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Introduction

1. Introduction

These operating instructions contain all of the information required for the safe operation of the Partbox and
any activities associated with it. The operating instructions must be kept accessible, complete and ready to
hand with the Partbox at all times.

Staff who work on the Partbox must have read and understood the operating instructesyecially the
W{ | ¥S i & Defddekstartidify ¥dk. The instructions in these operating instructions must be observe in
order to reduce risks of personal injuspd damage to property and to avoid dangerous situations.



Safety

2. Safety

The safety instructions must be read carefully and followed by each Partbox user. The Partbox is an electrical
device with moving components and hot surfaces. The following safety insngatiust therefore be
observed for all activities using the Partbox.

2.1Intended use

The Partbox may only be used for the tasks described in chépt®peration Any other use of the Partbox is
considered contrary to its intended use aischot permitted. This also includes the use of the Partbox with
materials other than théartbox Blacknaterial provided by Schubert Additive Solutions. Any form of
modification or alteration to the Partbox is not permitted. Control and access to thidais only via the
Partbox operating system. The specifications in se@i@Environmental conditionsiust be observed for
Partbox installation. Repairs and maintenance work may only be carried out by Schubert Additive Solutions
GmbH staff. In the event of technical faults, the instructions irptére® What to do if there arenalfunctions

or technical problems

must be followed.

2.2 Environmental conditions

The Partbox is designed for indoor use only. The limit values for temperature and humidity must be observed.
The room temperature must not exceed 40°C and must not fall below 10°@&tismum humidity must not
exceed 80%. The Partbox must be protected from contact with rain/snow/moisture and dirt. When the Partbox
is in operation, it is very noisy, which is why the Partbox should not be set up in offices. During the printing
process, tle Partbox plastic melts, which causes smells during operation. The Partbox should therefore only be
installed in wellventilated rooms.

2.3Warning symbols and pictograms

Warnings draw attention to potential injuries or damage to property and must be obdeBiéferent danger

levels are assigned to the warnings in the operating instructions. The danger levels show the extent of the
damage that will occur if the warning is not heeded. Depending on the danger level, the warnings are marked
in different colours

Hazard level ‘ Explanation

Immediately dangerous situation with high risk that may result in death g
A DANGER serious physical injury.

Potentially dangerous situation with medium risk that may result in death
/\ WARNING

serious physical injury.

Potentially dangerous situation with low risk that may result in medium o
minor physical injury.

Potentially dangerous situation that may result in damage to property.
NOTE

There are warning symbols and pictograms in the warning notices ioglrating instructions and on the
warning signs on the Partbox. The warning symbols and pictograms indicate hazards to persons or damage to
property and must be observed




Safety

Warning
Symbol

Explanation

DANGER
Danger to life due to electricaloltage!
There is a danger to life in case of contact with electrical components.
1 Do not remove the electronics compartment cover.
1 Maintenance work and repairs may only be carried out by Schubert Additive
Solutions GmbH staff.
1 The Partbox may only biestalled on a socket that guarantees protective earth
functionality.
1 The Partbox must only be operated from a 230 volt, 50 Hz socket.

WARNING

Danger of burns from hot surfaces!
Contact with the 260°C hot extruder nozzle and the 80°C hot printhades considerable
burns.

1 Before removing the components, wait until the status indicator of the Partbox
changes to green.
Do not touch the extruder nozzle.
Use the tweezers in the filament compartment to clean the nozzle and remove
filament residue.

f
f

CAUTION

Danger of crushing due to moving print bed and extruder unit!
Print bed and extruder unit movements can crush the hand and individual fingers.
1 When removing components, do not reach into the movement paths of the prin
bed and the extruder unit.
1 When removing filament residue, use the tweezers from the filament compartm

Risk of injury from the weight of the Partbox!

Lifting and transporting the Partbox can cause damage to health.
I Use a suitable means of transport.
1 Installation is to becarried out by 2 persons.

Risk of injury from working on the Partbox contrary to its intended use!
Improper work or use of the Partbox can lead to injury and damage to property.
1 Repairs and maintenance may only be carried out by specttatibert Additive
Solutions GmbH staff.
1 Carry out all operating steps in line with the information and notes provided in
these operating instructions.
1 Inthe event of technical faults, disconnect the Partbox from the mains and con
Schubert Additive Solutions Service.

Risk of injury due to improperly laid power cable!

There is a risk of tripping or falling due to an improperly laid power cable.
1 Lay the power cable so that there is no risk of tripping.
1 If the power cable is damaged, it must be replaced immediately.

> PR P P

Risk of injury from pieces of plastic during component reworking & filament change!
Pieces of plastic may come away at high speed during component finishing with the sid
cutter and hit the eyes.

1 Wear protective goggles when reworking components and iegtfilament pieces.




NOTE

Safety

Smells due to melted thermoplastics during Partbox operation!
Smells that may develop during operation of the Partbox may cause discomfort.
1 Only set up the Partbox in welentilated rooms.

problems.

Noise during Partbox operation!
Noise generated while the Partbox is in operation can lead to stress or concentration

1 Do not place the Partbox in offices.

surface.

Material damage due to improper installation!
Improper installation of thé®artbox may result in damage to the Partbox and the installat

1 Place the Partbox on a stable surface with sufficient dbedring capacity.

Material damage due to improper environmental conditions!

Failure to comply with the installation cditions may result in damage to the Partbox.
1 Place the Partbox indoors only.
1 Protect the Partbox from rain, snow, moisture and dirt.
1 Limit values for temperature and humidity can be found un@drintended use

CIRCUACHCIS

Material damage due to tle use of norapproved materials!
The Partbox can be damaged by processingaggproved materials.

1 Only use theéPartbox Blacknaterial provided by Schubert Additive Solutions for t
printing process.

2.4 Staff requirements

Staff type Qualification Field of activity
1 Every operator must have read i Starting print jobs
and understood the enclosed 1 Removing parts
operating instructions and the 1 Changing filaments
Operating staff safety instructions listed therein| ¢  Removing filament residue
1 Inserting spring steel sheets
1 Part finishing
9 Operating staff qualifications 9 Operating staff activities
Additional: Additional:
Specialist Schubert 9 Skilled worker with mechanical I Maintenance work
Additive Solutions staff electrical training 1 Repairs
1 Service work




Technical d&a

3. Technical data

Machine name: Partbox

Model: R3.02

Manufacturer: Schubert Additive Solutions GryloldbacheiQral3e 81, 74564 Crailsheim, Germany
E-Mail: print@schuberadditive-solutions.de

Power supply: 230 Volt AC, 50 Hz

Protection class: IP20

Setup conditions: For indoor use only

Maximum humidity of the working environment: 80 %

Maximum temperatue range of the working environment: 10¢4D°C

Weight: 30 kg

Dimensions: 448.5 mm x 434 mm x 439 mm (length x width x height)
Construction space: 180 mm x 240 mm x 150 mm (length x width x height)
The serial number is located on the back of the Partbox

ce



Unpacking & setip

4. Unpacking & setip

CAUTION

Risk of injury from the weight of the Partbox!

Lifting and transporting the Partbox can cause damage to health.
1 Use a suitable means of transport.
1 Installation is to be carried out by 2 persons.

Smells due tanelted thermoplastics during Partbox operation!
Smells that may develop during operation of the Partbox may cause discomfort.
1 Only set up the Partbox in welentilated rooms.

Noise during Partbox operation!
Noise generated while the Partbox isaperation can lead to stress or concentration
problems.

1 Do not place the Partbox in offices.

Material damage due to improper installation!
Improper installation of the Partbox may result in damage to the Partbox and the
installation surface.

1 Place thePartbox on a stable surface with sufficient ldaglaring capacity.

CACUCICH

Material damage due to improper environmental conditions!

Failure to comply with the installation conditions may result in damage to the Partbox.
1 Place the Partbox indoors only.
1 Protect the Partbox from rain, snow, moisture and dirt.
9 Limit values for temperature and humidity can be found un2ldrintended use

Loosen the Velcro fasteners of the transport box lid.

Remove the opening tool supplied.

Bend open the lower and side metal flaps on the front of the transport box and lift the front wall off
the transport box.

Pull the Partbox out of the transport box by the lower foam element and remove the upper foam
element.

Set up the Partbox on a staburface.

Open the top cover and remove the power cable inside.

Connect the power cable to the back of the Partbox.

Open the casing cover and remove the transport lock.

Plug the power cable into the socket and press the power switch on the back Batitigox.

. The Partbox automatically connects to the Partbox operating system after a few minutes.
. As soon as the Partbox is connected to the operating system, the status indicator in the lid of the

Partbox lights up white.



Structure and function

5. Structure and function

The Patbox is used for the additive manufacturing of plastic parts using FDM (fused deposition modelling)
technology. In FDM technology, the digital part is divided into many layers. In the construction process, plastic
is melted and extruded through a nozzteluild up the contours of the individual layer. After finishing a layer,

the extruder of the Partbox moves up one layer thickness and builds up the next layer. The part is thus built up
from many individual layers.

5.1 Structurec Partbox

5.1.1 Casing

1 Casing lid

2 Casing cover
3 Casing base
4 Status display

The Partbox has an enclosure to prevent direct access to moving, hot parts during operation. The casing cover
[2] is equipped with a sensor that interrupts the printipgocess if the casing cover [2] is opened during a print
job. The paused print job can be resumed via the Operating System; see ge2tRartbox operating system

The casing lid [1] allows access to the filament box. The casing lid [1] can also be opened during the printing
process, as there isordanger there. The enclosure base [3] connects the enclosure to the base plate of the
Partbox. The status display [4] shows the status of the Partbox by the colour it displays. The Partbox can be in
the following four states:

Status display colour Meaning
1 Partbox ready for the next print job

White

9 Partbox is in the printing process

1 Print job finished; Remove part

T Error




Structure and function

5.1.2 Filament compartment

1 Filament compartment
2 Filament box lid

3 Filament box closure
4 Filament guide tube

5 Filament box valve A
6 Tool holder

1 \J

_—
P
\
~—_

The filament box [1] is used to store the filament roll. The filament box [1] is airtight and protects the
hygroscopic filament from the humidity of the surrounding air. The transpdikmbent box lid [2] is used to

close the filament box [1]. A scale on the filament box lid [2] allows you to read off the remaining amount of
filament on the filament roll in grams. The filament box [1] is closed using the filament box closure [3p Turn
open the filament box closure [3] and remove the cap. The purpose of the filament tube [4] is to guide the
filament and protect it from the humidity of the surrounding air. The filament tube [4] is sealed to the filament
box [1] airtight using the filaent box valve [5]. The tool holder [6] containing a side cutter and tweezers, which
are used to change the filament and remove filament residue, is located next to the filament box [1].



Structure and function

5.1.3 Construction space & extruder

1 Extruder

2 Movement axes
3 Nozzle

4 Hotend

5 Extruder fan

6 Part fan \
7 Print bed [
8 Coated spring steel plate

9 Casing camera

The extruder [1] feeds the filament from the filament box and into the-tiodl [1] where the filament is

melted. The melted filament is extruded through the nozzle [3] to build up the p&ention: Hot-end and
extruder reach 260°C during the printing geess, danger of burndfo prevent the extruder [1] from

overheating, the extruder fan [5] is located at the side of the extruder. After extruding the filament through the
nozzle [3], the liquid plastic must solidify quickly. To allow the plastic to fyadjdickly, the part fan is located

in front of the extruder [1]. The entire extruder unit moves along the movement axes during the construction
process [2]. The movement axes [2] are nameaxkis, yaxis and z&axis. The part is built up on the heated prin

bed [7] and the overlying coated spring steel sheetf&ention: The print bed [7] and the spring steel sheet

[8] on which it rests reach a temperature of 80°C during the printing process; there is a risk of blins.

enable easy removal of the pathe coated spring steel plate [8] is magnetically placed on the print bed [7] and
can be removed to release the paBefore starting a print job, the casing camera [9] checks whether the print
bed [7] with the spring steel plate [8] lying on it is freepafts. Before a new print job can be started, the part
must be removed from the spring steel plate.



Structure and function

5.2 Partbox operating system

The Partbox can only be controlled via the operating system. The customer receives login details for the
operating system by-eail. If login details are not provided, please contact the Schubert Additive Solutions
Service aprint@schuberadditive-solutions.de The Partbox operating system can be accessed at
https://os.partbox.io/author via the QR code located under the casing lid of the Partbox.

5.2.1 Operating system setup

After opening the operating system https://os.partbox.io/auth the Partbox buttoris automatically loaded.
The Partboxes available to the user are shown umdistivork The serial number is displayed for each Partbox.
The status of your Partbox is also displayed.

& Partbox

- Print Jobs

& License Generator R3.02.000017

2 Admin
Finished

994 hours 877 hours 736 hours

The Partbox can be in the following statuses:

Status Colour status Description
display

No connection - The Partbox is not connected to the Partbox operating system.

Open - The casing cover of the Partbox is open. A print job cannot be starte
when the casing cover is open.

Ready :] The Partbox is online and reatty the next print job.

Downloading - The Partbox downloads the started print job.

Preparing - The Partbox is currently being prepared. The print bed and extruder,
nozzle are heated up.

Printing - The Partbox is in the printing process.

Finishing - Print job completed. Wait for extruder and print bed to cool down for,
safe part removal

Paused - Print job is paused.

Finished :] The Partbox has completed the print job and has cooled down. The
can be removed safely.

Error - The Partbox is in error mode.

Occupied - The construction platform of the Partbox is occupied.

10



Structure and functin

Below the status message, the remaining printing hours for the respective Partbox are shown.

B8 Partbox

dap Print Jobs

& License Generator Partbox 1 : Partbox 2 : R3.02.000017

& Admin

Finished Printing

36 %

994 hours 877 hours 736 hours

The following functions can be selected for fhartbox via the marked button, depending on the current status
of the Partbox.

B Partbox

wap Print Jobs

& License Generator Partbox 1 g Partbox 2 - R3.02.000017

2 Admin

Stop

Finished
Cancel

O OA Webcam

994 hours .
Create template image

Order material

Function Description

Stop tdzaSa (GKS Odz2NNBy (i LINAYyG 220d t N
Cancel Cancels the current print job. The print job cannotrbsumed.

Webcam Shows a photograph of the pressure chamber.

Create template image Creates a new template for visual inspection of the construction space,

which checks whether there is a part on the construction platform before
starting a print job.

Order material Triggers a material order. The ordered filament will be sent to you by po

Unload Material Starts the material unloading process to unload an empty or opened
filament roll. See chaptef.2 Changing an empty filament roll in the printin
process

Load material Starts the material loading process. See chaptétoading a filament rall

Resume Resume a paused print job.

11



Structure and function

TheProductionbutton is next to theNetworkbutton.L Y T2 N¥Y I G A2y | 02dzi GKS dza SNDa LIN
Print jobs planned for the future can also be cancelled.

NETWORK LOCATIONS

Printer Status e Finished at Delete

remaining

00001003

Energiekette_Einzelglied FENLE

00001003

; g . Partbox 1 ued
Energiekette_Einzelglied e

Under theWorld button, the location of the respective Partbox is marked on the world map.

NETWORK PRODUCTION

The pats that can be produced by the user are stored underPhimt jobsbutton. My Print jobsshows the
print jobs uploaded by the user, which can be printed by the user as often as they like, subject to the hourly
account, or can be sent to other Partbox tseia a licence.

54313309 61985121

# License Generator Kuppiung Kotz

- Admin

o l’

] Job Management
Pieces per print: Pieces per print: Pieces per print:

60694297 V0O 00001006
Cell Energiekette

|“. | &)

Yy

Pieces per print: Pieces per print: Pieces per print:

12



Structure and function

New print jobs can be added via tiNewPart button. An individual part number and name must be assigned

for each new partPieces per printontains information on how many parts are in the@le.¢ KS L* NI Q&
code can be uploaded using the upload button or by dragging & drop into the dottedTeeldb this, a &ode

must be created first. The creation of acGde is described in chaptérl Pat preparation & slicingeveral

part Gcodes with different numbers of parts can be uploaded under one part number. In the example of the
energy chain shown below, ad®dde is stored for an energy chain with one, five and fifteen links respectively.

Edit Part

Part Number
54732827
Part Name

Energiekette
Partbox 1

G-Code Files
Pieces per

print Print time [h]

File name Progress Status

CFFFP_Energiekette... Finished 1

CFFFP_Energiekette... 100% Finished
R3.02.000017

CFFFP_Energiekette... Finished

An added print job can be started via tReint jobsbutton. After selecting the requested print job, a free
Partbox can be selected to start the printing process viaRtiet button.

9 Partbox
Part Number 54732827

)
Part Name Energiekette
‘ License Generator
Pieces per print 5
& Admin
Print time 2.0 hours
* User Management

| Job Management Partbox 1 0) Partbox 2 Partbox 3

Printing Printing

862 hours 893 hours

13



Structure and function

ThePrinting licencebutton lists the parts for which the user hesceived a licence. Information on how to
create a part licence can be found in chapie2.2Licensed parts

14
















































