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Development of an Ultra-highspeed Air Bearing Spindle
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Fig. 2 Blade shape of an air turbine drive
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Fig. 4 Comparison between an orifice type and a porous type
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Fig. 5 Comparison between an orifice type and a metal foam
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Fig. 6 Weight reduction using extruded Mg Material or metal fo‘a‘m
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Fig. 7 Air bearing spindle model
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Table 1 Mechanical properties of the material

Properties Unit Value
Density kg/m3 7,860
Young's Modulus Gpa 200
Poisson's ratio - 0.266
Yield Strength Gpa 0.25
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Fig. 8 Analysis model of the shaft
Table 2 Results of critical speed
Mode #1 Mode #2 Mode #3 Mode #4 Mode #5

1.1305E+04 1.0058E+05 3.4505E+05 7.8729E+05 1.3611E+06

3. 42

B QTS Bl oolulog g o 87 23k ANES A
shglon, oofulolsle] 2u&shE o 77 AN the} e
A9 999

(3) ZE| 2 94 o) LIS 4 g3 HW 7)) 7 B
2 9 5 U R $FE S 5 el At

=
N
i)

o,
-
offt
o
1>

A ES] A7} 8 el 2 2 o1
) O %

288t =W a1 st 2] 8t

28] 21 AF$ (RTI04-01-03) A1)

T3 2AFA 26, “SIOMTOS 2008 %A

=% fﬂﬁ’", Lj—f‘l‘ﬂﬂ A& ﬁ@ﬂ, 2008.

2. Cheong, M. S, Cho, D. W.,, Kernel, F. Ehmann., “Identification and
control for micro-drilling productivity enhancement”, Int. Journal
of Machine Tools and Manufacture, Vol. 39, pp.1539-1561, 1999.

3. Cunningham, R. E., D. P. and Anderson, W. J., "Steady state experi-
menton rotating externally pressurized air lubricated journal bear-
ing", Journal of Lubrication Technology, Trans., ASME,
pp.336~345, April, 1970.

4. 1. A. Andrisano, A. Maggiore and V. Parenti Castelli,
“Experimental Analysis of the dynamic behaviour of externally
pressurized porous thrust bearing”, 8th International GAS
BEARING SYMPOSIUM, pp.311~322, 1981.

5. H.S.Chang, Z.S. Wang and D. C. Sun, “An experimental inves-
tigation of the stability of externally pressurized gaslubricated po-
rous thrust bearings”, Journal of Lubrication Technology, Vol. 105,
pp. 630~637, 1983.

6. Changzhi Cui and Kyosuke Ono, “Theoretical and experimental in-
vestigation of an externally pressurized porous annular thrust gas
bearing and its optimal design”, Journal of Tribology, Vol. 119, pp.
486~492. 1997.

7. S.Yoshimoto and K. Kohno, “Static and dynamic characteristics
of aerostatic circular porous thrust bearings(Effect of the shape of
the air supply area)", Journal of Tribology, VVol. 123, pp. 501~508,
2001.

o ¢ oo} = wjojH o] &

g ol &)
[§) [S]
UPARSHR iz, -k St 2008,

R

ol #3l -,

468





