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Fig.1 Diagram of asymmetric three-roll bending: (a) bend phase

and (b) roll bending phase
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Table 1 Mechanical properties of GH5188 sheet

Poisson’s ratio Young’s Yield Tensile
v ’ modulus, strength, strength,
E/GPa 0.2/ MPa on/MPa
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Fig.2 True stress-true plastic strain curve of GH5188 sheet
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Fig.4 FE model of the sheet with densely hole in asymmetric

three-roll bending
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Table 2 Main parameters of the simulation process

Parameter Value
Feed movement of side roller/mm 8
Revolution of lower roller/r s 2
Friction coefficient of lower roller 0.2
Friction coefficient of upper roller 0.2
Friction coefficient of side roller 0.1
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Fig.6 Comparison between simulation (a) and experiment (b)

results of the sheet with densely holes after roll bending
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Fig.9 Equivalent stress distribution cloud map of GH5188 sheet

with densely holes after roll bending
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Analysis of Deformation Characteristics of Holes on GH5188 Sheet
with Densely Holes Formed by Roll Bending

Zhao Gangyao, Jin Chenbai, Zhang Ranyang, Cheng Yibo, He Long, Guo Zhenghua
(Nanchang Hangkong University, Nanchang 330063, China)

Abstract: After solving the material model, geometric model, mesh generation and other key technical problems in the FE model of GH5188
sheet with densely holes formed by roll bending, the 3D FE model of asymmetric three-roll bending of the sheet with densely holes was
established. The simulation results of the FE model agree well with the experimental results, and the model is reliable. And then, a
representation method for the deformation of the holes on the sheet with densely holes was proposed. The deformation rule of the holes on
the sheet with densely holes was analyzed. The results show that the expansion of the outside face is slightly greater than the compression of
the inside face after the hole deformation, and the deformation of the holes fluctuates slightly and increases slightly during the rolling process.
The deformation difference of the holes along the same axis direction of the forming part is teeny. The deformation of the holes along the same
circumference direction of the forming part fluctuates, but the difference is very small.

Key words: GH5188; sheet with densely holes; asymmetric three-roll bending; hole deformation
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