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Analysis of the rotary machining process for the aluminum sheet
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This paper describes the rotary machining process of the aluminum sheet.

Rotary die cutting machining

methods are widely used in the packaging or printing industry, for the paperboard, labels, laminated resin

sheets, ductile metal film and etc.

In this work, to clarify the cutting mechanism of the rotary cutting process

using the cross cutter with pure aluminum sheet, the FEM simulation and the practical cutting experiments with

the designed small size machine were carried out.

From results of the FEA simulation and cutting

experiments, deformation behavior of the aluminum sheet was discussed.
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Fig. 1 Overview of rotary die cufting
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Fig. 2 Locus of the rotary cutter blade tip
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Fig. 3 FEA model of Rotary die cutting
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Table 1 Precondition of Finite Element Analysis

gr(;?;:)mon Type Selected parameter
Mesh Elem. type QUAD4)
generation Num. of elem. 14616
Isotropic (Elastic-Plastic)
. - Young’s Mod. £ : 88GPa
xs;e;tailes Material types . Poiss.on ratio v: 0.3
- Plastic coeff. F/: 224MPa
+ Work-hard. expo. n: 0.08
Cutter roll and Blade:
Rigid body
. <@, =0.1rad/s
Contact bodies | x Vi1 roll - Rigid body
Contact +®,=0.1rad/s
Aluminum: Deformable
Friction model Coulomb
Friction coeff. Blade-Aluminum: 0.15
’ Anvil roll-Aluminum: 0.15
Bouqdary Both ends of AL fixcd Vdispvlacement
condition in y-direction
anZ:[I}I:chhmg Overlay quad
Auto Re-meshing Advanced
rezoning criteria Element distortion
Re-meshing Element edge length
parameters 0.005mm
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Fig. 5 Rotary die cutting machine
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Fig. 7 Indentation process
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(b) Experimental cut



