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Abstract: By simulating geosynchrono @pace Y ray irradiation environment, the high mod ) arbon fiber
and carbon fiber/cyanate ester compos e were irradiated by * Co-y ray. The carbon fiber and ¢ fiber/cyanate
60, Ci"he effects of irra-

/" The results show that

ester composites were analyze racterized by SEM and XRD before and after irradi

diation on the mass loss strength and interlaminar shear strength were s
ase

ith the increase of ¥ ray dose and then tend to be gc

strength and interlaminar shear strength of carbon fiber/cyanate ester compggies Both increase firstly and then de-

the mass loss rates incre Ut less than 1% ; the tensile

crease with increasing dose, the maximum values occur at 5 X 10° rad \ ehsile strength of 1 803 MPa, tensile

modulus of 243 GPa and interlaminar shear strength of 72 MPa.
Keywords: 7-ray; high modulus carbon fiber; cyanate ester,%‘% site; mass loss rate; tensile property; interlam-

inar shear strength
iR 2T 2 — i BLAT AR PE mzfﬁé\
BT B R, LT IE PR TS R e it A b

AR W I R 0 0 T TR 5 B R e G 4
RO R BURLRR AT A/ SRR A bR A I 0

f S s AR, R B IR A 4 B ﬁﬁc#%ﬁ B L B R T S A IR EE R RE A . RSF
PERE. RUFM A B ke . 5 A0 B 5 Ak 5% 78 T, %’“”'ré%‘%%mfﬂggiﬁm LKL FIIR K F1 854
(240~290°C) ., /NIy W I8 K (< 1. 5/)%% BE T ZRN S, XM Kk L H R

A e BRAEL A A K 45 K 4 R IR SR 2 — liiIﬁI*E ?Exﬁ%ﬂé@ ST, EEAQFEAGEE, BT

YR B 2017-07-30; RABH: 2017-11-08; M4 HAREHE: 2017-12-01 16:05

W 2% AR 3k : hitps://doi. org/10. 13801/j. enki. fhelxb. 20171130. 002

BIRAMEE: BRdesr, WL, BFSE G, DFoETr i) ok ar 4k X A # B T2 E-mail: babylon75@163. com

S| A BFM BRAESR 5K T A, 45, v S 4 RN v A B AT 4k SR ET 4/ MR BR 2 A M Rt Re i s2 [T ], 2 & M k24, 2018, 35(7).
1810-1815.
TAO Jibai, CHEN Weigiang, ZHANG Yusheng, et al. Effect of y-ray irradiation on the properties of high modulus carbon fiber and
carbon fiber/cyanate ester composites[ J]. Acta Materiae Compositae Sinica, 2018, 35(7): 1810-1815 (in Chinese).




FERRAT . S5y S 4 R i A i O 2T 0k KB 2T 4 / BRI 5 L P R A 5 o) .+ 1811 -«

EINR S TN T2 N P RO Sy T B R L
S OHLRA B IE W B AT S AR BT SR S R A
SO o B R RO R A BRI BE R el A 4 4
M FEEH Z 5, EE NASA FIHE Wit 2 6]
PR E MR R A bR B R I 4 R R
T 2R 2 T A, 25 A0 ] 5T 1) i B #R
A TR R BE A ARG 1 BT A A Jo 45 2R M < B
GEor o ] R B AT AR R AL R e, TR A

L 2 R[5 7 L 2 4 T 2
B DRI R 5 T 5 B R P
T T S5 2 bR R
0 2 3 419 i R 2
SEAE 4 bR 2 ] 5R B I b Eppien | Ay
S A R ) 2 0308 RS ) 5 O
5. W5 Y ﬁwzﬁm%ﬁ%wﬁﬁ&ﬁiﬁ
A RPR
%WME,ﬁﬁﬁ%E%ﬁ%%

W%%%ﬁiﬁﬁﬁﬂ¥%ém%ﬁm,ﬁTﬁ§§>°

9 e i R L A i

J2 0 99 ) 58 [ e 2
W RIS 5 4 52 4 1 0 0 0 T 9 0
fHet.

1 MBI REFE
1.1 E#H#
v =SySEEI IS LY Ny Y [ =R 1 4 i [

77 M40 BB LT 4, BaR A 9 100 MPa, $if
A 410 GPa. 5 341 TR
B 7 A 7 B 26 1o 5 700 L S R TR

1.2 yHEERIAR

R Co S 2 UFAS AP 2 8] 6 55 R 058, R AT 88511
HARIRSIES . BN R 2 X107 rad; 8BRS
TR, S R R 2 A ) 5.0 X107, 10X

10°, 5.0X10°, 1.0X 107, 1. 0X 107, 2. 0X10° rad O%

@@O

I X A E R AT PR BRI
1.3 Wik 4a A E

o 32 A M #E f5 [ Sartorius MC21S &= K4
JERL TR EARE, KN 10° g AU &
6 K, WOFYME iU iy BT i 401 R AR s T 5
M= M,—M) /M, X100 % (D

e My R TS 401 26 %5 M1 S il ke
M () s M, — TR R FE A i ()

SEM 437 % H €40 & 20 H i 8 8% (Phenom G2
Pro) ATk 2T 4 1 WL 557 1 52 6 b Ak )2 181 55 171 1y 11
FESAHT . INE L RN 15 KV ShELZS B R 10 s,

(e}

e

XRD 4341 % H H A # 22\ §] Dmax—3B #! X-
SHERATHAL, HIH, Ko P4, Ik d JE 250 kV,
B R 50 mA, FHiEE R 8°/min,

F12 R o R I Istron-5569 HL 1 J7 BE M B}
RIS HLAE B E A7 GB/T 3354—2014 3 & & #F
B RLRPERE , 2 B E AR GB 3357—19820 ik &
B Bk 2 8] B D) AR

G za5itn

2.1 BARMARS

el 1 H oy 4 R U R AF 4 i RE SEM 1%
LA, 0 R B0 2 Ak 4% 0 10 16 34 05 500 o
KT LR BT L Ry I B 4 S T AT
S M0 20 b Y 0 8 2 4 3 T R JE 80 L 328 T
ﬁﬁ?ﬁ%%ﬁﬁ§§§%%%%§%5W%Zﬁ
fr HL G 5 1R 37 A bR I T R

,I\i ﬁlé[Zl*ZZ]

el e Lt Bl )
SU8000 15.0kV 8.3mm x5 .i‘ 10 nm

(a) Before y-ray irradiation

' I10';1'mI

[ 1
SU8000 15.0kV 7.9mm x5.00k SE(U) 3/20/2014 20:20 '
(b) After y-ray 2x10° rad irradiation

Py 2R BG5BT 4k 3R 1T SEML & 13
Fig. 1 SEM images of domestic high modulus carbon fiber before

and after y-ray irradiation
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Fig. 6 SEM images of interlaminar shear fractures for high modulus carbon fiber/cyanate ester composites with different y-ray irradiation dose
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