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Table 1. Control parameters of processing samples.

E TR WMGTRT /pm ATIAEE Lq/pm x FUREIEE Lo /pm SIMGTIREE H /pm BIUSTHE 5 A3 n/%
JRAG T My — — — 0
ISR Mo, M3 83 x 15000 415 7—8 20
FERME My, Ms 107 x 322 415 x 415 7—38 20
BT Me $210 415 x 415 7—8 20
EJi R My 186 x 186 415 x 415 7—8 20

206101-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 20 (2015) 206101

FIH YLP-F10 D6 £ 80T Fn pL X 1k 2 s 1 32
TR T, 8BRS, W ASHE T
FeHH I %N 3.0 W, FTHRIE & 280 mm /s, FTARIK
5k BOGIN T8, H 20004 4 AHRS AT B,
25 B Ak KA ] L HE R ) 2 B A R, b R A B
HT-SURF10000 %! — 4 & BRAX M oL+ 2 fl e 0 5%
AT DN BRI 5E, T B A 23 0 3 5 3 TR 22 1D £
— AN b A S PR R A R T R RS N BT
TR ¥ 20 min.

K H Talysulf CCI Lite JE42fih 20 = 4k Y6 240 R
PO LR A R TH S AT 4 S &) B 145
s T IE 5 TR AN AR S R 2 T (1) = e e 30 .

Gh G A [R) 2 TH W 2 25 SRAUE X 29 A7 F R TH T
5 HIER M R I AT AR &R, B T W 338
SHSHTRMEEIAT BRI, 1 18 S5
—— RWA Sex, RINES Sy BIHSEH—H
PRV E AH DK B Say, RIS IR LR Sy, ;
RESH—RMIBTTIRRIE Sy, R EI T
ML Sy, R 2 N ER=4ESS B as 2.

(b)

1 PRI = 4R R ]

Fig. 1. 3D-topography of textured surfaces.
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Table 2. 3D characterization parameters of surfaces.

I Sa/um Ssk Sku Sa1/pm Str Saq Sar/%
My 0.0412 —1.1345 3.6354 0.0065 0.2480 0.0260 0.0338
Mo, M3 1.7835 —2.5912 7.6196 0.0970 0.0895 0.2803 4.1823
My, Ms 1.7828 —2.4335 7.3835 0.0615 0.1484 0.3097 4.0130
Me 1.7840 —2.0931 6.9227 0.0372 0.9677 0.3632 2.1936
M~ 1.7833 —2.2625 7.2119 0.0518 0.8955 0.3439 2.4599
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Fig. 2. The trace of the contact angle of different sur-
faces at different temperature for 1.5 pL droplet: (a)
44 °C; (b) 68 °C.
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Fig. 3. The trace of the contact angle of different sur-

faces for different droplet volume at 32 °C: (a) 1.0 pL;

(b) 2.0 pL.
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Fig. 4. Equilibrium contact angle 6. as a function of

temperature T'.
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Table 3. Viscosity of 32# turbine oil at different temperature.
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Fig. 5. Contact angle 6. as a function of droplet vol-

ume V.
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Abstract

In order to study the effects of working conditions and solid surface topography on the wettability of material, a
series of No. 45 steel specimens with the same surface arithmetic average height S, and different surface microstructures is
designed and manufactured by laser surface texturing. All the surfaces are measured by a non-contact three-dimensional
(3D) optical profiler Talysulf CCI Lite and characterized by the ISO25178. A series of wetting experiments is carried
out with the No. 32 turbine oil on an optical contact angle and surface tension meter SL200 KS. The effects of
temperature, droplet volume and surface structure on the wettability are analyzed. Meanwhile, quantitative research of
the relationship between the random characteristics of topography and wettability of the solid surface is conducted with
parameters obtained from the ISO25178. Based on the fact that the contact angle is an acute angle, the results show
that the contact angle of the droplet on the solid surface decreases rapidly to a stable value in the wetting process. The
stable value decreases with the increase of the temperature, while it first increases and then decreases with the increase
of the droplet volume. The surface wettability can be affected by the laser micro-texturing. Surfaces with similar values
of S, show different wettabilities for different micro-textures with different shapes and directions. Textured surfaces with
grooves along the spreading direction of the droplet perform the best wettability in our research. Results also predicate
that the wettability of surface is greatly influenced by the amplitude parameters (Sku, Ssk), spatial parameters (S,
Sa1), hybrid parameters (Saq, Sar), and feature parameters (Saa, Sav), which are all obtained from the ISO25178. The

wettability of hydrophilic surface becomes better with increasing Sk, Sai, and S¢r and reducing Ssk, Str, and Sqq-

Keywords: wettability, laser micro-texturing, three dimensional topography parameters, working

conditions
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