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Fig. 1 Geometry and loading of an mixed mode bending
(MMB) specimen.
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Fig. 2 Forces at crack tip.
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Fig. 3 Superposition principle for thermal

contribution to the energy release rate.
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Fig. 4 Possible test setup of the CL-DCB test.
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Fig. 5 Specimen geometry for (a) DCB and (b) CL-DCB
specimen used for the FEM analyses.
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Table 1 Properties of aluminum alloy and CFRTP laminates.

Aluminum CFRTP
alloy laminate
Elastic modulus E GPa 67.1 53.4
Thermal expansion o 10%/K 25.8 2.8
Specimen width B mm 25
Stress-free temperature °C 206

Table 2 Interface properties used for BK mixed mode cohesive law.
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Fig. 6 Fracture energies calculated based on the virtual CC test
compared to the input fracture energy.
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Fig. 7 Calculation flowchart of quantum chemistry simulation
for PA6 and silane coupling agent.
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Fig. 9 Molecular structure of PA6 and isocyanate silane
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-OC,H; + H,0| H2
30
-NCO + H,0]
20-
NCO + C,H,OH
g 10 G -NHCOOH + -NCO 's-t
3007 . -
- 10 3‘ i «I‘.
- e s 1 s
%3 20,8 ¥4 ' .
| " Ve ey
] J -
_30‘ 2 ‘I 1).% 2 ) i
40 LL SN ‘33;,.” (iv)
-50! L@ i o

Fig. 10 Reaction path of isocyanate silane in water dilution.
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Fig. 11 Bonding state of isocyanate silane in Fig. 10 and PA6
from quantum chemical simulation.
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Fig. 12 Hemispherical press-formed product made of aluminum
and CFRTP.
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