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Development of Cryogenic Micromachining Method for Manufacturing Microfluidic Chips
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Fig.1 Concept of cryogenic micromachining
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Fig.2 Direct process for fabricating of customized chip
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Fig.4 Coefficient of dynamic friction
Tablel Cutting condition
@ ] ®)
Tool Micro square end mill $0.5 mm
Rotational speed 15000 min'!
Feed rate 3.0 mm/min 1.0~4.5 mm/min

Feed per tooth | 0.1 um/tooth | 0.025~0.25 pm/tooth
Processing temp. | -160~-50 C -196 C
Machine tool 3 axis vertical machining center
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Fig.5 Machined surface at any temperatures
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Fig.6 Relation between surface roughness and feed per tooth
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Fig.8 Microfluidic chip with 3D crossed channels
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