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ABSTRACT: In the long-term evolution and survival of the fittest, the biological surfaces/interfaces in nature which are cov-
ered with micro- and nanostructures oriented to the supporting layer play crucial roles in the process of spreading, climbing, lo-
comotion, and adhesion due to the resultant frictional anisotropy. Studying the interfaces of natural orientation structure, reveal-
ing the anisotropy behavior and laws of friction, and getting inspirations to conduct construction with physical and chemical
means and bionic research, are of great significance for the development of new biomimetic functional materials in many fields
of modern science and technology. In this review, taking the hook-like spines of the C. Lutetiana and Galium aparine, ventral

scales in the snake, and numerous keratinous setae in the gecko feet as examples, the morphology and functions of these natural

Wris HHEA: 2018-03-14; f&iTHHA: 2018-05-04

Received: 2018-03-14; Revised: 2018-05-04

EE&HH: BRAAMFAS (51775538); #H 4 B AHF AL (1606RIZA0ST, 17JRSRA318, 17YFIFAI39); T EHAFK “HEZ
X7 AT XA R

Fund: Supported by National Natural Science Foundation of China (51775538), the Natural Science Foundation of Gansu Province
(1606RJZA0S51, 17JR5RA318, 17YF1FA139), and the Western Light Project of CAS

EEEN: wEaE (1990—), F, HEMA L, LRHEF @b LR,

Biography: JI Zhong-ying (1990—), Male, Doctoral candidate, Research focus: bionic tribology.

BHAEE: Ewek (1976—), F, W, #ik, T 2T QA G AEMBREARE,

Corresponding author: WANG Xiao-long (1976—), Male, Doctor, Professor, Research focus: biomimetic materials and surfaces/interfaces.



Fa1E FHol

B R AR - {7 AR IR S 2 B B LR A% ) S PR T R <113 -

biological surface/interfaces are introduced detailly, and the two mechanisms of frictional anisotropy based on the oriented

structures are explained. On this foundation, the preparation methods including template and additive manufacturing and fric-

tional performance of biomimetic surface/interface with anisotropic structures are discussed respectively. Finally, the applica-

tions of the frictional anisotropy surfaces mimicking the fast locomotion of snake and the high adhesion of gecko feet on the

biomimetic driving, climbing and directional transportation are exhibited. Accordingly, the perspectives about the research em-

phasis and the development in the bionic frictional anisotropy field are provided.

KEY WORDS: biomimetic surface/interface; structure with orientation; frictional anisotropy; biomimetic motion
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Fig.1 The microstructures in the biology surfaces/interfaces. The selected topics mainly include the functional behaviors of dis-
persal of the C. Lutetiana (a); climbing of the Galium aparine (b); locomotion of the snake (c); and adhesion of the gecko foot (d)
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Fig. 2 Frictional anisotropy of the Ventral scales of the snake (a) and the Tarsal structures of A.diadematus (b)
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Fig.3 Fabrication process of the biomimetic fiber tip
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Fig.4 SEM images of biomimetic fibers with unmodified flat tips (a), spherical tips (b) and spatula tips (c)
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Fig.5 A book of 1480 g in weight suspended from a glass surface with use of vertically aligned multiwalled carbon nanotubes

(VA-MWNTs) supported on a silicon wafer. The top right squared area shows the VA-MWNT array film, 4 mm by 4 mm (A);
SEM images of the VA-MWNT film under different magnifications (B and C)
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Fig.6 SEM images of the eggbeater hair structure on the Sal-
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Fig.7 SEM images of 3D printed eggbeater arrays
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