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Tab.1 Calculation scheme settings

VES Tl [&] B k/ym  R,/pm
1 1.0N/0.8N/0.6N 1.00T 0 0
2 1.0N/0.8N/0.6N 1.25T 0 0
3 1.0N/0.8N/0.6N 1.50T 0 0
4 1.0N/0.8N/0.6N 1.75T 0 0
5 1.0N/0.8N/0.6N 2.00T 0 0
6 1.0N/0.8N/0.6N 2.50T 0 0
7 1.0N/0.8N/0.6N 1.00T 5 0.8
8 1.0N/0.8N/0.6N 1.00T 10 1.6
9 1.0N/0.8N/0.6N 1.00T 30 4.8
10 1.0N/0.8N/0.6N 1.00T 50 8.0
11 1.0N/0.8N/0.6N 1.00T 70 11.2
12 1.0N/0.8N/0.6N 1.50T 30 4.8
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Tab.2 The influence of compressor on component

characteristics under different fault conditions

B R 2 e /BT R

oL N 60% 80% 100%

BF 0.307~0.351 0.348~0.353 0.314~0.437

1.25T
Wi 0.883~1.100 0.662~1.033 0.192~1.623
MFE 0.599~0.657 0.656~0.675 0.604~0.695
1ot Wik 1.662~2.034 1.285~1.857 0.406~1.884
L5t A 0.878~0.956 0.942~0.988 0.870~0.931
Wit 2.193~2.997 1.662~2.694 0.756~2.290
WA 1.158~1.256 1.228~1.305 1.143~1.171
=t Wit 2.591~3.626 1.909~3.417 1.097~2.503
WA 1.651~1.760 1.754~1.814 1.686~1.742
2ot Wi 3.654~4.723 2.418~4.191 1.500~3.187
BMFE 0.329~0.355 0.371~0.399 0.292~0.443
o Wh 0.576~0.951 0.496~0.941 0.625~1.144
A 0.598~0.637 0.633~0.693 0.539~0.760
tpm it 0.837~1.483 0.698~1.434 1.078~1.739
50 BMFE 1.260~1.626 1.299~1.413 1.066~1.509
Wit 1.773~2.979 1.543~3.055 2.388~3.735
WA 1.674~1.722 1.739~1.808 1.202~1.890
om WihE 3.247~4.659 3.401~4.800 3.208~5.344
WA 1.941~2.017 1.946~2.120 1.304~2.136
70m Ml 4.671~6.416 4.971~6.092 3.827~6.359
15T K %% 1.815~2.005 1.815~2.005 1.815~2.005

30 pm iie  3.374~4.432 3.374~4.432 3.374~4.432
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motor and the harmonic effect of the drive voltage, this paper focuses on the design and optimization of LL.LCC
resonant network topology as well as total harmonic distortion (THD) of the output voltage for driving linear ul-
trasonic motors (LUMs). Such method can effectively overcome the issue on the variations of the driving volt-
ages caused by the parameter time-variation to improve their operation stability. Firstly, the calculation method
for the LLLCC matching parameters is derived by using a contact-based equivalent circuit of LUMs considering
the stator/mover contact boundary conditions, and a compensation capacitor is added to improve the elasticity
margin and the stability of impedance matching. Furthermore, the filtering characteristics of the LLLCC resonant
network near the resonant frequency is discussed in depth, and the mathematical relationships are derived be-
tween the THD of the output voltage and the parameters of the LLCC resonant network are derived. Further-
more, the influence of the parasitic parameters of the transformer on the LLCC resonant network is also ana-
lyzed. On this basis, the design optimization methodology for the LLLCC resonant network is proposed while act-
ing the THD of the sinusoidal output voltage as the main target. Finally, a LLLCC resonant driver is designed for
a V-shape LUM, and the corresponding experiments are conducted. The results indicated that the gain and the
THD of the output voltage as well as the peak amplitude of the series capacitor voltage itself are determined by
the ratio of the series capacitor and the parallel capacitor in the resonant network. The series inductor is the domi-
nating factor for the soft switching characteristics. The THD of the output voltage is controlled below 3%,

which is improved more than 70% compared to the unoptimized L.L1.CC resonant driver.

Keywords linear ultrasonic motor; LIL.CC resonant network; impedance matching; harmonic suppression
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Abstract In response to unclear mechanisms in compressor fault diagnosis research, this article aims to reveal
the variation law of component characteristic changes caused by blade wear, numerical simulation analysis
method is used for studying the changes in component characteristics of blades under different degrees of wear.
The results show that the degree of compressor performance degradation caused by blade surface wear is more
significant than that caused by blade tip wear. With the increased speed, the degree of performance degradation
becomes greater. The efficiency decay value caused by the increase of blade tip clearance shows a pattern of first
decreasing and then increasing with the increase of pressure ratio. Near the working line of the compressor, the
efficiency decay value is relatively stable with the change of pressure ratio, while the flow decay value increases
with the increase of pressure ratio. After the increase of blade surface roughness, the decay values of efficiency
and flow rate both increase with the increase of pressure ratio. Moreover, there is a decreasing trend in the decay
values near stall pressure ratio. Near the working line, varying degrees of blade wear have a greater impact on
flow rate than on efficiency. The results can provide a theoretical reference for the research of fault diagnosis

methods for aviation engine gas paths.

Keywords air circuit wear failure; tip clearance; blade surface roughness; performance degradation



