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Axial Flow Simulation and Experimental Verification for Upsetting & Extrusion
Process of Crankshaft
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ABSTRACT: The paper aims to solve the issue of low dimensional accuracy caused by axial flow in upsetting & extrusion
process of crankshaft. A finite element model was established according to simulation on the whole flow of heating, forming and
cooling of blanks based on kinematics of upsetting & extrusion process device, thermodynamics of forming process, constitutive
model of crankshaft material, geometric model, etc. to analyze causes of axial deviation. Based on simulation analysis of finite
element, billet volume and flash thickness were the keys for axial flow in upsetting & extrusion forming. The abnormal axial
flow might be controlled by optimizing the geometrical shape of blanks for step shaft. Experimental results show that the axial
flow of the crankshaft is controlled effectively. The length deviation of single crank shaft is controlled within the range of +1
mm and the qualified rate of crankshaft forging is up to 90%.
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Fig.1 Forging of crankshaft
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Fig.2 Moving characteristic of upsetting & extrusion forming
equipment for crankshaft
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Fig.3 Geometric model of crankshaft forging for simulation
analysis
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Fig.4 Geometric assignment of crankshaft forging for simulation
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Fig.6 Die system used to forming the first crank
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Fig.7 Die system used to forming the second crank
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Fig.9 Billet temperature field of transforming process
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Fig.10 Position of die and billet for first crank
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Fig.11 Equivalent strain distribution of crankshaft
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Fig.12 Simulation results of the first crank upsetting & extrusion forming after adjusting the thickness of flash
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Fig.13 Loading curves of the first crank forming process
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Fig.15 Simulation results of the second crank
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Fig.16 Process test of upsetting & extrusion forming
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