CFRP

Improvement of Container Cargo Transportation by CFRP Container
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Fig.9 Frame and Pallet of LD-3 container
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Table 1 Material Properties for Estimation

[GPa] [MPa] [g/cc]
Steel 210 280 7.8
Aluminum 70 270 2.7
CF/Epoxy-VF60 52.5 525 1.56
CF/PC-VF40 30.5 360 1.44
*VF
4.2
Lower Deck Main
Deck Main Deck
Lower Deck
LD-3
Main Deck
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2003
70% 60%
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(B747-400F)
(Table 2)
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3.7%
1,693
41,389t-CO>

Table 2 Aircraft Spec and Weight Reduction

Aircraft A330-300 | B747-400F
Overall Length[m] 63.6 70.7
Seat 295 335 -
Maximum Structural Load [kg] 44,836 123,970
Maximum Fuel Capacity[L] 97,170 203,000
Maximum Takeoff Weight[kg] 230,000 396,900
LD-3 32 32
Container
Other Size - 30
Passengers 210 -
Weight of Passengers[kg] 12,600 -
Load[kg] 26,901 74,382
CFRP Containers [kg] -1,375 -3,956
Weight Reduction -3.50% -5.30%
51
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30,480[kg]
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E11 138[GPa]
E22 9.2[GPa]
E33 9.2[GPa]
v1ll 0.3
v22 0.5
v33 0.02
200[mm]
300[mm] 400[mm]
(Fig.16)
3000 5.5
5.4
EZSDD - 15,32
= - " 5. 28
%2000 - . Ig
= 1500 . .03
o + 4.9+
E 1000 4. 8'5_'
*g' 147
S 500 lag
0 4.5
22.4 33.6 44. 8
Board Thickness of GFRP(Unidirenction Material) [mm]
Fig.15 UD
1600 - 112
B C ' 10
1200 z
1000 . . 188
= 800 168
£ 600 =
£ 400 F)
< 200 12
0 0
200 300 400
Height of Hollow Frame [mm]
Fig.16
uD
300[mm] UD 22.4[mm]
2,006[kg] 49%



5.2

15

Table 4

(Table 4)

6,755,166[TEU]

7,000,767[TEU]

87,319,964[ton]

117,210,285[ton]

1,352,671[TEU]

1,440,221[TEU]

10,528,060[ton]

10,429,930[ton]

(Fig.17)

Transport from Ship to Loading or Unloading Point
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Fig.18 Trailer Weight and Fuel Efficiency
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