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Comparison of Hybrid Hemming and Roller Hemming Using Finite
Element Analysis
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Abstract

In this study, the hybrid and roller hemming processes of aluminum alloy sheets were compared using the finite element

analysis. The aluminum alloy 6014-T4 sheet with a thickness of | mm was used for the hemming process. The mechanical

properties of the aluminum sheet obtained through a uniaxial tensile test were used for the simulation. The finite element

analysis of hybrid and roller hemming was performed using a commercial software (ABAQUS) by the use of the mechanical

properties. The finite element simulation results showed that the hybrid hemming holds an advantage over the roller hemming

in terms of the dimensional accuracy

Keywords: Aluminum alloy, Finite element analysis, Hybrid hemming, Roller hemming
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Fig. 3 Measured tensile stress-strain curve of AA6014-T4
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Table 1 Mechanical property of AA6014-T4

) ) Ultimate
Elastic | Yield . .
Average Tensile | Elongation | R-
o Modulus | Stress
condition strength [%] value
[GPa] | [MPa]
[MPa]
RD 66.13 112.9 218.0 31 0.567
DD 68.55 114.6 222.0 29.5 0.455
TD 63.98 119.6 228.1 27 0.748
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Table 3 Material constant of Hill yield function
F G H L M N
0.481 0.625 0.375 1.106 1.106 1.106

Table 4 Material constant of swift model

a b &,

411.7 0.2745 -0.007645
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Fig. 11 (a) Finite element analysis result: hybrid roller

hemming process
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