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Study on Numerical Simulation of TIG Welding of Flame Tube Fairing

of An Aero—engine
LEI Kai, TIAN Mengliang, DUAN Leizhao, TU Quan, AO Bin, XIA Changlong, PENG Zhenxiao

(AECC Guizhou Liyang Aero-engine Co., Ltd., Guiyang 550000, China)
Abstract: Aiming at the TIG welding problem between flame tube fairing and eight supports of an aero-engine,

numerical simulation tests were carried out based on the thermo-elastic-plastic finite element theory, and the relationship

between the temperature and the materials properties were also considered. Firstly, the accuracy of the numerical simulation

method was verified by the lap welding experiment. Then, the deformation and residual stress of the flame tube fairing under

different welding cases were obtained by using numerical simulation method. The results indicate that the maximum value of

deformation can be slightly decreased by adopting interval welding or symmetrical welding method. Serious deformation is

obtained by using the welding direction from top to bottom for the two welds of the support. The magnitude and distribution of

residual stress are barely influenced by changing the welding sequence and direction. The residual stress along axial direction

of the fairing is tensile stress, and the residual stress of rear welding joint of the supperts is larger than that of first welding

joint. Comprehensively considering the magnitude and distribution of deformation and residual stress, interval welding and

welding direction from bottom to top is recommended.
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Fig.1 Three dimensional model of the flame tube fairing
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Fig.2 Finite element model of the welding experiment
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Fig.3 Finite element model of the flame tube fairing

and diagram of the welding cases
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Fig.8 Deformation contours under different welding schemes
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