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A Study on Rotary Swaging Process Simulation using DEFORM
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ABSTRACT

Rotary swaging is a method of forging automotive drive shafts. In this paper, we propose a new two-hammer
forging technique by applying the problem-solving approach TRIZ to improve the efficiency and productivity of the
rotary swaging automation process. We will simplify the materials and hammers via the 3D modeling tool SolidWorks
for high accuracy of a comparative analysis of existing and proposed methods under the same boundary conditions. In
addition, we will compare the stress trends of the proposed model using ANSYS Workbench and verify the feasibility
through a comparison of the simulation results using DEFORM. Relative to the existing method, the proposed method
can decrease production costs and improve efficiency of the automation process by reducing the power source.
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(a) Solid shaft drawing method

(b) Friction welding method
Fig. 1 Methods of forming an automobile shaft
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Table 1 Simulation Condition

Parameter Unit Value

The material of Tube - SM15B

The material of Hammer - SM45C
Outer diameter of Tube mm 381
before forging :

Outer diameter of Tube after
forei mm 28
orging

Thickness of material mm 34
Forging Speed RPM 100
Forging Force Ton 2
Split angle ° 30
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Fig. 9 Side view of equivalent stress in 3-hammer
forging method

00
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Fig. 11 Side view of equivalent stress in 2-hammer
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equivalent stress in 2-hammer
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Fig. 15 Cross-sectional comparison between 3-hammer
method and 2-hammer method
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