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Optimization of surface roughness in stereolithography
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ARTICLE INFORMATION ABSTRACT

Original Research Paper Stereolithography has the most portions through rapid prototyping techniques in injection
Received 24 June 2014 molding and vacuum casting manufacturing because of simultaneously possessing dimensional
Accepted 31 luly 2014 accuracy and strength. However, low surface finish and appearance of stair-step phenomenon
Available Online 09 December 2014 . X i . ;

restrict extensive of use of this process. In this research, the influence of process parameters and

part orientation on surface finish was studied. For this purpose parts were built in various

gfe’ﬁﬁﬁ.'i‘ii'og,aphy conditions of surface angle, hatch space and post curing time. Surface roughness was measured by

Surface Roughness contact and non-contact method. Surface angle was in 0-180 degree range by 2 degree step.

Surface Angle Considered post curing time was 20, 50 and 80 minutes and hatch spacing was 50, 75, 100 and

:;téc;pace 125 micrometer. In non-contact method using digital microscope, surface profile was obtained
and then surface roughness calculated using MATLAB software. Finally, using Analysis of Variance
(ANOVA) a mathematical model has been developed among parameters and responses. Results
showed that surface finish has reverse relation with hatch space and is almost independent of
post curing time. Surface roughness in up- facing increases swiftly with surface angle
enhancement and then drops. In down- facing surface roughness increases slowly with surface
angle enhancement and then falls. Comparison of real dates with estimated values showed that
estimation average error is less than 14 percent.
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7- Surface coating

8- Adaptive slicing method

9- Abrasive flow finishing

10- SEM

11- Post processing

12- Part orientation

13- mask-image-projection-based Stereolithography (MIP-SL)
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1- Hatch space

2- Green part

3- Post curing

4- Rapid tooling

5- vacuum casting
6- Abrasive finishing
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6- Dino-lite digital microscope AM413T
7- DinoCapture 2.0
8- Get Date Graph Digitizer 2.24
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