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Abstract

Taking the rotary forging blank as the research object, the coreless rotary forging process is
adopted, and the rotary forging process is simulated by DEFORM-3D for different diame-
ter-to-thickness ratios (ratio of blank diameter and wall thickness) of the rotary forging blank.
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Under the feed parameters, the deformation of the blank during the blank forging process was
studied under different diameter-thickness ratios. The deformation data of the blank obtained by
the simulation is post-processed to obtain the stress value during the swaging process, and finally,
the stress value of the blank under different diameter-to-thickness ratios is obtained. The critical
value of buckling or yielding lays the foundation for further research on improving product form-
ing quality.
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Figure 1. Dimension diagram of transmission shaft
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Figure 2. Schematic diagram of rotary forging without mandrel
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Figure 3. Ring after instability and deformation; (a) Represents the stress state on
the deformed ring; (b) represents the change of any arc length AB after deformation
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Figure 4. Blank mesh division and stress-strain curve
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Figure 5. Mold motion characteristic curve
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Figure 6. Stress distribution diagram
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Figure 7. Stress distribution diagram
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