SR ALAE S JN3HE EA) e E=2F, pp 1091 ~1095
34 957 4F 9E71E 49 @4
Wolge] 4 2 AA

Design and analysis of a newly devised linear flexure

bearing (KIMM-M1) for cryogenic compressors
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Y. S. Cho, S.-K. Choi, S. J. Park, H. B. Kim, H. K. Woo.

ABSTRACT

Flexure bearings have been used in linear-resonant compressors to maintain a
non-contacting clearance seal between the piston and cylinder. There are two
types of tangential cantilever bearing and spiral arm bearing with flexure
bearings. A newly devised linear flexure bearing (KIMM-M1) for compression
refrigeration machines is disclosed flaving improved tight gas clearance
maintaining capability for better system performance. KIMM-MI1 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 tangential
cantilever flexure blades. It is expected for }(IM]VI—MI to play a key role in
life,

providing frictionless, non-wearing, linear movement and radial support for the

designing long special purpose compression refrigeration machines by

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) two types of flexure

bearings
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Table 1. Material
flexure bearings

properties of linear

Material properties

Young’s modulus (E, Pa) 210e9
Density (p, kg/m’) 7860
Poisson’s ratio (v) 0.3
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Fig. 3 Boundary condition of analysis
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Fig. 4 Contour plot of axial displacements
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Fig. 6 Contour plot of Von-Mises stress
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Fig. 18 Radial stiffness vs. Normalized stroke
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Fig. 19 Von-mises stress vs. radial force angle
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Fig. 20 Radial stiffness vs. radial force angle

354
)
el oot
304 et
Lo
nl
—_ .
€ 254 »
s -
20 s
g <
» a-e-uu-a—a—n
é 154 hd ’.’__,..-—l—‘
B -
A A
3 10 [ L
—s- Paper model
05 - - KIMM-M1 model
00 T T T T 1
000 005 0.10 015 0.20

Normalized stroke [ sk ]

Fig. 21 Axial stiffness vs. Normalized stroke

-1097-



4.4 & 4 3% 49

AMZE g9 2494 wojgddg 44 ¥
g Y3t J|ERde] EYJHIE
AEgict 71Ee] 2l wlE 0A gy 3
A& 104% Eov, v wrake 3F Wy
o g 74 Wiyt dddez Fx, Y
HYPH e §HLE Ao FLIHA EXH
T & F AN =T Ho #¥H A9
9w AL 7|Ee RdRYg F HAE
ol AL F9 HFozE FHLo] VM5
Roz 7ldrt g wepy oz F AL
W7 $BF g7l g 2 mdd
£o] 7ldgr}

qF, dMd A% EURE HyPo g

45 strokedl WF H2FHL (Y AY
oy, & ¥ A4, vF 2¥ e &3
ol A4 ghate] 27HE 1 & AFold
T AANUS; 2 HA4E sy A% )
AL g HAS A Ystuz g

J{Nl

F 7

B 947t UTHE7EMEAA(99-DU-04
-A-02)9] d8os FYPEOT olo| A}
=Y.

a3

(1] Pan, R. B. et. el, "Tangential linear
flexure bearing”, US Patent 5492313

[2] Eric Marquardt and Ray Rade>augh,
“Design  Optimiation of Linear-Arm
Flexure Bearings, National Institute of
Standards and Technology

{31 T. E. Wong, R. B. Pan, H. D. IMarten
CSve, L. Galvan, T. S. Wall "Spiral
Flexure Bearing”, The Aernspace
Corporation ® Segundo, California, USA
[4] # 2+, 9 AA, ¥ &5, 32 %,
“29 A9 $EFV74 AY @A

Wo]g EU(KIMM-LFB)S HA 2 a4
2002 ¥4 S5WFEE

-1098-



