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Abstract

In order to improve the quality and processing efficiency of the pipe fittings obtained by rotary
forging, a flexible feeding method was used as the basis. The influence of process parameters such
as the entrance angle of the forging die and the feeding speed on the forming quality of the 0.5 mm
thick pipe fittings was analyzed. The results concluded that for 0.5 mm thick pipe fittings, an ap-
propriate reduction in the forging die entry cone angle can minimize the uneven wall thickness
caused by vibrations and reduce the axial feeding force needed by the equipment. This adjustment
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not only enhances the surface smoothness of the pipe fittings but also extends the service life of
the feeding system, with an optimal cone angle of 15°. In a certain range, the axial elongation de-
creases the feeding speed, and the speed will cause the abnormal radial accumulation of the
material and reduce the forming quality.
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Figure 1. Flexible feeding mode of backspin forging diameter deformation
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Table 1. Table of rotary forging process parameters
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Figure 2. Simplified diagram of flexible feeding mode
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Figure 3. Internal and outer diameter changes and axial thickness changes under different angles
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Figure 4. Change of axial feeding force and radial forging force of pipe fittings
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Figure 5. Deformation diagram of outer circle and surface rounding change diagram after forging
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Table 2. Elongation amount of pipe fittings after forging
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1 mm/stl 6.34 mm 6.63 mm 6.67 mm 5.21%
2 mm/stl 5.80 mm 5.82 mm 6.04 mm 4.14%
2.5 mm/stl 4.95 mm 5.14 mm 4.83 mm 3.84%
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Figure 6. Elongation variation of pipe fittings at different speeds and angles
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