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Die forging technology for sliding fork
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Abstract: The main process difficulties for fork forgings are to split fork which has lower material utilization. Therefore, through the anal-
ysis on the shape and metal distribution law of a certain type of short hollow shaft sliding fork, the die forging idea of bending U-shaped
fork and extruding hollow rod was proposed, and a five-step die forging process scheme was proposed. A compound deformation of bending
and extrusion was conducted in the pre-forging. The blank was bent into U-shape under the action of punch, and the part of rod was extru-
ded. In the final forging, the shape of pre-forgings was used for positioning, the hollow rod was extruded, and the U-shaped fork was
shaped. Then, the deformation processes of pre-forging and final forging were simulated to verify the correctness of theoretical analysis.
Furthermore, based on the forming scheme, the forging mold was designed and manufactured, and the qualified forgings were gotten.
Using the designed process, the problem of uneven material flow was avoided caused by the open extrusion split process, and the hollow
rod was extruded at same time, which reduced the material consumption and the subsequent machining quantity. In addition, the flash and
punched skins produced by die forging could be removed by the mold. Relative to the conventional horizontal placing open die-forging
process, the material utilization rate is improved by about 15%. Thus, the scheme has certain guiding significance for production.
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Fig. 1 3D modeling of slide fork
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Fig. 2 Distribution diagrams of cross section for forgings
(a) Forgings with solid shaft ~ (b) Forgings with hollow shaft
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Fig. 3 Forming steps drawing of open die forging for vertical curved surface parting
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(d) Final Forging
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Fig. 4 Schematic diagram of pre-forging
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Fig. 5 Schematic diagram of plan strain upsetting in flat anvil
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Fig. 6  Schematic diagram of final forging
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Fig. 7 Simulation results of pre-forging
(a) Punch down of 38.0 mm  (b) Punch down of 46. 9 mm
(¢) Punch down of 55.9 mm  (d) Punch down of 64.9 mm
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Fig. 8 Simulation results of final forging

(a) Initial position of blank in pre-forging

(b) Deformation of punch down of 27. 0 mm
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Fig. 9 Photo of forging die
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