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Rapid Analysis Method of Strength for Aircraft Pipeline
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[ABSTRACT]| Aiming at the difficulties in the overall analysis of the failure of aircraft pipelines, a rapid method for
analyzing the strength of aircraft pipelines is proposed. Combining CAEPIPE software with ABAQUS software, the finite
element method is used to simulate the strength of the aircraft pipeline. For the analysis difficulties caused by the existence
of flexible joints in aircraft piping systems, first, the CAEPIPE software is used to analyze the pipeline system as a whole,
eliminating the complex iterative calculation for flexible joints in the traditional overall analysis. Then, based on the overall
analysis, further detailed analysis of the dangerous area using ABAQUS software is carried out to ensure the accuracy of
the intensity analysis. The proposed analysis method greatly improves the efficiency of the analysis based on the reliability
of the strength analysis.The research work has reference value for clarifying changes in aircraft pipelines after loading,
studying the failure mode of pipelines, checking pipelines strength, and optimizing the piping system structure.
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Fig.1 Pipeline strength analysis ideas
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Fig.2 Component composition of piping system
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Fig.3 Three-dimensional model of piping system

R1 ZZEHRE (AI6061 T6) S
Table 1 Anchors material (A16061 T6) parameters

R R AL6061T6
SRR /MPa 68258.52
THFA L 0.33
S/ (grem™) 2.80
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Fig.5 Meshing results
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Table 2 Anchors stiffness calculation results
I N N R R A
Wi / (Ibf- in") SN / (1bf in/deg ')

S
u || U | U | U | U
20 57.86 | 220.54 | 235.87 11.68 3.79 23
50 172.17 | 4823.3 | 981.99 | 137.75 6.21 1603.88

70 184.62 | 159.54 | 1001.91 | 8.12 9.79 90.84
100 414.02 | 532.7 | 1403.17 | 106.63 | 153.48 10.83
110 441.92 | 631.61 | 1407.49 | 107.41 | 152.57 12.37
125 2.71 1.49 15.08 1.16 4 0.5

140 378.75 | 598.9 | 1006.54 | 106.13 | 93.43 11.27
200 2021.96 | 2337 | 914.53 | 30.73 | 2624.23 | 127.53
210 1049.88 | 644.67 | 339.9 14.67 | 160.73 45.04
230 104.16 | 287.15 | 58.55 10.16 9.95 67.11

250 143.83 | 565.93 | 254.33 20.7 5.92 54.95

270 675.87 | 560.01 | 1114.64 | 38.84 21.3 135.85
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Fig.6 CAEPIPE overall analysis model
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Table 3 Pipe material (Al6061 T4) parameters

FREREFK | MR 70°F ) | JARMLL | BEEE/ (grem”) BiEEREK

AL6061T4 | 68258.52MPa 0.33 2.70 1.0

R4 ALGOGI T4 BHE M
Table 4 AL6061T4material properties

W °F | SR MPa o/ Cincin - °F )| 4HIRE S /MPa
70 68258.52 1.27E-05 96.67
100 68122.00 1.27E-05 94.67
200 67193.69 1.29E-05 88.94
300 65406.00 1.32E-05 73.08
400 61854.56 1.35E-05 38.40

B7 BAKSHiMises F15 7R Bl

Fig.7 Misesstress distribution of overall analysis
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Fig.8 Displacement deformation of overall analysis
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Fig.9 Loads and boundary conditions of dangerous area
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Fig.10 Meshing results of area B weld seam location
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Fig.11 Misesstress distribution of local analysis
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Fig.12 Misesstress distribution of ABAQUS overall analysis
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Table 5 Calculation time comparison
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