%47 K% T8 FRKFFIR Vol. 47 No. 7
2024 % 7 A Journal of Chongqing University Jul. 2024

doi: 10.11835/j.issn.1000-582X.2022.123

% JORE 4 71 A ot K 45 A 1 ) 5 5 P e R

B OB AR, TR, EFFM, R E
(1. BHHAEKRF HET RN XBEARAKTRTELET, W HM 621010; 2. 7k Tk K 5 Hub TA2F 1R,
K& 300401; 3. TR KF MEMRKFIR, TR 400044)

WE:Z2ALFRERLEALARRKERBE, RAIDITPSLFHEMIE S0 T E HE&T
—# S REGREZAKEN, AR 288 T B REFH A N Z L5 5 2t HE 34T T BT A= 5K
MR RAE, ZEMEEZNMRETEZENAMAERT LR ED 5H 5 A A4, M BT R TR A
AR EREHROBARE,R ., BEREWRMBAL , HZLEMBELZN AT LARFHR
FAKMEAE, FR T3k 50.68 N/m®, 5 BLA 89 & @ 52Kk B S MALB KM & T A0k $2 h
MFTEEHF AL, SRELEMRBITEA R, GARDRBE T LLE®, TERTFRETH
B R LA R T AR B F S A AR

KB : 5 RE 5 A BB R B AR

FESES:TH145.9 XEkERE A X EHS:1000-582X(2024)07-021-11

Fabrication and performance characterization of the multiscaled
bionic superhydrophobic structure

XIANG Lu', HUANG Kaiyan’, NING Huiming’, LI Zongyang', YUAN Weifeng'

(1. Key Laboratory of Testing Technology for Manufacturing Process, Ministry of Education, Southwest
University of Science and Technology, Mianyang, Sichuan 621010, P. R. China; 2. School of Mechanical
Engineering, Hebei University of Technology, Tianjin 300401, P. R. China; 3. College of Aerospace
Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract: Inspired by the hydrophobic properties of the fluffs of Papaver nudicaule Linn, a multiscaled
superhydrophobic structure was fabricated through a combination of 3D printing and chemical modification. The

prepared structure was characterized at both micromorphological and hydrophobic levels by using scanning

electron microscope and microforce instrumentation. At the macroscopic scale, the structure consists of

biomimetic pillars arranged in an array on the surface, with carbon nanotube clusters adhering to the pillars to
form microscopic scales. The multiscaled synergistic enhancement effect of this structure results in excellent
superhydrophobicity, with a water repellency force reaching 50.68 N/m’. Compared to hydrophobic coatings and
other existing methods for preparing microscopic hydrophobic structures, the proposed method is economical and

straightforward. The multiscaled structure exhibits strong damage resistance and stable hydrophobicity, and is
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conducive to industrial production. As a result, it finds applications in various fields such as directional droplet
migration, fluid drag reduction, and underwater gas exchange.
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Fig. 1 Hydrophobic structure and properties of Papaver nudicaule Linn
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Fig.2 Preparation procedure for multiscaled bionic superhydrophobic structure
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Fig.3 Preparation procedure for organic mixed solution
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Fig.4 SEM images of test samples

(a) BRIZK I K 45 B R A (b) BRIZ KRG K a5 B FEIAAFB () ZKIHABELEIRAFC A AEAT TR
HAEFT TR HOAEFT TR B, SEUURERFTIRH

o
e

w —_TTTTTTTYTYTYTY 1“ .‘ \ 4
LIR30 1]

N e P

/

(d) WA AR RERTAEK T 82 B (e) AFBRIAEATEAK T 2 B A (f) WK BRABMECHAEFF IR
5 FAESHMGKIERE XK

Fig.5 Hydrophobic performance experiment of bionic structures
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Fig. 6 Transportability of multiscaled bionic superhydrophobic structures
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Fig. 8 Contact angle of droplet on the surface of multiscaled bionic superhydrophobic structure
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Fig. 9 Micro force measuring instrument
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Fig. 10 Relationship between force and capacitance change
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