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Digital manufacturing and application of aero—engine pipeline
HUANG Fa, ZHANG Zhong—jian, YOU Fu—fei, MA Jian, SHAO Bin-bin

(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)
Abstract: Aiming at the long—term and high—cost shortage of the traditional manufacturing mode for
aero—engine pipelines, the digital manufacturing process of the aero—engine pipelines was established, and
the all-digital data transmission of the external pipeline design, manufacture and inspection was realized.
Using database technology, combined with the actual manufacturing requirements of aero—engine pipelines,
based on the existing resources and technical support of the manufacturing enterprise, the NC bending
springback compensation database was constructed to realize the prediction of pipeline bending springback.
The Teamcenter system was used as a platform to sort out the key technology of digital assembly of flexible
combined fixtures. The digital manufacturing method was applied to the actual manufacture of aero—engine
pipelines. The application results show that the qualification rate of one installation is 96% and the manu-
facturing cycle can be shortened by half.
Key words: aero—engine;external pipeline;digital manufacturing; springback prediction;

modular fixture ; NC pipeline bending
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Fig.1 Aero—engine pipeline digital manufacturing process
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Fig.2 Pipeline NC bending and database construction
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Fig.3 Database-based bending springback prediction process
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Table 1 Pipeline bending data

- BT AL bR T Il R M AR bR A7 Il S M S A bR [ it
Limm RIC) AC) L/mm R/() AJ°) Ly/mm RJC) AJ) AE)
1 5.018 0 91420  24.67 0 88.70 24.61 0 91.20 2.720
2 152502 -91.682 46205 15275  -91.96 44.49 15280  -91.69 4621 1.715
3 118522 -178412 25230 11861  -178.76  23.90 11857  -17892 2552 1.330
4 107.613  -85.544  43.183 10840  -86.63 41.56 10832 -8635  43.42 1.623
5 44812 154458 44950 4478 154.43 43.44 45.02 153.87 4481 1.510
6 10.304 0 0 266.88 0 0 215.63 0 0 0
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Table 2 Pipeline bending data error analysis

S STy ek fa s £

T (L-LYL (L,-L)YL (R-=RJ/R (R,—R)/R (A,—A)JA (A,-A)/A
1 391.63% 390.43% 0.00%  0.00% -2.98% -0.24%
2 016%  020%  030% 001% -371% 0.01%
3 007%  0.04%  020% 028% -527% 1.15%
4 073%  066%  127%  094% -3.76% 0.55%
5 -007%  046% -0.02% -038% -3.36% -0.31%
6 2490.06% 1992.68% 0.00% 0.00%  0.00% 0.00%
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Fig.4 Flexible fixture digital assembly process
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Fig.5 Flexible fixture digital assembly example
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Fig.6 Flexible fixture physical object and test
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Table 3 Aero—engine pipeline digital manufacturing

effect contrast
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