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Impact properties of multi-dimensional multi-directional textile composites
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Abstract: Carbon fibers are made into four different structures, laminated fabric, 2.5D woven fabric,orthogonal fabric and
three-dimensional braid fabric, with progressive degree of connection between the layers. Then they are used as

the reinforcing material to produce the textile composites. The impact properties are studied by low speed impact

tests and the effects of that with their interlacing regularities are analyzed. According to the impact record curves

and the sample failure characteristics, the impact resistances with four different structures are compared. The

results show that the impact resistance of the four textile composites, from strong to weak, is orthogonal fabric,

2.5D woven fabric, laminated fabric, three-dimensional braid fabric.
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Fig.1 Diagrams of different fabric structure
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Tab.1 Parameters of test samples

A s AR5 itk Tl SEBRR ST (Kx FE x5 ) /mmxmmxmm Z85/H3/10 cm 2535/ (AR - (10 em)™) JR&UMI(°) LFHERFRS 5%
LAL 58.58 150.00x100.04x4.07 54.52
LA2 Ay 57.82 150.04x100.00x4.04 3 32 54.21
LA3 58.65 150.04x100.02x4.04 54.99
WAL 60.21 150.22x100.04x4.18 54.63
WA2 25D Bl 60.49 149.78x100.00x4.25 42 42 54.02
WA3 59.47 149.84x100.04x4.10 55.04
OR1 84.57 150.00x100.04x5.09 50 50 62.94
OR2 Bl = sy 84.63 150.06x100.06x5.08 63.10
OR3 84.74 150.02x99.68x5.14 63.03
BR1 65.68 150.00x99.36x5.04 26 49.68
BR2 =4 66.43 150.04x99.20x5.06 50.13
BR3 66.24 150.04x99.24x5.00 50.32

4k 550 P21 ASTM #5 # D7136/D7136M-05.
AGRIG A A BROE Rk RSk HAR R 12.7 mm, P55R 5
HoN 6.5kg, UIAIRIGIITE R T, R b
e e B C Sk P fioh B % B Y ) T
PABEE , Fo 1 AME B Je , HoA i 2 ANMER i R4
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Tab.2 Impact test data of different structure samples
bty ok RO SRSy
LA 7 090.033 16.716 0 2.615 3 8.864 3
WA 7 313.625 17.411 6 25319 8.557 9
OR 10 383.27 22.957 5 2359 0 10.080 3
BR 6 762.95 22.166 2 0.808 1 14.149 3
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BN AL RERE X HE R AN 2 AR 3 BT, AT S B UL b
HAL 4 PR RIZE M AdT b PERE. J3Hr & 2 WT1, 4 Fh
R ERASE A AR AT B R BN 300 R - OR A 32.29 N/
(mm+%),LA &4 32.07 N/(mm-%),WA i {4 31.28
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0.031 3J/(mm-+%),BR /4 0.052 9 J/(mm+%).
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Fig.2 Diagram of unitized load of different structure samples
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Fig.3 Diagram of unitized energy of different structure

samples
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Fig.4 Unitized load-time curve of different structure samples
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Fig.5 Unitized energy-time curve of different structure
samples
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Fig.6 Diagrams of impact failure performance of different
structure samples
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