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Abstract: When the valve body forgings with flanges on both horizontal sides were produced using multi-directional die forging process, it
was difficult to fill the flanges on both sides of the forgings, and the pass rate of the forgings was relatively low. Through the simulation
analysis on the forming process of the forgings, it was found that when the flanges on both sides of the forgings were formed by the extru-
sion of horizontal punch, the metal first flowed towards the center of die cavity. After the flow resistance of metal towards the center of die
increased, it flowed towards the die cavity of flange. The metal flowing to the die cavity of flange had a long contact time, the metal tem-
perature dropped, and the metal flow resistance increased, resulting in the difficulty of flange filling on both sides of the forgings. In view
of this problem, the upsetting process scheme of the flanges on both sides of the forgings by the horizontal punch was proposed. The metal
flow resistance was reduced, the metal fluidity was improved, and the flanges on both sides of the valve body forgings were fully filled.
The batch production results of valve body forgings show that the upsetting process scheme for the flanges on both sides of the forgings by
the horizontal punch is feasible, the production of the forgings is stable and reliable, and the qualified rate of the forgings is high.
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Fig. I Product shape of valve body forgings with flanges on

both horizontal sides
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Fig. 2 Insufficient filling of flanges on both sides of valve body forgings
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Fig. 3 Ture stress-ture strain curves at different strain rates and temperatures
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Fig. 4 Simulation of forming process for forgings

(a) Initial state  (b) End of downward movement of upper die ~ (¢) End of downward pre-positioning of upper punch

(d) End of extrusion by horizontal punch ~ (e) End of piercing by upper punch
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Fig. 5 Changes in metal flow direction during extrusion process of horizontal punch

(a) Start of extrusion
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(b) During extrusion process

(¢) End of extrusion
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Fig. 6 Temperature distribution of forgings after extrusion of

flanges by horizontal punch
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Fig. 7 Upsetting process of flanges on both sides of forgings by horizontal punch

(a) Initial state  (b) During billet upsetting process

(c¢) Flanges formed by upsetting

(d) Center of die cavity for upsetting
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Fig. 8 Batch production process of forgings

(a) Horizontal placement of billet into die cavity

(b) Closing of upper die

(¢) Retention of forgings in lower die at end of forming process

(d) Picking up of forgings by manipulator
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Fig. 9  Forming of flanges on both sides of valve body forgings during

batch production
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