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FEM Simulation Analysis of the Cold Drawing Shaft with Ultrasonic Vibration

YAO Xing—ji, OUYANG Ba-sheng, WANG Wen
(School of Mechanical Engineering, University of South China, Hengyang 421001, China)

ABSTRACT: Objective To study the effect of ultrasonic vibration in friction and load reduction during the cold drawing
shaft. Methods The ¢50 mm shaft of cold drawing 45 steel was used as the object of study. The cold drawing shaft with ul-
trasonic vibration and the normal cold drawing were simulated by the finite element software ANSYS. The drawing force and
the contact compressive stress were analyzed. Results Both the drawing force and the contact compressive stress were re-
duced to various degrees while it was imposed with ultrasonic vibration. Conclusion The results showed that the cold draw-
ing shaft with ultrasonic vibration could effectively reduce the drawing force and friction force, and was beneficial for impro-
ving the comprehensive properties of surface.
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Fig. 1 The structure of the cold drawing die
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Fig. 2 2D finite element model of the cold drawing shaft
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Table 1 Imposed loads of the cold drawing shaft with
ultrasonic vibration

X X &5l RRBLER
i B (al/s (175, ¥ FS
1 0.45 -45 0
2 0.450 012 5 -45.000 125 -0.04
3 0.450 0375  —45.000 375 0.04
4 0.450 062 5 -45.000 625 -0.04
5 0.450 087 5  —45.000 875 0.04
6  0.450 1125  -45.001 125 -0.04
7 0.450 1375  -45.001 375 0.04
8  0.4501625  -45.001 625 -0.04
9  0.450 1875  -45.001 875 0.04
10 0.4502125  -45.002 125 -0.04
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Fig. 4 The displacement—time curve of the cold drawing die
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Table 2 Imposed loads of the normal cold drawing shaft

RIL A feshih L Y
1%/ mm 1%/ mm
1 0.45 -45 0
2 0.450 012 5 —-45.000 125 0
3 0.450 037 5 —45.000 375 0
4 0.450 062 5 —-45.000 625 0
5 0.450 087 5 —-45.000 875 0
6 0.450 112 5 -45.001 125 0
7 0.450 137 5 —-45.001 375 0
8 0.450 162 5 —-45.001 625 0
9 0.450 187 5 —-45.001 875 0
10 0.450 212 5 -45.002 125 0
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Fig. 5 Drawing force—time curve
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Fig. 6 The contact compressive stress—time curve in the reduc-

ing zone
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