BF40%5 F£4H Vol40 No.4

ISSN 1000-3851
CN 11-1801/TB

S5l F1k

Acta Materiae
Comp05|tae
- Sinica

FPERERRHRHAT
OUrSTANDIG 54T OURAS O A

-

k=S DDA

BOIUIS 8r)Isodwo) aelLsie By

g+ 12

EEW®

mEH/N10]I

2023. 4

tmMEAMRKEF
HESESMHRFESR

€¢0C 'ON OV’IoA

E7»




EE6MBER WA0% A4

Acta Materiae Compositae Sinica (HTl) 202344 H
H R

WNEHES SRR A P T2 P 3R ST oo R, GAEsEm, T, R, FeE (1819)
CsPbBrs SEALT I YGAHEAL COy TR JERIFFTIEIE <o evveeeeeees HE, MR, 5 (1841)
TSP A LTI S AT T oo K&, &&#E, Bk, Dk, KEHK(1857)
LA K BRI 532 K AR SR T SR A A ] oo I F, B, REE, LI (1879)
MXene N HE G FEHIBTREGTLURAITEIERE oo FH36, BRI, HEF(1896)
ARBTRIEZ BARY EE R 3D ATENRHIRENLH] oo EW, HITF, BK, &K (1913)
MOFs K HAT A= M BHER B T A P A IF SR oo WP, XL, HLd, HAE (1924)
A1 S-S B GRS LRI oo XFE, B, Wik, BAF (1937)
S T 2B WL IR AT oo IMERR, Hah, R, EaWE BE A, 4 (1951)

A2y HATEMITE 3D FTEISCHURIIE H I T - e eeeee et
--------- I, Wik, Bk, A, AL, JiEk, BT, BEM, $iEE, 36K, 23Xk (1966)

LFAE R AN T TR BT -ovvvvvvvvvvvnvnnnn WA, LAK, RB=E, Y0, KEH(1981)
LT Y 22 B S S RIFGTHEIE oo &R, L2 K, £k, $HE(1992)
iy celiv S s VAR S VN E R N ket 3 R R, EFI, §lds, TR, PR (2004)

WIS 5 T EEHH
AN I ER A T @R OB e 87 & A el ] oy e R S
....................................................................................... Ea, A, B, £E&5, Wik, ALK (2015)

=

(RS VR BT PERT CERP EBEPERE I oo ExMh, FB, AEE, 40k (2026)
£ i ORI AR IR ST A PR 1o SRRSO — ATA03E, B4R, 3%, JLAL, 43U (2038)
(2 2 AU R REIERRET A L oo Wi, BB, B, B, ARHE, BoHk(2009)
AN 2T 45 32 AR I 45 W R SRR oo Mg, S%, WEE, KR, A (2056)

(IR T AT g R B AT 52 5 AL SR T L2 ) W 2 PR R s - WA, FR, KA, B/ (2066)
MOF J5U7 A B SROT SH ER H-2R D S LA T8 388 56 JR S HA F LA TR K BTG G e
......................................................................................................... MR35, 7};]—_75%, é}]éq\%i‘, %%{/}%(2075)

S - FE AR SR NG S5 A R R R DX OO 2 B S G A HUPERE AU RAI oo
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ BRE, kFie, xm, 3k, A, A4, T, FWw (2085)



I - T R P B %t PLA/PBAT IR M IARTE S M AR RAII oo
.......................................................................................... Eam, 3R, KE, £, FH4b(2096)

hEEE A ##Y
ZHE- TSGR R ACRER R B A AR S VERE - Aok, RAR, FRR, BLE, A, EEE(2107)
FET R HOR A BEMA TR S 1) 2 S HESO MR SR IR A PERE S RELRALAR - i, BB A, vk, I (2119)

NG T B T WU A ML SR A G IV T v v e

.................................................................. BB, Xk, HmdE, BER, WE, gmm, 40 (2131)
ERTRIN-HE R R BN A TRk FB A RE PR RS I B BURIRAIE - A, REM, 3K (2140)
2oL S AT BRI AN E TR AR AR T R AT UL oo F4l, LF, BAR, AHE(2155)
JEE {7 2 2 s IR AT X AR5 ZnO A B S FL R BE BTN v e

......................................................... Ty, Ees, IR, KW, AL, FRAe, HRK(2169)
Ag PURIBRE M (Ko sNag s)NbO3/PVDF Ft: it BE St AL 25 SRR oo R, A&, 124740 (2176)
UL [ AR PR IS HPCTP-DOPS/EP [HITERERIFIE - evveemeeeee e

- WEZ, REW, chAAk, ARERRE, RANT, EAAE, REHE, BEKR, BRRRAK, SOk, L4 (2187)

S THRGENE I f-LayO5/PANT HUECE (BR8-S PERESRAL oo RE, BT, WFR, KH(2199)
TR 2 IR 1L E S I Ve R BB T U BT R BATERIL oo

.............................................................................. RV, FPE, FRTF, AR, KA, HH(2209)
LT R AR A T 0L S T A0 28 s B P B R s T oAl v

........................................................................ AeHE, 20, FEH, MR, FREE, HERK(2216)

TARBAE G##

Pl E IS GFRP -5 K SR BE LRSS PERE AT TE - oo A&le, ZEL, E#HE, HRET(2224)
BT 75 R W 1) BT 2 AR+ 8 TR SORAR IR - A&, Mo, Réaw, iR, T4 (2240)
TR R PERRTREE 100 F UG BPTRERE o WA, AES, 2k, xfk, TFk(2251)
KIS ECC B 1A RE G RELTEBERER - ovoovvoveeeens EAR, MAedt, FME, HFH, TG (2261)
WA T R K e BEXS 3D #T EIREE 1 ) 2= MR 3 - ¥REF, FREA, Ik, M, E(2273)
TGN T AR AV RS LIRS - RiFE, AL, M, 33, 44, ML, EH(2285)
BB E A BRI T R P K IR B R S ERE AR - e eveeeeeeee oo

............................................................................................. 2E, s FEM, B2, 2FH(229)
FEAP R BERHC VL N B R B AR I A S i AL e kAR, 298, K, TEAX, W (2308)
RIS R ERD 3 ALES A S PR REAR LA [T AR oo WFAM, DK, hTH, HEAL, K (2321)

WERUHREE TR IR UL AL oo FEAR, REM, BROX, KM, B (2331)



FHE PET SRV E R A 2 I SRR oo SumE, MwEA, HAh, RAE, L (2343)
S &R S

ST AR IE S A MR ) PIBPERLEV ) PR A S ORI A8 AR R (5 LT oo

.......................................................................................... SARM, ERE, RAA, Lafe 1 (2355)
2L BRI AT EERH LI TERE - v oveee oo, BE, B2, MR (2365)
AR S AP RRE AR S TT AL P RE IR I SRUE DT EL oo KIS, HEa, UK (2377)
i CFRP-UHPC 41 A4 TR - RS EERE o vvoveeeeeeene X &, TR, EM, Rk, HEH, FiE(2390)
R 2T 2 SN TC A JEE B X B ET A iR IV ST S AL K Sk 1 2 RE e BB SR oo

.......................................................................................... IRE, FAW, KIFN, 2L, b4 (2405)
PRE RS A AR BB oo KT, R, RE, B, FEF, ¥ (2415)
BRI ET e S /K PRI T BRES JIAERE oo FRAE, BREF, KKK, EZEH(2427)
T e U AR I B I S HTERPERE - oo fL, BRI, Hikh, BRR, BIRT (2441)

HATIEARSE :CN11-1801/TB 1984 +m * A4 % 632 x zh * P+ ¥ 60.00 * 526 # 52 # 2023 — 4

wiE:BZF WF FTHEE
K R4am



Vol.40 No.4
Acta Materiae Compositae Sinica ( Monthly) April 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

Influencing factors and research progress of self-piercing riveting process for resin matrix Composite «««« -« rsrrrrrremreee.

..................................................................... FU Pingpo, ZENG Xiangrui, DING Hua, ZHANG Nana, LUO Shiging (1819)
Research progress of photocatalytic CO, reduction based on CsPbBr; perovskite --- HUANG Xing, ZHU Wengiang, LI Zhenzhen (1841)
Research progress of organic-inorganic composite electrolytes for all-solid-state lithium batteries =« «-«----roreerrrrerreree
........................................................................... SONG Xin, GAO Zhihao, LUO Lin, MA Kang, ZHANG Jianmin (1857 )
Classification of conductive composite hydrogels and their application in flexible wearable devices =<+« +«-tr-rerrerrerrereen e
--------------------------------------------------------------------------- JIANG Wenjing, LIAO Jingwen, ZHANG Xuehui, WANG Yanqin (1879)

Research progress on antibacterial textiles of MXene and its composite materials --------+ LI Yanyan, ZHAO Lihuan, YANG Yujie (1896)

Direct ink writing of lignin-based composites and their applications «----+-+-- JIANG Bo, GUO Xinyu, JIAO Huan, JIN Yongcan (1913)

Research progress of MOFs and their derived materials for Li-ion battery anodes ««««««-«xxserererersresreeeee

.............................................................................. DAI Lianghong, LIU Jinyuan, PENG Hongjian, XIE Youqing (1924)

Applications of graphene-organic compound photocatalytic materials -+---+- LIU Yangyang, YI Min, CHEN Tao, DONG Shuyu (1937)
Research progress of in-situ fibrous Composite fOAMEd MALETIAL -+« +++++-++++ s+ ssrrramres st
--------------------------------------------------- SUN Junwei, JIANG Jing, ZHAO Na, WANG Xiaofeng, DUAN Tongsheng, LI Qian (1951)
Researches and applications of lignin and its derivatives in 3D printing photosensitive resins « -« ««««-«orerrrerrrrrriee
~~~~~~~~~~~~~~~~~~ WANG Huihui, YANG Jian, YANG Yiluo, GUO Taoli, YANG Shengda, HU Die, PAN Gangyuan, CHENG Zhengbai,
CAO Haibing, LIU Hongbin, AN Xingye ( 1966 )
PrOgreSS Of Study on Cellulose nanOCryStalS as Chiral templates .............................................................................................
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ DENG Yanmei, ZHI Yunfei, SHAN Shaoyun, HU Shuai, ZHANG Churu (1981)
Research Progress of Cellulose-based Thermoelectric COmPOSITES -+« +rxwrrrrrsrrerssrssrsrs s
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ CHEN Luzheng, MA Hongliang, LOU Jiang, JIANG Yifei, HAN Wenjia (1992 )
Progress in improving the mechanical durability of superhydrophobic materials -« «««« -« ceeerererrerrrereee

------------------------------------------------------------------------ ZHAO Yamei, HUO Mengdan, CAO Tingting, DING Siqi, CHEN Li (2004 )

Resin Polymer Composite
Infrared-assisted automated fiber placement process on the structure and properties of continuous glass fiber reinforced polypropylene
COIMPOSILES *wrvrrerrrrrsreereeseeeeeeeenes JIANG Wei, ZHOU Yue, YANG Fei, HUANG Zhigao, CHEN Cheng, ZHOU Huamin (2015)
Effect of low-temperature plasma surface modification on the adhesive performance of CFRP «- - v rvreerrrrererrereiee
............................................................................................. WANG DaWei, LI Ye' LIU Zhihao, 70U Tianchun ( 2026 )
Effects of fiber addition on the mechanical and thermal properties of jute fiber reinforced resin composites ««««-«=«-«xoerreeerreeeeeeeeees
........................................................................... HE Llplng, LIU LongZhen, SU Shengpei’ XIA Fan’ HOU Shujuan ( 2038 )
Bamboo structure like carbon fiber reinforced porous polyethersulfone matrix COmMpPOSItes <« ««««rrerrerrrerermrrrerere e
--------------------------------------------------- XU Peijun, HAN Lei, WANG Linjiang, GUO Xinliang, LIU Ronghai, GAO Shanglin (2049)
Preparation and properties of bacterial cellulose/phenolic resin composite transparent film =« -« coeoeeerrmni

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ CONG Wenzhong, MU Jiahui, CAO Mengyao, CHEN Sheng, XU Feng (2056 )



Effect of the surface enrichment of coupling agent on the interfacial properties and interlaminar fracture toughness of GFRPs -+« +-- -+«
------------------------------------------------------------------------------------ GUO Miaocai, LI Yafeng, ZHANG Dujuan, HONG Xuhui (2066 )
MOF in-situ growth modified poly(p-chloromethyl styrene)-polyvinylidene fluoride forward osmosis composite membrane and its anti-

fouling performance for emulsified oil wastewater <« +««-+coeemremeeeeeeeene CHEN Fen, DU Chunhui, HU Jintai, WU Chunjin (2075)

Influence of interphase dispersion state of nanoparticles on crystal morphology and dielectric properties in montmorillonite
elastomer/polypropylene Composites ........................................................................................................................

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ GAO Junguo, YAO Ziheng, LIU Yanli, LIU Hongshuo, WANG Ran, LIU Liwei, GUO Ning, LI Lili (2085)

Effect of styrene-maleic anhydride on phase morphology and properties of PLA/PBAT blends <« - v« vreereerrerrerrerere e,
------------------------------------------------------------------ MO Zhixiang, LIU Xiaochao, LIU Yuejun, MAO Xusheng, ZHENG Wei (2096 )

Functional Composite

Preparation and performance of water and oil-resistant packaging paper based on polysaccharide-vegetable wax-nano-SiOy -«----+--+--+
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ZHU Ruifeng, LONG Zhu, QIN Chengrong, LV Wenzhi, ZHENG Hui, WANG Zhiying (2107)
Preparation of flame retardant microcapsules based on microfluidic technology and properties and flame-retardant mechanism of
modified epOXy resin «+««wvoreererrrrenrr LU Yizhou, GENG Haichun, SHEN Jinrong, FANG Yuan (2119)
Preparation and application of multinuclear rare earth ion doped organic complex light conversion agents ««««««-«-«oeoeoeeeereeeeeeeeee.
--------------- ZHOU Mingming, LIU Wei, YANG Chengxiang, ZHAO Xiuxian, YANG Zhen, LU Xiangxiang, JIANG Xuchuan (2131)
Synthesis and characterization of the barium titanate-potassium sodium niobate relaxor ferroelectric energy storage ceramics «-+-+-+-+-+
.................................................................................................................. ]IN Quan' SONG Enpeng’ CAI Ke ( 2140)
Porous carbon supported ruthenium single atom and ruthenium nanoclusters catalysts for efficient hydrogen evolution reaction -----+-+-
................................................................................................ LI Chuang' WANG Yu’ HOU Liqiang, LIU Xi‘en ( 2155 )
Effect of in-situ assembling zeolite imidazolate frameworks on the photoelectric properties of paper-based ZnO nanorod array =«
--------------------------------- YU Haihan, TAN Xiaoran, SUN Shubo, ZHANG Lina, ZHU Peihua, YU Jinghua, GAO Chaomin (2169)
Ag nanoparticles modified (K, sNa, 5)NbO3/PVDF flexible energy harvester and its performance -« -«-««-«srrrerrrrrrr,

......................................................................................................... ZHAO Zifan' XIONG Iuan’ DAN Zhlgang ( 2176 )

Study on the properties of flame-retardant epoxy resin HPCTP-DOPS/EP with double groups synergistic flame retardant effect ------------
~~~~~~~~~~~~~~~~~~ XU Zhiyan, HOU Zeming, YE Xiaolin, QI Yuzhao, XU Songjiang, BAO Dongmei, ZHANG Daohai, ZHOU Guoyong,
CAI Xiaodong, ZOU Guanglong, WEN Zhu (2187)

Preparation and characterization of electrochromic thin films based on fast response f-LayO3/PANI «- - cveeeeeeemreeereeeee..

................................................................................................ DAI Yan' XU Zifang, FU YuhaO, ZHANG Xiang ( 2199 )

Pinning/sliding behaviors and underlying mechanism of water droplets on ultra-slippery surfaces under temperature and force fields

SHIMULE - +vvvevererrerreee e GU Jianfeng, HUANG Jiuhui, LI Dayu, LIU Lin, ZHU Suwan, XIAO Yi (2209 )

Process optimization of high-performance soft magnetic composite based on phosphate and bismaleimide coated iron powders ------+-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ YU Hongya, GUAN Shaocong, LI Jingzhou, LIU Zhongwu, GUO Baochun, CHEN Rongyin (2216)

Civil Construction Composite

Experimental study on bond behavior of GFRP bar and seawater coral aggregate concrete after exposure to high temperatures -----------
........................................................................ 7ZHOU Chunheng’ WANG ]unyi’ WANG Xintang, CHEN Zongping ( 2224 )
Crack propagation law and failure precursor of steel fiber reinforced concrete based on acoustic emission and microseism monitoring --- -+
"""""""""""""""""""""""""""""""""""""""" LIU Chengyu, CHEN Chenghai, ZHANG Xiangxiang, CAO Yangbing, HE Xiyang (2240)
Self-healing and frost resistance of ultra-high PErfOTMANCE COMEIELE ~++++ =+ ++ s+ s s st s s s e ettt

........................................................................ KAN Lili, QTAO Hongzhuo, WANG Fei, LIU Neng, WANG Jingbo (2251)

Mechanical properties and crack width control of seawater coral sand ECC -+« rrerrrrrrrrrsressressresssssssssee e

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ WANG Zhenbo, HAO Rusheng, LI Pengfei, HAN Yudong, SUN Peng (2261 )



Experimental investigations on the influence of nozzle travel speed and height on the mechanical properties of 3D printed concrete «--+--
------------------------------------------------------------------------ SHI Qingxuan, WAN Shengmu, WANG Qiuwei, TAO Yi, HUO Jian (2273)
Strength characteristics of biopolymer modified sand under dry-wet Cycle - -« -worveerrrrrrrrr
--------------------------------------------------- SONG Zezhuo, HAO Shefeng, MEI Hong, LIU Jin, REN Jinghua, BU Fan, WANG Zi (2285)
Dispersion behavior of ultra-low dosage graphene oxide and its effect on structures and performances of cement-based materials ---+--+-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ WU Lei, LV Shenghua, LI Zexiong, LI Yao, LIU Leipeng (2296 )
Influence mechanism of curing temperature on the characteristics of dredged ultrafine mortar from Yangtze River ««----cccoeoeeeeeeeeeees
.................................................................. CHEN Xudong’ wuU ChaOguO, CHEN Zhang, NING Ylng]le, BAI Llhul ( 2308)

Nonlinear regression models of compressive performance and pore structure of rubber aggregate alkaline mortar -+« «--«-coeeeeeereeenees
--------------------------------------------------------------------- SHI Yuhang, MA Qinyong, XU Zifang, MA Dongdong, HUANG Kun (2321)
Multi-scale degradation mechanism of aeolian sand concrete under salt-frost COndition «««««=«tsrrrrerrrrrrree
------------------------------------------------------------------------- LI Yugen, ZHANG Huimei, CHEN Shaojie, HU Dawei, GAO Wei (2331)

Flexural toughness and damping property of recycled PET plastic aggregate moOrtar <« -« «--c-veererrreersrrrrete e
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ BAO Cong, ZHAO Xiaoqin, FAN Wei, LIANG Chaofeng, ZHAN Haihua (2343 )

Composite Micro-mechanics

A simulation method of forming wrinkle defects in thermoplastic woven fabric prepregs in a wide temperature range based on non-

orthogonal constitutive model «-«-«««vreerrrreree LV Bingyi, WANG Shiyu, XIAO Jinyou, WEN Lihua, HOU Xiao (2355)

Impact resistance of horn-inspired tubular COMPOSIte SrUCHUIE -+« ««+xxsererrerersrrerereereeeeeeeee XU Jing, LI Yan, FU Kunkun (2365)
Experimental verification and numerical simulation of buckling behavior of variable stiffness composite plates and open-hole plates --+---
......................................................................................................... 7ZHANG Yahui' CHEN Puhui, KONG Bin ( 2377 )
Axial compression behavior of novel concrete-filled circular CFRP-UHPC composite tubular colummns -« «--xeeererrereeeeeee..
--------------------------------------------------------------------- LIU Lei, HE Zhen, WANG Peng, CAI Xinhua, HAN Diyang, LUO Tao (2390)
Effect of thickness of carbon fiber susceptor on mechanical property and fracture mode of carbon fiber reinforced thermoplastic
composite induction welded joint «--------ooeeeee WANG Feiyun, LUO Jiebang, ZHANG Pingze, LIU Xing, ZHAN Xiaohong (2405)
Numerical simulation of microwave curing of resin matrix COmpOSites WOIKPIECe ««««+«««rrwrrrerrrrrrrrsssre s
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ LONG Xikun, LI Shujian, CHEN Rong, CAO Zheng, LI Changping, CHANG Tengfei (2415)
Interface mechanical bonding properties between coarse synthetic polypropylene fiber and cement mortar -+« -rereeerrerseeeeeeen.
------------------------------------------------------------------------ LI Changhui, CHEN Xuefang, ZHANG Xianmin, WANG Huiying (2427)
Implosion response and anti-explosion performance of fabric bags <=+« =-rrrrrrrrrerrr

.................................................................. XIE ]iang’ GAO Blnyl.lan, ]IANG Yllun, PAN Hanyllan, FENG Zhenyll ( 2441 )



