B

o/ RV ERRBR AT ME R SR L I
LA B A i SE S L T

i KA L BINE

Rl *, i °

(1. b miL T RFMAAFE TSR, LT 100029;
2. AL TR F i MM AR, TN 213164 )

[HE% ]

B AAMAR & LA — AT 8 AT LA R AR B SR 09 M BT S 7 @, SR d AR AR A AR AT 43 SR AR A A B ALK

) A i BAT 89 W, ok LA AR ISR AR AR B R @ AR89 B0t 5 R R T LA M R @ R A it
ERAFHRLA ELEL AT &5k SRR LR DT HE MIEARGRERETERALRR XS E4
MAREFYraBE, WA TR LR B LM AR E LR &GRS XIS, W& B ST 8 LEHFERE
AR S A H R I IRAOR B T AR R AR @ AR 6 R R

KR IR SM R m M ARG 2 F 4K FmAe
DOI:10.16080/j.issn1671-833x.2020.15.022

FNFAL
HEWRE, ARA B ABRTERE

HERESHMBFREMALIL T, RFHEE

AR & RIEFR A

*EEWBE: LA AKESH ESH
(BK20191164 ),

22 WisEHEREA - 20204E 563 5 5 151]

BT 452 5 R Sy = A4
AR 35 2T 2 AR AR L S 4 M
SR T A BRI L
WPERERIA SR U BREFUER Y
A 2 S5 AR S B I AR )32 T A
G PR SRR R4S B T2,
SR SRR 2T i i) 2 12 S AL~
i keS>aa DO R e SUSESEE S H el
M T H B A G A LRI A
TR RE 0 55— T, BRZT
2 3% T _E 2 5 A I RE AR EL A
T I F T8 53 1 AR Ik A e ik
Y SMIRRIBRE 225, T &
FARE SR T AR I 7 A I B8R, TR AR
IR AR Tt 2T 4 AR v ) 55 T A ) A6
T PCEME I O R,
LT Y T2 R LA R BE AR 55
FNS BT A S5 PR B T 5k 1) 5
M HL A7 D EERAIRTT

X i 9 Bk 21 4E T T 38 B4R
R 2 IR A A AR A

LIS 2 52 5 4 RHAY ey T AR 2 A R
S5, BT X BB 2T 4 , 38 T i) Ak
FAE AL FIER S S  U Ab BE T
WBA AR HR Y T
I, B X R/ LR AT YRR T )
b= E R 22 5, 0 3 SR v TN
TCAGSCHE Y SRR , % TSR R
1o O P T 9 R SRR
[RI IR, Bk 2T 4k 5 A4 kA W B2 5 B2
KRR, 15tk SRS T e £T 4 i
IR JIi 5 e 2 ] SR T AR RS
0 3 WS- B AR s, T LA
PEHIEAERE ST, R WR ST AL A TR
st RIS S R B, X T4 g
52 BB A% B T B U] 56 BE HAT B
IR

ST IR TR R ET 4 5 5 B R
ST TAER R A E N SMITFE I
AR SCRRT IR T B 2T 4 2 1] AN KT
F1oh AR IE AR AR 5 25 R
G PERER IR , A4 1B R



COVER STORY iﬂ‘ﬁiﬁ

el 123 1 22 S TR AR SR
TE RN, IR TR HE S B4
RIS SRR BB RRAR, PASE
OSBRI R / FRR AT HE 5 L W
BERAE o

RARFRAEHERTILE
KEXHLE

T T 4k 1) % 1T 40 B 235 4 R
Jii 22 R R AR 3 AL B FLAE TR A
e Ak A Ay Bkl R 0 AR 1Y, R
YA REA ) TG RN 41 4 22 1] B LA
BYEr T2 1 A28 P DU 2 55 T 4
MR MBI ZER, RIATEHEERE
AR T 1G5 21 4 5 A B AR Y Ay
S U0 R R R AR T A 2 1T
A SR A S RA R RO AN R Y
AH LT o B 2T 2t , S AR T 4 2
YK Aokt v BE L), A AR AR R B
o ERSRERZT4E( T700S . T8OOH ) Fl
R £ 4 ( BHM3 . M40J ) 4% 1f
TSNP 1 Fs U IR R e R
TR IAFAE AT T 27 4k dih i) (78048 | 1
WG £F e R AR AR R .
5% T700S 1 TSOOH Fi 2T £ 3 1fi 4
Fb 45 B S, 50 AR R o R
BHM3 Fll M40J % £F 4., & 11729
& XPS s B0 R S mer 4 3k
TR T2 hE o B 2T 2 3 v 1% 3

(a)T700S

(b)T800H

AL —OH N ¥, —C=0 FIl -COOH %t
A4 /0, Al O/C A (RP4A&  H ik
T ) Sk TRk A 4E R ik
AR Er5E T700S I TSOOH BiRET
2 TH AT R A R R T
BHM3 Fl M40J fReF4E %1

X e I B £ 4 2 T AL 2E T
PRI, 6T 10 Bk £F 4 5 0 B L 1A
E DL SE B S AL A Rk =
A B AR AN R 2 A A R
X R RS [i] {4 T A9 L Pl R T
T AN S TR [ — S AT Z (]
SRR 4 AU 3 S A 4 Sk TRT
- - R AR B,
TR AT LR 22 Sy MUY () B2 0N S5 R0 ([ 2
(a)), FR1h = A A fb, R SEAOT f
LR AR YE 2, B A R A TR A
R 7 KR B AL, W 2 (b)BY
B, 8k L AL A4S () N G .
TR FHUHE R R, Xu 55 PR
FH 4y F 3 5 0 50 0k 1 7 ik, 4y

Mr T AR LR XT#22 ( p-HMCF ). FH
W4 Ak (a—HMCF ) FIRT B3 (s—
HMCF ) {5 BB 27 4E( BHM3 ) 2 1
(IR A, BB T 2R 414
PRAL SRR — R - BT RE )
INTESIE, I8 3 (a) 150 WA Bt 5 Bl 2T 4k
TR R TE LR ( D/W ) i
TAIAb 273 P 4 57, T AR g 2
PRI T A e A B S T Ak ot
(3 (b)), T4t s & A bR 5
I A S 2Pk RE . BRI E SRR
ST A P L BB 5 il £ A 2R TR
WBRb AR DA G, B fb 2= Ak
FNFRAA 32 (0 b B ] LAkt v
BERRET 2 52 A5 R S TR B 2

MIEEARESREEE
KECHL
T LR e S A bR AR 1)
BEIE A R T ARG RS
I e e 22 e A B 5/ 4L

Rl REEHBAERETESERO/CLLE

Table 1 Element contents and O/C ratio of unsized carbon fiber surface

T4 C/% 0/% N/% o/C
T700S 79.14 17.73 222 0.22
T800H 77.23 17.92 229 0.23
BHM3 82.26 15.84 1.90 0.19
M40J 80.25 17.28 2.49 0.21
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Fig.1 SEM images of unsized carbon fiber surface
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Fig3 Illustration schematic of molecular dynamics simulation and interfacial compatibility of composites
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Fig.4 Schematic model of interlaminar toughening mechanisms of composites
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Research Progress on Influence Mechanism of Interface and Construction of
Interphase of High-Strength/High-Modulus Carbon Fiber Composites

SUN Yuhang', ZHANG Yueyi', YANG Xiaoping', LI Gang’, WEI Zhenhai’
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[ABSTRACT]

The interface engineering of composites has always been a hot research topic of carbon fiber reinforced

polymer composites. The interphase acted as a “bridge” for transferring load between carbon fiber and resin matrix,
and affected the implement efficiency of stiffness and strength of composites. Therefore, the design and adjustment of
interphase played an important role in enhancing the interfacial properties and improving macro-mechanical properties
of carbon fiber composites. In view of the influence factors such as surface physical and chemical characteristics of high-
strength/high-modulus carbon fiber, the performance matching between carbon fiber and resin matrix and the different
surface graphite-like structures, the correlation mechanisms of interface enhancement with the surface structure of
carbon fiber and modulus of resin matrix were briefly outlined, and the research progress and interface enhancement
effect of constructing new interphase of high temperature resistance and molecular assembly were reviewed. Finally, the
development strategy of interphase with balance of rigidity and flexibility of carbon fiber composites was proposed.

Keywords: Fiber reinforced composites; Surface structure; Resin; Molecular assembly; Interphase
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