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Development of a Module to Predict Burr Formation
Using the Finite Element Method

Dae-Cheol Ko * and Sung-Lim Ko**

ABSTRACT

The objective of this study is to develop an analytical module for the prediction of burr formation during cutting

process uvéing‘the finite element method. This module is based on the rigid-plastic finite element method, ductile fracture

criterion, fracture propagation technique and node separation criterion. The sequence of burr formation from burr

initiation through end of burr formation is simulated and investigated by this module. The effect of material properties,
such as AL6061-T6, AL2024-T4 and Copper, and cutting condition, such as rake angle and cutting depth, on burr
formation is also discussed in this study. To validate this module the analysis results are compared with experimental

ones.

Key Words : Burr formation(*] & 4J), Finite element method(#- 38 2~%), Ductile fracture criterion(d 3 HE71 &),
Fracture propagation technique(¥} ¢ 3}7] ), Node separation(d 3 £2] 71 &)
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Fig. 2 Flow-chart for prediction of burr formation.
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Fig. 3 Finite element modeling for orthogonal cutting.
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Table 1 Material properties of workpieces.'*!

Property| Work-hardening property
Fracture strain
Material K N
AL6061-T6 414{Mpa) 0.05 0.50
AL2024-T4 689[Mpa] 0.15 0.13
Copper 496[Mpa] 0.54 2.30

Table 2 Computational condition to investigate effect of
cutting condition on burr formation for AL6061-

T6.
Case Rake angle, a Cutting depth, d
I 10° 0.2mm
I 10° 0.15mm
I 10° 0.1mm
v 20° 0.2mm
\% 30° 0.2mm
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Fig. 4 Finite element simulation of burr formation for

AL6061-T6.
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Fig. 5 Finite element simulation of burr formation for
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(b) cutting distance: 1.43mm

Fig. 6 Finite element simulation of burr formation for

Copper.
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Fig. 7 Distribution of effective strain during burr
formation.
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Table 3 Comparison between predicted and measured value.

Cutting force(N) Fracture location(mm) Fracture negative shear angle(°)
Material -
Fexp Frey Xf.EXP X ¢ Exp X f FEM B s exp B s rem
155.8 0.56 0.56 28.2
203.1 0.81 0.62 224
AL6061-T6 155.6 0.5291 23.04
228.6 0.94 0.63 252
221.1 0.94 0.66 24.7
171.4 0.56 0.73 29.6
184.1 0.56 0.68 25.5
AL2024-T4 228.6 223.6 0.76 0.74 0.8195 224 21.20
215.8 0.81 0.83 20.6
2350 0.81 0.77 253
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