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Abstract

In orthogonal machining a quantitative model for burr formation process and fracture when

tool e
is div;

prope

xits workpiece is proposed. When no fracture during burr formation burr formation process
ided by three parts; Initiation, Development and Final burr formation. According to the
rties of workpiece fracture will happen or not after initiation of burr formation. Considering

the fact that fracture depends on the ductility of workpiece, the fracture strain obtained from

ductil

e fracture criterion is used for prediction. It is verified that the fracture strain from tension

test can be used as fracture criterion in burr formation without large error. For detailed observa-

tion o

f burr formation an experimental stage for micro orthogonal cutting inside SEM (Scanning

Electron Microscope) is built. Through the comparison between model prediction and experimen-

tal result from orthogonal machining in milling machine the model is verified.
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(a) A12024-T4

(b) A16061-T6

(c) Copper

(a) Sudden fracture along the negative shear plane in Al 2024-T4
(b) Fracture after some development of burr formation in Al 6061-T6
(c) No fracture during burr formation in copper

Fig. 2 SEM photography for observation of fracture during burr formation
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Tabel 1 Comparison of fracture strains in tension test and in burr formation and comparison of fracture

negative shear angles using fracture strains obtained in tension test and in burr formation

Material Strain Fracture Relative Fracture Fracture Negative
Hardening Strain in Growth Strain in Shear Angle
Index Tension Factor at Burr Br By
Test Fracture Formation using using
n (&7) tension (InFz,) Fa (&7) burr (€f) tens (&5) burr
copper 0.54 2.30 3.10 2.105 47.5° 45.0°
AL6061-T6 0.05 0.50 0.49 0.300 25.9° 23.5°
AL2024-T4 0.15 0.13 0.10 0.064 21.5° 20.8°
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Table 2 Comparison between predicted and measured values of fracture negative shear angle and tool
distance at fracture using measured cutting forces

Measured Measured| Predicted Fracture Tool
. Cutting Shear Ini. Nega. Negative Distance

Material Forces Angle Shear Ang. Shear Ang. at Fracture
FC(N) Fv(N) (25 (Bo) bred (ﬂf)pred (Bf)meas (Xf)meas (xf)pred
AL6061-T6 467.4 158.8 19.2° 20° 25.9° 28.2° 0.56 mm | 0.64 mm

609.4 190.8 19.2 224 0.81 0.81

685.9 254.0 15.9 25.2 0.94 0.91

663.2 254.0 17.1 24.7 0.94 0.89

AL2024-T4 514.2 238.4 30.7 20 21.5 29.6 0.56 0.76

552.4 254.0 28.3 25.5 0.56 0.82

685.9 349.6 26.8 22.4 0.76 1.02

647.6 317.6 30.1 20.6 0.81 0.96

705.0 333.6 30.1 25.3 0.81 1.05
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Fig. 10 Comparison between predicted and measured
tool distance at fracture
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