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Study on the Durability of Composite Tilting Pad Journal Bearing for
Turbo Compressor System under Oil-cut Situation

Kang-Yeong Choe*, Min-Hye Jung**, Jun-Il You***, Seung-A Song*, Seong-Su Kim*"

ABSTRACT: The tilting pad journal bearing for the turbo compressor application has a role to support high speed and
heavy loading rotor. White metal has been widely used for the bearing material but the conventional bearing is
immediately suspended and induces serious serious damage to the rotor under the unexpected oil cut situation or the
insufficient oil film formation. The carbon fiber reinforced composite having high specific stiffness, specific strength
and excellent tribological characteristics can solve these seizure problems. In this work, the study on the durability of
high thermal resistance carbon fiber/epoxy composite tilting pad journal bearing under oil cut situation was
conducted. The material properties of the composite materials including tensile, compressive and interlaminar
properties were measured at room and high temperature of oil cut situation. To investigate the possibility of failure of
composite tilting pad journal bearing under oil cut situation, the stress distribution of the composite bearing was
analyzed via finite element analysis and the Tsai-Wu Failure index was calculated. To verify the failure analysis results,
the oil cut tests for the composite tilting pad journal bearing were conducted using industrial test bench.
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(b)

Fig. 5. Oil cut test; (a) Composite tilting pad journal bearing,
(b) Test bench
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Table 1. Material properties of carbon/epoxy composite

Temperature . . Material
o Directions .
(°C) properties
1
587
25 2
Compressive 3 967
strength (MPa) 1
427
150 2
3 746
1
861
25 2
Tensile strength 3 31.2
(MPa) 1
730
150 2
3 24.2
1
Elastic modulus 66.6
25 2
(GPa)
3 7.60
Vi 0.039
Poisson’s ratio 25 Vi3
0.50
Va3
S, 105
25 S
= 75.3
Shear strength Sy
(MPa) S, 93.1
150 S
2 46.7
S23
G, 6.2
Shear modulus
25 G,
(GPa) 4.7
G23
25 76.0
ILSS (MPa)
150 48.1

1 : Axial
2: Hoop
3 : Radial

z X Primary var: §, 522

&
Rk

>

&

N
,L(Lme contact section)
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Fig. 7. Stress distributions of the composite tilting pad journal
bearing w.r.t. the friction coefficients : (a) axial stress (c,),
(b) hoop stress (o,,), (c) radial stress (053), (d) Shear stress
(033)
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Fig. 8. Tsai-Wu failure indices w.r.t. the friction coefficients :
(a) failure indices calculated with material strength at
25°C, (b) failure indices calculated with material strength

at 150°C
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Fig. 9. Oil cut test results : (a) rotor surface, (b) composite liner
surface
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