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Creation of nano spatial structure on metal surface and development of direct
bonding technology for dissimilar materials

Hosoi, Atsushi
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The purpose of this study was to establish a dissimilar bonding technology
for carbon fiber reinforced thermoplastic (CFRTP) laminates and metallic materials with
nanostructures. The fracture toughness of the interface was significantly increased in specimens
with interfacial nanostructure. The fracture surface observation revealed that the fracture mode
changes from brittle fracture to ductile fracture. The results of crack propagation simulation
showed that the crack propagation of the specimen with nanostructure was similar to the fracture

mode in the plane stress state, which was suggested to be due to the decrease of stress triaxiality
near the crack tip by the nanostructure.

CFRP



¥ X C—19,. F—19—1, 2—19 (58

1. BRSO 5

VAR, BRBERTEIC X 0 s gs o EEHIIC X 2 &\ RO b TV, SR & LT
NS TV A& REMEHE LR B, FRRIMEICEI, 7 L AR FTRE CREAEFEIZ 3 5 R Ak
HEsR(LEA AT Y¥AME—~"Z 2 F » 7 (Carbon Fiber Reinforced Plastics: CFRTP)~MD & & #a 2 23 i X C,
A EAT I B R AR E T D~ F~T U TILRED ST\ 5. BURo B EHES T
VX, BIEMEMELR 2 EEE T 280G, RV M EE2 WA RERE & BEANC X D88 BN T
NTW5., Lo, EEHEINCEVEEL— N EOMERD Y, mWEEE 42 A3 5 CFRTP
LB BOBEBEGEM B RO LN TN,

2. WO EP

EERE I, VT D7) TR TV =0 AAEFREIC AT/ k% (R
95 Z & T CFRTP & HEEEA SEH- e TIEZBRE Lz, SIIETAKRBOER, HiE)r/
2 LW, CFRTP ORBEIE DM 2 Em Ok & iz, SZEREIIO M EN/RIE S
e, WET Mg A AT oA b REEEIE & O BRI SRR CTH H. £ T, A
FTIET VI =T LAE4 L CFRTP FEBROEHHES IZI T 2 i)/ W& 23 & I AEERIMELZ K&
E R A EEAICEEE L.

3. WOk

3. 1 fEK

AL TIE, T =0 LG4 AS052 2 L7-. CFRTP fbf@HiL, RMEIEICT A =
6(PAG6), R FEHEHEIZ Toray T300B-3K % FV 7= 4k CFRTP(Ve= 50%)Z 5 L 7-.

3. 2 REAER

3. 2. 1 F S ER

IGHRER (AL, KON T 0 ARG 2 3% 1 12T, BEMER L ALBE X 400 V OFELE FCTfT
VY, BAERE 2 [BlEIKT LT, W ICEY ST AR — T AREE A ERL U 72, AS052 FmE I ERL
L7z Hsd & 11T

Table 1 Anodizing and Etching Conditions

Step Solution Temperature °C Time min
.. 2 wt% Ce¢HgO7
st
1 Anodizing 12 wi% CoHe0s (2:1) 10 540
0,
19 Etching 6 Wt HsPOu 63 60

+1.8 wt% HoCrOg4

. 2 wt% CsHgO7
nd
2" Anodizing 12 wi% CoHe0s (2:1) 10 540

. 6 wi% H3PO,
nd
2" Etching +1.8 Wt% HoCrOs 03 20
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Fig. 2 Dimensions of the DCB specimen
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Fig. 3 Forces at the crack tip
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Fig. 4 Fracture toughness (Si-NS vs Si-AR)
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Fig. 7 Model of direct bonded specimen

(b) NS-model

Fig. 8 Effect of the nanostructure for PA6 plasticity around crack tip
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