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Finite Element Analysis using Equivalent 2D Model for
Exit Burr Formation in Drilling

Jing Koo Lee Sung Lim Ko* and Dae Cheol Ko™

ABSTRACT

The formation of exit burr in drilling metals is analyzed by finite element method. The simplified
burr formation model is suggested for the complex mechanism of burr formation in drilling on the basis
of experimental data. Using the model the magnitude of burr is predicted and the effect of material
properties of workpiece and cutting condition on burr formation is analyzed in the present study. The
suggested model is verified by comparing simulation results and experimental ones. The predicted size
and shape of burr are in good agreement with those observed by experiment.
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Fig. 1 Observation of burr formation in drilling
Al6061-T6

Fig. 2 Parameters{W, T, L, 1) of workpiece at drill
exit stage
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Table 1 Variation of parameters in each step of drill
exit stage(Al6061-T6)

No#) |#1 | #2 | #3 | #a | #5 | #6 | #7 | #8
W(nn) [0.22[0.16|0.16 0.1 |0.14]0.12]0.12] 0.1
T(am) |0.140.13]0.12]0.12{ 0.1 |0.12
Lam) |02|01]| 0 |-0.1]-02]-03
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Table 2 Mechanical propertics of workpiece

Property | Yield | Tensile| Elonga-
Fracture
Strength | Strength| tion .
. Strain
Workpiece™ | (kg/mrf) | (kg/mi) | (%)
Al6061-T6 | 28.1 25.7 17.6 0.65
Al2024-T4 | 402 55 103 0.14
SM45C 40.1 68.1 234 0.62
SS400 315 45.6 35.9 1.05
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Fig. 3 FE-simulation of burr formation in drilling
Al6061-T6
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Fig. 4 Measurement of burr in drilling A16061-T6
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Fig. 5 FE-simulation of burr formation in drilling
Al6061-T6 by drill with 0.3mm corner radius
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Fig. 6 Observation of burr formation in drilling
Al2024-T4

Table 3 Variation of parameters in each step of drill
exit stage(Al2024-T4)

No.(#) #1 #2 #3
W(mm) 0.2

T(mm) 0.51 0.1 0.11
L(nm) 0.14 0.09 0.04

I
[

Fig. 7 Prediction of burr formation in drilling A12024
by FE-simulation
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Fig. 8 Measurement of burr in A12024-T4
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Fig. 9 Burr formation in drilling SM45C

Table 4 Variation of parameters in each step of drill
exit stage(SM45C)

No(#| #1 | #2 | #3 | #4 | #5 | #6 | #7
W 0.18
T }0.34410.32910.32610.32610.327|0.3260.326
L 02 [0.15] 0.1 |0.05
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Fig. 10 Prediction of burr formation in drilling

SM45C by FE-simulation

Fig. 11 Measurement of burr in drilling SM45C
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Fig. 12 Observation of burr formation in drilling
SS5400

Table 5 Variation of parameters in each step of drill
exit stage(SS400)

No.(#)| #I #2 #3 #4 #5 #6
W 10.105| 0.09
T 0.209 | 0.209 | 0.208 | 0.207 | 0.208 | 0.206
L 0.09 | 0.04 | -0.01 | -0.06 | -0.11

a3 sa 85 s

Fig. 13 Prediction of burr formation in drilling SS400
by FE-simulation

Fig. 14 Measurement of burr formation in SS400
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