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Influence analysis on key parameters in necking process with conical die and
optimum on semi-cone angle of die based on essential deformation characteristics
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(1. Department of Mechanical Engineering, Hebei Petroleum University of Technology, Chengde 067000, China;
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Abstract: According to the deformation characteristics of necking process with conical die, the mechanical characteristics of conical de-
formation zone and free bending zone were analyzed, and combined with two influence factors of material thickening and work hardening,
the variation laws of radial stress and tangential stress in the necking deformation process with conical die were studied by principal stress
method. Then, the specific theoretical expressions were derived, and the influences of necking coefficient, friction factor and semi-cone
angle of die on the maximum radial stress and the necking deformation force were analyzed. The research shows that the maximum radial
stress and the necking deformation force monotonically decrease with the increasing of necking coefficient, linearly increase with the in-
creasing of friction factor, and exhibit a concave curve relationship with semi-cone angle of die, indicating the existence of an optimal
semi-cone angle of die. On this basis, a functional relationship between friction factor and optimal semi-cone angle of die is theoretically
derived, and the relationship between optimal semi-cone angle of die and friction factor is further analyzed. The mathematical expression
of optimal semi-cone angle of die is established by fitting the theoretical data.
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Fig. 1 Schematic diagram of necking deformation
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Fig. 2 Stress analysis diagram of conical deformation zone
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Fig.3 Relation curves between necking coefficient and maximum radial stress
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Fig. 4 Relation curves between friction factor and maximum radial stress

(a) T2 pure copper tube
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Fig. 5 Relation curves between semi-cone angle of die and maximum radial stress

(a) T2 pure copper tube
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