


#Kossel Mini

a minimalist yet revolutionary delta robot 3d printer designed by
Johann Rochell [reprap.org/wiki/Kossel]

-

#This Build Guide

aim to provide easy to follow step-by-step instructions on assembly and
calibration of Kossel Mini kit supplied by Blomker Industries [blomker.com]



http://reprap.org/wiki/Kossel

Let’s Begin




OpenBeam 240mm = 1 pc

M3 x 8mm Cap Screw = 2 pcs

M3 Nut = 2 pcs

[Prepare Parts]

Parts required for Push Rod Assembly Jig as shown above




[Tools]
M3 Allen Key

[Assemble]

Insert M3 Nut into OpenBeam slot guide and fasten it with M3x8mm
Cap Screw. Repeat the same at the other end of OpenBeam.




[Repeat Steps]

Repeat steps {A01} to {A02}. Total 6 sets of Push Rod Assembly
Jigs needed as shown above




Let’'s Push Forward

{B}



Traxxas Ball Joint = 1pc

Traxxas Rod End = 1pc

M4 x 20mm Set Screw = 1pc

[Prepare Parts]

Parts required for Push Rod Rod End assembly




[Prepare Parts]




{803}

[Assemble]




[Repeat Steps]




{B05}

[Prepare Parts]




[Prepare Parts]




[Assemble]




{B08¢

[Lay & Align]




[Assemble]




[Assemble]
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[Repeat Steps] L
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[End-to-End Alignment]



{B13}
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[Remove Push Rods from Assembly Jigs]



Let’s Fra‘me It Up
he Main Bod
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{C}



Bottom Vertex = 1 pc

M3 x 8mm Cap Screw = 10 pcs

M3 Nut = 10 pcs

[Prepare Parts]

Parts required for a single Bottom Vertex assembly




[Assemble]




[Repeat Steps]



{C04}

[Prepare Parts]



{cos5}

[Align and Slot In]




[Tighten the Screws]




{co7}

[Repeat Steps]



{Co8}

[Prepare Parts]



[Align and Slot In]




[Tighten the Screws]




{C11}

[Inspection]



Top Vertex = 1 pc

M3 x 8mm Cap Screw = 5 pcs

M3 Nut = 5 pcs

[Prepare Parts]

Parts required for Top Vertex assembly




[Assemble]



M3x25mm
Cap Screw
=1pc

[Prepare Parts]

F623Z27
Flanged
Bearing
=2 pcs
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M3
Washer
=4 pcs

@,

Assembled Top
Vertex = 1 set




[Assemble]

B



[Repeat Steps]

Repeat steps {C12} to {C15}. Total 3 sets of assembled Top
Vertexes with Belt Idlers needed as shown above.




Assembled Top Vertex

OpenBeam 240mm = 1 pc Dt dior = 1 set

[Prepare Parts]

Parts required for Top Frame Vertex assembly.




{Cc18}

[Align and Slot In]




{C19}

[Tighten the Screws]




[Repeat Steps]

Repeat steps {C17} to {C19}. Total 3 sets of assembled Top Frame
Vertexes needed as shown above.




Assembled Top Frame Vertex = 3 sets

[Prepare Parts]




<

[Align and Slot In]




029

[Tighten the Screws]




{C24}

[Inspection]




{C25}

[Prepare Parts]



[Align and Slot In]




View from below
=. _ Vertical Frame
. fully slotted in

-

[Tighten the Screws]




[Repeat Steps]

Repeat steps {C26} to {C27}. Total 3 Vertical Frames assembly
needed as shown above.




Endstop = 1 pc

M3 x 8mm Cap Screw = 1 pcs

M3 Nut = 1 pcs

[Prepare Parts]

Parts required for Endstop assembly




[Tools]
M3 Allen Key

[Assemble]

Attach M3x8mm Cap Screws and M3 Nuts to the Endstop as shown
above.




[Repeat Steps]




[Slot In and Position]

[Tools]



Linear Rail 400mm = 1 pc

M3 x 8mm Cap Screw = 16 pcs

M3 Nut = 16 pcs

[Prepare Parts]




o4

[Assemble]



[Repeat Steps]

Repeat steps {C33} to {C34}. Total 3 sets of Linear Rail assembly
needed as shown above.




[Prepare Parts]




Ice
mm
Top of

ertical Frame = 70mm

[Slot In and Position]



[Tighten the Screws]



=8

[Tighten the Screws]



[Prepare Parts]



[Slot In and Tighten the Screws]



Extruder Motor Holder = 1 pc

M3 x 8mm Cap Screw = 2 pcs

M3 Nut = 2 pcs

[Prepare Parts]

Parts required for Extruder Motor Holder assembly




[Assemble]



[Prepare Parts]



{C45} \

[Slot In and Position]




Vertical Carriage = 1 pc

M3 x 8mm Cap Screw = 2 pcs

M3 x 16mm Cap Screw = 2 pcs

[Prepare Parts]

Parts required for Vertical Carriage assembly




{Ca7}

[Assemble]



{C48}

Repeat Steps]
[

|



{C49}

[Attach and Tighten ]



[Repeat Steps]



[Prepare Parts]



[Insert Nylon Lock Nuts]




[Prepare Parts]

th Linear Ra
Attached = 1 set

Assembled
Top Frame
= 1 set




{C54}

[Slot In and Position]



M3x35mm M3
Cap Screw Washer

=1DC =1DC

[Prepare Parts]

Parts required for Belt Tensioner assembly




{C56}
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Belt Tensioner |

assembly View |

from below

.

[Tighten the Screw]




[Repeat Steps]




Let's Move It FEEF
AssembWovin g




NEMA17 Stepper Motor = 1 pc

GT2 Aluminium 16 Teeth Pulley = 1 pc

Set Screw = 2 pcs

[Prepare Parts]

Parts required for Stepper Motor Assembly




{D02}

[Assemble]




{D03}

[Repeat Steps]



[Prepare Parts]



{D05}
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[Assemble]



[Repeat Steps]



{007}

[Prepare Parts]



[Asemble]
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[Assemble]



[Assemble]




[Assemble]




[Repeat Steps]




[Inspections]




Effector = 1 pc

M3 Nylon Lock Nuts = 6 pcs

[Prepare Parts]

Parts required for Effector assembly




16

[Assemble]




o17)

[Assemble]




{D18}




Assembled Effector = 1 set

Push Fit Connector = 1 pc

[Prepare Parts]

Parts required for Effector & Push Fit Connector assembly




[Assemble]



{D21}

[Assemble]



M3x25mm
Cap Screw

=1pcC Assembled
Push Rod
=1 set

Assembled Effector = 1 set

[Prepare Parts]

Parts required for Effector & Push Rod assembly




[Assemble]

Thread the M3x25mm Cap Screw into the Push Rod Ball Joint as
shown above




{D24}

[Assemble]



[Repeat Steps]



[Prepare Parts]






[Repeat Steps]



NEMA17 Stepper Motor = 1 pc

Extruder Drive Gear = 1 pc

[Prepare Parts]

Parts required for Extruder Motor Drive Gear assembly




[Assemble]



{D31}

[Prepare Parts]



[Tools]
M5 Allen Key

[Assemble]

Insert the M5 Nut into the nut trap as shown above.
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[Assemble]




Assembled Extruder Motor = 1 set

Assembled Extruder Motor Adaptor = 1 set

M3x8mm Cap Screw = 3 pcs

[Prepare Parts]

Parts required for Extruder Motor Adaptor Mount assembly




(o2

[Assemble]



Assembled Extruder Motor = 1 set

M3 Nut = 1 pc

M3x20mm Cap Screw = 1 pc

[Prepare Parts]

Parts required for Extruder Motor Adaptor Clamp assembly




o}

[Assemble]



Assembled Extruder Motor = 1 set

s X Push Fit Connector = 1 pc

[Prepare Parts]

Parts required for Extruder Motor Adaptor Clamp assembly




{D39}

[Assemble] -



{D40}

[Assemble]



{D41}

[Assemble]




[Inspection]



Bowden Extruder PTFE Tube 550mm = 1 run

[Prepare Parts]

Part required for Bowden Extruder assembly as shown above
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[Assemble]




[Inspection]



Aluminum Groove Mount = 1 pc

1.75mm Hot End Assembly = 1 pc

[Prepare Parts]

Parts required for Hot End assembly




[Assemble]



30mm Fan =1 pc

Paper Clip = 2 pcs

[Prepare Parts]

Parts required for Fan Holder assembly




[Unwind]




[Repeat Step]




[Assemble]



[Assemble]




[Assemble]

Assembled Fan Holder is as shown above.




{D54}

[Prepare Parts]
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[Arrangements] e



[Orientate]
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[Assemblé] \






[Assemble]




[Orientate]



[Assemble]




[Orientate]



{D63}

[Inspection]




Endstop Wires = 3 pairs
Endstop Microswitch = 3 pcs

[Prepare Parts]

Parts required for Endstop Microswitch assembly.




[Marking]




{D66}




[Repeat Steps]

Repeat Steps {D65} to {D66}. 3 sets of Endstop Microswitch
assembly needed as shown above.




Assembled Endstop Microswitch = 3 sets

M2.5x12mm = 6 pcs

[Prepare Parts]

Parts required for Endstop Microswitch Mounting.
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[Assemble]



[Repeat Steps & Inspection]



Endstop Wires = 1 pair
Endstop Microswitch = 1 pc

[Prepare Parts]

Parts required for Auto Level Probe Microswitch assembly.




[Tools]

Solder Gun &
Solder Irons

[Solder]

Solder the marked wire to the "C” (or "COM””) terminal and the
other wire to the "NO” (or "Normally Opened”) terminal as shown

above.




73

[reparations]



{D74}




[Tools]

Long Nose Pliers
& Metal Cutter

M2.5x12mm Cap Screw = 1 pc

Safety Needle 2.5mm Diameter = 1 pc

[Prepare Parts]

Parts required for Auto Level Probe Docking Latch assembly.







23.5mm Compression Terminal Block = 1 pc
Spring = 1 pc

1.5mm Allen Key = 1 pc

[Prepare Parts]

Parts required for Auto Level Probe assembly.










[Inspections]



[Inspection]



Stepper Motor Wires = 4 sets

[Prepare Parts]

Parts required for Tower Motors Wire Termination as shown above.




[Insert]




[Repeat Steps]




180mm Diameter
Glass Bed = 1 pc

M3x8mm Cap Screw = 3 pcs

M3 Nut = 6 pcs

[Prepare Parts]

Parts required for Print Bed Mount as shown above.




Glass Bed Fastener = 3 sets

[Prepare]

Apply Kapton Tape or any Heat Resistant Tape on the Glass Bed.
Prepare 3 sets of Glass Bed Fastener using M3x8mm Cap Screws
and M3 Nuts as shown above.







[Position and Tighten]




M3x20mm Cap Screw = 1 pc

M3 Nut = 2 pcs

[Prepare Parts]

Parts required for Auto Level Probe Retractor as shown above.




[Slot In and Tighten]



Let’s Wire It Up




{E01}

[Prepare Parts]



{E02}

[Assemble]






{E04}

[Assemble]




{E05}

[Prepare Parts]
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[Tools]

[Caution]
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[Power On Indicator]




[Fan Inspection]



{Fo4}

[Software & Firmware Package]

[Latest Updates]

[Download and Extract to Computer]



{FO05} [Computer] [Kossel Mini]

[Arduino+RAMPS

Controller]

[USB]

——

-u @m [Sensors]
EEs——

=) [Motors]
T

[Kossel Mini Firmware and Computer Software Operations Overview]

m—




{Fo6}

[Install and Connect]

~

=4 Device Manager

T— T e R

File Action View Help

&= | E HE| U F%

N ]
L

4 2y CMNU12424B8
-.@ Batteries
B Bluetooth Radios
.M Computer
> Disk drives
- By Display adapters
> 1.—_=u DVD/CD-ROM drives
i IDE ATAJATAPI controllers
- Iﬁ IEEE 1394 Bus hast controllers

-5 Imaging devices
. .22 Keyboards
. E{ Mice and other pointing devices
Q Modems
. I Monitors
'.i" Metwork adapters
. W Portable Devices
“'? Ports (COM & LPT)

P

- ? Arduine Mega 2560 (COM34)

...... ~" Communications Port (COML)



{FO7}

Marlin_delta2 | Arduing 1.0.5
File Edit Sketch |Tocols| Help

Auto Format Ctrl+T
Archive Sketch
harlin_delta? Fix Encoding & Reload 4] ConfigurationStare.h Configuration_ady.h ;JG
#ifndet CONFIS Serial Menitor Ctrl+ Shift+M it
#define CONFII
Beoard » Arduino Uno
44 This confis . . .
3 /
1/ Rdvanced s Serial Port Arduine Duemilanove w/ ATmega328
/4 BLSIC SETTI Arduine Diecimila or Duemilanowve w/ ATmegal 68
Programmer ]

Arduing Mano w/ ATmega328

- - Arduino Mano w/ ATmegalGs
S/ startup. Implementation of an idea by Prof Br
/7 build by the user have heen successfully upld © | Arduino Mega 2560 or Mega ADK
g#define STRING VERSION CONFIG H _DaTE " " 1 Arduino Mega (ATmegal 280)
#define 3TRING CONFIG_H AUTHOR " (jcrocholl, Mini

/7 Taer-specis Burn Bootloader

Arduino Leonardo

/¢ SERIAL PORT selects which serial port should AL EIE

/4 Thiz allows the commection of wireless adapte Arduino Micro
A4 Gerial port 0 iz still used by the Arduino bg Arduine Mini w/ ATmega328

#define SERIAL_PORT 0 Arduine Mini w/ ATmegal68

e 4 . .. S R Arduino Ethernet
4 11}

I, o Fio 0

[Open Marlin Firmware Sketch using Arduino Software]




{Fo8}

Marlin_delta2 | Arduing 1.0.5
File Edit Sketch [Tools| Help

Auto Format Ctrl+T
Archive Sketch
marlin_delta2 Fix Encoding & Reload Ju] ConfigurationStore.h Configuration_adw.h ;IJG
#itndef CONFII Serial Monitor Ctrl+ Shift+M i
#define CONFII
Board ]
Af Thiz confis )
3
/¢ hdvanced sl Serial Port Comn
1 COom3 i i
F¢ BASIC 3ETTI Programmer ' E type, axiz zcaling, and endstop
¥ | COM34
Af User-speci] Burn Bootloader [T=play 1 [ Pronterface, etc] terminal window |

A4 startup. Implementation of an idea by Prof Braino to inform user that any changes made to ©
A4 build by the user have been successfully uploaded into firmware.

#define 3TRING VERSION CONFIG H DATE " " TIME  // build date and time

#define STRING CONFIG H ATUTHOR " (jcrocholl, Mini Kossel)™ /7 Tho made the changes. ("Blomker”

S¢ SERIAL_PORT selects which serial port should be used for communication with the host.

A4 This allows the connection of wireless adapters (for instance) to non-default port pins.
4 Berial port 0 iz still used by the Arduino hootloader regardless of this setting.
#define SERTAL PORT O

g2 byte maximum)

Arduino Mega 2 or Mega Al

[Select the COM Port]




M{ h_delta2 | Arduing 1.0.5 ESEEGE)

File H Sketch Tools Help

harlin_deltaz Configuration.k ConfigurationStore.cpp ConfigurationStare.k Configuration_adwy.h i

#ifndef CONFIGUEATION H -
#define CONFIGUEATION H

44 This configuration £ile contains the basic settings.
Af bdvanced settings can be found in Configquration adv.h
F4 BABRIC JETTINGE: select your board TCype, tenperatulre Sensor type, axis scaling, and endstop

fF Uzer-zpecified werzsion info of thiz build to display in [Pronterface, eto] terminal window

S startup. Implementation of an idea by Prof Braino to inform user that any changes nade to ©
A4 build by the user hawe been successfully uploaded into firmware.

#define ATRING _VERAION CONFIG H _DATE " " _ TIME  // build date and time

#define 3TEING CONFIG_H_AUTHOR “(jcrocholl, Mini Kossel)™ s/ Who made the changes. [("Blomker™

A4 BERIAL PORT szelects which serial port should be uzed for communication with the host.

44 This allows the connection of wireless adapters (for instance) to non-default port pins.
F4 fBerial port 0 iz still used by the Arduino bootloader regardless of this setting.
#define 3ERTAL FPORT 0O

Binary sketch size: 105,018 bytes (o 2 g8 byte maximum)

[Upload Sketch to Kossel Mini]




{F10}

@ Pronterface

EET)

File Tools Advanced Settings 7
Port |C0M34 J@| 230000 j Disconnect | Reset | Load file | 5D | | | Off |

Motors off |w [3000  wmjminz:| 1000 =

W@‘ﬂ @4

@é &

Heat: 0 ['I'fﬂ Set Check temp |
Bed: 0(@ff) | set | Watch

Ext’ude | Reverse iag
| -
e [2000 150 Graph offling
50 M114 | M119 | G1X0Y0 | G29 |

- -

Connecting...

start

Printer iz now online,

echo: External Reset

Marlin 1.0.0

echo; Last Updated: Feb & 2014 12:49:45 |
Authar: (jorocholl, Mini Kossel)

Compiled: Feb & 2014

echo; Free Memory: 3785 PlannerBufferBytes:
1232

echo:Hardcoded Default Settings Loaded
echo:SD init fail

Send

[Connect Pronterface to Kossel Mini]




A
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Jed to ensure Kossel Mini has no wiring or hardware issu

g

Verificatig rlin_delta2 firmware uploaded to Kossel Mini during {F10}.




{GO1}

[Verify Endstops & Auto Level Probe Status]

[MCODE]

[Sample Output]

=>>=»M119
SEMDING:M119
Reporting endstop status
¥_Max: open

¥_Max: open

z_min: TRIGGERED
Z_Mmax: open

[Observation: x_max, y_max, z_max]

[Observation: z_min]



{G02}
[Verify Nozzle/XYZ Carriages Homing]

[GCODE] or @’Z

[Observation: Nozzle/XYZ Carriages Movements]

[Important Note]



{G03}
[Verify Current Coordinates/Position]

[MCODE]

[Sample Output]

SEMDIMG:M114
X:0.00%:0,00£:239,00E:0,00 Count X: 425,52Y:425.527:425.52

[Observation: X:0.00Y:0.00Z:239]

[Observation: Count X: 425.52Y:425.527:425.52]

[ Important Note]



1G04}
[Verify Extruder Motor Extrude and Reverse Motion]

Extrude | Reverse

[MCODE] and QEeloly

| _| mm;
2.0 _| mm @ | 2000 1 min

[Observation: Extruder Motor Drive Gear Rotation]

[Important Note]



{Go5}
[Verify Hotend Temperature] |F __Crecktenp [Caution]

187

[GUI] Heat:"Dl:Dfﬂl =] Set| and 'ise 1 if
184
183

[Important Note]

[Observation: Hotend Target Temperature Sustainable]

[Observation: No Overheating at Effector]



Let’'s Calibrate




[ Differentiate XYZ Towers & XYZ Axes]

X-Tower mm




{HO02}

HOME : [0,0,Zmax]

Xmax

BED CENTER : [0,0,0]

[XYZ Axes and Coordinates]



OR [GCODE] NGESXUNUNZ0

[ GUI ]

[Nozzle Movement Control]

Nozzle movements are controlled by means of sending GCODE G1 + XYZ Coordinates

(in mm), or using GUI + Distance of Movement (in mm).

For GUI method, minus (-) sign meaning to move towards Min direction of the Axis. As
for GCODE, it represents the negative coordinates (<0), which in this case, we will
only have positive and negative X or Y coordinates. Z Axis will only have positive
coordinates (>0)




{HO4}

[Relative Movement] [Absolute Movement]

[Relative vs Absolute Movement]



{Ho5}

[Delta Kinematics Key Dimensions]

Ff Center-to-center distance of the holes in the diagonal push rods.

#define DELTA DIAGONAL ROD 213.5 // mu (215

S/ Horizontal offset from middle of printer to smooth rod center.
#define DELTA SMOOTH ROD OFFSET 136.5 // ww [137.0)

S/ Horizontal offset of the uniwversal joints on the end effector.
#define DELTA EFFECTOE_OFF3ET Z0 /7 nwm [(19.9)

[3]
S5 Horizontal offset of the universal joints on the carriages.
#define DELTA CARRIAGE OFFSET 12.0 /7 mm (159.5) [4]

[1]

[3]

[2]

[4]



{HO6}

Steps per millimeter - belt driven systems

The result is theoreticaly right, but you might still need to calibrate your machine to get finest detail. This is good start tho

Motor step angle

1.8° (200 per revolution)

Belt pitch

2 mim

Pulley tooth count

16
Result Resolution
100.00 10micron

Driver microstepping

1/16 - uStep (mostly Pololu) v

Belt presets

2mm Pitch (GT2 mainly) v
Teeth Step angle Stepping Belt
16 1.8° 1/16th 2mm

#define DEFAULT AXIS STEPS PER UNIT {100, 100, 100, 95}

[XYZ & E Stepper Motor Steps Per mm]




{HO7}
[Max Print Height/Print Bed Center Calibration Procedures]



[G29 Bed Auto Leveling]
GCODE GZ29 consist a set of continuous procedures which eventually align Nozzle to

move at uniform Z Height above a flat Print Bed.
After sending GCODE G29, 3 procedures as below will be automatically executed:

1. Deploy Z Probe
2. Probe Print Bed (at 37 Locations)

3. Retract Z Probe
Below is the snapshot of G29 main codes found in [Marlin_main.cpp]:




{HO09}

[G29: Deploy Z Probe]

deploy = probei) |
feedrate = homing feedrate[X 4XT5]:
destination[ A&xI3] = 25;
destination[¥ &¥I3] 9Z:
destination[ £ &xI5] 100;
brepare mowe raw(]):

feedrate = homing feedrate[ AXI5]/10;
destination[x &xI3] = 0O;
pPrepare mowe raw(]:

st_synchronize():

[Important Notes] :



{H10}
[G29: Probe Print Bed (at 37 Locations)]

[ #define AUTOLEVEL_GRID 26]

Xmin &




{H11}
[#define Z_PROBE_OFFSET {0, 14, -6.7, 0}]

Xmax

\V/ =T




{H12}

[G29: Retract Z Probe]

tetract = probe(] {
feedrate = homing feedrate[i LxT5]:
destination[s A¥I5] = curkent position[z &XIS] + 20;
pPrepare mowve raw(];

destination[x &¥I3]
destination[¥ AXI3]
destination[Z AXI3]
prepare mowe raw(] ;

 —

1} 1}
o |
Ly
=
i .
LT |
e

]
[h ]
=
hl

feedrate = homing feedrate[s LXTS]/10;
destination[Z &¥T3] = current position[s AxT5] - 19;} <:|

prepare mowe raw(];

feedrate = homing feedrate[s LXTS]:

destination[s &XI5] = current position[Z &AWIS] + 29;} <::|
prepare mowe raw(];

st _synchronize() :



[G29 Calibration Procedures]

G29 or Auto Bed Leveling Calibration procedures using Pronterface are as below:

1.

Deploy Z Probe manually by hand. Send MCODE M119 to verify "Z_min: open”
Send GCODE GZ28 to nullify any position errors introduced by 1.

Send GCODE GZ29 to start the Auto Bed Leveling procedures.

Once completed probing at the Last Probing Point (shown in {H10}), Z Probe
retraction procedure will begin by moving to coordinates specified in {H12}

In case Z Probe’s tip not position above the Retraction Cap Screw, quickly use
your fingertip as a support to allow lifting of Z Probe to docking position.

Once G29 procedures completed (idling), redeploy the Z Probe manually by
hand again.

Use Pronterface GUI to move the Z Probe’s tip right above the Cap Screw.
Once in position, send MCODE 114 and record down the X & Y coordinates.
Use Pronterface GUI to move Z Probe vertically downward in 1mm steps till the
Z Probe being lifted back into docking position. Send MCODE 114 and record
down the Z coordinate.

If needed, updates X and Y coordinates in {H12} as per value obtained in 7.

. If needed, updates value "19” to New Valuel using equation as follow

New Valuel = 30 - Value obtained in 8




[G29 Calibration Procedures Continue]

11.

12.

13.

If New Valuel updated in step 10, updates value "29” to New ValueZ2 as follow
New Value?2 = New Valuel + 10.

If values in 9 to 11 are updated in Marlin_delta2 firmware, reupload the
firmware using step {F10}. Remember to disconnect Pronterface before {F10}
Once upload is successful, Controller Board will be reset automatically and the
Print Bed interpolation/offset data stored during last GCODE G29 procedures
will be cleared.

. Repeat 1 to 13 until Z Probe is retracted properly without user intervention.

. Send MCODE M114 to verify that Z Coordinate is 40 (40mm above Print Bed)

. Send GCODE G1 X0 YO to center the Nozzle.

. Use GUI to move Nozzle gradually towards center of Print Bed [0,0,0], same as

the Nozzle position determined during {HO6} Step 7.

. Send MCODE M114 to verify if Z value is zero ("0”). If yes, G29 Calibration

completed.

. If step 17 is not achievable, or Z Value obtained in step 18 greater than "07,

reduce the Z Value in [#define Z_PROBE_OFFSET {0, 14, -6.7, 0}, eg, to -6.9,
or vice versa, then follow by reupload of firmware as per step {F10}

. Repeat 1 to 19 till Nozzle position at [0,0,0] is the same before & after G29

procedures.




[XY Plane Dimension Verification]

Once completed steps {HO5} to {H14}, perform verifications as follow using
Pronterface:

1.

Move Nozzle to 0.4mm above centre of Print Bed [0,0,0.4]

Move Nozzle to XY Plane Print Boundaries at Coordinates [85,0,0.4]

Verify Nozzle is 85mm from centre of Print Bed.

In case Nozzle is less than 85mm from centre of Print Bed, decrease value of
#define DELTA _DIAGONAL_ROD shown in Step {HO5}, or vice versa.
Reupload the updated Marlin_delta2 firmware as per procedure in {F10}

Repeat 1 to 5 till XY Plane’s dimension is as per defined (85mm)

Repeat 1 to 5 again with other XY Plane Print Boundaries at Coordinates
[-85,0,0.4], [0,85,0.4] and [0,-85,0.4]. In theory, if the unit is built with
proper symmetry, they should be uniformly 85mm from the centre of Print Bed
as well.
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= Let’s Slice and Print

 Processing using Slic

—~



{101}

% Slicir | )
File Piater Window Help
Plater | Print Settings | Filament Settings | Printer Settings
d Add... Delete Delete A Arrange otate ale 5 = Settings
Name Cop... 5CZ Print settings:
| Blomker KM Default  + |
Filament:
| Blomker KM Default |
Printer:
| Blomker KM Default  + |
Drag your objects here
4 il [ - =
Info
Size: Volume:
Facets: Materials:
Manifold:
Yersion 1.0.0RC2 - Rernember to check for updates at http://slic3r.org/

[Run Slic3r Software]
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& Shic3r

ESEER™)

File Plater Window Help
Plater | Print Settings | Filament Settings| Printer Settings
o Add... || o Delete ”,ﬁ Delete All ” &, Arrange ||£”£”E”£”¢_) Rotate... ||_ o Scale.. ||.,:°: Split || Wiew ||_Ha Settings... |

Mame Cop... 3CE Print settings:
10mm Calibration Cube... i | 10¢ |Blnmker KM Default v|
Filament:

| Blomker KM Default |

Printer:
| Blomker KM Default v |

=
; (]
- |_,=-3Exp|:|rt G-code... |

| Export STL... |
F

4 I

Info
Sizes 10,00 210,00 x 10.00 Volume:  1000.00
Facets: 12 (1 shells) Materials: 1
X=0 Manifold: Yes
Loaded 10mm Calibration Cube.5TL

[Load .STL file and Generate .GCODE for First Test Print]




[Prepare PLA Filament]
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[Filament Feeding]
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[Deploy Z Probe by Hand and Pre Heat Hotend]
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I !
&b Pronterface l =Hic) |i3—]
File Tools Advanced Settings 7
T
Port |C0M34 j@| 250000 j Disconnect | Reset | Load File | SD | Print | | Off |

Files\10mm Calibration Cube,gcode, 2461 lines
451.469514847 mm of filament used in this print

Motors off |X"f: 3000 ﬁ'ﬂmfmin 7 | 3000 :ll I Loaded D: M KosselMini_Windows\Blamker KM -

The print goes:

- from -12.43 mm to 12.43 mm in ¥ and is 24.86 mm
wide

- from -12.43 mm to 12.43 mm in ¥ and is 24.86 mm
deep

I,——-ll - from 0.00 mm to 10.00 mm in Z and is 10,00 mm
high
_,J Estimated duration: 34 layers, 0:13:05

&@ﬁ e

Heat: 215 0 Set Chedk temp
Bed: Off [0 (off) set [V Watch
Extrude | Reverse 217
216
| _Imm;r
2.0 _lmm@ 1000 —| min b30EL EXD
214 M119 | M114 | G1X0Y0 | G29 | -
213
+
T:214.6 [215.0 B:0.0 /0.0 TD: 214.6 /215.0 @:83 B@:0 G2 | ﬂ

[Load .GCODE for Test Print]




[Printing In Progress]




[Measure and Fine Tune]

































