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Reseach Progress of Manufacture of Diamond Cutting
Tools Based on Focused Ion Beam ( FIB)

XU Zongwei, WU Wei, ZHANG Shaojing, ZHAO Bing

( Centre of MicroNano Manufacturing Technology, State Key Laboratory of Precision Measuring
Technology & Instruments, Tianjin University, Tianjin 300072, China)

Abstract: The research progress of manufacture of diamond cutting tools based on Focused lon Beam ( FIB) processing
technology is outlined. Firstly, the research background and manufacturing progress of diamond cutting tool applied in the
ultraprecision machining field is introduced. As an advanced micro-nano manufacturing technology, focused ion beam has
played an important role in the micro scale diamond tools manufacturing. Aiming at the diamond tool core parameters of
cutting edge radius, edge shape accuracy, the researchers carried out the FIB method and process optimization to achieve
high quality diamond tool. Research found that FIB can manufacture diamond tool with edge radius as small as 15 —22
nm. Then, the applications of FIB diamond tools are presented from the two aspects of micro cutting mechanism and mi-
cro-nano optical component manufacturing. Finally, future developments in this field are discussed, including, how to im-
prove the FIB manufacturing efficiency and broaden the application field.
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Fig. 1 The SEM image of micro scale diamond tool
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Fig. 2 Illustration of focused ion beam milling process
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Fig. 3 Rectangular micro cutting tool
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Fig. 4  The relationship between the edge radius and cutting param-
eters: (a) model for nanocutting and (b) model for thin-

nest chip
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Fig. 5 Influence of nose radius on the processing
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Fig. 6 The illustration of channeling effect
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Fig. 7 The channeling effect in diamond tool fabricated by FIB
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Fig. 8  Fresnel lens fabricated by diamond tool and roller grating
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Fig. 9 Diamond tool for nano grating
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