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Fig. 1 Microstructure of beetle elytra
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Fig. 2 Design buildings by imitating honeycomb
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Fig. 3 Smooth self-repairing porous surface of pitcher plant
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Fig. 4 Self-aware flexible skin of imitating the chameleon
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Fig. 5 Self-cleaning drag reducing material of imitating

shark shield scale

15 £ I 5 45 KA 97 15 el SELAA BB 4R 20 40
80 AR, 92 [ [ R F AL Jry B iz W S R o A R i 2 =l
B SRR RO {7 Y At S I8 2 4 9 75 U BEL R R T K
TP B2, R AT AR K RATH%
SEACE B] I8 A TR BB RE Y OCEE— A

Ty — iAW AR ) B AR i I 75 B ) 2% V) AR B
i, AT IR B YT AR . E S RS |k
S W Sk A AE A T e A A L BB R
Bl B e A 2 R ) 235 A SR 0 oK R A A 28 SR HE A 2
BN T 3 B 25 ¥ BT, 245 F BT R) 9 2 B 70 T I R
YUY, FEZT T g AR IR A Bl 2R R AR G A AR
LT B B 4 T L3 ek e A A PR R A T R 4 v
SRR o 1232 R S5 AR 8 1 8 P VR AR 1 e il A T
NI 5 AL T S B AL A B 4 B B L AT PLBR R A s il
ko B s 1 25 K4 TN A 3 2R 5 0T LU A7 R R AR A BIL G
T A5 e 8 B R LR R 1

I B SE R I A, BDUK 2 e AR T
& T —FAn A 7S IEARES], & 6 s . x4
4 P B R 4R e (PDMS) 5 B2 2,0 (PS) TR 4 il
A, Her PS 7E PDMS 1E 7SI JE MRS i S 3 B 50 A L i 45
¥4 32 Z (%) 7 1] LLAE PS 5 PDMS [H]HE1 745 S0 A% 328

B 75 s FEL A DK & H BRI EE 88 R 490 0K & FRLILIY A 4
[, I HE L 2R GEXT IR BT AR Y R U 75 50 = 24



—t

R 548 2019,37(12)

www . kjdb.org 77

Fl6  imidk 25 e S I a4

Fig. 6 Hexagonal micro—nano structure of imitating tree frog toe
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Fig. 7 Bionic micro—air vehicle nano—generator

4 FEBEEFMH

AP B R TRRRR i B G FHAE R
FHAEY AL R, BRI T 4i/N T AR
(5SS TN VA S B SR 7 Ve Zp R i e
54 T TR RSO AR T R8T, LGS
By i Wy By I iAo AR BE S AR BRI
1B H ATAL T BE AT T (R R T o

P 0 9 OO T 3 PR — T Rl 14 ol 2 ) 2, a4
HEEYIIA 2 NGRS AR I L BT RE, 3245 TR R
TR RENL 2 o XA DY IE A e 2
1A R B R A, OF SR AT M LU B AS B 55 . HATA
MIEAEA BEFE b |l P2 R > A AR W SOV e 57 A4 AN ]

YA G ke, 52 BRI 1) BT I FH A D) RE 0 A Ak R 45
), LIARE B G- B A TR A ) RO HHE S S DT 7 > 38T B L
i, S5 EDHTEE UM s A SCHT L T 2E BE LR TR R ph e
5 A= 2 5 i 2 H IR 2% S & Mannoor 55" B Dy i
DA 3D FTERFEARAE I 2 1 FhAE T 5 38 s (K1 8)

K8 3DATENGKAMER
Fig. 8 Nano—biotechnology of 3D printing

5 A BRI B 2 QU ) 107 T B A Je 2 TR, A
NAEIX — GRS T 2 FAR At =Bk BT 5 18 1
K AN TR A A AR RR A TR
A HFDRA , 05 A bR B2 o Uk i) i JH i A T
AP BB B, HARSR 1 K ik A — BB K Bk 2E , 2
WA D15 A AT B 2 AT ) IO 2 008 R A 2 ik
A B RE A Y TR

5 4£ip

D7 EEAPRL HH BURE CA AR A2 Fi Iy B Y 3 — g L
FEAE o AT AR B | e 28R A ol e o 7 2 7 A B R
e HAE TR AR PR e R 1) SR )

AAT A HRT R T, N ] 52 S s, 7
SERPARSS G, AR BT R T8 B BOR 7l &
JRIR R AR S TR s B
(AR Y Vi iy N R Lk BN S
TOEH , SRR ZE I D BE— Ak . (HU2:, 9t H Al
K&, FNVFZ 505 A MRS B T AR5 B 7
S = 1) ] A A0 2 A A TR B Tl A e
(RS BRRACRATS A R 5 BRGS0 . DR, & BRI AR
PR T DA 8 5k, B HUBORT i R A1 Ak
T SN TR, AR 7 A PR T R £ S e 14 R 9 )
i

XoF T AR A HTRRL RS FE BN« (1) i JS
T A P RERL 2 1 55 D RERAE S5 G SRR | 465 75 1L 1Y
FEIRE R LR RE R N TE R ; (2) A7 PR RE S T RE



—t

78 www . kjdb.org

NS48 2019,37(12)

DA BTS20 i L sh i R S B85 (i
B PR AR B A ) (5 A= TR 95 750k 5 (3) BF
] E i A R O A RE AL T A R R B B 5 0 e
ISL A Ak 5 (4) %o d 7 B9 A= WU R A B PR R ST 4 1
HA B A& N FHE S BET) JFRESR TR & Ak RE
(BT RARE s (5) 0 7 A3 A4 LT ) S 2 A g, HL
PERERL AL Tt FeHE K A e A A5 LA o

2% 3k (References)

[1] VL7, k. PR RR9 K AP BHM]. Jbat: A2z Tl iR
#t, 2016.

[2] BEEHE . A F 00 LSRR BHAELN, 2004(4): 22-24.

[3] BB SC. A AR AL )], BEARZESE, 2004(1): 60-61.

[4] Rana D, Matsuura T. Surface modifications for antifouling mem-
branes[J]. Chemical Reviews, 2010, 110(4): 2448-2471.

[S] Dalsin J L, Messersmith P B. Bioinspired antifouling polymers
[J]. Materials Today, 2005, 8(9): 38-46.

[6] Mi L, Jiang S. Integrated antimicrobial and nonfouling zwitter-
ionic polymers|J]. Angewandte Chemie International Edition,
2014, 53(7): 1746-1754.

[7] Zhang Z J, Chen ] X. Effects of changes in the structural pa-
rameters of bionic straw sandwich concrete beetle elytron
plates on their mechanical and thermal insulation properties[J].
Journal of the Mechanical Behavior of Biomedical Materials,
2019, 90(2): 217-225.

[8] Tang J S. Large—area high—performance flexible pressure sen-
sor with carbon nanotube active matrix for electronic skin[J].
Nano Letters, 2018, 18(3): 2054-2059.

[9] Jiang S, Cao Z. Ultralow—fouling, functionalizable, and hydrolyz-

able zwitterionic materials and their derivatives for biological

applications[J]. Advanced Materials, 2010, 22(9): 920-932.

[10] Chen S, Li L, Zhao C, et al. Surface hydration: Principles and
applications toward low— fouling/nonfouling biomaterials|J].
Polymer, 2010, 51(23): 5283-5293.

[11] Shi C, Yan B, Xie L, et al. Long—range hydrophilic attraction
between water and polyelectrolyte surfaces in oil[J]. Ange-
wandte Chemie International Edition, 2016, 55(48): 15017-
15021.

[12] He K, Duan H, Chen G Y, et al. Cleaning of oil fouling with
water enabled by zwitterionic polyelectrolyte coatings: Over-
coming the imperative challenge of oil-water separation mem-
branes[J]. ACS Nano, 2015, 9(9): 9188-9198.

[13] Kirschner C M, Brennan A B. Bio—inspired antifouling strate-
gies[J]. Annual Review of Materials Research, 2012, 42(1):
211-229.

[14] Wong T S. Bioinspired self-repairing slippery surfaces with
pressure— stable omniphobicity[J]. Nature, 2011, 477(7365):
443-447.

[15] Zhou X, Xie Q. Inhibition of marine biofouling by use of de-
gradable and hydrolyzable silyl acrylate copolymer [J]. Indus-
trial & Engineering Chemistry Research, 2015, 54(39): 9559-
9565.

[16] X5 A= . %t Bl A= 4K o FH B il i AR ZRIAR D], 2B0E T AR
#4f%, 2014, 4(21): 56-62.

[17] Xue L J. Hybrid surface patterns mimicking the design of the
adhesive toe pad of tree frog[J]. ACS Nano, 2017, 11(10):
9711-9719.

[18] Wei G W. Self-powered hybrid flexible nanogenerator and its
application in bionic micro aerial vehicles|J]. Nano Energy,
2018, 9(54): 10-16.

[19] Sudeep J, Manu S. Bacterial nanobionics via 3D printing]J].
Nano Letters, 2018, 18(12): 7448-7456.

Application and prospect of new bionic materials

WANG Bo, ZHANG Leipeng, XU Gaoping, LI Xiaobai, LI Yao

Center for Composite Materials and Structure, Harbin Institute of Technology, Harbin 150000, China

Abstract The most important characteristics of the bionic materials are the ability to be desined. The structure and the function of the

biological materials in nature can be obtained by artificial intelligent materials by means of bionics. This paper summarizes the application

of the bionic new materials in the fields of information communication, building industry, biological medicine, energy conservation and

emission reduction, and analyzes the application direction of the bionic materials in the future, as well assome prospective development of

the bionic materials.
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