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ABSTRACT

The high manufacturing costs of heat-treated cold forged parts has necessitated the possible elimination
of the heat treatment process for improving their mechanical properties. In such a scenario, the strength
of the parts can be determined by the degree of work hardening during cold forging; moreover,
optimizing the shapes of cold forged parts based on strength prediction via finite element analysis
(FEA) can assist in realizing the weight reduction of these parts as well as the cost reduction. However,
when the parts are subjected to tensile loads during operation in the opposite direction of compressive
loads imposed during cold forging (the Bauschinger effect), predicting the strength of these parts using
an isotropic hardening model is inappropriate because it overestimates their strength. Only a few
studies have reported on FEA models that consider the influence of the Bauschinger effect in the field
of bulk forming [1].

In this study, a strength prediction method using a Chaboche combined hardening model [2] was
investigated for predicting the strength of cold forged parts that are not subjected to heat treatment after
cold forging. Simple shear tests [3-5] were performed to obtain stress—strain curves with reversed
loading over a wide range of strains. The simple shear tests facilitated the accurate prediction of the
strength of the cold forged parts.
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