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Comparison of Optimum Drilling Conditions of Aircraft CFRP Composites using
CVD Diamond and PCD Drills

Dong-Jun Kwon', Zuo-Jia Wang*, Ga-Young Gu', Joung-Man Park™

Abstract

Recently CFRP laminate joints process by bolts and nets are developed rapidly in aircraft industries. However,
there are serious drawback during jointing process. Many hole processes are needed for the manufacturing and
structural applications using composite materials. Generally, very durable polycrystalline crystalline diamond (PCD)
drill has been used for the CFRP hole process. However, due to the expensive price and slow process speed,
chemical vapor deposition (CVD) diamond drill has been used increasingly which are relatively-low durability but
easily-adjustable process speed via drill shape change and price is much lower. In this study, the comparison of
hole process between PCD and CVD diamond coated drills was done. First of all, CFRP hole processbility was
evaluated using the equations of hole processing conditions (feed amount per blade, feed speed). The comparison
on thermal damage occurring from the CFRP specimen was also studied during drilling process. Empirical equation
was made from the temperature photo profile being taken during hole process by infrared thermal camera. In
addition, hole processability was compared by checking hole inside coundition upon chip exhausting state for two
drills. Generally, although the PCD can exhibit better hole processability, hole processing speed of CVD diamond
drill exhibited faster than PCD case.
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Fig. 1 Comparison of different geometry drills: (2) Ammanxo Co., 638
mm diameter; (b) Walter Co., 6.35 mm diameter,
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Fig. 2 Equipment of drilling process test and result data of drilling.
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Table 1 Optimum drilling process of two dill types

Drill Type N F Ve F, Performance
diamfolDDrill 5600 400 11219  0.018 X
Diameter: 400 400 8975 0022 IN
6.38mm
AMQ(:’[CO 3360 400 6731  0.030 ©
2240 400 4487  0.045 o)
PCD Drill | 5600 400 111.66  0.036 o
Iz.i;n;;r: 4480 400 8933  0.045 o)
WALTER 3360 400 6700  0.060 A
2240 400 4466  0.089 X
©: Excellent, o: Good, A: Medium, X: Poor
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