Using Computers in…Manufacturing

Imagine being able to manufacture anything yourself, such as a whistle or custom container, by simply downloading its digital blueprint from the Internet. Your car needs a new radiator hose? Simply go to your carmaker’s Web site to download the specifications for the hose to your desktop computer, and then manufacture the hose using a special computer-controlled machine. Sound far-fetched?

The basis of the previous scenario exists today and is called rapid prototyping. Rapid prototyping techniques are used by the manufacturing sector to reduce the time it takes to create prototypes—the original models after which products are patterned—by up to 75%. Let’s say that a design engineer has mapped out the specifications for a new tennis shoe sole on paper. To turn these specifications into a prototype using rapid-prototyping techniques, a CAD designer must first use a workstation to convert the engineer’s design specifications into a 3-D image file. The resulting image file must then be sent to a computer-controlled prototyping machine which uses an additive process to build the physical model. (Note: Traditional prototyping is usually subtractive in nature, involving milling and grinding.)

Many computer-based rapid prototyping techniques exist. With laminated object manufacturing (LOM), for example, thousands of layers of paper are carved, one layer at a time, and then laminated together to form the prototype, which feels like a solid block of wood. With stereolithography, a laser beam is used to heat specific locations in a vat of plastic-based liquid. The material then hardens where the laser beam hits. Selective laser sintering uses the same basic process as stereolithography; however, a heat-fusable powder is used instead of liquid. 

Many companies use rapid-prototyping techniques in their manufacturing process. For example, Chrysler Corporation used rapid prototyping to create an exhaust-related component for the Grand Cherokee. Hewlett Packard used rapid prototyping to create a complex part for a new plotter. Little Wonder, a garden tool manufacturer, used rapid prototyping to create a new hedge trimmer, and the University of Texas Health Science uses rapid prototyping to create artificial limbs. 

Rapid prototyping machines are now available for $50,000. Industry observers expect that desktop models may be available for under $10,000 in the next ten years. So who knows, maybe someday you will be manufacturing your own auto parts after all. 

