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Abstract

There are a large number of holes to be machined on carbon fiber reinforced plastic/titanium al-
loy (CFRP/Ti) stacks in modern aircraft assembling. Due to the hard machinability of CFRP and ti-
tanium, hole-making process on the stacks becomes an important factor affecting assemble time
and quality. Helical milling has attracted much attention for its low axial force, good heat dissipa-
tion and smooth chip removal. However, the problem of residual chips in the hole during helical
milling process still arises because of the relatively closed machining environment. In this paper,
hole side wall roughness, hole diameter, defect on hole exit and tool wear produced with and
without a chip collector were investigated comparatively. Results show that the chip collector can
promote chip removal and eliminate the chip accumulation around the hole entrance. Conse-
quently, the chip return phenomenon was lessened, tool wear was decreased and hole quality im-
proved.
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Figure 1. Pictures of the chip collector and the text fixture
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Table 1. Cutting parameters used in helical milling tests
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Figure 2. The change of hole side wall roughness with hole number on (a) CFRP, (b) titanium alloy
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Figure 3. The change of hole diameters with the hole number on (a) CFRP, (b) titanium alloy
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Figure 4. The morphologies on the exit of the 1% hole of CFRP (a) without and (b) with the chip collector
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Figure 5. The morphologies on the exit of the 12" hole of CFRP (a) without and (b) with the chip collector
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Figure 6. The morphologies on the exit of the 24" hole of CFRP (a) without and (b) with the chip collector
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Figure 7. The morphologies on the exit of the 1% hole of titanium alloy (a) without and (b) with the chip collector
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Figure 8. The morphologies on the exit of the 12™ hole of titanium alloy (a) without and (b) with the chip collector
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Figure 9. The morphologies on the exit of the 24™ hole of titanium alloy (a) without and (b) with the chip collector
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Figure 10. Tool wear morphologies after machining 24 holes without chip collector
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Figure 11. Tool wear morphologies after machining 24 holes with chip collector
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Figure 12. Chips distribution of in helical milling CFRP/Ti stacks, (a) (b) without and (c) with the chip collector
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Figure 13. Chip morphologies when milling of CFRP and titanium alloys
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Figure 14. (a) Pressure setting of fluid mechanics simulation, (b) the velocity field of chips, (c) the trajectory of chips
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