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Mechanical Characteristics Analysis of the Flange on the Tank Bulkhead of
Launch Vehicle

LI Qingqing, LIU Guanhua, JI Xiubin, ZHANG lJiajia, FU Yuhang
(Landspace Technology Co. Ltd, Beijing, 100076)

Abstract: For the flaged structure used in the fully friction stir welded tank bulkhead of the next-generation launch vehicle, strain
measurements are conducted at typical locations during the flange assembly, welding, repair welding, and hydrostatic testing
processes. Additionally, finite element analysis (FEA) is performed to simulate the internal pressure loading of the tank bulkhead. The
test results reveal significant non-uniform stress distribution in the flange fillet area after welding, while full stirring repair welding has
a relatively small influence on the final stress level of the flange. Under internal pressure loading, the flange exhibit uneven stress
distribution, leading to localized yielding at certain points. The experimental results validate the accuracy of the finite element method,
demonstrating its applicability for evaluating the effectiveness of subsequent structural optimizations.
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Fig.1 Flange welding process measurement points
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Fig.2 Hydraulic process measurement points diagram
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Fig.4 Welding process stress measurement results
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Fig.5 Measured data and FEA results for hydraulic process
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Fig.6  Stress cloud map of base material under 0.5 MPa
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Fig.7 Strain cloud map of bulkhead under ultimate pressure
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Fig.8 Strain cloud map of weld zone under ultimate pressure
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Fig.9 Sealed plug flange measured data and FEA results for

hydraulic process
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Fig.10 Stress cloud map of sealed plug flange under 0.5 MPa
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Fig.11 The measured data and FEA results of the remaining

flange edges
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Fig.12 The measured data of the remaining flange fillets
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