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Fundamental Research on Repair of Carbon Fiber Reinforced Thermoplastics
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Fig. 1 Image of fiber break and interfacial debonding.
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Fig. 2 Idea of repairing debonding by thermal welding.
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Fig. 3 Image of CFRTP SS curve.
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Fig. 4 SS curve of fresh CF/EP (Vi=54%).
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Fig.5 SS curve of fresh CF/PP (Vi=44%).

Fig. 6 Failure of CF/EP at ult. load.

Fig. 7 Failure of CF/PP at strain of 3.0%.

Fig. 8 Jigs for thermal repair of CF/PP.
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Fig. 9 SS curve of fresh and repaired CF/EP.
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Fig. 10 SS curve of fresh and repaired (without patch) CF/PP
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Table 1 Mechanical properties of fresh and repaired CF/EP.

repaired

Flexural Flexural Flexural
Modulus Strength strain at ult.
[GPa] [MPa] load [%]
Repaired material
(¢ =1.3%) 93.0 457 1.37
Fresh material 133 1600 197
(Average)

Table 2 Mechanical properties of fresh and repaired (without

patch) CF/PP.
Flexural Flexural Flexural
modulus strength strain at ult.
[GPa] [MPa] load [%]
Rep(alrici r(‘;;:f rial 56.5 412 1.29
Rep(alri(; '(‘;(fj:)e”a' 624 242 1.09
Fr?jggﬂgg'a' 705 710 1.01

—repaired(e=1,0%)
e rppaired(e=3.0%)
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Fig. 18 SS curve of fresh and repaired (without patch) CF/PP
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Fig. 19 SS curve of original and repaired (patched) CF/PP.

Table 3 Mechanical properties of fresh and repaired CF/EP.

Flexural Flexural Flexural strain
modulus strength at ult. load [%]
[GPa] [MPa]
Repaired 225 405 2.48
material
Fresh material 355 590 200
(Average)

Table 4 Mechanical properties of fresh and repaired (without

Table 5 Mechanical properties of original and repaired
(patched) CF/PP.

patch) CF/PP.
Flexural Flexural Flexural strain
modulus strength at ult. load
[GPa] [MPa] [%]
Re"(a:ri‘; r;;:)e”a' 16.0 160 2.50
Rep(a:ridg ?l;:)e”a' 17.2 137 434
FrE§C;I§ggya' 19.6 170 183

Flexural Flexural Flexural strain
modulus strength at ult. load
[GPa] [MPa] [%]
Repaired material
(¢ =2.2%) 14.4 147 1.87
Original material
(¢ =2.2%) 16.0 138 1.61
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