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SOFTWARE SETUP

In order to be able to control helloBEEprusa and print through the computer, you need to use
an OpenSource software that is developed by the 3D printing community.

PRONTERFACE

This software can be used to help you calibrate the print bed, load/unload filament

and do other operations.

You can download it from this link - version "Printrun-Win-Slic3r-03Feb2015":

http://koti.kapsi.fi/~kliment/printrun/

To make sure that the Pronterface is correctly configured, follow the next steps:
Go to "Settings” and select "Options”, and make sure to put these settings in "Edit settings”.

L)

File Tools Advanced Settings Help

Port ICOMB v |@| 115200 v | Di

Conne

nZ:

Motors off IXY: 3000 ilmm/mm
ly File Tools Advanced | Settings | Help
W W
Q ; Macros 4
oall | Options
“f Slicing settings

A

Debug communications

Heat: Off [230 (abs v | Set Lt -
Bed:_OFF [0(oM) ] Set A9 e
Bxtrude | Reverse 30
Length: Speed: 20

s Hmme[isee =A™ 10
Print speed: — }—— [100 il% Set | Qrarget
7:39.6 /0.0 8:39.3 /0.0 T0:39.6 /0.0 T1:29.6 /0.0 @:0 B@:0

Pronterface

Settings
Printer settings | User interface | Viewer | Colors | External commands |

Serialport. [COM12

e, default config)

Baudrate | 115200
TCP streaming mode [~
RPC server [V

DR ¥

L

Bed temperature for ABS | 100

Bed temperature for PLA | 60

Extruder temperature for ABS | 240

Extruder temperature for PLA | 220

X &Y manual feedrate | 3000

2Zmanual feedrate [ 100

€ manual feedrate [ 100
200.00

Width 185.00 3‘ Depth
| Y offset 0.00

Eji’ Height 190.00
| Zoffset 0.00

Build dimensions X offset 0.00 j
Xhome pos. [0.00 = Y home pos. |0.00
Monitor printer status ¥
-

Circular

bbbl e o e e e el L

g Zhome pos. | 0.00

Extruders count |2
Clamp manual moves [~

kL]




CURA 15.04

In order to generate G-code for printing, you can use Cura 15.04.
Please download only related versions from this link:
https://ultimaker.com/en/products/cura-software/list

n |

File Tools Machine Expert Help
Basic | Advanced | Plugins | Start/End-GCode
oy
Layer height (mm) 0.1

Shel thickness (mm) 08

Enable retraction =
Fill
Bottom/Top thickness (mm) 0.8

Fill Density (%) 20 =
Speed and

Print speed (mm/s) 35
Printing temperature (C) 230
2nd nozzle temperature () 0
Bed © 0
Support

Support type None
Platform adhesion type  None
Support dual extrusion First extruder
Dual extrusion

Wipe&prime tower (]
Ooze shield
Filament

Diameter (mm) 175
Diameter2 (mm) 175
Flow (%) 100.0

Cura 15.04 screenshot



Before you start using this software you need to create a correct profile.
Add helloBEEprusa as a new machine on Cura 15.04

Go to "File > Machine settings” and click on "Add new machine”.

Follow the next screenshots and use the same options.

Configuration Wizard Configuration Wizard Configuration Wizard “-‘
Add new machine wizard Select your machine Other machine information Custom RepRap information
This wizard will help you in setting up Cura for your machine. What kind of machine do you have: The following pre-defined machine profiles are available RepRap machines can be vastly different, so here you can set your own settings.
(O uttimaker2 Note that these profiles are not guaranteed to give good results, Be sure to review the default profile before running it on your machine.
S or work at al. Extra tweaks might be required. I you Mke o desouk profee e
Qb el Fyou find issues with the predefined profiles, e e e S R IRCES
O uttimaker2go or want an extra profile. L
() Uttimaker Original Please report it at the github issue tracker. You will have to manually install Marlin or Sprinter firmware.
(O Uttimaker Original+ O Machine name hell
() printrbot loBEED I
(O Lulzbot TAZ Machine width X (mm) 185
O Luizbot Mini Machine depth Y (mm) 200
®) Other (Ex: RepRap, MakerBot, Witbox)
1) ( SEE A ) Machine height Z (mm) 190
The collection of anonymous usage information helps with the continued improvement of Cura.
This does NOT submit your models online nor gathers any privacy related information. Pozzee st 0.4
‘Submit anonymous usage information: Heated bed

For full details see: http://wiki.ultimaker.com/Cura:stats Bed center is 0,0,0 (RoStock) [

() Zone3d Printer

O julia

O katihal

(O punchtec Connect XL

©® Custom...

< Back Next > Cancel <Back Next > Cancel < Back Next > Cancel <Back Finish Cancel

Access to "Machine — Machine settings...” and compare with the following screenshot:

Machine settings

[ Beethefirst| Hellobeeprusa

Machine settings Printer head size

E-Steps per 1mm filament 0 Head size towards X min (mm) 0

Maximum width (mm) 185 Head size towards Y min (mm) 0

Maximum depth (mm) 200 Head size towards X max (mm) 0

Maximum height (mm) 190 Head size towards Y max (mm) 0

Extruder count 2] v Printer gantry height (mm) 0

:eaac::: z:nter 0,0 Conmunication:scttings

Build area shape Square v Serial port AUTO e
GCode Flavor RepRap (Marlin/Sprinter) v Baudrate 115200 %
Extruder 2

Offset X 0

OffsetY 0

Ok Add new machine Remove machine Change machine name 4




Access to "Expert = Open expert settings...” and compare with the following screenshot:

Expert config
Dual extrusion Support
Wipe&prime tower volume per layer (mm3) 15 Structure type Grid v
Retraction Overhang angle for support (deg) 60
Minimum travel (mm) 1.5 Fill amount (%) 30
Enable combing No Skin v Distance X/Y (mm) 0.7
Minimal extrusion before retracting (mm) 0.5 Distance Z (mm) 0.15
Z hop when retracting (mm) 0.1 Black Magic
2 Spiralize the outer contour ]
Skirt
Only follow mesh surface ]
Line count 1 )
Brim
Start distance (mm 3.0
(mm) Brim line amount 20
Minimal length (mm) 150.0
Raft
2L Extra margin (mm) 5.0
Fan full on at height 0.5
B e et (T Line spacing (mm) 1.0
Fan speed min (% 100
P (%) Base thickness (mm) 0.3
F d % 100
an speed max (%) Base line width (mm) 0.7
Minimum speed (mm/s 10
o ) Interface thickness (mm) 0.2
Cool head lift O
Interface line width (mm) 0.2
Infill )
Solid infill top L 0.0
Solid infill bottom First Layer Airgap 0.22
Infill overlap (%) 15 Surface layers 2
Infill prints after perimeters ]

Surface layer thickness (mm) 0.27

Surface layer line width (mm) 0.4

Fix horrible

Combine everything (Type-a) [ _|
Combine everything (Type-8) [ ]
Keep open faces ]
Extensive stitching Il

Ok




CONFIGURE SETTINGS

Follow these screenshots and use the same options.

File Tools

Machine Expert Help

Basic | Advanced | Plugins | Start/End-GCode

Quality

Layer height (mm) 0.1
Shell thickness (mm) 0.8
Enable retraction
Fill

Bottom/Top thickness (mm) 0.6
Fill Density (%) 10
Speed and Temperature
Print speed (mm/s) 30

Printing temperature (C) 220
2nd nozzle temperature (C) | 220

Bed temperature (C) 60
Support
Support type None

Platform adhesion type Mone
Support dual extrusion First extruder

Dual extrusion

WipeSprime tower O
Ooze shield O
Filament

Diameter (mm) 1.75
Diameter2 (mm) 1.75
Flow (%) 100

File Tocls Machine Expert Help
Basic | Advanced | Pplugins | Start/End-GCode

Machine

Nozzle size (mm) 0.4
Retraction

Speed (mm/s) 40

Distance (mm) 4.5

Dual extrusion switch amount (mm) | 10

Quality

Initial layer thickness (mm) 0.3
Initial layer line width (%) 100
Cut off object bottom (mm) 0.0
Dual extrusion overlap (mm) 0.15
Speed

Travel speed (mm/s) 150.0
Bottom layer speed (mm/s) 20
Infill speed (mm/s) 0.0
Top/bottom speed (mm/s) 0.0
Outer shell speed (mm/s) 0.0
Inner shell speed (mm/s) 0.0
Cool

Minimal layer time (sec) 5
Enable cooling fan

Eile Tools Machine Expert Help
Basic ?Advanced [ Plugins} sStart/End-GCode

Plugins:

Pause at height
Tweak At Z 4.0.2

Enabled plugins

NOTE: for ABS filament, choose Printing temperature of about 240°C

and Bed temperature of 100°C or more.

For PLA filament, choose printing temperature of about 220°C

and Bed temperature of about 60°C.




Follow these screenshots and copy the following commands.

Basic | Advanced | Plugins | Start/End-GCode |

'

end.gcode
preSwitchExtruder.gcode
postSwitchExtruder.gcode
start2.gcode

end2.gcode

:Sliced at: [day]} {[date] {time}

;Basic settings: Layer height: {layer_heic
;Print time: {print_time}

sFilament used: {filament_ amount}m {filam
;Filament cost: {filament_cost}

;M190 S{print_bed_temperature} ;Uncomment
:M109 S{print_temperature} ;Uncomment to ¢
G21 ;metric values

G90 ;absolute positioning

M107 ;start withl the fan off

G28 X0 Y0 ;move X/Y to min endstops

G28 20 ;move Z to min endstops

Gl Z15.0 F{travel_speed]} ;move the platfo:
G92 E0 ;zero the extruded length

Gl F200 E3 ;extrude 3mm of feed stock

G92 EO0 ;zero the extruded length again

Gl F{travel_speed)}

:Put printing message on LCD screen

M117 PZiREing

USE THE FOLLOWING COMMANDS FOR START.GCODE:

;Sliced at: {day} {date} {time}

:Basic settings: Layer height: {layer_height} Walls: {wall_thickness} Fill: {fill_density}
;Print time: {print_time}

;Filament used: {filament_amount}m {filament_weightlg

;Filament cost: {filament_cost}

:M190 S{print_bed_temperature} ;Uncomment to add your own bed temperature line
:M109 S{print_temperature} ;Uncomment to add your own temperature line

G21 ;metric values

(90 ;absolute positioning

M107 ;start with the fan off

628 X0 YO0 ;move X/Y to min endstops

(628 Z0 ;move Z to min endstops

G1215.0 Fitravel_speed} ;move the platform down 15mm

(692 EQ ;zero the extruded length

G1 F200 E3 ;extrude 3mm of feed stock

G692 EQ ;zero the extruded length again

G1 Ftravel_speed}

;Put printing message on LCD screen

M117 Printing



USE THE FOLLOWING COMMANDS FOR END.GCODE:

:End GCode

M104 SO :extruder heater off

M140 SO ;heated bed heater off (if you have it]

G91 ;relative positioning

G1 E-1F300 ;retract the filament a bit before lifting the nozzle, to release some of the pressure
G1Z+0.5 E-5X-20Y-20 F{travel_speed} ;move Z up a bit and retract filament even more

G28 X0 YO ;move X/Y to min endstops, so the head is out of the way

M84 ;steppers off

G90 ;absolute positioning

USE THE FOLLOWING COMMANDS FOR PRESWITCHEXTRUDER.GCODE:
;Switch between the current extruder and the next extruder, when printing with multiple extruders.
;This code is added before the T(n)

USE THE FOLLOWING COMMANDS FOR POSTSWITCHEXTRUDER.GCODE:
;Switch between the current extruder and the next extruder, when printing with multiple extruders.
;This code is added after the T(n)



USE THE FOLLOWING COMMANDS FOR START2.GCODE:

:Sliced at: {day} {date} {time}

;Basic settings: Layer height: {layer_height} Walls: {wall_thickness} Fill: {fill_density}
:Print time: {print_time}

;Filament used: {filament_amount}m {filament_weightlg

:Filament cost: {filament_cost}

:M190 S{print_bed_temperature} ;Uncomment to add your own bed temperature line
:M104 S{print_temperature} ;Uncomment to add your own temperature line
:M109 T1 S{print_temperature2} ;Uncomment to add your own temperature line
:M109 TO S{print_temperature} ;Uncomment to add your own temperature line
G21 ;metric values

G90 ;absolute positioning

M107 :start with the fan off

G28 X0 YO ;move X/Y to min endstops

G28 Z0 ;move Z to min endstops

G12Z215.0 F{travel_speed} ;move the platform down 15mm

T1;Switch to the 2nd extruder

G92 EO ;zero the extruded length

G1 F200 E10 :extrude 10mm of feed stock

G92 EO ;zero the extruded length again

G1 F200 E-{retraction_dual_amount}

TO :Switch to the first extruder

G92 EO ;zero the extruded length

G1 F200 E10 :extrude 10mm of feed stock

G92 EO ;zero the extruded length again

G1 Fltravel_speeds}

;Put printing message on LCD screen

M117 Printing



USE THE FOLLOWING COMMANDS FOR END2.GCODE:

:End GCode

M104 TO SO ;extruder heater off

M104 T1 SO ;extruder heater off

M140 SO ;heated bed heater off (if you have it]

G971 ;relative positioning

G1 E-1F300 ;retract the filament a bit before lifting the nozzle, to release some of the pressure
G1Z+0.5 E-5 X-20 Y-20 F{travel_speed} ;move Z up a bit and retract filament even more

G28 X0 YO ;move X/Y to min endstops, so the head is out of the way

M84 ;steppers off

G90 ;absolute positioning

10



BED CALIBRATION

In order to be able to print, you first need to calibrate the bed.
You need to evenly level the bed so the first layer of the print can adhere well to the bed,

otherwise it may ruin your print.

For this you can use the Pronterface or the LCD.

USING PRONTERFACE

Before starting to level the bed, you can jog the extruder

and the bed using the jog buttons (picture below) on Pronterface.
You can move the Z axis in a way that the nozzle stays a bit closer
to the bed and is essential for the following steps.

Use the 3 screws to level the bed. This is done to give the same clearance from the nozzle on all

points of the bed.

1



Next step is to adjust the home Z axis so the nozzle is at a distance of about 0.2mm from the bed.
You can use a paper sheet as reference for the needed distance. Use the Pronterface jog panel for this.

Example of the nozzle staying at about 0.2mm from the bed

12



USING THE LCD
You can use the LCD to level the bed also, follow the next steps:
In the LCD push the button to have access to the “info screen™;

In "info screen” select "Prepare”;

.InFm SRS
Prepare

Contro
Fr-inmt. from

In "Prepare” go to "Move axis"and select "Move 1mm";
Prehest. FLA
Preheat. AES
Lo ] oo

Mowe
Mo

Hl = s
SEact iLiclar

Rotate the button to the right or to the left to make the axis move, (note that the extruder motor

only move if the extruder is heat but in this case you don’t need to move it);

13



LOAD/UNLOAD THE FILAMENT
USING THE LCD (EXTRUDER 0 ONLY)
You can follow these steps to load/unload through the LCD, but this only works for the extruder O:

1. In the LCD push the button to have access to the “info screen”;

2.In "info screen” select "Prepare”;

3. In "Prepare” go to "Preheat PLA" or "Preheat ABS™;

4. In "Preheat PLA" select "Preheat PLA 1", the printing table and the extruder O will start heating;

0. After finishing heating, push the button to go to the "info screen” and select "Prepare”;

6. In "Prepare” go to "Move axis” and select "Move Tmm”";

7.1n "Move Tmm" select "extruder”;

8. In this screen you rotate the button to the right if you want to load and to the left if you want to unload.

*Info scresn
Prerars
EDHtPQl
Print. from

o Moue
Mowe A +  Maoue )
Moue o Mo s

Mowe B, 1im Extruder

14



USING PRONTERFACE

You can load/unload filament using the Pronterface control panel.

A X A% @z e
@
0.1
-X 03‘: \ +x :
&SN YA
Heat: 185 (pla)
2
Bed: Off | 130.0 (userl] 1
Tool: | Extrude | Reverse
Length: Speed: ’
5.0 = mm e [100.0 =] rom/ -1
Print speed: —Ji 100 = Set | -

00BN

To load, first you need to set

the extruder heating temperature

and wait for the temperature to reach
that value.

You can check progress on the graph.
When the extruder reaches

the temperature, then you can click on
the Extrude button and

insert the filament into the extruder.

To unload, you also need to set

the same extruder heating temperature.
Afterwards, just click the Reverse button
and gently pull the filament from

the extruder.

You can change the extruder by clicking on the button next to “Tool", Tool O is for the first extruder

and Tool 1 is for the second extruder.

15



FIRST PRINT

For our first print we will be using the free 3DBenchy 3D model - you can download it here:
http://www.3dbenchy.com/
There are two ways to print:

CURA AND SDCARD
After we correctly configure Cura 15.04, we just need to import the STL file and export the Gcode.

We export the Gcode by doing “"Save toolpath”

and choose to save it in your SDCard.

Now insert the SDCard on the printer and with the LCD button,
navigate to "Print from SD" and choose the file.

SihoursiZminutes . . _ _ _ .
3199 meterd2lgram Your printer will start heating and will then print the object.

iloometegslgiam

PRONTERFACE AND USB CABLE
First configure Pronterface and Cura, after that, use Cura to generate the GCode of the object

you want to print.
Connect the printer trough the USB.

port [ComMi1 v]g] 115200 ] connect | Reset | woadfie | 5o [ print | pause | off |

Click on the “Connect” button and the printer will be connect to Pronterface, after that click
on the “"Load file” button and select the Gcode file that was generated by Cura before.

Now click on “Print”, the printer will start to heat up and will print after that

Remember to never disconnect the USB cable or close the Pronterface, the printer will stop

if you do that.
16



GETTING STARTED
WITH DUAL EXTRUSION

Before you start printing with dual extruders, you need to setup the offset of the extruders.

HOW TO SET THE OFFSET OF THE EXTRUDERS
Download and drag it onto the printbed in Cura this file:

https://github.com/beeverycreative/helloBEEprusa-software/raw/master/dual_extruder_offset.amf

n |

File Tools Machine Expert Help
Basic | Advanced | Plugins | Start/End-GCode |
Quality

Layer height (mm) 0.1

Shell thickness (mm) 0.8

Enable retraction - g
ONIAmeted0gram

Fill

Bottom/Top thickness (mm) 0.6

il Dersity (%) k] []
Speed and

print speed (mm/s) Ell

Printing temperature (C) 200

2nd nozzie temperature (C) 200

Bed temperature (C) 70

Support

Support type None

Platform adhesion type  None

Support dual extrusion Second extruder

Dual extrusion

WipeBprime tower a

Ooze shield a

Filament

Diameter (mm) 175
Diameter2 (mm) 175
Flow (%) 100

17



Export the G-Code and print. Grab a metric ruler

and measure the distance of any axis offset
that exists on the 3D-printed object.
The Red rectangle and the Yellow rectangle should
coincide. If they're not, measure the offset
between them.
. — =

Ultimaker2 | Btf | Bee_Plus | Perfi_Tester | Helobeeprusa
. Machine settings Printer head size
Now you need to setup in Cura the offset. E Stepsper i fament 0 Head szetowerds X i o) [0
. . . Maximum width (mm) 185 Head size towards Y min (mm) |0

Go to Machine —>Machine Settings: Masimum deptn (o) 200 Head sz towercs Xoma (o) 0
Maximum height (mm) 190 Head size towards Y max (mm) |0

under Extruder 2 change the Offset X and the Offset Y §| cowercart vl e gsnybegtom [0
Heated bed - .

to the number that was measure before Machne conter 0,0 [] o icaion settee
Build area shape Square v Serial port AUTO v

(in this example, offset of 2.53mm for X and 0 for Y. S— . CL M-
Extruder 2

Ok Add new machine Remove machine Change machine name

Test the offset and repeat the process if the print
does not looks good.
Example of printed part with a good offset setup:

18



SET UP THE TWO EXTRUDERS WITH THE SAME HEIGHT

Ensure that the X carriage has the exact same height, using its Z motor as a reference, and ensure
that the bed is calibrated with the lowest nozzle as reference.

19



With the extruders on the center of the heatbed and

| with the lowest nozzle touching the table,

take off the blower off the extruder
{ thatisn't touching the table;




STEPS TO PRINT WITH TWO EXTRUDERS

1. Load the two STL files into Cura, for instance these 3DBenchy files.
The first loaded STL file will be printed on extruder 0 and the second one on the extruder 1.

2. Select any object and with mouse right click and select "Dual extrusion merge”:

3. After the merge, the model will have 2 different colours.
The yellow part will be printed by with extruder 0 and the red part by extruder 1:

Center on platform
Delete object
Multiply object

Split object into parts

Dual extrusion merge

Delete all objects

Reload all objects

Reset all objects positions

Reset all objects transformations

4. Now export the ready-to-print G-Code.

21
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