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Fig.1 Image of Butt Joint

Fig.2 Process of Butt Joint

Development and Evaluation of New Method for Butt Joint of CFRP Pipes
Kouhei SUMIKURA and Goichi BEN
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Fig.4 Maximum Tensile Stress vs,
Exposed Length of CFRP pipe

Table 1 Results of Tensile Test (average)

Specimens Maximum Failure Load/Exposure Joint
(Divided by the Tensile Stress Fiber Length Efficiency

Machine, 20Bundles)| [MPa] (CV[%]) | [kKN/mm] (CV[%]) [%]
479.5 1.20

50mm (5.2) G 82.93
483.9 1.22

40mm 9.0) (8.6) 83.69
4245 1.07

30mm (0.4) 3.1 73.43
297.9 0.75

20mm (5.0) (3.4) 51.53
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Table 2 Results of Tensile Test (average)

N ip“i‘f“;"s " Maximum |Increase Ratio| Failure Load/Number of |  Joint
(Di:?;ejrl:; th:I}lla:?i Tensile Stress of Weight Bundles Efficiency
S0 |[MPa] (CV[%]) [%] [kN/Bundle] (CV[%]) | [%]
411.5 4.28
12 (6.8) 282 (6.8) 71.17
549.2 430
16 (8.5) 275 (8.5) 94.98
570.9 3.56
20 (7.4) 279 (7.4) 98.74
513.3 2.67
24 (7.1 27.7 3.1 88.78

(a) Appearance

Fig.5 Failure Aspect of the Specimen(50mm, 20Pieces)

(a) 16 Bundle Division

(b) 24 Bundle Division

Fig.6 Wedged Enlarged View (x50)
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Fig.7 Maximum Tensile Stress Curve in the Number of
Bundles Change

Table 3 Results of Tensile Test (average)

Specimens Maximum Tensile] Weight of Joint | Stress/Weight Joint
(50mm , Stress [MPa] [x107N] [x10°m™] Efficiency
20Bundles) (CV[%]) (CV[%]) (CV[%]) [%]
210 294.4 25.59 11.84
33-33 (7.4) (18.0) (21.6) 78.76
o 283.7 21.88 13.03
22-33 (3.8) (7.4) (12.4) 7589
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Fig.8 Comparison of the Results
(22-22° 33-33° ,22-33° joint)
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Fig.10 Load-Displacement Curves of Butt Joint
(Experimental and Analytical Results)

Table 4 Results of Analysis (average)

Stress Strain
[MPa] [ p ]

Part Exp Analysis Error[%] Exp Analysis Error[%]

Pipe Part 522.2 571.9 8.7 7188 8041 10.6

Joint Center 443.6 660.1 32.8 6106 9618 36.5

Overlap Part 328.7 421.9 22.1 4524 5953 24.0
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