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A Study on the Drilling Characteristics of Carbon Fiber Epoxy
Composite Materials by Diamond Grit Electroplated Drills
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ABSTRACT

For solving troubles happened during the drilling process with carbon fiber epoxy composite
materials (CFRP) by using HSS drill, a few types of diamond gift electroplated drills are man-
ufactured, and machinability of these drills is experimented with a variety of cutting speed

and feed rate. These drills have some advantages of good wear resistant and the conception of
grinding process. As a result, using of these drills improves both troubles being caused by tool
wear and damage of exit surface depending on fiber stacking angle. It is desirable that cut-
ting conditions for the cutting thickness per revolution must be set under 0.0lmm when the

size of a diamond grit is # 60~80,
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Table 1 The physical properties of carbon fiber
epoxy composite materials

Tensile Strength| Tensile Modulus | Fiber Content | Density
(GPa) (GPa) (Volume %) (g/cm’)
2.06 153 60 16
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Fig. 1 Configuration of the drills used in drilling experiment

Table 2 Mechanical properties of compax tip

Ultimate Elastic Diamond
Compressive | Modulus Content | Hardness
Strength (MPa) | (GPa) (Volume %) |  (GPa)

6900~7600 900 88~95 30

Transverse

Rupture Strength
(MPa)

480~1700
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(a) Using Type-A drill

(b) Using Type-C drill

Fig. 2 Photographs of the drilled surface at exit
(feed reat 30 mm/min, cutting speed:50
m/min)
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Fig. 3 Drilling mechanism of the CFRP in X-Y
surface
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Fig. 5 Configuration of the experimental set-up
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Fig, 6 Model to obtain cutting thickness in drilling
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Fig. 7 Tool wear in drilling of the CFRP w.r.t.
feed (2) and rpm (b)
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Fig. 8 Thrust (8 and Torque (b in drilling of the
CFRP w.r.t. rpm
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Fig. 9 Photograph of the drilled specimen (Type-A
drill)
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Fig. 11 Photograph of the drilled specimen (Type-
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Fig. 12 Photograph of the drilled specimen (Type-
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