CUTTING OF DIAMOND GRIT WITH YAG LASER
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The purpose of this paper is to examine the fundamental processes of diamond cutting by laser beam. In the experiment,
natural single diamond crystals and polycrystalline diamond are used. Specifically, the apperance and figuration of a
groove irradiated with a YAG laser beam under various conditions of beam power, peak power, atmosphere and laser
scanning times are discussed. The results are summarized as follows; diamond is removed by graphitization and
vaporization. The amount of diamond transformed into graphite and removed decreases with increasing O, pressure. The
binder of polycrystalline diamond is solidified inside the groove and hardly removed. A groov with a 10 to 1 proportion of
depth to width can be achieved; that is, the cutting depth can be increased to ten times the width.

1. Introduction

As natural single crystal diamond have great
hardness and thermal conductivity, they are used
for precision cutting tools, heat sinks and scalpels.
Polycrystalline diamond, sintered diamond parti-
cles, is used for cutting or drilling of materials
difficult to machine. It is difficult to process these
diamond materials mechanically; generally, dia-
monds processing is performed by rapping with
diamond particles, an electron discharge method,
or ultrasonic machining. Recently, high-power
beams such as laser beams have been applied. This
paper reports the fundamental mechanism when
diamond is exposed to a laser beam. The cutting
configurations and states of diamond irradiated by
laser beam for a variety of laser beam powers,
atmospheres, and traverse velocity are examined.
The mechanism of diamond processed by YAG
laser is then examined.

2. Experimental procedure

Both natural single diamond (NSD) and poly-
crystalline diamond (PCD) were used in this experi-
ment. The NSD is about 0.3-1.2 carat (60-240 mg)
in size and the PCD, which is sintered with Co and
Fe, is 80 mg. These diamonds were finished with a
#400 diamond wheel to equalize the laser incident
condition. Figure 1 shows a schematic drawing of
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Fig. 1. Schematic drawing of laser irradiation set up.
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the laser set-up, which consists of a Nd:YAG laser
machine with Q switch, a vacaum chamber with
silica glass and a stepping motor stage. The laser
beam focused on the diamond surface in the
chamber was irradiated through the silica glass,
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