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A Kind of combined mold on improving material utilization rate for long
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Abstract: Aiming at the problems of difficult filling in the shaft of forgings and low material utilization rate in the vertical forging process
for long shaft steering knuckle forgings, for a long shaft steering knuckle forgings, a new combined mold was proposed. In this mold, the
billet was pre-separated in the upsetting process so that the projection of billet after upsetting fell into the cavity of billet-making mold, the
billet-making and pre-forging molds adept a combined structure of resistance wall to improve the filling capacity of billet shaft, and the po-
sitioning structure of billet-making and final forging molds was designed to improve the positioning accuracy of billet. Combined with nu-
merical simulation analysis technology, the forming performance of the new combined mold was simulated and analyzed, and the produc-
tion test verified the feasibility of the new combined mold. The results show that the material weight is reduced from 47.7 kg to 42.9 kg by
using the new combined mold, and the material utilization rate reaches 91%, which is 8% higher than the mold structure before optimization.
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Fig. 1 3D drawing of long shaft steering knuckle forgings
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Fig. 2 2D drawing of upsetting mold for original forming scheme
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Fig. 3 Billet after upsetting

(a) Billet in upsetting mold

(b) Billet in billet-making mold
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Fig. 4  Upsetting lower mold after optimization
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Fig. 5 Billet diagrams after optimization of upsetting lower mold

(a) View of Y-axis direction
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Fig. 6 Billet in billet-making mold after optimization of

upsetting lower mold
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Fig. 7 Schematic diagrams of resistance wall structure

(a) Resistance wall structure of billet-making mold ~ (b) Resistance wall structure of pre-forging mold
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Table 1 Structural parameters of resistance wall for

billet-making mold and pre-forging mold (mm)
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Fig. 9 Filling process of billet during final forging
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Fig. 10  Filling condition of billet during final forging

(a) Upper mold surface
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Fig. 11 Forming force of each process

(b) Lower mold surface
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Fig. 12 Position conditions of billet in billet-making mold

(a) Symmetric section in X-axis direction
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Fig. 13  Position conditions of billet in lower mold of final forging

(a) Positioning boss structure of lower mold of final forging
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Fig. 14 Actual diagram of steering knuckle in trial production
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