25 5 Vol. 25 No. 5

2004 9 ACTA AERONAUTICA ET ASTRONAUTICA SINICA Sept. 2004
:1000-6893(2004) 05-0504-04
1 1 1 1 1 2 2
(1. , 710072)
(2. , 315300)

Sudy of UHMWPE Fiber/ Carbon Fiber Hybrid Composite
HE Yang', LIANG Qo-zheng*, YANGJieying' , WANGJieliang' ,
LU Shengrhua' , CHEN Cheng-§°, CHEN Meng- qur’
(1. Chemicd Engneering Department ,Northwestern Polytechnicd Universty, Xi'an 710072, China)
(2. Ningbo Dacheng New Materid Go. Ltd. , Ningbo 315300, China)

,T300 (UHVIWPE)
LSS ,
, DCs8 VE , LSS E51 25 %
VE DC88/ T300 , 0% LSS 42.5MPa, DCss/ E51
LSS 5 112 1.24¢gcent ,
; UHMWPE ; ;
: TQ323.5; V258 A

Abstract : Carbon fiber T300 is chosen as a co-hybrid fiber , and two dfferent kinds UHMWPE fiber/ T300 hybrid conpos
ites are prepared in both inner-laminar and inter-laminar gyles. The inter-laminar hybrid composites exhibite better adheson
than the inner-laminar ones. VE resn which is syntheszed in lab increases the adheson by 25 % in comparison to epoxy
resin E51. For the optimized sygem DC88/ T300/ VE, the ILSS reaches 42. 5SMPa, 5 times of the untreated DC88/ E51
sydem. ILSSincreaseswith the increasng of resn contert at fird , and then decreaseswith further increase , © that a maxi-
mum ILSSisobtained in each of the resn sysems. The VE peak occurres a a lower resn contert range than E51 peak , in-
dicating VE has a better adhesgon with DC38 than epoxy resn E51. The dengty of hybrid conmpostes changesfrom 1. 12 ¢/
e to 1. 24 g/ e’ , which suggedtes that the hybrid comrposite has a potertial gpplication in pace dructures.
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2cnv' s , 2 DCss
100 Table 2 The mechanical properties o untreated DC88
hybrid composite
1.3 ILSS
DC88 /MPa___/MPa
' , 1 E51 0 138.2 82
DCs8 12 VE - 0 174.7 8.9
3 E51  T300 1.65 353.1 113
T300 , DC88 T300 4 ES5L  T300 1.30 395.5 13.8
5 VE = T300 1.65 380.4 149
6 VE T30 1.30 433.6  17.7
, 17 ES51 & 2.80 320.3  14.6
18 VE & 2.80 365.7 18.2
' 9 E51 T30 - 1084  70.2
110 E51 e 970.5 838
1.4 DC88
, T300 DC88 '
LSS 10MPa
T300 DC88 ,
DC88 T300 G-
T300
: , LSS
T300 Nr  DCS8 _
Np Nt=Np +1 LSS ’
, T300 , VE
, N Ni LSS E51 5%
N = Np+
" T30 GF
. E51
275 /25min/ 0.5MPa+110 /5h/ 1IMPa; VE ' DCS8
:85 /20min/ 0.5MPa+120 /5h/ IMPa '
,DC88
1.5 3 DC88
(1) (lL SS) 3 DC88
(B3357 - 1962 (83356 - 1902 Table 3 The mechancal properties o treated DC88 hybrid
; composite
2 SEM ILSS
; DCS8 /MPa___/MPa
_ >1 E51 0 208 15.8
3 P=MYV 22  VE - 0 263 17.2
, 23 E5L T30 1.67 594 25.0
24 E51  T300 1.33 651 3.6
M, 25 VE T30 1.67 723 33.1
2 0: 26 VE T30 1.3 731 40.5
27 E51 GF 1.46 641 2.7
(4) 100 28 VE & 146 670 36.2
200h, ( 2 3, T300 43%,
30%.)
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2
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2 DC88 , VE, T300
DC88 LSS 40MPa 2
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Fg. 3 The SBM of hybrid conposte interface
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Table 4 Hybrid composite density
23 24 25 26 19 110
/(gem® 1.2 112 1.24 117 1.5 1.9
4 , T300 GF
1.50 , 1.99
DC88  T300 1.12
1.24 , E51
VE 0.04 0.05,
VE ,
T300
3
(1) ILSS
,’
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