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Orbital drilling of large diameter deep holes in aircraft parts
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This study discusses the cutting process in orbital drilling of CFRP/Ti
alloy stacks. The cutting force is predicted in a force model based on the minimum cutting energy.
The hardness inside of the machined hole increases with improvement of the surface finish in orbital

drilling using barrel tools. The orbital drilling operation should be divided into roughing and
finishing processes in drilling of large diameter holes in terms of machining stability. The tool
damage is controlled with improvement of the chip evacuation. Regarding the machining accuracy, the
holes are drilled with roundness, cylindricity and coaxiality of less than 10 um; and finished with
compressive residual stresses of larger than 300 MPa in orbital drilling with the barrel tools. The
orgiﬁalddrilling in the finishing process is effective in fatigue life in terms of residual stress
and hardness.
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Table 1 Cutting parameters

CFRP 12.4 mm
Ti dloy (Ti6AlI4V) | 10.3mm
Pilot hole None
Tool materials Cemented carbide
Tool diameter 25mm
Spindle speed 600 rpm
Orbital revolution 10 rpm
i Axial feed 25 mm/min
Pyl =7 8 Lubrication Water soluble
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Table 2 Cutting parameters
Spindle speed 3600 rpm

Cutting speed 282.6 m/min
Feed ratein rotation 24 rpm; 0.084mm/tooth; 905 mm/min
Feed ratein depth 1 mm/rotation; 0.002 mm/tooth; 24 mm/min

Radiusin orbital path eI
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