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Rapid Composites? 

One new process now under development may bring rapid prototyping into the realm of composites. In December 2001, 3D Systems formed a joint venture with DSM Desotech called OptoForm LLC to develop a rapid prototyping process, called direct composite manufacturing, which uses photosensitive paste. The technology was originally developed by a French company, OptoForm SARL, which was acquired by 3D Systems last year. The joint venture is now refining the process and materials in evaluation testing with a few customers.

Chuck Hull of 3D Systems, said that direct composite manufacturing brings rapid prototyping and rapid manufacturing into the composites arena. "You get to work with higher-viscosity toughening agents and other things to get better physical properties than you might get with a liquid material," he said. Although Hull said it is too early in research to predict the market for the technology, he sees potential in prototyping and in manufacturing applications.

Although it uses a stereolithography-like technique, direct composite manufacturing differs in some key aspects from conventional stereolithography systems. For one thing, the equipment is vatless; because it uses a viscous paste, there is no liquid resin in which to form the part. Instead, the paste is pushed up through a cylinder, where a special coating system smooths out the paste to a solid layer. 

Mirrors, driven by a computer, direct a laser beam to build the pattern, explained Reitz of DSM Desotech. Because there is no liquid resin or waiting for the liquid resin in the vat to settle before the build is dipped in it to form the next layer, direct composite manufacturing is a very quick process, he said. 

Thermoplastic Progress 

Stratasys of Eden Prairie, Minn., a supplier of fused deposition modeling machines, is extending the range of thermoplastics used in its systems. A widely used rapid prototyping technology, fused deposition modeling, is based on a thermoplastic filament that is extruded from a nozzle that moves over a platform to build the part by depositing the plastic in the required geometry. 

Jon Cobb, vice president of marketing and customer service, said the company supplies two main types of materials: ABS and polycarbonate. Because the process builds prototypes from thermoplastics, the prototypes closely replicate the actual injection-molded parts. Typically, ABS parts are 80 to 90 percent of the strength of the injection-molded part, he said.

Stratasys plans to introduce a polyphenyl sulfone resin for its machines this summer. PPS is a high-performance thermoplastic that can be autoclaved, has high chemical resistance, and high heat deflection temperature.

The company also plans to introduce a fine feature detail capability on its FDM Maxum, a high-speed, large-envelope machine, which will be capable of producing high-detail parts, Cobb said. The company is also working on a project to use the FDM process to produce small, finely detailed components in disposable cameras. Cobb added that Stratasys is also working on using the process to produce hearing aid housings. 

Colorful Concepts 

Three-dimensional printing has also seen the introduction of materials that improve the durability and appearance of conceptual prototype parts. 
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Figure 1 - Brighter colors and stronger materials that allow building more complex shapes, such as these parts built on a three-dimensional printer from Z Corp., improve the effectiveness of conceptual prototypes.

Z Corp. of Burlington, Mass., is incorporating new pigments into its binders for its starch- and plaster-based materials, according to the company's CEO, Marina Hatsopoulos. The pigments result in truer and brighter colors, and replace the dyes that were previously incorporated into the liquid binders, said Hatsopoulos, an ASME member. She believes that color is an important aspect of concept modeling, to give a clearer idea of what the final product will look like. But it also has other uses. It can reproduce an FEA pattern on an actual model of a soft drink container to locate stresses, for example.

Z Corp. is also developing materials to produce stronger parts. The company recently introduced a large format machine, producing parts as large as 16 x 20 x 24 inches. Often, larger parts have more complex geometries and higher strength-to-weight requirements. The company is working with Vantico on infiltrants—liquids that can be absorbed into the porous material to increase strength. Z Corp. recently introduced a urethane infiltrant that increases part strength significantly, and allows parts with delicate geometries to be handled, Hatsopoulos said.


QUESTIONS TO ANSWER IN CLASS:

1) What advantages could there be to starch based formulas?

2) What are the different methods of building up the three-dimensional prototype?

3) Is liquid resin used for a sintering process?

4) How accurate should these processes be?

5) How do three-dimensional printers compare to normal laser printers?

6) Write three questions of your own for others to answer in class:

A. ________________________________

________________________________

________________________________

B. ________________________________

________________________________

________________________________

C. ________________________________

________________________________

________________________________

7) List words you didn’t know and their meaning:

A. ___________________  ____________

________________________________

B. ___________________  ____________

________________________________

________________________________

8) List phrases where you don’t know the meaning although you know the words:

· ________________________________

________________________________

________________________________

· ________________________________

________________________________

________________________________

9) Write three (3) more True / False statements based on the article:

T / F
Cobb plans to introduce a polyphenyl sulfone resin this summer.

T / F
________________________________

________________________________

________________________________

T / F
________________________________

________________________________

________________________________

T / F
________________________________

________________________________

________________________________

10) Write three (3) more Multiple Choice statements based on the article:

The plastic used for the aligners has a melting point of:

A. 425º C.

B. 37º C.

C. 220º C.

D. none of the above.


________________________________

________________________________

________________________________

A. ___________________ 

B. ___________________

C. ___________________

D. ___________________


________________________________

________________________________

________________________________

A. ___________________ 

B. ___________________

C. ___________________

D. ___________________


________________________________

________________________________

________________________________

A. ___________________ 

B. ___________________

C. ___________________

D. ___________________
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