface.

2. A sintered oil-retaining ‘bearing according to.

10 claim 1, wherein the fibres are uniformly distributed
over the inside surface of the bearing. _

- | | W

3. A sintered oil-retaining bearing according to
Claim 1 or 2, comprising a matrix composed of a Cu-~"

15 - type, Fe-type or Fe-Cu type.
4. An improved process for producing an oil-

retaining bearing according to any of claims 1 to 3,
_ wherein composite <fibres are added to the mother
20 material component.




