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Abstract: To deal with the difficulty of forming certain aerospace type thin-walled elbow with low
dimensional accuracy, this paper puts forward a new method of numerical control bending forming
instead of tailor-welded forming, and analyses the characteristics of numerical control bending and
the rule of technological parameters. Finite element simulation model is established to analyze the
influence of bending speed and core diameter reduction on forming and optimized parameters are
obtained by experiments. The result shows that under the the process parameter of bending speed
8mm/s and core diameter reduction 0. 6mm, the forming distortion rate does not exceed 4% with
the minimum wall thickness of 0. 65mm. Fiber tissue is compacted and the directionality of row ar-
rangement is more obvious which formed the deformation strengthening effect to improve the
strength of thin-walled elbow.
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Fig. 1 Traditional tailor welded elbow
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Fig. 2 Schematic diagram of numerical control bending
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Fig. 3 Finite element analysis model
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Fig. 4 Effect of bending speed on forming quality
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Fig. 5 Effect of core diameter reduction on forming quality
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Fig. 6 Numerical control bending device
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Fig. 8 Test of core diameter reduction 0. 6mm
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Fig. 7 Wrinkle defects in forming and elimination
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Tab.1 Common quality defects and solutions in stainless steel NC bending
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