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MOMN PRINTER

1. Model preparation

e In this manual, we will use SolidWorks 2017 (SW2017) to prepare multi-color grayscale
objects. The final output format is 3MF.
e Open SW2017 and design the model as usual with following exceptions.
e Important rules for creating objects in SW2017 are as follows:
o The build surface of the printers from us is X-Y plane and Z-axis is out of screen. This is
usually FRONT PLANE in Solidworks. If you start on a different plane, rotate the whole
objects after you complete the design.

¥
L.
This is usually FRONT PLANE
*Front
Fig. 1. Starting plane in SW2017

o If you want different colors or different grayscale, objects shouldn’t be merged together.
@D Boss-Extrude3 @

v X W
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Sketch Plane w
Direction 1 ~
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[ |:|Merge result ]
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Draft outward

Fig. 2. SolidWorks extrude function with the merge option off

o The color and grayscale information is stored as APPEARANCE of BODY or
FEATURES (usually Extrude or Cut). If you have a single extrusion, either way will
work. However, if you cut out the extruded feature, the newly created parts may not
have a correct APPEARANCE. In this case, select all features and change their
APPEARANCE of BODY to your desired color codes (for both color and grayscale).
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i 4ch_G5_v1

x Remove All Part Appear...

Fig. 3. Change Feature (extrude) or Body appearance to code the color and grayscale

o The color coding for correct import into MonoWare.
m UV: (0,0, 255) :Zero forRand G

m B: (0, , ) :Zero for R. G & B should be identical
m G: (0, 255,0) :Zero for R and B
m R:(255,0,0) :Zero for G and B
o If you add grayscale (GL) information, you can change the color value to one of 1-255.
For example:

m (0, 0, 160) means UV color with GL 160
m (0, 96, 96) means Blue color with GL 96
m (196, 0, 0) means Red color with GL196

M ° :

\

l

160

4k

l

(® RGE () HSV
Fig. 4. Color coding for Blue (due to the identical G & B values) and Grayscale of 160

o When you export the design to 3MF format, make sure you include Appearance
information.
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System Options Document Properties {23 Searcn Options Q
General ~ | File Format:
Drawings 3MF ~
.. Display Style
H . Cutput
- Area Hatch/Fill Htput as N
Unit: | pillimeters e
‘.. Performance
Colors Resolution
S!(EtCh (O Coarse Deviation
. Relations/5naps X
. OFlne
Display (®) Cust Tolerance: | 0,012917%4mm
Selection ustom :
Perfarmance angle
Assemblies ]
External References

Default Templates Show 3MF info before saving file ~ 1012rance: | 10,00000deg

File Locations [ Preview before saving file
FeatureManager
Spin Box Increments
View [Jinclude materials
Backup/Recover [ 1 incude appearances ]
Hole Wizard/Toolbox
Eile Fxnlorer M
Cutput coordinate system: | -- default -- ~

Reset...

oK Cancel Help

Fig. 5. Saving options when 3MF export

e The example file (4ch_GS_v1.SLDPRT) is as below

uv Blue Green Red

i
1mm
-
» gBuss-Extruded g o
» ] Boss-Extrudes
+ ]| Boss-Extrudet @] \‘g » 12mm
v ] Boss-Bxtrude? @] =1 thick
b ] Boss Extruded @] o
v ] Boss-Bxtruded @]
b ] Boss-Extrudel0 @]
v gsass&truueﬂ %
» Boss-Extrudel2 ] ©
“ , “ ’ “ ’ 1.4mm
» ] Boss-Extrudel3 D] o X
v (@ Cut-Bxtruden l: al 6 6 6 9 6 » thick
2 Body-Move/Copyl

Fig. 6. This file includes 4-colors and 3 different grayscale, totaling 12 combinations

2. Model import into MonoWare

e If this is the first time to start MonoWare for 4CH printer, add a printer profile (Menu > Tools >
Printer profiles)
e Pixel size is different by each printer. Consult us for your printer’s pixel size if you're not sure.
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BE Cenfigure Printer Profiles ? e
Configure Printer Profiles

Printer profile

0 =3 x

Machine [MoNO3_acH =
Frojector width 1920 2] pixels
Projector height pels
Progecror buld i -
Projector buld height o
Pixel size 20.70 2| microns
Build height 135 2| mm

Fig. 7. 4-channel (Mono3Z4) printer profile

If you want to use Grayscale slicing, you need to turn on this option every time
you start MonoWare. This option is always OFF when MonoWare starts.

MO MonoWare S X
MonoWare Settings
General Support‘ Slice |

Slice color

Channald (UV) [ | #0000ff |
Channel 1 (Blue) I:‘ | #OOfff 1
Channel 2 (Green) [l #00ff00 )
Channel3 (Red) [ 2ff0000 )

Tom
Enable Grayscale Slicing (Object based) o

Fig. 8. Grayscale slicing enable button in MonoWare Options

A9 MonoWare 0.47 4ch_GS_v1.3MF - 0 X
HEEOOMAXBLO~2CaA BB NAALALAN B HE G & (monoscH )

\ Model v\ew‘ slice view Process \ Models\ Support  Slice

Model manipulation

@& scale lock zmx [ 141 3
sale

@ sze (600 J[ 00 J[ 100 ]

=3 3 Move children lock

@ Move

& || ———]

i Rotate [ ———

@ e

& OB vsble

/ 4h_G5 w1 AMFIUV] (1] .

 4ch_GS_v1.3MF[Blue] [2]
| 4ch_GS_v1.3MF[Green] [3]
> deh_GS vl 3MF[Red] [4]
> 4ch_GS_v1.3MF[UV] [3]
> 4ch_GS_v1.3MF[Blue] [6]
| deh_GS_v1.3MF[Green] [7]
| 4ch_GS_v1.3MF[Red] [2]
> 4ch_GS_v1.3MF[UV] [9]
| 4ch_GS_v1.3MF[Blue] [10]
| 4ch_GS_v1.3MF[Green] [11]

[ 4ch_GS v1.3MF{Red] [12]

— J
N E&smH

If the 3MF contains multiple grayscale objects, they are ‘[s'éépw M o 3m§“be:” g
| imported as separate models in MonoWare. Here are 12 gg?g; - S:m;gg;m_ed d
different models imported. (37532 1) Sova e s comoiotad
Fé:lg:;:(émj Sicing started

[5:8:42 PM] ~ Slicing time: 5.6 seconds.
1.40 [5:8:42 M1 Savina MNF fie comoleted n ™|

Fig. 9. 3MF import with 4-colors & 3 grayscales
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> ]| B & % (wonosacn

sjje€ view FProcess | Models| Support Slice

Model manipulation
\ & scale lock zmax [ 140 [3
scoe
see [ 600 ][ 400 [ 120 ]
o) 2 Move children lock

: S ts 0 £ +.08 [3 (T 0.000 3
2. Click the individual model (-,:-

HEEHOORAXBLO=2Ca0A BT N0AAALAM

| Model we'w‘

1. Ungroup 3MF file if you want to
change colors or grayscale

il Rotate 10 | [‘7

a [}
P g e

> 4ch_65 v13MF[UV] [1]

> 4ch_GS_v1.3MF[Blue] [2]

) | \'..‘ ) () Rot. Center
. i Al (9 Duplicate
‘ \ * Make Center
l-" . X Delete
b P Move to Bottom
\ l“a ' Move Z+3mm
h] .1 Reset Move (;
, Hide This
"] -‘ Hide All Butffhis
Show All /
Change Pafent Id
Change Grayscale Loicus PRI HUIL95_VL.3Mr 16 U =1
/ I[D;%Esda PM] 4ch_GS_v1.3MF has been

Fig. 10. How to change colors and grayscale after importing a file

3. Right-click to show a
pop-up menu

&

Tch_GS_vT.3MF[OV] 9]
> 4ch_GS_v1.3MF[Blue] [10]
> dch_GS_v1.3MF[Green] [11]
> 4ch 65 v1.3MF[Red] [12]

m Saving scene is not supported if you import 3MF files. We recommend encoding
all color and grayscale information in the 3MF file before importing it.

e You can create support structures and an adhesion base layer under the imported model.
e Note that all other structures inside MonoWare will be labeled as UV color, so prepare all other
colored parts before 3MF export inside SW2017.

HEEOOMAXRLO=2cadADINALAAAN %% {6} [MONO3 4cH ]

‘Mnde\ wew‘ Slice view Process ‘MD Sipport  Slice

Model manipulation
o & scale lock Zmax [ 140 |3
«
a scale [ 1.0000 [J [ 1.0000 [ [ 1.0000 [
Size [ eo0 J[ 400 J[ 140 |
et J% Move children lock
8 o
il Rotate [
@ [ ——1
- (B visble [Show all
@ —
~ ch_GSV1AMEIUVI[T]
> 4ch_GS_v1.3MF(Blue] [2]
> 4ch_GS v1.3MF[Green] [3]
> 4ch_GS_v1.3MF[Red] [4]
> 4ch_GS_v13MFUV][3]
> dch_GS v1.3MF[Blue] [5]
> 4ch_GS_v1.3MF(Green] [7]
> 4ch_GS_v1.3MFlRed] (2]
> 4ch_GS_v13MFUV] 9]
> 4ch_GS_v13MF[Blue] [10]
> 4ch_GS_v1.3MFlGreen] [11]
> dch_GS_v1.3MF[Red] [12]
Loeus Fim) U193 _yva.omr 1ias veen =
loaded. —I
[5:5:53 PM] 4ch_GS_v1.3MF has been
r loaded.
[5:7:27 PM]  Siicing started
[5:7:33 PM] Sicing time: 5.6 seconds.
[5:7:33 PM]  Saving MNF file completed in
6.10 sec.
[5:8:36 PM]  Slicing started
[5:8:42 PM] ~ Siicing time: 5.6 seconds.
0.8 [5:8:42 PM] Savina MNF fle comoletedin =~ ™
e —

Fig. 11. Slice preview of multi-color model
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You can preview slices using a button above.

As shown above, the UV and Blue parts are sliced separately, but overlapping areas won’t be
shown in this stage. Since the slice preview displays UV first and then Blue next, the
overlapping Blue area is hidden for now. Actual printing slices will be shown after the slicing

process.
. Slicing

Press the “Export MNF” button to start slicing (blue box in Fig. 11)
With a printer name of “MONO3_4CH?”, the MNF configuration window will be different from

1CH printing.

s Configure MNF format ? *
Configure MNF format
Machine | MONO3_4CH |
4CH Setting
[ Save As New | [ Save | [ Delete | | Imported colors
Imported channels: UV, Blue, Green, Red
e 2 e g — 4CH profile name
Slicing thickness
RN — Slice thickness (um)
(" DMD-O(UV/Blue) \ [ DMD-1(Green/ R N
LED colors —_
s 1ep v = LED [Green =] N\ Bottom exposure
- ~ count
Channel ON/OFF | Enable ON Enable ON
Base exp. sec. Base exp. m sec.
_//P Layer exp. sec. Layer exp. [3.0 |3 sec.
Exposure Setting /4>Start delay sec. Start delay m sec.
Delay time/ LED [Ble ] LED [Red =]
Enable ON =2 Enable ON <
Base exp. |5.0 +| sec. Base exp. sec.
Layer exp. Sec. Layer exp. SEC.
Start delay |0.5 > | sec. Start delay sec.
- J J
@| _Cancel]
Projector #0 Projector #1

Fig. 12. MNF configuration window for 4CH printer

e The left column is for the projector 0 and the right is for the projector 1.

e The first row (UV and Green in Fig. 12) will be turned on at the same time, and the second row

(Blue and Red) will be followed.
The profile shown in Fig. 12 will turn on LEDs with a following sequence (1 step = 1 sec).
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uv | I I

Blue [ [ .

Green ] | I

Red [ I I

Fig. 13. LED timing diagram generated by the setting shown in Fig. 7

e \When you finish editing the profile, press “OK” to export an MNF file (printing file).

QIPAXBLO=2ca0A BEANALLL

Model view| Siice vew| Process

IMAXDLO=20mO0ABINALLL

Model view| Siice view| Process

1920x1080 WV 1920 x 1080 BLUE

Jul[me g

beete ] © beete ] ©

nnnnnn

Ju [m g

File ook Help Langusge

HEEOORAXDBLIO® =22

Fle ook Help Lengusge

Model view| Siice view'

0. LR Sk Sice dely
(20 (mm) tpe (e

n (sec * o:
oo B[ 2 | BEosBEBEosB( << < > > Daete | O e

Heght  Ske  Bo. R Ske Sicedsly
g () number () (mm)  fpe  (sec)
=

Hoswo B[ 5 W BEBEeBos B << )< J( > )( > voere | ©

N HEEOOMAXBLOcoa0 A BB NALAALMN B GE &

Models| support  Slice

2

000

w0 T3 @ o000 [

Fig. 14. Slice view after slicing completed.

After the slicing is finished, each slice will be shown on the “Slice view” tab.

distance, slice type, and slice delay time.

USB drive.

4. Single color grayscale printing

You can navigate through all slices and check slice information including exposure time, lift

Note that the slice type parameter is for 1CH printing files, so leave them as they are.
After you confirm everything is correct, you can send the MNF file to the printer via network or

e It's possible to create a single color grayscale 3MF file. In this case, use a single color (for

example, UV (0,0,1) ~ (0,0,255)), but different grayscale.
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e When you import multi-color in a single color printer profile (for example, Mono3_23um), then
the color information will be ignored, but the grayscale information is still valid once you enable
the grayscale slicing from the MonoWare option.

® \
HEGEOCEMNAXDLILOQ=2Cc2 A0 NAAAALAHN HH [MONG3_23um |

Model view | Slice view | Pracess | Madels| Support  Slice |

Model manipulation

& scle lock Z max |

size [ooo ][ o0 [ o000 |

J% Move children lock
[ ]
Rotate D:
[ ]

1°0 IR0 I°0 IO

4ch_GS_v1.3MF [2]
Ach_GS v1.3MF [3]
Ach_GS_v1.3MF [4]

Ach_GS_v1.3MF [3] |
4ch_GS_v1.3MF [6]
Ach_GS v1.3MF[7]
Ach_GS_v1.3MF [8] ‘

Ach_GS_v1.3MF [9]
4ch_GS_v1.3MF [10]
4ch_GS_v1.3MF[11]

4ch_GS v1.3MF[12] ‘

T =]
Height Slice Exp. Lift Slice M ==
. number (o) @m  twe O 1920 x 1080 I[;gesda PM] 4ch_GS_v1.3MF has been L]
o | [5:7:27 PM]  Slicing started
[0 ] ol << J[ < J[ > J[>] Delete | [5:7:33 PM1 Slicina fime: 5.6 <ecands |

Fig. 15. Slice images of multi-color 3MF file using a single channel printer profile

5. Scene creating using STL files (without 3MF file)

e You can also create a scene using regular STL files without a 3MF file as shown in Fig. 16.

A% MonoWare 0.47 — O %

File Tools Help Language

HEGOOMAXGLO®=2ca0A BB 0AAAAHN BH S

Model view | Slice view Process | Models Support Slice

Model manipulation
&) scale lock zmax [ 208 [J
o
Size [ 1000 J[ 1000 J[ 300 |

=t 3 Move children lock
B o
i) ll:
@ Rotate [ e
& |
g 20 Visble [Show all|
(s0) CubeSquare.stl [1]
50 q

CubeSquaresstl [2]

Cylinder.stl 3]

Conestl [4]

Roter T 8w i e =]

. . . . [5:5:53 PM]  4ch_GS_v1.3MF has been
This scene was created by importing STL files and by L e
i [5;7;33 PM] Slicing time: 5.6 seconds.
changing grayscale values manually ey [5:7:33 PM]  Saving MNF file completed in

— 6.10 sec.
0.00 I5:A:36 PM1  Slicinn startad j

Fig. 16. Single color scene with 4 STL files with different grayscale
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e Since a single color printer profile is selected, the imported STL files have a single color (UV).
e Once the grayscale slicing is enabled in the MonoWare option, you can see each model’s
grayscale when you click the model. The last part of the model information (ex. GL:255) means

the grayscale value.

| File Tools Help Language

HEEOORAXRLO=2cadA TR NDAAAAHEHEE &

Hei
| If two models with different grayscale are overlapped, a

[ ood bigger side will be drawn in the slice images.

Q

Model views | Slice view | Process | Models Support Slice

Model manipulation

& scale lock zmax [ 298 [J

Size 1000 J[ 1000 J[ 300 |

Move children lack
il:
Rotate [
|
3 visble (Show all|

CubeSquarestl [1]
CubeSquarestl [2]
Cylinder.stl [3
Conestl [4]

LJe£os PI] I3 _vL 30 Has ueen =]
loaded.

[5:5:53 PM] 4ch_GS_v1.3MF has been

loaded.

[5:7:27 PM]  Slicing started

[5:7:33 PM]  Sicing time: 5.6 seconds.

[5:7:33 PM]  Saving MNF file completed in

6.10 sec.
I5:8:36 PM1  Siicinn started =l

Fig. 17. Slicing of single color grayscale scenes
m If you create a scene by importing STL files (for both colors and grayscale), you

can save the scene with that information.

As of MonoWare version 0.47, you can enable boundary smoothing for multi-color
slicing and grayscale slicing, however, please note this option will lead to longer slicing time

(up to 30% longer).

6. Closing remarks

e If you have any issues while using the printer and software, please contact us at

info@monoprinter.com
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