%405 F£9H Vol.40 No.9

ISSN 1000-3851
CN 11-1801/TB

Sl F 1k

Acta Materiae
Comp05|tae
- Sinica

FPERERRHRHAT
OUrSTANDIG 54T OURAS O A

-

Tk EES QDA

BOIUIS @e)Isodwo)) aeluslel BloyY

g+ 15

o

Il 1O

2023. 9

EmMEMRKEFE
HESEEMHRESR

€202 60N OF’|oA

E7»




EE6MBER WA0% 49

Acta Materiae Compositae Sinica (HTl) 202349 H
H R
& i®
TSRV IOR LB DRI o R, A AT, A, 4%, A, IF(4863)
SiC B AWM ARHIBFIEHERE oo R4, ik, TBA, Xk, EH4(4880)
TR TR MR KB 6 B ST e Bsk, WA, A%, AUF, KL, E—R (4893)
MXene FEMBHE R SR BFFEHEE oo FEAH, e, LA, FLW, KIPH, 3NN (4917)
FET KB K FHAEE R B HIIFFEIEIE oo T—, 2RA, ks, %5 (4932)
SRR 20 ML bR LR RE AR TP RO oo B, EAE, RIR, MK, BAA(4943)
Si0, SHEEME 1A PR REIG SR T IE - B, A, FEWE, MR, B, JLKRL, TRARK (4958)
A T B AR HE IR - veeeeemeeee e ARIeE, HG B, £iT, ThA, ¥4 (4972)

42 J A HURE B A7 A B EAL TR A R SRR S HAE R SR B T R - Sk B 27, A2k, 2, FREEH (4985)
WIESST FEEMR

5K AR S R R R B G RPRMAERE MR, G, EAEK, E X4k (5002)

JEJE 6 HURRBREFAE- IR AU IR E SR 25 SR AR P ERE AR T - B 24, a3, FK&, Mt % (5011)

BT ARG 5 BREE PR S I B S BRI AL R S5 I - RF, kAR, LEE, BT, EF(5026)

ARV (1) ZnO X MMT-SiC/EP Sl K I AP RIS PEREAYFEIE oo

........................................................................... IR, KT, BFL, T2, FwWm, S14E (5035)

AT L T 7 AL P R UM IR A TS T LA ST B oo

...................................................................................................... X ER, RES, EBRE, S50 (5046 )
mEESS FEEME

AR T TR A B 2 S T M PR R -FR B AR B KRG 4 2 BRI 2 S TERE - e

........................................................................ E%%, }c‘i gix, HEw, ﬂ"i'ﬁﬂ}%, K;‘rﬁ%’ ;}:*@;@(5057)

HIEE S T E A7

3D FTENESRRETAE KB S AR T RHEREIAT - AT 2, ERA, KREM, XA, B, 45 (5070)
RS AR

JER MG BEIR S SR A G PERE oo RA, K&, R, VR, FiEW, LY (5085)

IR B2 A S/ R S5 BRI R T 45 5 FU AR AR RE - 3Rt REBAL, XILE, @R, #HAKF (5095)



B4 2 R B T 4 2 4 B A 1 K TR AR B ERE e %, £ (5107)
B2 -2 A AR A SO AN S A0 I B L K oy B g - JEIM E, HORE, EmeEk, 7, HuedE (5124)
PN HL IR S YR i 2E N-C3Ny/BiOCLI _, B R HIGMEALPERE -

........................................................................ Bk, TEE, BHBEA, Wk, T P&, Tk (5134)
CCB@Fe304/NR W e by (il 8 S il W O RE, oo WORAET, RWL, KAk, RE, &%, HF 2 (5145)
HEIKBN CoO/WOs_, JEFHMFEIHEAL COy IS oo AR, WA, EXR4], BIE, BEFHL(5158)

B X 2 24 DAMASO I K 0 BELIOR 3 A0 SR SR S AR BELIRATAII P R FOTERD oo
.............................................................................. MR, B, BER, TT, ki, AHEMR(5170)

BRI KT T IR O AU B g 2 B HAAER 8 PERB A FEIR oo WFiFL, RFK, FTH (5181)
TAREHRESHHE

fen AR (R AH D T SRR AT 4 SE A TR e EE, X)a, AEW, #H, XX, HF, KE%, 74 (5189)

A BRI XT 3D FTE/K IESEMBHAERBASEM oo FEE, Mk, MRS, EIBHE(5201)

FRP [#%- TRAK IS S AR AFD RN E ARG TR0 - SR, oM, 4Pa%, Fm R, B4 (5212)

L A AR BRAR A A BOR YRS SRR BIPERE - tR 0, &%, $hEE, M, EF#F(5225)

A B SR T - U TR R - R R 5 A BBOIAILAR oo
.................................................................. MR, REIF, TR, REE, B, HEAL, KT (5241)
TE AL LT 2 B W AN AP S T LG K L2 B BE ST IMMLIE] - veeemmem oo
................................................... BT, Tk, gk, kanl, 5%, KREWY, KM, KI¥(5258)
BRI R R I EFREENS CFRP-Hli 1 SRR AE PEREAIRENE oo RS, Irsk, E&, MBI, KR (5276)
R [ A R G B 52 5 K PR FER R BT 5 A0 BB SEAT g oo
.................................................................................... Lirkr, R4, BEA&, w2, A0, K& (5288)
FRPACARICIC & &S EHAEREFITT M M RE IR T - Rad, #EA, TR, HK(5302)

AR YUK UK IEIEZ GRS S oy Fah el - L g, 2Rm, 2%, ALF, #%, & (5315)
EYMRE SR

A 1fE AR EE TR (3,4- A% AAWENY )RR SRR T H T2 28K BEI 35 GPERE oo

............................................................................................................... H=4E, Fi5, Tih, B4 (5330)

TN -2 2 - KR T 4 U B A A G HERE oo
........................................................................ B, BOESL, BBk, M, TBE, xFM(5341)

HET KT Y 322 BERRANOK A SR RV R SR SR = 28 5 A R BB oo
.......................................................................................... I3, WrE, REE, 2FAR, BHER(5350)



EEMEAN N F

R LWl T BT 2k PR AR AR HE S R Z A BRI B RIAR TR EETTAL oo
.................................................................. fenel, KT, NEIR, Fak, #MIE, EEF, IMER (5359)
L B LER CERP T3 W B I L FE TGS - eeeeemeememeeememem e
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ R, M, ERT, K, BEME, LE, KiFR, HILF (5371)
B R AL AT B IBPTI overves A, REM, KA, RAF (5386)
FETPIZEL Weibull 5355 (9 BE K JE P A 0 BORMW AR BE L HUER AT SR BEDPAL oo
........................................................................... MEE, FEE, Z4M, IMIE, %R, L (5397)
ST AU AR A DCBRAY B RAE oo IR, R, R (5411)
3D FTEN T Tk U 52V AR AR BT - vevreeeeeemeememeemeeeeee e
------------------------------------------------------------ FER, FEH, L, Kk, FAAF, TR, TT(5423)

STAPPRE L BUR S5 732 ETiN . MR REREICR 756 (G-N) B Paris' law - #U%, EA, X%, 54 (5433)

HAFIEASE :CN 11 - 1801/TB + 1984 » m * A4 584 » zh * P » ¥ 60.00 550 * 45 * 2023 — 9

Wi FHEE F BEZF
HR . R4m



Vol.40 No.9
Acta Materiae Compositae Sinica ( Monthly ) September 2023

D S ST SR ST SIS S S S S S S e e S S S S e S e S S e e S e e e e ML e e e e e e e e S e e e e S e e e e

CONTENTS

Review
A review of electrochromic materials based on metal 0Xide NANOCIYSTALS =+« v v rerrrrrrrrerrrrreeerrt e
------------------------------------------------------------ JIA Yan, LIU Dongqing, CHENG Haifeng, LI Mingyang, ZU Mei, WANG Zi (4863 )
ReSearCh prOgreSS Of SiC COmpOSite microwave abSOrbing INATETIALS v v v v e e r e et e et
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ XING Yuanming, YANG Tao, WANG Enhui, LIU Cheng, HOU Xinmei (4880 )
Preparation and biological application of high strength hydrogels based on silk fibroin -« -« seeeereerrerreee
..................................................................... MA Yue’ HU Yanlei’ LIU Liang, YU ]uan’ CHEN Meijuan, FAN Yimin (4893 )
Research progress of MXene based materials in the field of electrocatalysis =+« -+« «cxerrrerrerrrreerrr e

------------------------------------------------ WANG Limeng, LI Yaru, REN Yongpeng, PAN Kunming, ZHAO Shuaikai, LV Beibei (4917)

Research progress on the solar evaporators based on hydrogels -+« ««oeoemeeeeeeees DING Y], JI Jiayou, YU Xianghua, LI Liang (4932)
Polyvinylidene fluoride-based composites and their application in energy storage devices «««««-««-r«rrerrerrrererrrrr e
.............................................................................. LU Peng, WANG Xinyu, LIANG Huan, HU Xin, LU Chunhua (4943)
Research progress on mechanical properties enhancement of SiOy a€rogels -+« -+« rvtxerrrrrrerrrrrrerrr
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ZHAN Wang, SHI fan, LI Lixia, CHEN Le, CHEN Mingyi, KONG Qinghong, ZHANG Qingwu (4958)
Research progress of biobased antibacterial hydrogels --- RONG Xuhui, CHEN Luzheng, LOU Jiang, DING Dasen, HAN Wenjia (4972)
Construction strategy of metal-organic frameworks derived single-atom catalysts and their application in hydrogen production -----------
.............................................................................. HUANG Guofang, CHENG ]ia’ WANG Na’ ZHANG Xiaoyong (4985 )
Resin Polymer Composite
Modification of silicon-containing arylacetylene resin and its composite properties by copolymerization with styrene «-«-«-«---+-coeeoeeeees
--------------------------------------------------------------------------------------------- YANG Na, SU Tao, HUANG Kaidi, WANG Wenjun (5002 )
Enhancement mechanism of nylon 6 filler on the mechanical and frictional wear properties of carbon fiber-epoxy resin composites -+
....................................................................................... TIAN Jingwei, BAI Yanbo, LI Chenggao, XIAN Guijun (5011)
Chemical degradation and recovery of carbon fiber reinforced epoxy resin matrix composites containing ester bond ««-«-«-++--eoeeeeeeeees
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ZHANG Yang, ZHANG Junshuang, MA Chongpan, SUN Zhongxiao, WANG Yu (5026 )
Effect of different dimensions of ZnO on the electrical properties of MMT-SiC/EP miCro-nano COmMpOSItes -+« «««xxsxeseesereeeereeeeeeeene
------------------------------------------------------------ SUN Jiaming, GUO Ning, TANG Zifan, WANG Yulong, LI Lili, GAO Junguo (5035)
Effect of nano polydopamine hexagonal boron nitride-functionalised silicon dioxide/epoxy coating for resistance carbonation ability of
CEIMENTE IMIOTTAT ««+vvtwswe e resrssrse sttt LIU Jiayuan, ZHANG Hongliang, ZUO Xiaobao, ZOU Yuxiao (5046 )
Preparation and properties of durable fluorinated acrylate-epoxy waterproof adhesive layer for steel bridge deck -+« ««+«--=coereeeeeeeeeeees
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ XIA Huiyun, LU Changjie, YANG Haotian, ZHANG Diankang, SONG Lifang, NIU Yanhui (5057)
Process and performance control of 3D printed continuous carbon fiber/poly(ether ketone ketone) composites «««+««++xsrereeerreneeenee
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ZHOU Ziyan, FAN Tianxiang, ZHANG Huiying, WU Jie, CHEN Ye, WANG Huaping (5070 )
Functional Composite
Preparation and properties studies of shield powder/rubber flame retardant composite material -+« -+« -rorrerrrrreer

------------------------------------------------ ZHAO Ling, ZHANG Hao, XU Weicheng, SHEN Zhenwei, LI Haili, LONG Hongming (5085)



Preparation and electrochemical properties of triphenyl blue doped graphene/polypyrrole composite aerogels -« -« «--cx-eereerreeeeereeenee

........................................................................ HU Sl]la, SONG Huimin, LIU Wenhui' LIU IiahaO’ HAN Yongqin ( 5095 )

Preparation of polyvinyl chloride lithiumion sieve membrane and itslithium adsorption propertiesinbrine - --WANG Lei, WANG Lei (5107)
Polydopamine-halloysite nanotubes modified stainless steel mesh and its oil-water separation performance - ««-««-«-«seereerereeeeeene
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ JI Shuaiyan, HUANG Chengyi, CAI Penglin, LI Sha, CHEN Xiaoting (5124 )
Preparation of S-type heterojunction N-C3N,/BiOCLI,_, with internal electric field and enhanced photocatalytic properties ««----+----+-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ XU Kaixuan, KANG Yulong, GAO Xiaoming, HE Hongbin, YUAN Zhongqiang, HU ya'nan (5134)
Fabrication and microwave absorbing properties of CCB@Fe;0,/ NR absorbing filims -+« -voeeeeerrrrerrrmrreieee
--------------------------------------------------------- SHEN Yonggian, ZHANG Fan, ZHU Jian, LONG Jian, GAO Feng, DU Xueyan (5145)
Light-driven photothermal synergistic catalytic CO, reduction over COO, /W ==+« rrerrrsresrrrsresrssre sttt
.............................................................................. YANG Juan, TIAN Ran, WANG Dazhao, DAI Jun, DU Zhihua (5158)
Effect of modified chicken eggshell and intumescent flame retardant on flame retardancy and smoke suppression of thermoplastic

polyurethane elastomer --- CHENG Pengfei, XU Wenzong, CHENG Chuanming, DING Ding, ZHANG Yi, ZHOU Yaocheng (5170)

Effect of carbon nanotubes on mechanical and thermal stability of nitrile rubber O-ring --- XU Zehua, ZHANG Yanbin, HE Qiang (5181)
Civil Construction Composite
Oxidation behavior of high thermal conductivity mesophase-pitch-based carbon fibers -+« -« cereerrerrrererrniir e
~~~~~~~~~~~~ WANG Hao, WANG Gui, ZHOU Xingming, FAN Zhen, WU Huang, YE Chong, ZHANG Yuefeng, HUANG Dong (5189 )
Effects of graphene oxide on mechanical properties of 3D printed cement-based materjals -+« +«-roreerererreree
................................................................................................ LUO Surong, LIN Xin, SUN Jinji, WANG Dehui (5201)
Deflection of reinforced concrete beams strengthened with FRP grid-engineered cementitious composite matrix composite «-«-«-+---+-+-
------------------------------------------------------------------ DENG Langni, YANG Zhou, ZHONG Mengjun, LEI Lizhen, LIAO Ling (5212)
Self-sensing performance of cementitious composites with electrostatic self-assembly carbon nanotube/titanium dioxide -+ +--+--+--+-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ZHANG Liging, ZHAN Xiaojing, HAN Baoguo, XU Kaicheng, WANG Yunyang (5225)
Freeze-thaw deterioration characteristics and micro-mechanism of solid waste incineration tailings and specified density concrete ------
------------ SHANG Minggang, ZHANG Yunsheng, HE Zhongmao, QIAO Hongxia, FENG Qiong, XUE Cuizhen, ZHANG Yu (5241)
Orthogonal optimization mix ratio of fiber polymer repair protect mortar and its comprehensive performance realization mechanism ----+-
~~~~~~~~~~~~~~~~~~~~~~~~ GAOYibo, LUO Jianlin, LI Zhiqing, ZHANG Jigang, GAO Song, ZHU Xiatong, ZHU Min, ZHANG Liqing (5258)
Effect of sulfate erosion on the bonding performance of CFRP-clay brick interface -+« ««-«=«-«rrrerrrmrmrrieee
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ NIE Dan, JIN Wengiang, DONG Lei, ZHAO Kun, ZHANG Jiawei (5276)
Design and self-repair behavior of clay-cured microcapsule composite cementitious materials <+« -+« -weorerermrrrrerer
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ MA Yanxuan, WU Rui, GE Yajie, HUANG Hao, FU Shuangyang, ZHANG Jian (5288)
Experimental study on mechanical properties and recoverability of FRP/shape memory alloy composites =« ««««+«-reeeereeeereeeneeeeeee.
....................................................................................... HUI Yingxin, XUE Yanjie, WANG Wenwei, TAN Xiao (5302)
Experiment and molecular dynamics simulation of cellulose nanocrystals cement-based cOmpOSites <« -+« rrerrrrrrerereeeeeeee.
--------------------------------------------------- FAN Qichang, WANG Zhanpeng, MENG Xue, ZHOU Liyu, FAN Liang, MENG Dan (5315)
Biological and Nano-composite
Synthesis and properties of poly(3,4-ethylenedioxythiophene):polystyrenesulfonic acid conductive interpenetrated hydrogel induced by
bovine serum albummin =« -« xcoeeereerreea HUANG Yunfeng, LI De, WANG Nan, MA Jiao (5330)
Preparation and performance of cellulose antibacterial composite film from corn stover with dandelion extract and tea polyphenols -+
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ZHANG Qunli, WU Zekai, CUI Linlin, XIE Wenjing, YU Qimeng, LIU Yupeng (5341)
Three-dimensional hybrid material constructed by cellulose nanofibers/multiwall carbon nanotubes aerogel and foam nickel and its

electrochemical capacitance performance -+« +-+---+-+- WANG Yun, HU Shaoheng, DENG A'shen, LIU Yujie, XIA Liaoyuan (5350)



Composite Micro-mechanics
Failure mechanism and assessment of residual strength of carbon fiber/epoxy resin matrix composite laminates under multiple impacts

atlow velocities <=« ---ovrereereees YU Mingming, ZHU Xueli, LIU Xueqiang, FANG Lin, XIE Wang, REN Musu, SUN Jinliang (5359)

Chip formation and surface damage in orthogonal cutting of plain-woven CFRP -+--+-----xe-eee+ ZHOU Qiang, CHEN Yan, WANG Xiaoyu,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ZHANG Chuanchuan, CHEN Xuemei, LIU Yuanji, CHEN Qingliang, GOU Jiangyang (5371)
Mean-field simulation of kink band formation in unidirectional COMPOSItES -+« ««+x+xrrerrrrrrrerrrrttire e
................................................................................. CHENG Chun, YUAN Zhipeng, ZHANG Qi, SONG Chunlei (5386 )

Salt resistance reliability evaluation of magnesium cement recycled fine aggregate reinforced concrete based on two-parameter weibull
distribution <« --oeeeeeeeeee YANG Tianxia, QIAO Hongxia, LI Jinpeng, WANG Penghui, LU Chenggong, WEN Jing (5397)
Quantitative characterization of low-velocity impact damage in three dimensional five- directional braided composites -+« «---=xeeeeeeee
................................................................................................... SUN Mengyao, ZHANG Diantang, QIAN Kun (5411)
Dynamic response of composite materials designed by 3D printing imitation conch shell pearl shell hybrid design -+« «--«--coeeeeeereeenees
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ QI Guoliang, GUO Zhangxin, WEI Shiyi, WU Xiaodong, LI Yongcun, AN Lianhao, WANG Ke (5423)
Prediction of mode II fatigue delamination propagation in fibre reinforced composites: From strain energy release rate-life (G-N) curve

10 Paris' JaW »« v v vrerrrr e ZHU Man, WANG Yang, LIU Qiang, YI Min (5433)



MABAT (S & ¥ B )

(EEMRIZEIRY (AF) BHFERAMBARG L. FRAEREHTLEZERREAMHB
AR AR T OEAUEN. GATHAEEE XN RFTHALRREGB X, UREIZA
BEREHET KB ARFRRHZ BRI S &5 3R fofg &M SCE; BRI #0058 7R R B % 7
REFSENMEMNAEFLERAEHHEFHER.

(EEMRZER) WFABH A FAFIREFHRE, 2009F K47 N (PEREEAH S
ITEITERD) B L BEBAERT, K P EHBMBFRERELE” . “FEREARBT . ‘BRATE
AHERABA . FYEREERBWAFAYA £ LT RE, HH S BB XN " iH5000—
FEMAKBTITAR X 2 “PEEEREZHENFAR o A, & AHRBFEEELERE
MEHFI2HEF FHTIRHMT. (EEH4HFHR) ZEEITE %5 (Ei Compendex) EHT|;
Bt o [E o W (CNKI) .« o B A% 5| X348 & (CSCD) . 7 77 k42 . Elsevier {Scopus) . {EBSCO)
(230 « £EMAFEXH (CAY . ®ZHXH4E (AT « BN A J#iFit (Appl. Mech. Rev.)
( {AMRY ) . sI#fAt X (TR %) (CSA2) ZE WA TFZAKRT.

(EEMRZEIR) BRINMIF AT, BBLKS: 80 - 413

FJS: ISSN 1000 - 3851; CN 11 — 1801/TB

BHEAEMOOTT, EFEEMNT20T

EEMB=ER Acta Materiae Compositae Sinica
Fuhe Cailiao Xuebao H F|, 1984 4 €] 7| Monthly. Started in 1984
40 % oW 20234F 9 HHR Vol. 40  No.9 Sep 2023
FEBA . T AE B Administrated by Ministry of Industry and Information
ED N R B R N Technology of the People’s Republic of China
o b 2 Sp‘m?sored ‘by .Bmhang }Jnlvcr%lty (BU.AA)
Chinese Society for Composite Materials
* B R Chief Editor: Prof. Zhang Mingqiu
WEBEBHR: (EEMHEER) 4 Edited and Published by Editorial Office of
B il (010) 82316907, 82338527 Acta Materiae Compositae Sinica
5 iiF : http: // fhelxb. buaa. edu. cn Tel: 0086-010-82316907, 82338527

http: // fhelxb. buaa. edu. cn

£ R 2 b SURHE BRI A RS A

Printed by Beijing Kexin Printing Co. , Ltd

. 4= - e
% 17 ALt iR AT R Distributed by Beijing Bureau for Distribution of
1T B EHNINAFH AT Newspapers and Journals

R SUS SUIE SliE SUE SUE U U Sl s SUiE SIS SUE B B B Ui e Sis SUiE SUiE SUlE S SUE SUiE Sl SUiE SiE SIS SUiE SUE SUE SUE SUE SUiE SiiE SUiE Siis Sl SUE SIS S SUiE SUiE SliE SUiE SUiE SUE SUE SUE o

7 o ISSN 1000 - 3851 ([l b by off % 45 th 2 4 ) ISSN 1000-3851
T CN 11 - 1801/TB (v [ by e i 22 1 R ) .
‘ H“ “ i
0 “””l

7710007385237

EREH: 60.00 0 MiERS. 80-413 H‘
9



