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Hybrid

Macro/micro hybrid structure

Micro structure
pitch: 1~10um

<l

Macro structure
Free form etc.: several mm~several 100mm
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Micro/nano hybrid structure

Nano structure f—
Pitch; several 10~several 100nm / [ ///

Micro structure
e 5 Pitch; 1~10um
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Functional interface generation
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Hybrid vibration machining
2. BERIRENEFAEHAVAI
Ultrasonic vibration assisted electrolytic grinding
3. BERIRBERISAYHREMTL
Ultrasonic vibration assisted plasma discharge grinding
4. INJF—DxybTROY3Y
Powder jet deposition
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Hybrid vibration machining
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Development of 3D ultrasonic
vibration spindle
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Hybrid vibration of bending and
rotation vibrations
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Cutting locus of hybrid vibration grinding

B ERIRB D YIHIR
HMARIC—EEETHBILEET D

PHRRILZEZEIZT S

HHHIE X LY FiRERD

Periodic structure utilized
hybrid vibration grinding

Pitch: 500 nm
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Ultrasonic vibration assisted
electrolytic grinding
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Ultrasonic vibration assisted
plasma discharge grinding
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Surface modification by plasma discharge
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Powder Jet Deposition
Principle of powder jet process g s
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Abrasive + Carrier gas
Nozzle traverse
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Powder jet machining

Under normal temperature and pressure

particle size
velocity
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mrﬂm Powder jet machining Powder jet deposition
PID

Removal process Deposition process

Process mapping
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