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Control of surface functions with micro dimples machined on fine grained steels
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A micro dimple machining was studied to control the surface functions with the
micro-scale structures on the stainless steel, one of the implant materials. The micro dimples are
machined in milling with the inclined ball end mill at high feed rates. A mechanistic model was presented
to control the shape and the size of the dimples to be machined. The micro dimples were machined on a
plate of fine-grained stainless steel to reduce burr formation. The depth of the affected layer was also
reduced in subsurface of the machining area by the fine crystal grains. Then, wettability on the dimpled
surface changes by the pinning effect at the edges of the dimples.
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(a) Standard (b) Fine grained
Fig. 2 Micro structures of stainless steels
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Fig. 3 Surface finishes
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Fig. 4 Control of wettability with surface structure
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Fig. 5 Micro dimple machining
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(a) Tool model
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Fig. 6 Simulation model
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Fig. 7 Cutting test

(a) Standard (9.1 um)

(b) Fine grained (1.5 pm)
Fig. 8 Surface finishes in micro milling
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Fig. 9 An example of micro dimple machining
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(b) Simulation
Fig. 10 Dimple shape
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(b) Machined
Fig. 11 Micro structures in subsurfaces
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Fig. 12 Water droplets
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Fig. 13 Change in contact angle with volume of
water
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