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Review of water lubricated bearing for
high speed spindle

Chen Wei'?, Fan Hongjie'>, Wu Lianjun'?’

(1. School of Mechanical Engineering, Xi’ an Jiaotong University, Xi’an 710049, China; 2. Key Laboratory of Education Ministry
for Modern Design and Rotor-Bearing System, Xi’ an Jiaotong University, Xi’an 710049, China)

[Abstract] In this paper, the research achievements about water lubricated hybrid bearing are summarized
in order to make the bearing be of higher stiffness, higher precision and higher stability. The key technology and
critical factors which affect the performance of water lubricated hybrid bearing as well as the recent main achieve-
ment and development at home and abroad are commented and analyzed from the aspects of bearing structure,
thermal deformation and so on. At last, the research trend of water lubricated hybrid bearing for high speed spin-
dle is predicted and prospected.

[Key words] water lubricated; high speed spindle; hybrid bearing; review
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Fabrication and characterization of typical
nano-scale structures

. 1,2 . 1,2 . 1,2
Jiang Zhuangde ~~, Wang Chenying °, Yang Shuming
(1. School of Mechanical Engineening, Xi’an Jiaotong University, Xi’an 710049, China; 2. State Key Laboratory for
Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

[Abstract] Three types of nano-scale structure have been fabricated and characterized using SEM, AFM,
etc. In this paper, multilayer thin film deposition technique has been used to fabricate nano-scale structure with
20nm, 25 nm and 35 nm line-width. LER and LWR of nanoline are evaluated with an offline image analysis algo-
rithm. The experimental results indicate that the LER/LWR of the lines is low and the uniform of the lines is high.
EBL and ICP technique are employed to fabricate grating patterns with nominal height 220 nm. The result shows
that the high frequency fluctuations of line edges after etching decrease, the correlation length increases and val-
ues of root mean square deviation () increase. Single and multiple nano steps have been fabricated using FIB
technique, and the relationship between the size of the Z-axis and energy of process are analyzed.

[Key words] nanoline; nanostep; EBL; ICP; FIB
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