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Preface

This user manual has been composed for those persons assigned to work with the Blackbelt 3D Printer. Prior to operating the Blackbelt 3D
Printer and the Blackbelt Server, it is highly recommended to thoroughly read and understand this user manual.

The user manual consists of important instructions and information how to proceed with the printer on a safe and skilled manner.

! Please make sure a copy of this manual is available at any time near the printer !

We advise that the user manual can / shall be completed with directions and legislations with respect to national compliances concerning:
Safety / Health / Environment (SHE)

! Please read and understand the contents of this user manual carefully !

Failure to read the manual may lead to personal injury, inferior results or damage to the BlackBelt 3D Printer. Always make sure that anyone
who uses the Blackbelt knows and understand the contents of the manual and makes the most out of Blackbelt 3D Printer.

The conditions or methods used for assembling, handling, storage, use or disposal of the device are beyond our control and may be beyond
our knowledge. For this and other reasons, we do not assume responsibility and expressly disclaim liability for loss, injuries, damage, or
expense arising out of or in any way connected with the assembly, handling, storage, use or disposal of the product. The information in this
document was obtained from sources which we believe are reliable. However, the information is provided without any warranty, express or
implied, regarding its correctness.

Blackbelt 3D BV will assume no responsibility for direct / indirect damage resulting from improper operation / lack of maintenance and any
other use of the machine as intended is this manual. Any modification on the Blackbelt 3D Printer without proper written consult and
permission by BlackBelt 3D BV will automatically void any right to warranty.
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1 Server setup
In order to correctly update the firmware, the following requirements are necessary:

- A MacorPCequipped with an SD card reader. The newest version of
BLACKBELT Cura software needs to be installed onto the hard drive as
described in Installation manual chapter 6.2
http://www.blackbelt-3d.com/download-area

- BlackBelt Server box. [1]
- Server power plug with your local adapter plug. [2]
- Ethernet cable to connect the server to your local network (not included, if present always

contact your ICT department for connection to the network). [3]
- Compatible webcam (supplied with the server). [4]
- The USB cable supplied with the BlackBelt 3D printer. [5]
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First turn on the BlackBelt 3d controller by flipping the main switch and make sure it powers up.

Hook-up the machine to the server box with the USB cable. The USB port of the printer can be found in the
front side of the controller console marked USB (figures 1+2). Make sure that the orientation of the USB plug
is as indicated below — the flat side pointing left:

USB port in next to
the filament
loading port
Orientation
3. Connect the webcam and the Ethernet cable to the correct ports.
4. Plugin the power adapter and plug the micro Sd plug in the correct port in the server box
5. When the server boots up the printer will reset and boot up again automatically.
6. When the correct connection is established the LCD screen will show you the IP-address of the server.

1o L
-192.168.0.11
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1.1 Webcam mount
The package is supplied with a 3d printed webcam mount. Follow the instructions below to correctly install the
webcam for optimal use.

1. Move the clip over the webcam with the rubber dots towards the lip. [1-2]
Place the webcam on the inside of the frame with BlackBelt logo on it. Make sur the lip is on
the outside. [3-4]
3. Afterwards you can tune the angle and position if it’s not fully aimed at the center. [5-6]
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2 Software setup

To make sure the BlackBelt server runs optimal in your local network run the following steps to setup all the
software.

1. Open your browser and surf to the IP-address that is shown on the LCD screen and a login screen will

pop-up. To enter the server for the first time please use the following info: [1]
Username BLACKBELT
Password Server
Admin admin
Password BB#server

2. After login in you will see some pop-up to the right you can choose to enable error reporting and it will
ask for updating the plugins that aren’t up to date. We recommend applying all the updates and enable
error reporting.

Please log in
=

Remember me Forgot password?
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€ BLACKBELT Server F ©- 4 &admin -
.l Connection c Temperature  Control  Terminal  Timelapse  Print Queue
Serial Port 00C
AuTO v
Baudrate
250000 v

Printer Profile

- ol e

Save connection settings

@ Auto-connect on server startup

Connect

50°C
®Actual T - @Target T -

@ State @Actual Bed: - @ Target Bed: -

State: Offline

i Actual Target Offset

Uploaded

Timelapse:

- Tool 0.0°Cc - c| + I:D C| | @
Approx. Total Print Time: -
Print Time: - Bed 0.0°C - °c| + I:D ‘|| @

Print Time Left: -
Printed: -

1 Pause M cancel @ Preneal

EFies s F

3. Feel free to change to standard password to one of your choosing to increase security. Go to admin user
menu and click on user settings. A screen will pop-up that allows you to change the password. [3-4]

' BLACKBELT Server #
.l Connection 5] Temperature Control Terminal Timelapse Print Queue
Serial Port so0e |
AUTO v
Baudrate 250°C
250000 v

200°C

User Settings

[ E—

Password

If you do not wish to change your password, just leave the following fields empty

New Password

Repeat Password

APl Key

Current AP Key | 4ADCBIDC189EF4CATB52DB5419DC4E | ) | &

Please note that changes to the AP key are applied
immediately, without having to "Confirm" first

QR Code

4. |If your all setup updated and rebooted, you can check the connection to the machine by checking the
connection screen and state. If it is not auto connected press the connect button. If an error state is
shown the following things are most likely:
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a. The power to the printer is down and the printer is offline (power on the machine)
b. The USB-cable to the printer is not connected (connect it)
c. The printer itself is busy or in error state (finish the print or restart the printer).
d. |If it none of the above, contact support@blackbelt-3d.com for further assistance.
rgency STOP! g ACKBELT Server
5
STOP A .all Connection = Temperature (
Wlll Gonnection < Sernal Port woec[
Serial Port AUTO "
fdev/ttyACMO v Baudrate 250°C
Baudrate 250000 N
200°C
250000 v Printer Profile
Printer Profile Blackbelt v 150°C
Blackbelt v Save connection settings
W Auto-connect on server startup toore
Save connection settings
Auto-connect on server startup Connect 50°C
@Actual T:
Disconnect pel B
@ State @®Actual Be
@ State

Stale: Error: Failed to autodetect serial port,

please set it manually.

State: Operational
File

Fila: .

5. If everything is ok and the printer is connected. You should see an Operational state and a temperature
readout[7].

JACKBELT Server F O- L &admin -
X Emergency STOP! Print Queue Control Timelapse Temperature Terminal
alll Connection 500
O Siate 200°C

State: Operational

150°C
File:
Uploaded:
Timelapse: - 100°C
Approx. Total Print Time: -
T 50°C
Print Time: ®Actual T.41.7°C _ ® Target L 2A00°C —1
Pr!nt Time Left: - @Actual Bed: 40.3°C @ Target Bad: 70.0°C
Printed: -
-2 min
Actual Target Offset
Ml Pause M Cancel # Cool Tool TG _ | + | . <l s | @
= Files e F Bed 40.3°C - C o+ I:- G| ST
= BB test files
[
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2.1 File upload

When the server is operational you can start uploading files to the server and start your first print. We already
uploaded a few files when you want to test drive the connection.

Always double check the angle and nozzle setup on your printer before starting the print remotely. There is no
A feedback loop and you will not get a warning. Printing with the wrong physical setup can cause damage to the

printer.

1. Prepare afile in BlackBelt Cura like your used to for SD-card printing.

2. Save the file to a known location on your device as GCODE. [1]

3. Upload the file using file upload button or drag the GCODE into the browser. [2]

4. The filename will contain the ANGLE and NOZZLE info to keep track of the setup for the printer. Make

sure the printer is angled correctly!
5. Start your print by using the following functions [3]
a. Load: this preloads the file but doesn’t start printing
b. Print: this will load the file and starts to run the GCODE.
C. Print queue: this will add the file to the queue and prints it when the rest
of the queue is printed (chapter 2.2 for more info).
6. If you only preloaded the file you can start the print by pressing print in the State section

q x
1 > OneDrive > Projecten > BB > SD card- Testgcodes > 0.4 v o | sear r O W T 0 I |Soidvew v BLACKBELT Trelleborg v
Organize = New folder = @
I Album . % . N ihed e < Configuration | Gantry Angle: 35° v | | Nozzl See: 0.4 .. v |
. 4504 nGen_gummibear.gcode 2 11-10-201917:5 GCODE File 231 KB Materal
] 45.04_nGen_g g e 0-2019 17:5 GCODE File 231K8 ateril nGen v
BB
renders
Print Setup | Recommended Custom
Profile: Fi * v
| search...
B
~ Hide Folders Cancel

| File Saved X —
{ Saved to C:/Users/desig/OneDrive/Projecten/BB/SD card -
| Test gcodes/0.4/35_04_nGen_gummbear.3mf

| Open Folder

Ready to Save to File

35_04_nGen_gummibear #" 00h 12min
129x22.0x 10.7 mm  0.44m/~1g/~0.05€
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i ACKBELT Server & admin

.ll Connection Temperature Control Terminal Timelapse Print Queue
9 State 300°C
c
= Files s & 25(
1 » OneDrive » Projecten » BB ~ O Search BB Pl
200 Organize + Mew folder =+ [ 0
€ Back ~ Name Date medified Typs
15( 3 Quick access
SD card - Test gcodes 11- File1
. [ Desktop
35_04_nGen_gummibear.gcode || 35.04_nGen_gummibear.gcode 11-10 GCQ
10( & Downlesds | ] 35.06_nGen_crank.gcode 1- 6cd
vi|E|= |8 = |=| Decuments || 33_08_nGen_mount.gcode [clale
35_06_nGen_crank.gcode 5 = Pictures
v i E B B =
- BE
35_08_nGen_mount gcode
v & |d || s B
T v < b3
File name: |35_06_nGen_crank.gcode | | Aangepaste bestanden i
B

Open Cancel
I Create folder...

4 nGen_gummibear.gcode

v ik T B &

Load |-~ Print Add to printqueue
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2.2 Print queue
The BlackBelt Server is equipped with a special Print Queue plugin developed to print 24/7. Especially for series

production of custom objects this is a must use feature.

File print
order

Start printing

Temperature

Filename

Terminal Timelapse

BB_test_files/35_04_nGen_gummibear gcode

BB_test_files/35_06_nGen_crank gcode

BB_test_files/35_08_nGen_mount.gcode

v Al atically queue new files

2.3 Timelapse
Need to promote your work or check up on production flaws or failures the Timelapse is a great feature.

The following modes are available:

1. Off: nothing happens
2. Timed: take a picture every set interval (standard every 10 seconds). For prints that take up a

day or more we recommend 30 seconds interval.

or clear the
entire list m
¥ Start qgueue automatically
Automatic
features

Print Queue

Position or
remove the
Copies Operatio
1 + +n
g Number of
copies
2 + B8

3. OnZchange: take a picture every z-layer change. We recommend using the standard settings [beta feature]

Temperature

Mode

Framerate

Extra time at
the end of the
video

_/

Terminal

Timelapse Configuration

Timelapse Mode Off

N T =
Timelapse frame rate 25 ps

Timelapse post roll 0 sec

Timelapse

Print Queue

OctoPrint will use the final picture to add this many seconds to the end of your rendered

timelapse

Save as default

Check this to make your selected timelapse mode and oplions persist across restarts.

Finished Timelapses

Name

£
/m‘

Apply change
or reset to
factory
defaults

List of
previous
recorded

videos
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2.4 Adding multiple users

If your using the printer with multiple users and want to make use of different privileges, there is an option to add
multiple users with different user levels. For this go to the settings menu [1 - wrench symbol] and go to the access
control section. Press the add user button to add additional users, not checking admin will add a user that is not
allowed to change settings and privileges [3].

1

X Emergency STOP! Print Queue Control Timelapse Temperature Terminal

all Cannantinn Aznzm

OctoPrint Settings

Name Active Admin  Action
Serial Connection admin =4 ¥ LT
Printer Profiles API Key: 4DCBIDC189EF D

Temperatures

Terminal Filters

GCODE Scripts
+ Add user

Features
Webcam & Timelapse

GCODE Visualizer
API
Application Keys

Server

Folders
Appearance
Logging

Plugin Manager
Software Update
Announcements
Backup & Restore

Anonymous Usage
Tracking

@ About OctoPrint

Add user

Usemname

Password

Repeat Password

W Active

Admin
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2.5 Control

Control window for manually controlling the printer. The webcam will install automatically and show up as image
here. If the webcam is showing an image that is upside down or mirrored, you can change this in the
settings menu [ 1].

Print Queue | Control = Timelapse  Temperature  Terminal

Webcam
image
XY 4 Tool (E) General
Controllers K Fan control
4 4 Select Tool... ~ S
i & [> & E[ Fan speed:100%
7 3 Extrude Fan off [ =
01 | 1| 10 | 100 Rewant Motors off
— ===
Feed rate:100% Flow rate;100%
v BlackBelt

Home Y-axis —\
omeY

@ Homepage i&Forum @FAQ HDocz @ About
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OctoPrint Settings

Serial Connection
Printer Profiles
Temperatures
Terminal Filters
GCODE Scripts

Features

Access Control
GCODE Visualizer
AP

Application Keys

Server

Folders
Appearance
Logging

Plugin Manager
Software Update
Announcements
Backup & Restore

Anonymous Usage
Tracking

Error Tracking
Pi Support

Action Command Prompt

@ About OctoPrint

Webcam

¢/ Enable webcam support

Stream URL | fwebcam/?action=stream Test

Needs to be reachable from the browser displaying the OctoPrint Ul, used to
embed the webcam stream into the page.

Stream aspect ratio 4:3 v

If the stream has a different aspect ratio than configured here it will be
letterboxed.

Flip webcam horizontally
Flip webcam vertically

Ratate webcam 90 degrees counter clockwise

Timelapse Recordings

¢/ Enable timelapse support

Snapshot URL | http://127.0.0.1:8080/7action=snap | Test

Fully qualified URL. needs to be reachable by OctoPrint's server
Path to FFMPEG | /usr/bin/avconv Test

¢ Enable OctoPrint watermark in timelapse movies
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2.6 Terminal

Live GCODE
view

Print Queue Control Timelapse Temperature

e ap
Recw: Cap
: Cap:
: Cap:
Cap:s0

Recw: Cap:CASE_LIGHT_BRIGHTMESS: B

Recv: Cap:EMERGEMCY_PARSER:1

Recv: Cap:AUTOREPORT_SD_STATUS:@

Recv: Cap:THERMAL PROTECTION:1

Recv: ok

Send: M155 52

Recv: ok

Recw: T:235.08 /o.60 B:59.19 /o.88 @:0 B@:8
Send: M117 18.11.4.155_

Recv: ok

1:232.58 /0.00 B:68.91 /0.80 @:2 B@:6

1:229.13 /o.68 B:68.561 /0.88 @:2 B@:8

Zutpseroll | #howing 74 lines
Suppress tampearature messagas
Suppress SD status messages

Suppress wait responsas

Terminal

 _ settings and

Send

& Copy =il

[& Clear all .
= Terminal

copy text for
debugging
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2.7 Possible failure mode

communication

Problem Possible cause Action / solution

Blackbelt server seems to be offline boot issues restart / reboot the server 2 times. This so far only
occurs the first time on a new network

IP address does not occur on the LCD false The Ip address is send once to the LCD display. This

means you need to make sure the machine is on and
standby (not heating or printing etc.)

Then restart the server and make sure the internet
port is blinking indicating connection. If no network is
detected the IP address will also not show up.

The password is not working

Wrong symbol

Make sure the symbol you type in blind is the correct
one and all letters are capitalized as n the manual.
When in doubt copy the password from the manual
to fill in the correct one.
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