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Removal of Drilling-Milling Composite Burrs by Abrasive Flow
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Z2l), Abrasive flow machining (2IXI = 712), Flow guide (8= 710|E)

When a workpiece contains complex burr edges from a combination of drilling and milling, conventional deburring tools
such as wire brushes may not be effective in their removal. In this study, abrasive flow machining was used to gain access
to complex burr edges. Experiments on two types of flow guides suggest that an abrupt change in direction of flow around
the area with targeted burr edges is essential. The effects of several process parameters are investigated based on the

experiments set up.
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Fig. 2 Geometry of specimens for the first deburring tests

Fig. 3 A flow guide for the first tests
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Table 1 Control factors for the first deburring tests
Volume of flow (A), /

Abrasive size (B), mesh

Al 6.2 B1 150
A294 B2 100
Abrasive Gap between milling burr edge
concentration (C), g/mL and flow guide (D), mm
C103 D103
C20.5 D2 0.5

Table 2 L8 orthogonal array for the 4 control factors of Table 1

Run A B C D
1 1 1 1 1
2 1 1 2 2
3 1 2 1 2
4 1 2 2 1
5 2 1 1 2
6 2 1 2 1
7 2 2 1 1
8 2 2 2 2
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Fig. 4 Results of the first deburring tests: (a) Run 6 and (b) Run 7
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Fig. 6 Deburred edge of a drilled hole for Run 8 condition in Table 2
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(a) Edges with residual milling burr (mm)

Fig. 8 Results of the 2nd deburring tests
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(b) Drilled hole edges with residual burr (mm)

Table 3 Control factors for the second deburring tests

Volume of flow (A), /

Abrasive size (B), mesh

Al 4.7 B1 100
A294 B2 60
Abrasive ) ] ]
Concentration (C) g/ml Viscosity (D), Poise
C103 D1 1.05
C20.5 D2 20.74
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Table 4 Test results of burrs residue (mm)

Residual drilling  Residual milling Total residual burr
Run  burr edge length  burr edge length edge length
(X), mm (Y), mm (X+Y), mm
1 17.9 4.9 22.8
2 14.2 4.6 18.8
3 2.8 0.6 3.4
4 0.0 0.5 0.5
5 6.7 1.5 8.2
6 8.0 0.8 8.8
7 0.0 0.0 0.0
8 1.6 0.0 1.6
16
12

residue (mm)
o0
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Length of edge with composite burrs

Fig. 9 Sensitivity analysis of control factors
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