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Research on Divided Flow Method and Temperature Effect of the
Incremental Rolling Forming Process for Spline Shaft

LI Yongyi, ZHAO Shengdun, FAN Shuqin, SUN Zhenyu

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; To reduce the negative effect of initial workpiece diameter on the rolling load and tooth
filling quality, a tooth divided flow method is put forward according to the thought of divided
flow forging, and the relevant numerical analysis and verification are conducted with DEFORM-
3D. Furthermore, the temperature effect on the rolling load and tooth filling quality is
investigated. The results show that after the tooth divided flow method is applied, the maximum
rolling load during calibrating phase can be lowered by 60% averagely, the tooth filling quality
and pitch cumulative error can be improved obviously. Due to the temperature effect, the
maximum rolling load is reduced by 20%, 67% and 80% respectively under 400 C, 800 C and
1 000 C compared with the case under material temperature of 20 ‘C, and also the tooth filling
quality is improved.
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