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Environmental improvement by controlling fine cutting

chips during CFRP processing
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Abstract :

Currently, carbon fiber reinforced plastic (CFRP) is applied to about 50% of the aircraft's
weight empty in the new aircraft, the weight of the aircraft structure is reduced by 20% compared
to the conventional aircraft. And the dioxide emitted throughout the life cycle that the amount of
carbon reduction is estimated to be 7%. On the other hand, drilling is still performed manually at
CFRP processing sites such as aircraft manufacturing, and there are some concerns about the
scattering of CFRP chips during cutting. The scattered chips become dust about 10 times the
cutting volume, and the damage is itching and pain when it adheres to human skin, and the throat
feels uncomfortable when the dust is inhaled. We have established a chip disposal technology that
suppresses these issues improves the processing environment. A previous study reported that shape
of the tool edge is responsible in suppressing the generation of fine cutting chips. Here, we
experimentally investigated the effect of tool edge shapes on the chip collection rate and tool life.
This time verified whether the same effect can be obtained by using the outside dust-collection
method which is known that the dust collection efficiency is low. The tool life is insensitive to
coating. A high cutting chip collection rate was obtained even with the outside dust-collection

method, which led to an improvement in the working environment.
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Material type Quasi isotropic (Unidirection)
Fiber orientation

0, 45, 90, 135
(deg.)
Ply 26
Thickness
4
(mm)

Tensile strength 2060

o (MPa)
Bending strength
(MPa) 1620
. Interlaminar shear

strength 103
(MPa)
Binder Thermosetting resin
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Diameter (mm) [

Point angle (deg.) 138 140
Web thickness (mm) 1.57 -
Chisel edge angle (deg.) 129

Relief angle (deg.) 11.3

Rake angle (deg.) 26.7

Land width (mm) 0.3

Thmning width (mm) 0.14

Thinning angle (deg.) 140

Thmnmg radius (mm) 0.12

Flute length (mm) 35 -
Honing (um) - 50~70
Coating Noncoat DLC TiAIN AICrSi  General purpose
Hardness (ITV) 1400~1800 3000~3500 2400~2600 3000

Coating layer thickness (jum) - 0.5-3 2-4 2~4
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