


Figure 2-Laser machined, scribed, and marked parts fabricat
ed in the Microelectronics Group. The coin is a U.S. dime. All 
parts are ceramic, except for the thin L-shaped piece in the lower 
left center, which is fiberglass. 

ample of marking is shown on one of the substrates in 
Fig. 2. 

The controller is programmed either directly from the 
CNC keyboard or by loading the instruction code from 
an encoded, punched paper tape (similar to a floppy 
disk) that is prepared by using computer-aided design 
tools. Designs (programs) that will be reused may be cop
ied from the paper tape and stored on programmable 
read-only memory chips for rapid loading into the con
troller memory. 

As with many fabrication processes, frequently as 
much empirical technique as theoretical science is used 
in optimizing, or even achieving, the parameters required 
to perform some tasks. Experience and familiarity with 
machine shop practices are valuable assets . Cutting and 
drilling processes require that parts be mounted so that 
a gas jet that is colinear with the laser beam can blow 
through the part to clear the vaporized material and pre
vent slag formation. The gas is usually air, but it may 
be inert gas (argon) if the workpiece is flammable. It 
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Figure 3-Rotor plate for experimental spaceborne electrostatic 
generator. The material is 1-mm-thick ceramic (polycrystalline 
aluminum oxide) with a machined diameter of 15 cm. The ac
tual machining time for this piece was less than 10 min, includ
ing setup and indexing times. 

may also be oxygen to assist in cutting thicker (up to 
4 mm) steel or other metals. Feed rate, power, pulse 
repetition rate, pulse duration, and focus are variables 
that must be adjusted in each case to achieve optimum 
fabrication . For example, the I-mm-thick ceramic plate 
shown in Fig. 3 was cut at 2.54 mm per second with 
400-j.ts pulses at a rate of 100 pulses per second and an 
average power of 90 W; under these conditions, the peak 
pulse power is about 2 kW. Continuous-wave operation 
of the laser is used infrequently, mainly for burning 
characters in wood or plastic and for cutting soft 
materials. 
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