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Design and analysis of a newly devised linear flexure
bearing(KIMM-LFB) for small precision reciprocating machines

o A A, AT, & &FT, 4 2%T
S.-K. Choi, S. J. Park, Y. J. Hong, H. B. Kim

ABSTRACT

A newly devised linear flexure bearing (KIMM-LFB) for reciprocating machines is
disclosed having improved tight gas clearance maintaining capability for better system
performance. KIMM-LFB is an integrated device comprising an axially moving diaphragm
with circumferentially arranged arc-shaped flexure blades secured between rim and hub
spacers, which turn out to have higher radial stiffness than the one with circumferential
tangent cantilever flexure blades. It is expected for KIMM-LFB to play a key role in
designing long life, special purpose reciprocating machines such as spacecraft borne cryogenic
refrigerators (cryocoolers) by providing frictionless, non-wearing, linear movement and radial
support for the machines as well as a gas clearance seal by maintaining extremely tight
clearances between piston and cylinder.
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Fig 1. Schematic of (a) a linear compressor
with (b) tw types of flexure bearings
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Table 1. Material properties of linear flexure

bearings
Material properties
Young’s modulus (E, Pa) 193e9
Density (g, kg/m’) 8000
Poisson’s ratio (u) 0.27
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Fig. 5 Deformed shape of the Old bearing
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Fig. 4 Contour plot of radial displacements
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Fig. 7 KIMM-LFB model 2
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Fig. 8 Finite elemnet model of KIMM-LFB
model 1 (ml-new)
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Fig. 10 Deformed shape of KIMM-LFB model 1
at max. stroke with the radial force of 10N

Fig. 11 Von-mises stress distribution at max
stroke with the radial force of 10N
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Fig. 12 Finite element model of KIMM-LFB
model 2 (m2-new)

Fig. 13 Contour plot of radial displacement
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Fig. 14 Deformed shape of KIMM-LFB model 2
at max. stroke with radial force of 10N

Fig. 15 Von-mises stress distribution at max.
stroke with the radial force of 10N
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Fig. 16 Axial stiffness vs. axial displacement
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Fig. 17 Radial stiffness vs. radial force angle
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Fig. 18 Von-mises stress vs. radial force angle
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Fig. 19 Radial stiffness vs. axial displacement
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