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Control of Wall Thickness Uniformity in Variable Temperature Hot Drawing of
Titanium Alloy Conical Components
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(1. Shenyang Aircraft Industry (Group) Co., Ltd., Shenyang 110000; 2. Harbin Institute of Technology, Harbin 150001)

Abstract: In order to solve the problem of poor uniformity of wall thickness in the process of isothermal drawing
of titanium alloy, a new technology of variable temperature hot drawing is developed in this paper. Combining with
the finite element analysis of isothermal hot drawing and the process test of variable temperature hot drawing, the
advantages of variable temperature deep drawing are analyzed. The forming experiment is carried out in the hot
forming machine. The die and sheet metal are heated to the forming temperature (700 ~ 800°C) in the hot forming
machine. The temperature of the punch (lower than the sheet metal temperature) is controlled by injecting cooling
medium into the punch. The bottom of the cold punch contacts with the sheet metal center in the process of hot
drawing. The sheet metal will not deform after the temperature drops below the yield temperature and does not contact
the punch As a result, the problem of excessive thinning at the bottom of the conical component during hot drawing is
solved. The process test shows that the thickness deviation between the bottom and the edge of TC4 titanium alloy
conical parts formed by variable temperature hot drawing is less than 10%, and the thinning phenomenon at the
bottom is improved. The thickness near the bottom center is effectively controlled, which makes the deformation more
uniform and improves the performance of the formed parts.
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