A
¢ 9
Y

renkforce

Operating instructions

RF500 Maker Construction Kit

Item no. 1515052

RF500 Construction Kit

Item no. 1561608

RF500 Preassembled

Item no. 1534908

C€



Table of Contents

el

10.

11.

12.
13.

14.

15.

16.

Page
INEFOTUCHION ...t bbb 4
EXPIANAION Of SYMDOIS. ..ot bbb 4
g E=T 0T o NSRS 5
SATBEY INOTES ...t 6
@) GENEIAl INFOMMALION ...ttt £ bbbttt ettt 6
D) MAINS UNIL. ..ottt ettt bbb et s bbb R b SRR e A bbb R bbbttt 6
C)  Set-UP, SItE OF OPEIALION. ... vttt bbb £ e bbbttt 7
) OPEIALON ...ttt h £ E b2 £ b £ £ E b £ E £ £ R SR bR E bbbt 7
FEALUIE DESCIIPHION. ... ..ttt a bbb b bbb s s bbb bbb st e s e s e b e b et et bbb b s e s A bbb et bbb s s e e s aetebta 8
WOrking PrinCIPIE Of e 3D PrINLET ........c.iiiiiieieiieie ettt 8
Overview of the MOSt IMPOMANT PAIES...........cooiiiiiiicees bbbt b bbbt s b 9
a) Maker Construction Kit / CONSIUCHON Kit ...........c.iuiiieiiiiieiiseese sttt 9
D) PreasSEMDIEA DEVICE .......c..cuiieiieiieieeieieiet ittt bbb £ bRt 10
Software and FIrmware INSAlALION. ............c.ore et b sttt es e "
a) Download and Unpacking of the Software/Firmware PACKAGE ...ttt sssssen "
b) General Information on the Repeater HOSt SOfWAIE...........cccciieiiciiceese et "
c) Installation of the Repeater HOSt SOMWAIE ...t 12
d) Installation and Updating Of tNe FIMWETE .........cuiuiiiiiiiciic bbb 12
Required TOOIS @NA MAEEHIAL ..........ccviiiiececectcte ettt s bbb bbb st s b bbb bbb s e s bbb et et st s s s s snnea bt 14
Assembly Of the MEChANMICAI PATTS............cuiiiriieiieicce ettt bbb bbb s bbbt a bt bbbt 15
I C LT T-Y =)o) 410110 TP T SRR 15
b) Assembly Of the COMPONENES ..ottt s bbb s bbbt 17
Mounting of the EIECtrical COMPONENTS ..ottt bbbttt eb e 57
a) Installation of the EIeCtrCal COMPONENES. ........cviiiiriieiiieieiieeieis st 57
b) Wiring of the EIECtrCal COMPONENES...........civiriieiiieetcice ettt bbb bbb 71
LT o] TSP 85
FIrSt COMMISSIONING. ....vvevettsetetees ettt ettt 87
a) AsSeMDIY Of the fIIAMENT NOIAET..........cvieee bbb bbb 87
b) Preparing and Assembling the Printing Plate SUPPOM ..ottt 87
C)  SEIUP AN TIANSPOM ....vvuiiivteecte ettt et b bbb s bbb s s s bbb b e s bbb et b s e st bt b bbb s bbbt snns 88
d) Mains Connection and FIrSt ACHVATION............ciiriiirieii bbbt 88
€) AdJUSIMENT O e MOTOT DIIVEF ..ottt bbbt 89
OPETALION AL TN PHINLEL ..ottt et s bbb bbb b b e s bbb et bbb s s s s e s bbb bbb e b b e st ettt et s s s s 90
a) Display and Operating BUONS ...........ciuiiiiirieiieieisie ettt 90
D) MENU OVEIVIEW ...ttt a s s bbbt b 224+ s bbb st bbbttt 91
) Functions of the INAIVIAUBI MENU TEBMS ... bbbt 93
(071111 -1 (o USSR 95
a)  General NOtES 0N CalDFAON ..........cuiie ettt bR st bRt e b s et en e 95
D) SEHING OF T8 Z-STOP ...ttt bbbttt 96
C) Heating t0 PriNtiNG TEMPEIATUIE ..........ouiueiiieteicieit ettt s bbb s bbbt s s bbb 97
d)  Setting the PHINHING PIATE .. ...v. vttt b8 99
Inserting, Removing and Changing the FIlamENt ..ot 100
a) Inserting the Filament - MEChANICAl Par ...t 100
b) Inserting the Filament via the PrINTEr MENU .............ccuiiiieiicicee ettt b s a e 101
¢) Removing and Changing the FIIAMENT ... bbbt etes 106



17.
18.
19.

20.
21.

22.
23.
24.
25.

26.

First Print of an Example ObJect from the SD Card ...........ccoviiriieiisieeseese sttt sttt 107
GENEral NOES ON 3D PrINIING .....cviviiieieccteiicts ettt bbb s bbbt bbb bbb bbbt n st snes 110
SOMWANE "REPEIEI-HOSE ...t bbb 882888 11
A)  GENEral NOES ON SOMWEIE ......oiuieiicecet et 11
D) INSEAIALION ... ...t e R R £ AR R R e R R R R £ Rk ee ARt st s e nnas 11
) Connection 0f the CONNECIEA PrINTET..........iiiiiiiriese s s 12
d) Manual Operation Via the SOMWAIE .........cccciiuiiiiieiicc bbb bbb s bbbt ns 114
e) Placement of a Printing ObJect in the SOMWATE ..o e 115
f)  Preparation fOr PrINT. ... 17
) PIINE R RS R R RSt 19
h) More Detailed Description of the SIICEr FUNCHONS ..........cc.vcuiiiiiiccsice ettt bbb 121
i) Setting UP ANONET SHIC3I VEISION .......cuciiiivieiciei ettt s st b s bbb s et n s nnas 129
FITMWAIE UDPGALE. ...t bbb bbbt 132
Y L (=TT o TSSO 135
@) GENEIAl INFOMMALION ...ttt bbb 88881t 135
D) CIBANING......cviitivicecie ettt s bbb s bbb s h s b A h et b AR et R bt bR AR bbbt 135
C)  INOZZIE CRBNJE ... vttt s8££ 88 R b bsee 136
TIOUDIESNOOLNG ...ttt b 138
HANAING ...t E bbb bbb 140
DISPOSA .....veveetetetst et h bbb AR e e A AR bbb bbb e AR AR R AR R et e e AR e R e bbb bbb s e Rt b bt n s s e e 140
TECNNICAI DALA ......cvoeese e 140
) PIINEET LR R R R R R RSt 140
D) IMINS UNE.......ce bbb E bbbt 140
Y411 TSP TT 141
a) Fine Adjustment of the FIlameNt INFEEA ..o e 141
D)  SetUp OF the PrINIEr SEHINGS ... ittt et bbb bbbt s bbb bbbt s b nnas 144
c) Recommended Tightening TOTQUE Of tNE SCIBWS ...t 147



1. Introduction

Dear Customer,

Thank you for purchasing this product.

This product complies with the statutory national and European requirements.

To maintain this status and to ensure safe operation, you as the user must observe these operating instructions!

These operating instructions are part of this product. They contain important notes on commissioning and handling. Also consider
this if you pass on the product to any third party. Therefore, retain these operating instructions for reference!

If there are any technical questions, contact:

Germany: www.conrad.de/kontakt

Austria: www.conrad.at

www.business.conrad.at

Switzerland: www.conrad.ch

www.biz-conrad.ch

2. Explanation of Symbols

The symbol with a lightning bolt in a triangle is used where there is a health hazard, e.g. from electric shock. The device contains no
parts that require servicing by the user. Therefore, never open the device.

The symbol with the exclamation mark points out particular dangers associated with handling, function and operation.

This symbol warns of hot surfaces the contact with which may cause injury.
Attention! Danger from moving parts - keep away fingers and other body parts.

This symbol warns of injury that may occur when reaching into the device in operation. Body parts may be crushed, pulled in or
otherwise injured.

This symbol warns of hand injury from the belt drive.

The symbol with the arrow indicates special advice and notes.

The product is intended for use in dry indoor rooms only; it must not become damp or wet.

AR i i P

Observe the operating instructions!
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3. Intended Use

The 3D printer produces single-coloured 3D-objects from suitable printing files. For this, suitable raw material (filament) is melted in the print
head and attached in the required position for the object.

The voltage supply is provided solely via the enclosed external mains unit.

It is intended for indoor operation only. Do not use it outdoors. Contact with moisture, e.g. in bathrooms, must be avoided under all circum-
stances.

For reasons of safety and approval, the product must not be converted and/or changed by you. Using the product for any other purposes than
those described above may damage the product. Improper use also may cause dangers such as short circuit, fire, electric shock, etc. Read the
operating instructions precisely and keep them. Only pass the product on to any third parties together with the operating instructions.

This product complies with the statutory national and European requirements. All company names and product names are trademarks of their
respective owners. All rights reserved.

Arduino™ is a registered trade mark of Arduino S.r.l. and its affiliated companies.

Current operating instructions

Download the current operating instructions via the link www.conrad.com/downloads or scan the displayed
QR code. Observe the instructions on the website.

=

Attention! Important note on the firmware and software of the printer!

—> This version of the instruction is valid as of firmware version RF500_V1.0.3 or higher and Repetier-Host software version
1.6.2 or higher.

Check at regular intervals whether an update of the software or firmware is available. On this, observe chapter “8. Installa-
tion of the Software and Firmware”, “19. Software “Repetier-Host”” and “20. Firmware Update”.

Attention! Important note on shipping of the printer!

—> Forthe pressambled device keep the original outer packaging, the inlay and the transport protection well! Only this permits
safe transport, e.g. for guarantee/warranty!

For the Maker kit, please remove the glass platens and pack them separately.

We assume no liability in case of transport damage to devices that were not sent out in their original packaging or that were
packed improperly in it!



4. Safety Notes

N
N

Read the operating instructions attentively and particularly observe the safety notes. If the safety notes and the information
in these operating instructions regarding proper handling are not observed, we assume no liability for any resulting injury/
property damage. In such cases, the warranty/guarantee will also lapse.

a) General Information

+ For safety reasons, any unauthorized conversions and/or modifications to the product deviating from these operating instructions
are not permitted. Components may be damaged and thus impair the function or safety of the device.

+ All persons who operate this product, mount, install, assemble it, put it into operation or service it must be trained and qualified
accordingly and must observe these operating instructions.

+ The 3D printer is not suitable for persons with physical, sensor or metal limitations or for inexperienced or uninformed persons.

+ This product is not a toy, not to be used by children and not suitable for children. Children do not understand how dangerous electri-
cal devices can be.

+ The mechanical parts of the product are produced highly precisely. Never apply any mechanical force here. The 3D printer may be
rendered useless by this.

+ Do not leave any packaging material unattended. It may become a dangerous toy for children.

+ If you are not sure of the correct connection or if there are any questions that are not covered by the operating instructions, do not
hesitate to contact our technical support or another specialist.

+ Also observe the additional safety information in the individual chapters of these instructions.

b) Mains Unit

+ The mains unit is constructed pursuant to protection class II.

+ The mains socket for the mains unit must be close to the device and easily accessible.
+ Never pull the mains plug of the mains unit from the mains socket by pulling the cable.
+ If the mains unit is damaged, do not touch it. Danger to life from electric shock!

First deactivate all sides of the mains socket to which the mains line of the mains unit is connected (e.g. switch off the respective
fuse or turn out the fuse. Then deactivate the associated Fl protection switch). Only then pull the mains plug from the mains socket
and take the product to a specialist workshop.

+ The mains unit is only suitable for dry, closed indoor rooms; it must not become damp or wet.
There is danger to life from electric shock!

+ Protect the cables of the mains unit from sharp edges at installation, do not crush the cable.
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c) Set-Up, Site of Operation

Set up the 3D printer only on a stable, horizontal, sufficiently sized surface.
Choose the site of operation so that children cannot reach the product.

When setting up the 3D printer, observe that the mains plug of the mains unit must be easy to reach so that the device can be
separated from the mains voltage quickly and easily in case of malfunction.

The devices must not be exposed to any extreme temperatures, strong vibrations, high moisture, such as rain or steam or strong
mechanical strain.

Never place containers containing liquids, e.g. glasses, vases, etc. on the device or in its vicinity and do not pour any liquids out
over the device. Liquids may get into the housing and impair electrical safety. This also poses great danger of fire or potentially
fatal electric shock!

If this is the case, first power down the respective mains socket on all poles (e.g. switch off circuit breaker and FI switch) and then
pull the mains cable of the mains unit from the socket. Disconnect all lines from the device. Do not operate any part of the product
anymore afterwards, but take it to a specialist workshop.

Never place any sources of open fire, such as lit candles, on or right next to the device.

When setting up the mains unit, make sure that the mains cable is not pinched or damaged by sharp edges.

d) Operation

Pull the mains cable of the mains unit from the socket at once if there is any electrical or mechanical problem! The printer will be
powered down by this. Only connect the mains unit again when the problem has been removed.

Never reach into the 3D printer in operation. The mechanically moved parts within the printer pose a high risk of injury!

The print head grows very hot in operation. Never touch it during or just after operation. Let it cool down sufficiently first (approx.
30 minutes).

Disconnect the device from the mains before maintenance work or modifications (unplug the mains plug!) and let it cool down.

In operation, there will be noise and, depending on the filament material used, smells. Observe this when selecting the site of setup
and the filament material. Ensure sufficient ventilation or install an extraction system. Do not inhale arising vapours. When using
any other than the recommended filament material, poisonous vapours or gases may develop.

If the mains line of the mains unit or the mains unit itself is damaged, do not touch it. First power down the respective mains socket
on all poles (e.g. switch off circuit breaker and FI switch) and then pull the mains cable from the socket. Never operate the product/
mains unit with a damaged mains line.

Never touch the mains line or the mains plug of the mains unit with wet or damp hands. There is a risk of potentially fatal electric
shock!

Never operate the device unattended.

Only operate the device in moderate climates, never in tropical climates.



5. Feature Description

* Printing space approx. 210 x 135 x 170 mm (Wx D x H) (X, Y, Z)

+ Play-free profile rail guides for maximum precision

+ Easily adjustable printing plate

* Printing plate support of single-pane safety glass (only maker kit)

+ Printing plate of aluminium with heating (only preassembled device)

+ Highly precise extruder with replaceable printing nozzle

+ Easily exchangeable external mains unit

+ Display and key pad for the device operation right at the device

+ Control via a computer (USB) or stand-alone operation (with SD or SDHC card) possible
+ Manual control of the printing parameters possible even during operation

+ Extremely stable by aluminium/steel mechanics

+ Suitable for all common standard roll filament types (filament diameter 1.75 mm; roll diameter max. approx. 220 mm, distance upper edge of
filament holder from bottom approx. 140 mm)

6. Working Principle of the 3D Printer

For 3D print, first a file is needed that contains the three-dimensional data of the object to be printed (a common format of such a file is, e.g.,
a .stl-file).

This file can be produced with the corresponding software or with a 3D-scanner. There are also many printing files online that can be down-
loaded to print an object as quickly as possible.

The actual printer software has the task to render the above three-dimensional file into a file that the printer can print. This is a file in which the
individual print layers, the print temperatures for the printing head and heating bed (preassembled device only), etc. are specified. The file has
the extension ".gcode".

This G-CODE printing file is sent to the 3D printer either via the USB interface by the computer, or an SD card with the printing file is put into
the card reader and the 3D printer is used in standalone operation.

The 3D printer then prints the print file layer for layer according to the FFF (Fused Filament Fabrication) / FDM (Fused Deposition Modelling)
procedure.

At the actual print, the filament material is transported from the filament roll to the print head (extruder).
In the extruder, the filament material is melted and then applied to the printing plate via a fine extruder nozzle layer by layer.

The extruder moves in the X- and Y-directions, the printing plate moves in the Z-direction. Thus, all prerequisites to produce a three-dimensional
object by horizontal application of the present layers are created.

A 3D printer is a highly complex device in which many parameters must be set depending on the printer, printed object and
filament material used.

Additionally, the adhesion of the printed object on the printing plate is influenced by filament material, shape of the printed
object and surface properties of the printing plate.

Ambience influences such as drafts, grease on the printing plate, etc. also play a role in the quality and adhesion of the
printed object.

For the above reasons, it is not possible to achieve high-quality print results at once and without previous experiments.

Change the adjustable parameters in small steps to achieve the best printing results for your application. The printing
examples enclosed on the SD-card provide references, but must be refined for perfect results depending on the above
parameters.



7. Overview of the Most Important Parts

a) Maker Construction Kit / Construction Kit

(1) Display
(2)  Extruder carriage
(3)  Motor for the X-direction
(4) Operating switch Z
(5) Filament feed A
(6)  Printing plate with printing plate support of glass Y
(7)  Motor for the Z-direction
(8) Filament holder
—> Inthe small figure on the right, the printing directions (x, y and z) are indicated in
the front view.
The threg yellow arrows in the figure above show the actual directions in the dis- ) X
played printer.

—> In addition to the Maker kit, the kit also has a metal housing (like the finished product).



b) Preassembled Device

Display

Extruder carriage

Motor for the X-direction

Filament feed

> N

Aluminium printing plate and heater Y

)

)

)

) Operating switch
)

)

) Motor for the Z-direction
) Filament holder

—> In the small figure on the right, the printing directions (x, y and z) are indicated in
the front view.

The three yellow arrows in the figure above show the actual directions in the dis- ) X
played printer.

——> The preassembled device has an aluminium printing plate with heating in contrast to the maker kit. The preassembled device also
has a metal housing. The heating and housing can be retrofitted with the construction kit.
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8. Software and Firmware Installation

a) Download and Unpacking of the Software/Firmware Package

——> The software, firmware, tools and printing examples needed for the printer are available online as a download package.
This is regularly updated. Therefore, check occasionally whether a new version may be available.

+ Open the web browser and navigate either to the product page of the printer in our shop www.conrad.com or to our download page (see
chapter "3. Intended Use" - Current operating instructions).

+ Download the package "BUNDEL_Vx_x_x_RENKFORCE_RF500" here (x_x_x designates the package version).

+ Unpack the downloaded ZIP file on your hard disc. Note that the archive has a very deep path due to the firmware and Arduino™ software
contained. Therefore, we recommend directly unpacking the package into a folder on, e.g., C:\ or D:\.

+ Find a brief explanation on the folders contained below.

"Arduino” Atext file with a download link for the Arduino™ software is contained here. This is needed, e.g., to
install the firmware without updater.
"Firmware Updater" The firmware updater installs the firmware (hex version) with just a few clicks.
"Firmware-Hex" Firmware version for the firmware updater ("RF500-withoutBed" = without heating; "RF500-withBed" = with heat-
ing).
"Firmware-Source" Firmware version for the software Arduino™.
"GCODE-PLA" Printing examples that are already sliced. Can be printed directly from an SD-card.
"Repeater Host" The Repeater Host software.
"STL" Print examples that are not sliced yet.

b) General Information on the Repeater Host Software

It is unfortunately not possible to explain the complete function of the enclosed software in the scope of this instruction. For this, we refer to the
integrated online help function and the information on www.repetier.com.

The basic operation and the path to the first printout are, however, described below to that you can get a result quickly and easily.

The archive you downloaded before holds a custom version of the software that contains the printer settings and configu-
ration files for the RF500 in the folder "Repetier-Host". We urgently recommend to install the custom version of the software
since then you do not need to configure the software and the required drives are already installed as well.

The respective updated Custom version of the software always is contained in the download package "BUNDEL_Vx_x_x_
RENKFORCE_RF500".

This version of the instruction is valid as of the Repetier-Host software version 1.6.2 or higher.

Configuration of the software and driver installation are explained below in the Annex to these instructions for the sake
of completeness. However, the software only needs to be configured if you install the basic version of the software from

www.repetier.com.

If you have already installed a previous basic version of the software, the old version can be uninstalled and the custom
version can be newly installed. The slicer settings of the previous version are not deleted and reappear in the custom ver-
sion.

The software Repetier-Host performs the following tasks:

+ Placement of the 3D-object to be printed on the printing plate.

+ Slicing of the object to be printed into thin layers that the 3D printer can print out layer for layer. The result of this process is a G-code file.
+ Review of the G-code files for error and printability.

+ Sending the G-code files to the printer or saving on an SD card for standalone print.

+ Monitoring the 3D printer in operation.

+ Setting and storage of printer- and filament-specific data.

11



c) Installation of the Repeater Host Software

+ Install the file "setupRepetierHostRenkforce_x_x_x.exe" from the directory "Repetier-Host" from the download package (x_x_x desig-
nates the software version here).

—

Installation of the custom version of the Repetier-Host requires administrator rights, since the necessary configuration files and
printer settings will not be installed otherwise. If the corresponding message appears in Windows®, confirm it with Yes in any case.
The installation will otherwise be interrupted.

If setup asks if you want to install the serial drivers ("Install serial driver"), do this in any case for the first installation, since the printer
will not be recognised otherwise.

+ Alternatively, the installation file for the basic version of the software can also be downloaded from www.repetier.com. There, MacOS X- and
LINUX versions of this software are offered as well.

—

Prerequisites for installing under Windows®:

Microsoft .Net Framework 4 must be installed on the computer. This software can be downloaded free of charge from
www.microsoft.com or installed subsequently in the operating system via the Windows® features.

The further system requirements for installation of Repetier-Host (also for other operating systems) are found on www.repetier.com.

Updates for Repetier-Host are regularly published under www.repetier.com. Updates of the custom version can be found on
www.conrad.com in the download area on the product page of the 3D-printer.

d) Installation and Updating of the Firmware

—

At delivery, no firmware is installed on the main PCB of the construction kit. The firmware must be installed once before
installation of the main PCB. Installation takes place via the firmware updater.

This step has already been performed in production on the preassembled device. However, we recommend that you check
before commissioning whether the latest firmware is already installed.

New versions of the firmware are contained in the download package "BUNDEL_Vx_x_x_RENKFORCE_RF500".

The following description is valid for first installation (construction kit only), as well as later when updating the firmware
(construction kit and preassembled device).

Alternatively, chapter "20. Firmware Update” describes how to install the firmware with the Arduino™-software.

Update process

« After you have installed the repeater host software incl. the serial drivers, connect the main PCB (only the Arduino™-PCB without the ad-
ditional PCB) to your computer by USB.

The PCB is supplied with power via USB. This is enough to install the firmware.

« Start the file "FirmwareUpdater.exe" with administrator rights. You can find

Download Bundel V1-0-1.zip » Firmware Updater

the program in the unpacked download bundle, in the directory "Firmware

Updater".

Mame

| | avrdude.conf
[55] avrdude.exe
._._-._“‘ Firmwarelpdater.exe

| | FirmwareUpdater.exe.config

L eRRY [ [ - || N

« First, set your language if necessary. For this, click the menu "Language” or "Sprache". Select English or German as your language.

12



+ Now select the desired serial connection. For this, click
"Select Port". If more than one device is displayed, briefly
disconnect the main PCB at the USB connection and then
recommend it. The device that disappeared briefly is the
right one.

+ To select the firmware file, click "Load Firmware File".

Usually, the folder in the download bundle that contains the
firmware will be opened now. If this is not the case, open
the folder "Firmware-Hex" manually. Then open the cor-
responding subfolder "RF500-withBed" (for the preassem-
bled device) or "RF500-withoutBed" (for the construction
kit). Open the firmware file "RF500_Vx_x_x.hex" in it.

+ To start the update, click "Update now".

+ The firmware version will be displayed. Confirm with "OK".

+ To start the update, click "Update now" in the main window.

o 7 renkforce RFS00 Firmware Updater

Load Firmware File | Select Port | Language

[COM3) Gerdt

1. Load the firmware file

2. Select the printer port Update Now

3. Click "Update Firmware"

Il Status

"7 renkforce RF300 Firmware Updater

Load Firmware File | Select Port  Language

1. Load the fimware file

2. Select the printer port Update Now

3. Click "Update Firmware"

I Status

Download Bundel W1-0-1.zip » Firmware-Hex

suer Ordner

Mame

| ] RF300_V1_0_T.hex

Firmwarelpdater *

Firrmware for "REMKFORCE RF300" Version: ¥1.0.1

+ There will be another query whether you really want to perform the update. Confirm with "Yes".

The update will now be installed. During this, the display in the lower left of the updater and on the main PCB will flash.

+ Once the message shows that the update is complete, confirm it with "OK".

+ Next, push the button at the main PCB, wait for a few seconds and then disconnect the cable from the USB connection again.

—> If you update later, while the PCB is already installed, remove the USB cable and voltage supply from the printer after the update.

Wait for about 20 seconds to connect both again.

13



9. Required Tools and Material

——> The second part ("Maker-construction kit / construction kit") of this chapter ("9. Required Tools and Material") and the 3 subsequent
chapters ("10. Assembly of the Mechanical Parts", "11. Mounting of the Electrical Components" and "12. Final Work") generally are
only relevant for purchasers of the maker construction kit / construction kit. Owners of the preassembled device can skip those
chapters.

However, the chapters are helpful when there is an error or smaller repairs are necessary.

Preassembled device

* Hex key 4 mm

Maker-construction kit / construction kit

« Different screwdrivers (cross-head and slotted)

* Hexkey 1.5mm/2mm/2.5mm/3 mm/4 mm

+ External hex key socket wrenches 4 mm /5 mm/55mm/6 mm/7 mm

* External hex key open-ended wrenches 5mm /6 mm/7 mm/8 mm/10 mm/ 11 mm/13 mm
——> Ahexagon socket wrench or a hexagon spanner may be used in some cases.
+ Hammer

+ Stop angle

+ Calliper

+ Wire cutter

+ Small flat pliers and small long-nose pliers

+ Threadlocker varnish, medium strength

+ Feeler gauge 0.3 mm

* Multimeter for voltage measuring (300 mV / 500 mV); measurement range < 1V

14



10. Assembly of the Mechanical Parts

—

This chapter ("10. Assembly of the Mechanical Parts") generally is only relevant for purchasers of the maker construction kit / con-
struction kit. Owners of the preassembled device can skip this chapter. However, the chapter is helpful when there is an error or
smaller repairs are necessary.

a) General Information

N

Take enough time for the assembly. Hurrying often leads to mistakes that may damage components or ruin the time benefit
by elaborate rework.

The workplace should be sufficiently large and clean so that the different components and assemblies can be put down and
installed easily.

Always observe the images during assembly. Here, the assembly locations and correct alignment of the components are
shown.

All mechanical components of the construction kit are produced extremely precisely. Never apply any force during assem-
bly. All parts can be assembled without any great application of force. If this is not the case, rethink the assembly step and
reread the corresponding description in these instructions.

When tightening the screws, ensure that you do not tighten them too tightly. Many screws are turned into aluminium
threads and therefore must not be tightened as far as it would be possible, e.g., in steel threads. A table with the recom-
mended tightening torques of the screws can be found in the appendix of these instructions.

If you have ordered an operational accessories kit (e.g. housing kit or heating plate kit) along with the construction set, read the in-
structions of the respective kits before installing the construction kit. This may change individual work steps.

Sort the screws by size before assembly. This facilitates assembly, since you do not have to look for individual screws.

The delivery includes some screws, nuts and other small parts in larger numbers than necessary. They are meant as replacements
in case a screw or similar material is lost in assembly.

For cylinder head screws, the length (1) is measured without the screw head; for countersunk-head screws, the length measurement
takes place with the screw head. The diameter (d) is always measured by the thread.
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Application of the threadlocker varnish

In the following instruction, some screws can optionally be secured with threadlocker varnish. This is indicated accordingly in the text.

Procedure:

Put a small drop of threadlocker varnish medium-strength onto the thread start. Observe that you must only use a small drop as shown in the
following screen.
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Use of the slot nuts

Push the slot nut into the aluminium profile slot turned by 90° longi- Push, e.g., a small hexagon socket wrench or a similar tool carefully
tudinally. into the slot nut's thread.

Turn the slot nut up until it "latches" and is held cleanly in the guide. Alternatively, and while the slot of the aluminium profile is still acces-
Now you can move it back and forth as desired. sible, you can also push the slot nut into the slot from the side or pull
When you tighten the respective screw in the slot nut, always make it out that way.

sure that the slot nut is placed cleanly in the nut.

If you have to take out the slot nut, push it to the side so that it slips
from the guide. Then turn it as when inserting. If the slot nut has the
position shown in the 1st picture on this page, tip the thread up by
90°. If the nut protrudes from the slot, just pull it out.

16



b) Assembly of the Components
Assembly of the left side part (front view)

-
b

1x aluminium profile 284 mm without bore The two short aluminium profiles are the same on both sides.

1x aluminium profile 284 mm with bore at the centre In the long profile with the cut-out for the ball bearing, the cut side of
1x aluminium profile 356 mm with 4 bores and 1 cut-out for the ball bearing  the bore, at the height of the cut-out for the ball bearing, must be on
1x aluminium profile 356 mm with 4 bores the left (left red box).

4x cylinder head screw M5x20 In the second long profile, the milled part of the upper bore, to the left

of the milled side of the bore, must be below.

Assemble the 4 aluminium profiles as illustrated. Screw one cylinder  This figure shows the left side part from the outside.

head screw into each of the 4 bores (2), but do not tighten the screws  As the figure shows, the milled sides of the 4 bores of the outer pro-
yet. All parts must remain movable. files must point up (see the 4 arrows in the figure).

This figure shows the left side part from the inside. The cut-out for the

ball bearing must be at the upper right (1).

The milled sides of the bore must point to the outside each (2). The

screws also need to be inserted into the respective bore from the

milled side bore (2).

The milled side of the bore in the lower cross-profile must point down

3).
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Assembly of the right side part (front view)

1x aluminium profile 284 mm without bore

1x aluminium profile 284 mm with bore at the centre

1x aluminium profile 356 mm with 4 bores and 1 cut-out for the ball bearing
1x aluminium profile 356 mm with 4 bores

4x cylinder head screw M5x20

Assemble the 4 aluminium profiles as illustrated. Screw one cylinder
head screw into each of the 4 bores (2), but do not tighten the screws
yet. All parts must remain movable.

This figure shows the right side part from the inside. The cut-out for
the ball bearing must be at the upper left (1).

The milled sides of the bore must point to the outside each (2). The
screws also need to be inserted into the respective bore from the
milled side bore (2).

The milled side of the bore in the lower cross-profile must point down

(3).
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The two short profiles are the same on both sides.

In the long profile with the cut-out for the ball bearing, the cut side of
the bore, at the height of the cut-out for the ball bearing, must be on
the right (left red box).

In the second long profile, the milled part of the upper bore, to the right
of the milled side of the bore, must be below.

This figure shows the right side part from the outside.
As the figure shows, the milled sides of the 4 bores of the outer pro-
files must point up (see the 4 arrows).



Inserting the ball bearing into the side parts.

1x side part left First take the left side part (see left figure) and push one of the two ball
1x side part right bearings into the intended cut-out.
2x grooved ball bearing 625Z (diameter inside/outside 5/16 mm) Proceed accordingly for the right side part.

Assembly of the deflection shaft

- o
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1x shaft 5 mm

1x washer (diameter inside/outside 5.3/10 mm)
1x sprocket 5 mm

1x sprocket, double, 5 mm

1x spacer 6 mm (inner diameter 5 mm)

4x threaded pin M3x5

Assemble the deflection shaft as shown in the figure above.

It will be installed in the printer later like the figure shows (frontal view).

On the left, push the sprocket onto the shaft first, followed by the washer (must be at the far outer left in the end). Observe proper alignment
for the sprocket.

On the right, push the double sprocket onto the shaft first, followed by the spacer (must be at the far outer right in the end).

Screw 2 threaded rods into each of the two sprockets. Do not tighten these firmly yet!

Optionally, the threaded rods can be secured with threadlocker varnish.
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Assembly of the basic frame

2x aluminium profile 356 mm without bore

1x aluminium profile 356 mm with square cut-out and 2 bores
1x aluminium profile 356 mm with 2 bores

1x deflection shaft, assembled

2x toothed belt 600 mm

1x toothed belt 136 mm

8x cylinder head screw M5x16

Both side parts (not illustrated)

First take the left side part. Attach the 4 aluminium profiles as illus-
trated with 4 M5-cylinder-head screws.

Turn in the screws only loosely. Do not tighten!

The screws always must be screwed in from the milled side of the
respective bore.

The arrow (1) shows the aluminium profile on the front left side. The
ball bearing (2) must point inwards at the upper rear.

The two aluminium profiles without bore go to the front (3).

At the rear, the profile with the two bores must be attached at the top.
The profile must be aligned so that the two bores point to the lower
profile.

Attach the profile with the square cut-out at the bottom. The cut-out
must be pointed down (4).

Take the assembled deflection shaft and push it into the ball bear-
ing of the left side part (1). The three toothed belts are now simply
pushed onto the shaft (2). The small toothed belt must be centred.
Now attach the right side part loosely to the two front aluminium pro-
files (3) with 2 cylinder-head screws. Then push the deflection shaft
into the ball bearing of the right side part (4). Finally, attach the right
side part to the two rear profiles (5).
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Now all M5 cylinder-head screws of the basic frame are tightened. It
must be placed on a level, straight surface, and should not wobble
when all screws are tightened.

Push the two upper cross-profiles (1) or 2 of the lower profiles (2) and
(3) when tightening.

First tighten all screws slightly in sequence and hold all profiles
straight. When the frame is standing level and no longer wobbles,
tighten the screws all the way.



Installing the articulated feet
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4x foot
4x ball-head screw @40 M5x20 incl. counter-nut

Installing the aluminium profiles for the filament holder

Screw the counter-nut to the stop in all four ball-head screws.

Take the basic frame and put it upside-down. Do not crush the toothed
belts.

Screw one ball-head screw each into the bottom of the vertical alu-
minium profiles (1). Screw the screws in to the stop.

Push one foot onto each ball head with the ball of your thumb (2).
Finally, align the feet. Place the basic frame on a level, straight sur-
face. After setting the feet, tighten the counter-nut towards the alu-
minium profile.

1x aluminium profile 86 mm with bore
1x cylinder head screw M5x20

The aluminium profile for the filament holder is attached from the front
view to the lower cross-profile of the left side part.

Attach the aluminium profile as illustrated with the cylinder-head
screw (1).

The profile must be aligned so that the milled side of the bore is point-
ing inwards (2).
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Assembly of the belt tensioners (Y-direction)

CEE

‘o
3x grooved ball bearing 624Z (diameter inside/outside 4/13 mm) Push the washers onto the screw alternatingly with the ball bearings
1x cylinder head screw M4x25 (screw - washer - ball bearing - washer - ball bearing - washer -
4x washer (diameter inside/outside 4.3/9 mm) ball bearing - washer - washer 20 mm).

1x washer (diameter inside/outside 4.3/20 mm)
2 belt tensioners are needed. The parts list makes up one belt ten-
sioner.

Installation of the belt tensioners (Y-direction)

2X belt tensioners assembled Push one slot nut each into the inside of the upper aluminium profiles
2x slot nut M4 of the side parts and attach one belt tensioner each to it.
Do not tighten the screws firmly yet.
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Installation of the guide rails for the Y-direction

The guide carriage can generally be pushed off of the respective guide rail, since the bearing balls are combined in a chain.
However, we recommend avoiding this if possible.

HEEE HERER

2x guide rail with guide carriage (235 mm) Push 4 slot nuts into the upper aluminium profiles of the two respec-
8x cylinder head screw M3x8 tive side parts 4 slot nuts. For the other ones, the thread must point
8x slot nut M3 outwards in each case.

Remove the two cable ties from the guide rails. Attach one guide rail with guide carriage each loosely to the two pro-
Hold a guide rail with guide carriage against the slot nuts and align files with the cylinder-head screws.
the slot nuts on both sides as illustrated. Then align the guide rail. It must end with the

aluminium profile it is attached to at the rear of the printer.
Finally, slightly tighten all screws so that the guide rail can no longer
be moved.
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Installation of the guide rails for the Z-direction

Slide the two knurls on the deflection shaft each to the outside in the  2x guide rail with guide carriage (320 mm)
direction of the side part (1). 4x cylinder head screw M3x8

Then attach the toothed belts to the knurls (2). Place the two long 4x slot nut M3

toothed belts provisionally over the two belt tensioners (3).

Push 2 slot nuts each into the two aluminium profiles installed cross-  Attach the two guide rails with guide carriage to the two profiles, using
wise at the rear as illustrated. The slot nuts each must be aligned with  the cylinder-head screws as illustrated.
the parallel bore. Only tighten the 4 screws slightly!
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Installing the Z-motor

1113332 -

1x actuator Push the 2 slot nuts into the lower aluminium profile at the rear as
1x Z-motor holder, black shown in the upper figure.

4x cylinder head screw M3x20 black Take the Z-motor holder and attach it to the two slot nuts with the two
4x spacer 10 mm (diameter inside 3 mm) M5-cylinder-head screws.

4x spacer 2 mm (diameter inside 3 mm) The Z-motor holder must be aligned above the bore of the aluminium
2x slot nut M5 profile. Do not tighten the screws firmly yet!

4x cylinder head screw M5x8 black
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Thread the motor into the bore from below. The connection plug must  Tighten the 4 M3-screws first.

be aligned with the left side of the printer, in the direction of the fila- Then tighten the two M5-cylinder-head screws. The motor shaft must
ment infeed (from the rear view towards the right). be aligned centred in the bore. It must not touch the aluminium profile.
For example, take a yard stick or similar and place it under the motor.

Attach the motor to the Z-motor holder with 4 cylinder-head screws

M3x20. A 10 mm spacer is needed between the Z-motor holder and

the motor. A2 mm spacer is needed between the Z-motor holder and

the screw head.
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Attachment of the sprocket to the Y-motor

-
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1x actuator Push sprocket onto axe of the actuator and attach it with 2 threaded
1x sprocket 5 mm pins each. A threaded pin must meet the flattened side of the axis. Do
2x threaded pin M3x5 not tighten the threaded pins fully yet.

The motor axis must end flush with the upper edge of the sprocket.
Optionally, the threaded rods can be secured with threadlocker var-
nish.

Installing the Y-motor to the Y-motor holder

1x Y-motor holder Install the motor to the Y-motor holder with the 4 M3-cylinder-head
1x actuator with installed sprocket screws. The motor plug must be aligned as shown in the figure.
4x cylinder head screw M3x8 black
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Installing the Y-motor holder to the basic frame and tensioning the toothed belt

1x Y-motor holder with installed motor
4x cylinder head screw M5x8 black
2x slot nut M5

Push the 2 slot nuts into the right aluminium profile at the rear as
shown in figure (where the double sprocket is installed).

The threads each must point outwards.

Align the two slot nuts with the bores of the Y-motor holder.

Attach the sprocket of the motor as shown in the figure to the short Attach the Y-motor holder to the two slot nuts loosely with the two M5
toothed belt of the deflection shaft. cylinder-head screws.
To tension the toothed belt, push the Y-motor holder with the motor

up until the toothed belt is tensioned so that it can still be twisted by
180° with two fingers.

Last, tighten the two screws.
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Aligning the deflection shaft and tightening the double sprocket

Now align the deflection shaft. It must be pushed into the ball bearing Now check if the double sprocket is aligned with the spacer on the left.
to the same depth as far as possible on both sides. Then tighten the two threaded pins.

Check how far the shaft protrudes from the ball bearing on both sides

by looking into the slot (where the screwdriver is placed with the shaft

on the other side in the figure).

Take a flat-head screwdriver or a similar tool and move the shaft to

the right or left until it is aligned centred.
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Attachment of the infeed knurl to the filament infeed motor

1x actuator
1x feed knurl 5 mm
2x threaded pin M3x5

Assembly of the ball bearing holders

1x ball bearing holder
1x ball bearing FZ0463u-shaped (diameter inside/outside (4/13 mm)
1x cylinder pin 4x14 mm

Push the feed knurl onto axe of the actuator and attach it with 2
threaded pins each. A threaded pin must meet the flattened side of
the axis.

The feed knurl must be as close as possible to the motor. As refer-
ence for the distance, push a feeler gauge sheet with 0.1 or 0.2 mm
between the knurl and the motor.

Optionally, the threaded rods can be secured with threadlocker var-
nish.

Place the ball bearing holder on a level and firm base. Place the ball
bearing into the holder cut-out and carefully drive the cylindrical pin
through the holder into the ball bearing with a hammer.

Finally, use a mounting mandrel or punch to lower the pin slightly into
the hole.

The ball bearing has a little play on the left and right. The pin can be
moved in the ball bearing holder. The ball bearing must not protrude
from the holder when you move the ball bearing back and forth.
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Install the filament feed-through at the extruder motor holder.

1x extruder motor holder Install the inlet for the filament tube to the extruder motor holder as
1x adapter illustrated. First push the adapter into the opening from the outside
1x nut M8 and attach it with the nut. Tighten the nut with an open-faced spanner.
1x quick closure Then screw the quick closure hand-tight as illustrated in the figure.

—> If the adapter does not fit through the opening, simply turn
it into the opening. If necessary, use an external hex key to

help.

Assembly of the feed motor

1x filament feed motor Install the inlet for the infeed motor to the extruder motor holder with

1x extruder motor holder the 3 cylinder-head screws as illustrated. The bore on the right (from

3x cylinder head screw M3x8 the screen view) of the quick-closure must remain free. The connec-
tion plug of the motor must point in the same direction as the quick
closure.
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Assembly of the ball bearing holder

1x extruder motor holder with installed filament infeed motor
1x ball bearing holder with assembled ball bearing

1x counter-holder

1x cylinder head screw M3x30

1x spacer 5 mm (inner diameter 3 mm)

Install the unit previously assembled in the free bore of the motor.
The cylinder-head screw must not be tightened so far that the ball
bearing holder cannot be moved freely.

Apply screw with threadlocker varnish.

Assemble the attachment for the ball bearing holder as illustrated.

The order is:

Cylinder-head screw - counter-holder (small bore) - ball bearing hold-

er - spacer
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Preparation of the spring holder

1x spring holder Screw the cylinder-head screw completely into the spring holder as
1x cylinder head screw M4x30 (fully threaded) illustrated. Ensure that the screw is turned in from the right side since
the bore is slightly offset.

Final assembly of the infeed unit

‘9 L)
1x extruder motor holder with motor and ball bearing holder Prepare all parts as illustrated.
1x spring holder Place the smaller washer M4 onto the set-up infeed unit.
2x cylinder head screw M5x30 Push the pressure spring onto the screw of the spring holder.
1x pressure spring for extruder infeed (L 20.57 mm, @ outside 6.1 mm) Push the larger washer M5 onto one of the two M5 cylinder-head
1x washer (diameter inside/outside 5.3/10 mm) SCrews.

1x washer (diameter inside/outside 4.3/9 mm)

Optional, if necessary! Use the cylinder-head screw M5x35 (at the
Optional, if necessary! The following parts are enclosed as an alter-  bottom of the figure) with the plastic washer instead of the cylinder-
native to the cylinder-head screw M5x30, which is used without a head screw M5x30 at the very right of the screen. This is the screw

washer. that is pushed through the counter-holder.
1x cylinder-head screw M5x35 (at delivery as of 04-2017) Use the screw only when the cylinder-head screw M5x30 only barely
1x plastic washer (at delivery as of 04-2017) grips when attaching the infeed unit to the frame in the slot nut.

Before use, turn the plastic washer onto the screw as illustrated.
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Thread the M5-cylinder-head screw without washer (or the cylinder- Push the spring holder with the pressure spring (1) including the
head screw M5x35 with the plastic washer) through the counter- washer into the corresponding bore of the ball bearing holder (2). Now
holder and the right bore of the spring holder into the extruder motor  thread the cylinder-head screw (3) through the

holder (1). left bore of the extruder motor holder.

Fold the spring holder with the pressure spring (2) onto the washer

placed before washer (3).

Now push the M5-cylinder-head screw with the washer into the left

bore of the spring holder (4).
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Install the infeed unit on the basic frame

1x infeed unit Push the 2 slot nuts, as illustrated, into the rear aluminium profile of
2x slot nut M5 the left side part. The threads must both point upwards.
Align the two slot nuts with the two M5 cylinder-head screws of the
infeed unit.

Attach the infeed unit in the two slot nuts. Tighten the two cylinder- Now align the infeed unit. The distance between the lower edge of
head screws not entirely yet. the upper aluminium profile and the upper edge of the motor should
be about 28 mm.
Tighten the two cylinder head screws M5.
Finally, tighten the M3-cylinder-head screws of the ball bearing holder
until the ball bearing holder can still be moved slightly.
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Installation of the guide carriage plate on the left of the basic frame

4444

1x guide carriage plate left Install the left guide carriage plate with the 4 recessed-head screws
4x countersunk head screw M3x10 black on the guide carriage of the left Y-guide rail.
Optionally, the screws can be secured with threadlocker varnish.

Attachment of the sprocket to the X-motor

-
\ vy
1x actuator Push sprocket onto axe of the actuator and attach it with 2 threaded
1x sprocket 5 mm pins each. A threaded pin must meet the flattened side of the axis.
2x threaded pin M3x5 The motor axis must end flush with the upper edge of the sprocket.
Optionally, the threaded rods can be secured with threadlocker var-
nish.
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Installation of the X-motor to the right guide carriage plate

1x guide carriage plate right Install the motor with the 4 cylinder-head screws to the right guide
1x actuator with installed sprocket carriage plate (left figure). The motor must be on the same side as the
3x cylinder head screw M3x12 black slot for the guide rail (right figure). The motor plug must be aligned as

in the figure (right figure = recessed-head bores on top).

Installation of the limit switch to the right guide carriage plate

1x right guide carriage plate with installed actuator Install a limit switch PCB with the two cylinder-head screws M2x16 at
1x limit switch PCB the right guide carriage plate.

2x spacer 9 mm (diameter inside 3 mm) A spacer must be used between each guide carriage plate and the
2x cylinder head screw M2x16 limit switch PCB.

Optionally, the screws can be secured with threadlocker varnish.
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Installation of the guide carriage plate on the right of the basic frame

4441

1x right guide carriage plate with motor and limit switch Install the right guide carriage plate with the 4 recessed-head screws
4x countersunk head screw M3x10 black on the guide carriage of the right Y-guide rail.
Optionally, the screws can be secured with threadlocker varnish.

——> Check after installing the 2nd guide carriage plate whether both guide carriage plates are straight and parallel with the front alumin-
ium profile installed crosswise. If this is not the case, release the attachment screws of the respective aluminium profile to which the
guide rail with the guide carriage plate that is not straight is installed. Align the respective guide carriage plate and tighten the screws
again.

Installation of the guide rail for the X-direction

1x guide rail with guide carriage (355 mm) Remove the two cable ties from the guide rail.

3x cylinder head screw M3x8 Release the 4 attachment screws in both Y-guide rails so that they
1x aluminium block silver can be moved a little.

1x cylinder head screw M3x20 Insert the guide rail in the groove of the left and right guide carriage

plates each (1).

Loosely attach the guide rail on the left side of the outer bore with an
M3x8 cylinder-head screw (2).

Use two M3x8 cylinder-head screws in the two outer-most bores for
attachment on the right. Tighten the two screws only loosely as well
(3).

On the left side, attach the silver aluminium block with the cylinder-
head screw M3x20 (4) in the second bore.

Now tighten all 4 screws in sequence.
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Tightening the Y-guide rails

Move the X-guide rail forward and back in the Y-direction several
times.
Observe that the guide carriages do not slide from the Y-guide rail.

Relieve the X-unit

After tightening the Y-guide rails, the X-guide rail will move more stiffly
in the Y-direction than before.

Therefore, the X-unit now needs to be relieved.

For this, release the 4 screws of the two aluminium profiles, on which
the Y-guide rails are installed.
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Move the X-guide rail all the way back in the Y-direction (1), so that
you can just reach the two rear-most attachment screws of the Y-
guide rails anymore (2).

Tighten the two screws slightly.

Move the X-guide rail forward and back in the Y-direction several
times again and tighten the next attachment screws slightly as well.
Repeat the steps until you have slightly tightened all 8 cylinder-head
screws of both Y-guide rails.

Then tighten the 8 screws all the way.

Then move the X-guide rail forward and back in the Y-direction sev-
eral times again.

Finally, tighten the 4 screws of the aluminium profiles again in se-
quence. After tightening every single screw, the X-guide rail should
move as easily in the Y-direction as before, when all 4 screws were
loose.



Installation of the end stop for the Y-direction

1x aluminium block, black Insert the slot nut into the top of the aluminium profile with the right
1x cylinder head screw M3x20 Y-guide rail as illustrated.
1x slot nut M3

Attach the aluminium block in the slot nut with the cylinder-head
SCrew.

The aluminium block must be aligned as follows:

When the limit switch hits the aluminium block and is actuated (1), the
guide carriage still must be completely placed on the guide rail (2
However, it should be only 0.5 to 1 mm from the end of the rail (2

)
)
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Attachment of the left Y-toothed belt (viewed from the front)
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1x black block with 2 bores Move the X-guide rail forward in the Y-direction until the limit switch
1x black disc with 2 bores hits the end stop.
2x cylinder head screw M4x20 Place the basic frame on its front.

First, the left Y-toothed belt (viewed from the front) is attached.

Attach the toothed belt to the bottom of the left guide carriage plate Now attach the toothed belt to the belt tensioner.

as illustrated. Move the belt tensioner to clamp the belt a little and tighten the screw
The order of attachment is as follows: of the tensioner.

Guide carriage plate - black block - toothed belt - black disc - cylinder-  Final tensioning takes place when both toothed belts are attached.
head screws.

Align the toothed belt so that it runs in parallel to the aluminium pro-

file. Tighten both screws.

Optionally, the screws can be secured with threadlocker varnish.
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Attachment of the right Y-toothed belt (viewed from the front)

1x black block with 2 bores Now, the right Y-toothed belt (viewed from the front) is attached.
1x black disc with 2 bores
2x cylinder head screw M4x20

Attach the toothed belt to the bottom of the right guide carriage plate  Now attach the toothed belt to the belt tensioner.

as illustrated. Move the belt tensioner to clamp the belt a little and tighten the screw
The order of attachment is as follows: of the tensioner.

Guide carriage plate - black block - toothed belt - black disc - cylinder-  Final tensioning takes place subsequently.

head screws.

Align the toothed belt so that it runs in parallel to the aluminium pro-

file. Tighten both screws.

Optionally, the screws can be secured with threadlocker varnish.
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Tensioning the toothed belts

Put the basic frame on its feet again. If you cannot tension the toothed belt enough by hand, use a screw-
First release the screw of the left belt tensioner; tension the belt by driver to move the belt tensioners forwards.

pushing the belt tensioner on the inside and tighten the screw again.

The toothed belt must be clamped so that it can still be twisted by Then proceed in the same manner for the right toothed belt.

180° easily with two fingers and so that it can still be compressed
easily with the fingers. Important! Both toothed belts must be tensioned to the same
degree!

Tightening the second sprocket on the deflection shaft

Push the second sprocket all the way to the outside on the deflection
shaft and then tighten the two threaded pins.
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Assembly of the belt tensioners (X-direction)

3x grooved ball bearing 624Z (diameter inside/outside 4/13 mm)
1x cylinder head screw M4x35

4x washer (diameter inside/outside 4.3/9 mm)

1x washer (diameter inside/outside 4.3/20 mm)

Installation of the belt tensioners (X-direction)

)

1x belt tensioners assembled

1x washer (diameter inside/outside 4.3/20 mm)
1x nut M4

X

Push the washers onto the screw alternatingly with the ball bearings
(screw - washer - ball bearing - washer - ball bearing - washer -
ball bearing - washer - washer 20 mm).

I°

Guide the assembled belt tensioners into the cut-outs of the left guide
carriage plate from below (viewed from the front, the picture has been
taken from the rear view) and attach it with the washer and the nut.

Only tighten the nut slightly so that the belt tensioner will still move
freely.
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Assembly of the extruder holders

1x extruder holder Install the belt tappet with the two cylinder-head screws at the rear of
1x belt tappet the extruder holder.
2x cylinder head screw M3x10 black Optionally, the screws can be secured with threadlocker varnish.

Assembly of the quick closure

1x extruder holder Screw the quick-closure into the left bore in the top as illustrated (bore
1x quick closure next to the cut-out).
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Turning in of the threaded pin

1x extruder holder Screw the threaded pin into the bore by the quick closure from behind.
1x threaded pin M4x8 Only screw in the threaded pin loosely. It must not protrude into the
bore for the extruder yet.

Assembly of the limit switch and the extruder holder

ALY

1x limit switch PCB Mount the limit switch PCB on the extruder holder with the two cylin-
2x spacer 9 mm (diameter inside 3 mm) der-head screws M2x16 on the left, at the cut-out.

2x cylinder head screw M2x16 A spacer must be used between each extruder holder and the limit
1x extruder holder switch PCB.

Optionally, the screws can be secured with threadlocker varnish.
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Attaching the fan at the fan sheet

1x fan sheet Install the fan on the fan sheet from above with the 3 cylinder-head
1x fan screws and nuts. The screws must be pushed through the sheet and
3x cylinder head screw M2x16 black the fan from behind (from the view as illustrated). The nuts must be
3x nut M2 black on top of the fan.

The fan must be aligned so that the connection cables are placed as
shown in the figure and the blowing direction (marked by an arrow on
the fan) goes through the fan sheet.

Optionally, the nuts can be secured with threadlocker varnish.

Assembly of the fan sheet on the extruder holder

2 g

1x fan sheet with installed fan Attach the fan sheet to the front of the extruder holder with both cyl-
2x cylinder head screw M3x5 black inder-head screws.
1x extruder holder The fan must be turned away from the holder.

Optionally, the nuts can be secured with threadlocker varnish.
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Assembly of the extruder holder at the X-guide carriage

d8dd

1x extruder holder assembled
4x cylinder head screw M3x10 black

Mount the extruder holder on the X-guide carriage with the 4 cylinder-
head screws.

The extruder holder must be aligned so that the fan points to the front
of the printer.

Optionally, the screws can be secured with threadlocker varnish.
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Assembly of the X-toothed belt

1x toothed belt 640 mm

Now attach the toothed belt to the sprocket of the X-motor (1) and
then across the belt tensioner (2).

Shift the belt tensioner outwards to tension the belt and tighten the
screw of the tensioner. Hold against this with the open-faced spanner
7 mm (3).

The toothed belt must be clamped so that it can still be twisted by
180° easily with two fingers and so that it can still be compressed
easily with the fingers.
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Attach the toothed belt to the belt tappet as illustrated first.

If you cannot tension the toothed belt enough by hand, use the open-
faced spanner with which you tighten the nut as a lever. Carefully
push the open-faced spanner against the silver aluminium block while
you tighten the cylinder-head screw from below with a hexagon sock-
et wrench.

Important! The toothed belt should be tensioned just as far as
the two Y-toothed belts!



Assembly of the undertable

1x undertable Attach the two table tappets with the 4 recessed-head screws to the
2x table tappets undertable from below. The recessed bores in the undertable must
4x countersunk head screw M4x10 black be on top.

Optionally, the screws can be secured with threadlocker varnish.

Attachment of the limit switch actuation of the Z-axis

\

1x undertable Turn the nut onto the screw first. Then turn the screw into the left table
1x hexagon screw M3x16 black tappet at the top, about halfway in.
1x nut M3 black
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Attachment of the table to the guide rails

1x undertable First put the table into the middle of the basic frame. The sides of the
8x cylinder head screw M3x12 black table should be in parallel to the aluminium profiles. The bore in the
table (rear centre) must be aligned with the shaft of the Z-motor.
If the 4 screws of the guide rails are not loose, release them a little
and move the two guide rails until the guide carriages are at the same
level as the table tappet.

Loosely attach the table to the two guide carriages on either side with  Now align the table sideways so that the bore is centred over the shaft
4 cylinder-head screws. of the Z-motor.
Optionally, the screws can be secured with threadlocker varnish.
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Assembly of the spindle

. e
1x spindle Place the coupling on the spindle on the side that has no thread.
1x flange nut Tighten the two left threaded pins (arrows in the figure) of the cou-
1x clutch pling.

Simply leave the two right threaded pins loose in the coupling.
First, turn the flange nut on the side of the spindle that has no thread. Optionally, the screws can be secured with threadlocker varnish.
Align the flange nut as shown in the picture.

——> Grease the spindle with all-purpose grease after in-
stallation and later on demand.

Installation of the spindle

LA AN AN AN
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The flange nut on the spindle should be roughly centred. Important! The coupling level must be adjusted so that it has a dis-

Move the table up and thread the spindle through the table bore from tance of about 0.5 to 1 mm from the motor holding plate.

below. —> Also particularly observe that the spindle and the motor
shaft in the coupling must not meet. They should be at a

Turn the spindle until one of the two lower threaded pins of the cou- distance of approx. 3 mm. Otherwise, the coupling will no

pling is precisely aligned with the flattened side of the motor shaft. longer be functional.

Push the coupling onto the motor shaft and first slightly tighten the . . .
threaded pin that you have previously aligned with the flattened side. When you have tightened the screw, turn the spindie and check if the
Then tighten the other lower threaded pin slightly as well. Finally tight-  COuPling moves smoothly and that it does not hit the motor holding

en both pins. pIatg. |
Optionally, the threaded rods can be secured with threadlocker var-

nish.
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Tightening of the table to the guide rails

Lift the table and turn the flange nut all the way down. Then put the
table onto the nut.

Move the table up and down twice and then to the middle (right fig-
ure). For the table to stay in place on its own, push a cylinder-head
screw M3x10 or longer into a hole in one of the two guide rails from
behind and carefully place the table down on it.

—> Check that the guide rails are straight with a stop angle
several times while tightening them!

Place the stop angle on top of the upper aluminium profile.
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Measure the distance between the right guide rail and the right alu-
minium profile at the bottom (1) and top (2) each.

Align the guide rail at the bottom and top until the distance at 1 and
2 is the same. Check that the rails are straight with a stop angle ad-
ditionally. Then carefully tighten first the lower screw and then the
upper screw of the right guide rail slightly. Check the distance at 1
and 2 again.

Move the table up and down twice again; then let it return to the cen-
tre.

Repeat the procedure on the left.

The table should still move freely.

Lower the table again and put it down on the flange nut.

Align the table straight with the holes over the guide carriage (upper
arrows) and then tighten the cylinder-head screws at the left and right
table tappets carefully alternatingly, first slightly and then tightly (lower
arrows).



Final alignment, relieving and tightening of the guide rails

The table still must be supported on the flange nut.

Loosen all 4 cylinder-head screws of the two guide rails (1), but
only until they can be moved a little.

Also release the 4 M5-cylinder-head screws a little that are screwed
into the upper and lower aluminium profiles at the rear from the left
and right (2).

Check that the spindle is centred in the bore of the table (3). If this
is not the case, adjust the table at the guide rails.

Tighten the two lower attachment screws of the guide rails again
slightly (1 bottom).

Move the table up and down. It must not be stiff at the bottom or at
the top. If it is, release the bottom screws of the guide rails again.

Lift the table and turn the flange nut almost all the way up. Put the
table back down on it (4).

Check the upper and lower distances on both sides of the guide
rails again. If necessary, align the rails.

Check based on the holes in the guide rails again whether the table
is aligned straight, and readjust if necessary.

Now tighten the two upper screws of the guide rails slightly so that
they cannot move anymore (5).

Lift the table and turn the flange nut all the way down.

Move the table up and down several times. It always must move
evenly easily. Then put the table back down on the flange nut.

Tighten the 4 M5 screws again a little carefully in sequences, start-
ing with the bottom ones and following up with the upper ones (6).

Finally, tighten the 4 attachment screws of the two guide rails.
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Attach the flange nut to the table.

11

2x cylinder head screw M4x16 black Lift the table and turn the flange nut almost all the way up. Put the
table back down on it.
Turn the two cylinder-head screws into the thread bores of the table
through the bores of the flange nut from below.
Tighten the screws.
Optionally, the screws can be secured with threadlocker varnish.

Lower the table again by turning the spindle.

—> Ifyou find when turning the table up or down subsequently that it moves stiffly at the top or bottom, release the attachment screws
of the two guide rails in sequence. Tighten the screw again before releasing the next one. You may need to release the undertable

or the tappets again as well.

Assembly of the Z-limit switch

1x limit switch holder plate Mount the limit switch PCB on the limit switch holder plate as illus-
1x limit switch PCB trated with the two M2-cylinder-head screws and M2 nuts. The cut-out
2x cylinder head screw M2x8 black and the limit switch must be aligned as illustrated. The two nuts must
2x nut M2 black be installed on the side of the limit switch.
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Installation of the Z-limit switch

1x limit switch holder plate with limit switch Push the 2 slot nuts into the lower slot of the upper aluminium profile
4x cylinder head screw M5x8 black at the rear as shown in the figure.
2x slot nut M5 The threads must both point outwards.
Align the two slot nuts with the hole distance of the end switch holding
plate.

[

Attach the limit switch holding plate to the two slot nuts placed before  Move the table all the way up by turning the spindle.
loosely with the two M5 cylinder-head screws. Align the limit switch holding plate so that the button is pushed by the
The unit must be aligned so that the button on the PCB points down. hexagon socket in the left table tappet (viewed from the front).

Move the table a little down again and tighten the two M5-screws.
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Installation of the printing plate
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1x printing plate Remove the film from the printing plate first.

4x countersunk head screw M4x40 black Attach the 4 recessed-head screws to the printing plate with the 4
4x pressure spring for printing table (length 24 mm) washer and the 4 nuts. The screws must be pushed in from the side
4x nut M4 black with the countersunk bores.

4x washer (diameter inside/outside 4.3/12 mm) black Tighten the nuts.

4x knurled nut, black (plastic)
4x spacer 7 mm (diameter inside 4.2 mm)
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Insert one screw at a time and guide them through the bores in the Push the plate from above, push one spacer each onto the respective
undertable. screw from below and secure them with a knurled nut.

The sequence is as follows: When all 4 screws have been threaded in and secured, tighten the 4
Printing plate with the attached screw - pressure spring - undert- knurled nuts evenly.

able - spacer - knurled nut
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11. Mounting of the Electrical Components

—> This chapter ("11. Mounting of the electric components") generally is only relevant for purchasers of the maker construction kit /
construction kit. Owners of the preassembled device can skip this chapter. However, the chapter is helpful when there is an error or

smaller repairs are necessary.

N

taking any PCBs into your hand.

The components on the PCBs can be damaged by electrostatic discharge. Therefore, touch, e.g. an earthed radiator before

In subchapter c), you will find a wiring plan for the main PCB in which the required line connections are marked. The table

also describes the assignment and properties of the individual cables.

Before you take the printer into operation, check all cables again for accuracy and proper connection on the main PCB.

If you want to mount the metal housing, please observe the additional accessory instructions before installing the main

board on the board holder!

a) Installation of the Electrical Components

Assembly of the extruder
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1x heating block
1x nozzle 0.4 mm
1x PTFE thread sealing tape
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Turn the nozzle into the heating block.

The nozzle must be put into the side that is closer to the bore for the
temperature sensor.

Screw in the nozzle all the way and tighten it with an 8 mm open-
faced spanner.

Check from the other side of the nozzle that no sealing tape is visible.

Cut about 2 to 3 cm thread sealing tape off of the roll and wind it
around the thread of the nozzle. Cut off the sealing tape that protrudes
over the thread with a sharp knife, €.g. by running the knife along the
upper-most groove of the thread.

The sealing tape must never protrude beyond the thread.
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1x heating cartridge
1x cylinder head screw M3x10
1x heating block

Insert the heating cartridge into the corresponding opening from
above (opposite of the nozzle).

Secure the heating cartridge with the cylinder-head screw as illus-
trated.

1x nozzle stock

1x PEEK part

1x PTFE insert

1x extruder infeed

1x nut M6 (flat ISO 4035)

1x PTFE thread sealing tape
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Cut about 2 to 3 cm thread sealing tape off of the roll and wind it
around the short thread of the nozzle stock. Cut off the sealing tape
that protrudes over the thread with a sharp knife, e.g. by running the
knife along the upper-most groove of the thread.

The sealing tape must never protrude beyond the thread.



Turn the nozzle stock into the PEEK part carefully. It will only fitinone  Push the PTFE insert into the PEEK part. Take a hexagon socket
side because the opening is larger on the other side. wrench with at least 3 mm and push the PTFE insert entirely into the
Tighten the nozzle stock hand-tight with a 13 mm spanner. PEEK part.

Carefully turn the extruder inlet into the PEEK part and tighten it man-  Screw the M6-nut onto the thread of the nozzle stock to the stop.
ually as far as possible. Please observe that the nut in the delivery is a little lower than in the
figure.
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1x extruder lower part
1x extruder upper part
1x PTFE thread sealing tape

Turn the extruder top into the extruder bottom to the stop.
Counter the extruder top with the nut against the extruder bottom
(open-faced spanner 10 mm).
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Cut about 2 to 3 cm thread sealing tape off of the roll and wind it
around the thread of the nozzle stock.
The sealing tape must never protrude beyond the thread.



1x extruder Push the temperature sensor into the small opening between the noz-

1x temperature sensor Zle and the bore with the thread.
1x cylinder head screw M3x8 Attention! The temperature sensor is very sensitive! Installation
1x washer (diameter inside/outside 3.2/7 mm) therefore must be performed with the utmost care!

Attach the sensor with the cylinder-head screw and the washer. The
screw must be turned between the two connection lines for this.
Only tighten the screw slightly so that the connection lines are not
damaged.

Now glue a strip of Kapton adhesive tape centred around the PEEK
part and the cables (arrow), to attach them to the extruder.
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Push the extruder into the left opening of the extruder holder from
below (opening where the quick-closure is installed at the top).

The extruder must be aligned so that the side of the heating block
with the heating cartridge points to the left or outside (lower arrow in
the figure). The heating block must run in parallel with the fan sheet.
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Push the extruder entirely into the opening and tighten the threaded
pin.

Use either an angled hexagon socket wrench 2 mm (to tighten from
below) or a straight hexagon socket wrench that you can push through
the slit in of the belt tappet.



Preparation of the display

D AARAARAAARRRRAREARADR

1x display

4x spacer 3 mm (diameter inside 3 mm)

Installation of the display in the display holder

1x display holder

1x display

4x cylinder head screw M2.5x20 black
4x spacer 9 mm (diameter inside 3 mm)
4x nut M2.5 black

Push one spacer between the display and control PCB in each at-
tachment hole.

Align the spacer precisely with the holes.

Remove the film from the display first.

Attach the display to the display holder from the inside. The dial switch
must be guided through the corresponding opening.

Start at the outside.

Install the screws one at a time. After inserting a screw, secure it with
anut.

The sequence from the outside is:

Cylinder-head screw - display holder - spacer 9 mm - display
(with spacer 3 mm) - nut
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Align the display when all screws are inserted. Particularly observe
that the dial switch does not hit the display holder. Tighten all nuts
(hex key 5 mm).

You may need to align the display more precisely after commission-
ing.

Apply the film to the display again to protect it.

Installation of the operating button

1x display holder
1x operating button
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Push the operating button onto the shaft of the dial switch and attach
it by tightening the slotted screw.

The button must be aligned so that it still has enough distance from
the display holder to allow clean pushing of the button. The screw
must meet the slot in the dial switch.

Push the operating button to test it.



Installation of the display unit

8888

1x display unit Insert the 4 slot nuts into the upper aluminium profile at the front of
4x cylinder head screw M5x8 black the printer.
4x slot nut M5

Hold the display unit against the slot nuts from above and align them  Attach the display unit to the 4 slot nuts with the M5-cylinder-head
with the bores in the display unit. SCrews.
Tighten all 4 screws.
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Attachment of the main PCB to the PCB holder

1x PCB holder Attach the main PCB to the PCB holder.

3x hexagon screw M2.5x16 (plastic) The PCB holder and the main PCB must be aligned as illustrated!

3x nut M2.5 (plastic) Begin with the left screw at the middle of the PCB.

1x main PCB Install the screws one at a time. After inserting a screw, secure it with
3x spacer 2 mm (diameter inside 3 mm) anut.

3x spacer 8 mm (diameter inside 3 mm) The order is:

— If you want to mount the metal housing, please ob- l-lsl):gon screw - spacer 2 mm - PCB - spacer 8 mm - PCB holder

serve the additional accessory instructions before in-
stalling the main board on the board holder!

Once all screws are inserted, align the PCB straight. Carefully tighten  This is the view from below for inspection.
all nuts and do not over-tighten them!
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Pushing on the adapter PCB

1x additional PCB

Push the adapter PCB onto the additional PCB as illustrated. All pins
1x adapter PCB

in the adapter PCB must be pushed into the socket strip.

Pushing the jumpers onto the additional PCB

1x additional PCB

6 pins each are placed between the continuous pin series into which
12x jumper

the motor drivers are inserted later (2 rows with 3 pins each). 3 jump-
ers each must be put onto these pins. There are 3 fields on the right
side of the PCB (motors X, Y and Z), and one field on the left side
(filament infeed).

Put on 3 jumpers per field as illustrated.

The 5th field at the upper left remains empty.
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Assembly of the additional PCB

1x PCB holder with main PCB Push the additional PCB onto the main PCB.
1x additional PCB Use the upper double pin strip that runs across the main PCB for
orientation.
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Assembly of the cooling bodies on the motor drivers
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4x motor driver Remove the protective film from the bottom of the cooling element
4x heat sink and stick it centred onto the chip of the motor driver.

Attention! Do not stick the cooling body too close to the soldering
points of the pin strip! Danger of short-circuit!

Repeat this with the other 3 motor drivers.

The 5th enclosed motor driver is not needed. It is a reserve.

Assembly of the motor drivers

1x PCB holder with main PCB Push the motor driver onto the additional PCB as illustrated.

4x motor driver The potentiometers on the motor drivers always must point away from
the green connection plug.
3 motor drivers must be pushed onto the right side. The pin strips
present also fit precisely here.
Only 1 motor driver needs to be pushed onto the left side. It must be
inserted at the very bottom of the pin strip.
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Assembly of the PCB holder at the printer

1x PCB holder with main PCB
4x cylinder head screw M5x8 black
2x slot nut M5

Assembly of the cooling bodies on the motor drivers

Attach the PCB holder to the two slot nuts placed before loosely with
the two M5 cylinder-head screws.

Align the PCB holder with the outer edges of the two aluminium pro-
files. Tighten the cylinder-head screws.
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Push the 2 slot nuts into the groove of the upper aluminium profile and
the left aluminium profile (viewed from the front) at the rear as shown
in the figure. The threads must be aligned to the right or downwards as
illustrated.

Hold the PCB holder against the slot nuts and align the two slot nuts
with the bores in the PCB holder.



b) Wiring of the Electrical Components

—>
Connection plan of the main PCB
LCD EXP1

Extruder Temp. (04)

Endschalter Z (02)
Endschalter Y (05)
Endschalter X (01)

Trimmer Motorstrom Ext.

Motor Ext. 0 (08)

(oberer Pin = braun)
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If you connect a cable to the main PCB, first check the correct connection in the following wiring diagram.

LCD EXP2

Trimmer Motorstrom Z

Motor Z (07) (oberer Pin = braun)

Trimmer Motorstrom Y
Motor Y (06) (oberer Pin = braun)

Trimmer Motorstrom X
Motor X (05) oberer Pin = weiR)

Reset

Extruder Heizung (03)
Lufter (01)
+
220 pF, 35V ‘ | | | _
Spanungsversorgung
-~ 12VIDC, 5 A (09)
Line | Length | Connection Pin number of plugs Component Pin number of plugs
Main PCB | (all pins on black plugs; colour (all pins on white plugs; colour
based on pin1) based on pin1)

o1 | 990 mm D9 2pin brown/white, open Extruder fan 2pin brown/white

END STOPS | 2pin yellow/green Limit switch X direction 2pin yellow/green
02 | 220 mm | END STOPS | 2pin white/brown Limit switch Z-direction 2pin white/brown
03 | 920 mm D10 2pin red, open ends Heating cartridge extruder 0 2pin red, fixed
04 | 980 mm T0 2pin white Temperature sensor extruder 0 2pin white, fixed
05 | 890 mm X 4pin yellow/brown/green/white | Motor X-direction 6pin white/brown/green/yellow

END STOPS | 2pin pink/grey Limit switch Y-direction 2pin pink/grey
06 | 450 mm Y 4pin yellow/white/green/brown | Motor Y-direction 6pin brown/white/green/yellow
07 | 500 mm z 4pin yellow/white/green/brown | Motor Z-direction 6pin yellow/green/white/brown
08 | 280 mm EO 4pin yellow/white/green/brown | Motor extruder 0 (filament infeed) | 6pin brown/white/green/yellow
09 85 mm Green plug | 2pin red/black, open Jumper connection plug mains unit | 2pin red/black, open

71




Wiring of the extruder carriage

1x filament tube approx. 80 cm

1x cable 01 approx. 990 cm

2x clip for quick closure (tube protection)
1x Elko 220 pF, 25V

1x spiral tube black

Push the filament tube into the quick closure of the extruder carriage
and the filament infeed unit.
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Optional: Push one clip each onto the quick-closure to additionally
secure the filament tube.

Attention! You can only remove the tube when the clip is destroyed.
This is of interest, e.g., for schools as well, since it prevents easy
removal of the clip.

You can attach the clip to the extruder carriage at once if desired. Do
this at the very end at the filament infeed unit, since the tube needs
to be removed again.

Alternatively, you can print out an alternative circlip yourself. For this,
the file "Sicherungsclip.stl" is included in the download bundle. This
also improves the "Retract" behaviour (retracting the filament while

printing).

Connect the cable 01 at the extruder carriage.
Connect the plug with the yellow and green lines to the limit switch
PCB; connect the plug with the brown and white lines to the fan.



Take all lines of the extruder carriage (cable 01/lines of the heating When you have reached the extruder, push the spiral tube in the di-
cartridge, cable 03/lines of the temperature sensor, cable 04) and at-  rection of the filament infeed until the spiral tube has reached its end.
tach them to the filament tube with 2 to 4 windings of the spiral tube.  Then wind in the direction filament infeed. It is recommended to re-
Then wind the spiral tube around the cables further in the direction lease the filament tube again from the quick closure of the filament
of the extruder. infeed (simply press the red plastic part) and to pull out the tube.
When you have wound a piece, tighten the spiral tube again by turn-

ing it tighter.

Continue winding in the filament infeed direction until the two red ca- Now wind the spiral tube around the cables only, and not around the
bles can be placed cleanly to the corresponding connection at the filament tube.

main PCB from the heating cartridge. When you have reached the end of the outer insulation of cable 01,
To test this, simply attach the cable strand to the aluminium profile as  stop winding, tighten the spiral tube again and cut off the rest.
illustrated above. Connect the two red cables to the connection "D10" at the main PCB.

The polarity is irrelevant for this.
Push the filament tube into the quick closure again.
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Take 3 adhesive sockets and glue them to the printer as illustrated. When the length is correct, tighten the cable ties at the cable strand.
Degrease the adhesive areas first. Now secure the cable of the fan with the short cable tie (99 mm) to the
Take 3 cable ties (142 mm) and fasten the cable strand loosely to the cable of the X limit switch at the extruder holder.

adhesive sockets with them.

If the cable is too tense then, you may need to cut off a piece of the

filament tube so that the cables can be placed cleanly (see next fig-

ure). Cut off only a small piece at a time!

B 1

Now connect the other lines to the main PCB. Connect the plug to the connection "T0" of the main PCB with the
Connect the two open lines of the fan, brown and white, to the con- two white lines of the temperature sensor (cable 03). The polarity is
nection "D9". The brown line is plus/+! The elco must be connected irrelevant for this.

in parallel as well here. Ensure correct polarity! The minus pole atthe Connect the cable with the yellow and green line to the two pins that
elco is marked with a white dash. This side must go into the terminal  are marked with "Limit switch X" in the connection plan. The polarity
where the white line of the fan connected. does not matter in this cable either.
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Connection of the Z limit switch

1x cable 02 approx. 220 mm Connect cable 02 to the connection plug of the Z-limit switch PCB and
place it through the cut-out of the main PCB.

Connect the other end to the two pins that are marked "limit switch
Z" in the connection plan. The polarity does not matter in this cable
either.
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Connection of the motor for filament infeed

b)

1x cable 08 approx. 280 mm Connect cable 08 to the connection plug of the motor for the extruder
and place it through the cut-out of the main PCB.

Connect the other end to the connection "Motor ext. 0" (see connec-
tion plan). The pin with the brown line must be at the top as shown in
our figure and marked in the connection plan.
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Connection of the display

2x flat cables (both identical) Connect the first cable to the connection "EXP2" at the display and
the main PCB each. From the view illustrated, the cable must go into
the respective right connection plug.
Then connect the other cable to the respective connection "EXP1"
(the respective left plug).

Take the 4 adhesive sockets and 4 cable ties (142 mm) and fasten the  Degrease the adhesive areas first.
two cables as illustrated in these two figures.
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Finally, fasten the cable ties in sequence.
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Connection of the motor for the X-direction and the Y-limit switch

1x cable 05 approx. 890 mm Thread the cable through between the aluminium profile and the
toothed belt from below and then past the limit switch PCB at the rear.
Connect the 6-pin plug to the X-motor and the 2pin one to the Y-limit
switch.

Take 1 adhesive socket, 1 cable tie (142 mm) and 1 cable tie (99 mm). Place the cable behind the guide rails and thread it through the cut-

Fasten the cable with the adhesive socket and the long cable tie as out at the top near the main PCB from the inside.

illustrated. Use the small cable tie to fasten the cable to the left spacer Connect the 4pin plug to the connection marked in the connection

of the limit switch. plan with "Motor X". The pin with the white line must be at the top.

Degrease the adhesive area first. Connect the 2pin plug to the connection marked "limit switch Y" in
the connection plan. The polarity is irrelevant for this.

Then move the Y-axis forward in the direction of the display.
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Take the 4 adhesive sockets and 4 cable ties (142 mm) and fasten Pull the cable tie almost all the way together at the arrow so that the
the cable as illustrated in it and the right figure. Do not tighten the cable can barely be moved anymore.

cable ties yet. Additionally hold the cable in this place and move the carriage back-
Degrease the adhesive areas first. wards in the Y-direction.

I

If a good loop forms as in the figure, hold the cable in that position. When the loop fits, tighten the two cable ties (see arrow).
Otherwise, you will have to turn the cable a little more. Important! Leave the two other cable ties to the left open since a cable
needs to be fed through here still.
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Connection of the motor for the Y-direction
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1x cable 06 approx. 450 mm Connect the 6pin plug to the Y-motor.
Do not swap the cable with cable 07, since itis only 50 mmlongerand  Thread the cable through the two open cable ties and then past be-

almost identically assigned. hind the limit switch PCB.
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Connect the 4pin plug to the connection marked in the connection Place both cables cleanly and tighten the two cable ties.
plan with "Motor Y". The pin with the brown line must be at the top.
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Connection of the motor for the Z-direction
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1x cable 07 approx. 500 mm

Connect the 6pin plug to the Z-motor.
Do not swap the cable with cable 06, since it is only 50 mm shorter Connect the 4pin plug to the connection marked in the connection
and almost identically assigned.

plan with "Motor Z". The pin with the brown line must be at the top.
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Take the 4 adhesive sockets and 4 cable ties (142 mm) and fasten
the cable as illustrated.

Place the cable cleanly and tighten the 4 cable ties.
Degrease the adhesive areas first.
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Attachment of the cables to the main PCB

Place and fasten the cables at the main PCB.
Take long cable ties (142 mm) for the thicker cable strands and the
short cable ties (99 mm) for the thinner cable strands.

Assembly of the connection plug for the mains unit

1x mains unit

1x cable 09 approx. 85 mm (2 lines; 1x red; 1x black)
1x connection plug from the main PCB (green)

N

Connect the two lines of cable 09 to the connection plug of the main
PCB.

The black line goes into the terminal at the far right, the red one into
the terminal to the left of it.
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The white line of the mains unit is plus, the black one minus. Reconnect the plug with the mains unit to the main PCB.

Now connect the white line of the mains unit and the red line to the

left terminal of the plug. Of course, you can remove the plug again for further work until com-
The black line from the mains unit and the other black line go into the missioning.

terminal to the right of this.
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12. Final Work

—> This chapter ("12. Final Work") generally is only relevant for purchasers of the maker construction kit. Owners of the preassembled
device can skip this chapter.

Gluing on the rating plate and warning signs

Attach the rating plate to the front cover from behind, as illustrated.  Attach the silver warning text sign well visibly to the middle of the front
Degrease the adhesive area first. cover as illustrated.
Degrease the adhesive area first.

Attach the 3 yellow warning sign stickers "Hot surface”, "Danger of Attach the additional warning sign sticker "Hot surface" to the fan
hand injury" and "Danger of crushing" well visibly to the front cover sheet of the extruder carriage.

above the "RF500" script. Degrease the adhesive area first as well.

Degrease the adhesive areas first.
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Attaching the end caps

Push one end cap each onto all four vertical aluminium profiles. If you ~ Push the fifth end cap onto the aluminium profile of the filament holder.
cannot push them in manually, use a hammer and a suitable exten-
sion with a flat, supported surface.

—> If you purchased the kit, including the metal housing, install now the remaining parts of the housing. Please refer to the
additional accessory instructions.
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13. Initial Commissioning

a) Assembly of the filament holder

N O

s

1x filament holder

1x cylinder head screw M5x20
1x washer M5 (@ outside 15 mm)
1x cylinder head screw M5x16

Attach the filament holder to the short aluminium profile from the in-
side with the cylinder-head screw M5x20.

Attach the washer to the outside of the filament holder with the other
cylinder-head screw.

Please note! The figure shows the construction kit. The short profile
is covered by the housing in the preassembled device. Install the
filament holder in the corresponding opening from the outside here.

b) Preparing and Assembling the Printing Plate Support

——> This sub-chapter is only relevant for buyers of the maker construction kits, since the preassembled device does not include a printing
plate support of glass, but an aluminium printing plate that is already installed. Owners of the preassembled device can therefore skip

this chapter.

1x printing plate support (single-pane safety glass)

2x holding brackets

1x adhesive film (size approx. like printing plate support) (not illus-
trated)

If you want to use the adhesive film from the delivery, stick it onto the
printing plate support without bubbles.

Degrease the glass panel first.

Cut off protruding edges.

Put the glass panel onto the printing plate and attach it with the two
holding brackets.

If you want to use the width of the entire printing space, do not push
the holding brackets onto the printing plate entirely but only attach
them at the outer-most edge. Otherwise, it is possible that the ex-
truder nozzle catches on them. Caution is required when moving to
the X and Y home positions as well when the Z-axis is already in its
home position.

Wipe off the printing plate first if necessary.
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c) Setup and Transport

When setting up the 3D printer, observe that the mains unit and the mains cable must be easy to reach so that the device
can be switched off quickly and easily or be disconnected from the voltage supply in case of malfunction.

Ensure proper ventilation when setting up the device. Do not put the device down on soft support such as a carpet or bed,
etc. the air circulation also must not be impaired by other objects. This prevents heat dissipation from the product and may
lead to overheating (danger of fire).

When setting up the device, make sure that it has a stable footing and place it on a stable underground. Persons may be
injured if the 3D printer drops.

When setting up the device, make sure that the connection cables are neither pinched nor damaged by sharp edges.
Always place the cables so that no one can trip over them or be caught in them. There is a danger of injury.

—> Never place the device on any valuable or sensitive furniture surfaces without sufficient protection.

+ Put up the 3D printer on a level, stable and non-vibration-sensitive surface.

« If you want to transport the 3D-printer, disconnect the mains unit from the main PCB, by disconnecting the green plug (first disconnect the
mains unit from the mains).

Also remove the printing plate support (only in the construction kit).
—> Only use suitable packaging for dispatch! Particularly observe that all moving parts are secured, e.g. with cable ties!
Pack the printing plate support separately in bubble wrap (construction kit only).

We assume no liability for any transport damage caused by improper packaging of the printer!

d) Mains Connection and First Activation

The mains socket to which the mains unit of the 3D printer is connected must be close to the device and easily accessible
to quickly separate the device from the mains voltage in case of an error.

Before plugging in the mains plug, ensure that the device voltage indicated at the mains unit corresponds to the available
mains voltage. Do not connect the device if the indication does not correspond to the available mains voltage. Incorrect
supply voltage may lead to irreparable damage to the mains unit, 3D printer and danger to the user.

Always disconnect the mains unit from the voltage supply first (pull the mains cable from the mains socket) before discon-
necting or connecting the green connection plug from/to the main PCB!

—> Ifthe motors are moved manually, the display may light up. This is not a malfunction. A voltage induced by the movement in the mo-
tors causes the display to light up.

+ Connect the green connection plug correctly to the main PCB.
* Plug the mains plug of the mains adapter into a protective contact socket.

+ Some LEDs will light up on the main PCB and the display will light up. If firmware is installed already, you will briefly see the welcome screen
and the installed firmware; then the main menu appears.

—> Ifthe display shows nothing and firmware has already been installed, the display contrast may need to be adjusted. There is a small
hole in the display holder for this between the attachment screw at the lower left and the manufacturer's logo. You can turn it with a
small flat-head screwdriver to adjust the display contrast.

Before continuing with commissioning, check if new software or firmware is available. On this, observe chapter "8. Installation of the
Software and Firmware" or "20. Firmware Update".
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e) Adjustment of the Motor Driver

——> Before first use of the printer, the 4 motor drivers must be reconciled. This is done generally at first by comparing the potentiometer
on your controller to the respective screen. Finally, the fine settings are made with a digital multimeter. This should be able to meas-
ure 300 mV and 500 mV as precisely as possible.

This subchapter is only relevant for purchasers of the maker construction kit, since the motor drivers in the preassembled device
have already been reconciled in production. Owners of the preassembled device can therefore skip this chapter. It is, however also
possible that the motor drivers need to be adjusted later.

General setting of the motor driver

SERARES

Generally adjust the potentiometers of the motor drivers for X, Y and Generally adjust the potentiometer of the motor driver for the infeed
Z, as illustrated. motor as illustrated.
Use the flattened side of the potentiometer (black bar) for reference.  Use the flattened side of the potentiometer (black bar) for reference.

Fine setting of the motor driver

X.Y.Z =300 mV £ 20 mV

Ext. =500 mV + 20 mV

Connect the printer to the power supply. Attention! Particularly observe that you do not cause any short
Use a digital multimeter between the soldering point marked with a circuit on the PCB with the measuring prods!

minus and the dial switch on the potentiometer marked with a plus. ~ This may cause irreparable damage.

Set 300 mV £ 20 mV each for the motor drivers X, Y and Z.

Set 500 mV £ 20 mV for the drivers of the infeed motor.
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14. Operation at the Printer

a) Display and Operating Buttons

- & 100% [
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(1) Temperature extruder (target)

—> The target temperature it not displayed here yet, since the ex-
truder is not heated yet.

Temperature extruder (actual)
Printing speed

)

)

) Status information
) Status of the heating bed (optional)
)

Status of the extruder fan; when it runs, the current
speed in % is displayed below.

(7) Status and position of the 3 axes X, Y and Z; indication in mm
(8) Status of the SD card

(9) Setting controller for the display contrast
(adjustable with a narrow flat-head screwdriver)

(10) Operating knob with button
Turn to the left/right: Direction navigation in the menu structure;
Setting the temperature, positions
Button: To confirm a selection in the menu

(11) Reset button: Restarts the printer
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b) Menu Overview

Operation takes place via the operating switch at the printer:

+ Turning the actuating button serves navigation in the menu structure (up/down) or adjustment of values.

+ Pushing the operating button serves confirmation of a selection in the menu and calling of the menu structure from the main menu.

—> The menu structure may deviate slightly depending on firmware.

Info screen
Prepare Main
Auto home
Set home offsets
Move axis Prepare
Move 10 mm Move axis
Move X Move X: +000.0
Move Y Move Y: +000.0
Move 1mm Move axis
Move X Move X: +000.0
Move Y Move Y: +000.0
Move Z Move Z: +000.0
Extruder Extruder: +000.0
Move 0.1mm Move axis
Move X Move X: +000.0
Move Y Move Y: +000.0
Move Z Move Z: +000.0
Extruder Extruder: +000.0
Disable steppers
Preheat PLA Prepare
Preheat PLA
Preheat PLA Bed
Preheat ABS Prepare
Preheat ABS
Preheat ABS Bed
Cooldown
Tune Main
Speed: 100 | Speed: 100
Nozzle: 230 | Nozzle: 230
Fan speed: 255 | Fan speed: 255
Flow: 100 | Flow: 100
Control Main
Temperature Control
Nozzle: 0 | Nozzle:
Bed: 0 | Bed:
Fan speed: 0 | Fan speed:
Autotemp: Off/On
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Control Temperature Ext. Min: 210 | Ext. Min: 210

Ext. Max: 250 | Ext. Max: 250

Ext. Fact: 000.10 | Ext. Fact: 000.10

PID-P: +022.20 | PID-P: +022.20

PID-I: +001.08 | PID-I: +001.08

PID-D: +114.00 | PID-D: +114.00

PID-C: 100 | PID-C: 100

Preheat PLA conf Temperature
Fan speed: 0 | Fan speed: 0
Nozzle: 180 | Nozzle: 180
Bed: 70 | Bed: 70
Store memory

Preheat ABS conf Temperature
Fan speed: 0 | Fan speed: 0
Nozzle: 240 | Nozzle: 240
Bed: 110 | Bed: 110
Store memory

Motion Control

Accel: 1000 | Accel: 1000

VXY-jerk: 5 [ VXY-jerk: 5

Vz-jerk: +000.40 | Vz-jerk: +000.40

Ve-jerk: 5| Ve-jerk: 5

Vmax X: 300 | Vmax X: 300

Vmax Y: 300 | Vmax Y: 300

Vmax Z: 5| Vmax Z: 5

Vmax E: 100 | Vmax E: 100

Vmin: 0| Vmin: 0

VTrav min; 0| VTrav min: 0

Amax X: 3000 | Amax X: 3000

Amax Y: 3000 [ Amax Y: 3000

Amax Z: 0 | Amax Z: 0

Amax E: 9000 | Amax E: 9000

A-retract: 9000 | A-retract: 9000

A-travel: 1000 | A-travel: 1000

Xsteps/mm: +080.00 | Xsteps/mm: +080.00

Ysteps/mm: +080.00 | Ysteps/mm: +080.00

Zsteps/mm: +1060.0 | Zsteps/mm: +1060.0

Esteps/mm: +0127.0 | Esteps/mm: +0127.0

Filament Control
E in mm3: Off/On
Fil. Dia.: 1,750 | Fil. Dia.: 1,750

Store memory

Load memory

Restore failsafe

No SD Card/Print from SD

Main

Folder structure of the SD card
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c) Functions of the Individual Menu ltems

——> The top-most point in each submenu (to be recognised by the unwound arrow upwards) switches back to the respective previous
menu. Therefore, these items are not included in the explanation.

Info screen Switches back to the main display
Prepare
Auto home Move all axes into the home position

Set home offsets

Specify the zero point - perform a homing run with the repeater software and then execute "Set home offset"; first
set the distance (works only after restart of the software) (you can also set an offset, e.g. to print onto an object)

Move axis Move 10 mm Move X Moves the X-axis in steps of 10 mm
Move Y Moves the Y-axis in steps of 10 mm
Move 1mm Move X Moves the X-axis in steps of 1 mm
Move Y Moves the Y-axis in steps of 1 mm
Move Z Moves the Z-axis in steps of 1 mm
Extruder Moves the infeed motor in steps of 1 mm
Move 0.1mm Move X Moves the X-axis in steps of 0.1 mm
Move Y Moves the Y-axis in steps of 0.1 mm
Move Z Moves the Z-axis in steps of 0.1 mm
Extruder Moves the infeed motor in steps of 0.1 mm

Disable steppers

All motors are switched off.

Preheat PLA Preheat PLA Prepares the printer for printing of PLA without hot printing plate; setting in the menu item
“Preheat PLA conf”
Preheat PLA Bed Prepares the printer for printing of PLA with hot printing plate; setting in the menu item
“Preheat PLA conf’
Preheat ABS Preheat ABS Prepares the printer for printing of ABS without hot printing plate; setting in the menu item
“Preheat ABS conf”
Preheat ABS Bed Prepares the printer for printing of ABS with hot printing plate; setting in the menu item
“Preheat ABS conf”
Cooldown Cooling off; all heatings are switched off
Tune Displayed only during printing
Speed: 100 | Change the print speed during printing
Nozzle: 230 | Change the extruder temperature during printing
Fanspeed: 255 | Change the fan speed during printing
Flow: 100 | Change the filament conveying speed during printing
Control
Temperature Nozzle: 0 | Manually setting the temperature for extruder 0 (e.g. for filament change)
Bed: 0 | Manually setting the temperature for the heat bed
Fan speed: 0 | Manually setting the fan speed
Autotemp: Off/On | Automatic adjustment of the temperature when the printing speed is increased; printing
faster = higher temp.
Ext. Min: 210 | Min-value for the temperature limit of the autotemp setting
Ext. Max: 250 | Max-value for the temperature limit of the autotemp setting
Ext. Fact: 000.10 | Controller values for hot end
PID-P: +022.20 | Controller values for hot end
PID-I: +001.08 | Controller values for hot end
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PID-D: +114.00 | Controller values for hot end
PID-C: 100 | Controller values for hot end
Preheat PLA conf Fanspeed: 0 | Setting the fan speed for the function "Preheat PLA"
Nozzle: 180 | Setting the extruder temperature for the function "Preheat PLA"
Bed: 70 | Setting the printig plate temperature for the function “Preheat PLA”
Store memory | Saves the setting for the function "Preheat PLA"
Control
Temperature Preheat ABS conf Fanspeed: 0 | Setting the fan speed for the function "Preheat ABS"
Nozzle: 240 | Setting the extruder temperature for the function "Preheat ABS"
Bed: 110 | Setting the printig plate temperature for the function “Preheat ABS”
Store memory | Saves the setting for the function "Preheat ABS"
Motion Accel: 1000 | Controller values for movement
VXY-jerk: 5 | Controller values for movement
Vz-jerk: +000.40 | Controller values for movement
Ve-jerk: 5| Controller values for movement
Vmax X: 300 | Controller values for movement
VmaxY: 300 | Controller values for movement
Vmax Z: 5 | Controller values for movement
Vmax E: 100 | Controller values for movement
Vmin: 0 | Controller values for movement
VTrav min: 0 | Controller values for movement
Amax X: 3000 | Controller values for movement
Amax Y: 3000 | Controller values for movement
Amax Z: 0 | Controller values for movement
Amax E: 9000 | Controller values for movement
A-retract: 9000 | Controller values for movement
A-travel: 1000 | Controller values for movement
Xsteps/mm:  +080.00 | Controller values for movement
Ysteps/mm:  +080.00 | Controller values for movement
Zsteps/mm:  +1060.0 | Controller values for movement
Esteps/mm:  +0127.0 | Controller values for movement
Filament Einmm3; Off/On | Controller values for movement
Fil. Dia.: 1,750 | Adjusting the filament diameter
Store memory Saves all changed settings in the EEPROM
Load memory Loading saved settings from the EEPROM
Restore failsafe Resets all settings to defaults
No SD Card/Print from SD No SD Card: No SD card is inserted.
Print form SD: Select the print file from the SD card.

——> For more information, see the website of the firmware manufacturer:
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15. Calibration

a) General Notes on Calibration

/N
N

Attention! Never touch the hot extruder or the hot heat bed (preassembled device only)!
There is a danger of burns!

When heating, there may be slight development of smoke or steam. This is normal. Please ensure the corresponding ven-
tilation.

While calibration is underway, no filament must be inserted in the extruder.

If there already is some filament in the extruder, it must be completely removed before calibration. For this, observe chapter
"16. ¢) Removing and Changing the Filament" or method 3 in chapter "21. b) Cleaning".

Also ensure that the extruder nozzle is clean on the outside. If it is contaminated, clean it as described in chapter
"21. b) Cleaning".

The extruder or the nozzle must be cleaned so that no filament escapes anymore when they are heated to printing tempera-
ture.

The following description shows calibration universally for the maker construction kit and the preassembled device. Subchapters
"15. b) Setting of the Z-Stop" and "15. d) Setting of the Printing Plate" apply to both models.

Whether to set the printing plate in the hot or cold condition depends on whether you have applied an adhesive film to the printing
plate or not. By default, this is included in the delivery only for the construction kit.

It is a simple rule that calibration is performed in the cold condition with the film and in the hot condition without. This is because the
adhesive film for the printing plate is only partially heat-resistant.

For hot calibration, the extruder and the heating element of the printing plate (if present) are heated to printing temperature of the
respective filament (PLA: Extruder approx. 200-230 °C (depending on filament), printing bed with heating element at 60 °C (if pre-
sent)). How to heat up both is described in subchapter "15. ¢) Heating to Printing Temperature”. You can skip that chapter for cold
calibration.

If you want to calibrate with the cold extruder, let it cool off entirely first.

Calibration should be performed now and then. Itis a prerequisite for high printing quality. Always perform calibration after transport
of the 3D-printer or after any changes to the printing plate.

The preassembled device was calibrated in production already. Before you print for the first time, check the distance between the
nozzle and the printing plate in the hot condition in any case.

The figures on the display screens may vary a little depending on firmware version.
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b) Setting the Z-Stop

Before starting calibration, set the end stop in the Z-direction.

The hexagon screw should be about 1 to 2 mm in the thread. Counter the screw with the counter-nut.
——> Check that the Z-limit switch is clearly pushed by the hexagon screw.

Move all axes into the home position

Push button for the operating knob (10) in the main menu. Turn the operating knob (10) until you have selected the menu item
"Prepare" and push the button of the operating knob (10).

Turn the operating knob (10) until the menu item "Auto home" is  The printer will switch back to the main menu automatically after a

selected. Push the button of the operating knob (10). few seconds. The axes are no longer displayed with question marks
All axes move into the home position. now.

aln

Auto home

home

Go to the menu "Prepare” and navigate to item "Disable steppers".
Push the button of the operating knob (10).

By this, all motors are switched off so you can move the X and Y axes
manually.
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c) Heating to Printing Temperature

Push button for the operating knob (10) in the main menu. Turn the operating knob (10) until you have selected the menu item
"Control" and push the button of the operating knob (10).

Main Control

Temperature lozzle:.
Mot 1 on

Filament

Store memory Autotemp :

Turn the operating knob (10) until you have selected the menu item Turn the operating knob (10) until the menu item "Nozzle: 0" is se-
"Temperature" and push the button of the operating knob (10). lected and push the button of the operating knob (10).

||!'|'!'{' I!l

Turn the operating knob (10) to the right until the desired value "220" Now the same value as set before should be shown here.
(here: 220 °C) is displayed. The extruder is heated up at once after In our example, we have preselected the maximum temperature of

turning. the filament used. You can adjust the value according to your fila-
To return to the menu, push the operating knob (10). ment.
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Control

Turn the operating knob (10) until the menu item "Bed: 0" is selected Turn the operating knob (10) to the right until the desired value "60"
and push the button of the operating knob (10). (here: 60 °C) is displayed. The heating element is heated up at once
after turning.
To return to the menu, push the operating knob (10).

Control

Now the same value as set before should be shown here. The printer will switch back to the main menu automatically after a

In our example, we have chosen the optimal temperature for the fila- few seconds. The previously set target temperature and the current

ment used (here: PLA). You can adjust the value according to your temperature of the extruder below are displayed here.

filament. Wait until the extruder and the heating element for the printing plate
are completely heated up. Let both continue to heat for at least 10
minutes until the full expansion is reached. Then continue.
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d) Setting the Printing Plate

The 4 knurled nuts at the bottom of the table can be used to adjust Generally set the distance between the nozzle and the printing plate
the printing plate. support. The distance should be equal everywhere if possible.

First, turn all 4 knurled nuts to the right (this will move the printing Then start the fine settings.

plate closer to the table), until you can move the extruder carriage to

any position of the printing plate.

Set a distance of 0.3 mm (feeler gauge) everywhere between the noz-  Measure the distance with a feeler gauge sheet (0.3 mm). While turn-
zle and the printing plate support for the printing plate and the nozzle. ing the knurled nuts, the feeler gauge sheet must not be caught be-
Start at the point with the largest distance and proceed in sequence. tween the nozzle and the printing plate support.
The feeler gauge sheet must be pushed slightly under the nozzle.
When it hits, the distance is too small (figure on the left).

——> Repeat setting until the distance between the nozzle and the printing plate is 0.3 mm everywhere. Then the calibration is completed.

99



16. Inserting, Removing and Changing the Filament

a) Inserting the Filament - Mechanical Part

Push the filament roll on the shaft of the filament holder. The filament Push the ball bearing holder and insert the filament into the groove
roll must move freely. of the ball bearing from below through the opening of the extruder
The tip of the filament should be cut slightly diagonally. This makes motor holder.

insertion easier.

Push the filament past the infeed motor and through the entire fila- It must be possible for the feed motor to turn without slippage or
ment tube. When it is visible at the other end of the tube (at the ex- catching when pulling or pushing at the filament.

truder), push the filament into the extruder to the stop.

Ensure that the Filament runs cleanly in the groove of the ball bearing  Then switch on the printer if you have not done so yet.

after insertion.
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b) Inserting the Filament via the Printer Menu

Before inserting, removing or changing the filament, the corresponding extruder must be heated up so that the filament can be inserted into or
removed from the extruder cleanly.

/_\ Do not touch the hot extruder nozzle when inserting, removing or changing the filament! Danger of burns!

Always wait for the extruder temperature to be reached at filament change and let the extruder heat for approx. another
minute, since the extruder may be damaged otherwise.

When heating, there may be slight development of smoke or steam. This is normal. Please ensure the corresponding ven-
tilation.

Move all axes into the home position

First, move all axes into the home positions via the function "Auto home". Use the description from chapter 15 as reference. Calibration".

Move all axes into a certain position

lnfo sc
Frepatre

Control
Print from SD

b iy i = |
o 100% i

0 Printer ready.

Push button for the operating knob (10) in the main menu. Turn the operating knob (10) until you have selected the menu item
"Prepare" and push the button of the operating knob (10).

Main Frepare
Auto home Mowe 10mm

Set home : ove  1mm
love axis Mowe 0O.1mm
Disabhle

Turn the operating knob (10) until you have selected the menu item  Turn the operating knob (10) until you have selected the menu item
"Move axis" and push the button of the operating knob (10). "Move 1 mm" and push the button of the operating knob (10).

—> The following position values on the next page do not need to be observed precisely. They only serve to let the filament leave the
extruder cleanly and hit the printing plate.
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Go to the item "Move X" and push the button of the operating knob  Turn the operating knob (10) to the right until the desired value
(10). "+110.0" is displayed. The extruder carriage is moved to the set X-
position.
To return to the menu, push the operating knob (10).

+090 .0

Extruder

Go to the item "Move Y" and push the button of the operating knob Turn the operating knob (10) to the right until the desired value
(10). "+090.0" is displayed. The extruder carriage is moved to the set Y-
position.
To return to the menu, push the operating knob (10).

Go to the item "Move Z" and push the button of the operating knob Turn the operating knob (10) to the right until the desired value
(10). "+100.0" is displayed. The printing plate is moved to the set position.
To return to the menu, push the operating knob (10).
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o 100% &

20 Printer ready.

The printer will switch back to the main menu automatically after a
few seconds. The axes are displayed with the current position values
here now.

Heat up the extruder

|lnfo screen
19 — Prepare

= 110N o Sy 2 1) ontrol
fp 100% ! FPrint from 5D

30 Printer ready.

Push button for the operating knob (10) in the main menu. Turn the operating knob (10) until you have selected the menu item
"Control" and push the button of the operating knob (10).

Main Control

Mot i on
Filament

Store memoryd

Turn the operating knob (10) until you have selected the menu item  Turn the operating knob (10) until the menu item "Nozzle: 0" is se-
"Temperature" and push the button of the operating knob (10). lected and push the button of the operating knob (10).
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I:'. mld 'I'_ ~0 1
ozzle:

Hozzle: o Fan speed:
Autotemp :
|{:_‘| Min:

Turn the operating knob (10) to the right until the desired value "220" Now the same value as set before should be shown here.

(here: 220 °C) is displayed. The extruder is heated up at once after In our example, we have preselected the maximum temperature of
turning. the filament used. You can adjust the value according to your fila-
To return to the menu, push the operating knob (10). ment.

A T o a1
o 100% -

30 Printer ready.

The printer will switch back to the main menu automatically after a
few seconds. The previously set target temperature and the current
temperature of the extruder below are displayed here.

Wait until the extruder is fully heated and let it continue to heat for one
more minute. Then continue.

Insertion of the filament

|nfo
1+ — Prepare

s 116 % i 2100 Control

o 100= [ Print from SD

30 Printer ready.

Push button for the operating knob (10) in the main menu. Turn the operating knob (10) until you have selected the menu item
"Prepare" and push the button of the operating knob (10).
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lain Prepare

Auto home Mowe 10mm

Set home offsets ove 1mm
Ouve 3x|= Mowve 0O.1mm
Dizable steppers

Turn the operating knob (10) until you have selected the menu item  Turn the operating knob (10) until you have selected the menu item
"Move axis" and push the button of the operating knob (10). "Move 1 mm" and push the button of the operating knob (10).

Extruder: +090 .0

Go to the item "Extruder” and push the button of the operating knob  Turn the operating knob (10) to the right until the desired value, e.g.,
(10). "+090.0" is displayed. The extruder infeed moves the filament by the
set value.
You need to choose the value so that a little filament is extruded.
Itis possible that you have to wait for a specific value (e.g. +030.0) to
be reached before you can increase the value again.
To return to the menu, push the operating knob (10).

Switching off the extruder heating

Control
ozzZzle:

Fan speed:

Autotemp:
D Mine

Now go to the menu "Control" and the item "Nozzle: 220", and push  Turn the operating knob (10) to the left until the value is set to 0. The
the button of the operating knob (10). heating of the extruder is switched off by this.
To return to the menu, push the operating knob (10).
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Control
ozZle: 1773

Fan speed: s 110 &% 50 Z 100

Autotemp: o 100% -

ikiak 2100 =0 printer readd.

Now the same value 0 as set before should be displayed here. The printer will switch back to the main menu automatically after a
few seconds. Now the target temperature is displayed at 0 °C here
as well. Below this, the dropping current temperature of the extruder
is displayed.

—> Insertion of the filament is then completed. As an alternative to the described method, you can insert the filament manually into the
extruder as well after heating.

c) Removing and Changing the Filament

—> Hold the filament when it moves out of the ball bearing holder. Otherwise, it may jump out and cause injury. The upper lay-
ers of the respective filament roll may jump open as well, which may cause the filament to tangle.

Removing the filament
Remove the filament according to the same procedure as used for insertion.

If you move the infeed motor after heating, do not turn the operating knob to the right, but to the left. This will move the filament out of the ex-
truder. You can remove the filament all the way this way, or only a little way so you can pull the rest out of the filament tube by hand.

Changing the filament
Proceed in the same manner when changing the filament. First remove the filament and then insert the new filament.

If you have removed the filament after heating, you can insert the new filament right away.
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17. First Print of an Example Object from the SD Card

& When heating, there may be slight development of smoke or steam. This is normal. Please ensure the corresponding ven-

tilation.

—> If you are using PLA filament for printing and using the maker construction kit, stick the enclosed adhesive film on the
printing plate for better adhesion of the printed object. Use the enclosed glue stick for the preassembled device.

Alternatively, you can use a slightly structure masking tape or special glue adhesive masking tape (Conrad order no.
1093104) that has been developed specifically for this purpose.

The printing files can be found in the download package in the folder GCODE-PLA.

Before starting, download the current download bundle. The corresponding download can be found on the product page of
our website or in the download area.

In our example, the object "20_20_20Q.gcode" from the download bundle is printed.

—> Please note! The preassembled file from the download bundle is sliced without heating. If you are using the preassembled device or
the construction kit with heating, slice the file anew (instructions starting in chapter "19. e) Placement of a Printing Object in the
Software"). You may need to activate heating in the slicer settings first (chapter "19. h) More Detailed Description of the Slicer Func-
tions"). Alternatively, you can use the adhesive film or adhesive tape to increase adhesion.

Copy the file onto your SD card.

i 1 o

e A
o 100% i

30 Printer

Push the SD card with the printing file into the SD card reader at the The card will be recognised automatically.
right of the 3D printer. The printer shows this with a corresponding message.

—— Important! The contacts of the memory card must ——» Simply pull out the card for removal! This is not per-
point towards you when inserting! Simply pull out the mitted while the printer is printing from the memory
card for removal! card.

1ain

g0_20_200 .gcode

OSu=tem Uolume |nform:

Push the button of the operating knob (10) in the main menu and Turn the operating knob to select the file "20_20_20Q.gcode" and
turn the operating knob (10) until the menu item "Print from SD" is push the button of the operating knob (10).
selected. Push button for the operating knob (10) again for selection.
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The display switches back automatically to the main menu. The extruder is heated up.
Then move the axes to their home positions.

.
I l —'-'

= 190 ¥ 18 £ 20
T 100% 01 :05

Heat ing done.

Once the extruder has reached its operating temperature, printing When the fan starts to run, the current speed is displayed under the
starts. The display shows the positions of the individual axes (7). The fan symbol in % (6).
already-printed time is placed below this.

When printing is completed, the printing plate moves all the way Printing is thus completed. You can remove the printed object after a
down. The heating of the extruder is automatically switched off. brief cooling phase.

During the first centimetres of printing, the distance between the printing plate support and extruder can be carefully fine-adjusted manually with
the 4 knurled screws at the bottom of the pressure plate. Turn all 4 knurls alternatingly and observe the printed line.

For this setting, observe that the extruder must not touch the printing plate support since it may be damaged otherwise
(loss of warranty/guarantee).
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It is possible that filament chips collect over time at the filament feed knurl. They should be removed under all circum-

& stances (if possible) at once, e.g. by blowing off. Check and clean the filament feed knurl regularly! Otherwise, it is possible
that the chips will adhere to the knurl and that no filament can be conveyed anymore because of this (the knurl slips
through then).

—> The fan at the extruder runs by default from 4th layer for PLA and ABS, provided that the slicer settings have not been changed.

If the fan does not run properly, check if it may be attached unevenly.

When you use the preassembled device or the optional heating plate kit, let the printed object cool off for a few minutes after printing. When
the temperature of the heating plate is below 40 °C (see display), the printed object comes free from the heating plate and you can remove it.

If the printed object does not come loose easily, you can loosen it carefully with a glass scraper, razor blade spatula, knife, etc.

Do not apply any mechanical force to the printing plate or the printing plate support, since this may damage the printing
plate, or the glass plate (only maker construction kit) may break! Loss of guarantee/warranty!

—> To ensure stable operation, print from SD card for longer printouts. Otherwise, it is possible that printing is interrupted because the
printer is restarted via the USB interface. This can be caused by restarting the PC, re-initialising the USB controller or by a virus
scanner.
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18. General Notes on 3D Printing

The print quality of 3D printers depends on a great many factors.

It is not always possible to achieve a satisfactory print result at the first attempt.

Extruder temperature

The best extruder temperature depends on the filament material and the printer layer thickness. The manufacturer information for the printing
temperature can vary very strongly here.

Perform the first test prints at a temperature in the middle range of the manufacturer's information.

To optimise the print quality, print the same object with the same printing layer thickness and different extruder temperatures in 5 °C steps and
then compare the results.

This way you can approach the best extruder temperature for different filaments and printing layer thicknesses most easily.
If the extruder temperature is set too hot, the material cannot cool off fast enough and will melt the layer below again.

If the extruder temperature is too low, the filament will not become liquid enough and the filament flow is not homogeneous. The individual fila-
ment layers also cannot combine sufficiently.

Heating bed temperature (in the preassembled device or when using the optional heating plate kit)
The optimal heat bed temperature also depends on the filament material. It permits perfect adhesion of the printed object to the heating plate.
PLA can also be printed without a heating bed, but a temperature of approx. 60 °C has turned out to be ideal.

When printing PLA (particularly at small objects with a small footprint), the heating bed should additionally be applied with cleaning tape or a
slightly structured crepe tape to increase surface adhesion.

If the heating bed temperature is too high, the printed object may distort or the lower layers will cool off too slowly.

If the heating bed temperature is too low, the printed object will not adhere sufficiently or the corners will come free of the heating plate while
printing.

Print layer thickness
The print layer thickness determines the height of the individual print layers and thus the resolution and quality of the printed object.
The thinner the printed layers, the better the print quality and the longer the print duration.

The thinner the printed layers, the lower the print quality and the shorter the print duration.
—> Experiment with the above parameters to find the best printer results for you depending on the material used.

The first print attempts should be done with PLA filament, since it is a material that can be mastered relatively easily and that is
subject to fewer problems with shrinkage, accuracy and adhesion on the heating plate.
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19. Software "Repetier-Host"

a) General Notes on Software

It is unfortunately not possible to explain the complete function of the enclosed software in the scope of this instruction. For this, we refer to the
integrated online help function and the information on www.repetier.com.

The basic operation and the path to the first printout are, however, described below to that you can get a result quickly and easily.

ration files for the RF500 in the folder "Repetier-Host". We urgently recommend to install the custom version of the software

C The archive you downloaded before holds a custom version of the software that contains the printer settings and configu-
since then you do not need to configure the software and the required drives are already installed as well.

The respective updated Custom version of the software always is contained in the download package "BUNDEL_Vx_x_x_
RENKFORCE_RF500".

This version of the instruction is valid as of the Repetier-Host software version 1.6.2 or higher.

Configuration of the software and driver installation are explained below in the Annex to these instructions for the sake
of completeness. However, the software only needs to be configured if you install the basic version of the software from

www.repetier.com.

If you have already installed a previous basic version of the software, the old version can be uninstalled and the custom
version can be newly installed. The slicer settings of the previous version are not deleted and reappear in the custom ver-
sion.

The software Repetier-Host performs the following tasks:

+ Placement of the 3D-object to be printed on the printing plate.

+ Slicing of the object to be printed into thin layers that the 3D printer can print out layer for layer. The result of this process is a G-code file.
+ Review of the G-code files for error and printability.

+ Sending the G-code files to the printer or saving on an SD card for standalone print.

+ Monitoring the 3D printer in operation.

+ Setting and storage of printer- and filament-specific data.

b) Installation

« Install the file "setupRepetierHostRenkforce_x_x_x.exe" from the directory "Repetier-Host" from the download package (x_x_x desig-
nates the software version here).

—> Installation of the custom version of the Repetier-Host requires administrator rights, since the necessary configuration files and
printer settings will not be installed otherwise. If the corresponding message appears in Windows®, confirm it with Yes in any case.
The installation will otherwise be interrupted.

If setup asks if you want to install the serial drivers ("Install serial driver"), do this in any case for the first installation, since the printer
will not be recognised otherwise.

+ Alternatively, the installation file for the basic version of the software can also be downloaded from www.repetier.com. There, MacOS X- and
LINUX versions of this software are offered as well.

—> Prerequisites for installing under Windows®:

Microsoft .Net Framework 4 must be installed on the computer. This software can be downloaded free of charge from
www.microsoft.com or installed subsequently in the operating system via the Windows® features.

The further system requirements for installation of Repetier-Host (also for other operating systems) are found on www.repetier.com.

Updates for Repetier-Host are regularly published under www.repetier.com. Updates of the custom version can be found on
www.conrad.com in the download area on the product page of the 3D-printer.
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c) Connection of the Connected Printer

Start the programme Repetier-Host and click on "Printer Settings" at the upper right in the window.

& Renkforce Repetier-Host V1.6.2
Fie View Config Printer Sever Tools Help
>

—>| % |0 §

Printer Settings | Easy Mode Emergency Stop.

DRRO O+ +Q

%

Obiect Placement  Slicer  Print Preview  Manual Control  SD Card

ROZEEECA Pah

GL 2RB arrays_of arrays GL ARB base _instance GL ARB blend func_extended GL ARB clear buffer object GL ARB color buffer float GL AR compacibility GL ARB compressed texture pixel storage GL ARB conservative depth GL ARB copy |

orce 210/BCIe/SSE2

v

(1) Select the printer "RF500_3D" in the menu above.

Ide

(2) Set the port and check the baud rate. If you have selected the right printer in (1), the baudrate (2) is already correctly pre-set to "115200".

—> The port number (2) is system-dependent. | Printer Settings

Usually, the setting "Auto" should work | piner- 1|RF5:DD_3D vl B

Connection  Printer BExtruder Printer Shape  Scripts  Advanced

with the current version of the software (as
of 1.6.2).

Connector:
If this does not work properly for you, you

can check the port in the device manager

of the control panel, under connections | | 35 =i s em e e el e e

(COM and LPT).
Port:
Then set the COM-port from the device Boud Fite:
manager in the software. '
Transfer Protocal:

(3) Click "OK" (3).

selected.

Reset on Emergency
Receive Cache Size: |63

Communication Timeout: |41]

' Serielle Verbindung

g

MNotice: You have a Repetier-Server installation. We highly recommend using the

y) [Auto ]

[115200 v|
| Autodetect v
|Sendemergenqconmmd+DTHHd1->40w e

| &l

[J Use Ping-Pong Communication (Send onfy after ok)

The printer settings always comespond to the selected printer at the top. They
are stored with every OK or apply. To create a new printer, just enter a new
printer name and press apply. The new prirter starts with the last settings

%] I
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Click "Connect" in the upper left of the main screen of the software.

& Renkforce Repetier-Host V1,62
File_View Config Printer Server Tools Help

@v &

Connect | Load  Toggle Log

7

Printer Settings Easy Mode Emergency Stop
3D View Curve Object Placement ' Sicer  Print Freview Manual Cortrol D Card

BOMEECA Pal
+

NG LYYk

Showinlog: @Commands Qlnfos QWamings OEmos  @ACK  QAuto Scrol i Clearlog (7] Copy

OpenGL version:3.3.0

OpenGL extensions:Gl_ARB arrays of arrays GL ARB base_instance GL ARB blend func_extended GL ARB_clear buffer object GL ARB color buffer float GL ARS_compatibility GL ARB_compressed_texture pixel storage GL ARB_conservative_depth GL ARB copy
OpenGL renderer:GeForce 210/BCIe/SSE2

E Using fast VBOs for rendering is possible

inected: RF500_3D < Idle

After a few seconds, the symbol appears in green and the label turns to "Disconnect”.

The printer has successfully been connected to the software and only some manual settings can be tested.

[ Renkforce Repetier-Host 1.6.2

File View Config Printer Sever Took Help

EE N Y

Load  StatPiint (il Piint Toggle Log
Cuve

v

o

Printer Settings Easy Mode Emergency Stop
Obiect Placemert  Sicer it Preview Manual Cortrol 5D Card

BOMECL Pak

=
H
=

MLE s ¥+ Bl e

Shewinleg: @Commands  Qlrfos  OWamings OFmors  @ACK  OQAuoSool i Clear Log (7] Copy
M301 P22.20 11.08 D114.00 €100.00 L20
Filament sectings: Disabled

Extruder: 0,0°C/Off Bed: 0,0°C/Off 4 Command Waiting
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d) Manual Operation via the Software

Click the tab "Manual Control" (1) on the main screen of the software.

N

o~ o~~~ —
—_ = = == —

(7)
(8)
©)
(
(

for reasons of safety.

Before trying out manual printer control, the settings for the limit switches for the Z and Y axes must have been performed.
In the preassembled device, the basic settings have already been performed at production but should be inspected again

If this is not observed, there may be damage to the 3D printer (loss of warranty/guarantee).

All axes move into the home position
X-axis moves into the home position
Y-axis moves into the home position

Z-axis moves into the home position

Object Placement  Slicer  Print Preview Manual Control 5D Card

GLCode: |

7
24

3@
ls
20000000

9 A (D

10 % _|-
]1 272 Ecd Temperatie S .00 o
1207 e

The arrow icons can be used to operate the corresponding axes manually. Depending on where the arrow is clicked, differently long routes
are run. The route length is displayed when the mouse pointer is moved across the corresponding button of the arrow.

Selecting the extruder (optional)

Filament feed for the chosen extruder (extruder must be heated up!)

Setting of the printing speed

be set on the right

10) Switching the fan on/off; To the right of this, the speed can be set

11) Switching the heating bed (in the preassembled device or when using the optionally available heating plate kit) on/off; the temperature can

(12) Switching the extruder heater for the 1st extruder (in the firmware extruder 0) on/off; To the right of this, the temperature can be set
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e) Placement of a Printing Object in the Software
Click the "+" symbol on the main screen of the software in the object placement tab.
Select the desired file and click "OK".
—> Alternatively, you can also simply pull the file into the software.
The 3D object "drops" onto the printing plate in the main window.
—> The following file types can be opened with this software:
* stl (STL-files)
*.0bj (OBJ-files)
*.3ds (3D-Studio-files)

In the folder "STL" in the download package, you will find a few examples for the first printing attempts. However, there are many
places online where you can download 3D files (e.g. www.thingiverse.com).

Alternatively, you can, of course, also use a 3D programme to make your own.

(& Renkforce Repetier-Host V1,62 = X
File View Config Printer Server Tools Help

.
Dls?m\acl i % i Siazlm : K.Hm Tu;g'l:lug anﬁmgs fﬂsy!de Emergsmp
3D View Temperature Curve: Object Placement  Slicer  Print Preview  Manual Control 5D Card
HOAdad

+

+

Q

Q

&

&

=

2

[ Renkforce Repetier-Host V1.6.2 - 20_20_20QTest st
Fie View Config Printer Sever Tools Help

- X

r
O3 r.m ¢ % 8 9
Disconnect  Load  StartPrint  Kill Print Toggle Log Printer Settings EasyMode Emergency Stop |
3D View Temperature Curve Object Placement | Sicer Prit Preview Manual Control | SD Card
OFEEG LA pmdh
‘i,. Object Group 1
q‘ @ 2020 20GTest LI
4
OWamings OEmor  @ACK OfuoSool i Cearlog  CF]Copy
o
v
Bdruder: 18,1°C/0ff Bed: 0,0°C/OfF Idle

115



Short description of the most important buttons in the "Object Placement" tab:
(1) Saving the object

) Adding objects (as described above); several objects can be addend

) Copying objects for multiple printing (in another window, the number of copies can be chosen)
) Centring the object on the printing plate

) Mirroring the object

) Deleting the object from the printing plate

) Scaling the object

——> Use the scaling function to compensate the size retention of the printed object here as well. If it is known, e.g., that the filament
material used shrinks by 2 %, set the scaling to the value 1.02 (this is an approximate reference value). After printout, you can meas-
ure the object and adjust scaling again if required.

(8) Turning the object

(9) Showing the cross-section of the object

Object Placemert  Slicer  Print Preview  Manual Control 5D Card Object Placement  Slicer  Print Preview  Manual Control 5D Card

ROREO L P ms BOM:EGL @ akh

Scale Object 7 m
: ;r-l Scale to Maxdmum

;1 ‘Dﬂeﬁ

@ 20 20_200Test - |

Object Placement  Slicer  Print Preview Manual Control 5D Card Object Flacement  Slicer  Print Preview  Manual Control 5D Card

2 H L i
RO @S A [Bla i RO @S A lmli

Rotate Object 8 m View Cross Section 9 m
A . incltion

. Flat

S R -

@ 2020 200Test 4 @ @ 2020 20QTest -
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f) Preparation for Print

To be able to print the object, it first needs to be sliced into individual printing layers. This process is referred to as "slicing".

Slicing of the placed printing object
(1) Select suitable slicer settings for your print.
The settings are always marked with the following routine:
Printer_Filament material_Layer thickness_Nozzle diameter
Example: RF500_PLA175_200_04 =
RF500_1.75 mm PLA_layer thickness 200 um (= 0.2 mm)_nozzle diameter 0.4 mm

& Always use the same settings in the input fields "Print Setting", "Printer Settings" and "Extruder 1".

—> The heating in the profiles for PLA is switched off by default. If you want to use these, you need to activate the function in the cor-
responding slicer profile (see chapter "19. h) More Detailed Description of the Slicer Functions").

(2) Further settings can be made optionally here. However, this should only be done by experienced users. For functions, see the online help
function of the software.

(3) Click "Slice with Slic3r", to slice the 3D file.

Object Placemert  Slicer  Print Preview  Manual Cortrol 5D Card

3’ Slice with Slic3r Cll Slicing

Slicer: Slic3r v | | Manager
4 Configuration i
Print Setting: RF500_PLA175_200_04 v
’] Printer Settings: RF500_PLA175_200_04 v

Filament Settings:

Extruder 1: RF500_PLAT75_200_04 ~

[] Ovenide Slic3r Settings

[
[

mm

rectilinear

rectiinear

Shedr s separate, external program, which can be started separately. For further
informations, please visit the following webpage: http:/fwww . shicdr.org

—> The best printing results can be achieved with the profile with the smallest layer thickness.
This would be the profile "RF500_PLA175_100_04". Printing will take longer accordingly.
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The preassembled printing file appears in the graphics window after calculation.
To the right of this, you will see a small overview for printing.

This layer view serves to check for errors before printing.

At the very left of the screen, there is a tool bar that serves view control.

—> For more detailed descriptions of the functions, see the online help function of the software.

(& Renkforce Repetier-Host V1.6.2 - 20_20_20QTest
Fle View Config Printer Server Tools Help

B> .| 4

Disconnect  Load  Start Print  Kill Print_Toggle Log

[

Printer Settings Easy Mode Emergency Stop.
Object Placement  Sicer | Prnt Preview | Manual Control SD Card

3D View  Temperature Curve

> Print IE] Edit G-Code |
* Save to File | Save for SD Print |
Q Printing Statistics
Estimated Printing Time: ~~ 29m-30s
Q Layer Count 100
Total Lines 5088
& Filament needed 1326 mm
@ Visualization
= [ Show Travel Moves
7 ® Show complete Code
7 O Show Single Layer
© Show Layer Range

First Layer: [ —
Last Layer. [ ————————

Showinlog:  @Commands  Qlnfos  OWamings OFmrs  @ACK QAo Scol @i Cearlog  (2]Copy.
2 (T3l <S1ic3r> => Generating brim

<Slicdr> => Exporting G-code to composition.gcode

<Slicdr> Donme. Process took 0 minutes and 1.547 seconds

<Slic3r> Filament required: 1291.4mm (3.1cm3)

Extruder: 17,5°C/Off Bed: 0,0°C/Off Idle

Verbunden: RF500_3D.

If you click "Edit G-code" at the upper right, the G-code editor will open and the G-code (the layer description) will be displayed. The control
below can influence the layer view.

& Renkforce Repetier-Host V1.6.2 - 20_20_20QTest
File View Config Printer Sever Tools Help
> g p
Disconnect  Load  StertPrint  Kill PrintToggle Log Printer Settings _Easy Mode Emergency Stop
3D View  Temperature Curve

Object Placement  Slicer  Print Preview G-Code Edtor  Manual Control D Card
DE(xmB|DC Close |

; generated by 5lic3r 1.2.9 on 2016-12-14 at 23:dia

]; external perimeters extrusion width = 0.40mm
; perimeters extrusion width = 0.40mm

i infill extrusion width = 0.40mn

; solid infill extrusion width = 0.40mm

: top infill extrusion width = 0.47mm

; home all axes
61 25 F500 ; life nozzle

M109 5230 : wait for extruder temp to be reached
530 ; use absolute coordinates

NOADRO L F

set units to millimeters
se absolute coordinates
; use absolute distances for extrusion

G2 20.400 F7200.000
P¥c1 £-7.00000 Fe000.00000
i co2 =0
G1 X93.546 ¥a7.765 F7200.000
61 £7.00000 F6000.00000
61 x95.340 ¥a5.992 £7.13318 F1800.000
61 X07.596 ¥as.864 £7.26636
61 X100.000 Y84.495 £7.39473
E 61 x120.000 ¥as.495 E£8.25058 v
< >
Visualization | G-Code Syntax Search
® Show complete Code
© show single Layer
© show Layer Range

First Layer: o BE

R1 C1 Insert Layer© Extruder 0 Druckzeit: 29rm30s

Showinlog:  @Commands ~ Qlrfos  OWamings OFmors  @ACK QAo Scol i Cearlog  (2]Copy.
<S1ic3r> => Generating brim

<Slic3r> => Exporting G-code to composition.gcode

<Slic3r> Done. Process took 0 minutes and 1.547 seconds

<Slicdr> Filament required: 1291.4mm (3.lcm3)

Verbunder: RF500_3D. Bxtruder: 17,5°C/Off Bed: 0,0°C/OfF Idle
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g) Printing
The printing file produced in this manner can be printed now. There are two options for this:

+ Save the printing file on an SD card to print out stand-alone. For this, click "Save to file" (1). This saves the file as *.gcode and must be set
at the same time when you save the file from the G-code editor (disc icon). The precise content of the G-code will be saved into the file here.
The second possibility is to send the file directly to the connected 3D printer via the USB interface of the computer and print it.

¢ Click "Print Preview" and then the button "Print" (3), to start the printout.

While printing, the log window (4) below the image shows current information on software, slicer and printer.
+ You can also track progress of your print in the main window (5).

[ Renkforce Repetier-Host V1.6.2 - 20_20_20CTest - X
File View Config Printer Server Tools Help

> .m s

[
Disconnect  Load  StartPrint kil Print_Toggle Log

?
3

Printer Settings Easy Mode Emergency Stop.
Obiect Placement  Sicer Pt Preview G-Code Edior Manual Cortrol D Card

3\» Print B Edit &-Code ]
I
Save to File | Save fd SD Print ]

1 2

Printing Statistics

Estimated Printing Time: 29m:30s

Layer Count 100
Total Lines: 5088
Filament needed 1326 mm

Visualization

[ Show Travel Moves

® Show complete Code

© Show Single Layer

© Show Layer Range:

First Layer | ——
Last Layer: | ————————

NELEY-EEEIOE S

ands  Qlfos  OWamings OFfmors  @ACK QAuoScol i Cearlog  (#]Copy.
«<S1ic3r> => Generating brim

<51ic31> => Exporting G-code to Gomposition.gcode

<Slic3r> Done. Process took 0 minutes and 1.547 secon ds

<S1ic3r> Filament required: 1291.4mm (3.1cm3)

Extruder: 17,5°C/Off Bed: 0,0°C/Off

Idle
B Renlforce Repetier-Host V1.6.2 - 20_20_20QTest = X
File View Config Printer Server Tools Help
OB n.m ¢ I
Disconne ct load PausePrint  Kill Print Togglelog Printer Settings Easy Mode Emergency Stop
View | Temperature Curve.

Object Placement Slicer Print Freview  G-Code Edtor Manual Control  SD Card

SN QEXDP FFQ?

Oirfos  OWamings OEmors  @ACK OAtoSool il Cearlog  (%]Copy
yer 17 von 100

~
yer 18 von 100
yer 19 von 100

Printing layer 20 of 100

v
Extruder: 200,1/200°C Bed: 0,0°C/Off Printing...ETE 20m:43s Layer 20/100 |
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The graphics window may be switched to display temperature curves. There, the temperatures and their course are graphically displayed in a
chart.

G Renkforce Repetier-Host V'1.6.2 - 20_20_20QTest - x

File View Config Printer Server Tools Help

oOBn.m g

ct  load PausePrint  KillPrint ToggleLog
3DView Temperature Curve Object Placement  Slicer Print Preview GCode Edior Manual Cortrol | SD Card

[

Printer Settings  Easy Mode Emergency Stop.

‘oom  Build Average over

8
®
(O)

Past 60 Minutes

I send ]

0
530 37.00 3730 3800 3830 3 3930 4000 4030 41:00 41:30 4200 4230 4300 4330 44:00 4430 45:00 4530 4600 4630 47:00 4730 4800 46:30 49:00 4930 50:00
100

Extruder: 200,0/200°C Bed: 0,0°C/Off Printing...ETE 20m:40s Layer 20,100 [N

During the first centimetres of printing, the distance between the printing plate support and extruder can be carefully fine-adjusted manually with
the 4 knurled screws at the bottom of the pressure plate. Turn all 4 knurls alternatingly and observe the printed line.

For this setting, observe that the extruder must not touch the printing plate support since it may be damaged otherwise
(loss of warranty/guarantee).

It is possible that filament chips collect over time at the filament feed knurl. They should be removed under all circumstanc-
es (if possible) at once, e.g. by blowing off. Check and clean the filament feed knurl regularly! Otherwise, it is possible that
the chips will adhere to the knurl and that no filament can be conveyed anymore because of this (the knurl slips through
then).

——> The fan at the extruder runs by default from 4th layer for PLA and ABS, provided that the slicer settings have not been changed.

If the fan does not run properly, check if it may be attached unevenly.

When you use the preassembled device or the optional heating plate kit, let the printed object cool off for a few minutes after printing. When
the temperature of the heating plate is below 40 °C (see display), the printed object comes free from the heating plate and you can remove it.

If the printed object does not come loose easily, you can loosen it carefully with a glass scraper, razor blade spatula, knife, etc.

Do not apply any mechanical force to the printing plate or the printing plate support, since this may damage the printing
plate, or the glass plate (only maker construction kit) may break! Loss of guarantee/warranty!
—>

To ensure stable operation, print from SD card for longer printouts. Otherwise, it is possible that printing is interrupted because the
printer is restarted via the USB interface. This can be caused by restarting the PC, re-initialising the USB controller or by a virus
scanner.
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h) More Detailed Description of the Slicer Functions

Below some settings of the slicer are explained that are only to be changed by experienced users. The use of wrong set-
tings can result in damage to the 3D printer or defective printouts.

Beginners should first work with the basic settings that are integrated in the custom version in any case.
—> If you make any changes to the settings, these must be saved in the configuration settings by clicking the disc icon.

Save the different settings as a configuration setting. Assign unique names for the different configuration settings so that you can
assign them uniquely to the different filament types, print resolutions, etc. later.

For more information, read the integrated online help function.

Click the software in the tab "Slicer" (1) to "Configuration" (2) in the right window.

[ Renkforce Repetier-Host V1.6.2 = X
File View Config Printer Sever Took Help
0 ¢ | % e @

Comnect  Load  ToggleLog printer Settings Easy Mode Emergency Stop

Object P«amm{ Sicer l Prirt Preview  Manual Cortral  SD Card

g
§
7
|
§

P Slice with Slic3r

Kill Slicing ‘

Sicer:[Sicx || ChManager |

-

Print Setting [RF500_PLAT75_200_04 ~|

Printer Seftings: |RFs00_PLAT75_200_08 ~]
Filament Settings:

Exruder 1 [RF500_PLAT75_200_ 04 ~]

[ Overide Sic3 Setings
| ‘Copy Prirt Seftngs to Overide ]

/] Enable Support
/] Enable Cooing
Lajer Height: (02 mm

NOR@O O PQ

Infil Density ——— —

Infil Pattem: rectiinear ~]
Sobd Infil Pattem: [[SEinear ~

3 For further
informasons, please vist the following webpage: hitp:/www sic3org

mmands  Qlnfos  QWamings  QFros  @ACK  OQAuoSeol @i Cearlog  7]Copy.
penGL version:3.3.0

OpenGL extensions:GL_ARB_arrays_of arrays GL_ARB_base instance GL ARB_blend func_extended GL ARB_clear buffer_object GL_ARB color_buffer_float GL ARB_compatibility GL_ARB compressed_texture pixel storage GL_ARB_conservative_depth GL_ARB_copy_
OpenGL renderer:GeForce 210/PCIe/SSE2
Tl Using fast VECs for rendering is possible

Getrennt: RF500_3D. - Leerlauf

The Slicer window is opened (this may take a few seconds).

121



Print Settings

@ slic3r m] bd
File Window Help
Filament Settings | Printer Settings

RFS00PLAT75.20004 +|[E@  Layerheight

=] Layers and perimeters

Layer height:

1 o
é S”ki'm"d brim First layer height: 2 i or %

il Support material

() Speed Vertical shells

T Multiple Extruders

= Output options Spiral vase: 4D
| Notes

Harizontal shells

Solid layers:

5 Top:| 5

|+ Bottom 5 B

Quality (slower slicing)

Extra perimeters if needed:

Avoid crossing perimeters: O

Detect thin walls:

Detect bridging perimeters:
Advanced

Seam position: Random
External perimeters first: ]

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

(1)
(2)

Layer height (resolution of the printed object)

Layer height of the first layer (influences the adjustment and adhesion on the printing plate; set the first layer a little thicker than the follow-
ing layers)

—
w
~

Number of the outer wall layers

=

Activate for hollow bodies (e.g. vases)

—
($]]
-

Filled layer number top/bottom

G siicr - u} X
File Window Help
Print Settings | Filament Settings  Printer Settings

RF300 PLA175200.04 ~ EH@  infi

and perimeters
77 [l
T and brim

il Support material
(&) Speed
T Multiple Btruders

1 %
Fill pattern: 2 Rectilinear ~
Top/bottom fill pattern:

Fill density:

Rectilinear ~

S dvanced
= Output options
| Notes

Reducing printing time

Combine infill every:

Only infill where needed:

= layers

Advanced
Solid infill every: = layers
Fill angle: 5 5

Solid infill threshold area:

Only retract when crossing
perimeters:

Infill before perimeters:

0 mm’

Dnllﬂ DI

(1) Object filling (0-100%)
—> We recommend object filling of 10% to 40%.
(2) Filling pattern of the object and the first and last layer
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G slic3r

File Window Help
Prlﬂtsm‘ﬂgslF\IamantSettmgs
RF500_PLAT75.200.04 | (EHE@

Printer Settings

Skirt

; Layers and perimeters Loops (minimum): P >
= ;km"d — Distance from object: .I 3 mm

=1 Support matenial Skirt height: 1 = layers
() Speed Minimum extrusion length: 15 mm

T Multiple Extruders
& Advanced

5 Output options Brim

] Notes

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

(1) Loops are circles, that are drawn around the object when printing starts, stabilise the filament flow before the actual object is printed. Here,
number, distance from the object, height and minimum length are specified.

(2) "Brim"is a thin edge that is placed right around the object to increase the footprint and thus adhesion to the printing plate. Here, the width
of the brim is specified.

G slic3r
File Window Help
Filament Settings  Printer Settings

RFS00PLAT75.20004 ~|[E@  support material

@l Layers and perimeters

b= Generate support material: O
o Infil ) Overhang threshold: ’I 50 =
Ym0t matera] Enforce support for the first: 0 * layers

T Speed
T Muttiple Edruders
# hdvanced Raft

= Output options

Rt e O R
| Notes

Options for support material and raft

Contact Z distance: 0.2 (detachable) - | mm
Pattern: rectilinear

Pattern spacing: 6 mm
Pattern angle: 20 =1-
Interface layers: 2 layers
Interface pattern spacing: 03 mm

Don't support bridges:

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

(1) Selection and adjustment of the supporting material that is needed when printing complex objects such as bridges or hollow spaces (poss.
required for printing object with overhangs > 45°).

—> The first printing attempts should be without a supporting brim since the result here is usually better again.
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@ slic3r

File

Window Help

Filament Settings

=)

RFS00_PLA175_200_04

Printer Settings

Speed for print moves

Speed for non-print moves

; Layers and perimeters Perimeters: 20 mm/s

Infill

S”kl'rt antbrim Small perimeters: 30 mm/s or %
External perimeters: 50% mm/s or %
Infill: 0 mm/s

I Multiple Btrudlers Solid infill: 30 mm/s or %

4° hdvanced

3 Dutput options Top solid infill 0 mm/s or %

| Notes Support material: 50 mm/s
Support material interface: 100% mm/s or %

Travel: 120 mm/s
Modifiers

First layer speed: mm/s or %
Acceleration control (advanced)

Perimeters: 0 mm/s*
Infill: 0 mm/s*
Bridge: 0 /st
First layer: 0 mm/st
Autospeed (advanced)

Max print speed: ENL

Max volumetric speed: o e

Version 1.2.9 - Remember to check for updates at httpi//slic3r.org/

You can set or adjust all speeds here. Chance the values only in small steps.

@ slic3r

File

Window Help
Filament Settings

RF500_PLA175_200_04

Printer Settings

v B  pruders

@l Layers and perimeters
77 Infill

Skirt and brim

il Support material

Bl Muttiple Extruders|
-

= Output options
.| Notes

Perimeter extruder:
Infill extruder:

Solid infill extruder:

Support material/raft interface
extruder:

Ooze prevention
Enable:

Temperature variation:

Advanced

Interface shells:

Support material/raft/skirt extruder:

[}

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

Set the number of extruders here.
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% slicar — m] bd
File Window Help
Filament Settings  Printer Settings

RFSO00PLATZ5.20004 ~ [H@ Extrusion width

; Layers and perimeters Default extrusion width: 04 mm or % (leave D for auta)
Infill
é S”kl'rt antbrim First layer: 0 mm or % (leave 0 for default)
L Support material Perimeters: 0 mm or % (leave D for default)
(©) Speed External perimeters: [ mm or % (leave 0 for default)
ruders Infill: 0 mm or % (leave 0 for default)
7
Solid infill: 0.4 mm or % (leave D for default)
= OUEpUE options
| Notes Top solid infill: 235% mm or % (leave 0 for default)
Support material: 0 mm or % (leave D for default)
Overlap
Infill/ perimeters overlap: 15% mm or %
Flow

Bridge flow ratio:

Other

XV Size Compensation: mm
Threads:

Resolution: mm

Il I
o

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

The extrusion width for all the different print versions can be set here. The extrusion width is the width of the output plastic thread. E.g., this may
be increased at the first layer, so that the bottom of the printed object becomes denser.
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Filament Settings

% slic3r - m] X
File Window Help
RF500 PLAT75.20004 ~ [H@  Filament
[edFilemen] Color:
= toomng Diameter: 1 s ]m
Extrusion multiplier:
Temperature (°C)
Brtruder: Firstlayer] 20 [Clotherlayersf2o0 |2

(1) Filament diameter and filament diameter tolerances according to the manufacturer's specifications are set here. If no manufacturer's speci-

fication is present, these values can also be measured with a calliper (measure 1 m of filament material in 10 different points and then set
the average here).

(2) Temperature setting for the extruder and heating bed (in the preassembled device or when using the optionally available heating plate kit)
separated by first and all other layers.

—> Insome settings (e.g. PLA), the heating is deactivated by default. If this is to be used, the function needs to be activated first by set-
ting a temperature.

Observe the settings recommended by the filament manufacturer!

Since the best values may fluctuate extremely depending on the filament manufacturer, perform your own tests based on the pre-
settings to achieve the best printing quality. When performing the tests, proceed in 5 °C steps and compare the results during or after
printing with other settings. The first layer should always be printed a little more hotly for better adhesion on the printing plate.

% slic3r - m] X
File Window Help

Print Settings | Filament Settings | Printer Settings

RFS00_PLAT75.20004 ~ [H&  Enable

& Filament Keep fan always on: 1
i Cooling] Enable aute cocling:

If estimated layer time is below ~&s, fan will run at 100% and print speed will
be reduced so that no less than 8 are spent on that layer (however, speed
will never be reduced below 10mm/s).

If estimated layer time is greater, but still below ~40s, fan will run at a
proportionally decreasing speed between 100% and 30%.

During the other layers, fan will always run at 30% except for the first 3
layers.

Fan settings

Fan speed: Min] 30 |5 seMae] 100 2l
Bridges fan speed: 2 100 =T5

Disable fan for the first: = layers

Cooling thresholds

Enable fan if layer print time is below: 20 |F=] approximate secands
Slow down if layer print time is belows 8 2! approximate seconds
Min print speed: 10 2 mm/s

Version 1.2.9 - Remember to check for updates at httpi//slic3r.org/

(1) Here you can choose between automatic cooling and permanent operation of the fan at the extruder.
(2) Setting of the fan speed.

126



Printer Settings

& slicar

File Window Help

RF500 PLA175. 20004 ~ [H@

[=1] General
e Lustom G-code

T Extruder1

Print Settings  Filament Settings | Printer Settings

Size and coordinates

Bed shape: 'I Giet...

o

Z offset:

Capabilities

Extruders: 2 =
OctoPrint upload

Host or IP: [ | Crowse. Test

AP Key:

Firmware

G-code flavor: RepRap (Marlin/Sprinter/Repetier) ~

Advanced

Use relative E distances:
Use firmware retraction:
Use volumetric E:

Pressure advance:

“DDD

Vibration limit (deprecated): Hz

Version 1.2.9 - Remember to check for updates at http://slic3r.org/

(1) Geometric data of the printing plate

(2) Number of the extruders

& slicar

File Window Help

RF500 PLA175. 20004 ~ [H@

(2l General

3ef] Custom G-code|

T Exroder

(1

)
(2)

Print Settings _ Filament Settings

Start G-code

628; home all axes

G125 F300; lift nozle

M102 Sffirst_layer_temperature] ; wait for extruder temp to be reached
690 ; use absolute coordinates

M&2; use absolute distances for extrusion

692 ED; start line

G1F300E-0.5

G1X200 Y34 Z0.3 F5000

End G-code

M104 50
M140 50

G91

: retract filament
G1E-13F1000

: Output Object
G1Z160 F300

Before layer change G-code

The starting code contains the first commands that the 3D printer performs.
The end code will be performed at the end of the print and could contain, e.g. the run into a removal position for the printed object.
—> Detailed information on the G-Codes can be found, e.g., in http://reprap.org/wiki/G-code.
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@ slic3r — m] bd
File Window Help

Print Settings ~ Filament Settings | Printer Settings

RFS00 PLAT75 20004 ~ [H@®  size

& Gener Nozze amete 1 m

srode

7 E

Position (for multi-extruder printers)

Extruder offset: x:E y:El mm

Retraction

Length: 7 mim (zero to disable)
Lift Z: 0 mm

Speed: 2 100 < mmis

Extra length on restart: 0 mm

Minimum travel after retraction: 0.2 mm

Retract on layer change: 0

Wipe while retracting: O

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

Length: 10 mm (zero to disable)

Bxtra length on restart: 0 mm

Version 1.2.9 - Remember to check for updates at httpi//slic3r.org/

(1) Setting of the nozzle diameter

(2) Settings for the filament withdrawal if the extruder moves to another position of the printed object during printing. If the filament was not
withdrawn here, there would be drop or string formation that would negatively influence printing quality.
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i) Setting up Another Slic3r Version

—> This chapter describes how to set up another version of the slicer "Slic3r", e.g. if you want to use an older version as well or if a new
version has been published since.

« First download your desired version of Slic3r. You can find the corresponding download under the following address.
http://slic3r.org/download

Then click the button "Windows".

If you want to download an older version, click the folder "old/" in your web browser.

Download the desired file.

In our example, we have chosen experimental version 1.2.7 in 64 Bit and downloaded the following zip archive:
"slic3r-mswin-x64-1-2-7-experimental.zip"

+ Once the download is complete, best unpack the archive still in the download folder.

+ Rename the unpacked folder "Slic3r". Adding, e.g., the version number is

recommended here. (C:) * Programme @ Repetier-Host-RF1000

"Slic3r_1.2.7" Name -
+ Copy this renamed folder or, best, move it into the program directory
of the Repetier-Host software. This is also the program directory of the data
original Slicer. driver
\Programme\Repetier-Host-RF1000\ plugins
—> Attention! If you do not rename the unpacked folder "Slic3r" and Slicar
still copy it into the directory, the already-existing folder "Slic3r" .
in the directory "Repetier-Host-RF1000" will be overwritten! slic3r_1.2.7
|2 ColorSlider.dll
=] empty.a
%] lenic.Zip.dll
|J Mewtonsoft.Jzon.dll
+ Now open the Repetier-Host software. Object P|a.:emem| Slicer | Print Preview Manual Cortrol  SD Card

+ Click the tab "Slicer" and then the button "Manager".

P S

Slicer: Slic3r ~ ||| % Manager

4% Corfiguration &
Print Setting: RF500_PLA175_200 04 i
Printer Settings: RF500_FLA175_ 200 04 v

Rlament Settings:
Extruder 1: RF500_FLA175_200 04 b

[] owvenide Slic3r Settings

=
P

mm
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G Slicer Manager

*
Slicer Corfigurations Setup
Slic3r
CuraEngine ‘Iﬁj' Delete
Configuration: Slic3r
Slic3r Configuration Directory
| | Browse...
Leave blank to use guessed location.
Slic3r Executable
| | Browse...
Leave blank to use the bundled or system version.
Slic3r Version
1.2.2 or higher ~

With these settings, you are able to use different versions of Slic3r. You can get new versions from

http:/fwnw slic3r.org The minimum version required is 0.9.0. Leave all fields blank to simply use the
bundled version.

[] Shaw Plater inside Slic3r

Slicer Slic3r ~
Name Slickr 127 Apply Reset

Add Slicer I

+ In the menu "Slicer", choose the desired Slicer that you want to integrate. In our example, this would be the standard selection "Slic3r".

+ In the field "Name", enter the desired name and confirm by clicking "Add Slicer".

) Slicer Manager 6 s
Slicer Configurations Setup
Sicxr Slic3r -
[ Delete
Corfiguration: Slic3r 127
1 Slic3r Configuration Directory

| | Browse...
Leave blank to use guessed location. 3
Slicir Executable

|| C:\Program Files'\Repetier-Host-RF1000\Siic3r_1.2.Mslic3raxe | |Mlmwse| 2

Leave blank to use the bundled or system version.
Slic3r Version
| 122 0r higher ~ | 4

With these settings, you are able to use different versions of Slic3r. You can get new versions from

hitp://www slic3r.org The minimum version required is 0.5.0. Leave all fields blank to simply use the
bundled version.

[] Show Plater inside Slic3r

Slicer Slic3r v
Name Slick 127 5 Apply Reset
Add Slicer

+ Select the newly added Slic3r by clicking it (1).
Right-click "Browse" (2).

Navigate to the new Slic3r program directory in the window that opens and select the starting file, in our example "slic3r.exe", by double-
clicking (3).

Select the "Slic3r" version (4) and confirm with "Apply" (5). Close the window with the X in the upper right corner (6).
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* In the tab "Slicer", select the newly added slicer in the drop

. : Object Placement] Slicer | Print Preview Manual Control SO Card
down menu to slice an object.

—> The settings "Print Setting", "Printer Settings" ' Slice with Slic3r Kill Slicing
and "Extruder 1" are the same for both versions of
the Slic3r.
Slicer: Slicr ~ || 4 Manager
Slic3r
Sli 27 A
e —
Prirt Setting: RF500_PLA175_200 (4 ~
Printer Settings: RF500_FLA175_ 200 04 ~
Rlament Settings:
Extruder 1: RF500_PLA175_200_04 ~

[ ©wvemide Slic Settings

o]
sl
=]
o
(]
i
=1
m

zight D2 mm

attem rectilinear

Solid Irfill Pattem rectilingar

Shcdr iz separate, external program, which can be started separately. For further
informations, please visit the following webpage: http:lwerw. shc3r.ong

—> Of course, the configuration menu "Manager" also permits integrating another Slicer. The configuration here is similar, but is indi-
vidually customised to each slicer, of course.
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20. Firmware Update

The firmware of the main PCB is updated frequently to optimise the properties of the 3D printer.
The currently installed firmware version of your printer is briefly displayed in the upper display line after switching on the printer.
—> New versions of the firmware are contained in the download package "BUNDEL_Vx_x_x_RENKFORCE_RF500".

Update process

The printer must be connected to the USB interface of the computer and must not be connected to any other software (for
& Repetier-Host, e.g. click "Separate™).

Use only Arduino version 1.6.5. The links for download can be found below or in the download package. The first link leads
to the main page. You can find the download there in "PREVIOUS RELEASES". The second link downloads the right version
as a ZIP file and the third link as EXE file for installation.

https://www.arduino.cc/en/Main/Software

https://www.arduino.cc/download handler.php?f=/arduino-1.6.5-r5-windows.zip

https://www.arduino.cc/download handler.php?f=/arduino-1.6.5-r5-windows.exe

+ Unpack the downloaded Arduino™ software.

+ Execute the file "arduino.exe" (folder "Arduino” and its version subfolders until you find the file "arduino.exe").

sketch_dec18a | Arduine 1.6.5 - O X
File Edit Sketch Tools Help
% 5‘;“5 E E Auto Format Ctrl+T
Archive Sketch
sketch_dec18; Fix Encoding & Reload
L void S€LUR  Serial Monitor 2 Ctrl+ Shift+M
2 /f put ¥
3 Board: "Arduino/Genuino Mega or Mega 2560" : Boards Manager...
- } Processor: "ATmega2360 (Mega 2560)" : Arduino AVE Boards
; void loopf Port: "COM4 (Arduino/Genuino Mega or Mega 2560)" : Arduine Yin
7 4/ put . :
put ¥ Programmer: "AVRISP mkIl" ] Arduino/Genuino Uno
Arduine Duemilanove or Diecimila
al} Burn Bootloader

Arduing Nano

3 ®  Arduino/Genuino Mega or Mega 2560
Arduine Mega ADK
Arduine Leonardo
Arduine/Genuine Micro
Arduine Esplora
Arduing Mini
Arduine Ethernet
Arduine Fio
Arduine BT
LilyPad Arduino USE
LilyPad Arduinc
Arduine Pro or Pro Mini

Arduino NG or older

uino hega ar bdega Ch C Ol Arduino Robot Control

+ In the menu "Tools" (1), select option "Board" (2) and set the type "Arduino/Genuino Mega or Mega 2560" (3).
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sketch_decl8a | Arduino 1.6.5 - O X

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
skelch_decls Fix Encoding & Reload
1 woid setup Serial Monitor Ctrl+Shift+M
2 // put ¥ 3
3 Beard: "Arduino/Genuinc Mega or Mega 2560" »
41t 2 Processor: "ATmega260 (Mega 2560)" i 8 ATmega2560 (Mega 2560)
2 void loop| Port: "COM4 (Arduine/Genuino Mega or Mega 2560)" ATmegal2B0
TP programmer "AVRISP mkdl >
;x ! Burn Bootloader

W

* In the menu "Tools" (1), select option "Processor" (2) and set the type "ATmega2560 (Mega 2560)" (3).

sketch_decl8a | Arduino 1.6.5 - O >

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch_tects Fix Enceding & Reload
1 void setug Serial Monitor Ctrl+ Shift+M
2| // put ¥
3 Board: "Arduino/Genuinoe Mega or Mega 2560" >
il ! Processor: "ATmega2560 (Mega 2560)" >
: void loop | Port: "COM4 (Arduino/Genuino Mega or Mega 2560)" 3 Serial ports 3
:' // oput ¥ Programmer: "AVRISP mkll 2 . COM4 (Arduino/Genuino Mega or Mega 2560)
;1 ! Burn Bootloader

W

+ In the menu "Tools" (1), select the option "Port" (2) and set the correct port (3).

——> The port number is system-dependent. You can find it in the device manager of the control panel, under connections (COM and LPT).
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sketch_decl8a | Arduino 1.6.5 - ] *
File Edit Sketch Tools Help

—

New Ctrl+M
2 Open... Ctrl+0

Open Recent »

Sketchbook » -

Examples ,| Bers, to run once:

Close Ctrl+W

Save Ctrl+5

Sawve As... Ctrl+Shift+5

here, to run repeatedly:
Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Cuit Ctrl+C

+ In the menu "File", choose the option "Open..." and select the file "Marlin.ino" from the download package.

—> The file "Marlin.ino" can be found under the following directory path, depending on whether your printer has a heating bed installed
or not:
\Download Bundel Vx-x-x.zip\Firmware-Source\Firmware RF500\Marlin-with-bed\Marlin-x.x.x\Marlin\Marlin.ino
\Download Bundel Vx-x-x.zip\Firmware-Source\Firmware RF500\Marlin-without-bed\Marlin-x.x.x\Marlin\Marlin.ino

+ Anew window opens.

sketch_dec18a | Arduino 1.6.5 — O X
File Edit Sketch Tools Help
Marlin | Arduino 1,65 - O *

File Edit Sketch Tools Help

X _..‘*k "~
5 2| * Changed by CIC / U1l1liS
6 vol 3
7 4| * Marlin 3D Printer Firmware
8 5| * Copyright (C}) 2016 MarlinFirmware [https://github.com/Marlir
g} G|
7| * Based on Sprinter and grbl.
8| * Copyright (C) 2011 Camiel Gubbels / Erik wan der Zalm
g *
10| #* This program is free sof : you can redistribute it and/t
11| * it under the terms of the GNU General Public License as pub!
2| * the Free Software Foundation, either wveraion 3 of the Licen:
13| * ({at your option) any later version.
14| =
15| * This program is distributed in the hope that it will be use:
16| # but WITHOUT ANY WARRANTY; without ewven the implied warranty
17| * MERCHANTABILITY or FITNESS FOR A PARTICULRR PURPOSE. See tl
18 | * GNU General Public License for more details.
19| =+ v

* In the new window, click the button with the arrow to the right in order to transfer the new firmware to the 3D-printer.
——> Once the update has started, the USB connection to the printer must not be interrupted. This may cause irreparable damage.

« After a successful firmware update, the 3D-printer will start again and briefly display the new firmware version in the first display line after the
start.
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21. Maintenance

a) General Information
Periodically verify the technical safety of the 3D printer, €.g. check for damage to the mains unit or of its mains line.

If you have reason to believe that the device can no longer be operated safely, disconnect it immediately and make sure it is not operated
unintentionally. Pull the mains plug from the mains socket!

It can be assumed that safe operation is no longer possible if:

+ the device is visibly damaged

+ the device is no longer working

+ the device was stored under unfavourable conditions over an extended period of time or
+ the device has been subjected to heavy stress during transport

If you perform work above the printing plate (e.g. at the extruder), cover the glass support with a suitable protection (e.g.
cardboard) or remove it first. Falling objects may easily destroy the glass plate (loss of warranty/guarantee).

b) Cleaning
Device
The outside of the 3D printer should only be cleaned with a soft, dry cloth or brush.

—> Never use any aggressive cleaning agents or chemical solutions on plastic parts, stickers or the display since these parts would be
damaged otherwise.

Nozzle cleaning
& Caution: Danger of burns. Do not touch the hot nozzle directly.

Outside cleaning of the nozzle:
Carefully wipe off the extruder nozzle after each print using tissue paper or similar.

—> The nozzle still has to be hot for this. If this is not the case, heat up the extruder nozzle first.

Inner cleaning of the nozzle:

Method 1:

Heat up the extruder and actuate the manual feed forward and backward several times until enough filament is extruded.
Method 2:

If the extruder continues not to extrude enough material after this procedure, let the extruder cool off to the lower melt temperature of the fila-
ment as indicated by the manufacturer (filament material must only be viscous anymore) and carefully confirm manual infeed backwards until
the filament has been transported out of the extruder, including contamination. Cut off the contaminated part of the filament and reinsert it after
heating up the extruder again.

Method 3:

If the procedure described above has not led to success, heat up the extruder to the printing temperature (PLA = 230 °C). Have the printer
extrude some filament when the temperature is reached.

Then let the extruder cool off. For PLA to approx. 90-110 °C. The proper temperature depends greatly on the filament used. You may need to
repeat this process several times with different temperatures.

When the temperature is reached, switch off the printer and pull the filament quickly out by hand and in one go. At the end, there must be a
small cone that corresponds to the inner shape of the nozzle.

——> This method can also be used to remove all filament from the extruder. It is recommended to also wipe the nozzle a few times, e.g.
with a paper towel, while cooling off.
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Cleaning the printing plate

Be careful in the preassembled device or when using the optional heating plate kit: Danger of burns. Let the heating plate
cool off before cleaning.

Clean and degrease the heating plate thoroughly with a soft rag after each print. If you are printing directly on the glass panel, use a little ac-
etone for cleaning. If you are using the adhesive film use a mild detergent with alcohol.

e) Nozzle Change
& Caution: Danger of burns. Do not directly touch the hot nozzle and the extruder.

+ To replace the extruder nozzle, the extruder must first be heated to a temperature suitable for the inserted filament material.

+ When the temperature is reached, remove the inserted filament material as described in chapter "16. ¢) Removing and Changing the Fila-
ment".

—> For the sake of simplicity, we have removed the fan sheet for the pictures.

+ Screw off the extruder nozzle (1) from the extruder with an 8 mm ring spanner, open-faced spanner or hexagon wrench (2). Secure the heat-
ing block against twisting with an 11 mm open-faced spanner. Do not damage the lines of the temperature sensor.

The extruder must not twist during nozzle change and the nozzle must never be turned when cold since the extruder may
otherwise be damaged and rendered useless.

+ Cut about 2 to 3 ¢cm thread sealing tape off of the roll and wind it
around the thread of the new nozzle. Cut off the sealing tape that
protrudes over the thread with a sharp knife, e.g. by running the knife
along the upper-most groove of the thread.

The sealing tape must never protrude beyond the thread.
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+ Turn the extruder nozzle back into the heating block and tighten it carefully with a ring spanner, open-faced spanner or hexagon wrench (2).
Never apply any strong forces for this.

Secure the heating block again by twisting with an 11 mm open-faced spanner.
+ Then insert the filament again as described in "Inserting the Filament".

+ Switch off the extruder heating again and have the extruder cool off.

View of the nozzles

The following figures are to enable you to check your installed nozzle in case of a bad print pattern or if not enough filament is extruded. For
example, it is possible that the tip of the nozzle is set incorrectly or comes into contact with the printing plate due to a printing error, and is
scraped or damaged by this.

Nozzle 0.4 mm (standard)
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22. Troubleshooting

With this 3D printer, you have purchased a product that is built to the state of the art and operationally safe.

Nevertheless, problems or errors may occur. Therefore, we would like to describe how to eliminate possible errors here:

& Always observe the safety information!

The 3D printer does not work after connecting the voltage supply. The display and the LEDs on the main PCB remain dark:
+ Check the connection of the mains line at the mains unit, the mains unit and the connection of the mains unit to the printer.

+ Check the mains socket. Is it properly supplied with current?

No USB connection to the 3D printer is possible:

+ Check the USB line connection.

+ s the right USB port selected in the software?

+ Are the required drivers installed?

* Unplug the USB line and then plug it in again.

+ Start the software again.

+ Switch the 3D printer off and on again.

+ Start the computer again.

+ Use another USB port.

+ Connect the 3D printer directly to a USB port of the computer. Do not use any USB hub.

The filament supply breaks off or there is not enough filament material supplied:

+ Check the filament on the roll. It must unroll easily.

+ Check if the filament material has caught on the filament roll.

* The set extruder temperature is too low for the filament material used. The feed knurl slips at the filament material.
+ Check if the feed knurl slips on the motor axis of the extruder motor. The threaded pin may have come loose.

+ Check that the filament material runs cleanly into the filament tube and the extruder. It must be able to run past the extruder motor from below
and into the filament tube without scraping or clamping anywhere. If this is not the case, loosen the screws of the feed unit and align the parts
so that the filament is cleanly inserted.

+ The extruder-nozzle is clogged. Heat up the extruder and actuate the feed manually forward and backward several times until enough fila-
ment is extruded.

+ Let the extruder cool down to just below the melt temperature specified by the manufacturer for the filament (filament material must only
be viscous anymore) and carefully actuate the manual feed backwards until the filament with contamination has been removed from the
extruder. Cut off the contaminated part of the filament and reinsert it after heating up the extruder again.

The print has defects:

+ Check the temperature settings of the extruder and the heating bed (only for the preassembled device or when using the optional heating
plate kit). They must match the filament material and print object. Experiment with the temperature settings in steps of 5 °C for a prefect print
result.

+ Only start the print when the extruder and the heating bed have reached the specified temperature.

+ The distance between the printing plate and extruder is set incorrectly. Perform a calibration or set the distance more precisely when starting
the print using the buttons at the 3D printer.

+ When printing from the PC, do not use any other programmes requiring high computing power. Virus scanners and downloads may also
impair signal transfer to the 3D printer. Try performing the same print from the SD card to ensure that the USB connection is not the cause of
the problems.
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Printing stops during the process:

+ Check the settings of your computer. It must not switch to standby mode while printing (energy option settings) or simply shut down (instal-
lation of software or software updates during printing).

+ The printing table and its guide must not be installed tensed. In this case, loosen all screws, align the parts and tighten the screws again.

The printed object does not adhere to the printing plate:

+ Use the enclosed adhesive film (only in the maker construction kit) or the enclosed glue stick (only for the preassembled device). This in-
creases adhesion of the printed object on the printing plate. You can also use cleaning tape or a slightly structured masking tape as well as
Kapton masking tape or blue adhesive masking tape (Conrad order no. 1093104).

+ There are residues on the printing plate that prevent adhesion of the object. Rub the printing plate with a soft cloth that is soaked with a
solvent (e.g. acetone). If you are using the adhesive film, use no aggressive cleaning agents for this.

The printed object does not adhere to the printing plate (only in the preassembled device or when using the optionally available
heating plate kit):

+ If you are using the heating plate, the temperature of the heating plate may be set incorrectly. Experiment with the temperature settings in
steps of 5 °C for a prefect print result.

+ When printing problematic objects, it is beneficial to let the optional heating plate heat up for approx. 15 minutes before printing.

+ Check whether the heating (red foam material) adheres cleanly to the ceramics printing plate. It must not come loose (even partially). If this
is the case, the temperature distribution of the heating plate is insufficient and the printed objects cannot adhere well.

+ The heating plate has not reached the set temperature yet.
The printed object cannot be removed from the heating plate (only in the preassembled device or when using the optionally available
heating plate kit):

+ If you are using the heating plate, wait until it has cooled off to below 40 °C.

+ Use a glass scraper or a knife to remove the object.

& Repairs other than those described above should only be carried out by an authorised specialist.
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23. Handling

+ Never connect the mains plug to a mains socket immediately after the device has been taken from a cold to a warm environment. The result-
ing condensation may destroy the device. Allow the device to reach room temperature before connecting it. Wait until the condensation has
evaporated.

+ Never pull the mains plug from the mains socket by the cable. Only pull it from the mains socket by the intended grip areas.
+ Disconnect the 3D printer from the mains voltage if you are not going to use it for an extended period of time.
+ Disconnect the mains plug from the mains socket during thunderstorms for reasons of safety.

+ The extruder can heat up strongly in operation. Do not touch this during or just after operation. Let it cool off again.

24. Disposal

Ei Electronic devices are recyclable and should not be disposed of in household waste!

Dispose of the product according to the relevant statutory regulations at the end of its service life.

25. Technical Data

a) Printer
Item no. / Device 1515049 / maker construction kit | 1561608 / construction kit | 1534908 / preassembled device
Operating voltage 12 VIDC
Power input max. 5A max. 16 A
Total power intake max. 60 W max. 200 W
Power of the heating plate X 120 W
Production process FFF (Fused Filament Fabrication) / FDM (Fused Deposition Modelling)
Printing space (W x D x H) approx. 210 x 135 x 170 mm (X, Y, 2)
Printing layer thickness 0.05-0.3 mm
Nozzle diameter 0.4 mm
Suitable filament material PLA PLA, ABS, Bendlay, HIPS, NinjaFlex,
Nylon, PET, Polyamide, PP, PS, PVA
Filament-diameter 1.75 mm
Extruder temperature 120-270 °C
Heating plate temperature. X max. 135 °C
Interfaces USB 2.0 and SD/SDHC card reader
Dimensions (W x D x W) 500 x 400 x 450 mm
(incl. filament tube) 500 x 400 x 650 mm
Weight 8 kg 10 kg 11 kg
b) Mains Unit
Item no. / Device 1515049 / maker construction kit [ 1561608 / construction kit | 1534908 / preassembled device
Operating voltage 110 - 240 V/AC, 50 - 60 Hz 110 - 240 V/AC, 50/60 Hz
Output 12 VIDC,5A 12 VIDC, 16 A
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26. Annex

a) Fine Adjustment of the Filament Infeed

This chapter describes how to adjust the filament feed precisely, e.g. to compensate for the tolerance of the feed knurl.

Preparation

« If it has not been done yet, install the software Repetier-Host incl. the drivers and connect the printer to the computer (see chapter
"19. Software "Repetier-Host").

* If necessary, set the COM port and connect the printer. The symbol at the upper left must be green and it must say "Separate” below.

When the printer is connected, switch to "Manual Control" in the T Y i At
Object Placement  Slicer  Print Preview [| Manual Control §SD Card

software.

The printer must only be controlled via the software throughout this
process.

GCode: | || Send

. 1l].l]l]- 150.00. llll].l]lll Extrud_e_f-‘i- ~ I

Move all axis to the home position. For this, click the house icon at
the lower left.

* Use the arrows X/Y and Z to move the heating plate and the ex-
truder carriage roughly to the position indicated in the large red
box. This is about making the extruder accessible easily and ena-
bling the filament to exit the extruder well.

Heat up the extruder to printing temperature and insert a filament.
Then let it extrude a little filament. In our example, we use conven-
tional PLA and therefore have chosen a temperature of 230 °C.

2000000600

A (CEEEIIIETIIIIIIITIIIIIIIITIIID 16 &

Measuring the feed

+ Mark 100 mm or 10 cm precisely at the inserted
filament, starting at the lower edge of the passing
through of the ball bearing.
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FTINTEN 3ETMINGS £35Sy WIOOE  EMErgency IO

+ When the filament is marked, feed in precisely 50 mm. For this,
Object Placement  Slicer  Print Preview Manual Cortrol - 5D Card

move the mouse over the arrow at the lower left in the right control
(see red arrow). When the mouse pointer is all the way at the bot- _
tom (see arrow tip of the red arrow) and the middle shows 50, click

precisely once. GCode: | || send

+ The filament motor now conveys precisely 50 mm filament and — - [
then stops again. - -

00000060
RS IICIIIIIND 100 %

[272WR Eed Temperstitte o oocc RS

+ Now measure the remaining distance between the
ball bearing holder and the mark just as you did
when marking before.

* In our example, 53.37 mm are left.
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Calculation and correction of the feed

The formula for calculation of the actually conveyed volume is as follows:

Total length in mm - residual amount in mm = actually conveyed volume in mm
= 46.63 mm

100 mm - 53.37 mm

The formula for calculating the new value "Steps per mm" is as follows:

Conveyed volume in mm: Actually conveyed volume in mm * Current value Steps per mm = New value Steps per mm

50 mm

46.63 mm *

+ After you have calculated the value, open the EEPROM configura-

tion.

* In the menu bar, choose "Configuration" and the "Firmware EE-

PROM Configuration".

* In the new firmware, change the value
in the 1st line at "Steps per mm", be-
hind "E:"

+ Change the default value 127.00 to the
value calculated anew before. In our
example, enter 136.18 in the field.

Observe that you also must write the
new value with a dot instead of a com-
ma.

+ To accept the change, click "Save to
EEPROM".

R}
F

0 Language 3
i Printer Settings Ctrl+P

Dis:

127.00 = 136.18

Renkforce Repetier-Host V1.6.2
ile  View | Config | Printer Server Tools Help

Units of imported Objects »

( : Preferences Alt+P

%

connect
| Firmware EEPROM Configuration  AR+E P—
30 View  Temp

Marlin Firmware EEPROM Settings

x pm__] v @]z [em ] e
Mapimum feedrates fmm/s]: X [30000 |y [30000 |z [500 | & 10000 |
Madimum Acceleration [nm/s3:  X: (3000 | Y: 3000 | Z B | & s00 |
Acceleration: 1000.00 Travel Accleration: 1000.00
Retract Acceleration:
PID settings: E I [1.08 | o: [11400 |
Homing Offset: X: Y: [0.00 | z. [o00 |

Advanced Variables:

Min feedrate [mm.z]
Min travel feedrate [mm.s]

Minimum segment time [ms]

Madmum XY jerk [mm/s]
Maximum £ jers [mm/s]

Reload Config

Restore factory settings I Saveto EEFROM I Cancel

—> This adjusts and corrects the value for the filament infeed. To check the value, select 100 mm again at the filament and have it ex-
trude 50 mm again. If 50 mm filament are left over, the value is right. Otherwise, correct it again.

Important! You always need to use the current value "Steps per mm" for calculation. If you have already changed the value,
do not use 127.00 for your calculation, but the value currently entered in the EEPROM.
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b) Setting up the Printer Settings

This chapter is only targeted at users who do not have the custom version of the software installed. If you have installed
the custom version (can be recognised by the image of the RF1000 3D-printer when the programme starts), you may skip
this chapter. It only serves information purposes then.

Start the programme Repetier-Host and click on "Printer Settings" at the upper right in the window.

G Renkforce Repetier-Host V1.6.2 - o X
Fle View Config Printer Sever Tools Help

cg« ° % i h;gl,elng % E.sgue Emergency Stop
30 View Temperature Curve. Object Placement  Sicer  Print Preview  Manual Control  SD Card
BO®EG A 2akh

+

k2

Q

Q

(=1

=

Yz

K OfuoScrol i Clearlog  €7]Copy.

. ARB base_instance GL ARB blend_func_extended GL ARB_clear buffer cbject GL ARB color buffer float GL AR compatibility GL ARB_compressed_texture pixel storage GL ARB_conservative depth GL_ARB copy.

Idle

(1) Name your printer RF500_3D in the following window in tab "Connection" or assign a name of your own.
(2) Set the port and baud rate. The baud rate must be set to "115200".

—> The port number (2) is system-dependent. | Printer Settings
Usually, the setting "Auto" should work | prer 1|HFEDD_3D v| &
with the current version of the software (as
of 1.6.2).

If this does not work properly for you, you
can check the port in the device manager
of the control panel, under connections Repetier-Server connector instead. Click "Help” for more informations .
(COM and LPT).

Connection  Prirter Bdruder  Printer Shape  Scripts Advanced

Connector: |Seriz-.i Connection B |

Motice: You have a Repetier-Server installation. We highly recommend using the

Part: |A|.rto v|
Then set the COM-port from the device | o, aqe: 2 15200 7
manager in the software.
Transfer Protocol: |Modetect v |
(3) Set the receiver cache size as shown (3).
(4) Click "Apply" (4). Resst on Emergency | Send emergency command + DTR high->iow v
Receive Cache Size: |63 | 3
Communication Timeout: |4D | [=]

[] Use Ping-Pong Communication (Send only after ok)

The printer settings always comespond to the selected printer at the top. They
are stored with every OK or apply. To create a new printer, just enter a new
printer name and press apply. The new printer starts with the last settings
selected.

OKI.‘\pplyIlCaﬂc:elI
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Click the tab "Printer".

Transfer the settings 1:1 as shown in the following

figure and click "Apply".

Click the tab "Extruder".

Transfer the settings 1:1 as shown in the following

figure and click "Apply".

Printer Settings

Marnual Edrusion Speed:

Manual Retraction Speed:
Default Extruder Temperature:
Default Heated Bed Temperature:

Prirter: RF500_3D

Connection Printer  Bxtruder Printer Shape  Scripts  Advanced
Travel Feed Rate: [mm./min]
Z-fis Feed Rate: [m.min]

|2 | |2ﬂ | [mm/s]

Check Bdruder & Bed Temperature
[] Remave temperature requests from Log

Check every 3 seconds.

Park Position: X oo

Y[ Jzmn )

Send ETA to printer display
Disable Extruder after Job./Kil
Disable Motaors after Job/Kill

Add to comp. Printing Time

Invert Direction in Controls for

[] Goto Park Position after Job./Kil
Disable Heated Bed after Job/Kill
Prirter has SD card

2

[ #-eds [ -fais [ Z-muis Flip X and Y

OK Apply

Cancel

Printer Settings

Printer: RF500_3D

Connection Printer Exruder  Printer Shape  Scripts  Advanced

Mumber of Extruder:

Max. Extruder Temperaturs:
Max. Bed Temperature:

Max. Volume per second

1 =
R

[ Prirter has a Mixing Extruder {one nozzle for all colors)

BExdruder 1

Name:

Diameter: X

Offset X:

I
o [
TR

[mm] Temperature Offzet:

o CR—

OK Apply

[mm]

Cancel
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Click the tab "Printer Shape".

Transfer the settings 1:1 as shown in the following fig-

ure and click "Apply".

Click the tab "Scripts".

Here, you can enter, e.g., a special start code, end

code, etc.

Select the script "Run on Kill" or create it. Accept the
command lines as illustrated and click "Apply".

No settings are necessary in the tab "Advanced".

Click "OK".
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Printer Settings

Frinter: RF500_3D ~

Connection Printer Bxtruder Printer Shape  Scripts  Advanced

Prirter Type: Classic Printer R

Home X: Min ~ | Home Y: 0 ~ | Home Z: Min ~

o 0] x ettt [
YMn [0 | YMac [17 BedFront:  [30 |
Print Area Width: mm

Prirt Area Height: 170 mm

The min and max values define the possible range of extruder coondinates. These coordinates
can be negative and outside the print bed. Bed left front define the coordinates where the
printbed itself starts. By changing the min/max values you can even move the origin in the
center of the print bed. if supported by fimware.

¥ Max

OK Apply

Printer- RF500_3D -

Connection Printer Extruder Printer Shape  Scripts  Advanced

Script: Run on Kill

Name:

Cancel

M104 50
M140 50

G91

 retract filament
G1E-15F1000
; Output Object
G1Z160 F500

oK Apply

Cancel




c) Recommended Tightening Torque of the Screws

Description Thread size Torque
Screw together the frame M5 3Nm
Attach the guide rail to the frame M3 2Nm
Attach the motor to the motor plate M3 1.7 Nm
Attach the plate to the frame M5 3Nm
Attach the sprocket to the stepper motor M3 0.7 Nm
Motor at the Y- motor holder M3 1.7 Nm
Y- motor holder at the frame M5 3Nm
Infeed knurl on the motor shaft M3 1.7 Nm
Screw quick closure to the adapter M5 3 Nm
Attach the adapter with the nut. M8 5Nm
Motor at the extruder motor holder M3 1.7 Nm
Ball bearing holder at the filament infeed motor M3 1.7Nm
Screw the screw to the spring holder M4 3 Nm
Attach the infeed unit to the frame M5 3Nm
Screw the left guide carriage plate to the guide carriage M3 1.5Nm
Attach the sprocket to the stepper motor M3 0.7 Nm
Screw the actuator to the right guide carriage plate M3 1.7 Nm
Screw the end stop to the right guide carriage plate M2 0.3Nm
Screw the right guide carriage plate to the guide carriage M3 1.5Nm
Screw the guide rail and the aluminium block to the guide carriage plate on the left and right M3 1.7 Nm
Screw the black aluminium block to the frame M3 2Nm
Screw the black block, black disc, to the guide carriage plate on the left and right M4 3Nm
Tighten the screws of the sprockets M3 0.7 Nm
Screw the extruder holder to the belt tappet M3 1.7 Nm
Screw the quick closure to the extruder holder M5 3Nm
Screw the end stop to the extruder holder M2 0.3Nm
Screw the fan to the fan sheet M2 0.3Nm
Screw the fan sheet to the extruder holder M3 1.7 Nm
Screw the extruder holder to the guide carriage M3 1.7 Nm
Screw the belt tensioner to the left guide carriage plate M4 3Nm
Screw the undertable to the table tappet M4 4 Nm
Screw the undertable to the guide carriage M3 1.9 Nm
Clamp the coupling to the spindle M3 1.7 Nm
Clamp the coupling to the motor shaft Z M3 1.7 Nm
Tighten the frame again M5 3 Nm
Attach the guide rail to the frame M3 1.7 Nm
Screw the flange nut to the undertable M4 4 Nm
Screw the limit switch holding plate to the limit switch M2 0.3Nm
Screw the limit switch holding plate to the frame M5 3Nm

147



Screw the nozzle to the heating block M6 6 Nm
Clamp the heating cartridge to the heating block M3 1.9Nm
Screw the nozzle stock to the PEEK part M6 4 Nm
Screw the extruder inlet to the PEEK part M6 4 Nm
Screw the nozzle stock to the heating block M6 4 Nm
Counter the heating block to the hexagon nut M6 4 Nm
Screw the display to the display holder M3 1.7Nm
Screw the operating knob to the display M3 1 Nm
Screw the display holder to the frame M5 3 Nm
Screw the main PCB to the PCB holder M3 0.3Nm
Screw the PCB holder to the frame M5 3Nm
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