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1. Introduction

Dear Customer,

thank you for purchasing this product.

This product complies with the statutory national and European specifications. To maintain this status and to ensure safe operati-
on, 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, please contact:
International: www.conrad.com/contact

United Kingdom: www.conrad-electronic.co.uk/contact



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 exclamation mark symbol indicates that the user must read these operating instructions before commissioning of
the device, and observe them during operation.

This symbol warns of hand injury that may occur when reaching into the device in operation.

& This symbol warns of hot surfaces the contact with which may cause injury.
—>

The symbol with the arrow indicates special advice and notes.

3. Intended Use

The 3D printer produces 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.

This product is only approved for connection to 100-240 V/50/60 Hz alternating current.

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

Any use other than that described above will damage this product and involves the risk of short circuit, fire, electric shock, etc.

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

ATTENTION Mains voltage - the connection, installation and wiring of the electrical components must only be perfor-
med by an electrician who is familiar with the applicable safety provisions. Before commissioning, inspection accor-
ding to the applicable safety provisions must be performed by an electrician.

Observe all safety and assembly notes in these operating instructions!

4. Safety Information

The guarantee/warranty will expire if damage is incurred resulting from non-compliance with these operating instruc-
tions. We do not assume liability for any consequential damage.

Nor do we assume any liability for damage to property or personal injury caused by improper use or failure to observe
& the safety information. In such cases the warranty/guarantee is voided.

Dear Customer: The following safety information is intended not only for the protection of the device but also for the
protection of your health. Please read through the following attentively:

* 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.

e When setting up the 3D printer, observe that the mains switch at the rear of the device must be easy to reach so that
the device can be switched off quickly and easily in case of malfunction.
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¢ Never reach into the 3D printer in operation. The mechanically moved parts within the printer pose a high risk of inju-
ry!

e The print head and the heating plate grow very hot in operation. Never touch these parts during or just after operation.
Let them cool down sufficiently first (approx. 60 minutes).

e The mains unit corresponds to the applicable CE provisions. Compliance with the applicable CE provisions for the
finished construction kit, whoever, is subject to the constructor of the construction kit and also essentially depends on
precise work during assembly.

e 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.

¢ 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.

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

e This product is not a toy and not suitable for children. Children cannot judge the dangers involved when handling
electrical devices.

e This device is a safety class 1 product. The only permissible voltage source is a properly grounded mains socket
(100-240 V/50/60 Hz) of the public mains.

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

e 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 Fl
switch) and then pull the mains cable 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.

e Do not touch the mains cable if it is damaged. First power down the respective mains socket on all poles (e.g. switch
off circuit breaker and Fl switch) and then pull the mains cable from the socket. Never operate the product with a
damaged mains line.

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

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

e 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.

e Never operate the device unattended.

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

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

e Ifyou are not sure of the correct connection or if there are any questions that are not covered by the operating instruc-
tions, 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. Features

e Large printing space of approx. 245 x 230 x 200 mm

¢ Play-free profile rail guides and ball-threaded drives for maximum precision
e Automatic printing plate measurement

e Ceramics heating plate with structural surface

¢ Highly precise extruder with replaceable printing nozzle

e Integrated long-lived industrial 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
e Manual control of the printing parameters possible even during operation

e Extremely stable by aluminium/steel mechanics

e Suitable for all common standard roll filament types

e Breaking and abrasion-free cable guides across energy guide chains

e Future-proof with optional accessories

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 already online
that can be downloaded 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 printing head and heating bed, etc. are specified. The file has
the extension “.gcode”.

This GCODE 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 heating plate via a fine extruder nozzle layer by layer.

The heating plate movesinthe Y and Z directions, the extruder moves in the X-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 printing plate temperature, fila-
ment 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 experi-
ments.

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.



1.

Overview of the Most Important Parts

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Extruder carriage
X-plate

Extruder

Heating plate

Y-plate

Operating button field
Display

—> To the right of the figure, the printing directions (x, y and z) are indicated.

- N




8. Required Tools and Material

o Different screwdrivers (cross-head and slotted)

¢ Hexagon socket wrench 1.5mm/2mm/25mm/3 mm/4 mm

¢ Hexagonwrench4mm/5mm/55mm/7 mm/13 mm (2x)

e Stop angle

Calliper
Wire cutter

Small flat pliers and small long-nose pliers

e Threadlocker varnish, medium strength

¢ Hot-glue gun (optional)

9. Assembly of the Mechanical Parts

The following chapters refer to the assembly of the 3D printing construction kit, but are also interesting for owners of the ready-
made device as information for later accessory assembly.

If you have purchased the finished device, you can skip the following chapters and continue directly with the chapter “Initial
commissioning”.

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.

The stainless steel parts of the construction kit are very sensitive to dirt. Wash your hands before installing these parts
and use cotton gloves if necessary. Remove the protective film only directly before assembly.

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 as-
sembly. 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 re-
commended tightening torques of the screws can be found in the appendix of these instructions.

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

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

L i
[MIIIm _ _d
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Application of the threadlocker varnish

In the following instruction, some screws must 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.

b) Assembly of the Components

Attachment of the motor pinion to the actuators

3x actuator

Push sprockets onto axes of the actuators and attach them

3x sprocket 14Z (small pinion, outer dia. 16 mm) with 2 threaded pins each. Apply threaded pins with thread-
6x threaded pin M3 x 5 locker varnish.
The motor axes must end flush with the upper edges of the
sprockets.



Assembly of the bottom plate

Assembly of the belt tensioner

1x bottom plate

1x belt tensioner basic body

3x ball bearing 624ZZ (diameter inside/outside (8.8/13 mm)
4x washer (diameter inside/outside 4.3/8.8 mm)

1x cylinder head screw M4x30

1x cylinder head screw M5x70

1x nut M4

Assembly of the Spacers

4x spacers
1x bottom plate
4x cylinder head screw Mb5x16

10

Insert belt tensioner basic body into the intended breakout of
the bottom plate. The cross-bore of the belt tensioner basic
body and the bore in the bottom plate must align.

Push washers onto the M4x30 screw alternatingly with the ball
bearings.

Screw the screw equipped in this manner, as shown in the fig-
ure, into the belt tensioner basic body and tighten it well.
Counter the screw with the nut at the belt tensioner basic body
(in the figure on the bottom of the bottom plate).

The screw head of the belt tensioner (on the right in the figure)
is supported against the housing side part to be installed later
so that the belt tensioner function is only present after assem-
bly of the side part

Turn the bottom plate and attach the spacers to the top of the
bottom plate with the screws as shown.



Assembly of the drive motor

1x actuator
1x bottom plate
4x cylinder head screw M3x12

Inserting the grooved ball bearings

Attach the actuator to the bottom plate with the 4 screws as
shown in the figure.

Apply screws with threadlocker varnish.

The cable exit of the actuator must point at the long side of the
plate as shown.

2x grooved ball bearings
1x bottom plate

Insert the grooved ball bearings into the corresponding bores
of the bottom plate from above.

Turn the grooved ball bearings slightly, when inserting them
into the bores. Do not apply any force. The flanges of the
grooved ball bearings must be cleanly aligned with the top of
the bottom plate.

11



Assembly of the X plate

Assembly of belt tensioner

1x belt tensioner basic body

3x ball bearing 624ZZ (diameter inside/outside (8.8/13 mm)
4x washer (diameter inside/outside 4.3/8.8 mm)

1x cylinder head screw M4x30

1x nut M4

Attachment of belt tensioner to the X-plate

Push washers onto the screw with the ball bearings alternat-
ingly.

Screw the screw into the belt tensioner basic body as shown
in the figure and tighten it well.

Counter the screw with a nut.

1x X-plate
1x assembly belt tensioner (see above)
1x cylinder head screw M4x30

12

Push the belt tensioner assembly into the intended section of
the X-plate and turn the screw into the belt tensioner.

Observe the position of the bore in the belt tensioner (must be
on the right as shown in the figure). The ball bearings must be
on the grooved side of the X-plate.



Attachment of the guide rail

1x X-plate
1x guide rails
6x cylinder head screws M4x12

Insert the guide rail into the middle groove of the X-plate and
attach with the screws.

The imprinted arrows on the guide rail must point to the side of
the belt tensioner.

Push the guide carriage onto the guide rail

The assembly aid (plastic part in the guide of the guide carriage) must never be removed before pushing on the guide
carriage, since the gearing balls will fall out of the carriage otherwise. This would be irreparable.

This also applies when the guide carriage is pushed from the guide rail after assembly. For reasons of safety, the guide
carriage should be secured, e.g. with adhesive tape before further installation.

The guide carriage has a polished area on one side (see arrow in the figure on the lower left). Turn the guide carriage
so that the arrows on the guide rails point towards the ground area of the guide carriage before pushing it on.

13



1x X-plate
1x guide carriage complete with assembly aid

Attaching the limit switch for the X-direction

1x X-plate

1x limit switch

1x holder for limit switch

2x cylinder head screw M2x6
2x cylinder head screw M3x10

14

Carefully push the guide carriage onto the guide rail and push
the assembly aid (plastic part) from the guide carriage while
doing so.

Install the limit switch PCB with the M2x6-screws to its holder
so that the plug connector points away from the holder (see
figure).

Then align the limit switch with the holder with a stop angle at
a right angle to the X-plate and screw it onto the X-plate with
the M3x10 screws.



Attachment of the belt holder to the guide carriage plate

1x guide carriage plate Attach the belt holder at the bottom of the guide carriage plate
1x belt holder with the two screws as shown.
2x cylinder head screw M3x6 Apply screws with threadlocker varnish.

Assembly of the infeed holder

1x guide carriage plate Infeed holding block attached under the plate with the two
1x infeed holding block countersunk head screws M4x16. The two disconnections at
4x countersunk head screw M4x10 the infeed holding block must point to the recessed bores as
2x countersunk head screw M4x16 shown (see arrows). Tighten screws well, since the extruder

will acquire play later otherwise.

15



Assembly of the guide carriage plate on the guide carriage

1x guide carriage plate Attach the guide carriage plate to the guide carriage with the 4
1x X-plate countersunk head screws. First screw in the two screws at the
4x countersunk head screw M4x10 disconnections. Apply screws with threadlocker varnish. The

belt holders must be on the side with the previously installed
belt tensioner.

Attachment of motor holder and fan sheet

1x fan sheet Attach the motor holder to the guide carriage as shown togeth-
1x motor holder er with the fan sheet.
2x cylinder head screw M4x16

16



Assembly of the elongation measuring strips and the extruder holder

1x extruder holder

2x elongation measuring strips

2x cylinder head screw M5x16

1x sticker ,Attention, hot surface”

Attach the extruder holder and elongation measuring strips

1x assembly extruder holder with elongation measuring strips
1x holding plate for end stop actuation
2x cylinder head screw M4x20

Attach extruder holder to the elongation measuring strips with
the two screws. For this, observe the position of the bores in
the extruder holder (see screen).

Apply screws with threadlocker varnish.

Do not tighten the screws yet though.

The arrows at the head sides of the elongation measuring
strips must point down.

Attach sticker to the extruder holder as shown.

Attach the assembly from the previous construction section
together with the holding plate of the end stop actuation to the
guide carriage as shown.

Apply screws with threadlocker varnish.

Attention, the connection lines of the elongation measuring
strops must be placed above the holding plate (see figure).
Now tighten the two screws of the extruder holder as well.

17



Install the end stop actuation

1x end stop actuation Install the unit with the cylinder head screw as shown.
1x cylinder head screw M4x10

Assembly of the feed motor

1x actuator Push the feed knurl onto the axis of the actuator and attach

1x feed knurl it with the threaded pin. Apply threaded pin with threadlocker

1x threaded pin M3x5 varnish.

4x countersunk head screw M3x8 The motor axis must end flush with the upper edge of the feed
knurl.

Push the motor through the motor holder from behind and at-
tach it with the countersunk head screws. Apply screws with
threadlocker varnish.

The cable exit at the motor must point up as shown.

18



Install extruder.

1x extruder
1x flat nut M8

Assembly of the ball bearing holder

1x ball bearing 624ZZ (diameter outside 13 mm)
1x cylinder pin 4x14 mm
1x ball bearing holder

Push extruder through the extruder holder from below and at-
tach it with the flat nut.

Align the extruder so that the filament material can be inserted
into the extruder bore straight from the top past the pinion of
the actuator.

During assembly, observe that the connection lines of the ex-
truder are not caught or damaged.

Carefully drive the cylinder pin into the ball bearing with a ham-
mer until it is centred in the ball bearing. For this, support the
ball bearing, e.g. on a vice and open the vice slightly so that the
cylinder pin can be driven through the ball bearing.

19



Insert the ball bearing with cylinder pin into the groove of the
ball bearing after assembly.

Assembly of the filament infeed unit

1x ball bearing holder with ball bearing unit

4x springs

1x feed basic part

2x cylinder head screw M4x25

2x cylinder head screw M4x35

2x cylinder head screw M4x45

2x nut M4

4x fitted discs 4/8 (diameter inside/outside 4/8 mm)

20

Attach feed basic part to the motor holder from the front with 2
cylinder head screws M4x35 and 2 nuts M4.

Push one spring each onto 2 cylinder head screws M4x25 and
2 cylinder head screws M4x45. Enclose the fitted discs 4/8 at
the screwheads.

Attach the ball bearing holder to the feed basic part with the
screws equipped with springs and washers from the right (top
M4x25, bottom M4x45). Observe that the ball bearing does not
fall from the holder or cant.

The ball bearing must be supported on the feed knurl of the
feed motor after assembly.



Install motor

i

1x actuator
4x cylinder head screw M3x12

Attach toothed belt

q
N
£
)

1x toothed belt 675 mm

Caution:

The toothed belt must not be tensioned too strongly. If the belt
tensioner bends, the belt tension must be reduced under all
circumstances.

A method for more precise setting of the belt tension is found
in the chapter ,,Maintenance”.

Attach the actuator to the X-plate with the 4 screws as shown
in the figure.

Apply screws with threadlocker varnish.

The cable exit of the actuator must point at the rear of the plate
as shown.

Relieve belt tensioners entirely.

Insert the toothed belt on the motor pinion and then into the
belt holders as shown in the first figure.

Then put the toothed belt across the belt tensioner.

Caution: For the above steps, always observe that the guide
carriage does not leave the guide rail.

Tension toothed belt by turning the belt tensioner screw until it
can still easily be turned by 180° with two fingers.

After the belt has been installed, move the extruder carriage to
check whether the limit switch (arrow in the right of the figure)
is tripped by slight pressure from the end stop actuation (trig-
gering leads to a slight click).

If the limit switch is not actuated, loosen the screw again (ar-
row to the left on the screen) and twist the holding plate for the
end stop actuation a little until the limit switch can be actu-
ated.

21



Assembly of the drag chain end pieces

vy Al

1x drag chain end piece with hole Install the drag chain end pieces as shown in the figure.
1x drag chain end piece with nipple Drag chain end piece with hole = extruder carriage
4x countersunk head screw M3x8 Drag chain end piece with nipple = X-plate

Inserting the grooved ball bearings

2x grooved ball bearings Insert the grooved ball bearings into the corresponding bores
of the X-plate from below.
Turn the grooved ball bearings slightly, when inserting them
into the bores. Do not apply any force. The flanges of the
grooved ball bearings must be cleanly aligned with the bottom
of the X-plate.

22



Assembly of the fan

1x fan Install the fan at the fan sheet as shown with both screws. Ap-
2x cylinder head screw M2.5x16 ply screws with threadlocker varnish.

2x nut M2.5 Observe that the blowing direction (marked by an arrow on the
fan) points towards the extruder.

Assembly of the Y-plate

Assembly of belt tensioner

1x belt tensioner basic body

Push washers onto the screw with the ball bearings alternat-

3x ball bearing 624ZZ (diameter inside/outside (8.8/13 mm) ingly.

4x washer (diameter inside/outside 4.3/8.8 mm) Screw the screw into the belt tensioner basic body as shown
1x cylinder head screw M4x30 in the figure and tighten it well.

1x nut M4

Counter the screw with a nut.

23



Attachment of belt tensioner to the Y-plate

1x Y-plate Push the belt tensioner assembly into the intended section of

1x assembly belt tensioner (previous construction step) the Y-plate and turn the screw into the belt tensioner.

1x cylinder head screw M4x30 The ball bearings must point to the grooved side of the Y-plate
and the bore in the belt tensioner must be on the right (see
figure).

Attachment of the guide rail

1x Y-plate Insert the guide rail into the middle groove of the Y-plate and

1x guide rails attach it with the screws.

6x cylinder head screws M4x12 The imprinted arrows on the guide rail must point to the plate
centre.
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Push the guide carriage onto the guide rail

The assembly aid (plastic part in the guide of the guide carriage) must never be removed before pushing on the guide
carriage, since the gearing balls will fall out of the carriage otherwise. This would be irreparable.

This also applies when the guide carriage is pushed from the guide rail after assembly. For reasons of safety, the guide
carriage should be secured, e.g. with adhesive tape before further installation.

The guide carriage has a polished area on one side (see arrow in the figure on the lower left). Turn the guide carriage
so that the arrows on the guide rails point towards the ground area of the guide carriage before pushing it on.

1x Y-plate Carefully push the guide carriage onto the guide rail and push
1x guide carriage complete with assembly aid the assembly aid (plastic part) from the guide carriage while
doing so.
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Assembly of the drive motor

1x actuator

1x Y-plate

3x cylinder head screw M3x12
1x countersunk screw M3x12

Assembly of the drag chain end piece top

1x drag chain end piece with nipple
1x holding block for guide rail

2x cylinder head screw M3x16

2x countersunk screw M3x8
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Attach the actuator to the Y-plate with the 3 cylinder head
screws and the countersunk screw as shown in the figure.
Use the countersunk screw for the countersunk bore.

Apply screws with threadlocker varnish.

The cable exit at the motor must point to the middle of the Y-
plate (i.e. in the figure backwards).

Attach the drag chain end piece with the countersunk screws
at the holding block.

Attach the holding block with the cylinder head screws as
shown in the figure on the grooved side of the Y-plate.



Assembly of the drag chain end piece bottom

1x drag chain end piece with hole Attach the drag chain end piece with the countersunk screws
2x countersunk screw M3x8 as shown in the figure on the ungrooved side of the Y-plate.

Install the holder of the under-table plate

1x undertable holder Attach limit switch holder to the undertable plate with screws

1x limit switch holder M3x8.

1x limit switch PCB Attach the limit switch PCB to the limit switch holder with

1x belt tappet angle screws M2x6.

2x cylinder head screw M3x6 Install the belt tappet angles with screws M3x6 as shown in

2x cylinder head screw M3x8 the figure.

2x cylinder head screw M2x6 Apply screws of the belt tappet angle with threadlocker var-
nish.

2]



Glue connection of the heating plate.

|

L

1x ceramics plate
1x heating
4x spacer bolts
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Plug the spacer bolts with the thread bores to the bottom of
the ceramics plate (side with tissue structure) and provision-
ally fasten with 4 screws.

Caution: Only tighten the screws slightly since there is the
danger that the ceramics plate will break otherwise.

Check the alignment of the heating by pushing the heating
across the spacer bolts. The heating must then be supported
fold-free with the side with the protection foil against the bot-
tom of the ceramics plate and must not protrude at the edges.
Clear the bottom of the ceramics plate of dust and grease with
arag and solvent.

Then remove the protective foil from the heating and finally
glue the heating to the bottom of the ceramics plate without
blisters.



Application of the toothed belt

1x undertable holder from the previous step
1x toothed belt 675 mm

Caution:

The toothed belt must not be tensioned too strongly. If the belt
tensioner bends, the belt tension must be reduced under all
circumstances.

A method for more precise setting of the belt tension is found
in the chapter ,Maintenance”.

Assembly of the undertable

1x undertable

1x drag chain end piece with nipple
4x spacer bolts

2x countersunk screw M3x8

Insert toothed belt into the belt tappet angle as shown on the
left.

Relieve belt tensioners entirely.

Turn the undertable holder and put the toothed belt onto pinion
and belt tensioner as shown.

The undertable holder is only placed on the guide carriage
here (do not screw on yet).

Tension toothed belt by turning the belt tensioner screw until it
can still easily be turned by 180° with two fingers.

Screw in spacer bolts into the top of the undertable (side with
recessed bores).

Install the drag chain end piece on the underside of the undert-
able.
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Assembly of the undertable

1x undertable Attach the undertable with the 4 countersunk head screws to
1x Y-plate the undertable holder as shown.
4x countersunk head screw M4x12 Apply screws with threadlocker varnish.

Assembly of the thread circulation spindles

The nuts on the threaded circulation spindles must never be removed from the threaded circulation spindles, since the
bearing balls would fall out otherwise. This would be irreparable.

2x threaded circulation spindle Attach threaded circulation spindles to the Y plate as shown
1x Y-plate with 4 screws each.
8x cylinder head screw Mb5x16 Observe the position of the lubrication nipples. They must both

point to the inside of the device.
The flattened sides of the attachments must end flush with the
outer edge of the Y-plate.
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Installing the limit switch actuation

1x actuation for limit switch

1x cylinder head screw M4x12
1x cylinder head screw M4x20
1x nut M4

Install end actuation for the Z-axis

Hexagon threaded bolt M3
1x slotted screw M3x25
1x nut M3

Turn the cylinder head screw into the aluminium block and
counter it with the nut on the opposite side. The screw thread
must end with the nut.

Install the actuation of the limit switch as shown at the Y-plate.
The actuation must be aligned so that the screw head can ac-
tuate the limit switch at the undertable.

A

Turn the hexagon thread bolt into the Y-plate from above as
shown.

Turn the slotted screw into the hexagon threaded bolt and
counter slightly with nut.
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Assembly of the Mechanical Basic Construction

Connection of the bottom plate to the Y-plate

I

.

1x bottom plate When inserting the thread circulation spindles into the bottom
1x Y-plate plate, always observe that the spindles are turned out precise-

ly the same length and are not offset against each other.

If this is not the case, the thread circulation spindles must be
adjusted to each other by turning.

Thread the Y-plate into the spacers of the bottom plate with the
two mill-outs from above.

The thread circulation spindles must be cleanly flush against
the grooved ball bearings in the bottom plate after assembly.

Assembly of the X-plate

1x basic frame Push the X-plate onto the basic frame of the bottom plate and
1x X-plate Y-plate (see previous construction step) and attach it to the
4x cylinder head screw M5x16 spacer bolts with the screws.

Apply screws with threadlocker varnish.
The thread circulation spindles must be cleanly flush against
the grooved ball bearings in the X-plate after assembly.

32



Assembly of the pinions at the thread circulation spindles

&
W

2x sprocket 28Z (large pinion, outer dia. 32 mm)
1x basic frame

4x threaded pins M3x5

Aligning the thread circulation spindles

‘f
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Measure the distance between the bottom plate and the Y-
plate with a calliper.
The distance must be precisely the same on both sides.

If required, the distance can also be adjusted by turning the
spindles.

Push sprockets onto the ends of the thread circulation spin-
dles and attach with the threaded pins.

Then align the position of the pinions so that the toothed areas
are at a level with the toothed area of the motor pinion.
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Assembly of the toothed belt

1x basic frame
1x toothed belt 822 mm

Assembly of the side parts

1x side part left
1x side part right
10x cylinder head screw M4x10
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Tip the basic frame back (do not put it on its head).

Relieve belt tensioners entirely.

Install the toothed belt as shown.

Observe that the distances set in the previous step are not
changed. The bottom plate and Y-plate still need to be pre-
cisely in parallel.

Push the side parts onto the basic frame on the sides and at-
tach them with the screws.

The side part with the openings for USB connection and mem-
ory card is installed on the right side.

The openings of the side parts must be cleanly inserted into the
tabs at the bottom and X plate.

Note: The side parts are sensitive to scratching!



Tension the belts of the bottom plate

Tension the toothed belt of the bottom plate by turning the belt
tensioner screw (see arrow) until it can still be easily turned by
180° with two fingers.

Final inspection of the parallelism of the bottom plate and Y-plate

Caution:

The toothed belt must not be tensioned too strongly. If the belt
tensioner bends, the belt tension must be reduced under all
circumstances.

A method for more precise setting of the belt tension is found
in the chapter ,,Maintenance”.

2x foot holder small (B)

Insert the right and left foot holder between the bottom plate
and the Y-plate.

Turn the toothed belt of the bottom plate to adjust the height of
the Y-plate until the foot holders touch the Y-plate.

Both sides now have to have the same distances between the
foot holders and the Y-plate.

If this is not the case, the threaded pin at the pinion of one
threaded spindle must be loosened again.

Then turn the threaded spindle until both foot holders are flush
with the Y-plate.

Then tighten the threaded pin again and remove the foot hold-
ers.
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Assembly of the foot holders

2x foot holder large (A)

2x foot holder small (B)

4x rubber feet

8x cylinder head screw M4x10

Assembly of the covers

The foot holders large (A) are installed in the area without ven-
tilation slits in the side parts, the foot holders small (B) are in-
stalled in the area of the ventilation slits.

Attach foot holders to the side parts with the threads poin-
ting down with 2 screws M4x10 each. For this, install the foot
holders large (A) with the smaller threads facing the housing
centre.

Do not tighten the screws M4x10 yet. This is done after the
bottom sheet is installed.

Turn the rubber feet into the foot holders from the bottom.

particularly in the area of the edges and embossing can be removed with a rag soaked with alcohol.

C If necessary remove the protective foil from the stainless steel covers only just before assembly. The adhesive residue

Observe sharp edges in these parts. There is a danger of injury at careless handling.

Installation of the rear cover

- ssnpdpanb 3%
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1x rear cover
1x low-power device combination socket
8x cylinder head screw M4x10
1x cylinder head screw M4x20
6x nut M4
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Clip the low-power combination socket into the corresponding
cut-out of the rear cover.

Attach the rear cover to the basic frame with the screws and
nuts as shown:

Use 6 screws with nuts at the side parts and 3 screws centrally
at the bottom plate. Screw the screw M4x20 into the left posi-
tion as shown in the figure.



Attachment of the rear cover parts

2x rear side covers

1x rear head cover

1x holder for the filament hose

9x cylinder head screw M4x10

1x cylinder head screw M4x16

1x washer (diameter inside/outside 4.3/8.8 mm)
10x nut M4

Preparation of the operating cover

‘ 8 ooveseews
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1x operating cover

1x drag chain end piece with hole
2x countersunk screw M3x8

2x nut M3

10x cylinder head screw M4x10
1x cylinder head screw M4x16

8x nut M4

Insert rear covers into the basic mechanics and attach them to
the side parts with the screws as shown.

The holder for the filament hose is attached with the upper at-
tachment screw (M4x16 + washer 4.3 mm) of the head cover (in
the upper right of the figure).

Install the drag chain end piece in the cut-out of the operating
cover with the countersunk screws and nuts M3 as shown.
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Installation of the operating cover

Insert the operating cover into the basic mechanics as shown
and attach it with the screws as shown.

8 screws with nuts at the side parts

Use 3 screws centrally at the bottom plate, including screw
M4x16 in the middle position as shown on the screen.

Observe that the operating cover and rear cover meet in the
middle of the device (see arrows) and do not overlap or form

a gap.

Preparation of the sight protection blinds

1x sight protection blind right

1x sight protection blind left

1x LED strip with long connection line
1x LED strip with short connection line

38

Glue LED strip into the sight protection blinds as shown.
Degrease the adhesive areas first. Distance of the LED strips
from the lower edge of the sight protection blinds, approx. 3
cm.

LED strips with long connection line > left sight protection
blind

LED strips with short connection line > right sight protection
blind

Caution:

Observe the position of the connection lines (see figure).

The solder points must not come into contact with the housing
sheet since there may be irreparable damage to the main and
display PCB otherwise. If required, glue a piece of insulating
tape between the soldering points and the housing sheet.



Installation of the sight protection blinds
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1x sight protection blind right
1x sight protection blind left
10x cylinder head screw M4x10
10x nut M4

Attach the sight protection blinds to the side parts with the
screws and nuts.

Guide the connection lines into the socket through the intend-
ed openings (see arrow).
Attach the sight protection blinds on the side of the side parts
with the screws and nuts.
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10. Wiring of the Electrical Components

a) General Information

N

ATTENTION Mains voltage - the connection, installation and wiring of the electrical components must only be perfor-
med by an electrician who is familiar with the applicable safety provisions. Before commissioning, inspection accor-
ding to the applicable safety provisions must be performed by an electrician.

During the connection work, the mains line must never be connected to the mains.

Drag chains

—>

Lines

—>
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The drag chains have tabs on one side of the links through which the lines are pushed into the chains. Since the drag
chains can only be bent in one direction, the tab position must be observed (open on the inside > bottom in the follow-
ing figure and open on the outside > top in the following figure). This is indicated when describing the individual work
steps.

When pushing in the lines, always push in the stronger lines first and then the thinner ones. If the tabs of the drag chains
do not return to their initial position when pushed in, the tabs can be pulled back carefully with long-nosed pliers.

The lines must be cleanly placed next to each other in the drag chain and must not be twisted.

When clipping in the drag chain ends into already-installed drag chain end pieces, small flat pliers with which the end
links of the drag chains are latched in the nipples or holes of the end pieces are helpful. Observe that the drag chain ends
latch cleanly with the end pieces. Do not apply any great force, since the plastic material would be damaged otherwise
and the drag chain or end piece would be rendered useless (loss of warranty/guarantee!).

=
)

Lines that may be swapped are marked with numbers.

These numbers are placed on labels and line ends that are connected to the PCBs in the device socket. Therefore, ob-
serve that the marked line ends must be placed in the device socket when placing the lines.

In the Annex, you will find a wiring plan for the main PCB in which the required line connections are marked.



b) Wiring of the Components

Extruder

Drag chain 15 links open on the inside Push the lines into the drag chain so that the end link points to
Lines 14,15and 19 the line ends without label with the nipples.

Latch the drag chain at the extruder carriage and pull the lines Connect the lines to the respective matching plugs.
from the drag chain until they can be plugged into the connec- Caution: the line with the blue/red wires is connected to the
tions of the extruder carriage cleanly placed. fan. This is the only line that can be swapped due to its plug.
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Place lines cleanly with small cable ties (99 mm). Latch the drag chain on the free end piece.
Guide the lines to the extruder and the fan through the illus-

trated line eyelet and attach the eyelet to the feed basic part

with a screw M3x6.

Apply two large cable ties (142 mm) for tension relief each at Place the free line ends through the opening in the X-plate past
the two drag chain end pieces. the limit switch and down.
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Limit switch for the X-direction

Plug line 11 into the plug connector of the limit switch on the
X-plate and also route the line down through the opening tin in
the X-plate.

Limit switch for the Z-direction

1x limit switch PCB Push line 8 into the plug connector of the limit switch PCB.
Line 8 Install the limit switch with the spacer sleeve(s) to the X-plate
2x spacer sleeves 8 mm (or 1x spacer sleeve 16 mm) from below as illustrated.

1x cylinder head screw M2x20 Do not tighten the screw entirely yet.
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Turn the toothed belt at the base plate manually so that the Y- Place the line of the limit switch for the Z direction along the
plate moves up. bore below the X plate and secure it with two small cable ties
Keep turning until the alignment of the limit switch justinstalled (99 mm).

can be adjusted. The limit switch must be aligned so thatit can Attach a third small cable tie (99 mm) that additionally connects
be actuated by the slotted screw in the Y-plate. the lines to the extruder carriage at the top of the X-plate.
Caution: When making this setting, observe that the extruder

does not impact anywhere, which would damage it.

Connection of the X motor

Connect line 17 to the X-motor and place it downwards togeth- Route the line strand into the device socket through the open-
er with the lines from the extruder carriage and the lines from ingin the rear cover and secure it with small cable ties (99 mm)
the limit switches for the X- and Z-directions. and a self-adhesive cable tie holder (arrow).
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Heating bed, limit switch for the Y-direction and Y-motor

Drag chain 20 links open on the outside Push the lines into the drag chain so that the end link points to
Lines 12,13 and 20 the line ends without label with the holes.

Latch the drag chain at the end piece of the undertable and Install the plug connectors for the power supply of the heating
pull the lines out of the drag chain far enough to be placed plate with a cylinder head screw M3x16 at the bottom of the
cleanly. undertable.
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Connect the protective ground (green/yellow line with ring
eyelet) with a cylinder head screw M3x10, a washer and two
sprockets at the top of the undertable.

Caution: This connection creates the safety-technically im-
portant contact between the housing parts and the protec-
tive ground. Always observe the position of the washers and
sprockets:

Screw head > washer > sprocket > ring eyelet > sprocket >
undertable (see image section)

Connect line 13 with the plug connector of the limit switch for
the Y-direction and place the line.

Let line 12 protrude from the drag chain by about 8 cm and at-
tach it to the bore in the undertable with a small cable tie (99
mm). The thermal sensor of the heating plate is attached here
later.

Latch the other end of the drag chain at the end piece of the
Y-plate.

46

Route the lines of the drag chain upwards through the opening
in the Y-plate.



Connectline 18 to the plug connector of the Y-motor and fasten Route line 18 through the opening in the Y-plate upwards as
the line to the motor with 2 small cable ties (99 mm) that are well.
combined as shown.

Apply two large cable ties (142 mm) for tension relief each at For the lower drag chain end piece at the Y-plate, include the
the two drag chain end pieces. line to the Y-motor in the tension relief.

, R\

Push the lines into the last remaining drag chain (25 links, open Latch the drag chain in the end piece at the Y-plate.
on the outside) so that the end link points to the line ends with

the label with the nipples.
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Latch the other side of the drag chains in the end piece of the Applytwo large cable ties (142 mm) at the drag chain end piece
operating cover. at the Y-plate for tension relief.

Apply two large cable ties (142 mm) at the drag chain end piece
at the operating cover for tension relief.

Connection of the Z motor

Push the plug connector at the Z-motor through the opening in  Connect line 16 to the plug connector of the Z-motor.
the rear cover.
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c) Installation of the PCBs

The components on the PCBs can he damaged by electrostatic discharge. Therefore, touch, e.g. an earthed radiator
before taking any PCBs into your hand.

Installation of the display and keyboard PCB

1x keyboard PCB Connect the flat band line to the keyboard PCB. Observe cor-
1x display PCB rect position of the latching tabs at the plugs.

4x spacer roller 8 mm for keyboard PCB Install the keyboard PCB as shown with the spacer rollers 8
4x spacer roller 9 mm for display PCB mm. The spacer rollers may be fastened at the PCB with a drop
8x cylinder head screw M2x16 of hot glue for easier assembly first.

8x nut M2 Apply all screws in the area of the nuts with threadlocker var-
1x flat band line with twisted plugs nish.

The plug connector with the flat band line must point to the top
of the device.

Align the PCB so that the keys are not caught in the housing
cut-outs.

Remove the protective foil from the display.

Install the display PCB with the spacer rollers 9 mm as shown.
Apply all screws in the area of the nuts with threadlocker var-
nish.

The small additional PCB with the plug connector point to the
top of the device.

Align the PCB so that the display is at a right angle to the hous-
ing cut-out.
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Installation of the main PCB
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bx spacer roller 20 mm
bx cylinder head screw M3x25
5x nut M3

Connection of the lines at the mains unit

1x mains unit

1x line with flat plug connector black (short)

1x line with flat plug connector blue (short)

1x line with flat plug connector green/yellow (short)
1x line with ring eyelet green/yellow (14 cm)

1x line black (61 cm)

1x line blue (61 cm)

1x line red (37 cm)

1x line black (37 cm)
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Install the main PCB with the spacer rollers 20 mm as shown.
The spacer rollers may be fastened to the PCB with a drop of
hot glue for easier assembly first.

Apply all screws in the area of the nuts with threadlocker var-
nish.

Align the PCB so that the USB connection and the memory
card reader are placed cleanly behind the respective housing
cut-outs.

Remove the transparent protective cover from the clamping
strip of the mains unit.

Connect the line with the flat plug connector black (short) and
line black (61 cm) to the terminal L at the mains unit.

Connect the line with the flat plug connector blue (short) and
line blue (61 cm) to the terminal N at the mains unit.

Connect the line with the flat plug connector green/yellow
(short) to the protective ground terminal © at the mains unit.
Connect the line red (37 cm) to the terminal +V at the mains
unit.

Connect the black line (37 ¢cm) and the line with ring eyelet
green/yellow (14 cm) with the terminal -V at the mains unit.
Put on the transparent protective cover at the clamping strip of
the mains unit again.

Tie together the lines at the terminals L and N, as well as +V
and -V with a small cable tie (39 mm) each close to the connec-
tion terminal (see arrows in the figure).



Installation of the mains unit

1x mains unit with already-connected lines
4x cylinder head screw M4x6

Connection of the mains unit

Plug the line with the flat-plug connector black (short) to the
upper switching contact tab of the low power device combina-
tion socket.

Plug the line with the flat-plug connector blue (short) to the
contact of the low power device combination socket tab below
it.

Plug the line with the flat-plug connector green/yellow (short)
to the protective ground contact tab of the low power device
combination socket tab.

Connect the ring eyelets of the green/yellow lines as indicated
to the long attachment screw of the rear cover.

Caution: This connection creates the safety-technically im-
portant contact between the housing parts and the protec-
tive ground. Always observe the position of the washers and
sprockets:

Housing > sprocket > ring eyelet > sprocket > ring eyelet >
sprocket > washer > nut M4 (see figure section)

Attach mains unit with the 4 screws at the rear cover.
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Connect the line black (61 cm) and line blue (61 ¢cm) to the ter-
minals X28 of the main PCB. Tie both lines together with a small
cable tie (99 mm) close to the connection terminal (see arrow
in the figure).

Connectthe line red (37 cm) and line black (37 cm) to the termi-
nals X1 of the main PCB.

Attention, observe polarity of the lines:

red = + (left terminal in the figure)

black = - (right terminal in the figure)

Route the lines cleanly with cable ties and a self-adhesive ca-
ble tie holder and secure them.

The lines must not get into the rotating toothed belts in ope-
ration.
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Connection of display and keyboard PCB

Connect the flat-band line already connected to the keyboard
PCB to plug strip X23 of the main PCB.

Connect the remaining flat band line to the untwisted plugs at
the display PCB and the plug strip X21 of the main PCB. Ob-
serve correct position of the latching tabs at the plugs again.

Optionally, the plug connections can be secured with a drop
of hot-glue.
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Connection of the device lines

Connect the device lines to the main PCB as follows:

Line Terminal main PCB Connected components

8 X15 Limit switch Z-direction

9 X26 LED lighting right

10 X27 LED lighting left

" X13 Limit switch X direction

12 X9 Thermal sensor heating plate
13 X14 Limit switch Y-direction

14 X5 Thermal sensor extruder
15 X7 Elongation measuring strip
16 X16 Motor Z-direction

17 X1 Motor X-direction

18 X12 Motor Y-direction

19 (4-pin) X17 Motor extruder

19 (2-pin red/blue) X24 Fan

19 (2-pin pink/grey) X4 Heating extruder

20 X29 + protective ground at middle screw operating unit cover Heating plate

The ring eyelet of the protective ground at line 20 is attached with sprockets and an additional nut at the middle attach-
ment screw of the operating unit cover.

Caution: This connection creates the safety-technically important contact between the housing parts and the protec-
tive ground. Always observe the position of the washers and sprockets:

Housing > sprocket > ring eyelet > sprocket > washer > nut M4 (see image section)

Tie both lines of the heating plate together at terminal X29 with a small cable tie (99 mm) close to the connection ter-
minal (see arrow in the figure).

Route all other lines cleanly with small cable ties (39 mm) and a self-adhesive cable tie holder and secure them.
The lines must not get into the rotating toothed belts in operation.
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11. Final Work

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

Connection of the earthing plate

Place the heating plate onto the spacer bolts of the undertable
and connect the two plug connectors from line 12 and 20.

Basic setting limit switch Z-direction

— 0,5 mm (+/-0,2 mm)

}

Loosen the actuation screw in the Y-plate for the limit switch in  Set the adjustment screw so that the limit switch of the Z-di-
the Z-direction and turn it all the way into the hexagon bolt. rection is tripped in this position (a slight click is audible).
Carefully turn the toothed belt of the bottom plate until there is Move the extruder and Y-plate manually and ensure that the
a gap of 0.5 mm (+/-0.2 mm) set between the heating plate and extruder cannottouch the heating plate anywhere in the work-
extruder. 0.5 mm correspond roughly to the thickness of 5 lay- ing area and that the same distance is complied with every-
ers of printer paper (80 g/m2). where.

Caution: No force must be applied to the heating plates, since [f this is not the case, the undertable plate must be aligned
the ceramics material would break otherwise (loss of war- carefully. However, the heating plate must be taken off first

ranty/guarantee). (danger of breaking!).
After this setting, counter the setting screw with the nut
again.
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Discharge tensions of the threaded circulation spindles

Slightly loosen the attachment screws of the threaded circula-
tion spindles on hoth sides of the printer (4 screws each) again
and then tighten them again.

This avoids tensions that may cause stiff movement when mov-
ing the Z-axis in operation.

Attachment of the bottom cover

Turn the rubber feet off the foot holders.
4x rubber feet
2x hexagon socket screw M3x6

Insert the bottom sheet with the folds towards the housing out-
side.

First insert the edge at the housing rear and then fold the bot-
tom sheet against the housing.

Attach the bottom sheet to the large foot holders with the two
hexagon socket screws M3x6.

Turn 4 rubber feet into the foot holders.

If the bores do not align cleanly and the rubber feet cannot be
turned in without resistance, the attachment screws of the foot
holders must be loosened again slightly.

After turning in the rubber feet, finally tighten the foot holder
attachment screws.
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Inserting the mains fuse

Lever the fuse holder off the low power device combination Insertthe fuse as shown and push the fuse holder back into the
socket with a suitable screwdriver. low power device combination socket.

Glue on the rating plate and warning signs

— 1

Model No.: RF-1000
100-240V/ 50/60Hz
Leistungsaufnahme
max. 620w

Sicherung: T4AL/250V

Stick the rating plate onto the housing next to the power sock- Glue the two other yellow warning signs to the front of one of

et. the two sight protection blinds well visibly.
Degrease the adhesive areas first. Degrease the adhesive areas first.
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12. Initial Commissioning

& Before initial commissioning, all transport protections or fuses that have been installed during installation must be
removed.

a) Assembly of the Filament Holder and the Filament Hose

Assembly of the filament holder

1x hexagon screw M8x120 Push the hexagon screw from the inside outwards through the
2x car body washer M8 corresponding bore in the left side part and attach it from the
4x nut M8 outside with a nut.

Put on car body washer and counter with another nut.

At the end of the hexagon screw, turn on a nut, enclose the car
body washer and counter with another nut.

Note: Printable adapters for different filament rollers can be
downloaded from the product page of the 3D printer online.

Push filament hose into the feed basic part and fasten it at the Note:

filament hose holder with a small cable tie (99 mm). Filaments from various manufacturers cause a high friction
Caution: do not contract the table tie too far. The filament hose resistance in the hose. Therefore, please check that the fila-
must not be crushed. ment can be moved freely before use. If friction is too high,
Align the filament hose so that it has enough play for move- the alternative filament holder (see ,First Print of an Example
ments of the extruder carriage. Object from the SD Card”) can be used.

57



b) Insertion of the Filament

Pull the filament hose end from the infeed basic part. Cut into the filament end at a 45°-angle. Insert the filament
Push the filament roller onto the filament holder and guide the through the bore and past the feed motor into the extruder to
filament through the filament hose until it escapes on the other the stop.

side.

The filament roller must move freely.

B s

Push the filament hose end into the infeed basic part. The filament must be guided in a straight line from the top be-
Tighten all spring screws so that the filament is cleanly guided tween the feed motor and the ball bearing into the bore at the
but also is not deformed badly by the filament feed. extruder. It must not catch at the bore edge of the extruder.

It must be possible for the feed motor to turn without slippage
or catching when pulling or pushing at the filament.
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c) Setup and Transport

When setting up the 3D printer, observe that the mains switch at the low power device combination socket must be
easy to reach so that the device can be switched off quickly and easily in case of malfunction.

Ensure proper ventilation when setting up the device. Do not put the device down on soft supports 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 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.

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

¢ |f you want to transport the 3D printer, secure the moving parts and the heating bed with adhesive tape or cable ties.

d) Mains Connection and First Activation

The mains socket to which 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.

Do not let the mains cable come into contact with other cables.

Be careful when handling mains cables and mains connections. Mains voltage may cause potentially fatal electric
shock.

Make sure that no cables lie around openly. Install cables professionally to prevent accidents.

Before plugging in the mains plug, ensure that the device voltage indicated at the 3D printer corresponds to the availa-
ble 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 device and danger to the user.

Plug the low power device plug of the mains line into the low power device combination socket at the rear of the device.

Plug the mains plug of the mains line into a protective contact socket.

Switch on the printer with the mains switch at the low power device combination socket (put the switch in position I).

The lighting now lights up and the display shows the welcome screen briefly.

Then the main menu appears:

(1) Extruder temperature (actual/target)

] N -y
(2) Temperature heating bed (actual/target) _‘_E..-'" E

(3) Print plate offsetin mm from the home position

M

(4) Measured value of the print sensors at the extruder P u
fomat digit
(5) Status information i

—> The target temperatures are not displayed here yet, since the extruder and heating bed are not heated yet.
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Function description of the operating buttons:

2 6

(1) Direction buttons for navigation in the menu structure (left/ right / top / bottom)

(2) OK button for confirmation of a selection in the menu
(3) Heating plate movement up / down
(4) Filament infeed + = forward / - = back
(5) Printing pause
1x push: Print stops
2x pushes: Printing head moves away from printed object (the previous position remains saved)

(6) Continuation of print after a printing pause

e) Calibration

Before calibration, filament must be inserted (see “Insertion of the Filament”), since the measured values are falsified

& otherwise. The filament must not be introduced into the extruder in this case, however. It only needs to be clamped
between the ball bearing and infeed knurl. If there is already some filament in the extruder, move it out with the manual
filament infeed first. Caution: If the extruder has already been used, it must be heated first.

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

This calibration does not replace the correct basic setting of the limit switch for the Z-direction. It serves to balance
out slight irregularities of the heating plate while printing.

——> Ensure that the heating plate is supported levelly on the spacer bolts.

Ensure that the extruder nozzle is clean on the outside. If it is contaminated, clean it as described in chapter “Mainte-
nance and Care”.

The figures on the display screens may vary a little depending on firmware version.
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Push 0K

truder @ OFf
L FOs1t1on+

Push OK and select ,,Bed Temp” with the direction buttons. Push OK

Set,, 100 °C” with the direction buttons. Push OK

o o
o 1 5

Push the direction button ,left” 2x to return to the main menu.
Wiait until the actual temperature of the heating plate in the
display indicates 100 °C and then let heating continue for ap-
prox. 5 more minutes until the temperature of the heating plate
has stabilised.

Extiuder
Fan SFreed

0 Card _
*Conf 19urat1on

Push OK and select ,Configuration” with the direction but- Push OK and select ,,Heat Bed Scan” with the direction but-
tons. tons.

61



Push the direction button ,left” 2x to return to the main menu.
The status display of the main menu shows ,Heat Bed Scan”.
The geometry of the heating plate is now measured automati-
cally. This process will take a while.

After measurement, the heating plate returns to the home posi-
tion and the display shows , Scan completed”.

If the display shows ,Scan aborted”, this means that
measurement has been aborted. In this case, repeat
the basic setting of the limit switch for the Z-direction
(see chapter ,Final Work” earlier in these instructions).

Push OK

18E
5

Fuder k Off
FOs1t1on

ruder B OFF
Fos1t1iomn+

Set,,0 °C” with the direction buttons.
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Push the direction button ,left” 2x to return to the main menu.
Wait until the actual temperature of the heating plate in the
display shows room temperature again.

f) 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
ventilation.

If you are printing with PLA filament, cover the heating plate with cleaning tape or a slightly structured crepe tape.

You can find the print files on the enclosed SD card in the folder GCODE. The printing files are saved in the two folders
“ABS" and “PLA” depending on the filament type used.

Push the enclosed SD card into the SD card reader at the right of the 3D printer.
= 11100
F 1’ i~ .Il_'||—||"

Push OK and select ,SD-Card” with the direction buttons. If Push OK and select ,Print file” with the direction buttons.
the printer was already switched on before insertion of the SD
card, the option ,,Mount Card” must be performed.

E-l thle |F = S
E|]_E D, = |'||:'||-l

FlldNHﬁt_QUIdu.q

H|=- 3|-"’ = Dol [ [
Push OK and mark the desired file in the corresponding folder Confirm with OK.
LABS" or ,PLA" with the direction buttons. The display returns to the main menu and the heating plate is
heated.
Then the axes move to the home position and the extruder is
heated.

Once the extruder has reached its operating temperature,
printing starts.

—> The progress of heating of the heating plate and extruder can be tracked based on the temperature displays in the upper
display line.

The printing progress can be tracked in the lower status display.
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During the first centimetres of printing, the distance between the heating plate and extruder can be fine-adjusted manually with
the buttons for heating plate movement (3).

It should be approx. 0.2 mm (corresponds to about twice the paper thickness of regular 80g/m?2 printer paper).

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

The distance between the extruder and heating plate is set precisely with the software later (Z-compensation), but the
manual setting is sufficient for the first prints.

If no filament escapes from the extruder at first, the filament infeed button (4) must be pushed until filament escapes.

Let the printed object cool off for a few minutes after printing. When the temperature of the heating plate is below 40 °C (see dis-
play), the printed object comes free from the heating plate and you can remove it.

Removing the SD card

Frint 11

it E__%'r;m cidfnt. L

‘=1t 1 0R
Extiruder

Fan sFesad
=50 Carc
Push OK and select ,SD-Card” with the direction buttons. Push OK and select ,,Unmount Card” with the direction but-

tons.

Push OK again and then remove the SD card.
Push the direction button , left” 2x to return to the main menu.

Dalete

——> The enclosed SD card holds, among others, a printing file for an alternative filament holder (file name
“Filament_guide.gcode”, also see description enclosed with these instructions).

You can install this filament holder instead of the filament hose at the 3D-printer. For this, cut a short piece (approx. 3 cm)
from the filament hose and plug it into the filament introduction at the extruder as a centring piece.
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13. Operation at the Printer

a) Menu Overview

Operation takes place via the left key block at the printer:

¢ The direction buttons are used for navigation in the menu structure (left/ right / top / bottom)

¢ The OK button is used to confirm a selection in the menu and to call the menu structure from the main menu (description above
under “Mains Connection and First Activation”).

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

Quick Settings Home All
Output Object
Speed Mul.:100%
Flow Mul.:100%
Preheat PLA
Preheat ABS
Cooldown
Disable Stepper
Restart

Print file

Position Home All
Home X
Home Y
Home Z
Position X

Position Y

Position Z

Position Extruder

Extruder Bed Temp.: 0°C
Temp.0 : 0°C
Extruder 0 Off
Position Extruder

Set Origin
Fan speed Fan Speed: 100%
Set Fan 25%
Set Fan 50%
Set Fan 75%
Set Fan 100%

X: 0.00 mm
Endstop min:Off
Endstop max: N/A
Y: 0.00 mm
Endstop min:Off
Endstop max: N/A
Z: 0.00 mm
Endstop min:Off
Endstop max: N/A
E: 0.00 mm

1 click=1mm

E: 0.00 mm
1click=1mm
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SD Card

Configuration

66

Mount Card
Print file
Unmount Card
Delete file
General

Acceleration

Feedrate

Heat Bed Scan

Baudrate:250000
Stepper Inactive

Max. Inactive

Print X: 1000
Print Y: 1000
Print Z: 1000
Move X: 1000
Move Y: 1000
Move Z: 1000
X/Y-derk:10.0
Z-Jerk :20.0
Max X: 500
Max Y: 500
Max Z: 50
Home X: 200
Home Y: 200
Home Z: 20

[s]: 360
0=0ff
[s.: 0
0=0ff



b) Functions of the Individual Menu Items

Quick Settings

Output Object
Home All

Speed Mul.:100%
Flow Mul.:100%
Preheat PLA
Preheat ABS
Cooldown
Disable Stepper
Restart

Print File

Position

Home All
Home X
Home Y
Home Z
Position X
Position Y
Position Z
Position Extr.

Extruder

Bed Temp.: 0°C
Temp.0:0°C
Extruder 0 Off
Position Extruder
Set Origin

Fan Speed

Fan Speed: 100%
Set Fan 25%

Set Fan 50%

Set Fan 75%

Set Fan 100%

SD Card
Mount Card
Print File
Unmount Card
Delete File

Moving heating plate to removal position
Move all axes into the home position
Setting of the printing speed
Setting of the material flow speed
Preheating of the heating plate and extruder to PLA temperature
Preheating of the heating plate and extruder to ABS temperature
Cooling down (all heatings off)
Switching off all motors
Restart firmware reset

Print from SD card (only visible if SD card is inserted)

Move all axes into the home position

Move X-axis into the home position

Move Y-axis into the home position

Move Z-axis into the home position

Move X-axis into a settable position / display of the limit switch condition
Move Y-axis into a settable position / display of the limit switch condition
Move Z-axis into a settable position / display of the limit switch condition

Manually operating extruder infeed / Tmm per click / ATTENTION: only use in the heated condition

Setting the heating bed temperature manually
Manually set the extruder temperature (e.g. for filament change)
Switch off the extruder heating

Manually operating extruder infeed / Tmm per click / ATTENTION: only use in the heated condition

Set the new zero point

Display of fan speed

Set the fan speed to 25%
Set the fan speed to 50%
Set the fan speed to 75%
Set the fan speed to 100%

Initialise SD card (after insertion)

Start print from SD card

Deactivate SD-card for removal

Delete file from SD card (then the file to be deleted is selected)
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Configuration

General

Acceleration

Feed rate

Heat Bed Scan
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Baud rate:250000
Stepper Inactive

Max. Inactive
Print X: 1000
Print Y: 1000
Print Z: 1000
Move X:1000
Move Y:1000
Move Z:1000
X/Y-derk :10.0
Z-Jerk:20.0
Max X: 500
Max Y: 500
Max Z: 50
Home X: 200
Home Y: 200
Home Z: 20

Heating bed calibration

Setting of the transfer speed from the computer

Time setting until the motors are switched off in standby
Time setting until the display is switched off in standby
Setting of the printing acceleration of the X-axis

Setting of the printing acceleration of the Y-axis

Setting of the printing acceleration of the Z-axis

Setting of the travel speed of the X-axis

Setting of the travel speed of the Y-axis

Setting of the travel speed of the Z-axis

Acceleration of X and Y axis at small steps

Acceleration of Z-axis in small steps

Max. speed of the X-axis

Max. speed of the Y-axis

Max. speed of the Z-axis

Max. speed of the X-axis when moving to the home position
Max. speed of the Y-axis when moving to the home position
Max. speed of the Z-axis when moving to the home position



14. 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 filament layers also cannot combine sufficiently.

Heating bed temperature

The best heating 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 clea-
ning tape or a slightly structured crepe tape to increase surface adhesion.

ABS needs a heating bed for printing. Otherwise it will not adhere at all or only insufficiently. Here, a temperature of approx.
160 °C should be tried out.

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
objet.

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 itis a material that can be mastered relatively easily and
thatis subject to fewer problems with shrinkage, accuracy and adhesion on the heating plate.
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15. 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.

N

The enclosed SD card holds a custom version of the software that contains the printer settings and configuration files
for the RF1000 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.

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 soft-
ware from www.repetier.com. The configuration files required for this are enclosed on the included SD card in the
folder “Slic3r Settings”.

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

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.

e Monitoring the 3D printer in operation.

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

b) Installation

¢ Install the file “setupRepetierHost_RF1000_3D_x_xx.exe” from the directory “Repetier-Host” from the SD-card (x_xx designates
the software version here).

——> Forthe installation of the custom version of the software the user has to be registered as an administrator. Otherwise the

necessary configuration files and printer settings won't be installed.

¢ 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:
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Microsoft .Net Framework 4 must be installed on the computer. This software can be downloaded free of charge from
www.microsoft.com.

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.



c¢) Connection of the Connected Printer

Start the programme Repetier-Host and select printer settings at the upper right in the window.
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(1) Set the port and baud rate as displayed.

—> The port number is system-dependent. You can find it in the device manager of the control panel, under connections
(COM and LPT).

(2) Click “OK".

Druckereinstellungen

B |RF1000_3D ~ &

Vetbindung | Drucker | Druckerform | Enweitert

Verbindungsait. | Seelle Verbindung v

Poit:
Baudrate:

Transferprotokal:

Reset bei Verbindung | DTR low>highslow

Reset im Notfal [Nolfdlstup senden + neu verbinden v |
Empfanger Cachegrdbe: |63 |

Seit Arduino 1.0 wurde der Cache von 127 3uf 63 Byte reduziert!
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und “(bemehmen-klick gespeichert. Um einen neuen Diucker anzulegen miissen sie nur oben einen
neuen Namen eingeben und auf "Ubemehmen” klicken. Der neue Diucker fangt mit den letzten
Druckereinstellungen an.
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Click “Connect” in the upper left of the main screen of the software.

After a few seconds, the symbol appears in green and the label turns to “Disconnect”.
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The printer has successfully been connected to the software and only some manual settings can be tested.

=
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d) Manual Operation via the Software
Click the tab “Manual Control” on the main screen of the software.

Before trying out manual printer control, the settings for the limit switches for the Z and Y axes must have been per-
formed (see pages 31 and 54). In the finished device, this has already been performed at production but should be
inspected again for reasons of safety.

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

Objektplatzierung | Shicer  G-Code Editar. Manuele Kontrolle

G-Cade: | Senden _J
Y=0,00 Z=3,00

;x 5

14 EL zﬁ4@

O Power 6 Motor ausschalten Paiken 7

Geschwindigkeitsrmultiplikator

Geschwindighsit 100 2
Flusstate: — 100 2
Extruder 8 Druckbett 9

Ié Heize E studer ] @ Heize Druckbett

Extruder 1 »| 20000C/7 230 3 Temp. 20,00°0C/ |55 =

Geschwindigkeit [nm/(100 & Lidtter

Extrudiere [mm] 0 2 | b | ILQ Luftel] Leistung 50.2%
Einfahren [mm] 2 4 |

Debug Optionhen

|@ Echo ][O Info HO Fehler |@ Tiockenlut | lE]

(1) Printer moves into the home position
(2) X-axis moves into the home position
(3) Y-axis moves into the home position
(4) Z-axis moves into the home position

(5) 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.

(6) Switch off motors to move them manually.
(7) Printer moves into the parking position.

(8) Switching the extruder heating on/off, e.g. to heat the extruder before filament change. Below this, the temperature and
filament infeed can be operated.

(9) Switching the heating bed on/off. Below 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 “0K".
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» on the enclosed SD card, you will find a few examples for the first printing attempts. However, there
are already 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.
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Short description of the most important buttons in the object placement tab:

(1) Adding objects (as described above)

(2) Deleting the objects from the printing plate

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

(5) “Dropping” again (this button should be pushed again before the further steps to ensure that the object is supported cleanly
on the printing plate)

(6) Inthe fields below, the object can still be moved, scaled and rotated.

—> 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 measure the object and adjust scaling again if required.
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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.

& Always use the same settings in the input fields “Print settings”, “Printer settings” and “Filament settings”.

(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.

The settings are always marked with the following routine:
Printer_Filament material_Layer thickness_Nozzle diameter
RF1000_ABS300_100_05 = RF1000_3mm ABS_layer thickness 100 ym (= 0.1 mm)_nozzle diameter 0.5 mm

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

716

Objektplatzierung | Slicer | G-Code Editor | Manuelle Kontrolle

3

Slicer: _éli-ﬁr v [ 15 Manager

[ £ Configure

Druckeinstellung: RF1000_ABS300_100_05

Druckereinstellung: RF1000_ABS300_100_05
Filament settings:

1 Extruder 1: RF1000_ABS300_100_05

E =truder 2:
E =truder 3:

[] Oberschreibe Slic3r Einstellungen

mm

Slic3r ist ain eigenstandiges, extemeas Programm, welches auch unabhangig gestartat
werden kann. Fir weitere Informationen zu diesem Frogramm besuchen Sie folgende
Webseite: http:fwwew slic3r.org




The finished printing file appears in the graphics window after calculation.

To the right of it, the G-code (layer description) appears, and below a control with which the layer view can be influenced.
This layer view serves to check for errors before printing.

In 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.

tagelier Hies W11 V61 | Virsmtiomn: SRS dnart 1)

mi
=
\!

i

lo-p- @ ».

Lem Spermes e e

@ s

15 Dnce Piars_inge bevasp

rase

rasnm
oo

| T
[Cmine |7 5] e—— 11

1% 1 Exfugmm Lo P9 T901 e 0 st e,

11



g) Printing
The printing file produced in this manner can be printed now. There are two options for this:

(1) Click “Save Job” to save the print file on an SD card and then print it out stand-alone.
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(2) You can also click “Start job” to send the file directly to the connected 3D printer via the USB interface of the computer and
print it.

Here, the log window (3) below the image shows current information on software, slicer and printer during printing.
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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.
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During the first centimetres of printing, the distance between the heating plate and extruder can be manually adjusted with the
buttons for heating plate movement (3).

It should be approx. 0.2 mm (corresponds to about twice the paper thickness of regular 80g/m2 printer paper).
& For this setting, observe that the extruder must not touch the heating plate since it may be damaged otherwise.

—> The distance between the extruder and heating plate is later set precisely with the software but the manual setting is
sufficient for the first print.

If no filament escapes from the extruder at first, the filament infeed button (4) must be pushed until filament escapes.

—> At PLA printing of small objects with a small footprint, it is recommended to apply the heating plate with cleaning tape or
a slightly structured crepe tape before printing. Spraying the heating plate with hair spray can be helpful here as well.
These measures increase adhesion of the printed object on the heating plate.

Let the printed object cool off for a few minutes after printing. When the temperature of the heating plate is below 40 °C (see dis-
play), 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 painter’s spatula, knife, etc.

& Do not apply any mechanical force on the heating plate. Danger of heating plate breakage!
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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
settings 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 Configure (2) in the right window.

The window of the slicer (3) is opened.

kuiﬁm/ @ 1 VGE

T et | Tampmmsturen = | o R | Marsatbe Formabe

E P Slice mit Slic3r

See e = [

[T
:

L L 2]

o b
betn e S S 5.

Ofshis  @Besisipry  Olmiod [ Lswtalog 0 Kapmen

-
shade_tesvellutor G AMD deaw buiffers blesd BL_AAD petfocasce semitor S1_ASH_testuts, _textuced G4 AW celoe buffer flows 6 ARD copy_buffer Gl ARS_Septh bufter floar Gi_ABS_Septh_texturs $1_ABR dees buffecs ©

-




Print Settings

7 slic3r

Layer height

Layers and perimeters Laver et
e First layer height:
) Speed
Skirt and brim Vertical shells
_al Support material
5 Notes Perimeters (minimum):
3 Output options Spiral vase:
3 Multiple Extruders
7 Advanced

Horizontal shells

Solid layers:

Quality (slower shicing)

Avoid crossing perimeters:
Start perimeters at:
Detect thin walls:

Advanced

Extra perimeters if needed:

Detect bridging perimeters:

1 [01 mm
2 :_[I.ZS | mm or %

4

Ofw]

3
4

Brops | {eattom{s |3

|

Concave poinks:[_Non-overhang points:[_]
-

£

Version 1,0.0RC3 - Remember to check for updates at http:|/slic3r.oraf

(1) Layer height (accuracy/resolution of the print object)

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

(3) Number of outer wall layers

(4) Activate for hollow bodies (e.g. vases)

(5) Filled layer number top/bottom

# Slic3r

Infill

Fill density:
Fill pattern:
St nd brin Top/bottom fill pattern:
.. Support material
| Notes Reducing printing time
& Output options Combine infil every:

"l'y Multiple Extruders

_;'r“ Advanced Orly infill where needed:

Advanced

Solid infill every:

Fill angle:

Solid infill threshold area:

Infill before perimeters:

10
Only retract when crossing perimeters:
O

1 04
| rectilinear v
rectiinear v
[1 < layers
O
] | 2 layers
s |5
o2

Version 1.0.0RC3 - Remember to check for updates at http://slic3r.org/

(1) Objectfilling (0-1=0-100%)
(2) Filling pattern of the object and the first and last layer
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File_Window _Help
Print Settings | Filament Settings | Printer Settings |

e 98@
i Layers and perimeters Loops: 0 |: :
- Infill Distance from object: 1 3 | mm
]
Skirt height: 1 | layers
- : Minimurn extrusion length: 15 | mem
| Notes
= Output options Brim
' Multiple Extruders S |
7 Advanced Brim width: 2 ﬁﬂ | mm

\Version 1.0,0RC3 - Remember to check for updates at http: ffslic3r.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) Brimis 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.

Print Settings | Filament Settings | Printer Settings |

[RF1000_ [ Sipport nace
i@l Layers and perimeters | Generate support material: |:|
. Indil Overhang threshold: 1 50 - °
— Spieed _ Enfarce support For the first: 0 2 layers
—— Raft
= Output options Raft layers: lo < layers
' Multiple Extruders — —
.;f" Advanced
Options for support material and raft
Pattern: . rectiinear v
Pattern spacing: 3 | mm
Pattern angle: 20 -
Interface lavers: 1] - layers
Interface pattern spacing: 0.4 | mm

Version 1.0,0RC3 - Remember to check for updates at http:ffslicar.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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Filament Settings

7 Slic3r (=03
File ‘Window _Helg

| Prink Settings] Filament Settings Jerinter Settings |
1000_ . v I Filament |
II% Filament I o | = Diameter: 1 3 mm
%) Extrusion multiplier: 1

Temperature (*C)

Extruder: 2 First layer:) 270 | S Other layers: 265 | 5
Bed: First layer:| 145 < Other layers:| 120 =

‘ersion 1,0.0RC3 - Remember to check for updates at http: [fslic3r.org/

(1) Filament diameter and filament diameter tolerances according to the manufacturer specification are set here. If no
manufacturer’s specification 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 settings for extruder and heating bed separated by first and all other layers.
——> Observe the settings recommended by the filament manufacturer!

Since the bestvalues 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 heating plate.

7 Slic3r E"E“Zl

File  Window
jRriok Sattings

Filament Settings [printer Settings |

w Enable
-1 Keep Fan abways on: 1
Enable auto cooling:

If estimated layer time is below ~10s, Fan will run at 40% and print speed will be
reduced so that no less than 10s are spent on that layer (however, speed will
never be reduced below 15mmj's).

IF estimated layer time is greater, but still below ~20s, Fan will run at a
propaortionally decreasing speed between 40% and 20%.

During the other layers, fan will always run at 20% except for the first 3 layers,

Fan settings

Fan speed: Min 20 | S Max: 40 |4

Bridges Fan speed: 2 [ 40 -

Disable fan for the first: E < layers

Cooling thresholds

Enable fan i layer print time is below: 20 : approvimate seconds
Slows down i layer print time is below: 10 : approximate seconds
Miny prink speed: 15 - mmfs

‘ersion 1,0.0RC3 - Remember to check for updates at hitp:ffskc3r.orgf

(1) Here you can choose between automatic cooling and permanent operation of the fan at the extruder.

(2) Setting of the fan speed.

83



Printer Settings

# Slic3r
File ‘Window Help

[rF1000_

| Prik Settings | Filament Setting:

(& General |
: =code
' Extruder 1

J Printer Settings |

Size and coordinates
Bed size:

Print center:

Z offset:

Firmware

G-code Flavor:
Use relative E distances:

Capabilities
Extruders:

Advanced

Use: firmware retraction:
Wibration limit:

i__Fl__epP.ap (Marlin/Sprinker Repatier) '

O

| =

IH:

\ersion 1,0,0RC3 - Remember ta check for updates at http:|fslic3r,org)

(1) Geometric data of the heating plate
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7 Slic3r (=13
File Window Help

| Prink Settings | Filament Setting:

RF1000_ o [k Start G-code A
= el i ~
; RF1000
. Custom G-code * 1
i
§ AN G268 ; all home

G90 ; use absolute coordinates

MBZ ; use absolute distances for extrusion

M109 S[first_layer_temperature] ; wait for extruder temp to be reached
M3001 ; Aktivate Z-Compensation

End G-code

M104 50 ~
M140 50

G91

Gl E-1 F300 2
smove 2 up a bit and retract flament even more

G1 Z+0.5 E-5 ¥0 Y220 F2500

;Steppers of f

ME4

Layer change G-code

Yersion 1,0,0RC3 - Remember to check for updates at hittp:f/slicar.orgf

(1) The starting code contains the first commands that the 3D printer performs. Here, e.g. a Z-compensation can be started.

The Z compensation is unnecessary if the distance between the extruder nozzle and heating plate is set manually with the
buttons of the operating fields (as described before when starting a printing process).

Procedure for determination of the correct command:

Move the printer to the home position.

Switch off the motors and return to the main menu display.

Move the extruder and the heating plate so that the extruder is placed centrally above the heating plate.
Place a normal, singly folded printer paper (80 g/m2) between the extruder and heating plate.

Move the heating plate with the buttons for the heating plate movement up until the paper can just be moved. A distance of
approx. 0.2 mm is set here.

& Do not move the heating plate up too far. Danger of breaking the heating plate!

Read the printing plate offset from the home position in the display (Z value in the second display line).
Convert the offset read to motor steps according to the following formula:
642 x distance value = number of steps to be set
Example: Your measured -0.27 mm >> 642 x (-0.27) = -173.34 steps (also about -173 steps)
This means that the starting code must be moved up by 173 steps (- => up / + => down)
The Z-compensation command then would be:
M3000
M3004 S-173 (-173 is the number of the determined steps for the Z-motor)

(2) 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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7 Slicar FEX

File window Help
Print Settings | Filament Setting
RF1000_ ~ |_=«J §
& General Nozzle dismeter: 1 |03 e
| Extruder 1 Position (for multi-extruder printers)
Extruder offset: x| 0 v 0 mm
Retraction
Length: 0.8 mm (zero to disable)
Lift 2 1] mm
Speed: 60 < mmfs
Extra length on restart: 1] mm 2
Minirmurn travel after retraction: mm
Retract on layer change:
‘Wipe while retracting: |_‘_:|
Retraction when tool s disabled (advanced settings for multi-extruder setups)
Length: 10 mm (zero to disable)
Extra length on restart: 1] mm
Wersion 1,0,0RC3 - Remember to check for updates at http://shc3r.orgf

(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.

16. Software “Cura”

a) General Notes on Software

Itis unfortunately not possible to explain the complete function of the “Cura” software in the scope of this instruction. We refer to
the instructions and the forum under www.ultimaker.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.

To further facilitate this, we have collected some printer and material-specific configuration files for the software that are enclo-
sed on the included SD card.

Cura is another high-performance software solution for 3D printing that is easy to operate even for beginners.

b) Installation
¢ Download the software from www.ultimaker.com.
e Install the setup file that you have downloaded.

¢ If during installation the operating system shows a message according to which the driver has not passed the Windows logo
test, choose “Continue installation”.
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c) Setup of the Software
e Connectthe 3D printer to a free USB interface of the computer and switch it on.

e If the printer has not been connected to the computer before, the operating system recognises new hardware and is looking for
the corresponding driver.

e Select manual driver selection and enter the directory.

——> The printer driver is in a subdirectory of the directory “Arduino” on the enclosed SD card (just open the folders and
subfolders in the “Arduino” directory until the directory “drivers” is displayed).

e If during installation the operating system shows a message according to which the driver has not passed the Windows logo
test, choose “Continue installation”.

e Start the software.

The “Configuration Wizard”, which will guide you through the setup process of the 3D printer, appears:
(1) Click “Next".

First time run wizard

‘Welcorme, and thanks for trying Cural

This wizard will help you in setting up Cura for your machine,
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(1) Select “Other” in the next window.

(2) Confirm the selection with “Next”

(1) Select “Custom...” in the next wind

(2) Confirm the selection with “Next”

Configuration Wizard %

Select your machine

‘What kind of machine do you have:

) Ultimaker2

() Ultimaker Criginal

() Other (Ex: RepRap, MakerBot)

The collection of usage helps with the: of Cura.
This doss NOT subimit your models online nor gathers any privacy related information.

Subrmit anonymous usage information: ]

For ful detals see: http:/fwiki.utimaker .comfCura:stats

ow.

Configuration Wizard x|

Other machine information

The following pre-defined machine profiles are available

Note that these profiles are not guarantesd to give good results,
or work 2t all, Extra tweaks might be required.

TF you find issues with the predefined profiles,

or wank an extra profile,

Please report it a the github issus tracksr,




(1) Enter the values shown in the figure in the field on the following screen.

(2) Click “Finish” to complete the wizard.

Configuration Wizard

Custom RepRap information

then make an issue on github.

RepRap machines can be vastly different, so here you can set your own settings,
Be sure to review the default profils before runaing it on your machine.
If you like a default profile For your machine added,

Machine name RF1000
Machine width (mm)
Machine depth (mm)

Mozzle size (mm)

Heated bed
Bed center i 0,0,0 (RoStock) [

C—
Ca—
o

You will have to manually install Markn or Sprinker firmware.

N

The software starts and there is already an object on the printing area.

(1) Click “File”
(2) Select “Machine settings”

Tools Machine Expert Help
(e —

Load model file,.. CTRLHL

Save model. .. CTRL+S
Clear platfarm

Print... CTRL4P
Save GCode...
Show slice engine log. ..

Open Profile...
Save Profile...
Load Profile from GCode...

Reset Profile to default

Preferences... CTRL+,

Recent Model Files »

Recent Profile Files »
Quit

Support type Mone

Platform adhesion type Mone

Filament
Diameter (mm) 2.85
Flow (%) 100.0

89



(1) Select the serial port to which your printer is connected.

——> The port number is system-dependent. You can find it in the device manager of the control panel, under connections

(COM and LPT).

(2) Setthe baud rate as shown.

(3) Click “OK" to save the changes.

Machine settings

RF1000 | RF1000 (1) |

Machine settings

Printer head size

E-Steps per 1mm filament ‘U

Head size towards ¥ min {mm) ‘U

Maximurn width (mm) ‘245 ‘ Head size towards ¥ min {mm) ‘EI ‘
Maximurn depth (mm) ‘245 ‘ Head size towards ¥ max {mmm) ‘D ‘
Maximurn height {mm) [200 ‘ Head size towards Y max {mm) [D ‘
Extruder count ‘ 1 v ‘ Printer gantry height {mm) ‘El ‘
Heated bed o )
Machine center 0,0 0 Communication settings
GCode Flavor ‘RepRap (Marlin/Sprinter) ‘ Serial port % CC'I"-'15
'.‘ Baudrate 2\ 250000 v
A
[ Ok ] [ Add new machine ] [ Remove machine ]

(1) Click “File".
(2) Select “Open Profile”.

M Cura - 14.01
1 I8 Tools Machine Expert Help

Load model file...
Save model...
Clear platfarm

Prink. ..
Save GCode...
Show slice engine log...

2 K —

Save Profile...
Load Profile from GCode, ..

Reset Profile to default

Preferences...
Machine settings, ..

Recent Model Files
Recent Profile Files

Quit

CTRL+L _Edg

_ 3eImintite’s)

36
heteralo

CTRL+P

CTRL+,

Support type
Platform adhesion type

Filament
Diameter (mm)
Flow (%)

[2:85
[100.0

| None

=
(T |

Select a filament configuration file for the filament used by you in the selection window and confirm your selection.

—> You can find the configuration file “Settings.ini” on the enclosed SD card in the folder “Cura”. Alternatively, you can skip
this step. The software then uses its own basic settings that are sufficient for the first print.
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d) Use of the Software in the Quickprint Mode
(1) Click “Expert”.
(2) Select “Switch to quick print..."

M Cura - 14.01

m Open expert settings...  CTRL+E
ety | PN

E e Run head offset wizard. ..

Fill

Bottom{Top thickness (mm)|0.6

Fill Density (%) 20

Speed and Temperature

The software interface is now simplified and only very few settings need to be made before printing.

This surface is ideal for producing the first test prints and familiarising yourself with the software settings and the resulting
changes.

—> In Quickprint mode, start and end G-Codes or Z-calibration are not supported. These settings are, ho-
wever available in expert mode (for more information, see the instructions and the forum under
www.ultimaker.com).

Try printing the object already on the software printing plate with different settings and inspect the different results.

Find some information on the possible settings enclosed:

(1) Selection of the printing quality (the higher, the slower the print)
(2) Selection of the filament material and filament diameter

(3) With the field activated, supporting structures are printed as well (required when printing out with overhangs, e.g. for
bridges)

(4) Loading 3D files to be printed
(5) Startthe printing process

(6) Selection of view options
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Starting print

—> At PLA printing of small objects with a small footprint, it is recommended to apply the heating plate with cleaning tape or
a slightly structured crepe tape before printing. This increases adhesion of the printed object on the base plate.

(1) Click the symbol for “Print”.

(2) Inthe next window, click “Print”.

I Cura - 14.01

Fin Tools 'Machios | Espmt Help

B Printing
Temp |Jog | Speed | Term |

e) Use of the Software in Expert Mode
(1) Click “Expert”.
(2) Select “Switch to full settings...”

M Cura - 14.01
File Tools Maching

( Select a quickprint prol e Switch to quickprint...
| %Hbgh quality print Switch to full settings. ..
- (») Mormal quality print
t (U Fast love quality prin Open expert settings.,.  CTRL+E
-~ Material: |
‘ PLA Run First run wizard. ..
8 ABS Run bed leveling wizard. ..
l‘ Diameter: Run head offset wizard,,.
2.85 RIS
~ Other: Of48imeteddigram

[]Print support structure

The software interface now has a lot more setting options.

——> This mode should only be used by users with experience or advanced knowledge of 3D printing.
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Find some information on the possible settings enclosed:

I Cura - 14.01

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

Quality | ; I
Layer height {mm) |0'1 [ 1 1 YM
Shell thickness {mm) Ii 0 l 2 l—\;/TI

Enable retraction

Fill &5 [MEs
Bottom/Top thickness (mm)ID.ﬁ l 3 gi53imetergd g_ram
Fill Density (%) 20 ] 4

Speed and Temperature

Print speed (mm/s) 50 5

Printing temperature (C)  |220 6

Bed temperature (C) I?U J 7

Support

Support type |Nme @ 8

Platform adhesion type |Nnne g] 9

Filament

Diamneter (rmm) |2.35 ] 1 0

Flow (%) 100.0 ] 1 1

(1) Thickness of the printing layers

(2) Strength of the outer hull of the printing object

(3) Thickness of the bottom and lid filling of the print object

(4) Density of the filling

(5) Printing speed

(6) Extruder temperature

(7) Heating bed temperature

(8) Selection of different supporting structures when printing bridges, etc.

(9) Selection of additionally printed structures around the object to prevent coming loose from the heating bed, raising of
edges, etc.

(10) Filament diameter

(11) Material flow quantity
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17. Filament Change

Before filament change, the extruder must be heated so that the old filament can be cleanly replaced from the extruder.

C Do not touch the hot extruder nozzle when replacing the filament, danger of burns!

Always wait for the extruder temperature to be reached at filament change and let the extruder heat for approx. ano-
ther minute, since the extruder may break otherwise.
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(1) Switch on the extruder heating.
(2) Set atemperature suitable for the inserted filament material (ABS: 270 °C / PLA 230 °C).

(3) When the temperature is reached, let the extruder heat for approx. another minute and then move the filament material out
of the extruder with the manual control:

“Extrude” moves material into the extruder, “Move in” pulls the filament from the extruder.

Here, speed and length of the material that is being conveyed per mouse click can be set.

After the old filament has been removed from the extruder, you can pull it out of the filament hose and insert the new filament.
Then proceed as described for “Initial Commissioning”, in “Inserting the Filament” to insert the new filament.

Use the manual control of the software again and let enough material extrude until the residue of the old material has completely
escaped form the extruder (can be recognised by the colour change).

Switch off the extruder heating again and have the extruder cool off.
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18. Firmware Update

The firmware 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.

——> For firmware updates, see https://github.com/RF1000/Repetier-Firmware. Here, the most recent firmware updates are

provided. You can choose between two “branches”:
“Master” is the final version of the firmware.
“Development” is the version of the firmware that is currently subject to development.

The firmware link can also be reached in the custom software Repetier-Host under “Help” > “RF1000 Firmware”.

Update process

N

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”).

¢ Download the corresponding update file and save it on your computer.

¢ Execute the file arduino.exe, which is on the enclosed SD-card (folder “Arduino” and its version subfolders until you find the file
“arduino.exe”.

e A window opens

©@ sketch_jan18a | Arduino 1.0.5-r2
Datei Bearbeiten Sketch BEES

Automatisch Formatieren
0 ° n g 1 Sketch archivieren

sketch_jan18a Kodierung reparieren & neu laden
Setial Monitor Strg+Umnschalt+M
2
Serieller Port » Arduino Duemilanove wf &Tmega328
Arduina Diecimila or Duemilanove w/ ATmegal6s
Programmerl ) i Arduino Mano wf ATmega328
Bootloader installieren Arduino Nano wj ATmegal68

Arduina Mega 2560 or Mega ADK

Arduino Mega (ATmegal280)
Arduino Leonardo

Arduino Esplora

Arduino Micro

Arduino Mini w/ ATmega328

Arduino Mini wf ATmegal6s

Arduino Ethernet

Arduino Fio

Arduino BT wf ATmega32s

Arduino BT wf ATmegalés

LilyPad Arduino USE

LilyPad Arduino wf ATmega328

LilyPad Arduino wf ATmegalés

Arduino Pro or Pro Mini {SY, 16 MHz) wf ATmega328
Arduina Pro or Pro Mini (SY, 16 MHz) w/ ATmegal6s
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduino Pro or Pro Mini {3.3V, 8 MHz) w/ ATmegal6s
Arduina NG or older wf ATmegal6s

Arduino Mega 2560 or Mega ADK
= Arduino NG or older wf ATmegasd

—

Arduino Robot Control
Arduino Robot Makar

¢ Inthe menu “Tools”, select the option “Board” and set the type “Arduino Mega 2560 or Mega ADK".
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8 sketch_jan18a | Arduino 1.0.5-r2

Datel Bearbeiten Sketch BWGLEN Hilfe

Automatisch formatieren Strg+T
@ @ D E E 1Sketch archivieren

Kodierung reparieren & neu laden

sketch_jan18a

Serial Monikor Strg+Umschalt+M 2
Board »
2 Serieller Port Y comi
v COMS
Programmer »
Bootloader installeren 3
v

Arduine Mega 2580 or Mega ADK on COMS

¢ Inthe menu “Tools”, select the option “Serial port” and set the correct port.

—> The port number is system-dependent. You can find it in the device manager of the control panel, under connections
(COM and LPT).

8 sketch_jan1Ba | Arduino 1.0.5-r2
1 BECN Bearbeiten Sketch Tools Hilfe
Strg+N

Sketchbook

Eeispiele » 7
Schhiefien Skrg+

Speichern Strg+5

Speichern unter... Strg+Umschalt+5

Upload Strg+l

Upload mit Programmer  Strg+Umschalt+U

Papierformat Stra+Umschalt+P
Drucken Strg+P
Einstelungen Strg+Comma
Beenden Strg+Q

Arduine Mega 2560 or Mega ADK on COMS

e Inthe menu “File”, choose the option “Open...” and select the file “repetier.ino” from the downloaded firmware folder.

—> Thefile “repetier.ino” can be found via the following file path: “Repetier-Firmware-master\src\ArduinoAVR\Repetier”
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¢ A new window opens.

e Click "Upload” in the menu “File” here to transfer to the new firmware to the 3D printer.

oo skaich_janiBa | Arduina1.0.502 _____[-O/X

Datei Bearbeen Sketch Tools Hife

00 BEEA

Neu

Offren... Strg#+0

Sketchbaok i
Bk , . ! WIHESHOTLEPR i
SchlieBen StrgeW

Speichem Strg+s

Speichern unter. ., Strg+Umschak+5 o

Upload mit Programmer  Strgd+-Umschalk+U

Papierformat Strg+Umschal+P
Drucken Strg+P

Enstelungsn Strg+Comma

Beenden Strg+Q L mo

e After a successful firmware update, the 3D-printer will start again and briefly display the new firmware version in the first dis-
play line after the start.

19. Maintenance

a) General Information
Periodically verify the technical safety of the 3D printer, e.g. check for damage to the mains cable and the casing.

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:

e the device is visibly damaged

e the device no longer works

e the device has been stored under unfavourable conditions for an extended period of time or

o after exposure to extraordinary stress caused by transport

Always observe the following safety information before cleaning or servicing the 3D printer:
C Live components may be exposed if covers are opened or components are removed.
The device must be disconnected from all power sources before any servicing or repair work is carried out.

Capacitors inside the device may still carry voltage even though they have been disconnected from all power sour-
ces.

Only qualified experts familiar with the hazards involved and the relevant regulations must perform repairs.
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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:
Heat up the extruder and actuate the manual feed forward and backward several times until enough filament is extruded.

If the extruder continues not to extrude enough material after this procedure, let the extruder cool off to the lower melt tempe-
rature of the filament 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 conta-
minated part of the filament and reinsert it after heating up the extruder again.

Cleaning the heating plate
& Caution: Danger of burns. Let the heating plate cool off before cleaning.
Clean and degrease the heating plate thoroughly with a soft rag and some acetone after each print.

c¢) Fuse Replacement

If you have to replace the fuse, ensure that you only use fuses of the specified type and rated current (see “Technical Data”) as
areplacement.

& Never repair fuses or bridge the fuse holder.

¢ Unplug the mains plug from the mains socket and disconnect the low-voltage line from the low power device combination so-
cket at the rear of the device.

e Using a suitable screwdriver to push the fuse holder out of the low power device combination socket carefully.

Remove the defective fuse and replace it with a new fuse of the indicated type.

Carefully push the fuse holder with the new fuse back into the low power device combination socket at the device.

After this, you can reconnect the device to the mains voltage and take it into operation.

d) Checking the Belt Tension
e Check the tension of the drive belts now and then.

e If required, retention them by setting the belt tensioner with the setting screws so that the toothed belts can still be twisted by
180° easily with two fingers.

The toothed belts must not be tensioned too strongly. If a belt tensioner bends, the belt tension must be reduced under
all circumstances.
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Method for precise setting of the belt tension

For this, you need a weight of 1 kg, such as a water bottle filled with water to reach the specified weight of 1 kg. You also need a
cord for attachment.

C Fasten the heating plate with adhesive tape or similar first to keep it from falling out and being damaged if the printer
tips.

Place a soft support under the printer so that it is not scratched when tipping and so that it cannot damage the table
top.

Now tip the printer to its front near the edge of the table and Measure the distance between the two toothed belt halves as
attach the weight to the part of the toothed belt for the X-direc- shown in the figure. Set a distance of 28 mm with the belt ten-
tion that is now at the bottom using the cord. sioner.

The weight must be suspended so that it can move freely.

Now tip the printer to the right side near the edge of the table Measure the distance between the two toothed belt halves as
and attach the weight to the part of the toothed belt for the Y- shown in the figure. Set a distance of 30 mm with the belt ten-
direction that is now at the bottom using the cord. sioner.

The weight must be suspended so that it can move freely. For
this, it must be threaded through an opening in the side part
near the right threaded circulation spindle.
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Tip the printer onto its back close to the edge of the table and Measure the distance between the two toothed belt halves as
remove the bottom sheet. shown in the figure. Set a distance of 41 mm with the belt ten-

Attach the weight to the part of the toothed belt for the Z-direc- SIoner.

tion that is now at the top with the cord.

The weight must be suspended to be freely movable but may
touch the mains unit housing. This is not a problem.
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e) Nozzle Change
& Caution: Danger of burns. Do not touch the hot nozzle or the extruder directly.

¢ Toreplace the extruder nozzle, the extruder must first be heated to a temperature suitable for the inserted filament material.
e When the temperature is reached, remove the inserted filament material as described in “Filament Change”.

e Screw off the extruder nozzle (1) from the extruder with a 10 mm hexagon wrench (2). Always secure the extruder against twi-
sting at the flattened area of the nozzle thread above the nozzle with the enclosed nozzle wrench (3).

The extruder must not twist during nozzle change and the nozzle must never be turned when cold since the cement
layer above the nozzle may break otherwise. This will render the extruder useless.

¢ Clean the thread at the extruder of filament residue (e.g. with a brass brush).

¢ Coil a piece of sealing tape of about 5 cm around the nozzle thread at the extruder and carefully screw the new nozzle onto the
extruder. Secure the extruder against twisting again with the enclosed nozzle wrench.

Do not wrap the sealing tape beyond the nozzle thread since the nozzle will clog otherwise. We recommend our PTFE
high-temperature tape from the accessory programme of the 3D printer.

e Carefully screw in the new extruder nozzle. Never apply any strong forces for this.

e Then insert the filament again as described in “Filament Change”.

e Switch off the extruder heating again and have the extruder cool off.

20. Handling

e Never connect the mains plug to a mains socket immediately after the device has been taken from a cold to a warm environ-
ment. The resulting 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.

e Disconnect the mains plug from the mains socket during thunderstorms for reasons of safety.

The heating plate and extruder may heat up strongly in operation. Do not touch these parts during or just after operation. Let
these parts cool off first.
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21. 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 switching on. The display and print space lighting remain dark:
e Check the connection of the mains line.
e Check the mains socket. Is it properly supplied with current?

¢ Check the mains fuse (also see “Fuse change” in chapter “Maintenance”).

No USB connection to the 3D printer is possible:

Check the USB line connection.

Is 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.
e Connectthe 3D printer directly to a USB port of the computer. Do not use any USB hub.

Calibration of the heating plate stops. The display shows the message “Scan aborted™:

¢ Heat the extruder to melting temperature of the inserted filament and transport the filament a few steps backwards out of the
extruder. The filament must not cause any forces to be exerted on the extruder but the ball bearing holder still must be loaded
by the filament.

e The extruder nozzle must be clean from the outside (if required, heat and wipe off first— caution: hot nozzle!)
¢ Perform the basic settings of the limit switch for the Z-direction again. The plate distance must not be too large.

e The pressure sensors may have been installed under tension. In this case, loosen the screws of the print sensors and then
retighten them evenly.

The print has defects:

e Check the extruder and heating bed temperature settings. They must match the filament material and print object. Experiment
with the temperature settings in steps of 5 °C for a prefect print result.

e Only start the print when the extruder and the heating bed have reached the specified temperature.

e The distance between the heating plate and extruder is setincorrectly. Perform Z calibration or set the distance more precisely
when starting the print using the buttons at the 3D printer.

e 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 connec-
tion is not the cause of the problems.
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The filament supply breaks off or there is not enough filament material supplied:
e Check the filament unroller. It must turn easily.

e Check whether the filament material has caught on the filament unroller. The filament hose at the filament roller may have
caught.

¢ Some filament types do not slide through the filament hose properly. If required, use the alternative filament holder that you can
print from the SD card (file name “Filament_guide.gcode”).

e The set extruder temperature is too low for the filament material used. The feed knurl slips at the filament material.

e Check whether the feed knurl slips on the motor axis of the extruder motor. The grub screw may have come loose. If the feed
knurl slips in spite of the grub screw being tightened, use a grub screw with a point or slightly file down the motor axis in the
area of the grub screw to reduce slippage.

e The clamping spring screws at the filament feed are not tightened well enough. Therefore, the drive slips.

¢ Check that the filament material runs into the extruder from above cleanly. It must be able to run past the extruder motor from
above and into the bore of the extruder without scraping or clamping anywhere. If this is not the case, loosen the nut at the
extruder and the screws at the feed basic part and align the parts so that the filament is cleanly inserted into the extruder.

¢ The extruder nozzle is clogged. Heat up the extruder and actuate the manual feed forward and backward several times until
enough filament is extruded.

e Letthe 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.

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 (installation of software or software updates during printing).

¢ |f the value measured by the printing sensors at the extruder exceeds a threshold, the printer will automatically switch to pau-
se mode for reasons of safety. Printing can be started again by pushing the button for continuing printing (play button). If this
happens frequently, the print sensors are installed under tension. In this case, loosen the screws of the print sensors and then
retighten them evenly.

The printed object does not adhere to the heating plate:

¢ The temperature of the heating plate is set incorrectly. Experiment with the temperature settings in steps of 5 °C for a prefect
print result.

e When printing problematic objects, it is beneficial to let the heating plate heat up for approx. 15 minutes before printing.

e 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.

¢ There are residues on the heating plate that prevent adhesion of the object. Rub the heating plate with a soft cloth that is soaked
with a solvent (e.g. acetone).

¢ The heating plate has not reached the set temperature yet.

e At PLA printing of small objects with a small footprint, it is recommended to apply the heating plate with cleaning tape or a
slightly structured crepe tape before printing. This increases adhesion of the printed object on the base plate.

The printed object cannot be removed from the heating plate:
¢ Wait until the heating plate has cooled down to less than 40 °C.

¢ Use a painter's spatula 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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22. Disposal

Ei Electronic devices are recyclable waste and must not be disposed of in the household waste!

Dispose of the product according to the applicable statutory provisions at the end of its service life.

23. Technical Data

Operating voltage......ccoeeeeeeerverreeennnn, 100 - 240 V/AC, 50/60 Hz

Power consumption.......c.coccoeeveereenenne 620 W

FUSE oottt T4AL/250 V (5 x 20 mm, slow-acting trigger)

Production process .......veeeeeeeunnes FFF (Fused Filament Fabrication) / FDM (Fused Deposition Modelling)
Model size (WX H X D) ..oovevereen max. 245 x 200 x 230 mm

Printing layer thickness..................... 0.05- 0.3 mm

Nozzle diameter.......ccooverierreneenennees 0.5 mm

Suitable filament material................. ABS, PLA, PVA, EcoPLA™, PET, Taulman, Layrick, Bendlay, Laywood-D3, HIPS und smartABS
Power of the heating plate................ 450 W

Extruder temperature.......cocoveveerenee 160 - 270 °C

Heating plate temperature ............... 55-120°C

INtErfaces ..o USB 2.0 and SD card reader

Dimensions (W XHXD)..oooveveencnen 375 x 500 x 410 mm

Weight...eeeeeeeree e 16.5 kg
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24. Annex
a) Wiring Plan of the Main PCB

L1 O

[]
OO O Display
HEN []

I I N EE—
X23 i x5/ xz2
USB
B | x21 [T }
X3 =
Tl f SD
Lle pra X10 | X19 _:i |
] - s
_— A | 15
NT X28 o 5 X7 DMS
N X1

X18 X8 X4 | X24 = X271  X26

X1 12 X16 X7 == %3 [ ¥9 X6l %G
17 18 16 19‘ 19 19 10 9 8] 13) 1 12 14

Z Extr. Extr.|  LED
@ V| v GG
Extr. NT Hpl Extr.

Abbreviations used

Hpl = heating plate

NT = mains unit

Extr. = extruder

DMS = elongation measuring strip

M = motor

The number designations at the lines correspond to the cable marks at the individual cables.
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b) Notes on the Print Files (GCODE Files) on the Enclosed SD Card
The folder “GCODE” on the enclosed SD card holds various finished printing files.

These files do not need to be sliced with a software like the Repetier-Host first. They can be printed right from the SD card (also
see “First Print of an Example Object from the SD Card”).

The files are saved in the folder “ABS” and “PLA”, depending on the filament type used.
Example: Heart.gcode in the folder ABS = small heart for printing with ABS filament

c) Setup of the Printer Settings

This chapter is only targeted at users who do not have the custom version of the software installed. If you have instal-
led 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 select printer settings at the upper right in the window.

s Qbmimgrs Ok [ Libalng 5 Ko
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(1) Name your printer RF1000_3D in the following window in tab “Connection” or assign a name of your own.
(2) Set the port and baud rate as displayed.

—> The port number is system-dependent. You can find it in the device manager of the control panel, under connections
(COM and LPT).

(3) Set the receiver cache size as shown.
(4) Click “Accept”.

Druckereinstellungen

Drucker:
Werbindung | Diucker | Druckerf Enveitert
Vetbindungsat. |Seriele Verbindung v

Post: COMS hd 2 Ports aktusksieren
Baudrate: (250000 v
Trar kot ) v
Reset bei Verbindung | DTR low>high->low v
Reset im Notfal Molfallstop senden + neu verbinden bt
Enmplinge: Cachegiote | 63 | 3

Seit Arduino 1.0 vweurde der Cache von 127 auf 63 Byte reduzient!
[] Wemwende Ping-Pong Kommurikation [Sende rur nach ok)
Die Druckeseinstellungen gehdren immer 2u dem oben gewahiten Drucker. Sie werden bed jedem "0K"
und "Ubernehmen’-klick gespeichert. Um einen neuen Diucker anzubegen miissen sie nur oben einen

neven Namen eingeben und auf "Ubemehmen’" kiicken. Der neus Diucker fangt mit den letzten
Diuckereinstelhangen an.

4

(k)| Gberebeen J| Abchen |

Click the tab “Printer”.

Transfer the settings 1:1 as shown in the following figure and click “Accept”.

Druckereinstellungen

Duucker  |RAF100030 v &
LV sindung| Diucker | Drucked | Enweden

Reizegeschwindgket 4800 [mm/min]

Z-Achse Geschwindighkeit 2000 : [mm/in]

Defaudt Extruder Temperatur: 1210 b1

Defaul Druckbett Temperatur 60 ©

Anzahl Extrudes: -.] =

Ubespriife Extruder & Bed Temperatur
[] Eniferne Tempesaturaniiagen aus dem Log

Dberpriife alle 3 Sekunden,

Parkpostion: % [p L 20 ZMin o [men]
[#] Sende Druckdauer an Drucker Display
7] Mach Job/Beenden in Parkposition faheen
[¥] Ewruder nach Job/Beenden ausschalten
[Z] Heizbett nach Job/Beenden ausschalten
[¥] Motoren nach Job/Beanden ausschalten

Addiere zur Diuckzeit 8 (%]
0K Ubemehmen | | Abbrechen
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Click the tab “Printer form”.

Transfer the settings 1:1 as shown in the following figure and click “Accept”.

Druckereinstellungen

Do RF1000_30 v o
Vet e Onchaiom e _
Pririter Type: Klassischer Drucker | £
Home X: | Min w  HomeY: Min w  HomeZ: Min v
xMin [0 | xMaw (265 | Betiks [0
YMin [0 | wMax [245 | Betvome [0
Breite Druckbereich: 25 | mm
Tiefe Druckbereich: 1245 M
Hihe Druckbereich: 200 | mm
D min und max Werte defin den maglichen Koord bereich des Extruders. Diese
Koordnaten kiinnen negativ sein und auferhalb des Druckbelts lisgen. Bett links/vome
definiest die Koordinaten, wo das Diuckbett anfangt. Durch andermn dieser Koordinaten karn
der Ursprung verschoben werden, wenn dies von der Firmware unterstiitzt wird.
v
[ ok | [ Ubemehmen | [ Abbrechen

No settings are necessary in the tab “Advanced”.

Click “0K".
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d) Explanation on the Configuration Files on the Enclosed SD Card

This chapter is only targeted at users who do not have the custom version of the software installed. If you have instal-
led 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.

The folder “Slic3r Settings” on the enclosed SD-card contains different configuration files (.ini-files) for the basic version of the
software Repetier-Host.

If you have installed the custom version adjusted for the RF1000 of the Repetier-Host software, configuration files are already
integrated into the software.

The files are designated as follows:

Printer name_Filament material_Layer thickness_Nozzle diameter.ini

Example:

RF1000_ABS300_100_05.ini = Printer RF1000_Filament 3mm ABS_Layer thickness 100 ym (=0.1 mm)_Nozzle Diameter 0.5 mm

—> The option VASE permits printing of objects with filling (e.g. cylinder) as hollow bodies without having to produce the
corresponding 3D file for it.

If a cylinder-shaped body is printed with the option VASE, the resulting object has a bottom plate and a thin outer wall
(like a vase).

e) Setting up the Slicer

This chapter is only targeted at users who do not have the custom version of the software installed. If you have instal-
led the custom version (can be recognised by the image of the RF1000 3D-printer when the programme starts), you can
ignore this chapter. It only serves information purposes then.

Click the tab “Slicer”.

(1) In*“Slicer”, select the programme “Slic3r".

(2) Click “Configure” to set up the programme on the 3D-printer.

i Hepetier-Hesl VD950
Dated  Arsicht  Korfgurstion Temperstr  Druder  Werlzeuge  Hife

OB & . .B @ /£ & @ 2 @
Varinden Lade Spesctws Job Wehsle Log  Teige Flavert  Teags Bewssgungen Drucherorstahurgen

0 dnackd | Tempesmabarven Cipiopiuzenng| oo | [ Code Edics | Maruela Konode:

Tl

Shem 1 ek o | o Marager

p e —
Dok seuishurg -
Dosch saruteg -
Filament anitnge

Estades 1 -
Estuder 2
Estrtes 3
] Ubersetvebe She's Entebrgen
1 ctwey £ b st tveberate [ruch ertelunge:

............

hee  OWerngen  Ofeiin @Fsitdigoen OduisSodl [ Linchelog 1) Nagmoen

Leriad | 1698 s
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Select the tab “Print Settings” and click “Load Config...” in the menu.

Select the folder “Slic3r Settings” on the enclosed SD card in the following dialogue field. Select the first configuration file in this

folder and confirm selection with the button “Open”.

The selected file appears in the window.

Print Settings | Filament Settings | Printer Settings |
Layer height &
. J8E)
=T nerlee s“” I Layer height: 0.1 mm
; First layer height: 0.25 mm or %
2 Speed
Skirt and brim . \ertical shells
ol Suppart material
| Notes Perimeters (minimum): |2 |-
5 Output options Spiral vase: O
' Multiple Extruders
"P Advanced =
Horizantal shells
Solid layers: Top! 3 2 Bottom:| 3 o
Quality (slower slicing)
Extra perimeters if needed: |
Avoid crossing petimeters: ]
Start perimeters at: Concave points:[_Nor-overhang poinks:[]
Detect thin walls: -
Detect bridaing perimeters:
Advanced v
| Version 1.0.0RC3 - Remember to check for updates at http:ffshc3r.org/

Save the configuration file by clicking the disc symbol.

Leave the suggested name or assign one of your own for this configuration setting and click “0K".

Open the tabs “Filament Settings” and “Printer Settings” in the same manner and save the above file in these tabs as well.

Then save all other configuration files on the SD card as described above in the tabs “Print Settings”, “Filament Settings” and
“Printer Settings”.

——> For a more detailed description of the different files on the SD-card, see this Annex, “Explanation on the Configuration

Files on the Enclosed SD Card”.

< Slic3r
File Window Help
Print Settings | Filament Settings | Printer Settings |
RF1000_ Layer height ~
& s L heioht: 0.1 oo
-~ Infill hyer height: 0.25 m or %
) Speed
Shit & Ll shells
Ll Suppor
| Notes bters (minimum): | 2 -
|5 Output options | Spiral vase: ]
' Multiple Extruders
7 Advanced )
Harizontal shells
Solid layers: Top:| 3 2 Bottom: 3 -
|
|~ Quality (slower shicing)
Extra perimeters if needed: O
| avoid crossing perimeters: O
Start perimeters at: Concave points: [ Nor-overhang points:[” ]
Detect thin walls: —
| Detect bridging perimeters:
|~ Advanced ™
Version 1.0,0RC3 - Remember to check for updates at http:ffshicar.org/
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In the menu “File”, click “Quit” to close the configuration window again.

|!E Window Help

Load Caonfig...
Export Config...

Quick Slice...
Quick Slice and Save As...

Slice to S¥G...

Repair STL file...
Combine multi-material STL files...

Preferences...

Chri+l
Qe foordinates
Chrl+U
Chri+alt+U
Ctrl+G
_ avor:
ve E distances:

| —
S

Extruders:

Advanced

Use firmware retraction:
Vibration limit:

|RepRap (Marin/Sprinter Repetier) |

O

-

[

4

=

Quik Slic3r

The new configuration settings now appear in the tab “Slicer” in the main view of the software and can be used.
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f) Recommended Tightening Torque of the Screws
Description

Attachment of the threaded pin to the motor pinion

Attachment of the ball bearing for belt tensioner to the basic body
Attachment of the spacer to the bottom plate

Attachment of the actuator to the bottom plate

Attachment of the ball bearing to the belt tensioner basic body
Attachment of the guide rail to the X-plate

Attachment of the limit switch to the limit switch holder

Attachment of the limit switchholder to the X-plate

Attachment of the belt holder to the guide carriage plate

Attachment of the feed holder block to the guide carriage plate
Attachment of the guide carriage plate to the guide carriage
Attachment of the motor holder and fan sheet to the feed holder block
Attachment of the extruder holder to the elongation measuring strip
Attachment of the holding plate for the end stop with elongation measuring strips
to the guide carriage plate

Attachment of the end stop to the holder plate for end stop actuation
Attachment of the threaded pin to the small pinion on the actuator motor
Attachment of the motor to the motor holder

Attachment of the extruder to the extruder holder

Attachment of the feed basic part to the motor holder

Attachment of the actuator to the X-plate

Attachment of the drag chain end piece to the holder for the end stop
Attachment of the fan to the fan sheet

Attachment of the ball bearing to the belt tensioner basic body
Attachment of the guide rail to the Y-plate

Attachment of the actuator to the Y-plate

Attachment of the drag chain end piece to the holding block for the guide rail
Attachment of the holding block for the guide rail to the Y-plate
Attachment of the drag chain end piece to the Y-plate

Attachment of the holder for the limit switch to the limit switch
Attachment of the undertable holder to the limit switch holder
Attachment of the undertable holder to the belt tappet angle
Attachment of the drag chain end piece to the undertable

Attachment of the undertable to the Y-plate with the guide carriage
Attachment of the threaded circulation spindles to the Y-plate
Attachment of the actuation for the end stop to the Y-plate

Attachment of the hexagon threaded bolts for the limit switch actuation to the Y-plate
Attachment of the installed bottom plate to the installed X-plate
Attachment of the pinion to the ball circulation spindle

Attachment of the left and right side parts
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Thread size
M3
M4
M5
M3
M4
M4
M2
M3
M3
M4
M4
M4
M5
M4

M4
M3
M3
M8
M4
M3
M3
M2.5
M4
M4
M3
M3
M3
M3
M2
M3
M3
M3
M4
M5
M4
M3
M5
M3
M4

Torque
0.7 Nm
3Nm
5.4 Nm
1.9Nm
3Nm
4 Nm
0.3Nm
1Nm
1.1Nm
4Nm
4 Nm
4 Nm
54 Nm
3Nm

3Nm

0.7 Nm
1.5 Nm
1.4 Nm
3Nm

1.9 Nm
1.2Nm
0.7 Nm
3Nm

4 Nm

1.9Nm
1.2Nm
1.9Nm
1.2 Nm
0.3Nm
1.1 Nm
1.1 Nm
1.2Nm
4 Nm

5.4 Nm
3.4Nm
1.1 Nm
54 Nm
0.7 Nm
4 Nm



Description

Attachment of the small/large foot holder to the side parts

Attachment of the rear cover to the side parts and bottom plate
Attachment of the rear side covers and rear head cover to the side parts
Attachment of the drag chain end piece to the operating cover
Attachment of the operating cover to the side parts and bottom plate
Attachment of the right and left sight protection cover to the side parts
Attachment of the limit switch PCB to the X-plate

Attachment of the earthing cable of line 20 to the undertable
Attachment of the display PCB and keyboard PCB to the operating cover
Attachment of the main PCB to the operating cover

Attachment of the mains unit to the rear cover

Attachment of the earthing cable to the bottom plate

Attachment of the earthing cable of line 20 to the bottom plate
Attachment of the bottom sheet to the foot holders

Thread size
M4
M4
M4
M3
M4
M4
M2
M3
M2
M3
M4
M4
M4
M3

Torque
4 Nm
29Nm
29 Nm
1.1 Nm
29Nm
29 Nm
0.3Nm
1.1 Nm
0.3Nm
1.1 Nm
25Nm
25Nm
25Nm
1.1Nm
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