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Fig. 6 Calculated tangential stresses at bore of the hollow test bar as function of contact load®®
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Table 1 The effect of hollowness on the failures of roller

Maximum Maximum
No. Hollowness Load tangential Hertz contact Failure Fatigue life
(%) (N) stress at bore stress models 10 percent life
(MPa) (MPa)
i 71 2050 379 4480 Fatigue pit 13.9x 10°8
2 83 934 490 3450 Flexure fatigue 0.5x 108

fracture
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Table 2 The results of wear test

The quantity of

Heat Width of Depth of
. . Hardness Friction .
treatment residual austenite wear scars weadr scars
(HRC) coefficient
processes Position ArY (mm) (um)
Conventional Original 7.2
process surface
61.5 0. 0925 1.341 11.2
Weating 6.0
surface
Isothermal Original 27.0
martensite surface
61.3 0. 0850 1. 020 6.5
formation Wearing 13.0
surface
Nitrocarburizing Original 35.6
from high surface
62.5 0. 0925 1. 027 6.6
temperatures Wearing 37.3
surface
* 3 DUOBAERDERMESTIRER
Table 3 The contact fatigue of hollow cylindrical roller
Residual Fatigue life
Heat treatment austenite
10 percent life 50 percent life .
rocesses
° AT %% (X109 (X109 Weibull slope
Cold treatment 2.3000 1.7718 4,1129 2.2370
Conventional 8. 0000 2.1390 5. 3594 2.0510
treatment
Isothermal 24. 8000 4. 0582 9. 0527 2. 3480
martensite

formation
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The Hollow Cylindrical Roller Bearing and Its Wear Problems

Luo Hong  Liu Jiajun
(Tribology Research Institute, Tsinghua University, Beijing 100084, China)

Abstract  The hollow cylindrical roller (HCR) bearing is a new type of rolling bearings.
Its structural characteristics include. the hollowness of roller is higher than 50% , the bearing is
campleted with rollers without beating cage, and the rollers are always in the preloaded state.
Therefore, the HCR bearing shows a series of high performance, such as high stiffness, high
rotationary accuracy, high limited speed etc. It is specially suitable for application on the spindle
of precision machine tools. It's main failure models are wear and fluxural fatigue fracture of

rollers.

Key words  rolling bearing, hollow cylindrical roller beéring, wear



