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Flashless Forging Process and Tool System of Connecting Rod

LIU Ya-hui, LIU Shu—met, HE Wen—tao, YU Qiu—hua
(College of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

ABSTRACT: Objective To investigate the flashless forging process connecting rod, as well as the design of intermediate
goods and the die system needed for closed—die forging. Methods Finite element model was estimated to analyze the metal
flowing path during pre and final forging, forming load and tool life, which provided data support for the tool design. Re-
sults Results of numerical simulation showed that: the metal die—filling was desired; the big end of connecting rod was
mainly formed in the pre—forging, whereas small end and stem were mainly formed in the final forging; the maximum form-
ing loads of pre and final forging were 437 t and 850 t, respectively; the dangerous zone of tool failure occurred at the big
end of connecting rod in the cavity. Conclusion Through rolling for blank preparation, pre—forging for materials distribu-
tion and final forging for precision forming, flashless precision forging for connecting rod was achieved.
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Fig. 1 Layout of precision forging chain for connecting rod
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Fig. 2 Design of intermediate goods
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Fig. 3 Schematic diagrams of precision forging tool systems
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Fig. 4 Main forming sequence of connecting rod
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Fig. 5 Distribution of displacement field in flashless forging
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Fig. 6 Effective stress and effective strain in pre forging
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Fig. 7 Evolution of forging temperature in the forming process
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Fig. 8 Stroke-load curve of top punch
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