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Research on hybrid ceramic bearings for missile turbojet engines
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Abstract:

To increase the service life, prevent the premature failure and improve the reliability of rolling bearings used in the

missile turhojet engines, based on the analyses of all steel bearing failure with related working conditions, a kind of hybrid ceramic

bearing which performances were compared with those of all steel bearings through quasi— static mechanics analyses were developed.

Bench tests showed that ceramic bearings have a benign failure mode of gradual fatigue instead of catastrophic failures of thermal insta

bility, seizure or dead lock which are very common for all steel bearings under the working conditions of high speed. high tempera-

ture, heavy load and limited lubricant. So ceramic hearings can totally meet such stringent demands in missile turbojet engines.
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Table 1 Typical working conditions of turbojet engine mainshaft bearing

Shaft speed Bearing Load/N il temperature /| C
. . Service life/h Dimensions/ mm Storage time/y
1f/min material Radial Axial Inlet oil Outlet oil
30 000 9Cr18 1 500 4 000 80 150~ 180 50 5% P2 x 17 8~ 10

Fig.1 Contrast between new and
worn steel bearings
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Fig.2 Break and seizure failure of st
eel bearing caused by thermal instability
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Fig.3 Severe wear failure
in steel bearings
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Fig. 4 Performance contrast between ceramic and all steel bearing
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