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ABSTRACT: The paper aims to study the effect rule of texture on electrically-assisted forming of Ni-based superalloy.
Quasi-static tension and electrically-assisted tension were compared in experiment to study the effect of initial texture on
macro mechanical behaviors and microstructure evolution of electrically-assisted forming of Ni-based superalloy. It was
found that the fiber texture intensity was lower when the initial texture was easy-to-form texture after quasi-static tension.
However, the flow stress of the sample was reduced because of the increasing Joule heat during the electrically-assisted
tension, which increased the strength of fiber texture intensity. When the initial texture was difficult-to-form texture, the

flow stress was higher and the fiber texture intensity after quasi-static tension was larger. However, the grain refinement
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degree was also higher under this condition. As a result, the increase of defects led to more obvious Joule heating effects
during the electrically-assisted process. The extremely high temperature resulted in more harmonious deformation of dif-
ficult-to-form grains; therefore, the intensity of final fiber texture was weakened. Different initial textures have significant
influences on the macroscopic/microscopic behaviors of electrically-assisted forming. Therefore, it is very important to
make reasonable use of the influences of texture in electro-assisted forming so as to improve the process of elec-
tro-assisted forming.
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Fig.1 Chemical composition of the Ni-based superalloy sheet
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Fig.1 Grain morphology and ODF figure of the Ni-based superalloy in different directions
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Fig.2 Strain-stress curves obtained in the tension process
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Fig.3 ODF diagram for texture variation of Ni-based superalloy with different electrical current parameters
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