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Design on forging die for three-cylinder crankshaft based on Deform
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Abstract: Based on the analysis of structural characteristics for three-cylinder crankshaft of 42CrMo steel, the dressing structure of pre-forgings
was optimized by software Deform, the dressing contour was changed from the straight line intersection to the arc transition, and the intersection
angle was optimized from 15° to 20° to reduce the stress value of die cavity. Furthermore, the remaining block structure was designed in order to
facilitate deformation, mold splitting and subsequent counterweights, the semi-open and semi-closed extrusion barrel structure was designed at
the edge of pre-forging die, the pre-forging and final forging deformation amounts were distributed, and the pre-forging and final forging die
structures were obtained. Finally, the forming processes of pre-forging and final forging were numerical simulated by Deform-3D respectively,
and the flash values of pre-forgings and final forgings were 15-55 mm and 35-65 mm respectively, which was 5 mm smaller than the meas-
ured values. In addition, the pre-forging temperature of forgings was designed to be 1200 °C , and the temperature at the end of final forging
was over 900°. The production practice shows that the simulation results can assist the structural design of the forging die, the flash of forg-
ings is uniform, the die cavity is filled fully, and the final forgings meet the technical requirements of drawing and acceptance criteria.
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Fig. 1  Front view for three-cylinder crankshaft of 42CrMo steel
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Fig. 2 Schematic diagrams of parting lines for each counterbalance of crankshaft
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barrel structure at edge of pre-forging die
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Fig. 7 Stress distribution in die cavity of counterbalance
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Fig. 9 Stress distribution in die cavity of optimized counterbalance
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Fig. 10 Remaining block for No 3 and No 4 counterbalances of final forgings

(a) Position of remaining block for final forgings
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Fig. 11  Die structures of pre-forging and final forging
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Fig. 12 Simulation results of pre-forging
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(b) Flash and temperature field
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Fig. 13 Simulation results of final forging
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(b) Flash and temperature field
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