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Development of fast dimpling machine

by
Takanori YAZAWA ™, Keita NOGUCHI**, Yohei FUKUDA™*** Masami MASUDA ",

Yasuhiko OGIYA™* and Tathuhiro KOJIMA ™ "

Producing micro texture on surface, it’s possible to give various characteristics of functions. But,
it’s not known the correlation between micro texture on surface and function of surface. In the case of
achieving dimple texture with 2um pitch in square 1mm on a side, number of dimples is needed
250,000. If dimpling speed was 1/s, it takes about 70 hours to finish the dimple texture. Therefore, fast
dimpling machine is needed. In this study, fast dimpling machine which can make the accurate dimple
texture was developed. Form accuracy is determined by the so-called copy principle and depth
accuracy is determined by the road control dimpling. In this paper, the application of the dimpling
machine with road control is shown. And the result of making dimple texture by the machine is shown.

Key words: Dimple texture, Functional surface, road control dimpling
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Tablel Requirement specifications

Requirement items

Requirement values

Dimpling speed

50/s

Depth

0.52£0.05um

Radius of curvature

52£0.1um, 100=1um

Pitch

=2um
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Fig. 1 Fast dimpling machine by force control system
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(a)Diamond indenter (b)Sapphire ball indenter

Fig.2 Schema of indenters
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Fig.5 Picture of fast dimpling machine by force control
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Fig. 6 Signal of PZT and Force gage for single
dimpling

Table2 Effect of indenting road on dimple diameter

Indenting
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Picture
of dimple

Indenting
road [N]

Picture
of dimple

Table3 Experimental setup for speed verification

Indenting road [N] 0.5
Workpiece material Copper
Tool Sapphire ball indenter (R0.1)
S 3 15
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30 - t 0 3
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Mesurement time[s]
Fig.7 Signal of PZT and Force gage in fastest

dimpling condition
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Table4 Experimental setup for multi dimpling

Workpiece material Cupper | SUS
Indenting road [N] 0.5
Tool Sapphire ball indenter (R0.1)
Pitch [um] 26
Number of dimple 77377 133250
Average dimpling speed [/s] 2.8 5
Dimpling time [h] 7.7 7.4

(a)pper (b)SUS

Fig.8 Picture of dimple texture
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Fig. 10 Signal of PZT and Force gage (SUS)
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(a) Text pattern

(b) Surface function
of multi dimple
Fig. 11 Texture function example
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