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Forming optimization on hollow shaft preform of wind turbine spindle
based on Deform-3D

Zhao Shunzhi, Jing Cainian, Lin Tao, Liu Lei, Zhang Zhihao
(School of Materials Science and Engineering, Shandong Jianzhu University, Jinan 250101, China)

Abstract: Based on finite element analysis software Deform-3D, a three-dimensional thermal-mechanical coupling finite element model of
42CrMo4 steel wind turbine spindle with equal scale reduction of 1 : 10 was established, and a set of new mold for hollow shaft preform
forging of wind turbine spindle was designed in order to optimize the forming of hollow shaft preform for wind turbine spindle. Then, in
Deform-3D, the conventional forging process of wind turbine spindle blank was compared with the forming process of hollow shaft preform
for wind turbine spindle using the new mold under the same conditions, and the parameters were compared and studied from the aspects of
flange end forming effect, cutting amount of shaft body and changing laws of equivalent strain, metal flow velocity field, forming force re-
quired by spindle etc. , and the feasibility of using the new mold to form hollow shaft preform for wind turbine spindle was verified, which
provided a certain reference for optimizing the actual production process of hollow shaft for wind turbine spindle.
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Table 1 Chemical compositions of 42CrMo4 steel
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(a) Comparative test a  (b) Comparative test b
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Fig. 8 Schematic diagram of new equipment structure
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(a) Assembly front view  (b) Assembly section view
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(a) Upsetting with conventional die  (b) Upsetting with new die
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