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Deformation Mechanism of the Roller Hemming Process
with the Finite Element Analysis
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Abstract

In this paper, a three-dimensional part model is constructed for the finite element analysis of hemming models where
hemming defects frequently occur. The roller path is modeled as the boundary condition with the one-dimensional beam
element and the revolute joint model. With the constructed part model and the roller movement, a finite element analysis has
been pursued in order to identify the hemming load and hemming defects such as wrinkling in the flange region. The
analysis result shows that the maximum hemming load occurs in the intake situation while oscillatory behavior of the load is
found especially when hemming the curved model because of wrinkle generation. This paper compares the amplitude and
the period of wrinkle between the analysis result and the experiment, which shows good agreement with each other.
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Fig. 1 Shape defects from the hemming process[1]
(a) Model A (b) Model B

Fig. 3 Construction of the plane part model for roller-
hemming analysis

Fig. 2 Trunk-lid used in the finite element simulation [or10] [oP20] [or30]
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(b) Model B
2. 22 HHDH 53] Z-5{A Fig. 4 Schematic illustration of the roller hemming
process
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Roller

1D Beam Element
Revolute joint

(a) Model A

1D Beam Element
Revolute joint

(b) Model B
Fig. 5 Finite element model for the roller hemming
process
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(a) Model A
(b) Model B

Fig. 6 Calculated roller path for the finite element

analysis
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(c) Model B (sharp corner B-2)
Fig. 7 Change of the hemming load according to time
from the finite element hemming analysis
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Fig. 8 Comparison of the deformed shape between the
analysis and the experiment
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<—— Path curve

COG of roller

Square reference element

(a) reference rectangular element

Fig. 9 Description of a three-dimensional part model for

roller hemming analysis

(b) calculated roller path
Fig.11 Extraction of the roller path and application of

the boundary condition for the roller movement
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Fig.10 Schematic illustration of the roller position and
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Optimization for the Press Hemming of Automotive
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