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ABSTRACT

Foil bearings have been successfully used for small high speed rotors, such as ACM(Air
Cycle Machine), turbo charger, turbo compressor, high speed motor, etc. Recently advanced
researches are concentrated on the high load capacity and the extreme temperature foil
bearings to extend the application boundary. Some bearings are already adopted into cryogenic

machines and micro gas turbines.

In this paper, a foil journal bearing designed for high load capacity, which is under
development, is introduced. The bearing is for the turbo refrigerator which has a rotor of
18~25 kgf rotating at 23,000 ~ 38,000 rpm. This application is well beyond conventional
spectrum of foil bearings because the rotor is relatively heavy and the rotational speed is low.
Therefore, the development is challenging. The foil bearing is a bump type, the size is 60mm in
diameter and 50mm in length, the operating fluid is air and rotational speed is 26,000 rpm. In—
house software was developed and used for bearing design. Tested maximum load capacity is
80kgf, 0.62 in terms of load capacity coefficient, and testing is being continued.

1. M8

Fig. 13 Zo] m&oz sAdse 2H Hdd:
A A A dalN FEHE G =
Fol LAsH of fAe BFL HolF LA
daiq FAHE 47 I £5FE FHetEA
23 gol BolAA ZEZ x|A3HA R}

olgg gl F7) 2L 2E AFHAZ
AREEIR e A S A 13 Hel b
g BT ol B 0 dTHF A

]

A7F B §i7) Wil Aa Ajx=ol s A
YL A8EA o) wEd FAI3AA AEA

ol FFs s,

a2y 2Eg WMoY SeAnos FHH 9
=AY Wige Fye] FusAY 18 Ao
Wolge] 4 wetgAel WAsHy WEo| A

* BHENUA] AT 4, FELFH)

of & A "rhol2 @ de Adwog e
ZARE S8 faA gE Hol £ ¥

ol ohyg}, 2% 4gg s T 9
oL A LT F Yo, Hoiyg
1 2ol A BAEE oxdxE @ wRsioh

- =
T 7E Wolue A4 & gE FAL % ne

lc: PRERSUIE JUSE

] { N
J,\{ 3

DISTRIBUTION

YELOOTY

Fig. 1 Principle of Air Bearing
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Foil Journal Bearing Analysis
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Foil Joumnal Bearing Analysis
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D : Bearing Diameter (in)
Q . Rotational Speed (kRPM)
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Fig. 16 Load Capacity of Foil Journal Bearing
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