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1% /nm ( Hv) /GPa

0 140. 191 4144.300 529.183

1 143.865 3836.576 514.344

3 144.539 3801.080 511.642

5 145.629 3703.689 494.488
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Fig.2  Micro/nano-sized indentation load-depth curves of sap— 2.3

phire at different ethylene glycol contents
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Table 3 Element contents of sapphire before and after the sput—
tering
1%
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Fig.3 XPS full-scan spectra of soaking sapphire before and af- Al*

ter the sputtering with different slurry
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Sensor Fault Detection and Isolation for an Electro-Hydraulic Servo
System Based on Robust Observer

Xu Qiao-ning' Yu Feng® Zhou Hua' Yang Hua-yong'
(1. State Key Laboratory of Fluid Power Transmission and Control Zhejiang University Hangzhou 310027
Zhejiang China; 2. Jiujiang Branch of 707 Institute of China Shipbuilding Industry Corporation ( CSIC)  Jiujiang
332007 Jiangxi China)

Abstract: In the electro-hydraulic servo system extra sensors are often added for fault detection and isolation
( FDI) but the sensor fault can cause a false alarm. The electro-hydraulic servo system itself is a typical nonlinear
system and is often subjected to time-varying and unknown disturbances which brings about great challenges to the
sensor FDI. In order to solve these problems a FDI scheme based on a nonlinear robust observer is proposed. In
this scheme the robust observer is used to handle the system nonlinearity as well as unknown disturbances and a
linear matrix inequality method is adopted to facilitate the observer design. For the sensor fault isolation a batch of
robust observers is designed and some logic rules are made. Then the proposed FDI scheme is verified by simula—
tions and experiments and an adaptive threshold is designed to make decision according to the characteristics of ex—
perimental data. Both simulation and experimental results show that the proposed FDI scheme is effective.

Key words: electro-hydraulic servo system; fault detection; fault isolation; robust observer; adaptive threshold
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Effect of Ethylene Glycol on Lapping of Sapphire Wafer by Using Fixed
Abrasive Pad

Wang Jian-bin  Zhu Yong-wer Ju Zhidan Xu Jun Zuo Dun-wen
( College of Mechanical and Electrical Engineering Nanjing University of Aeronautics and Astronautics

Nanjing 210016 Jiangsu China)

Abstract: The chemical additives in lapping slurry play a vital role in the efficient ultra-smooth machining of sap—
phire wafer. In the investigation the lapping experiment of sapphire wafer was performed by using a fixed abrasive
pad and the effects of the ethylene glycol concentration in lapping slurry on the material removal rate ( MRR) and
surface morphology of sapphire wafer were discussed. Then the micro/nano-indentation technique and the photoe—
lectron spectroscopy ( XPS) were employed to analyze the physical and chemical properties of lapped wafer surface.

The results indicate that (1) when the lapping slurry contains 5% ethylene glycol the depth of surface-modified
layer on the lapped wafer surface is about 3.90 nm and is superior to that in the deionized water which is 1.04
nm; and (2) higher ethylene glycol content can promote the surface-modified layer to form which helps to improve
the lapping efficiency and enhance the surface quality.

Key words: fixed abrasive; ethylene glycol; sapphire; surface-modified layer; material removal rate



