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Influence of preform design on spring-back in
hot die forging of titanium blade

MA Long, GAO Tao, PENG Xiao-guo

(School of Mechanical, Electronic and Industrial Engineering,

University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract: The titanium blade has characteristics of complex molding surface, very large ratio of cross-sectional width to
thickness and a certain rotational angle between each cross-section. After the hot die forging, the existence of residual
stress causes the spring-back of the blade, which reduces the dimension accuracy of the blade. Different preform design
will affect the residual stress of the forged blade. Therefore, it is important to research the influence of the preform design
on the spring-back in the hot die forging of the titanium blade. The circle cross-section and ellipse cross-section blank
were designed. The blade forging processes with different blanks were simulated and analyzed, and then the blade
spring-back was calculated. The result shows that the equivalent strain difference and the temperature difference of the
blade which is forged from ellipse cross-section blank are little. The equivalent elastic strain after unloaded is little and
the spring-back is little.
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Fig. 1 Model of preformed blank: (a) Circle cross-section;

(b) Ellipse cross-section
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Fig. 2 Die model of upper die (a) and lower die (b)
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Fig. 3 Temperature difference at different reductions
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Fig. 4 Effective strain of blades A (a) and B (b)
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Fig. 5 Equivalent elastic strain of blades A (a) and B (b)
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