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Recently, lightweight materials centered on the future mobility industry are used in various parts such as battery housings
and EV platform frames to improve fuel efficiency of automobile engines. Polycrystalline Diamond (PCD) tools are in
demand by parts processing companies to improve productivity for machining lightweight parts. PCD drills have excellent
cutting performance and wear resistance in high-speed machining. They are expected to grow in the global cutting tool
market in the future. Research is needed to improve their performance. In this study, PCD gun drill and twist drill were
respectively manufactured using brazing technology. Comparative machining experiments were then conducted. The PCD
gun drill is a straight-shaped tool with a PCD tip brazed to a tool body groove for the tip to enter the cutting edge. The
PCD twist drill is a spiral-shaped tool with a PCD drill blank brazed to a V-shaped butt joint with the tool body and an
internal groove. Both PCD drills were successfully manufactured and evaluated for dimensional accuracy and surface
quality by machining aluminum alloy materials with MCT equipment. In the future, we will evaluate not only aluminum
materials, but also various machining materials.
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Fig. 3 CNC erosion grinder

(d) PCD twist drill set up

(c) PCD gun drill set up

Fig. 4 Photos of the experimental set up on the MCT equipment
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Fig. 5 Photos of the fabricated PCD drill

Table 1 Machining conditions for PCD drill
Spindle speed [RPM] 5000, 7500, 10000

Feed rate [mm/rev] 0.1, 0.14,0.18
Cutting depth [mm] Feed depth: 6
Workpiece size [mm] 100Wx100Lx6T

Table 2 The main dimensions of drilling
Parameter PCD gun drill PCD twist drill
Lipheight [mm] 0.005 0.001
Runout [mm] 0.000 0.003
Blade diameter of tool [mm] 6.010 5.000
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(a) PCD gun drill-internal oil

(b) PCD twist drill-external oil

Fig. 8 3D geometry of machined AL6061 surface
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