Laser Engraving
There are three main parts to a laser engraving machine: 1) the laser, 2) a controller, and 3) a surface.  The laser is a high intensity beam of light that when aimed at a surface can remove material by the conversion of light to heat energy.  The controller guides the laser to from patterns on the surface.  It typically is computer controlled through software which controls the direction, intensity, speed of movement, and spread of the laser beam aimed at the surface.   The surface is what the laser beam is aimed at and can be diverse but needs to be matched to the type of laser that is being used.

Main genres of engraving machines:

X-Y table is the most common.  In this application the surface (what is being engraved) remains stationary and the laser is moved in X and Y directions by the controller.  In some applications the surface moves in the X-Y plane and the laser is stationary but this is less common.

Cylindrical: This genre works on curved surfaces or on flat surfaces that are mounted on a curve.  In this application, the laser traverses a fine helix and turns off and on to create the desired engraving on the curved surface. 

Galvo-mirrors:  In the genre both the surface and lasers are stationary and the beam of light is focused by movable mirrors (controlled by a computer) to focus the light in the desired pattern.  Using this technology, laser engravers can work in raster (image is comprised of individual dots) or vector (image is made up of lines)modes 

Laser beam focal point

The point where the laser beam interacts with the surface is called the focal point.  The focal point is small (size depends on the light wavelength but typically less than a millimeter).  The area inside of the focal point is what is significantly changed by the laser beam.  The material on the surface is modified by the energy of the laser beam when light energy is converted to heat energy.  The surface can vaporize or fracture to the surface (like slag) which can flake off.  If nor reflective surfaces are being engraved (wood, plastics, enamel, etc.) a high degree of light energy is converted to heat energy.  Due to this conversion very efficient on modern lasers, the engraver must have sophisticated cooling systems or in other applications the laser beam is pulsed to decrease excess heat and allowing it to cool.

Safety

The surface of the material being engraved is vaporized which can cause toxic fumes and smoke that will need to be vented using blowers or vacuum pumps. The laser light itself can be harmful so care should be taken to have direct exposure into the eyes.  In addition, the flaked material can be quite hot so care needs to be taken to let slag like waste cool.  
© 2011 Board of Regents University of Nebraska

