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Stratasys J/50 Color Selection

SOFTWARE / PRODUCT / FINISHING

Overview

The Stratasys J750 3D Printer™ allows users to print models with full color, including gradients and textures. The placement of colors

using PolyJet Studio™ software is different than with its predecessor, Objet Studio™, and the preparation and saving of those files

uses different methods. This best practices document provides instructions for color selection with the Stratasys J750 and PolyJet

Studio and includes procedures for models designed with SOLIDWORKS, Adobe Photoshop and Rhinoceros software.

1. Options
@ 1.1. Shell-Based File Format @

Similar to the Connex workflow, the user can load a shell-based assembly of STL files. With this option the printer operator will
need to assign colors, Shore A values and transparencies.

This option also allows the use of Digital ABS™, Digital ABS combined with rubber-like digital materials and other engineering
materials, when loaded.

1.2. VRML File Format

When using the VRML file format, the designer chooses colors and color textures. The printer operator has no control over the
assigned colors (colors and materials can be changed in PolyJet Studio only with shell-based VRML files). This option enables
full-color printing of rigid opaque models. When using a VRML file, the use of clear, flexible or Digital ABS materials is not
possible at this time.

There are different ways in which color is designated in a VRML file:

Color Per Object, Mesh or Shell

When designing a model in CAD, each part is assigned with a solid color (usually referred to as diffuse color or material color).
Color Per Face

Each triangle or face of the model has a distinct color. A face can be anything from one triangle in a mesh to as many
polygons as selected.
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Color Per Vertex

Each vertex of every triangle has a color value and the color is interpolated
across the mesh. The quality of the color is related to the resolution of the
model.

Color by Texture / UV Mapping

Texture mapping, also known as UV mapping, is the process of adding

an image or graphics to 3D geometry. Color information is stored in a 2D
image file, which is related to the coordinates of the mesh. This type of file
can show the most detailed color information.

You can use specialized third-party software, to
“unwrap” the 3D mesh into a 2D space. This allows adding
color and detail from images that will later be wrapped
back into the model.

[NOJI=H To print a VRML file with texture mapping you
will need to put the VRML and the image files in the
same folder.

PROCESS
2.1. Shell-Based Model File — Assigning Different Colors Per Shell

If the model you wish to print is separated into shells (different parts
combined together into one assembly), you can choose the colors, level

of transparency and flexibility of each shell. This is similar to the Connex
process, with two additions - the ability to choose a specific RGB color with
a color picker, and an opacity slider to change the level of a colored part’s
transparency.

STEP 1: Choosing predefined Digital Materials with color,
transparency and Shore A values:

If you know the color, level of transparency and/or Shore A value
you wish to choose for each shell, you can choose them from
the pre-defined Digital Materials (DM), which are a combination
of two or three materials, based on the materials loaded in the
printer. In this option, the flexibility and color of each part after
printing will be assigned with the selected materials.

STEP 2: Color picker — available only while using
shell-based models:

A new option available with the Stratasys J750 is the ability

to select a specific color from a color picker, either manually
by clicking on any desired area in the color picker box, or by
entering a specific RGB value. Each shell in the assembly can
be given a certain color, and the printer matches the desired
color with the closest color available from the materials loaded
in the printer.

All the colors are a combination of red, green and blue (RGB).
When choosing a color, you receive 3 numbers that represent
the amount of red, green and blue that is used to create the
desired color (the range is between 1 and 255).
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Figure 1: Select the desired DM.

Figure 2: Choosing colors using the color picker.
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IN®JI=H The difference between the selected and actual
color is due to the color limitations of the printer. The actual
color is a preview of the closest color available for print.

Before inserting the model into PolyJet Studio, it is recommended
to use the Boolean tool function of third-party STL manipulation
software, regardless of which method of color choice is used
(using color palettes or the color picker). This lets you add,
subtract and intersect space within two objects. If the Boolean
option is not used, the overlapping parts will be colored with
random color selected by PolyJet Studio. This behavior is most
relevant when using VeroClear or when printing thin walls or shells
of different colors.

Opacity slider — available only while using shell-based
models:

Another option available in PolyJet Studio is the ability to
choose the level of color transparency, for individual parts and
assembilies. For translucent colors, choose the color using the
color picker or by specifying the desired RGB. Then change the
level of transparency using the opacity slider or by typing the
preferred opacity percentage. This slider gives you the ability
to go from opaque (100%) all the way to transparent (0%). The
model on the tray won’t look different, but you can see the
change in the Selected and Actual boxes.

2.2. VRML files — Giving Color Textures to the Model

Virtual Reality Modeling Language (VRML) is a standard file format (with

the extension .wrl) for representing 3D interactive graphics. It provides the
capability to apply colors and texture to a model, enabling it to be 3D printed
with those textures.

To design a VRML file, external modeling software is needed. With this
software you can either create the model or import it from other CAD
software, and then apply the textures and colors before transferring it to
PolyJet Studio and sending it to the 3D printer

After opening a new tray, make sure the printer is
loaded with VeroCyan™, VeroMagenta™, VeroYellow™,
VeroBlackPlus™ and Vero PureWhite™, otherwise the
VRML insertion button will be disabled.

2.2.1. Texture Mapped Files -

When designing a texture-mapped model, make sure you have two files: a
VRML (.wrl) file and an image file with the texture or images to be included.
Make sure all files are in the same folder when importing to PolyJet Studio.

W& Image file resolution should be 600 DPI. Lower
resolutions reduce print quality and higher resolutions will be
lowered to 600 DPI by PolyJet Studio.

Eﬁ When applying a texture to a model (with any
software), a file with the texture is generated. The model
geometry is “wrapped” with the texture in a process called
UV mapping. For good printing resolution, make sure the UV
mapping size matches the model size.
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Figure 3: Opacity slider showing different levels from
transparent to fully opaque.

Daisy.jpg daisy_edit.wrl

Figure 4: VRML and JPEG (.jpg) files of a model that is ready
to print.

Figure 5: Typical VRML image file.
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IN@JI=H The image file formats supported by PolyJet Studio are BITMAP, JPEG, TIFF and PNG. When opening
the image file it might look random and disorganized, but that is normal. The process separates all the
textures applied to the model into a single flat image.

Nexag= When loading VRML files (VRML 2.0 or 97) into PolyJet Studio there is no option to edit or change the
colors. The colors are assigned automatically by the software according to the VRML file.

M@= There is no ability to print VRML files using transparent, rubber-like material or simulated engineering
materials, such as Rigur™, High-Temperature or Digital ABS.
2.2.2. Color Per Object, Face and Vertex -
When designing a model with colors (not textures) and saving the colors per object, face or vertex, all the data regarding the
color is stored in the .wrl file. There is no need for an additional image file.
2.3. Color Profiles
Before sending models to print, there is an option to change their color profile. This profile can be applied to all shell-based
models, while a different profile can be applied to all VRML models. There are four different color profiles and they can be
changed from the Tray Materials window.

e Natural Texture (default): a realistic rendering of VRML models. It is also the profile of choice for thin models.

e Vivid Texture: a richer and more detailed rendering of dark colors. Red, green and blue colors are similar in hue to
those seen on a monitor.

e Crimson Shells: similar to the default, except that red colors are more similar in hue to those seen on a monitor.

e Natural Shells (default): a realistic rendering of thick shell-based models. Out-of-gamut colors are mapped to the
@ closest printable color. @

3. DESIGNING MODELS AND APPLYING COLORS IN DIFFERENT SOFTWARE
3.1 SOLIDWORKSSOLIDWORKS supports saving shell-based, colored model designs in VRML format.

When saving an assembly in SOLIDWORKS you can apply different colors to each part of the assembly and save them. In
addition, you can apply different colors to different faces of a model and save all of them together.

However, even though it is possible to apply color textures to models, SOLIDWORKS doesn’t export them.
To save the model:

STEP 1: From the File menu, click Save As. The Save As dialog box opens.
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Figure 6: Choose the Save As option from the File tab. POLYJET BEST PRACTICE / 4
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STEP 2: From the Save As drop-down menu, select VRML (*.wrl).
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Figure 7: The Save As dialog box in SOLIDWORKS.

STEP 3: Choose the location to save the file.
STEP 4: Click on the Options button.
@ STEP 5: Change the VRML version to VRML 97. @
ioni: R,

*‘F“ Format [E5] search options D
I6ES5.3 Output as
|| || ster

version: (VRMLLO - unit; | Meters -
ACIS
Parasolid Quality  VRML1.0
e The resolut] is based on the current display

resolution. You can change this using Options, Dacument Properties,
FC Image Quality.
STL
VDA I Save all components of the assembly in a single file I
TIF/PSD/IPG/PNG
EDRW/EPRT/EASM
POF

Outputcoordinate system:  _guauk. -
[ok | [ cancel | [ new

Figure 8: Changing the VRML version.

IN@JI= If you create an assembly and apply textures to it, marking the Save all components of the assembly in
a single file check box will merge all the parts and textures into one VRML file. By not marking this check box, you
can save individual parts from the assembly with their color textures.
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STEP 6: Click OK.

K3 )® | < general » SolidWorks » Cube » VRML » Finel Part » File To Print

e

Organize v New folder

{8 1L01-LTDAVIDSAC Date modified Type
8 101-LTIDOG

8 1L01-LTLIORE

8 10.01-L TNIVISHAY
18 1L01-LTORDAV

185 1L.01-LTRAFFYS.

18 1L01-LTYAIRCO
8 | P-IRE-HILADE
{8 LP-IRE-NIMRODSH

8 [P-IRE-UDIZ
M objet-data H
BT

File name: SRR
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Description: Add a description

“ Hide Folders

Figure 9: Pressing the Save button to complete the action.

NOJI=F The resolution of the mesh in SOLIDWORKS is based on the resolution of the document in which you
prepare the part. To change this resolution, go to Document Properties and move the slider as marked below.
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Figure 10: Adjusting the quality of the model.
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3.2. PHOTOSHOP

Adobe Photoshop allows you to apply colors and textures to your model in different ways and export all of them into a
VRML file.

STEP 1: From the 3D menu, click Export 3D Layer. The Export Properties dialog box opens.

New 3D Layer from File..
Merge 3D Layers
Export 2D Layer...
Share 30 Layer on Sketchfab..

Get More Content...

New 3D Extrusion from Selected Layer
New 3D Extrusion from Selected Path
New 3D Extrusion from Current Selection

o New Mesh from Layer r

Group Objects
Group All Objects in Scene

Move Object to Ground Plane
Pack Objects on Ground Plane

unf g§9p|

New Tiled Painting from Layer
Generate UVs...

1 o e Paint Falloff..

Paint System 4
[ Paint on Target Texture 3
Select Paintable Areas

Create Painting Overlay 5

Split Extrusion
Apply Cross Section to Scene

Unify Scene for 30 Printing

Simplify Mesh(es)..

Add Constraint(s) from 5
Show/Hide Polygons r
Make Work Path from 3D Layer

Render Alt+Shift+Ctrl+R
3 Sketch With Current Brush o

3D Print Settings...
3D Print.

] Cancel 30 Print
o) 3D Print Utilities...
B I -~
Figure 11: Choose the Export 3D Layer option from the 3D tab.

STEP 2: From the 3D File Format drop-down menu, select Virtual Reality Modeling Language - VRML.
x|

30 File Format: [Collada ¢
Colada
Flash 3D

¥ Google Earth 4

" 3D PDF

STL
U3D
Virtual Reality Modeling Language | VRML
Wavefront|0B]
[ TGround PlanE ITVTSTOTE MESTIE

Dimensions:

Texture Format: | Original Formats :|

& 0% ] [ conce |

Figure 12: Choosing the VRML file format.
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STEP 3: From the Texture Format drop-down menu, select BMP (best fit to the VRML format).

resurs Fomat: (BRI

Original Formats
Photoshop

Large Document Format

JPEG
JPEG 2000
JPEG Stereo
Mufti-Picture Format
PCX
Photoshop PDF
Photoshop Raw
Pixar
PNG
Portable Bit Map
Sctex CT
Targa

sz TIFF

Figure 13: Choose the texture format.

STEP 4: Click OK.

3D File Format: [ Virtual Reality Modeling Language | VRML :]

Dimensions: X |65.64 | Y: |BB.53 | Z |126.85 | [ Millimeters 3]

|v/] Scene |v] Textures

@ Texture Format: | BMP 2 @

A (o] [Gonee |

Figure 14: Click the OK button.

STEP 5: Choose the location to save the file.

STEP 6: Click Save.

Save
| general » PS » Cube » VRML » FinalPart » File To Print | 9 | Search Fi ToPrint 2

drganize v New folder =- @

- - ~ MName ’ Date modified Type Size

L

- No iterns match your search.

o

L -

L -

L

L

o -

-

Filename:  cube-toy-vd.wil -

type: [Save 3D Model To File (“awr) -

Hide Folders Save

Figure 15: A new Save window opens.

STEP 7: Choose Windows file format and 24 Bit.
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STEP 8: Click OK.
File Format

r-!\' Windows
Oost

Depth
1Bit
4Eit
8 it

() 16 Bit
(®) 24 Bit
() 32 Bit

Figure 16: Press OK to save.

If your model is an assembly or if it has multiple textures, you can combine all the parts and color textures into one VRML file
using the following steps.

STEP 9: From the 3D menu, click Unify Scene for 3D Printing. This will combine all the parts of the assembly into
one mesh.

AP TN # AT
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Unily Scene for 30 Printing
Sty eshics)

Show/Hide Polygans
e Path from 30 Layer

d Ao Shifes Cale R,
Sketch With Cument Bruch

T 30 Pt Settings
o

;| :
¥
L
-

¢ Nma

Figure 17: Combining several parts into one mesh.
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FARAPFAYN
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@ Figure 18: One mesh with several color textures. @

STEP 10: From the 3D menu, click Generate UVs. This will combine all the textures into one.

Hev 30 Layer from Fie..
ge 30 Lay
Expurt 30 Liger.
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Figure 19: Combining textures.

POLYJET BEST PRACTICE / 10

‘ ‘ BP_PJ_StratasysJ750 Color Selection_A4_0316b.indd 10 @ 3/29/16 9:39 AM‘ ‘



STRATASYS J750 COLOR SELECTION

STEP 11: In the window that appears on the screen, click OK.

Ps

Help

4wy

FARATFANE

fatzened.

Gancel |

& 10

"I Don't show agan

@ 'IT . DR [aa] = i X n:mzal @

Figure 20: Approve texture combination.

STEP 12: To make the color texture resolution as high as possible, change the value in the drop-down menu to
4096x4096, then click OK.

Chonse whether t merge all matenals and howto unw@a Vs | g
szl Opens Unwrpping Opticns.
1 Merge Matenals @ Low Distortion

V] Preserve Appearance Fewer Seams.

T

Figure 21: Change color texture resolution.
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3.3. RHINOCEROS
In Rhinoceros 3D, you are able to design models and apply different colors and colored textures. There are two ways of saving
a VRML file.
3.3.1. Saving all the parts of the models:
STEP 1: From the File tab, click Save As. The Save As dialog box opens.

] Untitled - Rhinoceros 5.0 Not For Resale Lab - [Perspective] —
TP Vi CurveSuacem Sl e s Dimersio s Trarsorm ol efimalyee s Renleras Panels Rhinc3DPRINT2015 s Paneling ToolswikSplineswm Help

New N

Open... co

i ools | Mesh Tools ' Render Tools | Drsfing  NewinV5 |

Save ws |00@ YL,e,

Save Small

Increment tal Save B'

Inset... Ctrtel
Import..

Export Selected..

Export With Origin..

Worksession »

Notes

Propertis...

@ Figure 22: Choose the Save As option from File tab. g

STEP 2: From the Save As drop-down menu, select VRML (*.wrl).

”(‘) Edtmode § Creste | Y Mouity ¢y Uiy All Command H@ B
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ND,
XE)
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a
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0.8, i

1% Computer

df)
e Pl
Points (".bd)
V-

SketchUp (“skp)
S STep (st mstep)

G300 STL (Stereolithography) (-5t
¥ aysis Fi

3 S—

Name

Basic Set

o [

Gl: wéh
S

Re: %
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. XGL ("xgl)
ile D3ME: 7Corp (zpr)

Saveastype:

Save Small
Save Geometry Only
Save Tertures
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(4 Hide Folders
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Figure 23: Save As dialog box in Rhinoceros.

STEP 3: Choose the location to save the file.
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STEP 4: In the Save As dialog box, click Save.

% save o]
. <« Rhine » Cube » VRML » FinalPart » FileTo Print w | 49 ll Search File To Print

P
Organize ¥ New folder = o @
- Name : Date modified Type
18 Computer -
1] cube-toy-véwr 14-0ct151217 __ WRLFile

L QL L o o L
111
[

File pame:  cube-toy-vd.wrl .

Save astype: [VRML (el "armi) =

Save Geametry Only
Save Textures

S bidertds =

=)

Figure 24: Press the Save button to complete the action.

STEP 5: After pressing the Save button, a new window opens.

STEP 6: Verify that version 2.0 is selected and if textures were applied to the model, mark the Texture
Coordinates as well.

STEP 7: Click OK. @

WRL Export Options = |

Version

QOptions
Vertex normals

Texture coordinates

Vertex colors

Always use these settings. Do not show this dialog again.

Lok J[ Coned |[ Heb |

Figure 25: VRML export options.

3.3.2. Saving specific parts from the models:

STEP 1: Select the relevant part you wish to export from the model.
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STEP 2: From the File tab, click Export Selected.

10550 Mot For Resle ab- Pespecthe]
T Edt View Cuve Sufoce Soid_Mesh Dimemion Tsform Toos_AnalseRender Panls RrincSOPRINTZUS Panclng Tooks T-Spines e

Figure 26: Choose the Export Selected option from the File tab.

STEP 3: Proceed with steps 2-7 from section 3.3.1 above.

NOJI=H \When saving a VRML file in Rhino, the texture file (image file) is not saved again in the folder with the .wrl file.
Make sure when saving a VRML file to save a copy of the texture file in the same folder.

TABLE 1: SUMMARY OF VRML DATA

VRML file extension wrl

Version of VRML allowed VRML 2.0 (VRML97)

Image file formats BITMAP, JPEG, TIFF and PNG
Number of image files Single or multiple image files are supported
allowed
inti i Vero materials — VeroCyan, VeroMagenta, VeroYellow,
rinting materials neede
to print VRML files Vero PureWhite and VeroBlackPlus
Materials not supported in | Transparent, rubber-like material and simulated engineering material,
VRML prints such as Rigur, High-Temp or Digital ABS
File resolution 600 DPI
Third party editing SolidWorks 2014

Photoshop 2015.0.1
Rhinoceros 5.0
Magics 20

Blender 2.76b
ZBrush 4R7

3D Studio Max 18.0

software versions tested

4. TOOLS & SUPPLIES
4.1. Software:
e PolyJet Studio
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CONTACT
For questions about the information contained in this document,
contact Stratasys at www.stratasys.com/contact-us/contact-stratasys.

HEADQUARTERS

° 7665 Commerce Way, Eden Prairie, MN 55344
s ra aSVS +1 800 801 6491 (US Toll Free)
+1 952 937 3000 (Intl)

+1 952 937 0070 (Fax)
E info@stratasys.com / STRATASYS.COM

1ISO 9001:2008 Certified

2 Holtzman St., Science Park, PO Box 2496
Rehovot 76124, Israel

+972 74 745 4000

+972 74 745 5000 (Fax)
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