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Die Structural Analysis and Design Optimization of Engine Conrods

LIU Ya—hut, LIU Shu—mei, HE Wen—tao
(College of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

ABSTRACT : Objective In this paper, forging die of 1KD engine conrods was chosen as the study object, for which struc-
tural analysis and design optimization were performed. Methods Simulation of 1KD conrods hot forging process was carried
out by using DEFORM 3D, focusing on the effects of the three parameters associated with the cavity layout: the center flash
groove depth, die cavity centre distance and rotation angle on the forming load, folding and forging die wear. Results The
purpose of allocating blank quality and reducing the load could be achieved by using the production processes with two pre-
forgings and final forging. Die cavity centre distance and rotation angle were the main factors affecting the forming load,
and the center flash groove depth significantly influenced the tool wear. Conclusion Eventually the optimal combination of
three parameters was obtained ; the die cavity centre distance, rotation angle and the center flash groove depth were 32 mm,
12° and 10 mm, respectively, which has a certain reference value for the mold design and actual production.
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Fig. 1 Hot forging process of conrods
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Fig. 2 Topology structure of the forging die for conrods
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Fig. 3 Design of die center groove
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Fig. 4 Comparison of forming load curves
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test 4 pre—forging 1 top die
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