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Abstract — The recent industrial application requires technical methods to get the cutting fluid droplet surfaces
in particular from the viewpoint of topography and micro texture. To characterize the surface topography of drop-
let, the combination of the confocal laser scanning microscope (CLSM) and wavelet filtering is well suited for
obtaining the droplet geometry encountered in tribological research. This technique indicates a better agreement

" in obtaining an appropriate droplet surface obtained by the CLSM over a detail range of surface accuracy (res-
olution: 2 pm). And the results allow an excellent accuracy in a measurement of a droplet surface. The com-
bination of extended focal depth measurement configured and multi-scale wavelet filtering has proven that it can
construct a droplet surface in a successive and accurate way. A multi-scale approach of wavelet filtering was
developed based on the decomposition and reconstruction of droplet surface by 2D wavelet transform using db9
(a mother wavelet of daubechies). Also this technique can be extended to characterize the quantification of drop-
let properties and other field in a wide range of scales. Finally this method is verified to be a better droplet surface
modeling in a micro scale arising in a mist machining.
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AFM), Stylus Profilometry (SP), HAFFARAT] A (Scann-
ing Electron Microscopy:SEM), Reflected Light Inter-
ferometry Microscopy (RLIM)$} Confocal Laser Scann-
ing Microscopy (CLSM) ¢ o]-&= 3 SJrH1-5].
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Two-Dimensional Decomposition Step
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(a) Decomposition step

Fig. 1. Decomposition and reconstruction step of two-dimensional discrete wavelet transform,
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Fig. 3. The basic configuration of confocal laser
scanning microscope (CLSM).
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Fig. 4. Droplet on the Si wafer.
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Fig. 5. Droplet images at several level after 2D
wavelet transform with filter bank.
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(c) Diagonal detail surface

Fig. 6. Detail surface of crater after wavelet filtering
at 3rd level.

W2 vk E3 Fig. 6(c)s iz AFATE e
e ole x, y W] 24 71EWE B -‘_7‘}5
T vk & & vk

&3 o] /‘1]-1—7:“ = 7-} Wk 2Fut Y8 exet
& = 3ok F Fig 62 7189 A9 AAY 1F
Fis HLKOL__I‘}\(-)]E ‘/]’E]'”h:}fﬂ— g 5 ok ohEs) 24
(multi-resolution analysisyg %-3l0] T2 ey =
A EHS TS FEY a3} Srlsha Ry
2 71808 S 25 7 Atk CLSMOE ¢
Ao 715HEE SHY 9 22 7180E oz X
2he oFe] 71E0jRo] 34 Aol A =HA o]
& BT 7lee] Besit B AgolME o] 7]
e B Al 7|EHE IS x y HeE
o] AHoR o] ZF AR 7)ol Sle 23t
9 e LHs Al 718718 Tkl o HiE
AS Fete] 2 AR 71 BAE WL 2 74
Hcl'ff}_‘.:_ 2E ARE FHsld AAHoZ 7)go] nA
T35t

- 5}5— 71EE BHE 2HT LS Fig ()
o] d¥o] H3L o] AAE 7 el AT Hih=
Fig. 7oy 2t 718%e AF ALE A8 Fig
7@ @ 39 FHE ol&sld AAS AL

ol S gRte] 71EWE HW ol R AHE
Axksidet. ALt 23 #d 17 ALY Aozt

e

Journal of the KSTLE

Ho
Hd
i)

Dropist surkace Tor volume estimation afer 2 adjusied

09 00

(a) Constructed droplet volume

T8 Bauaentdroke ks sher st |

5..8..8

Valume {mn)

8

Eauivalent droplet radiua (um)
8
o

(b) Estimated volume (c) Equivalent radius

Fig. 7. Droplet surface.
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