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Hot extrusion forming process of large-size copper-nickel alloy flange

Fu Liguo, Zhou Tiezhu, Yuan Wei, Ma Junpu, Zhou Zhenya, Wang Weibo
(Luoyang Ship Material Research Institute, Luoyang 471023, China)

Abstract: The traditional large-size flanges are usually produced by the process of “forging+maching”, and the forging loss is relatively
large. In order to ensure the quality of finished flange, it is necessary to increase the processing allowance which will lead to lower materi-
al utilization. Aiming at this problem, for DN700 large-size copper-nickel alloy flange, its product structure and forming process were ana-
lyzed, and the forming process of DN700 large-size flange was simulated and analyzed by finite element analysis software. Then, the exist-
ing production process was improved, and the matched forming mold was designed and made. The experimental verification results show that
the trial production of new process of DN700 large-size flange is completed, and the samples with the tensile strength greater than 280 MPa,
the yield strength greater than 105 MPa and the elongation greater than 30% are obtained. Thus, the extrusion forming process is used to form
DN700 large-size copper-nickel alloy flanges, which greatly reduces the production cost of product and improves the utilization rate of material.
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Fig. 2 Structure schematic diagram of DN700 large-size flange
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Fig. 4 Modified process flow of DN700 large-size flange
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Fig. 5 Structure diagram of mold for large-size DN700 flange
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Fig. 6 Schematic diagram of extrusion forming process for DN700 large-size flange
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Fig. 9 Schematic diagrams of flow and filling for blank in mold cavity
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Fig. 11 Equivalent stress changing nephograms of extrusion deformation for DN700 large-size flange
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Fig. 12 Schematic diagram of DN700 large-size flange loop in

modified process
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Fig. 14  Finished product diagram of DN700 large-size flange in

modified process
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