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ABSTRACT

Rapid prototyping technology uses layered manufacturing technology to produce complicated
prototypes directly from a CAD (computer-assisted/computer-aided drafting) model through a STL
(standard template libarary) tessellation. Rapid prototyping and manufacturing has been proved to
be an effective prototyping process in assisting product devel opment due to its advantages of reducing
the product development cycle, shortening product development time, and enhancing the quality of
the product. In this study, the Taguchi method is adopted to obtain the optimum process parameters
in a 3DP-Z402 machine for making the mating parts. An L9 orthogona chart and nominal-the-best
are used with four factors and three levels, the factors being layer thickness, chordal tolerance,
x-bleed compensation, and y-bleed compensation. The quality characteristic is the pin (or hole)
diameter measured by CMM (coordinate measuring machine). Finally, the diameter tolerance is
analyzed by using signal-to-noise and ANOVA to finish optimization of the factors.
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Rl 1 = 2 Rl 3 S 4 Rl 5 I fQ]’@
TR Rei TR Rei TR (mm) n(db) | S(db)

HER 1] 9.932 | 9.950 | 9.850 | 9.888 | 9.916 | 9.932 | 48.040 | 19.919

HEw 2| 9538 | 9.471 | 9.461 | 9.538 | 9.560 | 9.538 | 46.597 | 19.567

HE&R 3| 9412 | 9436 | 9.502 | 9.347 | 9.411 | 9.412 | 44,554 | 19.482

HiE& 4] 9.380 | 9.429 | 9.408 | 9.249 | 9.394 | 9.380 | 42.399 | 19.437

Hi k& 5| 9.537 | 9.515 | 9514 | 9.574 | 9.382 | 9.537 |42.338 | 19.558

PER 6| 9736 | 9.655 | 9.691 | 9.712 | 9.603 | 9.736 | 45,390 | 19.717
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HER 9| 9.901 | 9.807 | 9.841 | 9.819 | 9.850 | 9.901 | 48.651 | 19.863

B 45.552 | 19.626
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