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Nonsteady-state Finite Element Analysis of a Trocoidal Helical Gear
Yong Bok Park, Dong Yol Yang
Dept. of Precision Engineering & Mechatronics, KAIST
Abstract v
In metal forming, there are problems with recurrent geometric characteristics and without
explicitly prescribed boundary conditions. In such problems, so-called recurrent boundary conditions
must be introduced. The present study deals with nonsteady-state three-dimensional finite element
analysis for extrusion of a trocoidal helical gear through a curved die. The boundary-directed
remeshing scheme Bascd on the modular remeshing technique is developed to reduce the errors
arising in fitting old and new mesh systems. The computed extrusion pressure in reaching the near
steady-state loading stage is compared with the results of the experiment and the steady-state
analysis. The three-dimensional déformcd pattern involving warping at the extruded end due to
torsional deformation mode is demonstrated.
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Fig. 1. Coordinate systems for description of the die surface
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Fig. 2. Configmagion of die shape generated by the present method for a trocoidal gear
(y, =45)
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Fig. 4. Selection of control points

! h system new mesh system
(@) old mesh sy ® Fig. 5. Initial billet and its mesh system

for helical extrusion
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Fig .6. Comparison of extrusion pressure for experiment
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Fig. 8. Mesh configuration at the displacement of 7/ SN \/\/
the material front 1=29(mm) _ AN
(a) before remeshing  (b) after remeshing - /. )’/
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Fig. 9. Mesh configuration at the loading stage . } / e S
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Fig. 10. Velocity distribution x-y plane at the steady-state loading stage
(a) entrance section (b) intermediate section (c) exit section
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Fig. 11. Distribution of the effective strain at the exit section of the die
(a) steady-state analysis (b) nonsteady-state analysis
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Fig. 13 Mesh configuration at the loading stage (/= 50 (mm))
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