HYREL LLC

Advanced Printing Techniques:
Mastering Multi-Head Printing




Mastering Multi-Head Printing

» In order to do proper multi-head printing, the
user must follow this training from the
beginning to the end.

» WARNING: Any deviation from this guide for
first-timers will result in failed prints.




Roadmap

» Simple Print (Terra firma)

» Aligning Print Heads (Z-Alignment)

» Parallel Print, Performance Verification
» Parallel Print Alignment Marks

» Calibrate Offsets (X & Y Alignment)

» Series Print

» Support Print
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Simple Print - Overview

» Purpose: Make sure the printer is in tram and
the printer is working properly.

» This establishes a solid foundation for the
rest of the steps toward advanced printing /
fabrication.

» We accomplish this by demonstrating we can
print a simple, single color/material part
without issues




Simple Print - 1-By-1

» Check Tram
» Install Head “Master” in slot 2
» Set Head of single extruder to bed
3 ita_rt with a *.gcode file you’ve printed, it must not be larger than 2” in the X-
Xis
NOTE: The shorter / smaller the print, the better
» Print

» If *.gcode does not finish correctly, work backwards
- Re-slice .stl file - If this works, continue from top
- Adjust Slic3r settings / Recipes - Then re-slice, and continue from top
- Re-orient/rotate/scale .stl file - Then adjust, re-slice, continue from top
- Heal .stl file - Then Re-orient, adjust, re-slice, continue from top
- Re-design model - Then heal, re-orient, adjust, re-slice, continue from top

If *.gcode finishes correctly, remove the print from the build platform & move
forward to next step.
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Simple Print

Install Head “Master” in slot 2

1x3 Yoke
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Simple Print
Load G-Code

3
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Simple Print

Turn on the Heat, & when ready, Print

o @ . d . ] . e @
ill job Show Light Motor Functions Settings ALARM RESET

3D View ictures  Web Browser | Aux Editor Temperature Curve Slic3rS * | * | | STL Mgr | Project Composer GCode Editor | 3DVisual * | *

e j . . Show o500 6

Move File EDIT Refresh Gcode

IELSY | | part2 || | Part3 || | Part4 | | Parts || | Parts | E PN

G1 X56.730 Y37.186 E0.01839 ; skirt
G1 X57.010 Y36.966 E0.01851 ; skirt
G1 X60.580 Y34.466 E0.22650 ; skirt
G1X60.870 Y34.286 E0.01774 ; skirt
G12X61.180 Y34.116 E0.01837 ; skirt

G1 X65.130 Y32.276 E0.22646 ; skirt
G1 X65.450 Y32.146 E0.01795 ; skirt
G1 X65.780 Y32.046 E0.01792 ; skirt
G1 X69.990 Y30.916 E0.22653 ; skirt
G1 X70.340 Y30. 836 E0.01 866 sklrt

(. : >
Find |Help | Part Position | View Control Code Helper | Ed * | *
(7] << > > M Maich Case
() Find Q Q Q Z B Whole Word

[Tables and Firmware | Advanced Settings | Motion Contol

[Advanced[ Head Control




Aligning Print Heads - Overview

» Purpose: Certify each print head is level to each
other in the Z-Axis.

» In order to setup perfect extruder head parallel
prints, we need to confirm the exact position of
the nozzles relative to each other in the Z-Axis
are set to the bed.

» We accomplish this by designating the left-most
extruder head as the “Master”, and all heads to
the right as the “Clones”, then physically setting
all nozzle heights to the height of the “Master”

\\\\\\\\\



Aligning Print Heads - 1-By-1

» With the Head “Master” in slot 2
» Set Head “Master” to the bed
» Loosen the PCA screws on “Clone”

» Install Head “Clone” in slot 3, do not tighten
the Set-screws

» Gently press down on the extruder body of

the “Clone” extruder until the nozzle touches
the bed

» Tighten the Set-screw
» Set the Spacer Board
» Tighten the PCA screws on “Clone”




Aligning Print Heads

Set Head “Master’ to the Bed




Aligning Print Heads

“Clone” Extruder installation into slot 3
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Aligning Print Heads

Loosen the PCA screws on “Clone”




Aligning Print Heads

Install Head “Clone” in right-hand slot

DO NOT TIGHTEN
SET-SCREW Yet




Aligning Print Heads

Gently press down on the extruder body
of the “Clone” extruder until the nozzle
touches the bed




Aligning Print Heads

Tighten the Set-screw

Tighten Set-Screw




Aligning Print Heads
Set the Spacer Board (1 of 2)




Aligning Print Heads
Set the Spacer Board (2 of 2)




Aligning Print Heads

Tighten the PCA screws on “Clone”




Parallel Print - Overview

» Purpose: Print multiple copies of a single
part with multiple extruder heads.

» Doubling, Tripling, or even Quadrupling the
printing ability of the HYREL machine will
increase the user’s production of usable parts
within the same time it takes to print a single
part.




Parallel Print - 1-By-1

» Align Heads € Manditory
» Check Tram
» Use same *.gcode file as the Simple Print
» NOTE: The shorter / smaller the print, the better
» I]nZEhe “Clone” extruder settings, set to “Head Alias
» Print

» If *.gcode does not finish correctly, more than likely,
the heads are out of alignment. Re-align the heads,
and retry.

» If *.gcode finishes correctly, remove the prints from
the build platform & move forward to next step.




Parallel Print

Set Extruder 2 to “Clone” Extruder 1
- Go to the “Control” tab




Parallel Print

Set Extruder 2 to “Clone” Extruder 1
- Click the = button to get to the “offsets”
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Parallel Print
Click the = button to get to the “offsets”

Extruder Extruder Extruder Extruder Extruder Extruder
Main Material Temp Flow Prime Offsets

oo ] T B
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Print Temp

Nozzle

T=xxx T=xxX
OverRides Pime—

Pulses/nl Steps

offsets

Head Alas
OFF

NS 10000 -

Time
-Ms

® mm OverRide N4 0.000:
0.350 - G-Code B Steps yd4 0.000:
La)rer z Safe Operiing Limits 1 -000 - =
[ NIz 10000 =
in mm : MI M OverRide . Ea I"’I
0.150 - G-Code . | "

| | . I i
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Parallel Print

In the extruder “offsets” settings,
Click to set to “Head Alias 12”.

This “clones” Extruder 1.

| T=xxx
01 2] A e—

Head Alias
12

X NEEIR

RUN (.)
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— -
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— -

WARNING: Cloning the head(s) is not persistent and will not save
_g*\\\?‘ Rt when you close Repetrel and/or shut down the machine.



Parallel Print

Click the = button to return to
the “Extruder Main” Sub-menu.

Extruder Extruder Extruder Extruder
Offsets Head Info Soap String Main

T=xxx HH

offsets Head IniG

1

2
X IR
v IR
74 000"

Soaper Ref
1.00,MKO,-
1,CUSTOM,

MK1,1Meg,H
igh, Sixteent

32 ffda 054346




Parallel Print Alignment Marks

Overview

» Purpose: To create calibration prints for the
extruder heads for series and multiple head
printing

» In order to setup perfect extruder head offsets in
the X & Y Axises, we need to specify the exact
position of the nozzles relative to each other.
Therefore, we use this parallel print to setup for
Calibrating the Offsets in the X & Y Axises.

» We accomplish this by printing the “Parallel Print
Alignment Marks” first.




Parallel Print Alignment Marks
-By-1
Remove all prints from the build surface
| oad “Para

Print “Para

» When com
FROM THE

]

<
)
<

lel Print Alignment” G-code
lel Print Alignment” G-code

nlete, DO NOT REMOVE PRINTS
BUILD PLATFORM




Calibrate Offsets — Overview

» Purpose: To get and set the X & Y Axis
offsets for all extruder heads.

» In order to setup perfect X & Y Axis, we will
use the camera’s red crosshairs to align,

assign, and save the offsets to each extruder
head.

» We accomplish this using the following steps:




Calibrate Offsets - 1-By-1

» With the Parallel Print Alignment prints on the build platform:

» Use Yoke Camera to determine the origin with the left-most
extruder’s print

- The camera’s red crosshairs need to be aligned to the Printed “+” of the
what the left-most extruder printed with the Parallel Print Alignment print

- Use the “Fine Move” button to fine-tune the position of the camera’s red
crosshairs with the Printed “+” of the corresponding extruder head

> Click on the red X & Y Axis read-outs in the Manual Control sub-menu

» Then use Yoke Camera to determine the offset for the extruders
to the right of the left—-most head

- The camera’s red crosshairs need to be aligned to the Printed “+” of that
extruder’s Parallel Print Alignment print

- Use the “Fine Move” button to fine-tune the position of the camera’s red
crosshairs with the Printed “+” of the corresponding extruder head

> Use the Extruder Controls to “grab” the offsets for the Heads automatically
» Flash the Heads




Calibrate Offsets
Click the = button to get to the “offsets”

Extruder Extruder Extruder Extruder Extruder Extruder
Main Material Temp Flow Prime Offsets

oo ] T B
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Print Temp
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T=xxx ﬁ T=xxx
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OFF
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Time
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Calibrate Offsets

In the “offsets” extruder settings,
Make sure all extruders are set to
“Head Alias OFF’.

T=xxx \ T=xxx
- nffsets nffeate
Head Alias Head Alias
OFF Off

: 0.000 >
: Y 0.000:
/

coffsets ———

Head Alias
12

Head Alias
OFF

0.000:
0.000:

0.000: - 0.000:




Calibrate Offsets

Open the “Camera” tab
- Start yoke camera

HE = 8. 0. £ T
File RunJob Kill job Show Light Motor Functions Settinas

3D View Control  Pictures | Web Browser | Aux Editor Temperature Curve | Slic3

Press Play

@ @

ALARM RESET

=
) -
‘&F

Button

Show in Log: @ Commands Olnfos ©Warnings oErrors

Brightness:

Hyrel Printer Found, 5W Rev>Hy: 1.85 .
>IN: 0: Buffer Flushed

»>ER: 91: 255: HEATER Unit: Heater over temperature limit - actualTemp=110.8 limit=110.0 (tot
»>FR: 91: 255: HEATRR Tnir: Heater nveT remmeTature limin -

ACTNAlITemn=110.8 1imin=110.0 I(tnt

Contrast: Q

Use these
arrows to
navigate
to the
“Camera”
tab




Calibrate Offsets

Starting with the Left-most print:
Use the manual controls to align yoke
camera’s red crosshairs W|th the printed “+

MC mmL k C aaaaa \Sllcer ! r

. I i
E 0 USBVd D - |
" o — ,‘@U
ive ann

Comm Link Camera \Sl '>(

'Ej'w?[o]usav.i i ‘”.W“ |ﬁ,\
L

ive Video Capture Picure Live Cann




Calibrate Offsets

Use the “Fine Move” button to change the
manual controls to move in tight steps

—[Comm Llnk "Camera a Slicer i

FII [0] USB V‘ld‘e‘o‘Dewce . | 7 7~ J@b" ‘

Live Video Capture Picure live Canny ‘ *

Z‘”‘ 0 E able
FINE Bi g z
MOVE Move
HOME Park
ALL

Not
Quite
Perfect

Enable

Callbral

fComm Link Camera |Slicer

<
ll [0] USB Video Device . \@

Live Video Capture Picure Live Canny ¢ !

E able
Bi g zZ
Move

Perfect

‘‘‘
Hawdk o

‘“l“llmll.t”]i‘w ‘



Calibrate Offsets

The Left-most extruder is the origin,
therefore, Click on the red X & Y coordinates
in the Manual Controls to “zero” the X & Y Axis

Manual Controls, Regular Moves

z D Enahle
X Y FINE Blg Z
/ﬁ\ /ﬁ\ MOVE Move

Layer
Height
Enable
Z
Calibrat

This sets the reference points.
The movements from this position to the next
are relative to these reference points




Calibrate Offsets

Use the Extruder Controls to “grab”
the offsets for the Heads automatically
for the Left-most Extruder

offsets {

Off OFF Off
] X I | X IR
| v IO M o 000- | ocoo-
4 o000- z

*We always grab the origin points - just in case the
left—-most extruder head had offsets, other than 0,0



Calibrate Offsets

Next, use the manual controls to align yoke
camera’s red crosshairs with the printed “+
of the next right-side prlnt
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Calibrate Offsets

Use the “Fine Move” button to change the
manual controls to move in tight steps

—[Comm Llnk "Camera a Slicer i

FII [0] USB V‘ld‘e‘o‘Dewce . | 7 7~ J@b" ‘

Live Video Capture Picure live Canny ‘ *

Z‘”‘ 0 E able
FINE Bi g z
MOVE Move
HOME Park
ALL

Not
Quite
Perfect

Enable

Callbral

fComm Link Camera |Slicer

<
ll [0] USB Video Device . \@

Live Video Capture Picure Live Canny ¢ !

E able
Bi g zZ
Move

Perfect
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Calibrate Offsets

Use the Extruder Controls to “grab’
the offsets for the Heads automatically
For the next, right-side extruder

T=xxX

offsels offsels
Head Alas Head Alias
OFF OFF

0.000: .000: [($24105.062 - |

0.000: 000:|IR'd 0.008:
0.000 i -4 0.000:

i




Calibrate Offsets

Click the = button until the “Soap String”
is seen for both extruders.

Extruder Extruder Extruder Extruder
Offsets  Offsets Soap String Soap String

T=xxx H’ T=xxx = T=xxx =
offsets— offsets— Soap String Soap String

Head Alas Head Alias
OFF OFF

0Soaper Ref jli§ 0Soaper Ref
1.00,MKO.- 1.00,MKO,-
16744193 A 16711808 A
BS BS

=235 MK1,1 >235,MK1,1

32ffdd 0543 46
303353391043




Calibrate Offsets

n the “Soap String” submenu,
-lash (Program) the head.

Do this for both heads.
Right-Click

Flash Head Properties

Soap String

T Warning this will change the print head default settings, Are you Sure ¥/N
Flash I

Ne
0Soaper Ref Re
1.00,MKO .- 1.00,MKO,-

16744193 A 16711808 A

=235,MK1,1 =235 MK1,1




Calibrate Offsets

Click the = button to return
to the main Extruder controls

Extruder Extruder Extruder Extruder
Soap String Soap String Main Main

T=xxx H’ T=xxx = T=xxx gl T=XXX =

Soap String Soap Stiing

0Soaper Ref jli§ 0Soaper Ref
1.00,MKO .- 1.00,MKO,-
16744193 A 16711808 A
BS BS
=235,MK1,1 >235,MK1,1

:J _ﬁ dd 05 43 46

303353391043




Series Print - Overview

» Purpose: To change material color / type layer
by layer

» When the user wants to change the material color
/ type per layer on the same print, these are the
instructions to follow. This validates that the
user has their HYREL setup for success for the
sﬂasequent Multi-Head prints (support prints, et
al.

» In order to properly do this, the user must
specify when the extruder change will occur after
a layer change (Z-Axis move) has occurred. This

process is currently a manual edit in the g-code.



Series Print - 1-By-1

» Calibrate Offsets (X & Y Alignment) € Manditory
» Manual setup of G-Code

» Remove all prints from the build surface.

» Check Tram

» Print “Series Test” print FIRST

IF each layer is not aligned, re-calibrate offsets &
re—print

v

v

IF each layer is aligned, continue to Support Print




Series Print

Cheat Sheet:
Extruder Positioning to G-Code Link-up

1x3 Yoke 2x2 Yoke

Physical
Head Slot

Repetrel
Extruder
Designation

Slic3r
Extruder
Deﬁgnaﬂon

\/ f
N s
S rer 3

-

G-Code*
Designation

TO T T2 (T3

. *Generated
By Slic3r




Series Print

Manual setup of G-Code in Repetrel
- Select “Gcode Editor” tab

RESET

3D View Control Piclureleeb BrowserlAux Editor Temperature Cunrel Slic3rE * | ' | STL Mgr|Project Composdr GCode Editor E

va Show 594 0

File EDIT Refresh Gcode

g || rerz || | Part3 || | Parta | | Parts || | Parts | E< .
; generated by Slic3r 1.1.7 on 2015-03-29 at 19:12:11

; perimeters extrusion width = 0.50mm
; infill extrusion width = 0.50mm

; solid infill extrusion width = 0.50mm

; top infill extrusion width = 0.50mm

JNEO L & 4 Q]

G21 ; set units to millimeters
M107 ; disable fan
M190 S85 ; wait for bed temperature to be reached

£ >

Find Help | Part Position View Control Code Helper Ed ° |®
A << > > M Match Case
e Q Q q Z M Whole Word

Show in Log: @ Commands O Infos ©Warnings © Errors




Series Print

Manual setup of G-Code in Repetrel

>Select “>Z" button twice
to skip to second Z-layer

STL Mgr Project Composer GCode Editor 3DVisua ‘ | °®

(4]. {@' Show 51 94

File EDIT Refresh Gcode

-

IS | Partz ||| Part3 || | Parta || | Part5 || | Part6 | E e
G1 Z0.350 F1800.000 ; move to nextlayer(1)

G12X90.000 Y120.500 F1800.000 ; move to first perime
G12X90.000 Y113.000 E0.31181 F300.000 ; perimeter
G1X97.500 Y113.000 E0.31181 ; perimeter
G12X90.000 Y114.000 F1800.000 ; move to first perime

7 )
£ >

Find |Help |Part Position | Vie
O

anteot | oo
<L > = M Maich Case

L Q Q B Whole Word

-




Series Print

Manual setup of G-Code in Repetrel

: . STL Mgr  Project C GCode Editor 3DVisua *
—->Manually type in the following gr|Project Composer isua

after “M790 ;announce new layer”: 4. [{V —
File EDIT Refresh Gcode

291 98

ST | a2 || | Parts ||| Parta || | Parts || | Parte | E |
G1 Z0.350 F1800.000 ; move to next layer (1)

T2 ; ’I.ITI:E oon
M 72 2 I ] ; M796 ;'a-n-;ounce new layer
G4 S500 ; '
251 X90.000 Y120.500 F1800.000 ; move to first perime

. G1 X90.000 Y113.000 E0.31181 F300.000 ; perimeter
Decoded: 1 X97 500 Y113.000 £0.31181 - merimete
T2 = C hange to 2 nd eXtrUde r (SIOt 3) Find Help | Part Position  View Control Code Helper Ed * |’
M722 11 = Prime the 2nd extruder ASAP [ B Match Case

M Whele Word

G4 5500 = Pause for 500ms I

Auto Prep Gcode SElA“T(g'LS 1 500 -




Series Print

Manual setup of G-Code in Repetrel

STL Mgr Project Composer GCode Editor 3DVisual * | *

—->Press the “>Z" button

{ﬁﬁ’] Show
to go to the next layer o i, 294 113
“>Manually type in the followin DI R= o] Ococe
» y yp g ” m|Part2||Part3||Part4||Part5||Part6|E< .
after M790 ’announce new Iayer ) G1 Z0.550 F1800.000 ; move to next layer (2)
M756 S0 2
—————————— M730 ;announce new layer
. LLE
T] M722 11 ;

M722 11 ; —

G4 S5 ()() G1X90.000 Y120.500 F1800.000 ; move to first perime
’ G1X90.000 Y113.000 E0.31181 F300 000 ; perimeter

- - - 3 H imete
< >

Find Help | Part Position View Control Code Helper Ed ° |*

DeCOded. lms - M Maich Case

M Whole Word

T1 = Change to 1st extruder (slot 2) | Repaco |
M722 IT = Prime the 1st extruder ASAP _

o 2use for 500ms 1500




Series Print

Manual setup of G-Code in Repetrel

) ) STL Mgr Project Composer GCode Editor 3DVisual *

Continue the previous processes 7]
until satisfied - 4], tgw) | Show
File EDIT Refresh Gcode

294 113

BT | a2 ||| Part3 || | Parta || | Parts || | Parte | E
G1 Z0.550 F1800.000 ; move to next layer (2)

NOTE: The user can also select
which layers will have a tool change.

3
M7ER SN 2
M790 ;announce new layer

T1:
M722 11 ;
G4 S500 ;

G1 X90.000 Y120.500 F1800.000 ; move to first perime
G1 X90.000 Y113.000 E0.31181 F300.000 ; perimeter

d 1] =
< >

Find Help | Part Position View Control Code Helper Ed ° |*

=\ Hl Maich Case
t.l M Whole Word

I N




Support Print - Overview

» Purpose: To print objects with two or more
heads, one of which is the user’s support
material.

» At this point, the user should now be able to
make the models with the heads installed.
They will need to be setup properly in the
Slic3r recipes to produce the desired results.




Support Print - 1-By-1

» At this point, the user should now be able to
make the models with the heads installed. They
will need to be called out in the Slic3r recipes in
order to work properly.

» Remove all prints from the build surface.
» Check Tram

» Load your *.stl file

» Orient, Rotate, Scale

» Setup Slic3r recipes

» Slice

» Print




Support Print

Printing Support with a Different Head
Slic3r Recipe Setup: Select “Slic3rSettings” tab (Use arrow keys to navigate)

Control | Pictures  Web Browser | Aux Editor Temperature Cu Slic3rSettings

P> Slice with Slic3r Kill Slicing

Slic3r | SkienFordge  LogBox

Slic3r

o Confgure | < Seup
Print: 200 Microns - No Support »
=als1:=1 g9 Hyrel Printer -

Filament settings:
(=tice g i ABS 1.75mm for 200-300 microns

[=4igs @M Simple Mode

[=4igs [ @2l Simple Mode
Extrdr 4:




Support Print

Printing Support with a Different Head
Slic3r Recipe Setup: Click on the “Configure” button
<In 5-6 seconds> The Slic3r Configuration Pop-up window will load

Control Pictures Web Browser | Aux Editor Temperature Curve Slic3rSettings  « | *

Slic3r

P> Slice with Slic3r

Slic3r | SkienFordge ”]a

File Window Help

Print Settings | Filament Settings | Printer Settings

200 Microns - w Suppor v | [[=]||@|  Layerheight

Ql, 3 i Layer height: 0.2 mm

=licar 77 Infill First layer height: 0.25 mm or %
. () Speed

O Active I # Configure ﬂ& Setup — o

[ Skirt and brim
.ul Support material
| Notes Perimeters (minimum): 4

Vertical shells

Print: 200 Microns - No Suppol

= Output options Spiral vase: O

Printer: WIEIHLUES T Multiple Extruders

J° Advanced Horizontal shells

Filament Settlngs: Solid layers: Top: 2 = Bottom:| 3 S

=41 gs | db B ~BS 1.75mm foR200-300 microns Quality (slower slicing)

: Extra perimeters if needed:
EX1rdr 2 S”nple Mode \ Avoid crossing perimeters (slow):
; Detect thin walls:
Extrdr 3: Slmple Mode \ Detect bridging perimeters:
Extrdr 4: Advanced
Seam position: Aligned v
External perimeters first: O

Version 1.1.7 - Remember to check for updates at http://slic3r.org/




Support Print

Printing Support with a Different Head

Slic3r Recipe Setup:
Select “Printer Settings” tab:
Select “General”

‘Capabilities’ Section
= “Extruders” = 4

Four extruders will appear
in the sub-menu

—

% Slic3r

File Window Help
Print Settings | Filament Settin

Hyrel Printer - Multi Sup v
E] Bed size: w225 |y 210 [mm
.2 Custom G-code Print center: ) 50 yi 100 | mm
[ Bxtruder 7 offset: 0 mm
" Bdruder2
" Bdruder3 ]
T Edruder4 Firmw
G-code flavor RepRap (Marlin/Sprinter/Repetier) v
Use relative E distances:
Capabilities
Extruders: 4 = <:|
Advance d
Use firmware retracti O
Vibration limit: 1 H

Version 1.1.7 - Remember to check for updates at http://slic3r.org/




Support Print

Printing Support with a Different Head

Slic3r Recipe Setup:
“Printer Settings” tab:
Select “Extruder 1”7

‘Position’ Section
=> “Extruder offset”

=x0,y0

4 Slhic3r
File Window Help
Print Settings | Filament Settings | Printer Settings
Hyrel Printer - Multi Sup v E @| Sz
(=) General MNozzle diameter: 0.5 mm

<& Custom G-code
¥
I Bdruder2
I Extruder 3
A Extruder 4

Position (for multi-extruder printers)

Extruder offset: w0 v 0 mm <:|
Retraction

Length: 1] mm (zerc to disable)
Lift Z: 0 mm

Speed: 25 = mm/s

Extra length on restart: 15 mm

Minimum travel after retraction: o mm

Retract on layer change:

Wipe while retracting: O

Retraction when tool is disabled (advanced settings for multi-extruder setups)

Length: 1] mm (zero to disable)

Extra length on restart: o mm

Version 1.1.7 - Remember to check for updates at http://slic3r.org/




Support Print

Printing Support with a Different Head

Slic3r Recipe Setup:
“Printer Settings” tab:
Select “Extruder 2”

‘Position’ Section
=> “Extruder offset”

=x0,y0

% Slic3r - B
File Window Help
Print Settings | Filament Settings | Printer Settings
Hyrel Printer - Multi Sup v |[=]| @ = Size
() General MNozzle diameter: 0.5 mm
;2 Custom G-code
" Extruder1 Position (for multi-extruder printers)
.:_‘Jr; Extruder offset: w 0 y| 0 mm @
" Bdruder4
Retraction
Length: 0 mm (zero to disable)
Lift Z: 0 mm
Speed: 25 = mm/s
Extra length on restart: 15 mm
Minimurm travel after retraction: 0 mm
Retract on layer change:
Wipe while retracting: O

Retraction when tool is disabled (advanced settings for multi-extruder setups)

Length: 0 mm (zero to disable)

Extra length on restart: 0 mm

Version 1.1.7 - Remember to check for updates at http://slic3r.org/




Support Print

Printing Support with a Different Head

Slic3r Recipe Setup:
“Printer Settings” tab:
Select “Extruder 3”

‘Position’ Section
=> “Extruder offset”

=x0,y0

% Slic3r
File | Window Help
Print Settings | Filament Settings | Printer Settings
Hyrel Printer - Multi Sup E @ | Size
(= General Mozzle diameter: 0.5 mm
¢ Custom G-code
" Extruder1 Position (for multi-extruder printers)
Y Extruder 2 Extruder offsct 0 0
T ruder offset: x y: mm
' Extruder4
Retraction
Length: 0 mm (zero to disable)
Lift Z: 0 mm
Speed: 25 = mm/s
Extra length on restart: 15 mm
Minimum travel after retraction: 0 mm
Retract on layer change:
Wipe while retracting: O

Retraction when tool is disabled (advanced settings for multi-extruder setups)

Length: 0 mm (zerc to disable)

Extra length on restart: 0 mm

Version 1.1.7 - Remember to check for updates at http://slic3r.org/
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Printing Support with a Different Head

Slic3r Recipe Setup:
“Printer Settings” tab:
Select “Extruder 4”

‘Position’ Section
=> “Extruder offset”

=x0,y0

] slic3r - =
File Window Help
Print Settings | Filament Settings | Printer Settings
Hyrel Printer - Multi Sug v | |[5] (@| ~Size
=) General MNozzle diameter: 0.5 mm
4 Custom G-code
N Extruder 1 Position (for multi-extruder printers)
' Extruder 2
= Extruder offset: x 0 yi 0 mm
" Extruder 3
¥
Retraction
Length: 0 mm (zero to disable)
Lift Z: 0 mm
Speed: 25 = mm/s
Extra length on restart: 1.5 mm
Minimum travel after retraction: 0 mm
Retract on layer change:
Wipe while retracting: 1

Retraction when tool is disabled (advanced settings for multi-extruder setups)
Length: 1] mm (zero to disable)

Extra length on restart: 0 mm

Version 1.1.7 - Remember to check for updates at http://slic3r.org/
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Printing Support with a Different Head

Slic3r Recipe Setup:
“Printer Settings” tab:

Select “Custom G-code”

‘Tool change G-code’ Section
—->Add the following G-Code:
M722 11 ; Prime Extruder
G4 S500 ; Pause for Prime

—

Slic3r =

File Window Help

Print Settings | Filament Settings | Pri

Hyrel Printer - Multi Sup v B @

inter Settings

Start G-code

G21; set units to millimeters
1203 X3000 Y3000 Z300

rISQ'O; absolute coordinates
G1F300Z5
G28X0Y0; home X and Y

End G-code

M721; unprime
M103; Stop Extrusion
G91; relative

GOZ5;: raise Z

G90; absolute

GO Y0; home

Layer change G-code

756 Sllayer_height]

Tool change G-code
M722 11 ; Prime Extruder Immediately
(G4 5300 ; Pause for 300ms to allow Extruder to Prime

Version 1.1.7 - Remember to check for updates at http://slic3r.org/
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Printing Support with a Different Head

Slic3r Recipe Setup:
“Printer Settings” tab:
Click the Save button

In the pop-up window,
name your Slic3r preset / recipe

Click OK

Slic3r - B
File Window Help
Print Settings | Filament S Printer Setting
Hyrel Printer - Multi Sup @ =i d
(=) General : R ~

: + set units to milli

" Extruder 1 .
Y Extruder2
T Btruder2 Save preset
V' Extruder4

Save printer settings as:

Hyrel Printer - Multi Support w

G971 ; relative
GOZ5;: raise Z
G90; absolute
GO Y0; home

Layer change G-code

756 Sllayer_height]

Tool change G-code

M722 11 ; Prime Extruder Immediately

Version 1.1.7 - Remember to check for updates at http://slic3r.org/

(G4 5300 ; Pause for 300ms to allow Extruder to Prime




Support Print

Printing Support with a Different Head
Slic3r Recipe Setup:

P

Select the “Print Settings” tab: s s s

|2mMicmns-wSuppor V||E”@| Layer height

[} Layer height: 0.2 mm

7 Infill First layer height: 0.25 mm or %
(5) Speed

Skirt and brim
An'l Support material

|| Motes Perimeters (minimum): l:l%

Vertical shells

> Output options Spiral vase: O
Tj’) Multiple Extruders
& Advanced Harizontal shells
Solid layers: Top:| 2 ‘%Boﬁom:| 3 %

Quality (slower slicing)

Extra perimeters if needed:

Avoid crossing perimeters (slow):
Detect thin walls:

Detect bridging perimeters:

Advanced
Seam position: Aligned v
External perimeters first: |

Version 1.1.7 - Remember to check for updates at http://slic3r.erg/




Support Print

Printing Support with a Different Head

Slic3r Recipe Setup:

“Print Settings” tab:

Select which Pre-setup Recipe
to start with

Quality (slower slicing)

Extra perimeters if needed:

Avoid crossing perimeters (slow):
Detect thin walls:

Detect bridging perimeters:

Advanced

Seam position:

External perimeters first:

Version 1.1.7 - Remember to check for updates at http://slic3r.org/

Aligned

O

v

9 Slicar - O -
File Window Help
Print Settings | Filament Settings | Printer Settings
\—>' 200 Microns - w Suppor v | |[=] @ Layer height
- default - Layer height: 0.2 mm
100 Microns - Mo Support
100 Microns - with Support First layer height: 0.25 mm or %
200 Microns - No SUEEDH:
200 Microns - with Support Vertical shells
300 Microns - Mo Support Perimet - X 4 Y
300 Microns - with Support erimeters (minimum}: d
Simple Mode Spiral vase: O
Multiple Extruders
Jb Advanced Horizontal shells
Solid layers: Top: 2 = Bottom: 3 S




Support Print

Printing Support with a Different Head

Slic3r Recipe Setup:

“Print Settings” tab:

Select “Support material”

“Generate support material” - On
“Overhang threshold” - >35
“Pattern” - ‘pillars’

“Don’t support bridges - Off

(G ee
irt and bri

|:>. uppol atenal
otes

9 Slic3r - =

File Window Help

Print Settings | Filament Settings | Printer Settings

200 Microns - w Suppor v B @ Support material

@ Layers and perimeters Generate support material:
Owerhang thresheld: 35 °
Enforce support for the first: 0 layers
Raft
& Output options Raft layers: 0 lay

T Multiple Extruders

7 Advance d

Opticns for suppert material and raft

Pattern: pillars
Pattern spacing: 23
Pattern angle: 0
Interface layers: 0
Interface pattern spacing: 0
Don't support bridges: [l

Version 1.1.7 - Remember to check for updates at http://slic3r.org/




Support Print

Printing Support with a Different Head

Slic3r Recipe Setup:

“Print Settings” tab:

Select “Multiple Extruders”

“Perimeter extruder” - 2 —
“Infill extruder” - 2
“Support material extruder” - 3
“Support material

interface extruder” - >3

9 Slicar

File Window Help
Print Settings | Filarment Settings | Printer Settings

200 Microns - w Suppor v |[=]|@| ~ Bdruders

| Layers and perimeters Perimeter extruder:

77 Infill Infill extruder:
5) Speed

(Z5) Skirt and brim
Ll Suppert material

Support material extruder:
Support material interface extruder:

| Motes

= Output options Ooze prevention
ATl Multiple Extruders Enable:
7 Advance d
Temperat: t
Advance d
Interface shell

Version 1.1.7 - Remember to check for updates at http://slic3r.org/




Support Print

Printing Support with a Different Head

Slic3r Recipe Setup:
“Print Settings” tab:
Click the Save button

In the pop-up window,

name your Slic3r preset / recipe

Click OK

Slic3r

File Window Help

200 Microns - w Suppor

Print Settings | Filament Sefgh

77 Infill

5) Speed

(Z5) Skirt and brim
Ll Suppert material
| Motes

= Output options

T4 Multiple Extruders
7 Advance d

@l Layers and perimeters

Save preset

Save print settings as:

200 Microns - w Support Multi v

Interface shells: M

Version 1.1.7 - Remember to check for updates at http://slic3r.org/




Support Print

Printing Support with a Different Head

Slic3r Recipe Setup:

Close the Slic3r Configuration

File Window Help

Print Settings | Filament Settings | Printer Settings

|F'JII Microns - w Suppor v ‘ |B”@|

\@l Layers and perimeters
77 Infill

() Speed

Skirt and brim

Ll Suppert material

.| Motes

= Output options

R Multiple Extruders

él’ Advanced

Extruders

Perimeter extruder:

Infill extruder:

Support material extruder:

Support material interface extruder:

Ooze prevention

Enable:

Temperature variation:

Advanced

Interface shells:

il pa | pa

[ o] vl o] oo

AC

G

Version 1.1.7 - Remember to check for updates at http://slic3r.org/




Support Print

Printing Support with a Different Head
Slic3r Recipe Setup: Select your Print, Printer, and Extrdr Recipes

Control | Pictures Web Browser Aux Editor Temperature Curve| Slic3rSettings

P> Slice with Slic3r Kill Slicing

Slic3r SkienFordge | LogBox

Slic3r

Print: 200 Microns - w Support Multi
ISt ol Hyrel Printer - Mult Stpport |

Filament settings:
=415 g BLABS 1.75mm for 200-300 microns

[=>4igs @M Simple Mode

[=¥aigs | ge M Simple Mode
Extrdr 4:




Support Print

Printing Support with a Different Head
Click the “Slice with Slic3r” button to generate G-Code

Control | Pictures Web Browser Aux Editor Temperature Curve| Slic3rSettings

‘ P> Slice with Slic3r

Slic3r  SkienFordge | LogBox

Slic3r

# Configure f§ # Setup
Print: 200 Microns - w Support Multi N
=alg1i=) e4 Hyrel Printer - Multi Support v

Filament settings:
=415 g B /\BS 1.75mm for 200-300 microns

[=>4igs @M Simple Mode

[=¥aigs | ge M Simple Mode
Extrdr 4:




Support Print

» At this point, the user should now be able to
make the models with the heads installed. They
will need to be called out in the Slic3r recipes in
order to work properly.




More Information Available at:

HYREL LLC

2900 Cole Court

Norcross, GA 30071

www.hyrel3d.com

www.hyrel3d.net

sales@hyrel3d.com

(404)-914-1748 (US Shop Phone)

Skype: Hy.Rel

Ustream: www.ustream.tv/channels/hyrel3d

.
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