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A texturing pattern for the thrust sliding bearing of a scroll compressor in CO2 heat-pump system was investi-

gated. The pattern is composed of multiple circular bumps and an oil seal structure on a ring plate. The hydrody-

namic lubrication properties of a circular bump was theoretically analyzed by elasto-hydrodynamic lubrication

(EHL) analysis. The results show the essential geometrical effects of the roundoff wedge on the oil film formation

and frictional properties. Experimentally evaluated frictional properties of the proposed thrust bearings agreed

well with numerical results. In order to clarify the robustness against accidental high load, seizure limits of the

circular bump pattern were experimentally evaluated. These results show that the initial frictional properties are

controllable by the crowning profile, the proposed pattern has sufficiently low friction coefficient and quite a high

seizure limits.
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Fig. 1 Schematic view of the thrust sliding bearing for
COz2 scroll compressor.
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Fig. 2 Oil film pressure on a flat thrust bearing, and the
texturing effects.
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Fig. 3 A comparison between circular and square bump
with regard to the oil film thickness.
h sq : Minimum oil film thickness on the square
bump, hcirc : on the circular bump.
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Fig. 4 A cross sectional bump profile and mumerical models.
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Fig. 5 Stribeck curve.
[BL : Boundary Lubrication, ML : Mixed Lubrication,
HL : Hydrodynamic Lubrication]
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Fig. 6 Difference in oil film pressure among crouning
shapes (m=2, hmin /R =0.002).
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Fig. 7 Load carrying capacity for the case m =2.

. Fig. 9 Effects of crowning shape on friction coefficient.

Fig. 8 Load carrying capacity for the case m =8.
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Fig. 11 Experimental setup for friction test.
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Table 1 Friction test sample and experimental condition.

Thras; plaie geomchy

Mluderial hardened hearing stoel
Uheder dhameler, |mm| . 1kl
I diamevor, [erum] _ 58
Thickncss, [mim) 2
Bump geomatry

Bump dinmeier, [mem] 4, 5 &85
Iovter-baumip sprcing. | com| 0,5
Mumher of humps 176, 118, 1%
Cirove depth, [mm) (.5
Crawming hagzhl, [mm) LLS 1 HE

T eriupental condinon
i3, gas prcasure, [MPa] 18
Termperature, [FC) 9
Viscosity, [mPa g Sim 7
Load, [M] 11854/ bump
Sliding volocity, [m's] 0241 1.1

Fig. 12 Geometry factors of test samples.
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Fig. 13 Typical measured Stribeck curve.
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Fig. 14 Normalized friction coefficients comparing with
numerical prediction.

Fig. 15 Film parameter at minimum friction coefficient.
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Fig. 16 Contact pressure profile

Fig. 17 Specimen for seizure tests.
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Fig. 18 Seizure test results.
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