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Fig.1 Micro-EDM schematic diagram
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Fig.2 Deep micro-hole processing on SiC ceramics by EDM
with USM
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Fig.3 Deep micro-hole processing on stainless steel by EDM
with USM in inverted layout
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Fig.4 The processing schematic of ESD
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Fig.5 The technical principle diagram of water-jet guided laser
processing
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Fig.6 The contrast between the water-guided laser processing
and the traditional laser processing
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Fig.7 The typical morphology and enlargement of the micro-
hole drilling by water-guided laser
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Fig.8 The laser processing equipment and the processing
blades by water-guided laser of Synova company
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Fig.9 The results of drilling on 100 pm thin steel by laser with
different width pulses
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Fig.10 Micro-hole processing by femtosecond laser
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Fig.11 The high-quality micro-hole processing with the
aspect ratio of 10 on stainless steel by femtosecond
laser
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PR AR AL BRI T 26 T RO KR AR LU st AL
T AGRIFFE , bt B Tk 2 25 i 2 62 0 B o KR
B LI TP T THF9T, SRt B A 5 TR AR L
HOFRICBAE LE, e Ah, R DLZE R R K AR LR A 35, ot 2l
7SR B O Bk e B FIAE X B S S, SE 2 AP R
RO/ INFLEERI N L,

V9262 AE AU 53 6 - i3 o A A A A
FRFPBOG, [F B R 55 Rk S o7 20, FEAN S ANA AL 5k
IRRAE LR 20 FIBRFLIN T, N T45 R a0 & 13 s, HEIE
2RI N T R S LN T, [RIEFSEEE T LI TALR
SNISERTY N

Fig.12

(b) YR H R 2089 BTN T
B18 XWEULITA SRS IHAMRE

Fig.13 The film hole processing on blade by femtosecond laser
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Development of Micro-holes Machining with High-aspect Ratio

Jiao Yue*, He Bin, Li Peng, Tian Dongpo
Xi’an Institute of Optics and Precision Mechanics, CAS, Xi'an 710119, China

Abstract: The machining of micro-holes with high aspect ratio has wide applications in aviation and automotive
fields, such as the turbine blade film holes, flame tube film holes, as well as aviation fuel injection nozzle micro-
holes and automotive nozzle micro-holes processing, there are a large number of high aspect ratio holes. At present,
the Electrical Discharge Machining (EDM), Electro-Stream Drilling (ESD), water-jet guided laser and femtosecond
laser processing technology are mainly used for the processing of high aspect ratio micro-hole. In this paper, the
principle and the current research status of the EDM, ESD, water-jet guided laser and femtosecond laser machining
technology were introduced firstly. The characteristics and their applications were compared and analyzed. Finally, the

development trend of high aspect ratio micro-hole processing technology was prospected.

Key Words: micro-holes; high aspect ratio; EDM; ESD; water-jet guided laser; femtosecond laser
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