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Effect of Interface Toughness on Properties of Carbon Fiber
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Abstract Epoxy resinwith high toughness is chosen as a coating agent for carbon fiber The effectsof coating
on camposite properties and the mechanisn of interface toughness are investigated The reaults show that the epoxy
coating with high toughness can improve the interlaminate shear, tensile and impact properties of composites The

trandlation rate of fiber strength of ® 150 mm pressure vesxl by coating treament can be improved by 81%
86. 4%.
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Tab 1 Mah properties of mater als
0 MPa E/GPa S 1% p/gan?
HTA - P30 3900 235 15 176
HR15 951 3 60 52 125
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Fig 1 Sketch mg of coating process
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Tab 2 M echanical properties of cast resn systam
and NOL rings
/% o MPa E/GPa 3 /% MPa
E51- 3 33 57 34 15 90 3
E51- 2 24 40 30 22 60 4
E51- 1 17 14 <1.0 >50 58 2
E51- 0 0 859
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Fig 2 SBM photogrgohsof NOL rings fractured by shear
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M Pa 1 870 M Pa, 17% 4
22 3J/an’ 25 8 J/an’
3
Tah 3 M echanical properties of NOL ringsafter coating
T MPa o MPa
E51- 3 E51- 3
1 931 797 1870 1570
2 89 8 78 2 1750 1570
3 94 4 829 1 990 1 660
4 89 6 84 1 1880
5 84 4 841 1870
90 3 819 1870 1 600
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Tah 4 Impact strength of cast resn gysten and cam posites
/3 an?
HR15 193
E51-3 5 50
E51- 3 258
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HR15 3
E51- 3
33
[8 9]
(K) (PVW.)
E51- 3 , ® 150 mm
, 5



5 81% 86. 4%
3 368 M Pa, 86 4%,
1
. , ,1991: 180 183
’ ’ 2 o .
’ ' ) , 1991:
’ 261 289
3 ,
5 @ 150mm ., ,1901:152 157
Fig 5 Performances of® 150 mm cam posite pressure vesels 4 .
PV ,1995; 3(3):302 312
K/% — /km
M Pa MPa We 5 Sanadi A R, PiggottM R Interfacial effects in carbon-
1 215 3317 85 1 38 epoxy, Part | 1 Mater ci , 1985; 20: 421 430
2 210 3240 817 R0 6 ' ' :
3 230 3548 910 3Bl 7' 1995:3(1):1 5 ()
218 3368 8 4 R9 1004 1(1):1 7
G ) 25 319 81 el 8 Mumford N A et al Matrix/fiber interface effects on
kevlar presaure vessel perfomance A IAA - 82 - 1069
4 9 , , .
(1) E51 - 3 ’ ,2003; 33(6): 35 38
17%, 10%,
13% ( )
(2) @ 150 mm
( ), : :
: S :
60 100 M Pa 2 h, 180 mm %180 mm x4 mm

8 18 GHz -10 B

300072)

2005 4



