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Fig.1 Self-healing materials with 3D microvascular networks
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Fig. 2 Schematic diagram of polyurethane composite materials with self-healing, recyclable, photothermal conversion and
energy storage capabilities(?]

T hn R A A RSB, T RARAR B T B A R R A e . AE BB AR AR T

itk &Y AR B, ARBH B Bl i, G S-S B Z R AR BT RIGHT IF) i B A )MﬂZﬂ
B MbAh, TEBERISAMNEE B A SRR 2 BB, B e B AR
XL NS e e NS B o FE TP OB ST 1) B A R T A B A e i e B R SRR,
A DAFERUIRATIR B N SCBLE A . Zhao S5POIG Y 1 — RGN R i 1 52 1 58 16 [T 44 5 20 A M 1
BiiE (DSPUAS) iR)z, FFHCEL T ANFE i & EXR 2 a5 . 7N 5% DSPUA SR
Wr R AL L min, WiHEER2E S IREEAT ZHES 2 H 4% 53 15%, BIEER
[ 113 s %2 65, XYY JBEE M S R0, RENBEEEREY] R

BT A e ) NI, T AR A AN kS H a5 AT A %U%Tﬁiyﬁﬁfﬁﬁ
JEM BT AN A IR R — N E BRI R R I, 2011 4, Leibler 25708 1 —Fh [F I A1 2 F 34 g
BRI REEM R, B BRSSPSR NIRRT, 4 7 Z R TS T
H Akl

Wei 5512800 H] 22 Dy e A 28 B M AR P e AL B AR W) 2k B Rk 1) & 1 — FlAE D | iR )= . it el
BIREHIREE L], W DR 5 R IR B 15t B . T B0%IREE MRS, MK TR AN
PRI S AR 52%1 5,53 MPa, 7E 120 °C M & 6 h 5 B @R AlIA S 80%. B IR /= iRk M
B3N, A IRAEE . AT FE AR = I B3 A e AR iR B 38 Pl b i



BT MRS S TR
POLYMER MATERIALS SCIENCE & ENGINEERING

AR — MR R PTESL R, SRR SWIM R hIR L T B @AM ERIRE /1. Guo FFNiH
AR BN, Kb TR R E @ TERE R SSIR IR AR . X ATRR A AR R T S RE LI
BIEE, TH T HIM SR RE N, IERA R AIPIGRE . Xue SFRE—DIFR T T30
AUEE R B RSV ARG, XM R S IR S ] RGN R ITHR I BT G, A1
REPLSE, EEAT ORI A ERENE. XS T s A M B BEAE H & e P RE B R R TR AT 7T,
JEH AR = SR A AR T IR 0 S M RE AT S AR E MU T . JE L R SR S, IR AR e A
PR H B R, R OREF 7RG FI0 AT [
22 ETAEHFHMRKBBE

SEGERSLUr A, AR KRR, DULE RS W R ERE R, XS eI
# o TR LR =ii &M T B RER AR B E A AR 2 A AR, T
DA RO E RS 2T ATl b i i B S RLE T B AR . SRR, ERAME
TEM men S BGUKIE AT 78, XSRS AR TR oM SO AT B BB R IEREI A LR
BET ZRACIILEE, AEASAPRE 32 2453 05 = RS 731 A A TLAR R 2 L a5y AT g2,

AR IR T ai e, B H 5 F, O, N IR, Ha & 7B i i sk Jw 1 B 51
Fortba AT, mTERAA RN, FERREEA. ShA T ENENLE S ARG AR R
RREE S FEIAE ST, CF 2R T TG MRREE R Rl 5 DRSS REEHOR SR .
A LA B AT, thyE B MR 200 . Zhang S5BSHE IE W R 7 i % 17— Fb
FAT AR B e i R KT BB EEGUKIRIZ . % 10 R &R 2B (112 Zh i fl 25 i 78 = iR
TARULEN, EMEHEEARZ, KT AR ES B R, T SEELE BRI I E
ERE. TGRSR 7 A SEBUB B IR R SR R, DR SR IR A RS R B R ek
KGR T —iEEmiR. EM T RAATNE (4.9 kPa) KK RS BBU/KRE . XA GKIRZIERA I
RIRRE . BT Z5 kPR phitkRE (Fig.3) o

Cutting

Contacting

Sratch

I )
B 4

Hydrogen bonds Self-formed bubbles

Substrate

Fig. 3 Schematic diagram of the hydrogen-bond self-repair of superhydrophobic coating(!
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Fig. 4 Schematic diagram of the rapid self-repair anti-fog coating for host-object interaction[*
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Fig. 6 Synthesis of polydimethylsiloxane anticorrosive coating for self-healing photothermal nanopacking for multiple
cycles*
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Progress on Research of Bionic Self-Healing Coatings
Jiaojiao Su, Yaning Zhang, Zicong Wang, Tianxiang Li, Haiyan Li, Jun Wang
(Heilongjiang Provincial Key Laboratory of Oil and Gas Chemical Technology, College of
Chemistry & Chemical Engineering, Northeast Petroleum University, Daging 163318, China)

ABSTRACT: Traditional coatings based on thermosetting materials, are difficult to repair once damaged and
failed, which will bring serious risks to the production safety of equipment. And the frequent maintenance of
coating also brings a lot of economic losses. With the development of science and technology, bionic
self-healing coating, as a new intelligent material, has become one of the research hotspots in the field of
materials in recent years. The research progress of intrinsic self-healing anticorrosive coatings was reviewed.
According to the self-healing mechanism, self-healing materials can be divided into two types: external aid
type and intrinsic type. External type includes microcapsule and microvascular type, intrinsic type includes
Diels-Alder reaction, reversible disulfide bond, transesterification, hydrogen bond, host-guest interaction and
so on. The types of intrinsic self-healing coating materials based on reversible dynamic covalent bond and
reversible non-covalent bond self-healing, research status and existing problems were discussed. The
applications of self-repairing coating in the fields of anti-corrosion, self-cleaning and electric conduction were
described. The research direction and development prospect of self-repairing coating were also prospected.
Keywords: intrinsic type; external aid type; self-healing coating; anti-corrosion; reversible bond



