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Drawing and retract hole forming technology for DN1800 overall pipe mould
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Abstract: DN1800 extra-large overall pipe mould forgings has relatively small wall thickness, large specification, heavy tonnage, many
heat treatment times, low drawing efficiency and high technical requirements, and the existing production tooling and auxiliary tools do not
match. It is extremely difficult in process design, quality control and production organization. Therefore, by studying the mechanism and
process of drawing forging, the process scheme of control drawing and control pressure, the drawing efficiency improvement control
scheme and the process scheme of mandrel drawing of @1900 mm + retract hole forming with upper flat and lower V-shaped anvil + com-
pound retract hole forming upper arc of @2200 mm and lower V-shaped anvil were proposed, and combined with the process analysis, a fi-
nite element analysis model of plastic deformation was established. Furthermore, the process parameters were continuously optimized. By
proposing key points of production operations, refining the process parameters of retract hole and strictly matching control of anvil amount,
reduction amount, temperature and rotation angle, the trial production of extra-large overall pipe mould was successfully completed to veri-
fy the rationality of process parameters and forming processes, which accumulated the experience in special forging and forming of extra-
large overall pipe mould.
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Fig. 1  Forgings drawing of DN1800 pipe mould
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Table 1 Comparison of drawing difficulty coefficients in

different drawing stages
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Fig. 2 FEM models

(a) Model of mandrel drawing

(b) Retract hole forming model with upper flat and lower V-shaped anvil

(¢) Retract hole forming model with upper arc and lower V-shaped anvil
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Fig. 3 Simulation comparison of drawing for two kinds of mandrel pipe moulds
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Fig. 4 Comparison and analysis of fit degree between blank and mandrel

(a) Local reaming condition of initial stage for mandrel drawing  (b) Local reaming condition of terminal stage for mandrel drawing
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(a) Reduction amount of 20 mm  (b) Reduction amount of 80 mm
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Table 2 Comparison of retract hole forming data with

different reduction amounts
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Fig. 6 Simulation comparison of retract hole forming with upper flat and lower V-shaped anvil

(a) Reduction amount of 60 mm and rotation angle of 30°
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different rotation angles
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(b) Reduction amount of 80 mm and rotation angle of 30°
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Fig. 7 Simulation effect diagrams after composite retract hole forming

(a) Effect of retract hole forming at arc anvil contact parts
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Fig. 8 Drawing process control

(a) The first firing of pre-drawing ~ (b) The second firing of pre-drawing  (c) The third firing of pre-drawing  (d) Final drawing
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Fig. 9 Trial production process of drawing and retract hole forming for DN1800 overall pipe mould

(a) Stage of enlarging hole  (b) Stage of mandrel drawing  (c) Stage of finished product by retract hole forming  (d) DN1800 pipe mould blank
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