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Optimization on plate body forging process and experimental verification
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Abstract; The forging process of plate body was optimized, the plane upsetting and descaling step in the forging process was optimized to
forming upsetting, and the flat shape of the original upsetting was changed to a shape with a lower middle and higher sides to achieve a
more reasonable material distribution. Then, by optimizing the shape and height of forming upsetting, the maximum equivalent stress of
the final forging mold was reduced by about 30% , and the wear amount of the easy-wear position in the final forging mold was reduced by
about 25% , achieving the purpose of improving the final forging mold life. At the same time, the installation position of upper eject rod
was optimized, and the residual bin was added at the position of eject rod to increase the material flow space and reduce the force of eject
rod, which effectively improved the life of eject rod. Experiments show that the influence of the length of formed upsetting parts on the fi-
nal forging cannot be ignored, and the length of formed upsetting parts should be less than the length of forgings, otherwise it is easy to
folding. Comparing the trial production forgings with the simulation results, it can be confirmed that the optimized forming upsetting step
and the eject rod residual bin are effective.
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Fig. 1  Drawing of plate body forgings
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Fig. 2 Sectional view of plate body
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Fig. 3 Drawing of simulated forgings
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Fig. 4 Flow direction of metal material
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Fig. 5 Die wear amount distribution diagrams after conventional upsetting

(a) Upper die

(b) Lower die
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Fig. 6 Equivalent stress distribution diagrams of dies after conventional upsetting

(a) Upper die
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(b) Lower die
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Fig. 7 Forming upsetting shape after modification
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Fig. 8 Die wear amount distribution diagrams after forming upsetting shape modification

(a) Upper die
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Fig. 9 Equivalent stress distribution diagrams of dies after forming upsetting shape modification

(a) Upper die
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(a) Simulated forgings  (b) Actual forgings
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Fig. 12 Flow chart of optimized forging process
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Fig. 13 Equivalent stress distribution diagrams of ejector rod with and without residual bin

(a) Without residual bin

(b) With residual bin
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Fig. 14 Die wear and forming conditions of forgings in actual production

(a) Wear condition at arc of lower die

(b) Final forgings and flash
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