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Application Analysis of Liquid Hybrid Bearing
for Engine Turbopump

Miao Xusheng, Li Bin, Huang Zhiyong
( Shaanxi Power Machine Design & Research Ingtitute, Xi’ an 710100, China)

Abstract: This paper mainly discusses available structures of the liquid hybrid bearings and the
key technologies that need to be solved for the liquid rocket engine turbopump. It was suitable for
radial hybrid bearing to adopt column bearing, and for axial bearing to adopt spiral groove bearing or
tiling bearing under the special environment of liquid rocket engine turbopump. At the end of this
paper, some key technologies about oxygen hybrid bearing application in the engine turbopump are
proposed.

Key words: liquid rocket engine; turbopump; liquid hybrid bearing

i »

+ 2004-07-08; + 2004-07-15.

(1971—>, s



2004 30
o PA-120/PA-170 - LE-7
2.3
2 . 1
; 20000r/min,
70mm, 50mm,
’ ° 20000N )
N 1.93x10kg/ms,
2.1
@D . 1 ;
) > , ,
©) . ;
(4) , : o
2.2
1
Tab.1 Comparison of different radia hybrid bearings
, mm 0.015 0.02 0.015 0.025 0.02
0.95 0.9 0.65 0.65 0.8
,im 0.75 2 5.25 8.75 5
> s 3 04
» MPa 20 20




3 o 2
3l/s, 0.4 ;
I/ss 20000r/min; 80mm;
’ o 140mm; 24500N;
1.93x10kg/ms,
o ’ 2 ;
2.4 o
2
Tab.2 Comparison of different axia bearings
> mm 0.013~0.02 0.013 0.013 0.013
. s 0.7~2 0.2 0.005 0.13
. MPa 6 - 12 >20

3 ) .

3.1
D 1
~ ’ Fig.1 Accessory pressure supply system
2 3.3
; ; @ ;
) : ;
3.2 2 ’
(1) , ;

. : 3 .



4 2004 30

4 ’ ;
’ ; 2kg—3Kkg-
; . 5
4.1 :
, ( @ )
) , ;
. 2
M.Stoltzfus : ’
Teflon S ; °
Teflon ; .
) Ni-P-PTFE. Cu-PTFE- Ni-Cu-Ag
MoS; ; MoS; YF-75
Ni-Cu-Ag MO;Q . [1] A Minnick and S Peery. Design and Development of an
4.2 Advanced Liquid Hydrogen Turbopump[R]. AIAA
, 98-3681.
, . [2] G Crease, R Lyda, J Park, A Minick. Design and Test
, , Results of an Advanced Liquid Hydrogen Pump[R].
. AlAA 99-2190.
1 . , [3] RW Bursey, Jet a. Advanced Hybrid Rolling Element

Bearing for the Space Shuttle Main Engine High
Pressure Alternate Turbopump[R]. AIAA 96-3101.

[4 Redecliffe 3 M, Vohr J H. Hydrostatic Bearing for
Cryogenic Rocket Engine Turbopump[J. ASME
Journal of Lubrication technology, 1969.7.

(9] - [M].

» 1989,



