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Achieved L/D 80! 
Challenging the limit of deep small hole drilling of Φ0.5 mm 

2. Example of drilling small-diameter deep holes 

Making flow channels in a component used to precisely control gases and liquids 
requires high-precision hole making that takes into consideration not only the diameter, 
length, and shape, but also the surface condition of the inner surface. We introduce a case 
study that challenges the limits of “small-diameter deep hole drilling” which can be utilized 
in machining processes for variety of parts. 

4. Difference in surface conditions by processing 
methods 

1. Challenges in machining extremely small-diameter holes 

3. Example of drilling precision small-diameter holes 

Our deepest record in machining a small-diameter 
hole of Φ0.5 mm was about 13.5 mm. By optimizing 
the machining tool and parameters, however, we have 
succeeded in machining a deep hole with a depth of 40 
mm, L/D (aspect ratio) of 80. Deep holes made with a 
drill have the feature that their inner surface can be 
finished smoothly. 

【Machining method】 
Through-hole by drilling 
Material: SUS304 
Hole diameter: Φ0.5 mm 
Hole depth: 40 mm 

【Results】 
Inner surface roughness 
   Ra: 0.16 μｍ 
  Rz: 1.12 μｍ 
Linearity: ±0.08 mm 

The surface condition of a product often significantly affects the performance in the way 
as the dimensional accuracy does. The table below illustrates the differences in surface 
conditions depending on the machining methods on a flat surface. A surface condition can 
be adjusted by selecting machining method, machining parameters, and finishing 
treatment. 

In order to drill a small-diameter hole of Φ0.2 mm 
at an accurate position, machining tools and 
parameters must be optimized. With our technique, 
the tip of a small-diameter hole can be aligned 
even if drilled from an oblique work surface. 
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Material: Ti-6AL-4V 
Hole dia.: Φ0.2 mm 
Hole depth: 5.0 mm 


