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Abstract

(1)Purpose: In recent years, 3D printing and other rapid prototyping are very
prevalent. Because the price of FDM 3D (Fused Deposition Molding) printer is low,
it is easy to start. Currently ,FDM system takes a great part on the market. But the
existing 3D printing machines print models in monochrome. For designers ,artists ,
their works can not be presented in colors that is unfortunate.

(2)Process:  We think of the design of color plug-in module which have three
primary colors (blue ~ red ~ yellow) and organic solvents in the four ink cartridges,
organic solvents are to clean residual material in the flow tube. The four solenoid
valves control the flow of ink cartridges, and we use Matlab connect to the Arduino
Mega2560 to control valves, using built-in GUI function to build machine interface.

Visual monitor is to analyze the uniformity of color and stability, we made a
fixed size of the test piece, and modify its printing G-Code to make it a single way to
print, test pieces will be placed in the Camera obscurato and use Matlab to capture
images , Pixel and the brightness of the data will be drawn to the analysis chart, by
analyzing the plot to export plug-in module ( such as: the concentration of paint, color
nozzle pressure, solenoid valve and switching frequency ) and 3D printing (such as
speed - temperature) of the relationship.

(3)Result: ~ We use Matlab GUI function to write the colorful plug-in module
program, according to the users’ needs to be adjusted. The plug-in module design
finished as expected, stably stained in PLA white wire, and along the Teflon line into
the 3D Printing machine printed into color components. The visual module analyzes
test specimens. From the data, we found out that the paint used Mr. color model paint
and the four layers are the best result.

Keyword : 3D Printer ~ Machine Vision ~ FDM
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