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Abstract 

Recently it is known that a characteristic to play a certain reaction on the surface is 

given to the surface by the pattern shape generated on the surface due to development 

of micro technologies. This paper shows research about micro manufacturing scale 

pattern of shark using micro mechanical precision machining. 

 

1. Mechanical Machining for micro pattern on surface 

Recently it is known that a characteristic to play a certain reaction on the surface is 

given to the surface by the pattern shape generated on the surface due to development 

of micro technologies. Representative methods include a technology to make micro 

pattern using lithography being used for the semiconductor process, processing 

technology using electron beam, or using laser beam, etc. In addition, those 

technologies using electric discharge such as EDM, ECM, WEDM, etc. are often 

used. Imprint technology to be used for mass production of pattern is also actively 

applied today. However, these technologies have been developed to be used for the 

existing semiconductor processes and have some inconveniences to fabricate micro 

pattern shapes to be applied to broad area as well as having regular repetition. Thus, 

this research has manufacturing method for micro pattern. 

 

2. Design of shark scales  

Fig. 1 shows the three-dimensional design of the shark with scales pattern. This three-

dimensional design was designed using an ArtCAM. The dimensions of model is 

10×5mm and height of shark design is 50㎛. The size of the scale pattern design in 

the shark model was 200㎛ and heigh is 100㎛. By using this model, to produce a 
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code of CAM for processing. Use this code of CAM thus produced was subjected to 

machining simulation. 

 

Figure 1: Shark and scale Model using 3D CAD 

 

 

Figure 2: Result of machining simulation using CAM 

 

Fig. 2 shows the result of simulation. At the results come out through the simulation, 

it is found that the shape similar to the CAD data is processed. However, it is 

expected that the shape accuracy of the pattern is somewhat lower. Thus, it can be 

confirmed that the patterning is possible. 

 

3. Result of mechanical machining using ultra precision machining system  

Fig. 3 shows optical microscopy images of result of mechanical machining that were 

machined using ultra precision machining system. Checking the result of the 

processing, the surface roughness, it can be seen that good results came out. However, 

it is possible to know the shape of the pattern can not come out well. Why such a 

result came out is analyzed because the diameter of the tool used for pattern 

processing appears larger. 
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Figure 3: Results of machining using ultra precision machining system 

 

The other micro scales patterns shown in Fig. 4 were mechanical machined using 

ultra precision machining system. The machined micro scales patterns are 100㎛  in 

size.  

  

Figure 4: Results of micro scales patterns using ultra precision machining system 
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