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Intersecting holes deep inside a workpiece, are difficult to deburr because of poor accessibility. When holes are small and
the intersecting angle (acute angle between hole axes) is less than 45° difficulty is at its extreme. In this study, abrasive
flow machining is used for a hole diameter of 3mm and intersecting angles of 30° and 45°. Tests were performed for
AL6061 specimens, with process parameters allocated to L8(27) orthogonal array. Degree of deburring is strongly
dependent on intersecting angle, abrasive grit size, and total volume of flow. Successful deburring was achieved for 30°

intersecting angle.
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Fig. 1 Specimen geometry for intersecting angle of 30° and hole
diameter of 3 mm
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Table 1 Mechanical properties of AL6061

Properties AL6061
Hardness, Brinell 30
Tensile strength, Ultimate 124 MPa
Tensile Strength, Yield 552 MPa
Modulus of elasticity 26.0 GPa

Poissons ratio 0.33
Shear modulus 26.0 GPa
Shear strength 82.7 MPa

Table 2 Values of the control factors for the 1st experiment

Flow length (A), m A'f;aessi;izziéf)’
Al 2,205 Bl #100
A2 4,410 B2 #60
concenItAr:triisriV(eC), g/ml Viscosity (D), Poise
Cl 0.3 Dl 1.05
C2 0.5 D2 20.74

Table 3 Test results of L8 orthogonal array for the 4 control factors

in Table 2
RUN A B C D Area ogllallrllig)residue
1 1 1 1 1 2.31
2 1 1 2 2 1.46
3 1 2 1 2 0.67
4 1 2 2 1 0.76
5 2 1 1 2 1.15
6 2 1 2 1 0.85
7 2 2 1 1 0.39
8 2 2 2 2 0.14
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Residual burr

Ideal edge of hole intersection

Fig. 2 Burr edges after the 1st deburring (section A-A, Fig. 1)
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Fig. 3 Analysis of means for the 1st experiment
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Fig. 4 Specimen geometry for intersecting angle of 45° and hole
diameter of 3 mm.

Table 4 Values of the control factors for the 2nd experiment

Flow speed (A), m/s Intersecting angle (B)
Al 23 Bl 30°
A2 4.6 B2 45°
Abrasive size (C), Abrasive
mesh number concentration (D), g/ml
Cl1 #100 D1 0.3
C2 #60 D2 0.5
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Table 5 Test results of L8 orthogonal array for the 4 control factors

in Table 4
RUN A B C D Rejl?;;'i‘;rn;dge
1 1 1 1 1 5.08
2 1 1 2 2 3.83
3 1 2 1 2 3.67
4 1 2 2 1 2.92
5 2 1 1 2 453
6 2 1 2 1 438
7 2 2 1 1 3.29
8 2 2 2 2 3.01

Residual burr

Edge of hole intersection of 30°

Edge of hole intersection of 45°

Fig. 5 Burr residue after 2nd deburring
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Fig. 6 Analysis of means for the 2nd experiment
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Fig. 7 Analysis of interaction columns
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