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Development of Sintered Oilless Bearing using Fluid-Dynamic
Mechanism For High-RPM Application
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ABSTRACT Sintered oilless bearing using fluid-dynamic mechanism for high revolution of over 10,000
rpm was developed by powder metallurgy process. Developed bearing was composed of Fe-40~60%Cu of
which inner face consisted of six-regular-prominence-and-depression. Inner face has controlled pore size and
amount accoding to application. Jitter and friction properties werc tested under assembled conditions with hous-
ing and motor. Bearing-own properties and precision were also tested because of demanding for assembled pro-
perties. Measurement-skill as well as mould-production-skill were investigated for the precision of bearing.
Final precision reached 2 pm in inner diameter tolerance and 5 pm in coaxiality under assembled conditions.
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Table 1. Various types of bearing

Relative Motion  Relation Between
Between Sliding Load and Relation

Bearing Type

Members Motion
Slider Translation
Thrust Rotation
(Axial Load)
Journal Rotation

(Radial Laod)




Q76 e R e R e

Shqf’@,Bearing

Ia

Circulated oil current

Lubricanting oi

Pore
Sintered body

Fig. 1. Principal of sintered oilless bearing.
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Fig. 2. Principal of hydro-dynamic bearing.
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Fig. 3. Drawing,.

Table 2. Process of sintered bearing

‘ *Double-cone mixer/
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{1 # AD, FR

*3 t/cm® Compacting Pressure

| Mixing
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1
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iy} ty p
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Fig. 4. Cross section of bearing. White phase shown

copper-rich area, grey and dark phase shown ferrous or
pore area.And hand-mark shown step of inner diameter.
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Fig. 5. Porosity of inner diameter (a) shown pore of
prominence area (b) shown pore of depression.
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Fig. 6. Schematic diagram of Jitter testing.
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Fig. 7. Schematic diagram of friction test.
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Fig. 8. Unfavorable inner diameter of initial stage (a)
shown defectiveness shape, (b) shown harshed face (out
of ceter axis)
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Table 3. Tool Improvement

Die Punches Core

Inner Outer Inner OQuter

Dia Dia Dia Dia
Round- Conventional 5pum 3pm Spm 3 um
ness Improved <«2Zpum <2pm <2um <1 pum

Cyl-  Conventional 20um Spm 25um 10 um

(X1-bot tam)

(X2-pot tom)

Fig. 9. Shapes of inner diameter in final stage of hydro-
dynamic bearing.
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Table 4. Electrical properties of sintered bearing in as-
sembled state

indricity Improved <3pm <3um <3pm <2um Characteristics ing  Rating - pp o LF Jitter
Clearance ime  Current _
Unit sec mA - % %
Beyween Die  Between Total Upper Spec. 6.0 300 0.015 0.035
& Punches Punches & Lower Spec. 0 0 0 0
Core X 312 1508 0.0063  0.0069
Conventional 20 pm 25 pm 45 um 4] 0.0431  4.195 0.0007  0.0008
Improved <8 pm <8 um  (5-8) <15 um CP 22.27 11.86 4.14 11.71
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Fig. 11. Friction of S-bearing and J1-bearing with spe-
ed variation.
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Fig. 13. Friction of bearing in high speed motor.

28 vhesh skt

L A Ak s BAG ARk SRS
& 2% FAA AxF A

2. WS WAke SAEMAER O FALHA
PRATIAE FASS SATAS DA 44
Exo] WAL 272 Weld g AT & Akt

3. ol we) 712 A 4 Qe TPPYS
Asteich

4 FAEL) BAT 2
Fo FHET VEALS At
LR T

5.W7AE 2pm ol 24, el 4 Al 24
Al ralsich.

g HAxEieh 24

LA ZFHH &

4. SELR

2 e 5351e] 10,000 pmo)AbellA] AREe] 7}
S8 FAE Wiz el AFstaedt A
F A7) €51 17,000 rpme)Ate] 7ol A= ARS-
o] Zagk Aoz vehgdel melvt #F AR o]
Fx 71Esa Aoz oAtse] 7] ERE 20,000

- rpmol Ak E AFge] FP5 efale) Aol 2E

F T

w, B g Sote] ARE weizlel A4 of
A 2R Fe] FHEd) AeME T4 SpmE A%
FEAT Y $F02 FYo) PHLTE T £
£ gl 2Eelth o] F 74 oWz $4L WY
3 QAT o1587] Astel FU BAL 47
A E AAE ) B 7152 A A Sl A
%350} & A o2 P |

Veol. 4, No. 4, 1997



989 g4 - Alga - ubEy

g 1 2 49 3. H. Shikata: Sintered Bearing, Journal of Japan So-
ciety of Lubrication Engineers, 30 (1985) 573.
1. TR atob(3): Batopze) 243} A, 1983. 4. W. A. Glaeser: Materials for Tribology, Elscvier, (1992)
2. V. T. Morgan and Cameron: Mechanism of Lubrica- p-35. ‘
tion in Porous Metal Bearings, Proceedings Conf. on 5. R. Gorla: Wear, 94 (1984) 157.

Lubrication and Wear, (1957) p.151.

Journal of Korean Powder Metallurgy Institute



