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Research of High Speed Shaft System Using Air Foil Bearing
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The demand for reliable, low maintenance, oil-free
micro-gasturbine imposes significant demands on the
bearing system. The air foil bearing provides low power
loss, adequate damping for supercritical operation and
long life with oil-free. In this application, foil bearings
support a 9.2kg, multi-component rotor operating at
77 000rpm with a bending critical speed of
approximately 42 500rpm. Stable and reliable operation
over full speed range on shaft system rig and micro-
gasturbine has been demonstrated.
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Table 1 Specifications of micro-gasturbine
ltems Specifications
Rated engine speed 77000 rpm (ISO conditions)
Allowable Max. speed 84000 rpm
Life 60000 hrs
Max. generator output 47.8 kW (ISO conditions)
Emissions (CO, HC, NOx) <3 ppm
Dimensions (D x L) $460 mm x 840 mm
Weight 145 kg

Fig. 1 Layout of micro-gasturbine
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Table 2 Shaft system performance target

ltems

Performance target

Rated engine speed

77000 rpm (ISO conditions)

18t bending critical speed

Above lift up speed
& As low as possible

2 bending critical speed

Above 84000 rpm

Life

60000 hrs

Bearing inner diameter

¢ 48.8 mm
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Fig. 3 Compliant foil bearing
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Fig. 4 Vibration test rig
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Table 3 Specifications of air foil bearing

ltems Specifications
Bearing inner diameter ¢ 48.8
Bearing width 30 mm
Top foil Thickness 4 mils
op fol PTFE & Cu coating
. . Thickness 3 mils
Middle foil 3 pieces
Bumb foil Thickness 4 mils
ump fof Cu coating 7 pieces
Foil material AMS 5542

Fig. 11

Air foil bearing (Component)
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Fig. 12  Air foil bearing (Cut model)
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