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(b) at 411.04 MPa
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Warp tow

Debonding

(Avg: 75%)

S, S11 (Global)

−1.50e+08
−1.14e+07
+1.27e+08
+2.65e+08
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+5.41e+08
+6.80e+08
+8.18e+08
+9.56e+08
+1.09e+09
+1.23e+09
+1.37e+09
+1.51e+09

X Y

Z

 !"#$% &'( )*+ ,%-*.,!." /0 1'12&' 34/ !. 05% 67&73/890$%:: 3*,%;2

 !



  

!"#$%&'()*
+,-./#0,/0&+0./120&3-124,0&5.607

89:;(08<9
8=:9=08<;
>?:;@08<;
>9:(?08<9
>;:(<08<9
>=:@@08<9
>@:='08<9
>(:=908<9
>?:;(08<9
>':9A08<9
>B:9;08<9
>A:<?08<9
>9:<<0><<
>9:9A0><<

C D

E

(a) at 266.53 MPa
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(b) at 411.04 MPa
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+2-,,.+,/
+'-(,.+,/
+3-,,.+,/
+/-,(.+,4
+/-4,.+,4
+/-0(.+,4
+/-(,.+,4
+/-2(.+,4
+/-5,.+,4

6 7

8

(a)
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(Avg: 75%)

S, Mises

+6.31e+06
+1.09e+08
+2.12e+08
+3.14e+08
+4.17e+08
+5.20e+08
+6.22e+08
+7.25e+08
+8.28e+08
+9.30e+08
+1.03e+09
+1.14e+09
+1.24e+09

X Y

Z

(a) at 323.47 MPa

(Avg: 75%)

S, Mises

+5.30e+06
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+7.22e+08
+9.01e+08
+1.08e+09
+1.26e+09
+1.44e+09
+1.62e+09
+1.80e+09
+1.98e+09
+2.16e+09
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Z

(b) at 622.90 MPa
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X Y

Z

Resin

Binder

Warp

Weft

 !"#$% &'( )*!+ ,%-- ./ +0% 1.2!3%2 1.45!, 1.2%-6

a) Surface b) 571 MPa c) 652 MPa d) 918 MPa

 !"#$% &7( 85+$!9 /5!-#$% :$."$%44!.* ./ ;<= 1.45!, 1.2%- >2515"%2 $%"!.*4 5$% 15$?%2 !* $%2@6

a) Surface b) 588 MPa c) 918 MPa d) 830 MPa

 !"#$% AB( ;5$: +.C +%*4!-% /5!-#$% :$."$%44!.* ./ ;<= 1.45!, 1.2%- >2515"%2 $%"!.*4 5$% 15$?%2 !* $%2@6
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 !"#$ %& '(")$ *+#,-$ .)!/0(+1 !12 03(/41$55 +. 03$ 5!-6#$57

 ! Vf "#$ %& "#$ Vwarp "#$ %& "#$ Vweft "#$ %& "#$ ' "(($ %& "#$

)*+ ,-./0 +.1- 23.32 ,.1- 2+.+4 1./5 2.3+ 5.,/

)*5 ,0.4+ 2.13 21.00 5.42 +/.4- 5.+/ 2.33 0.++

 !"#$ 8& 9(-$15(+15 +. 03$ -+2$#57

)6786 9:; ; "(($ < "(($ =>7?@AB "(($ C% D6AB'< "(($ C% ;@E'< "(($

)*+

)7F> +.0, 4.,0 2.44

0.44 2.44)6G' 2.30 4.5+ 5.44

H@AE6F 4.55 4.+2 2.44

)*5

)7F> +.24 4.10 2.24

2,.44 2.24)6G' 2.34 4.25 5.44

H@AE6F 4.-/ 4.+3 2.24

 !"#$ :& ;#!50(/ 6)+6$)0($5 +. 03$ <")$ !12 -!0)(=7

9:; I@JF6 9K>6 E1 "LM7$ E2 "LM7$ ν12 ν23 G12 "LM7$ G23 "LM7$ XT "NM7$

)7F>  NO04 P+5 2,Q 2-4.44 2/.44 4.24 4.,4 /.-0 +4.44 10-4.44

)6G' R9S ,4 P+5 0Q 25-.44 2/.44 4.24 4.,4 /.-0 +4.44 5/21.44

H@AE6F

 !"

9544 9:F7K +Q 255.44 25.+4 4.24 4.,4 +1.44 3.44 2144.44

H@AE6F

 !#

955 9:F7K 5Q 254.44 25.+4 4.24 4.,4 +1.44 3.44 2144.44
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1
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1

"NM7$ S23 "NM7$

)*+

)7F> 3,.34 ,20/.-+ +1-4.44 ,5.-2 +/1.44 -4.44 55.3-

)6G' 10.+- 2+/+.+4 +144.44 11.+, +14.44 34.44 50.+/

)6G'

∗
34./0 235+.32 +144.44 ,0./4 +14.44 34.44 5,.,4

H@AE6F /-.++ 5+15.1, -14.44 05.,2 +21.44 -3.44 5+.-,

)*5

)7F> /1.53 ,504.52 +1-4.44 10.4, +/1.44 -4.44 55.14

)6G' /5.31 +/,4.,+ +144.44 10.,3 +14.44 34.44 11.45

H@AE6F /2.22 2020.4+ -14.44 05.0, +21.44 -3.44 5,.0+

1
WJ'7@A6E GF:( X54Y.

∗
OUFG7?6 ;6G' ':;=.
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