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Table 1 Specifications of CFRTP.

Matrix resin PA6/ MXD6
Melting point °C 225
Fiber volume fraction Vr % 50

Woven carbon fiber
Stacking sequence

Toray T300B-3K
[(0/90)]r

Table 2 Composition of A5052 (mass%).
Si Fe | Cu | Mn [ Mg | Cr | Zn | Ti Al
0.11 | 0.30 | 0.03 ] 0.06 | 2.57 | 0.22 | 0.03 | 0.02 |96.66

Table 3 Composition of A1050 (mass%).
Si Fe | Cu | Mn | Mg | Zn | Ti \Y Al
0.04 ] 0.32 | 0.01 | 0.01 | 0.01 | 0.02 | 0.01 | 0.02 [99.56
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(a) Anodizing. (b) Etching.

Fig. 1 Schematic of nanostructure fabrication.

Table 4 Fabrication condition of OT structure.

Anodizing
Solution 2wt% CeHsO7
+2wt% C2HeO2 (2:1)
Voltage [V] 400
Temp. [°C] 10
Time [min] 540
Etching
Solution 12wt% H3PO4
+3.6wt% H2CrOs4
Temp. [°C] 63
Time [min] 211?; gg

Table 5 Fabrication condition of MT structure.

Anodizing
Ist 0.3M H3PO4
Solution 2nd 0.15M (COOH):
3rd 0.3M (COOH)2
Ist 130
Voltage [V] 2nd 80
3rd 50
Temp. [*C] Znis grd g
Ist 30
Time [min] 2nd 3.5
3rd 15
Etching
Solution 5wt% H3PO4
Temp. [°C] 25
Ist 150
Time [min] 2nd 90
3rd 40
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Table 6 Specification of silane coupling agent.
Manufacturer Shi-Etsu Silicones
Component (C2H50)3SiC3HeN=C=0
Functional group Isocyanate
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Fig. 2 Schematic of specimen geometry.
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(a) Side view. (b) Top view
Fig. 3 Schematic of hemisphere model.
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(b) th Magnification.
Fig. 4 OT structure observed by FE-SEM.

ol . NS
(b) High Magnification.
Fig. 5 MT structure observed by FE-SEM.
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Fig. 6 Effect of adhesive strength on surface nano-structures.
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(b) Resin-rich area.

(c) Fiber-rich area.
Fig. 7 Resin thickness of CFRTP.
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(b) CFRTP side. (b) CERTP side.
Fig. 8 Fracture surface of Si-AR. Fig. 10 Fracture surface of Si-MT.
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Flg 11 Fracture surface of Si- MT in Fiber-rich area (Al

side).
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Fig. 13 (a)Top and (b)bottom view of the specimen with
interlaminar nanostructure.

Fig. 14 Result of FEA of Fig. 15 Result of FEA of
low friction coefficient. high friction coefficient.

(a) Low friction cofficient. (b) High friction cofficient.
Fig. 16 Thickness of Al after forming.

(a) Low friction cofficient. (b) High friction cofficient.
Fig. 17 Maximum principal strain of Al after forming.
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