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Development of Microtextured Mold and Its Application
- Complicating Texture Patterns by Microcutting Using Indenter Edge -

College of Engineering Ibaraki University Technical Services Division, Takeyuki YAMAMOTO

Improving materials surface functions using micro-textures is of great interest in various fields. The authors have also
performed to improve the photocatalytic surface functions by introducing the microcutting textures and achieved an improvement
in the hydrophilicity, which is one of the photocatalytic functions, due to the increase in the real surface area. In this report,
vibration assisted microcutting was conducted on a pure aluminum workpiece using an edge of the diamond indenter as the tool
rake and a depth of cut of less than zero in order to fabricate finer and more complicated micro-texture. As a result, finer and more
complicated microcuttting surface texture composed of numerous plastically deformed micro embossments, impressions and flat

portions was successfully fabricated on the workpiece.
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(c) SEM image of cutting tool tip
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Fig. 1 Experimental setup, machining method and cutting tool

Table 1 Vibration assisted cutting conditions

Workpiece Pure aluminum

Cutting tool Monocrystalline diamond
Three edge angle 90° (Triangular indenter)
Edge radius 1.2 um (A little bit worn)

Tool rake direction Edge

-0.5,0.5, 1.5, 2.5 um (Single)
-0.5 um (Texture)

7.5 m/min (Single)

1.4 m/min (Texture)

Feed for texturing 5 um/rev

Vibration frequency 5 kHz

Vibration amplitude 2.3 um

Environment MQL (Plant oil)

Depth of cut in average

Cutting speed




DOC inaverage
0.5um

-0.5um

Cutting

direction 1.5um

(Area: 256um x 256um)

Wp: Ploughingwidth

H: Ploughing
height

Wg: Groove width T

D: Groove
depth

Cross-section

Fig. 3 Definition of groove geometries
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Fig. 4 Comparison result of cutting groove geometries
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Fig. 5 Laser micrograph of micro-texture (Area: 42um x 42um)
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Fig. 6 Cross-section of cutting groove along its center line
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