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Meanwhile, the opaque toner has been removed from the glass mask and a new mask for the next layer is generated on the same plate. The complete cycle is repeated, and this will continue until the 3D model encased in the wax matrix is completed. This matrix supports any overhangs or undercuts, so extra support structures are not needed. After the prototype is removed from the process equipment, the wax is either melted away or dissolved in a washing chamber similar to a dishwasher. The surface of the 3D model is then sanded or polished by other methods. The SGC process is similar to drop on demand inkjet plotting, a method that relies on a dual inkjet subsystem that travels on a precision X-Y drive carriage and deposits both thermoplastic and wax materials onto the build platform under CAD program control. The drive carriage also energizes a flatbed milling subsystem for obtaining the precise vertical height of each layer and the overall object by milling off the excess material. Cubital America Inc., Troy, Michigan, offers the Solider 4600/5600 equipment for building prototypes with the SGC process.
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		The motors require an appreciable amount of current, so the Buggybot really should be powered by heavy-duty C- or D-size cells. The prototype Buggybot used a two-cell D battery holder. The holder fits nicely toward the front end of the robot and acts as a good coun-
Fig. 11-2.
Coupler (with Setscrew) Output Gear (with Setscrew)
FIGURE 10-4 Secure the output shaft of the motor so that almost all of the shaft sticks out on one side of the motor.
Selective Laser Sintering (SLS)
FIGURE 10-5 The gearboxes and motors are attached to the frame of the Buggybot using ordinary hardware.
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		space. The closer together the lines are, the denser the  ux, and the stronger the magnetic  eld at that point. While a coil of wire does a good job of creating a usable magnetic  eld, adding a soft iron bar to the center of the coil means the  eld will be much stronger (Fig. 11-2). In fact, an iron core can make the  eld hundreds or even thousands of times stronger. The electrically induced magnetic  eld causes the otherwise randomly oriented magnetic  elds within the iron, known as magnetic domains, to line up and add to the strength of the coil.
terweight. You can secure the battery holder to the robot using double-sided tape or hookand-loop (Velcro) fabric.
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		Selective laser sintering (SLS) is another RP process similar to stereolithography (SL). It creates 3D models from plastic, metal, or ceramic powders with heat generated by a carbon dioxide infrared (IR) emitting laser, as shown in Figure 3. The prototype is fabricated in a cylinder with a piston, which acts as a moving platform, and it is positioned next to a cylinder filled with preheated powder. A piston within the powder delivery system rises to eject powder, which is spread by a roller over the top of the build cylinder. Just before it is applied, the powder is heated further until its temperature is just below its melting point When the laser beam scans the thin layer of powder under the control of the optical scanner system, it raises the temperature of the powder even further until it melts or sinters and flows together to form a solid layer in a pattern obtained from the CAD data. As in other RP processes, the piston or supporting platform is lowered upon completion of each layer and the roller spreads the next layer of powder over the previously deposited layer. The process is repeated, with each layer being fused to the underlying layer, until the 3D prototype is completed. The unsintered powder is brushed away and the part removed. No final curing is required, but because the objects are sintered they are porous. Wax, for example, can be applied to the inner and outer porous
The basic Buggybot uses a manual wired switch control. The control is the same one used in the plastic Minibot detailed in  8,  Plastic Platforms.  Refer to the wiring diagram in Fig. 8-4 of that chapter for information on powering the Buggybot.
FIGURE 10-6 Attach the foam wheels (with plastic hubs) for the Buggybot onto the shafts of the motors.
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