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ABSTRACT

As the rotating speed of rotors is increased, the instability and power loss become
serious problems. Gas bearings are introduced as a good solution to those problems. But in
the development of gas bearings, high load capacity and high damping force to vibrations are
required. In this study a new air bearing using leaf spring pad is introduced to improve load
capacity and damping force. The experimental results of the leaf spring pad air bearings
show high load capacity and high damping forces. And the results show that leaf spring pad
air bearings can be simultaneously acted as radial and thrust bearings
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Table 1 Specifications of leaf spring pad bearing

Tvpe-A_ l L/%:LLM&;L].&DE_-D_
Diameter of journal, d ; [mm] 35.0
Diameter of shaft, d, [mm] 18.0
Diameter of bearing, d, [mm] 55.0
Length of bearing , [, [mm] 40.0
Number of leaf, N,
Curvature radius of leaf, p{mm] 17.54 | _17.61 1767 | 1761
Distance from leaf center to bearing center in the X-dir., x, [mm] 0.053 0.053 0.353 0.053
Distance from leaf center to bearing center in the Y-dir., y, [mm] 0.038 0.038 0118 | 0.038
Length of lubrication surface of leaf , I, [mm] 20.0
Length of damping space of leaf , [, [mm] 19.0
Thickness of leaf , £, [mm] 10 10 1.0 0.8
Height of damping space , ¢, [mm] 05
Number of spiral grooves , N 12
Groove width ratio, (=8, /6,) 08
Depth of groove , kg [mm] 0.06
Film thickness ratio, h(=h; / h,) 03
Groove length fraction, R(=(r,, — )/ r, —r;)) 18
Modulus of elasticity, E[GPa] 210
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Fig. 1 Schematic diagram of leaf spring

Fig.4 Flexure pivot bearirg

pad bearing
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Fig. 2 Photograph of leaf spring journal

bearing Fig. 5 Foil bearing

Fig. 3 Photograph of thrust pad bearing Fig. 6 Photographs of test apparatus
-98- for leaf spring pad bearing ( 1)
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Fig.7 Photographs of test apparatus
for leaf spring pad bearing
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Fig.8 Lift-off speed of leaf spring pad bearings

Table 2 Lift-off speed of leaf spring pad bearings

(W=20N)
Lift-off speed (rpm)
With thrust brg. | Without thrust brg.
Type-A 7200 9000
Type-B 6900 7200
Type-C 16000 18000
Type-D 15000 18000
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Fig.9 Unbalance response for leaf spring pad

bearing(type-B)



