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Fig. 2 The structure of BA-35X

FE RS APOR XU A RIS
FBREF 4 T300,T800 , M40 , 7 Bk 2F 4 e 1] | i 4k 38
JG 43I A T EABRELEAR  BF R T E -8k
& Ak 3 712 A T B A 7 2 1 R L B B ST A0
WAR. Brotst REH, B 4k R i #9-OH F1-COOH
SR E RE X AR IR R [ AL S B A AL
Flo BRETHEFRIE R TR IR 2 Rof 7 3-8 088 Yy [ 4k B
AN LA SV ESUNINRLELA- R VRS
7 B BN 38 R 4R T300 Bk &F 4/ 3 3 8 v g
BB AR R B 1Y J2 7] BY L) 5% B A0S 5
HAPRBEIREAL LIRF B G A 061 )2 8]
B Y158 BF 5 i 0R E BR K, 43 B 3K B 98MPa Al
2310MPa, 5441819 37 Iy 2 68 A 55 T O
WO REREY, REFREL LRA RS 4
B A BRHGIRRE 14 5 B B/, LTRSS MR R BRI .
Xof 38 B 27 4E (T300) | 55 SR BK 41 4E (' T800) A
B RLBR AT 4t (M40 ) 38 5 B 5 01 W8 B8 AR S B B & A
kL, T300 F1 T8OO BREF 4t/ IFVE B & &M EA
BRI R ERSS, BRI T BT WEEMERE, AT
F M40 BReF 4 RE S AR, R BB E K E
PR,
2 BARMAR RS SE
2.1 RHEBEREHE L

FHERR MG AT AKRE, AL A
M T RO U E AR SR . BRARUH
A BIITIEGR C KRR R RLF , SR T PR B
A TE Y Mannichi BFE5H7E B R T 5 T 348 , Tif 4
MZBT —E R B, B35 5 2R 3 g gk 4y
FLURBE APORE R AR UM IR B 57 3 %

B — T

H. Ishida # Shyan[z] G T B R B AR I
BEA G (22Pa 1 440a, H A5 INE 3 FR) , 3 AL
Thil £ T IR GBI B 60% I E B8

Q ®
OO '@©

(22Pa) (440a)

& 3 22Pa ff1 440a L5
Fig. 3 The structure of 22Pa and 440a

A1 FH T650 B4 4t , 38 1 HE AT AL Al 25 B2 1) Bk
FHEFIRE, RGEERE, FEREH, 40a ZH
MEEA ELREE R T, 13 350C (MK 4
FR) s X BIRNE A 0T B FO LU BB T T 2=
HO DR BER R A AT B R HERE L AR, 7] 5 R B R
HEMHREREAE S, R L RBE R E T
BN T HfE, 22Pa Fil 440a £2 290°C [E4k 1h Fr15 3|
B AT 4 B8 AR B0 S AR IS A B 2 () BT U058
BE4Y 5128 2300MPa 1 2082MPa 242GPa 1 212GPa,
64. 4MPa #1 81. 8MPa,

400

350

[« 8-

£ 300l
[

BO
s}

250

o]

200 PRI ST § 4. HEETUUY W L i "
200 220 240 260 280 300

TouedC

B4 440a BIZRIIEER(O) MHBRAER AR (A)
HIEEIRE S Tg KR
Fig. 4 The relationship between cure temperature and Tg of

440a and carbon fiber composites

VO R 2 B E B R R A — R R e
(MDA) SHREIR, & 8L T MDA BRUIZEIFUE B K 454
FIAZEER R4, KR R R T B R A S

FRP/CM 2011 No.4



70 RUpEREARRRBAL SR FLRR

2011 %7 A

Tt A, S e 2 S W R A i I T o6 UL B
T ARG T o BELAA B re B A | BE S AT R L L
ZSIRIE F % 75 T 5 IETETT A #9107 P 88 T 1) 0 K i
BEIATRE WLZS AR T AR R A R
FRBEHEX,

5 Mlan B55H=
Fig. 5 The structure of Mlan

H. Ishida""*' % AR A T A SR BETE RE FD 2
HRNE R IR IR (Mlan) , 0 S iR, X
FMENEBEERGN D RBURMELESERE
A, AR ERBCKEE. DRBEWEERANT
AT MR BT U1 RGBT, H B fE M R S5 R BY U]
SRR AR H R R BT TR K, BMRLR
AIFHIIN THERE, R AR5 Tt 6 A HLA RN T A
BB, IRLEREH,7E 150°C T, WE G EF A L5 SR BEIL
JER] LA R A R A IO 5 S e i A 7R i S R
FeCl3 MAEALRRBYT , AW IR R F L 68% , B
MBI Tg BRERE, SHBEREN 5%, 3
HRIMANE &R R E R A ] B ik,
FEmAEEBEEAMNSHRERT T
£17%

2.2 EHEEWEERTES SHRRERME

RBHERE Yot “EHYmEERIER S
PR T RN SIS - EENP R IR,
UER IR I AR R R R IR
IR% .

Jang F1 Yang""" DL R 173" 46 A SR R AR I
ATBN (B 3 T BB ) #1 CTBN (B3R B T I
JBE) Xt BRI ME R A THE W M, A 5T T HHE R R A
YRR TE 5 FIAR RT i B A 2 M BB, Jang
1 Yang 303 F T300 1R 345R MR, BBy A I FF
KRB (BA-a) fEREE, B AR EBEWBEBRES

FRP/CM 2011 No. 4

BA-a SR, R /G FHR BBk 47 £ 840 , 3 A Fe AL Y
HTEEmAR . PEITESREH], ATBN X} BA-a #9314 %)
YEFILL CTBN AR, F5b, KA S 58
FEBE ATBN & 8 H3mJL PR 75 A3, ik CTBN
SRR TR, EEAN, X EE 55
BRRE AAR B R B EAER 1K

PO K2R B B IR AR L 7E R FE w8 B Y B ( B-
BOZ) Hfin AFREE M4 S R BABE L A% (PEL) 895 T
PEI & B0 IR 4 R B AL ¥ AH 2 B AT 0 AHTE A A
PERERORE I o A, B R A B LRI RIS AR
HATEME , R R EERE L3R 1, DL B K SRk
BT 2.7% WBBE R BTG E B UE, BiX
P B VBRI CCL-300 Bk £ 4t il 2 15 B Bl iR
BHRFABE T2 T REF A B AR, 72 M BESK
WUIBIAE L. B TR AR I R MBS B4R
R, FOBR AT 4E B AR B BRI

A1 BRI RERERERR LM

Table 1 Properties of cast and composites of benzoxazine

Unidirectiona

Properties Cast carbon fiber

composite
p

Flexural Strength/MPa
22°C 170 1801
180°C
Flexural Modulus/GPa
22°C 4.5 105
180C
Tensile Strength/MPa
22C 100
180C
Tensile Modulus/GPa
22C 4.4
180°C
Compressive Strength/MPa  22°C 897
Compressive Modulus/GPa  22C 130
Shear Strength/MPa 22C 93
Tensile elongation at break/% 2.72
Tg/C 210

coefficient of heat expansion/K x 10 ~* 55.6

Rimdusit % ABFSE T AT THRE 4038 3R U BRA
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Fig. 6 The structure of different benzoxazine
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RESEARCH DEVELOPMENT OF CARBON FIBER REINFORCED
BENZOXAZINE RESIN COMPOSITES
WANG Zhi, GU Yi
(State Key Laboratory of Polymer Materials Engineering, College of Polymer Science
and Engineering, Sichuan University, Chengdu 610065, China)

Abstract . Benzoxazine is a kind of high performance matrix resin of composites developed in recent years. The
research development of carbon fiber reinforced benzoxazine resin composites was reviewed systematically in this pa-
per. The property features of benzoxazine and composites were introduced, and the development tendency was point-
ed out.
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