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I HAVE ASSEMBLED THE PRINTER: WHAT NOW? 
Congratulations. But before you can start printing, there are still many things left to do. The 

purpose of this document is to help you with the next steps of configuring, testing and 

calibrating your TevoTM Tarantula printer. These next steps are crucial to best performance 

and quality prints. 

 

This document also contains a number of improvements and suggestions for your TevoTM 

Tarantula printer. Links to the upgrade parts are included which you can print. 
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FINAL ASSEMBLY AND ADJUSTMENT 
Assemble the printer according to the instruction manual BUT 

• Make sure the end-stop switch is fitted to the X-AXIS assembly before mounting the 

assembly on the rail else you will have to take it all apart later to fit the end-stop 

switch. The end-stop is located on the left side (looking from front) 
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• The Y-AXIS stepper motor should be placed on the right side (looking from the rear) 

and the Y-AXIS end-stop switch placed on the left side at rear. This means the bed 

position will be 0,0,0 with the bed all the way back and print-head at front-left side 

of the bed. Otherwise, the amount of travel in Y-AXIS will be limited to less than 

200mm (if the Y-AXIS end-stop is fitted at the front of the printer) 

 
 

Purchase extra M4x10mm hex bolts and T-NUTS so that extra L shaped mounting brackets 

can be fitted to the corners of the frames for strengthening 

 

 

  



15 | P a g e  

 

SOFTWARE 
You should install the following software 

• Arduino IDE 

• Splic3r 

• Repetier-Host 

• Sketchup 2017 Make (used to create 3D models) 

 

 

STARTING THE PRINTER FOR THE FIRST TIME 
There is no need to connect the computer to the printer board. 

 

Connect the 12V power supply and turn on the power. The LCD should light and the display 

will show the printer details after a few seconds. 

 

Line1 TempExtruder x/target    TempBed x/target 

Line2 X pos Y pos Z pos 

Line3 FR 100% (ExtruderFeedRate)  SD ---%  (printed) o--:-- (Elapsed Print time) 

Line4 Message 

 

Pressing the knob displays the menu, and rotating the knob scrolls the menu option 

selection up or down. When a menu option is selected (first two characters are -> ) pressing 

the knob selects that option and may display a sub-menu or perform the requested action. 

  

https://www.arduino.cc/download_handler.php?f=/arduino-1.6.8-windows.zip
http://dl.slic3r.org/win/
https://www.repetier.com/
https://www.sketchup.com/download?sketchup=make
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The main display screen is 

 

InfoScreen 

Prepare 

Control 

No SD Card 

 

For more information on the LCD menu (Marlin firmware) please see Appendix 1 
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SET THE END STOPS FOR EACH AXIS 
The end-stops are manually adjusted. Adjust one end-stop at a time. Do this with the 

printer turned off. 

 

X-AXIS END STOP 

 
The X-AXIS end-stop is on the X-AXIS assembly and hits against the Z-AXIS frame when the 

head assembly moves fully to the left side (looking from front).  

 

This defines the 0 position for the X-AXIS 

The X end-stop switch should engage when the X-AXIS is all the way to the left with the 

print nozzle on the left edge of bed. Check that the print nozzle is a few mm in from the left 

edge of the bed when the X-AXIS end stop is engaged. 

 

Y-AXIS END STOP 
The Y-AXIS end-stop switch is on the 20-20 frame near the Y-MOTOR (right side). The end-

stop switch hits against the hot-bed acrylic frame.  
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Manually move the hot-bed so that the print nozzle is about 5cm in from the front edge of 

the bed. 

Mount the Y end-stop switch on the frame with the screws and lock nuts slightly loose and 

then slide the bracket and end-stop so that the switch lever engages against the hot-bed 

frame. Tighten the lock screws. 
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INITIAL LEVELLING OF THE HEAT BED 
Ensure power is OFF. Turn each bed corner screw so that about 2mm of thread is exposed 

at the bottom of each knurled knob. 

 

Manually move the Y-AXIS so that the bed is forward to the front of the printer. Manually 

move the X-AXIS so that the print head is positioned about 5cm in from the left edge of the 

bed (looking from the front). 

 

Manually move the Z-AXIS by turning the lead screw slowly until the print head is just above 

the back-left corner of the bed. Use a thin sheet of plastic to slide between the bed and 

print nozzle – there should be a very slight tug on the plastic when the print head is at the 

correct height. Adjust the bed height using the knob at the bottom till the correct height is 

obtained. 

 

Repeat for each of the remaining corners. I used an automotive feeler gauge of 0.4mm as a 

reference. This worked well. 

 

Z-AXIS END STOP 
Locate the Z end-stop switch on the left rear bottom of the frame. With power OFF, 

manually turn the Z lead screw so that the print nozzle is about 2mm above the hot-bed. 

 

Move the end-stop into place on the frame such that the Z end-stop switch is just engaged 

against the bottom of the X end assembly. Lock the screws in place. 

 

 
 

The end stops may need minor adjustment later. 
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THE FILAMENT I USED TO SETUP THE PRINTER 
I purchased a number of 1Kg rolls of PLA 1.75mm filament from the same source on 

Aliexpress (seller Skywalker 3D store at USD22 per roll) 

 

https://www.aliexpress.com/item/Black-color-PLA-3d-printer-filament-high-strength-1kg-

pla-filament-impressora-3d-filamento-1-75mm/32811453761.html 

 

I used the Black color to set-up the printer and all settings in this document refer to this 

filament. Once setup correctly, the filament was trouble free and I could print part after 

part for hours at a time without any jams or clogs. 

 

I found the use of a filament cleaner very beneficial and necessary. Kapton tape was used 

on the bed surface and the tape needed to be replaced after every 4-5 prints as the tape 

quickly lost its ability for adhesion quality (the part would no longer stick to the tape). 

 

In addition, I found the setting of the print head about 0.25mm above the bed surface to be 

crucial, as well as levelling the bed. I used an automotive feeler gauge for these 

measurements and adjustments. 

 

I found that changing filament color requires a temperature tower and recalibration of the 

extrusion value for best results. Sometimes even a small change (5 degrees) in bed 

temperature can also help. Even from the same supplier, filament rolls varied in 

temperature requirements depending upon the color of the filament. 

 

It is important to keep the filament clean and stored in an airtight container (with 

desiccant) when not in use. After printing the parts, I always removed the filament from the 

printer when not in use as I do not print every day (a couple of times a week). 

https://www.aliexpress.com/item/Black-color-PLA-3d-printer-filament-high-strength-1kg-pla-filament-impressora-3d-filamento-1-75mm/32811453761.html
https://www.aliexpress.com/item/Black-color-PLA-3d-printer-filament-high-strength-1kg-pla-filament-impressora-3d-filamento-1-75mm/32811453761.html
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TEST THE STEPPER MOTORS 
One of the first things to do is check that the stepper motors are working. 

 

With power off, manually move the Z axis so that the print nozzle is about 10mm above the 

hot-bed surface by manually turning the lead screw. Next move the hot-bed so that the 

nozzle is approximately centred on the bed. 

 

TEST EACH STEPPER MOTOR 

Turn the 12V power on. From the main screen, select Prepare, then rotate the knob to 

scroll down, highlight Move Axis, press the knob to select, scroll down to select 1mm and 

press the knob again. 

 

First test the X-AXIS. Rotate the knob slowly and once the value goes above 0 the motor 

should step (in the left-right direction across the bed). If the wrong motor moves then you 

have connected the motor to the wrong socket on the board. TURN POWER OFF. Then 

change the stepper motor cable.  

 

Never disconnect or change stepper motor cables when power is ON. 

 

Next test the Y-AXIS and then the Z-AXIS. 

 

Once the motors are moving it is now time to test the home all axis command. 

 

Before doing this, make sure you can quickly turn off the power to the printer if something 

goes wrong. 

 

WITH POWER OFF 

Manually move the X-AXIS and Y-AXIS so that the print nozzle is at the center of the hot-

bed. Manually move the Z-AXIS so that the print nozzle is about 10mm above the hot-bed. 

 

TEST THE END STOPS 

It is a good idea to test the end stops using Repetier-Host. To do this only requires a USB 

cable connection from a computer to the printer (you can leave the main power supply off). 

More details on how to do this is found here. 

 

TEST HOME ALL AXIS 

Power on the main power supply, Goto the Prepare menu, select HOME ALL AXIS and click 

on it. The bed should be positioned to the left front rear and then the print head should 

lower till the end-stop engages and then lift up slightly ending up just above the surface of 

the bed. If the print nozzle is too low you can use the bed screws to adjust the bed lower or 

try to reposition the Z-AXIS end-stop so that it engages a bit sooner. 
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If things go haywire (such as the motor failing to stop) turn power off as quick as you can. 

This indicates either there is an issue with the wiring of the end-stops (perhaps you plugged 

the X end-stop into the Y connector on the board; an end-stop could be faulty; or you did 

not position the end-stops correctly). 

 

Fix any issues before continuing. See Appendix 2 for information on testing the end-stop 

switches using Repetier-Host 

 

SET HOME OFFSETS 

ONCE THE HOME ALL AXIS WORKS – THE NEXT COMMAND SHOULD BE SET HOME 

OFFSETS ON THE LCD MENU 

 

This sets the current printer X, Y and Z positions to absolute 0, 0, 0 

 

You should do the SET HOMEOFFSETS immediately after each time you HOME ALL AXIS 

when starting the printer. 

 

LEVEL THE BED 

Home the Z axis using the Prepare menu. Finally, you need to readjust the heat-bed so it 

is level, using the four corner adjustment screws, so that when the print-head is at Z 

position 0, the nozzle is just above the surface of the bed. 

 

 

NEVER DISCONNECT A STEPPER MOTOR CABLE WHEN 12V POWER IS ON 
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CALIBRATION  
BED POSITION 0,0,0 
After setting the end-stops, levelling the hot-bed (manually), and doing a HOME ALL from 

the menu, the hot-bed should be at the left rear (looking at printer from front) and the 

print-head at the front edge of the hot-bed at the left and just above the hot-bed plate. 

 

Calibration is VERY important for printing accurate models. You need to calibrate the 

printer for best results. If you asked the printer to print a model which had overall 

dimensions of 120mm by 87mm the printer might actually print a model with different 

dimensions. To ensure accuracy in X, Y and Z directions, the printer needs to be calibrated. 

 

A good video tutorial showing the steps to calibrate your printer is found here. 

 

INITIAL STEPS TO PREPARE FOR CALIBRATION 
Use the LCD menu (Control-Motion-Steps/mm) to get the current steps/mm values for 

X/Y/Z and Extruder 1 and write them down (mine are below) 

o Xsteps /mm   +080.00 __________ 

o Ysteps /mm  +080.00 __________ 

o Zsteps /mm   +1600.0 __________ 

o Esteps/mm   +0100.0 __________ 

 

 

  

https://www.youtube.com/watch?v=ZfqeTzc3NpM
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FOR X AND Y DIRECTIONS  
• X axis is left to right looking at the front of the printer 

• Y axis is front to back looking at the front of the printer 

• Affix the ruler on the hot-bed so that it is orientated along the X direction 

• Turn power ON 

• HOME ALL THE AXIS’S 

• HOME OFFSETS 

• Use the LCD Menu to move the X motor (slowly) so that the took-pick/needle is 

positioned at start of ruler at 0 

• Now move the X motor in direction of ruler 100mm (10cm) using the LCD menu move 

function 

• Measure the distance travelled in millimetres (look at the ruler) 

• Determine the new steps/mm value  

• You can find out the current steps/mm for the X-AXIS using the LCD menu – Control-

Motion-Steps/mm-Xsteps/mm 

• New Value steps/mm = 100 * CurrentSteps-per-mm / Measured-distance-in-mm  

• I measured exactly 100mm so no change was necessary 

• Enter the new value (Motion) 
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Repeat for the Y axis, this time using the Y motor. You will need to re-orientate the ruler so 

that it is in the Y direction. 

 

• You can find out the current steps/mm for the Y-AXIS using the LCD menu – Control-

Motion-Steps/mm-Ysteps/mm 

• I measured exactly 100mm so no change was necessary 
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FOR Z DIRECTION  
• Z axis is up and down looking at front up printer 

• Attach the needle to the Z assembly on the left side above the top wheel so it points 

horizontally towards the center of hot-bed  

• Attach the ruler to the inside of the 2020 aluminium frame so that 0 is near needle and 

the rulers maximum value is to the top of the printer  

• Use the LCD menu to move the Z stepper motor so that needle points to 0 on the ruler  

• Use the LCD menu to move the Z stepper motor upwards 100mm  

• Measure the distance travelled (in millimetres) 

• Determine the new steps/mm value  

• New Value steps/mm = 100 * CurrentSteps-per-mm / Measured-distance-in-mm  

• I measured 99mm so a change was necessary 

• = (100 * 1600) / 99 = 1616.16 

• Enter new value (Motion) 

  

 
Note that this value is not saved permanently and is lost when the printer is turned off. The 

two ways to overcome this is to make this permanent in firmware or add the calibration 

value to the start-up gcode in the splic3r program.  



29 | P a g e  

 

EXTRUDER CALIBRATION  
• Turn on the hot-bed and extruder (else the extruder motor will not turn) via the LCD 

menu (Prepare-Preheat) 

• Using the lever on the extruder to release tension, feed the filament into the extruder so 

about 2cm is above top of extruder  

• Mark the filament at the top of the Bowden connector as the first mark  

• Use the LCD Move Z-AXIS command to extrude 100mm of filament. It is important to do 

this by turning knob slowly (too fast and you will get an inaccurate reading) 

• The extruder stepper motor will start to feed the filament  

• Wait till the extruder stepper motor has stopped 

• Mark the filament again at the top of the Bowden connector 

• Using the lever on the extruder to release tension, remove the filament and measure the 

actual distance fed (distance between the two marks in millimetres) 

• You can find out the current steps/mm for the extruder using the LCD menu – Control-

Motion-eSteps  

• I measured the length of filament extruded to be 104mm 

• Now calculate the new steps/mm = 100 * 100 / 104 = 96.15 

• Enter the new extruder steps/mm value (Motion) 

 

 
Remember to write these values down as they are needed if you need to re-enter them 

later or if you intend to upgrade the firmware (as the values will need to be entered into 

the configuration file). 
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The values can also be send to the printer as part of the initial GCODE specified in Slic3r 

when printing.  

 

You should redo the extruder calibration for each new filament roll. 
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LOADING SOFTWARE 
Before we begin printing 3D models, some software must be installed and configured. We 

will start with Slic3r because that will be used later. 

 

In general, the steps for 3D printing are 

1. Create the model using a modelling program such as Sketchup Make 2017 

2. Export the model as a STL ASCII file 

3. Import the STL file into Repetier-Host and slice it into layers 

4. Export the layers as a GCODE file (ASCII) 

5. Copy the GCODE file to an SD card 

6. Insert the SD card into the printer 

7. Make sure the filament is loaded and the printer ready 

8. Select the file and the print 

 

INSTALL AND CONFIGURE SPLIC3R 
Download the following file (for Windows users)  

  http://dl.slic3r.org/win/slic3r-mswin-x64-1-2-9a-stable.zip 

 

Extract the zip file into a suitable folder (you will need to make one and copy the zip file 

there before extracting). Run the Slic3r.exe program and configure the slicer defaults. 

 

 Configure Splic3r  
Set the printer bed size to rectangular 200mm x 200mm and the Z offset to -0.4mm, then 

click the Save Icon 

 

http://dl.slic3r.org/win/slic3r-mswin-x64-1-2-9a-stable.zip
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 Set filament (1.75mm), nozzle size (0.4mm), Lift Z (1.5mm) and retraction length (2mm), 

then click the Save Icon 

 
  

Set Custom G-code for Start and End, and enter the G or M Codes are shown below, then 

click the Save Icon 

 
 

I have used the M206 command to set the home offset values to 0 immediately after homing all 

the axis’s. Note that I have used the M92 command to specify my calibration and extrusion 



33 | P a g e  

 

values. If I was using an auto-level sensor I could specify the G29 code and save this as a 

separate profile in Slic3r.  

 

This completes the initial configuration of Slic3r. Next, we will configure Repetier-Host. 

 

Alternatively, you can download the following configuration bundle file and import the settings 

directly into Splic3r. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Documentation/Robert-

Slic3r_config_bundle.ini/download 

 

Note that any PID and calibration values send to the printer are not saved/remembered by 

the printer and must be resent to the printer each time the printer is powered on. 

To permanently save the PID and calibration values requires loading new firmware to the 

printer.  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Documentation/Robert-Slic3r_config_bundle.ini/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Documentation/Robert-Slic3r_config_bundle.ini/download
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INSTALL AND CONFIGURE REPETIER-HOST 
Download the Repetier host file 
 

  https://www.repetier.com/download-software/  

 

Run the install program 
 

Configure the printer 
Connect the printer to the computer using the supplied USB cable. Run the Repetier-Host 

program, Select the printer settings, then the Connection tab. Set the correct com port for 

the printer, and the Baud rate to 115200, then click Apply, then click OK. 

 

 
  

https://www.repetier.com/download-software/
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You can directly control the printer using the Manual Control tab. 
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PID TUNE HOT-BED AND HOT-END 
PID tuning means calibrating the temperatures of the hot-end (print nozzle) and hot-bed. 

The calibration is performed over a number of cycles and helps keep temperature 

fluctuations to a minimum. 

 

PID tuning is normally done manually by issuing M-code commands to the printer (use the 

manual control tab of Repetier-Host). The computer must be connected to the printer using 

the USB cable. The 12V Power Supply must be connected and turned on. 

 

Once PID tuning is complete, the PID values returned by the calibration are entered into the 

firmware of the printer. 

 

To PID the printer, start Repetier-Host and connect to the printer. The diagram below 

shows where to enter the required code that will be sent to the printer to start the PID 

auto-tune sequence.  

 

 

 

PID Tuning the hot-End: Example 

The M303 command is used to tune the hot-end. This command specifies the hot-end or 

bed, the number of cycles (C) and the desired temperature (S). An example is below, which 

performs a hot-end tune for 8 cycles to 200° 

 

M303 E0 S200 C8 

 

This will heat the first nozzle (E0), and cycle around the target temperature 8 times (C8) at 

the given temperature (S200) and return values for P I and D.  An example of the output 

looks like 

 

09:00:36.426 : PID Autotune start 

09:03:56.456 : bias: 69 d: 69 min: 198.07 max: 202.64 Ku: 38.44 Tu: 27.03 

09:03:56.456 : Classic PID 

09:03:56.456 : Kp: 23.07 Ki: 1.71 Kd: 77.94 
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09:04:23.194 : bias: 69 d: 69 min: 198.01 max: 202.33 Ku: 40.72 Tu: 26.54 

09:04:23.194 : Classic PID 

09:04:23.194 : Kp: 24.43 Ki: 1.84 Kd: 81.06 

09:04:50.259 : bias: 69 d: 69 min: 198.04 max: 202.29 Ku: 41.32 Tu: 26.87 

09:04:50.259 : Classic PID 

09:04:50.259 : Kp: 24.79 Ki: 1.85 Kd: 83.28 

09:05:16.684 : bias: 69 d: 69 min: 197.98 max: 202.12 Ku: 42.49 Tu: 26.21 

09:05:16.684 : Classic PID 

09:05:16.684 : Kp: 25.49 Ki: 1.95 Kd: 83.54 

09:05:44.062 : bias: 68 d: 68 min: 198.10 max: 202.33 Ku: 40.94 Tu: 27.20 

09:05:44.077 : Classic PID 

09:05:44.077 : Kp: 24.56 Ki: 1.81 Kd: 83.51 

09:06:12.001 : bias: 68 d: 68 min: 197.98 max: 202.43 Ku: 38.93 Tu: 27.69 

09:06:12.001 : Classic PID 

09:06:12.001 : Kp: 23.36 Ki: 1.69 Kd: 80.85 

09:06:12.001 : PID Autotune finished! Put the last Kp, Ki and Kd constants from below into 

Configuration.h 

09:06:12.001 : #define  DEFAULT_Kp 23.36 

09:06:12.001 : #define  DEFAULT_Ki 1.69 

09:06:12.001 : #define  DEFAULT_Kd 80.85 

 

The reported Kp, Ki, and Kd values from the PID tune command are then entered using the 

LCD menu Control-Temperature or directly into the firmware file (when upgrading the 

Marlin firmware) 

  PID-P 

  PID-I 

  PID-D 

 

PID Tune the hot-end 

Type the command to pid-tune your hot-end and when finished record the PID values for 

later use. These can be entered as part of the start-up GCODE in Splic3r using the M301 

command. 

 

For the above, the gcode to add to Slic3r would be 

 

M301 P23.36 I1.69 D80.85  
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PID Tuning the print-bed 

The M303 command is also used to tune the print-bed. The example below will heat the 

print bed (E-1), and cycle around the target temperature 5 times (C5) at the given 

temperature (S60) and return values for P I and D. 

 

M303 E-1 S60 C5  

 

09:07:36.536 : PID Autotune start 

09:11:27.446 : bias: 93 d: 93 min: 59.91 max: 60.19 Ku: 857.03 Tu: 12.94 

09:11:27.446 : Classic PID 

09:11:27.446 : Kp: 514.22 Ki: 79.46 Kd: 831.94 

09:11:38.353 : bias: 98 d: 98 min: 59.77 max: 60.13 Ku: 689.97 Tu: 10.81 

09:11:38.353 : Classic PID 

09:11:38.353 : Kp: 413.98 Ki: 76.57 Kd: 559.55 

09:11:50.917 : bias: 80 d: 80 min: 59.92 max: 60.29 Ku: 554.37 Tu: 12.45 

09:11:50.917 : Classic PID 

09:11:50.917 : Kp: 332.62 Ki: 53.42 Kd: 517.73 

09:11:50.917 : PID Autotune finished! Put the last Kp, Ki and Kd constants from below into 

Configuration.h 

09:11:50.917 : #define  DEFAULT_bedKp 332.62 

09:11:50.917 : #define  DEFAULT_bedKi 53.42 

09:11:50.917 : #define  DEFAULT_bedKd 517.73 

 

PID Tune the heat-bed 

Type the command to pid-tune your heat-bed and when finished record the PID values for 

later use. These can be entered as part of the start-up GCODE in Splic3r using the M304 

command. 

 

For the above, the gcode to add to Slic3r would be 

 

M304 P332.62 I53.42 D517.73 
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PRINT THE 20MM CUBE CALIBRATION MODEL 
Download the model from the link below 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Calibration-

Models/20mmCube.stl/download 

 

  
 

Start Repetier-Host 
 

Load the 20mm Cube calibration model 

20mmCube.stl 

 

Specify the Slicer to Use 

Goto the slicer tab 

  Specify the slicer – click MANAGER 

  Specify the configuration and executable directories for Slic3r 

 
 When finished, click APPLY then close the window  

  

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Calibration-Models/20mmCube.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Calibration-Models/20mmCube.stl/download
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Configure Splic3r 

Click the Configuration button to pop up the Slic3r program configuration details. There are 

a number of different screens and parameters that will need changing. When finished, click 

the SAVE button icon and give the settings a name (which is specified in Repetier Host). 

 

Alternatively, you can input the settings by loading this profile.  

 

The settings you need to change are below. Remember to save the settings after each 

change is made. 

 

Print Settings 

 
 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Documentation/Robert-Slic3r_config_bundle.ini/download
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Filament Settings 
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Printer Settings 

 
 

 
Note that my g-code calibration values (M92) are most likely different from yours. 
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Once you have saved all the settings, close the Slic3r program window 
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Set the slic3r settings in Repetier Host 

Select the correct profile that you used to save each of the Slic3r settings (in the examples 

above I had saved the Slic3r profile as Robert) 

 

 
 

Splice the model 

Click the Slice with Slic3r button. This slices the model into a number of layers which the 

printer will print layer by layer. Once finished the program will display the Print View 

window with an estimation of printing time and filament used. 

 

There are about 330-360 meters in a 1Kg 1.75mm filament roll. This 20mm cube takes 

about 1.93 meters of 1.75mm filament to print and will take around 31 minutes to print. 

 

It is a good idea to keep a record with each roll of the amount of filament used so that you 

know when you need to print a model whether you have sufficient length on the current roll. 
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Save for SD Print 

Insert the SD card. To save the printing code onto the SD card, click the Save for SD Print 

button. 

 

  
 

Select the driver for the SD card and save the file as 20MMCUBE.GCO  

Note: Do NOT check the option Save in Binary Format  

 

Exit Repetier-Host  
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GETTING READY TO PRINT THE 20MM CUBE 
• MAKE SURE THE BED IS LEVEL 

• MAKE SURE THE BED SURFACE IS CLEAN 

• Insert the SD card into the SD slot behind the printer’s LCD 

• Turn the printer ON 

• Auto-home all axis’s 

• Set Home Offsets 

• Use the LCD menu to preheat the hot-bed and hot-end (Prepare-Preheat PLA-Preheat 1 

and then Prepare-Preheat PLA-Preheat PLA Bed) 

• Wait for the Bed and Hot-end temperatures to reach the set points (you can see the 

temperatures rise on the main LCD screen) 

• Load the filament, and holding the extruder lever, push the filament all the way up 

through the extruder, into the PTFE tube and into the hot-end as far as it will go 

• From the main LCD screen, select the Print from SD Card menu and then select the file 

20MMCUBE.GCO 

 

 

CHECKING THE PRINT RESULT 
Once the part is printed, wait for the printer to cool down (about 5 minutes). 

 

Carefully remove the part and use a digital calliper to accurately measure the depth (Y), 

width (X) and height (Z) of the printed part. 

 

If all values are exactly 20mm, then nothing needs adjusting. If not, then the corresponding 

X, Y and Z values will need adjusting before being able to print 3D parts to the correct 

ratios. 

 

 

ADJUST THE EXTRUDER AND X-Y MULTIPLIERS IF REQUIRED 
To adjust the X, Y and Z multipliers, please refer to the Calibration section. 

 

 

FINDING THE BEST TEMPERATURE FOR PRINTING 
To determine the best printing temperature for the current roll of PLA you are using, it is 

necessary to print a calibration tower. This has a number of layers printed at different 

temperatures. One the tower is printed, you would select the temperature that gives the 

best result as the hot-end temperature for that specific roll of filament.  
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TEMPERATURE TOWER FOR PLA 
To determine the best printing temperature for a specific roll of PLA, print a temperature 

tower. This prints a triangular tower with a number of different height sections printed at 

different extruder temperatures. The G-CODE has been manually edited to send the correct 

temperature setting for each height segment. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Calibration-

Models/TowerPLA.gco/download 

 

Download and copy the file TOWERPLA.GCO to the SD card.  

 

Getting ready to print the temperature tower 

 

• Insert the CD card into the SD slot behind the printer’s 
LCD 

• Load the filament, and holding the extruder lever, push 

the filament all the way up through the extruder, into the 

PTFE tube and into the hot-end as far as it will go 

• Turn the printer ON 

• Use the LCD menu to preheat the hot-bed and hot-end 

(Prepare-Preheat PLA-Preheat 1 and then Prepare-

Preheat PLA-Preheat PLA Bed) 

• Wait for the Bed and Hot-end temperatures to reach the 

set points (you can see the temperatures rise on the 

main LCD screen) 

• Auto-home all axis’s 

• Set Home Offsets 

• From the main LCD screen, select the Print from SD Card 

option and select the file TOWERPLA.GCO 

 

 

Once the part is finished and the bed has cooled down, remove the part from the print bed 

and inspect the quality of the print. 

 

Find the division where the print quality is best and locate the temperature marker (text on 

the model) for that height. You will then need to enter this value into the printer 

configuration. 

  

Set the Preheat settings from your temperature tower results 

Use the LCD menu (Control-Temperature- Preheat PLA Conf-Nozzle) to set the preheat 

settings for your filament roll. 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Calibration-Models/TowerPLA.gco/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Calibration-Models/TowerPLA.gco/download
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For best results, you should determine the best print temperature for each PLA roll that you 

have, as there will be differences between manufacturers and between rolls. 

 

Add the required value to your GCODE start sequence in Splic3r. If the desired value of the 

hot-end temperature was 210 degrees, add the following command to your start-up 

GCODE. 

 

M104 S210 ; set hot-end to 210 

M109 S210 ; wait for hot-end to get up to temperature 210 

 

There is also a temperature tower available for ABS or PETG filament 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Calibration-

Models/TowerABS.gco/download 

 

 

 

NOW YOU ARE READY TO START 3D PRINTING 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Calibration-Models/TowerABS.gco/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Calibration-Models/TowerABS.gco/download
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WHAT TO DO NEXT: SUGGESTIONS AND 

UPGRADES 
 

KEEP TRACK OF YOUR FILAMENT USED 
When using Repetier-Host, the application will show the time to print the part, as well as an 

estimate of the amount of filament that will be used (based on the current slicer settings). 

 

   
Repetier-Host     

 

You need to keep track of your filament rolls 

and the amount of filament that each roll 

has left.  

 

I use a simple spreadsheet to keep track of 

usage. The basic assumption is that there is 

around 330 meters of filament per 1.75mm 

PLA roll. 

 

Each time I want to print a module/part I 

check the spreadsheet to help select a roll 

that has more than enough filament left to 

print the part. 

 

After printing a model/part I update the 

spreadsheet. 

 

If you do not keep track of the filament used 

then you can easily attempt to print a part 

and then run out of filament before the print 

is finished. 
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WHAT TO DO ABOUT ELEPHANT FEET 
When printing the 20mm cube, you might notice that the base seems squashed and larger 

in size than the rest of the model. This is called elephant feet and can be caused by a 

number of issues. 

 

 
 

To reduce this effect,  

• Ensure the bed is level 

• Ensure that the print nozzle is about 0.2mm above the bed when Z is homed  

• Try turning the fan on at print layer 2 

• Try lowering the bed temperature by 5 degrees after the 1st layer 

• Try a fan shroud (will mean adding a second fan, probably 40mmx40mm) 

• Try printing a brim. If the brim is printed correctly then the brim should basically 

come off easily by hand. If the brim is stuck tight to the model then the printer 

settings need adjusting 

• Try decreasing the Z offset 0.1mm at a time – it could be that the print head is too 

low and squashing the filament 
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PRINTING ISSUES 
 

First Layer not sticking to bed 

• Print head too high (especially if the track is not slightly squished) – decrease Z 

offset by 0.1mm and resplice model, repeat to find the best Z offset settings 

• Level the bed 

• Use Kapton tape or other method to improve the bed adhesion (tape does wear 

after 5-10 uses) 

• Print head may be too low 

• Decrease the first layer speed to 20mm/s 

• Ensure the fan is OFF for the first two layers 

• Calibrate extruder and enter settings in firmware or splicer program 

 

Extruder clicking at first layer 

• A clicking extruder indicates that the extruder cannot push the filament through the 

print head 

• Check that the print head is not too low 

• Level the bed 

• Increase the first layer speed by 10-20% 

• Calibrate extruder and enter settings in firmware or splicer program 

• Increase the Z offset by 0.1mm and try again 

 

Extruder clicking after 5-10 minutes 

• Extruder clicking indicates a clogged nozzle 

• This can be caused by the hot-end temperature being too high 

• Is the PTFE tube fully inserted into the hot-end 

 

Extruder clicking at final layers 

• Extruder clicking indicates a clogged nozzle 

• This can be caused by the hot-end temperature being too high 

• Increase the final layer speed by 10-20% 

• Check that the PTFE tube fully inserted into the hot-end 
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STIFFEN THE OUTER FRAME WITH L SHAPED 2020 and 2040 

BRACKETS 
Print out some L shaped corner brackets and use the M4 x 10mm bolts and T-Nuts to stiffen 

the frame at each corner (front and rear). 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-

2020-L-Bracket.stl/download 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-

2040-L-Bracket.stl/download 

   

 

 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-2020-L-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-2020-L-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-2040-L-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-2040-L-Bracket.stl/download
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STIFFEN THE INNER FRAME WITH BRACKETS AT X-Y-AXIS CENTER 

OF FRAME 
Print out 6 brackets and use the M4 x 10mm hex bolts and T-Nuts to stiffen the frame at 

the center between the X-Y-AXIS (4 brackets needed). The remaining 2 brackets fit at the 

top right and top left corners of the frame. 

The brackets are designed such that they fit over the existing corner L shaped metal inserts 

(with hex grub screws) that hold the frame together. There is no need to remove these 

existing brackets. 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/XY-AXIS-

Center-Bracket.stl/download 

   

 

Print 6pcs, 24pcs M4 hex bolts and 24pcs 4mm T-Nuts required 

 

 
 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/XY-AXIS-Center-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/XY-AXIS-Center-Bracket.stl/download
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USE A FILAMENT CLEANER FOR SMOOTH FEEDING 
This cleans the filament before it goes into the extruder is mounted on the front of the 

frame underneath the extruder. The hole diameter for the filament is 4mm so supports 

1.75mm and 3mm filament. Fill the large hole with some kitchen sponge cut to size and 

push the filament through it up into the extruder. Replace the sponge every few prints (or 

simply wash clean).  

 

Some users suggest using a few drops of Canola oil which can help reduce filament 

clogging. Two drops of oil is more than ample. Too much and the oil will adversely affect 

print quality. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-

Cleaner.stl/download 

 

  

 
 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-Cleaner.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-Cleaner.stl/download
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LCD RESET BUTTON 
This button is used to reset the printer in case something goes wrong. It is much easier than 

unplugging the power. 

 

TevoTM Tarantula Reset Button by smitty-cw 

 

 
 

 

  

http://www.thingiverse.com/thing:2153231
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MOUNT THE LCD USING A NEW BRACKET 
Print out the LCD mounting bracket which supplements as a corner stiffener bracket and 

use the 4M x 10mm bolts and T-Nuts to attach the bracket to the frame at right top front. 

The LCD attaches to the brackets top 2 holes using M4x10 bolts and M4 nuts. 

 

10pcs M4 x 10mm long Hex bolts 

8pcs 4mm T-Nuts 

2pcs 4mm nut 

1 x LCD mounting bracket 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-

Prints/LCDBracket-FrameStablizer.stl/download 

 

  

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/LCDBracket-FrameStablizer.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/LCDBracket-FrameStablizer.stl/download
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USE A TERMINAL CONNECTOR POWER DISTRUBTION STRIP 
To tidy-up the distribution of power, add a distribution strip to provide extra 12V/GND 

connection points. This will come in handy in the next part when a separate MOSFET bed 

power unit is added. The strip can be mounted directly onto the frame underneath the 

controller board using M3 Bolts and T-Nuts. 

 

Be sure to purchase the larger strip which can handle at least 15A. Also make sure that any 

wire you use is single strand copper and that the wire diameter is large enough to carry the 

desired current. I purchased a 12-way connector and cut it in half. 

 

  
 

 
 

The 12V fan on the controller board cover can be wired direct to the power strip. 
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MKS MOSFET HEAT BED POWER UNIT UPGRADE 
A worthwhile upgrade is the MKS MOSFET board to supply power to the hot-bed. If 

excessive current is drawn from the hot-bed (such as in the case of a short of the hot-bed 

or the hot-bed left on at high temperatures for long periods of time) the connectors on the 

main board can overheat and partially melt. 

 

To prevent this, a separate MOSFET power board can supply 

the hot-bed. The hot-bed connectors from the main board are 

wired this MOSFET board. The other connectors on the 

MOSFET board are 12V/GND and connection to the hot-bed. 

 

The unit only takes a few minutes to install and provides 

effective protection for the hot-bed and main board. 

 
 

 
 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Tevo-

Mosfet-Power-Board-Mount-Bracket.stl/download 

 

  
 

Be sure to mount the bracket on the printer frame before mounting the MOSFET board to 

the bracket. 

  

https://www.aliexpress.com/item/3D-Printer-parts-heating-controller-MKS-MOSFET-for-heat-bed-extruder-MOS-module-exceed-30A-support/32789089967.html
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Tevo-Mosfet-Power-Board-Mount-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Tevo-Mosfet-Power-Board-Mount-Bracket.stl/download
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ANTI-BACKLASH NUTS FOR Z-AXIS LEAD-SCREW 
Anti-backlash nuts are a worthwhile addition to the Z-AXIS and help minimise backlash 

(which happens when the rotation direction is reversed as the stepper motor takes up any 

looseness in the assembly). 

 

     

 

The above picture shows the anti-backlash nuts correct adjusted and engaged with a small 

gap between each nut. They should stay engaged together as the Z-AXIS moves up and 

down. If the nuts come apart, then the anti-backlash feature no longer works. If you have 

fitted the Dual Z-AXIS upgrade, you will need to purchase two (2) anti-backlash nuts, one 

for each lead screw. 

 

There are lots of various combinations available for purchase, so ensure you select the 

correct type before purchasing. 

 

Lead screw diameter: 8mm 

Pitch:2mm 

Lead:2mm 

 

https://www.aliexpress.com/item/T8-eliminate-clearance-nut-anti-backlash-nut-trapezoidal-screw-nut-pictch-2mm-lead-8mm-1pcs/32732745669.html
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The small nut has to be wound right 

down into the larger one (with spring 

tensioned between) with a small gap 

between them.  

 

This can only be done by holding them 

together whilst screwing the lead screw 

onto the nuts. 

 

 If not done this way then the upper nut 

will work loose and not engage 

properly as shown in the picture on the 

right. 
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Z-AXIS GIMBLE GYRO FOR LEAD SCREW 
This upgrade is useful in reducing horizontal lines (in Z axis) of print models, which is caused by 

slight variations and jumps in the Z axis as the model is printed. 

 

Credit: pom_down_under, ThingiRob 

https://www.thingiverse.com/thing:2426096  

https://www.thingiverse.com/thing:1457449 (original idea) 

 

 
 

If using the Dual Z-AXIS upgrade, then you will need to print 2 complete sets. 

  

https://www.thingiverse.com/thing:2426096
https://www.thingiverse.com/thing:1457449
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OLDHAM COUPLER FOR Z AXIS LEADSCREW 
An alternative to the Z-AXIS Gimble Gyro is an Oldham coupler. For best operation, you 

should consider reducing the Z AXIS speed a little to about 40mm/s or less. The mating 

surfaces between each part needs to be smooth (use fine 800 grit wet dry sandpaper to 

give all interacting surfaces a shiny smooth finish). A small amount of lithium (or graphite) 

grease on the polished surfaces can also be beneficial. 

 

Credit: Mahinga 

https://www.thingiverse.com/thing:2465004 

 

  
  

  

https://www.thingiverse.com/thing:2465004
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ADJUSTABLE END-STOP FOR Z-AXIS 
I have been constantly adjusting the Z-end stop. I found an adjustable Z end-stop bracket 

on Thingiverse by Strate and modified the brackets by rounding the corners, adding an M3 

nut on the underside of one bracket (push fit), making the M4 holes slightly smaller and 

stiffening the bottom bracket. 

 

https://sourceforge.net/projects/my3dprinter-tevo-

tarantula/files/Upgrades/Z_switch_bracket_V4.stl/download 

 

   
 

The M3 bolt is removed when using an auto-level sensor. Once the Z end-stop switch is 

activating at the correct height, a lock nut on the top size of the M3 bolt secures against the 

bracket and prevents the bolt from working loose. A plastic thread lock nut on the end of 

the M3 bolt makes good contact with the end-stop switch. The Dual Z lead screw has been 

moved inwards about 40mm to accommodate the new bracket. 

 

 

http://www.thingiverse.com/thing:1938115
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Z_switch_bracket_V4.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Z_switch_bracket_V4.stl/download
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Z MOTOR BRACKET UPGRADE 
This bracket upgrade for the Z motor is strengthened to reduce the amount of flex in the 

existing bracket. It has been designed with a smaller frame footprint to accommodate other 

brackets yet retaining a good amount of strength and rigidity. This means it is possible to 

move the Z stepper motor(s) along the top rail without being limited by the bracket design. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Z-Motor-

Bracket-Upgrade.stl/download 

 

  
 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Z-Motor-Bracket-Upgrade.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Z-Motor-Bracket-Upgrade.stl/download
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REPLACE THE HOT-BED THUMBWHEEL SCREWS 
The existing thumb-screws for adjusting the level of the hot-bed are relatively small and at 

times are difficult to access and turn. 

The following knob allows the existing head-bed adjustment thumbscrew to be pushed into 

the knob recess (push fit). 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Heated-Bed-

Adjustment-Knob.stl/download 

 

 

 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Heated-Bed-Adjustment-Knob.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Heated-Bed-Adjustment-Knob.stl/download
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USING BOROSILICATE GLASS ON THE HOT-BED 
Some people prefer to use Borosilicate glass on top of the hot-bed. This changes the height 

of the hot-bed in relation to the hot-end (print nozzle), so it will be necessary to re-adjust 

the hot-bed levels (each corner) as the height has changed. Level the bed using these 

instructions. 

 

Glass tends to be very flat compared to the standard aluminium hot-bed, so prints tend to 

come out better with less warping. You might need to use some tape such as Kapton or 

blue printers tape to allow the print to stick (some users suggest hairspray or a diluted 

solution of PVA glue and water). 

 

The glass plate is held in place by clips to prevent the glass from slipping on the hot-bed. 

Borosilicate glass is used because it can handle the higher temperatures involved with 3D 

printing without cracking. 

 

 
 

 

The standard TevoTM SN04-N auto-levelling sensor will no longer function correctly with 

glass. This is due to the sensor being unable to detect the metal surface of the bed through 

the glass. 
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It is recommended to use the Z-AXIS end-stop switch if using glass, but this means you will 

need to readjust the Z-AXIS end-stop switch so that the print-head does not try to push 

through the glass and possibly damage the borosilicate glass plate. 

 

The alternative is to use a sensor that will detect over a longer range (thus detect the metal 

bed under the glass). There are two basic types, inductive proximity and capacitive 

proximity switches. The capacitive type is recommended for use with glass. 

 

Increase the bed temperature by 5°C to compensate for the glass. 

 

The standard TevoTM bed size is 220mm x 220mm. A common glass size is 200mm x 200mm 

which means that there will be some space between the edge of the heat-bed and the 

glass. This can cause an issue with homing the Z axis as the homing could be at 0,0 which 

would be off the glass area.  

 

An easy solution would be to purchase a glass sheet of 220mm x 220mm. However, if you 

have purchased the cheaper 200mm x 200mm sheet, then you can adjust setting sin the 

firmware to have the Z-AXIS home at the center of the bed. This is called safe-homing. 

 

Click here for a video which shows how to setup safe-homing in the Marlin firmware for 

using a 200mm x 200mm glass sheet on the TevoTM heat-bed of 220mm x 220mm. 

 

 

  

https://youtu.be/lYmUEJrBXAo
https://youtu.be/lYmUEJrBXAo
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USING PEI (Polyetherimide) SHEET ON GLASS 
PEI sheets provide a flat surface for printing and parts adhere without the use of tape of 

chemicals. The sheet adheres to the glass bed surface using 3M 486MP adhesive transfer 

tape. 

The sheet surface should be cleaned with high grade Isopropyl alcohol before each print. 

After printing, allow the surface to cool and the part can then be easily removed. 

Larger size sheets can be cut to size using a hobby knife. The PEI sheet should be relatively 

maintenance free (requiring only cleaning) and last a very long time. Both ABS and PLA will 

adhere to the PEI sheet without issues. 

DO NOT REMOVE PARTS WITH SCREWDRIVERS OR HOBBY KNIFES - PEI SCRATCHES EASILY  

 

 

Remember to readjust the Z-AXIS end-stop switch when adding the PEI sheet as this will 

add 0.3-1mm to the bed surface height depending on the thickness of the PEI sheet. In 

addition, ensure that the bed is levelled again after affixing the PEI sheet. 
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END OF FILAMENT DETECTOR 
If the filament runs out during a print, you need to pause the print, raise the hot-end, 

remove any of the existing filament, insert the new filament all the way into the hot-end, 

then lower the hot-end and resume printing without undue delay. 

 

To provide a detection of when the filament is running out (an audible buzzer), an end-

switch optocoupler is used. This is mounted inside a custom printed enclosure and wired to 

a small 5V continuous tone buzzer. The filament feeds through this module before going 

into the extruder. 

 

An optocoupler is used because there needs to be minimal friction on the filament. Using a 

mechanical switch would cause friction and possible extruder issues. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-

End-Detector.stl/download 

 

    
 

 
 

The bracket is designed to fit on the frame immediately underneath the extruder. 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-End-Detector.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-End-Detector.stl/download
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Parts 

http://www.ebay.com/itm/Optical-Endstop-Switch-for-CNC-3D-Printer-RepRap-Makerbot-

Prusa-Mendel-RAMPS-1-4-/311573770507 

 

http://www.ebay.com/itm/10PCS-5V-Active-Buzzer-Magnetic-Long-Continous-Beep-Tone-

Alarm-Ringer-12MM-/401092562967 

 

Wiring of filament end-detector and buzzer 

 
 

 

  

http://www.ebay.com/itm/Optical-Endstop-Switch-for-CNC-3D-Printer-RepRap-Makerbot-Prusa-Mendel-RAMPS-1-4-/311573770507
http://www.ebay.com/itm/Optical-Endstop-Switch-for-CNC-3D-Printer-RepRap-Makerbot-Prusa-Mendel-RAMPS-1-4-/311573770507
http://www.ebay.com/itm/10PCS-5V-Active-Buzzer-Magnetic-Long-Continous-Beep-Tone-Alarm-Ringer-12MM-/401092562967
http://www.ebay.com/itm/10PCS-5V-Active-Buzzer-Magnetic-Long-Continous-Beep-Tone-Alarm-Ringer-12MM-/401092562967
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COMBINED FILAMENT CLEANER AND END OF FILAMENT DETECTOR 
 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-

End-Detector.stl/download 

 

 
 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-End-Detector.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-End-Detector.stl/download
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FILAMENT SPOOL HOLDER 
This is based on a design by Powermummel: http://www.thingiverse.com/thing:1523981  

BUT uses 4pcs 625ZZ bearings (as I had a few of these left over). 

 

Two brackets are required, one under each rim of the filament spool. You'll need a total of 

4pcs 625ZZ bearings, 4pcs M5 x 25mm bolts and self-lock nuts, 4pcs M5 washers, and 4pcs 

Teflon PTFE 10mm(OD) x 5mm(ID) x 1mm (thickness) plastic washers. 

 

Place one Teflon washer on each side of the 625ZZ bearing and place into the slot. Insert an 

M5 bolt through the slot and hold in place with an M5 nut. Do not over tighten as the part 

may break under pressure, or prevent the bearing from rotating freely. The self-lock nuts 

will prevent the bolts from working loose. Secure the brackets at the correct spacing apart 

to the work bench to prevent movement of the filament roll. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-

Spool-Roll-Holder.stl/download 

 

 
 

 

http://www.thingiverse.com/thing:1523981
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-Spool-Roll-Holder.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Filament-Spool-Roll-Holder.stl/download
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An alternative design 

This design is based on “The Ultimate Spool Holder” design created by Terrago 

 

http://www.thingiverse.com/thing:2047554 

 

  
 

but modified to use 625ZZ bearings which have a 5mm inner diameter hole. Four pieces are 

needed to support each filament roll. The bearings press-fit onto each part. I used super 

glue on the bottom and then held the parts in a vice till the glue dried. 

 

Modified version using 625ZZ 5mm bearings 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-

Other/The%20Ultimate%20Spool%20Holder/The_Ultimate_Spool_Holder_v3.stl/download 

 

 

 

  

http://www.thingiverse.com/thing:2047554
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-Other/The%20Ultimate%20Spool%20Holder/The_Ultimate_Spool_Holder_v3.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-Other/The%20Ultimate%20Spool%20Holder/The_Ultimate_Spool_Holder_v3.stl/download
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A SMALLER 0.3mm NOZZLE 
Using a smaller 0.3mm nozzle for the hot-end will result in better quality prints but models 

will take more time to print. 

 

 
Heat the hot-end to operating temperature then manually remove any existing filament. 

 

Wait for the hot-end to cool completely down to room temperature before proceeding. 

 

Carefully unscrew the existing nozzle (use two spanners, one to hold the print head to 

prevent it from turning, whilst the other spanner is used to unscrew the print nozzle). 

 

Screw the new 0.3mm nozzle into the print head but do not over-tighten. 

 

After initial tightening, heat the hot-end to about 180 degrees, then retighten the nozzle to 

ensure it is fully seated and is tight against the heat break. This should prevent any filament 

leakage later on. 

 

You will need to re-adjust the Z end-stop as the replacement nozzle is unlikely to be at 

exactly the same height as the previous nozzle, and recalculate the Z offset value. 

 

Remember to reconfigure your Splic3r printer settings to change the nozzle diameter 

from 0.4mm to 0.3mm 

 

You may also need to adjust the layer height and extrusion width values in Splic3r. As a 

starting point, a layer height of 0.24mm (or even 0.2mm for more detailed quality prints) 

and an extrusion width of 0.4mm  
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MOUNT THE PRINTER ON A WOODEN BED FOR GREATER STABILITY 
I have used a 600mm x 600mm x 12mm particle board to mount the printer on top, giving 

good stability. This lets me mount the Power-supply unit and other units to the board. 

The printer is secured using a number of 3D printed brackets, which mount on the printer 

frame using t-nuts and bolts and a hole is provided in the bracket for a mounting screw to 

hold the bracket to the board. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Base-

Frame-Mounting-Bracket.stl/download 

 

 
 

 
 

 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Base-Frame-Mounting-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Base-Frame-Mounting-Bracket.stl/download
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SECURE THE POWER SUPPLY 
The following brackets provide a means of securing the PSU to the wooden bench.  

 

  
 

 
 

 

 

 

  



81 | P a g e  

 

EMERGENCY ON-OFF SWITCH AND POWER CONNECTOR 
An emergency stop switch is wired between the +12V line going from the PSU to the 

controller board. This stop switch provides a quick and easy solution to turning off the 

power to the printer in the event that something goes wrong. 

 

The emergency switch can be ordered on-line (with or without a box).  Connection is made 

to the NC connectors. This means normal operation the contacts are closed and the 

controller board is powered. When the stop switch is activated, the NC contacts open and 

disconnect the +12V supply to the controller board. 

 

   
 

Wiring 
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USING A LARGER 90mm FAN TO COOL THE ELECTRONICS 
The existing 12V fan which is mounted on the cover of the controller board box has two 

main issues. 

• Noise 

• Blows air onto the print-bed affecting print quality and nozzle temperature 

 

This upgrade uses a 90mm 12V fan with increased air-flow (65CFM) to keep the electronics 

cool. In addition, the fan uses a brushless DC motor for quiet operation. 

 

A new cover for the controller board is used to mount the fan and includes an air stop on 

the left side to prevent air being blown out onto the print (because most users mount the 

controller box on the right side of the frame (looking from the front of the printer).  You 

need to mount the fan so that the direction of air flow blows onto the controller board. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Controller-

Board-90mm-Fan.stl/download 

 

     

The cover provides spacing 

holes for using the existing 

40x40 fan or the 90mm 

replacement. 

 

 

      

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Controller-Board-90mm-Fan.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Controller-Board-90mm-Fan.stl/download
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When mounting the fan on the frame, you may find that you lose some distance on the X-

AXIS. If you need the full 200mm in X, then mount the controller board on a base board and 

not the printer. 

 

How to determine the safe maximum position for the X-AXIS 

To determine the safe size for the X-AXIS, use the following steps 

1. Turn on the print 

2. Home the printer (which will set the X AXIS at 0) 

3. Use the Move AXIS command on the LCD menu to move the Z-AXIS up by 40mm 

4. Use the Move AXIS command on the LCD menu to move the X-AXIS to the right by 

10mm at a time 

5. Slowly increment the X-AXIS position (using the knob on the LCD) till the hot-end 

nears the controller board (about 5mm away) and note this distance. Mine was 180 

 

Splic3r Bed Size 

In Splic3r you can configure the bed-size (thus restrict X) as follows (under Printer Settings-

General) 

 
 

Marlin Firmware X BED_SIZE and X_MAX_POS 

If you are using Marlin firmware, this value can now be entered into the firmware 

(Configuration.h under the @section machine). 

#define X_BED_SIZE 180 

#define X_MAX_POS 180  
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USING FERRITE BEADS TO REDUCE NOISE ON END-STOPS 
All mechanical end-stop switches suffer from induced noise through the wires that connect 

the end-stop to the controller board. 

 

This can cause small inconsistent errors in detecting the home positions. There are a 

number of ways to overcome this such as using an RC filter circuit.  

 

We will counteract the noise using a ferrite bead. First, ensure power if off. Next, unplug 

the end-stop switch from the controller board. Next, unsolder the wires connected to the 

end-stop switch. Next, thread the wires through and one loop around the ferrite bead. 

Next, re-solder the wires back onto the same terminals of the end-stop switch. If you have 

any heat-shrink, then you can slip a short length over the wire before soldering, then 

position the heat-shrink over the soldered terminal and apply heat. This will give protection 

for the electrical connections. 

 

For best noise reduction, the ferrite bead should be placed about 5cm from the end-stop 

switch. 

 

    
 

The inner diameter of the bead should be about 4mm. The toroidal cores I used were 

9.2mm OD, 4.1mm ID, with a width of 3mm. Note how the wire is looped around and back 

through the center of the toroidal core. 
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REPLACE IDLER PULLEYS WITH 20T PULLEYS 
This modification replaces the existing idler pulleys on the X-AXIS and Y-AXIS with 20T GT2 

pulleys. This reduces wear and tear on the belts and should provide a smoother and more 

efficient printer movement in the X and Y directions. 

 

Original Credit: https://youtu.be/M6LLKc4KaIY  

 

Parts required 

4pcs GT2 Idler Pulley Toothed, 6mm wide, Bore 5mm 

2pcs GT2 Idler Pulley Toothed, 6mm wide, Bore 3mm 

(make sure that the pulley has an inner bearing) 

 
 

8pcs Cone Spacer, Bore 5mm 

4pcs Cone Spacer, Bore 3mm 

8pcs Teflon PTFE Washers, 11mm Outer Diameter, Bore 5mm (13/64"), 1mm width 

4pcs Teflon PTFE Washers, 11mm Outer Diameter, Bore 3mm (1/8"), 1mm width 

 

Cone Spacers 

These spaces allow the idler pulley to rotate freely. The smaller portion of the cone spacer 

fits against the bearing, and the larger portion fits against a Teflon PTFE plastic washer. 

 

  Washer-cone spacer-bearing-cone spacer-Washer 

 

 
 

5mm Bore Spacer, OD 11mm, ID 6mm, Length 5mm 

3mm Bore Spacer, OD 11mm, ID 4mm, Length 5mm 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Cone-

Spacer-3mmBore.stl/download 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Cone-

Spacer-5mmBore.stl/download 

 

The cone washers are printed using a 0.24mm layer height. 

 

https://youtu.be/M6LLKc4KaIY
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Cone-Spacer-3mmBore.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Cone-Spacer-3mmBore.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Cone-Spacer-5mmBore.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Cone-Spacer-5mmBore.stl/download
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TEVOTM AUTO-LEVEL SENSOR SN04-N  
This is a SN04-N inductive sensor that is mounted on the side of the heat-block. 
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INSTALLATION 

With power off, move the print head to the center of the bed. Turn the Z-AXIS lead screw so 

that print nozzle is about 0.25mm above the print bed surface (using a feeler gauge).  

 

Unplug the existing Z end-stop switch. Plug the connector from the auto-level sensor into 

the Z end-stop connector where the Z end-stop switch was connected. 

 

Turn power on. Mount the sensor on the heat block using two M3 x 18mm screws but do 

not tighten them. I used an M3 washer on each bolt to provide better contact with the 

mount holes. Next slowly lower the sensor till you see the red light just turn on, and holding 

the sensor at that position, tighten the two screws. 

 

Using the LCD menu, Home all axis. The printer should home X and Y and Z. If there is a 

problem with the Z axis not homing, check that the connector is plugged into the correct 

end-stop connector on the controller board and check the actual physical wiring of the 

sensor cable as shown here. When homing, you should see the red light of the sensor light 

up when it detects the metal bed surface. 

 

TESTING AUTOLEVELLING 

Use the manual control feature of Repetier-Host and send a G29 command to the printer. If 

the printer does not perform a bed-level then the firmware needs updating. 

 

USING THE LCD MENU TO SET THE Z HOME OFFSET 

In the stock firmware that comes with the printer, the Z Home Offset value is found under 

the LCD Menu option Motion, ZOffset and has a default value of 0.8mm for the TevoTM 

SN04-N auto-level sensor. You can use the LCD menu to set the value to 0.4mm but it is not 

remembered by the firmware and a better option is to use GCODE in the splicer program. 

 

DETERMINE THE X MAXIMUM POSITION 

To determine the value for the X-AXIS maximum position, please read this section. 

 

ADDING BED LEVELLING INTO THE START-UP GCODE FOR SPLIC3R 

Add the G29 command into the start-up GCODE for the bed-levelling. This is done AFTER 

auto-home (G28). The following screen shows where the ZOffset is specified in Slic3r if it 

needs adjusting – I left mine at -0.4mm which seems to work fine. If you find that the first 

layer is not adhering to the bed or appears to be falling onto the bed from a small height, 

then lower the Z offset by 0.1mm at a time till the filament appears slightly squashed as it is 

being printed on the first layer.  
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The following screen-shot illustrates where the GCODE G29 is entered. 

 
 

Marlin Firmware 
Click here 
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Wiring of TevoTM Auto-level sensor 
The diagram below shows the correct wiring of the auto-level sensor. If you cannot get auto-

levelling to work, check the wiring of the cable. 

 

 
© TevoTM 

 

Z Offset Calibration 
If you have printing issues after mounting the sensor, such as the first layers not adhering 

down on the bed because the print head is too high, then you can calibrate the Z offset. 

The instructions on how to do this are found here. 

 

Do not be alarmed if you notice the Z axis moving up and down by small movements whilst 

the print-head is printing in the X and Y direction. This is due to the bed levelling 

corrections and not a fault with the printer.  
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E3D V6 All Metal Hot-end with 12V Fan for Bowden 

1.75mm/0.3mm Nozzle and 1-meter PTFE tube 
E3D hot-ends are readily available on eBay and Aliexpress.  

 

Purchase a 12V version that comes with a fan, PTFE tube, 12V 

40W heat cartridge, NTC 100K thermistor, Bowden connectors 

for 1.75mm filament, and if possible, a 0.3mm nozzle. 

 

 
 

IT IS RECOMMENDED TO PRINT THIS PART USING ABS OR PETG 

I used a thermometer (DSB1820) placed on the top part of the stock heat block where the 

four M3 retaining screws are located for affixing to the carriage assembly. Next, the hot-

end was set to 205°C with the hot-end fan always ON (connected direct to 12V). 

 

The maximum measured temperature on the top of the heat block was 28°C, meaning that 

the part could be made from PLA but best made from PETG or ABS. 

 

Remove the existing hot-end 

Heat the hot-end to operating temperature then manually remove any existing filament. 

Wait for the hot-end to cool completely down to room temperature before proceeding. 

 

Remove the existing hot-end and PTFE tube. 

 

Disconnect the wires for the hot-end (fan, hot-end thermistor and hot-end heat cartridge) 

that connect to the main board. 

 

Fit the E3D hot-end 

You will need a mounting bracket to fit the E3D hot-end to your TevoTM printer and a new 

X-AXIS carriage bracket (optional). After fitting the hot end to the new bracket, mount the 

bracket to the new X-AXIS carriage assembly. Wire the new hot-end thermistor, fan and 

hot-end heat cartridge to the correct connections/sockets on the controller board. 

 

You will need to re-adjust the Z end-stop switch as the replacement nozzle is unlikely to be 

at exactly the same height as the previous nozzle, and calculate the new Z offset value and 

enter this into the firmware. 
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https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/E3D-Hot-

End-Mounting-Bracket.stl/download 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-

X-AXIS-Carriage-Modified.stl/download 

 

      

 

The E3D bracket attaches underneath the new X-AXIS carriage bracket (which also supports 

the X-AXIS linear guide rail upgrade) using (2) 3mm x 18mm bolts. The E3D hot-end is held 

in place by the clamping around the top part of the hot-end and retained using two (2) 

4mm x 28mm bolts.  

 

You can also use the E3D bracket on the existing X-AXIS carriage bracket that was shipped 

with the TevoTM Tarantula.  

 

The new X-AXIS carriage bracket also supports the Linear Guide rail upgrade for the X-AXIS. 

Before mounting the TevoTM stock hot-end on the new X-AXIS carriage bracket, place a 

couple of layers of Kapton tape on the top of the hot-end so that there is a heat insulation 

barrier between the metal part of the hot end and bracket. In addition, use washers on 

each of the four M3 mounting screws that hold the hot-end to the bracket. 

 

When purchasing a E3D hot-end, you need to check with the manufacturer/seller that the 

fan and print head heat cartridge is rated for 12V, and the thermistor type used. You should 

look for a 12V fan, 12V 40W heat cartridge and thermistor 100K NTC, as this does not 

require any firmware changes. 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/E3D-Hot-End-Mounting-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/E3D-Hot-End-Mounting-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-X-AXIS-Carriage-Modified.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-X-AXIS-Carriage-Modified.stl/download
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Marlin changes for E3D hot-end 

For most E3D hot-ends the thermistor type is 

 

  Thermistor 100K NTC B 3950 ±1% 

 

This requires a change to the thermistor type in the Marlin Configuration.h file. 

 

  // 11 is 100K beta 3950 1% thermistor with 4.7K pullup 

  #define TEMP_SENSOR_0 11 

 

The E3D hot-end mounts underneath the X-AXIS carriage bracket but has a longer length 

than the stock TevoTM supplied hot-end, so this requires a small reduction in Z-AXIS 

movement which should be adjusted in the Marlin firmware. 

 

  // the hot end’s mount underneath the X-AXIS carriage 

  // The stock hot-end from TevoTM is 50mm in height below the carriage bracket,  

// the E3D hot end I purchased was 62.5mm in height below the carriage bracket,  

// so requires an additional 12.5mm reduction in the Z-AXIS 

#define Z_MAX_POS  180 

 

After making the required change to the Configuration.h file, you need to upload the new 

firmware to the controller board. 

 

Note that some E3D hot-ends available on eBay and Aliexpress use a 100K NTC thermistor 

(type1, not type 11). You will need to check with the manufacturer if the thermistor type is 

not indicated). I purchased a number of NTC 100K b 3950 thermistors with cables and 

replaced the thermistor on the purchased E3D hot-end just to be sure. 

 

Using an auto-level sensor with an E3d hot-end will require a suitable LPA fan duct to mount 

the sensor. 
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LPA FAN DUCT FOR TEVOTM STOCK HOT-END 
The TevoTM Tarantula printer uses the MKS Base controller board which has a single fan 

connector, which the firmware uses for part cooling when printing filament layers. 

 

The fan on the hot-end is wired direct to the 12V supply and is always on. This fan is not 

used for cooling the filament whilst the part is being printed. The fan is used to help 

prevent the hot-end from over-heating. 

 

To use a filament cooling fan, you need a way of mounting an extra fan on the print-head. 

The fan size used for this is 40mm x 40mm x 10mm, at 12V. If you are upgrading the 

controller cover to a larger 90mm fan then the existing 40mm fan on the controller cover is 

just the right size. 

 

There are different versions of the LPA fan duct and it is important to use the correct one. I 

have used the LPAFanduct_SN04N_Tevo_Tevo_v4.0.stl version as I have a standard bed, 

stock hot-end and a TevoTM Auto-level sensor. 

 

 

Please note that I needed to 

trim the mounting bracket 

where the SN04 sensor 

attaches as part of the 

bracket was touching one of 

the rubber wheels on the X 

carriage assembly. 

 

The SN04 sensor is not 

suitable for use with a glass 

sheet fitted to the bed. 

 

The LPA duct moves the TevoTM sensor to the right on the X-AXIS due to the thickness and 

spacing of the duct bracket. This means that in the section // @section probes of the Marlin 

firmware you will need to change the  

 

#define X_PROBE_OFFSET_FROM_EXTRUDER 10  // X offset: -left  +right  [of the nozzle] 

 

to  

 

#define X_PROBE_OFFSET_FROM_EXTRUDER 35  // X offset: -left  +right  [of the nozzle] 

 

The filament cooling fan is controlled by the Slicing program, and can be switched on or on.  

https://www.thingiverse.com/thing:161540
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-Other/LPA%20Fan%20Ducts/LPAFanduct_SN04N_Tevo_Tevo_v4.0.stl/download
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The filament cooling fan is normally off for the first few layers to allow the filament to stick 

to the bed surface and to prevent warping. 

 
 

DETERMINE THE X MAXIMUM POSITION 

To determine the value for the X-AXIS maximum position, please read this section. The LPA 

fan duct can touch the controller board if the print-head moves too far in the X direction. 

 

To prevent this, you can make the following changes in Marlin firmware to reduce the X size 

of the bed and the maximum X position to 190. The changes are made in the 

Configuration,h file. 

 

// @section machine  

 

#define X_BED_SIZE 190 ; avoid LPA duct fan hitting the main controller board 

 

#define X_MAX_POS 190 ; avoid LPA duct fan hitting the main controller board 

     

After making the changes, reprogram the board with the updated firmware, then issue the 

M502 command, and then the M500 command to replace the EEPROM settings with the 

new values. 
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MARLIN FIRMWARE 

The marlin firmware for using the SN04-N sensor with the LPA fan duct is found here. 

 

 

You can test the fan 

ON/OFF by connecting to 

the printer using Repetier-

Host, and using the manual 

control, enable the Fan, 

which should turn on.  

If the fan does not turn on, 

check that wiring of the fan 

and ensure it is connected 

to the connector marked 

Fan at the bottom of the 

controller board. 

 

In addition, ensure that you have the wires connected correctly (red to + and black to - ). 

 

USING AN AUTO-LEVEL SENSOR WITH E3D HOT-END 
To use the TevoTM SN04-N auto-level sensor on a E3D hot-end requires the following 

mounting bracket. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-

Other/LPA%20Fan%20Ducts/LPAFanduct_SN04N_Unified_v5.0.stl/download  

 

 
 

Offsets for SN04-N Sensor are 

  X +39 

  Y -45 

 

You will need to adjust the X_BED_SIZE and X_MAX_POS values in firmware otherwise the 

LPA fan duct will collide with the controller board at the extreme right position. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-Other/LPA%20Fan%20Ducts/LPAFanduct_SN04N_Unified_v5.0.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-Other/LPA%20Fan%20Ducts/LPAFanduct_SN04N_Unified_v5.0.stl/download
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DUAL Z-AXIS STEPPER UPGRADE 
Another worthwhile upgrade from the TevoTM store is the Dual Z-AXIS upgrade kit. This 

upgrade kit provides better control of the Z-AXIS and less variation in height layers. 

 

 

The upgrade kit comprises the 

• Brackets 

• Lead screw 2mm pitch, 8mm 

diameter, 375mm long and brass 

end nut 

• Stepper motor, cable and coupler 

• Assorted bolts and nuts 

 

Why fit a Dual Z-Axis upgrade? 

The X-AXIS carriage weight tends to have carriage droop down a bit on the end where the 

stepper motor is and this affects print quality. It also means your bed is actually tilted on an 

angle. The Dual Z-Axis upgrade addresses these issues. 

 

General Instructions to fit the Dual Z-Axis Upgrade 

1. Power off the printer 

2. Manually raise the Z-AXIS up about 20cm above the bed by manually turning the lead 

screw 

3. Measure the distance of the existing lead screw brass holder nut bracket on the X 

carriage inwards from the end of the extruded frame 

4. Mount the new lead screw brass holder nut at the same distance at the other end 

5. Screw in the lead screw so it is about 10cm lower than other 

6. Mount the stepper motor bracket with the coupler fixed, leave the 4xM3 screws 

holding the motor loose, as well as bracket t-nuts slightly loose 

7. Turn lead screw so it moves up half way into the stepper motor coupler - align the 

bracket and motor, tighten the 4xM3 screws and the bracket t-nuts 

8. Use a small spirit/bubble level and place on the X carriage, then lift or lower the new 

lead screw (not turn) till the carriage is level and then tighten the motor coupler on 

lead screw 

9. Re-check that the X carriage is level and re-adjust if necessary 

https://www.aliexpress.com/item/TEVO-Tarantula-Dual-Z-Axis-Upgraded-Kit-Nema-42-step-motor-T8-2-lead-screw-375/32737154095.html
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10. You will probably need to readjust the oval nuts on each end of the X-AXIS carriage 

assembly to ensure that they are held in place correctly and not able to turn by 

themselves when the carriage is stationary  

11. Connect the stepper motor using the new parallel cable (one end plugs into the Z-AXIS 

stepper motor connector, the other ends go to each of the Z-AXIS stepper motors.  

12. Apply a small amount of lithium grease to the lead-screws, just above and under the 

brass nut 

13. Turn on printer 

14. Using the LCD menu, Move Axis Z, 0.1mm, see if carriage moves up and down freely 

and both steppers turn freely (with the DUAL-Z Marlin firmware I had to adjust 

extruder 1 trim-pot to supply more power) 

15. Next try home all 

16. You may need to adjust the Z end-stop and Z offset value 

17. Level the bed 

18. Power off 

 

 

The standard assembly has the existing Z-

AXIS mounted on the left rear of the 

frame (looking at the front of the 

printer). This upgrade kit will fit on the 

right rear of the frame (looking at the 

front of the printer). 

 

Connection to the stepper is via a parallel 

connection cable. The plug with two 

cables coming out of it goes to the 

controller board (Z-MOTOR), the other 

two ends to each of the Z-AXIS stepper 

motors. 

 

You may need to slightly adjust the small 

pot for the Z-AXIS that controls the 

stepper motor current.  

 

 

This YouTube video by shows how to add the Dual Z-AXIS stepper to your TevoTM Tarantula 

3D printer. 

https://www.youtube.com/watch?v=I0F0Q2rKe_M
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Marlin Dual-Z Firmware 

If using Marlin updated firmware below, connect the new stepper motor to E1 (do not use 

the parallel cable then Reprogram the controller board with the DUAL-Z marlin firmware). If 

you wired the stepper motor direct to E1, then you need to make the required change to 

the Configuration_Adv.h file by enabling the statement 

 

#define Z_DUAL_STEPPER_DRIVERS 

 

Link to Marlin Firmware (if using cable to E1)  

Marlin Firmware 

 

Here is where I connected the second stepper motor for the Z AXIS when using the E1 

connector with the new Marlin 1.1.5 firmware, and where I adjusted the trim-pot for the 

stepper motor. 
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USING MARLIN FIRMWARE 
The TevoTM printer comes with an early version of Marlin firmware (mine did) installed on 

the main board. Many users have replaced this with more recent versions of Marlin 

firmware as this has a larger number of options available and can be fully customized. 

 

Important Caveat 
If you decide to replace the firmware on the main board, understand that the original 

firmware will be erased and cannot be reloaded (as TevoTM do not provide the source files). 

 

Arduino IDE Software Required 
To configure the Marlin firmware files and upload it to the main board requires the Arduino 

programming framework to be loaded on the computer. I have used version 1.6.8 which is 

found here. 

 

TevoTM Facebook Community Group 
The TevoTM support group is on Facebook and provides help, upgrades and software (Marlin 

firmware versions customized for the TevoTM Tarantula). You will need to join this group to 

gain access to the many files, documents and firmware available. 

 

TVEO on Facebook 

 

Marlin Firmware 1.1.5 FIRMWARE 
The following link provides working v1.1.5 Marlin firmware files specially configured for the 

TevoTM Tarantula printer configured according to the instructions in this manual. 

 

Marlin Firmware 

 

STANDARD means a bed size of 200x200, single extruder, using the supplied LCD 

TEVOAUTOLEVEL means the standard supplied TevoTM auto-level sensor 

LJC18A3 means the capacitive inductive auto-level sensor and special bracket 

SMARTLCD means the graphics 128x64 LCD 

WIFISHARE means using an SD card with built-in Wifi capability 

 

After uploading new firmware, send an M502 command followed by an M500 command to 

ensure parameters are stored in EEPROM.  

https://www.arduino.cc/download_handler.php?f=/arduino-1.6.8-windows.exe
https://www.facebook.com/login/?next=https%3A%2F%2Fwww.facebook.com%2Fgroups%2FTEVO.3dprinter.owners%2F
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Within the firmware file, any setting specific to the TevoTM Tarantula is prefixed with the 

line 

  // Tevo Tarantula 

 

This means you can search the file rapidly for those settings applicable to the TevoTM 

Tarantula. 

 

Editing and Configuring the Marlin Firmware 
Arduino IDE v1.6.8 has been used to compile this Marlin release. 

 

Uploading the Marlin Firmware to the main printer board 
Remember that when you do this, the previous firmware in the main printer board is over-

written and cannot be restored. This is a one-way path. 

 

• Ensure that 12V is OFF to the printer 

• Use the supplied USB cable to connect the printer to a USB port on your computer 

• When connected, the printer appears as a device on a specific COM PORT 

• Navigate to the folder where all the Marlin files are stored 

• Double-click on the file Marlin.ino  

• This file (and others) should load into the Arduino IDE  

 
 

Note that there are a number of tabs located under the menu bar. Look for the tab 

Configuration.h and click that tab. 

 

 
 

This file is the where all the custom settings for the printer are located. The remaining files 

on other tabs are NOT edited, only the Configuration.h file. 
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This is where you will make any changes to the configuration to make the firmware work 

with your printer. 

 

The process will be 

1. Make a change to the Configuration.h file 

2. Upload the new firmware to the main board (called programming the board) 

3. After uploading is completed, disconnect the USB cable 

4. Power-on 12V to the printer 

5. Connect to the printer, send M502 followed by M500 

6. Test the new firmware 

7. If there are issues go back to Step 1 and repeat till the firmware works 

 

Remember that the TevoTM Facebook group provides support to users who experience 

issues. You can post your printer problems there and someone will be able to assist you. 

 

Appendix 3 provides preconfigured Marlin firmware for a number of different printer 

configurations. 

 

DETERMINE THE X/Y/Z MAXIMUM POSITION 

To determine the value for each AXIS maximum position, please read this section. 

 

RECHECK SETTINGS 

Now that the printer is running an updated version of the Marlin firmware, some original 

settings should be checked. 

 

You should do the following 

  Recalibrate your X, Y and Z axis 

  Retune the PID of the Hot-Bed and Hot-End 

  Redo the calibration using the 20mm cube 

  Check that the eSteps/mm setting for the extruder is correct 

 

Once you have the new values, these need to be entered into the Configuration.h file and 

then the changed Marlin firmware uploaded to the main board. 

 

Remember to select the Board type as Mega256 and set the comport speed to 115200 
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AUTO-LEVELLING IN MARLIN USING INDUCTIVE 

SENSORS 
Marlin firmware supports auto bed-levelling. This section explains how to use an inductive 

sensor with Marlin to implement auto-levelling using borosilicate plate glass on the hot-

bed. 

 

To use the standard TevoTM supplied green auto-level sensor, please refer here. 

 

LJC18A3-H-ZBX 1-10mm Capacitive Proximity Sensor 
Normal inductive sensors have issues detecting the aluminium hot-bed through the glass. 

The best type of sensor to use is a capacitive proximity sensor, available from AliExpress or 

eBay. 

 

A mounting bracket is required to attach the sensor to the print head assembly. 

 

  

 

 

For the initial setup, the probe should protrude approximately 18-20mm below the bottom 

edge of the bracket. The bracket screws onto the two lower 3mm bolts that attach the fan 

to the hot-end. 
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https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/LJC18A3-H-

ZBX-Mount-Bracket-Final.stl/download 

 

Connections for the LJC18A3-H-ZBX Sensor 

To interface the sensor, which operates on 6-36V DC, we will run the sensor off the 12V 

power supply. However, the output of the sensor cannot be connected directly to the 

controller board (because the controller board only supports 5V signals and connecting a 

12V signal will damage the board). 

 

The connection wires of the sensor are 

  BROWN Connect to 12V 

  BLUE  Connect to GND 

  BLACK  The signal output wire, 12V when open, 0V when close to metal 

 

To interface the output of the sensor to the controller board we will use a small 12VDC 

relay to isolate the board from the sensor. Alternatively, resistors can be used. 

 

DC 12V 1-channel Relay Module 

 
 

 
Set the jumper pin on the relay module for the trigger to LOW 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/LJC18A3-H-ZBX-Mount-Bracket-Final.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/LJC18A3-H-ZBX-Mount-Bracket-Final.stl/download
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Alternative Wiring Using Resistor Divider Network 

An alternative to a relay is to use a resistor divider network to drop the 12V signal from the 

sensor to 5V for the controller board. This is done using two resistors, which can be wired 

into the cable and covered in shrink wrap. The two resistors drop the voltage to 4.95V 

 

 
 

USING THE LJC18A3 SENSOR WITH AN LPA FAN DUCT 

To use the LJC18A3 capacitive inductive sensor (with glass) on a TevoTM stock hot-end or 

E3D hot-end with a part cooling fan requires the following mounting bracket. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-

Other/LPA%20Fan%20Ducts/LPAFanduct_LJC18A3_Unified_v5.0.stl/download  

 

 

 
 

Offsets for LJC18A3 Sensor are  

  X +40 

  Y -45 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-Other/LPA%20Fan%20Ducts/LPAFanduct_LJC18A3_Unified_v5.0.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-Other/LPA%20Fan%20Ducts/LPAFanduct_LJC18A3_Unified_v5.0.stl/download
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HOW TO DETERMINE THE NEW BED X AND Y VALUES 

The bracket consumes some space, and slightly reduces the X travel in order to prevent the 

sensor hitting the right frame at the maximum X-AXIS position. 

 

To determine a suitable setting for the X_MAX_POS travel position 

1. Turn on the printer 

2. Home the X-AXIS 

3. Slowly move the X-AXIS 1cm at a time till the sensor approaches the right frame and 

is about 1cm away from it 

4. Use the X-POS value on the LCD as the X_MAX_POS value – this value will need to 

be specified in the Configuration.h file for Marlin 

5. The value I got for my printer was 170 

 

CHANGES REQUIRED TO CONFIGURATION.H FILE FOR MARLIN 

This will not work in firmware shipped with the TevoTM Tarantula as the source code is not 

provided and the required changes cannot be made. You need to load a custom version of 

Marlin for this to be supported. There is a link at the end of this section on the LJC18A3 

sensor. 

 

The bracket positions the center of the proximity sensor 33mm to the right of the print 

nozzle on the X-AXIS, 16.6mm in front of the print nozzle on the Y-AXIS, and about 5mm 

above the print nozzle on the Z-AXIS. 

 

TESTING THE INDUCTIVE SENSOR 

Only do this for Marlin Firmware 

Can use manual mode for this 

Turn on printer and connect to computer 

 Send M119 

 Should report z_min: Open 

 Now hold metal next to sensor and repeat 

 Should report z_min: TRIGGERED 

 

ADJUSTING THE Z_PROBE_OFFSET_FROM_EXTRUDER VALUE 

If the inductive sensor has been mounted as suggested (the tip 5mm) above the print-head 

nozzle, we only need to determine the Z_PROBE_OFFSET_FROM_EXTRUDER value as 

outlined next. There is no need to adjust the height of the sensor. 

 

The Z_PROBE_OFFSET_FROM_EXTRUDER value will be different for a hot-bed without glass. 

You should determine the Z_PROBE_OFFSET_FROM_EXTRUDER value for both a hot-bed 

with and without glass. This will let you easily and quickly change the firmware if you need 

to remove the glass later. The X-AXIS and Y-AXIS offsets will be the same. 
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DETERMINE THE Z_PROBE_OFFSET_FROM_EXTRUDER VALUE 

To work out the probe Z offset value for the sensor to be entered into the Marlin 

Configuration.h file 

 Home Z 

 Send G29 

 Grab paper and slide a piece of A4 paper under the hot end (which has been heated) 

 Send G92 Z10 to position hot-end 10mm above bed 

 Now move Z axis down 0.1mm at a time till the hot end just starts to catch on the paper 

 Send M114 to find out how far in Z the hot-end has moved (Zxx.xx) (the value you need to 

subtract from 10 because 10 was the start position and the value is where it is now, so the 

difference is how far its travelled) 

 Enter the calculated value as the Z_PROBE_OFFSET_FROM_EXTRUDER (as -ve) 

 Save and upload 

 

SPECIFY AUTO-HOMING IN SLIC3R 

 Start Slic3r and then specify the Slic3r printer G-Code settings

  
 

Add a G29 command immediately after the G28 command 
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MARLIN FIRMWARE CHANGES FOR LJC18A3 SENSOR AND AUTO-LEVELLING 

// @section probes 

#define Z_MIN_PROBE_USES_Z_MIN_ENDSTOP_PIN 

#define FIX_MOUNTED_PROBE 

 

// LJC18A3 capacitive sensor and LPA fan duct v5 

// LPA Fanduct v5 by Elzariant http://www.thingiverse.com/thing:1809465 

// LPAFanduct_LJC18A3_Unified_v5.0.stl for LJC18A3 auto-level sensor 

#define X_PROBE_OFFSET_FROM_EXTRUDER 40     // X offset: -left  +right  [of the nozzle] 

#define Y_PROBE_OFFSET_FROM_EXTRUDER -45    // Y offset: -front +behind [the nozzle] 

#define Z_PROBE_OFFSET_FROM_EXTRUDER 0        // Z offset -below +above  [the nozzle] 

 

#define XY_PROBE_SPEED 4000 

 

// @section homing 

// The size of the print bed 

#define X_BED_SIZE 170 

#define Y_BED_SIZE 190 

 

#define X_MIN_POS 0 

#define Y_MIN_POS 0 

#define Z_MIN_POS 0 

#define X_MAX_POS 170 

#define Y_MAX_POS 190 

#define Z_MAX_POS 180  // reduced because of linear guide rail and glass and PEI sheet 

 

// @section bedlevel 

#define AUTO_BED_LEVELING_BILINEAR 

 

// LJC18A3 capacitive sensor and LPA fan duct v5 

#define LEFT_PROBE_BED_POSITION 40 

#define RIGHT_PROBE_BED_POSITION 160 

#define FRONT_PROBE_BED_POSITION 50 

#define BACK_PROBE_BED_POSITION 145 // max bedsize (190) - Y extruder offset (45) 

 

// @section homing 

#define Z_SAFE_HOMING 

 

#define Z_SAFE_HOMING_X_POINT 50    // X point for Z homing when homing all axis 

(G28). 

#define Z_SAFE_HOMING_Y_POINT 50    // Y point for Z homing when homing all axis (G28). 
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Link to Marlin Firmware  

Marlin Firmware 

 

 
 

For a video on the LJC18A3 sensor wiring and configuration, click here 

 

https://youtu.be/Qu4HRmX57zI
https://youtu.be/Qu4HRmX57zI
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Do not be alarmed if you notice the Z axis moving up and down by small movements whilst 

the print-head is printing in the X and Y direction. This is due to the bed levelling 

corrections and not a fault with the printer. 
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REPLACE Y-AXIS CARRIAGE WITH MGN12 LINEAR 

GUIDE RAIL AND BLOCK 
This modification improves movement in the Y-AXIS by using the MGN12 linear guide rail 

and block. The linear rail is mounted on top of the Y-AXIS frame (using M3 bolts and T-Nuts) 

and the existing Y-AXIS mounting removed. The Y-Carriage is then mounted onto the 

MGN12H block using a new bracket. 

 

Due to the extra height of the linear guide rail, the end brackets and motor brackets for the 

Y-AXIS need to be replaced with modified ones to prevent binding of the GT2 belt on the 

ends of the linear guide rail. This necessitates a slightly longer GT2 belt to be fitted. 

 

The Z-AXIS height will be reduced by about 12mm. 

 

Parts Required 
MGN12 Linear Guide Rail 400mm and MGN12H block 

New Y-AXIS Motor Brackets 2pcs 

New Y-AXIS End Brackets 2pcs 

M3 x 10mm Bolts (6pcs) 

M3 T-Nuts (6pcs) 

M3 Washer OD=11mm 2pcs 

M5 x 35mm Hex Bolt 2pcs 

M5 x 5mm Spacer 4pcs 

M3 x 8mm Bolts (4pcs) 

M3 x 35mm Bolts (3pcs) 

M3 x 20mm Plastic Round Standoff Spacers (3pcs) 
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MOUNTING THE MGN15 LINEAR GUIDE RAIL 
Remove the hotbed and Y carriage assembly. Remove the Y-AXIS end brackets at the front 

of the printer. Remove the Y-AXIS stepper motor brackets at the rear of the printer. 

Remove the Y-AXIS end-stop switch. 

 

The MGN12 rail will mount on the top of the existing Y-AXIS 2020 frame, running the full 

length and is secured to the 2020 frame using six (6) evenly spaced M3 x 10mm hex bolts 

and M3 T-nuts. 

 

 

 

Y-AXIS MOTOR BRACKET 
You will need to print out 2pcs of the new Y-AXIS motor brackets that will replace the 

existing ones. These are needed in order to raise the idler pulley so that the GT2 belt does 

not catch or bind on the fitted MGN12 linear guide rail. An M5 x 35mm bolt with M5 x 5mm 

spacers (2) is required to hold the idler pulley in place as it no longer mounts onto the 

stepper motor. There should be at least two spare 5mm plastic spares leftover from 

assembly. Do not overtighten the M5 x 35mm bolt as the idler pulley needs to spin freely. 

Use a lock nut on the end of the bolt so that the bolt does not work loose. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-

Guide-Y-AXIS-Motor.stl/download 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-Guide-Y-AXIS-Motor.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-Guide-Y-AXIS-Motor.stl/download
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To provide more rigidity, the M3 screws holding the stepper motor to the bracket are 

replaced with M3 x 35mm bolts and M3 x 20mm spacers are used so that the bolts go 

through both brackets and then screw into the motor. 
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Y-AXIS IDLER BRACKET 
You will need to print out 2pcs of the new Y-AXIS idler brackets that will replace the existing 

ones at the front of the printer. These are needed in order to raise the idler pulley so that 

the GT2 belt does not catch or bind on the fitted MGN12 linear guide rail. An M5 x 35mm 

bolt is required to hold the idler pulley in place with two M5 x 5mm plastic spacers. Do not 

overtighten the M5 x 35mm bolt as the idler pulley needs to spin freely. Use a lock nut on 

the end of the bolt so that the bolt does not work loose. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-

Guide-Y-AXIS-Idler.stl/download 

  
 

 
 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-Guide-Y-AXIS-Idler.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-Guide-Y-AXIS-Idler.stl/download
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Y-AXIS END-STOP BRACKET 
The existing bracket can be used as long as the end-stop switch is mounted the correct way. 

 

 
 

 

Y-AXIS HOT-BED BRACKET 
The existing bracket needs extra mounting holes to be drilled that will line up with the holes 

in the MGN12H block.  

 

Alternatively, you could make an adapter plate that matches the MGN12H to the existing 

bed rather than drill holes in the carriage assembly. 

 

EXTREME CARE MUST BE TAKEN WHEN DRILLING HOLES IN THE EXISTING CARRIAGE. TOO 

MUCH FORCE AND HIGH DRILL SPEED WILL DAMAGE THE CARRIAGE ASSEMBLY.  

 

It is best to apply masking tape over the area to drilled, and to use a lubricant like WD-40 

sprayed onto the drill bit whilst drilling at slow speed. 

 

Four mount holes are required, spaced 20mm apart. The diameter of the holes is M3. The 

rubber wheels are not required. The Y carriage is bolted to the MGN12H block using four 

(4) M3 x 8mm hex bolts. 
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Alternatively, you can 

purchase a 

replacement Y-

Carriage plate 

(aluminium which is 

stronger, or carbon 

fibre) which has holes 

pre-drilled for the 

MGN12H block. 

 
 

DETERMINE THE X/Y/Z MAXIMUM POSITION 

To determine the value for each AXIS maximum position, please read this section. 

 

Configuration.h Change in Marlin for reduced Z-AXIS height 
Due to the 13mm extra height of the linear rail, the Z-AXIS height is reduced by this 

amount. This change must be made to the Configuration.h file of the Marlin firmware, and 

then the new firmware uploaded to the controller board. 

 

// @section machine 

 

// I have my Z maximum set to 180 to allow for a margin of error 

#define Z_MAX_POS 167 ; Maximum of 180 – 13 for the linear guide rail 

 

Video of the Y-AXIS Linear Guide Rail upgrade can be found here. 

 

https://www.fankhauser.me/products/aluminum-y-carriage-for-tevo-tarantula
http://www.mackers.it/negozio/mackers-carbon-fibre-plate-tevo-tarantula-printer/
http://www.mackers.it/negozio/mackers-carbon-fibre-plate-tevo-tarantula-printer/
https://www.youtube.com/watch?v=BzqL07sXVhw
https://www.youtube.com/watch?v=BzqL07sXVhw
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REPLACE X-AXIS CARRIAGE WITH MGN12 LINEAR 

GUIDE RAIL AND BLOCK 
This modification improves movement in the X-AXIS by using the MGN12 linear guide rail 

and block. The linear rail is mounted on top of the X-AXIS frame (using M3 bolts and T-Nuts) 

and the existing X-AXIS mounting removed. The hot-end and X-AXIS end-stop is then 

mounted onto the MGN12H block using a new bracket.  

 

Due to the extra height of the linear guide rail, the end brackets and motor brackets for the 

X-AXIS need to be replaced with modified ones to prevent binding of the GT2 belt on the 

ends of the linear guide rail. This necessitates a slightly longer GT2 belt to be fitted. 

 

Parts Required 
 MGN12 Linear Guide Rail 400mm and 

MGN12H block 

 

New X-AXIS Motor Brackets 2pcs 

New X-AXIS End Brackets 2pcs 

New X-AXIS Hot-End Bracket 1pc  

M3 x10mm Bolts (6pcs) 

M3 T-Nuts (6pcs) 

M5 x 35mm Hex Bolt 2pcs 

M5 x 5mm spacer 4pcs  

M3 x 8mm Bolts (4pcs) 

 

 

MOUNTING THE MGN15 LINEAR GUIDE RAIL 
Remove the hot-end and X-AXIS carriage bracket. Remove the Z-AXIS end brackets at the 

left and right of the printer. Remove the X-AXIS stepper motor and X-AXIS end-stop switch. 

 

The MGN12 rail will mount on the top of the existing X-AXIS 2020 frame, running the full 

length and is secured to the 2020 frame using six (6) evenly spaced M3 x 10mm hex bolts 

and M3 T-nuts. 
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Z-AXIS LEFT BRACKET 
You will need to print out the new Z-AXIS left idler bracket that will replace the existing one. 

This is needed in order to raise the idler pulley so that the GT2 belt does not catch or bind 

on the fitted MGN12 linear guide rail. An M5 x 35mm bolt is required to hold the idler 

pulley in place with M5 x 5mm plastic spacers. There should be at least two spare 5mm 

plastic spares leftover from assembly. Do not overtighten the M5 x 35mm bolt as the idler 

pulley needs to spin freely. Use a lock nut on the end of the bolt so that the bolt does not 

work loose. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-

Guide-Z-Carriage-Left.stl/download 

 

  
 

Z-AXIS RIGHT BRACKET 
You will need to print out the new Z-AXIS right motor bracket that will replace the existing 

one. This is needed in order to raise the idler pulley so that the GT2 belt does not catch or 

bind on the fitted MGN12 linear guide rail. There is a new M5 hole for the idler pulley that 

has been raised 13mm above the stepper motor. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-

Guide-Z-Carriage-Right.stl/download 

 

  
 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-Guide-Z-Carriage-Left.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-Guide-Z-Carriage-Left.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-Guide-Z-Carriage-Right.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Linear-Guide-Z-Carriage-Right.stl/download
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X-AXIS CARRIAGE BRACKET 
A new X-AXIS bracket to hold the hot-end and end-stop switch is needed to mount directly 

to the MGN12H block with four (4) M3x10mm hex bolts (4pcs required). Remove the 

existing X-AXIS end-stop switch from the existing bracket and fit the switch to the new 

bracket. 

 

The rubber wheels for the X-AXIS carriage are no longer required. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-

X-AXIS-Carriage-Modified.stl/download 

 

    
 

MAKE SURE YOU PRINT THIS PART USING PETG FILAMENT BECAUSE PLA MIGHT SOFTEN 

AND BEND BEING CLOSE TO THE PRINT HEAD 

 

Before mounting the TevoTM stock hot-end on the new X-AXIS carriage bracket, place a 

couple of layers of Kapton tape on the top of the hot-end so that there is a heat insulation 

barrier between the metal part of the hot end and bracket, then trim off the excess with a 

hobby knife. In addition, use washers on each of the four M3 mounting screws that hold 

the hot-end to the bracket. 

You could consider using the existing acrylic bracket and drill holes for the Linear rail block 

and. It is best to apply masking tape over the area to drilled, and to use a lubricant like WD-

40 sprayed onto the drill bit whilst drilling at slow speed with little pressure. However 

extreme care must be taken as it is easy to break acrylic parts when drilling holes in them. 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-X-AXIS-Carriage-Modified.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-X-AXIS-Carriage-Modified.stl/download
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Video of the X-AXIS Linear Guide Rail upgrade can be found here. 

 
 

DETERMINE THE X/Y/Z MAXIMUM POSITION 

To determine the value for each AXIS maximum position, please read this section. 

 

  

https://www.youtube.com/watch?v=hZP-9xsT098
https://www.youtube.com/watch?v=hZP-9xsT098
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MAJOR ISSUE 

When using this upgrade, the hot-end is moved 13mm upwards, meaning that it is now 

about 3mm above the bottom of the rail and thus the rail is very close to the bed surface. 

This can be corrected by using a longer hot-end, a volcano hot-end, or using a suitable 

spacer underneath the carriage (which requires longer M3 screws) with the stock TevoTM 

hot-end. 

 

https://sourceforge.net/projects/my3dprinter-tevo-

tarantula/files/Upgrades/Linear%20Guide%20X-AXIS%20MGN12%20400mm/Linear-Guide-

X-AXIS-Carriage-Spacer.stl/download 

 

 
 

 
 

If using the E3D hot-end with the E3D mounting bracket (which fits on the underside of the 

carriage bracket) there should not be an issue as the E3D hot-end is longer in height than 

the stock hot-end so the spacer will not be required. The E3D hot-end affixes to the 

carriage using the bracket shown below. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Linear%20Guide%20X-AXIS%20MGN12%20400mm/Linear-Guide-X-AXIS-Carriage-Spacer.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Linear%20Guide%20X-AXIS%20MGN12%20400mm/Linear-Guide-X-AXIS-Carriage-Spacer.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Linear%20Guide%20X-AXIS%20MGN12%20400mm/Linear-Guide-X-AXIS-Carriage-Spacer.stl/download
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https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-

Mounting-Bracket.stl/download 

 

 
 

To mount the LPA duct into the 30x20 fan of the E3D clip-on bracket, I had to carefully drill 

out the holes using a 2.5mm drill then use an M3 tap thread to create a screw thread in 

each hole. I then carefully measured the distances involved and cut some M3x35mm 

screws to the correct lengths. 

 

After attaching the LPA v5 fan-duct I found that the duct swivelled around too much, so I 

redesigned the front portion of the E3D bracket to have two outer lugs that protrude 

downwards and stop the E3D clip from moving. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-Mounting-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-Mounting-Bracket.stl/download
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https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-

Mounting-Bracket-v2.stl/download 

 

I also needed to prevent the fan duct from hitting the bed retaining clips that hold the glass 

sheet to the bed when homing. I did this by modifying the Marlin firmware as follows 

(Configuration.h) 

 

#define Z_SAFE_HOMING 

//#define Z_SAFE_HOMING_X_POINT ((X_BED_SIZE) / 2) 

//#define Z_SAFE_HOMING_Y_POINT ((Y_BED_SIZE) / 2) 

#define Z_SAFE_HOMING_X_POINT 50  

#define Z_SAFE_HOMING_Y_POINT 50 

 

After homing, I used the LCD menu Move Axis to check the X maximum position and found 

this to be 170. I then changed the following values in the Marlin Firmware as follows 

(Configuration.h) 

 

#define X_BED_SIZE 170 

#define X_MAX_POS 170 

 

I also went into the Slic3r Printer settings, General, and set the Bed Shape value for X to be 

170. 

 

Then I did a PID auto-tune on the E3D hot-end and when completed, entered the new 

values into the Marlin firmware and uploaded the firmware to the controller board. 

 

//    KPI values for E3D hot-end, 36.25, 4.56, 72.02 

// These are mine after running auto-pid-tune on E3d hot-end with 30x30 fan on hot-end 

#define  DEFAULT_Kp 36.25 

#define  DEFAULT_Ki 4.56 

#define  DEFAULT_Kd 72.02 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-Mounting-Bracket-v2.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-Mounting-Bracket-v2.stl/download
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For a video on the LJC18A3 sensor wiring and configuration, click here 

 

 
 

 

  

https://youtu.be/Qu4HRmX57zI
https://youtu.be/Qu4HRmX57zI
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APPENDIX 1 LCD MENU 
Manufacturer supplied Firmware for TevoTM Tarantula 

 
 

Prepare 
 Main   // back to main screen 

 Disable Steppers // turns off power to steppers 

 Home all axis’s // homes bed to 0,0,0 

 Set Home Offsets // sets current position of bed to x/y/z to 0 

 Preheat PLA  Preheat 1 (Extruder) Preheat PLA Bed 

 Preheat ABS  Preheat 1 (Extruder) Preheat ABS Bed 

 Cooldown  // turns power off bed and extruder 

 Switch Power Off // turns off board 

 Move Axis  Move 10mm Move X Move Y 

    Move 1mm Move X Move Y Move Z Move Extruder 

    Move 0.1mm Move X Move Y Move Z Move Extruder 

 

Control 
 Main   // back to main screen 

 Temperature 

  Nozzle 

  Bed 

  Fanspeed 

  Autotemp Off/On 

  Extruder Min 210 

  Extruder Max 250 

  Fact 000.10 

  PID-P +022.20 

  PID-I +001.08 

  PID-D +114.000 
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  PID-C 1 

  Preheat PLA Conf 

   Fanspeed 0 

   Nozzle 180 

   Bed 60 

  Preheat ABS Conf 

   Fanspeed 0 

   Nozzle 240 

   Bed 70 

 

Motion 
 Main   // back to main screen 

 ZOffset 000.80 

 Accel 2650 

 Vxy-jerk 15 

 Vz-jerk +000.40 

 Ve-jerk 5 

 Vmax-X 225 

 Vmax-Y 225 

 Vmax-Z 3 

 Vmax-e 25 

 Vmin 0 

 VTravmin 0 

 Amax-x 2650 

 Amax-y 2650 

 Amax-z  100 

 Amax-e 10000 

 A-retract 3000 

 Xsteps/mm +080.00 

 Ysteps/mm +080.00 

 Zsteps/mm +1600.0 

 Esteps/mm +0100.0 

 

Restore Failsafe  
 Main   // back to main screen 
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APPENDIX 2 TESTING END-STOPS AND STEPPER 

MOTORS USING REPETIER-HOST 
 

Download Repetier-Host 
Repetier-Host 

 

Install the Program 
 

Ensure Printer is OFF and Disconnected 
 

Manually Position the Bed so the hot-end is near the center of the 

bed 
Make sure 12V power is off and the printer board is not connected to the computer. 

 

Connect the printer cable  
Connect the USB cable between the computer and printer. You will also need 12V on so 

that the printer can function.  

 

Start Repetier-Host 
Click on the Connect button in Repetier-Host (ensure baud rate is 115200) 

 
 

Click on the Manual Control Tab 

 

https://www.repetier.com/
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Query the End Stop Status 

With the hot-end positioned at the bed center, all end-stops are not triggered. Use the 

M119 gcode command to the status for all end-stops (X, Y and Z). Type M119 in the top G-

Code text box then click the Send button. 

 

 
 

SENDING:M119 

Reporting endstop status 

x_min: open 

x_max: open 

y_min: open 

y_max: open 

z_min: open  

z_max: open 

 

We expect that the _min endstops will all report open as the hot-end is at the bed center.  

 

To test each end-stop, we can manually activate it by holding down the switch lever using a 

finger, then send the M119 again. This time we expect the status of that end-stop to be 

TRIGGERED. 

 

If the status of the end-stop was not TRIGGERED, we would need to  

• check that the connector is plugged in correctly 

• check that the connector is plugged into the correct position on the board 

• check the wiring of the end stop in case of loose wires or unsoldered connectors 

 

We could then proceed to check the remaining end-stops.  

 

Once you have verified that the end-stops are actually triggering correctly when closed, you 

can proceed to test if the end-stop switches activate when the bed is positioned near the 

home positions.  

 

Manually position the print head and bed so that the bed is most of the way back and the 

print nozzle is over the center of the left front bed levelling screw. Adjust each of the end-

stops so that they are triggered and tighten the t-nuts to hold the switches in place.  

 

Use the M119 code to test the status of the switches when the adjustment is complete. 
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Test the Motor functions 

To test the stepper motors, the 12V supply must be connected to the printer and turned 

on. 

 

You can use the -X and +X to move the bed in the X direction by clicking on the respective 

left/right of the circle (value of 1 indicates a movement of 1cm). This verifies if the X-AXIS 

stepper motor is working. 

 

Clicking -X1 should move the bed in the left direction (looking at the front of the printer). 

Clicking +X1 should move the bed in the right direction (looking at the front of the printer). 

 

If the bed moves in the wrong direction, you can mount the X-AXIS stepper motor on the 

opposite side of the frame. This will reverse the direction of the stepper motor. If you do 

this, you will also need to relocate the X-AXIS end-stop to the other side of the carriage 

assembly. 

 

Clicking -Y1 should move the bed towards the front (looking at the front of the printer). 

Clicking +Y1 should move the bed towards the rear (looking at the front of the printer). 

 

If the bed moves in the wrong direction, you can mount the Y-AXIS stepper motor on the 

opposite side of the frame. This will reverse the direction of the stepper motor. If you do 

this, you will also need to relocate the Y-AXIS end-stop to the other side of the frame (if at 

the rear now it needs to go to the front). 

 

Clicking -Z0.1 should move the print nozzle closer to the bed surface 

Clicking +Z0.1 should move the print nozzle higher away from the bed surface 

 

 

You can also test the HOME functions for each AXIS, and finally attempt a HOME ALL 
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APPENDIX 3 MARLIN FIRMWARE 
The printer I ordered shipped with Marlin 1.0.0.0 (dated Jun 3 2017) firmware loaded into 

the printer controller. 

 

When programming Arduino Board – TURN OFF 12V PSU 
 

Marlin Firmware configured for TevoTM Tarantula as outlined in 

this document 
 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Marlin%20Firmware/ 

 

 

Link to SPlic3r Config Profile 
Splic3r Config Profile 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Marlin%20Firmware/
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Documentation/Robert-Slic3r_config_bundle.ini/download
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APPENDIX 4 SMART GRAPHICS CONTROLLER IN 

MARLIN 

  
 

Full Graphics LCD bracket by RuiJC 

 

Note: I did not need to reverse the cables as suggested by ruiraptor on YouTube. 

 

After printing the back part I drilled two M4 holes 76mm apart so that I could mount the 

display on the LCD bracket. 

 

Ensure power is off when connecting or disconnecting any devices. 

Remove the existing LCD unit and twin cables that connect to the main board. 

Connect the USB cable to the computer and load the Marlin software. 

 

Configuration required for Marlin 
Within the configuration.h file, in the section 

 

// @section lcd 

 

//#define ULTRA_LCD   // Character based 

#define DOGLCD      // Full graphics display 

 

//#define REPRAP_DISCOUNT_SMART_CONTROLLER 

 

#define REPRAP_DISCOUNT_FULL_GRAPHIC_SMART_CONTROLLER 

 

Save the file., compile and upload to the controller board. Disconnect the USB cable. 

Mount the new graphics display and reconnect the cables to the correct numbered 

connectors. 

 

Now you can turn on the 12V supply to the controller and you should be greeted with a 

new graphics display menu. 

http://www.thingiverse.com/thing:2142542


138 | P a g e  

 

Marlin Firmware 
See this link 
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APPENDIX 5 STIFFEN THE FRAME USING 2040 

EXTRUSION 
The ultimate frame stiffener. 

 

General Tips 
Avoid mounting LCD on frame, especially at top as this weight stresses frame 

Avoid mounting extruder high up on right side of frame as this again causes frame to tilt 

Avoid mounting control board/box too high up on frame 

 

Parts required 

 
2040 Extrusion 400mm long, black, 3pcs 

 2040 Extrusion 380mm long, black, 1pc 

 M4 x 10 Stainless steel bolts, 60pcs 

 M4 T-Nuts, 60pcs 
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4040 Frame Joiners 
Print 1pc, mount on outside top of right frame to hold the two (2) separate 2040 supports 

together 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-

2020-2040-Joiners.stl/download 

 

  
 

4040 Inner Frame Corner Stiffeners 
Print 2pcs 4040 Corner stiffeners and mount inside of frame, top left, top right). Z-AXIS is 

reduced by 20mm to 180mm. 

 

https://sourceforge.net/projects/my3dprinter-tevo-

tarantula/files/Upgrades/Frame4040InnerCornerShorter.stl/download 

 

  
 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-2020-2040-Joiners.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-2020-2040-Joiners.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Frame4040InnerCornerShorter.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Frame4040InnerCornerShorter.stl/download


142 | P a g e  

 

4040 Frame Bottom Stiffeners 
Print 6pcs 4040 Bottom stiffeners and mount outside of frame, X-AXIS, Y-AXIS, Z-Axis) 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-

4040-Bottom-Bracket.stl/download 

 

  
 

 

2020 L Bracket Short 
Print 1pc 2020 L Bracket Short stiffener and mount outside of frame, rear bottom right). Do 

not use the longer 2020 L bracket else the X carriage will hit against the longer bracket 

when homing the Z AXIS. 

 

https://sourceforge.net/projects/my3dprinter-tevo-

tarantula/files/Upgrades/Frame2020ShortLBracket.stl/download 

 

  
 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-4040-Bottom-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/Frame-4040-Bottom-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Frame2020ShortLBracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Frame2020ShortLBracket.stl/download
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2020 Long Bracket  
Print 1pc 2020 Long Bracket stiffener and mount outside of frame, rear bottom left). Do not 

use 2020 L shaped bracket else the X carriage will hit against the longer bracket when 

homing the Z AXIS. 

 

https://sourceforge.net/projects/my3dprinter-tevo-

tarantula/files/Upgrades/Frame2020LongBracket.stl/download 

 

  
 

 

Need to move the Y-AXIS end-stop switch back about 20-30mm 

 
 

Here is a VIDEO of the extrusion upgrade. 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Frame2020LongBracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Frame2020LongBracket.stl/download
https://www.youtube.com/watch?v=qA-sPcHkxnk
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APPENDIX 6 MARLIN LCD MENU 
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APPENDIX 7 G-CODES AND M-CODES 
 

G Codes 
G0 - G1 

G1 - Coordinated Movement X Y Z E 

G10 - retract filament according to settings of M207 

G11 - retract recover filament according to settings of M208 

G20 - Set units to inches 

G21 - Set units to milli-meters 

G28 - Home all Axis 

G29 - Bed auto-level 

G29.1 - Set Z Probe head offset (G29.1 X30 Y20 Z0.5) 

G29.2 - Set Z probe head offset calculated from current print-nozzle position. The user 

would typically place the print-nozzle at the zero point of the axis and issue the G29.2 

command 

G31 - Set or Report Current Probe status. When used on its own, reports whether the Z 

probe is triggered, or gives the Z probe value in some units if the probe generates height 

values 

G90 - Use Absolute Coordinates 

G91 - Use Relative Coordinates 

G92 - Set the current position to the values specified 

G161 - Home axes to minimum (G161 X) 

G162 - Home axes to maximum (G162 X Y Z) 

 

M Codes 
M0 - Unconditional stop - Wait for user to press a button on the LCD (Only if ULTRA_LCD is 

enabled) 

M1 - Same as M0 

M17 - Enable/Power all stepper motors 

M18 - Disable all stepper motors; same as M84 

M20 - List SD card 

M21 - Initialise SD card 

M22 - Release SD card 

M23 - Select SD file (M23 filename.g) 

M24 - Start/resume SD print 

M25 - Pause SD print 

M27 - Report SD print status 

M28 - Start SD write (M28 filename.g) 

M29 - Stop SD write 

M30 - Delete file from SD (M30 filename.g) 

M31 - Output time since last M109 or SD card start to serial 
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M32 - Select file and start SD print (Can be used when printing from SD card) 

M80 - Turn on Power Supply 

M81 - Turn off Power Supply 

M82 - Set E codes absolute (default) 

M83 - Set E codes relative while in Absolute Coordinates (G90) mode 

M84 - Disable steppers until next move, or use S to specify an inactivity timeout, after 

which the steppers will be disabled. S0 to disable the timeout. 

M85 - Set inactivity shutdown timer with parameter S. To disable set zero (default) 

M92 - Set axis_steps_per_unit - same syntax as G92 

M104 - Set extruder target temp 

M105 - Read current temp 

M106 - Fan on 

M107 - Fan off 

M109 - Sxxx Wait for extruder current temp to reach target temp. Waits only when heating 

Rxxx Wait for extruder current temp to reach target temp. Waits when heating and cooling 

M114 - Output current position to serial port 

M115 - Capabilities string 

M117 - Display message 

M119 - Output Endstop status to serial port 

M140 - Set bed target temp 

M190 - Sxxx Wait for bed current temp to reach target temp. Waits only when heating Rxxx 

Wait for bed current temp to reach target temp. Waits when heating and cooling 

M200 - Set filament diameter 

M201 - Set max acceleration in units/s^2 for print moves (M201 X1000 Y1000) 

M202 - Set max acceleration in units/s^2 for travel moves (M202 X1000 Y1000) Unused in 

Marlin!! 

M203 - Set maximum feed-rate that your machine can sustain (M203 X200 Y200 Z300 

E10000) in mm/sec 

M204 - Set default acceleration: S normal moves T filament only moves (M204 S3000 

T7000) in mm/sec^2 also sets minimum segment time in milliseconds (B20000) to prevent 

buffer underruns and M20 minimum feed-rate 

M205 - Advanced settings: minimum travel speed S=while printing T=travel only, 

B=minimum segment time X= maximum xy jerk, Z=maximum Z jerk, E=maximum E jerk 

M206 - Set additional homing offset 

M207 - Set retract length S[positive mm] F[feed-rate mm/sec] Z[additional zlift/hop] 

M208 - Set recover=unretract length S[positive mm surplus to the M207 S*] F[feed-rate 

mm/sec] 

M209 - S enable automatic retract detect if the slicer did not support G10/11: every normal 

extrude-only move will be classified as retract depending on the direction. 

M218 - Set hot-end offset (in mm): T X Y 

M220 S - Set speed factor override percentage 

M221 S - Set extrude factor override percentage 

M300 - Play beep sound S P 
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M301 - Set PID parameters P I and D 

M302 - Allow cold extrudes 

M303 - PID relay auto-tune S sets the target temperature. (default target temperature = 

150C) 

M304 - Set bed PID parameters P I and D 

M400 - Finish all moves 

M428 - Set a persistent offset to the native home position and coordinate space by 

assigning the current position as the native home position 

M500 - Stores parameters in EEPROM 

M501 - Reads parameters from EEPROM (if you need reset them after you changed them 

temporarily). 

M502 - Reverts to the default "factory settings". You still need to store them in EEPROM 

afterwards if you want to. 

M503 - Print the current settings (from memory not from EEPROM) 

M540 - Use S[0|1] to enable or disable the stop SD card print on endstop hit (requires 

ABORT_ON_ENDSTOP_HIT_FEATURE_ENABLED) 

M600 - Pause for filament change X[pos] Y[pos] Z[relative lift] E[initial retract] L[later 

retract distance for removal] 

M928 - Start SD logging (M928 filename.g) - ended by M29 

M999 - Restart after being stopped by error 
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APPENDIX 8 GENERAL FILAMENT SETTINGS 
 

General Settings for PLA 
Calculate the extrusion multiplier. 

Calculate the best printing temperature using a temperature tower. 

 

Glass Transition Temperature  60° C 

Bed temperature   60° C 

Extrude temperature    175-200° C 

Print first layer 5-10° C higher than subsequent layers 

Glow in the dark print 5-10° C higher 

 

General Settings for ABS 
Calculate the extrusion multiplier. 

Calculate the best printing temperature using a temperature tower. 

 

Glass Transition Temperature  105° C 

Bed temperature    110° C 

Extrude temperature    210-250° C 

Print first layer 5-10° C higher than subsequent layers 

 

General Settings for PETG 
Calculate the extrusion multiplier then reduce the calculated Extrusion Multiplier by -0.01 

Calculate the best printing temperature using the ABS temperature tower. 

 

Glass Transition Temperature  88° C 

Bed temperature    80-90° C 

Extrude temperature    210-250° C 

Print first layer 5-10° C higher than subsequent layers 

Reduce the first layer height 

 

For detailed information on 3D printing using PETG filament, see  

http://forum.makergear.com/viewtopic.php?f=11&t=2593 

 

If you are getting a lot of build-up on the nozzle, move the first layer away from the bed by 

adding +0.02 mm increments to the Z-Offset in the G-Code section of the Splicer, until it 

quits. 

 

Use retraction to suck the filament back into the nozzle. Wiping is a very good idea with this 

filament, about 5.0 mm or so, to prevent a ridge build-up at the starting points 

 

http://forum.makergear.com/viewtopic.php?f=11&t=2593
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Print slowly. The slower you go, the better PETG likes it. Speeds under 60mm/sec are 

recommended. Slow the first layer down to 40% in addition to that. 

 

Use an infill of at least 35-40%. 

 

General Settings for PC (Polycarbonate) 
Calculate the extrusion multiplier. 

Calculate the best printing temperature using the ABS temperature tower. 

 

Glass Transition Temperature  147° C 

Bed temperature    120-140° C 

Extrude temperature    210-250° C 

 

PC warps significantly so a heated bed and Kapton/Printers tape with Brim is essential.  

 

Higher print speeds require higher hot-end temperatures. 

 

Super-glue on printed glass and use a bed temperature of 125-130° C. 

 

Use in a highly ventilated space and avoid breathing fumes. 

 

PC filament absorbs moisture quickly so keep filament in an airtight container as much as 

possible.  
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APPENDIX 9 MANIFOLD ERRORS 
Manifold errors indicate a printing problem in that the 3D model is not airtight. This means 

one or more faces are not completed. Trying to print a model with manifold errors will 

result in strange prints and wasted filament. 

 

With the most recent version of Repetier-Host, a manifold error is displayed when the 

model is loaded and an option given to fix the manifold error. If the error is relatively 

minor, then this is possible. For serious errors, the model would normally be recreated or 

edited to fix the manifold errors. 

 

Here is a model with the top face missing. This is a manifold error. 

 
When loading this model into Repetier-Host, the following is displayed. 

 
To fix the manifold error, you click on the spanner/screwdriver icon.  

 

Repetier-Host repairs the model which now looks like 
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The model can now be printed. 

 

To save the repaired STL file, click on the export button, 

 
 

In the drop-down file type box select STL-Files, type in a new name for the file and click 

Save. 

 



155 | P a g e  
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APPENDIX 10 WHAT TO DO WHEN FILAMENT 

JAMS DURING PRINTING 
 

USING REPETEIR-HOST 

 
Pause printing 

Stop the fan 

Raise Z by 20mm 

 
Extract the filament by hand 

Clean the nozzle  

Refit the filament 

Wipe of any excess 

Lower Z by 20mm 

Resume printing 
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If filament is jamming all the time, then this points to the printer and slic3r settings. 

 

Try 

• increasing the hot-end temperature by 5 degrees (sometimes reducing the 

temperature also works) 

• increasing the retraction by 2mm 

 

 

USING LCD MENU 
Follow the same basic steps as above 

 

 

MARLIN FIRMWARE FILAMENT CHANGE SUPPORT 
Marlin firmware provides support for changing filament during printing via the M600 code. 

To enable this on the LCD menu, make the following change to the Configuration_adv.h file, 

then recompile and upload the updated firmware to the controller board (remember to 

follow this with the M502, M500 commands). 

 

Change 

// #define ADVANCED_PAUSE_FEATURE 

 

to 

#define ADVANCED_PAUSE_FEATURE  



159 | P a g e  

 

APPENDIX 11 TEVO TITAN EXTRUDER UPGRADE 
 

 

 
 

Link to TevoTM Store 

 

 

How to mount the Volcano Hot-end 
To mount the Volcano hot-end will require the use of a mounting bracket or a new X-

Carriage assembly. The E3D mounting bracket and the E3D X-AXIS Carriage assembly can be 

used to mount the Volcano hot-end. Please refer to the E3D section in this document. 

 

 

Marlin firmware changes 
// This is default from manufacturer 

#define DEFAULT_AXIS_STEPS_PER_UNIT   { 80, 80, 1600, 100 } 

// TEVO Tarantula 

// This is mine calibrated 

// #define DEFAULT_AXIS_STEPS_PER_UNIT   { 80.40, 81.22, 1684.21, 94.34 } 

// I override the default in Splic3r using M92 command in start-up GCODE 

// Tevo Tarantula - Titan extruder 

// #define DEFAULT_AXIS_STEPS_PER_UNIT   { 80, 80, 1600, 376.14 } 

 

  

https://www.aliexpress.com/store/product/3D-printer-parts-TEVO-Tarantula-Titan-Extruder-Fully-KitsTitan-Extruder-for-1-75mm-3D-printer-extruder/2010004_32737959249.html
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-Mounting-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/E3D-Hot-End-X-AXIS-Carriage-Modified.stl/download
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If using Volcano hot-end with Z-AXIS end-stop switch – use LPA fan duct 

LPA_Fanduct_Volcano.stl 

 
 

If using volcano hot-end with LJC18A3 sensor – use LPA fan duct 

LPA_Fanduct_Volcano_LJC18A3.stl  

 
 

Extruder offsets for the LJC18A3 Sensor are 

  X +40 

  Y  -45 

 

  

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-Other/LPA%20Fan%20Ducts/LPA_Fanduct_Volcano.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades-Other/LPA%20Fan%20Ducts/LPA_Fanduct_Volcano_LJC18A3.stl/download
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APPENDIX 12 SKETCHUP TIPS 
 

SKETCHUP AXIS’S 
Red = X 

Green = Y 

Blue = Z 

 

WIDTH OF BRACKETS 
Recommend 4mm which has good rigidity. Options include 4.5mm and 5mm thick 

 

OBJECT RESOLUTION 
To change object resolution to less than 1mm in Sketchup, 

Window 

Model Info 

Precision  set this to like 0.0 to give 0.1mm resolution or 0.00 for 0.01mm  

resolution 

 

METRIC HOLE SIZES 
M2 = 1.25 mm radius 

M3 = 1.75mm radius 

M4 = 2.25mm radius 

M5 = 2.75mm radius 

 

NUTS 
To make a nut 

 - make a circle, then entity info and set segments to 6 

 - draw grid lines for correct size between flats from center of hole 

 - use resize tool to resize nut shape to correct size  

 - use extrude tool to put nut into part at required depth 

 

METRIC NUT SIZES 
M3 

distance between flats 5.32-5.5 

distance between points 6.01 

depth 2.4 

 

M4 - make circle 3.9 with 6 segments 

distance between flats 6.78-7 

distance between points 7.66 

depth 3.2 
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M5 

distance between flats 7.78-8 

distance between points 8.79 

depth 4.7 

 

M6 

distance between flats 9.78-10 

distance between points 11.05 

depth 5.2 

 

 

Useful Sketchup Extensions 
EP_Fasteners.v1.0.0 

JointPushPull_v3.6 

LibFredo6_v7.6a  

RoundCorner_v3.2a 

sketchup-stl-2.1.7 
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APPENDIX 13 LED-LIGHT STRIP 
A 12V White light LED strip is easy to add and illuminates the part as it is printed. 

 

 

Parts Required 
1 x 12V LED Single White Light Strip 3528/8235 8mm strip by 5 meter long 

1 x 8mm 2pin connector wire for 3528 single color LED strip 

1 x Mini ON/OFF toggle switch, 6mm diameter 

1 x Mounting bracket 

 

    
 

 

https://www.aliexpress.com/item/Waterproof-12V-SMD-2835-3528-60Leds-m-LED-Strip-

50cm-1m-2m-3m-4m-White-Blue/32810105737.html 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/LED-Strip-

On-Off-Switch.stl/download 

 

I have used a bracket to mount a small mini ON/OFF switch (6mm hole) onto the top of the 

frame. I added a 12V distribution point to the top rail so I can add additional LED strips 

without running extra 12V power wires. 

 

The 8mm width LED strip can easily be slid into the underside channel of the X-AXIS frame 

so that the light shines directly down onto the bed.  

 

https://www.aliexpress.com/item/Waterproof-12V-SMD-2835-3528-60Leds-m-LED-Strip-50cm-1m-2m-3m-4m-White-Blue/32810105737.html
https://www.aliexpress.com/item/Waterproof-12V-SMD-2835-3528-60Leds-m-LED-Strip-50cm-1m-2m-3m-4m-White-Blue/32810105737.html
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/LED-Strip-On-Off-Switch.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Initial-Prints/LED-Strip-On-Off-Switch.stl/download


164 | P a g e  

 

The 12V is wired to the switch, then to the 12V LED strip with the ground wired direct from 

the LED strip to the GND of the PSU. This lets me turn the LED strip on/off using a simple 

switch.  

 

The MKS board does not support any extra pins that can be used to control the LED strip by 

software commands (unless you use the Servo designated pins). To drive an LED strip from 

a controller pin requires a MOSFET module else the controller board will be damaged as it 

cannot supply enough current. 

 

 

Wiring 
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USING SERVO PINS AND A MOSFET MODULE TO DRIVE THE LED 

STRIP 
If one was going to drive the LED strip from a controller pin, then a IRF540 MOSFET module 

is required else the controller board will be damaged as it cannot supply enough current. 

 

On the MKS BASE v1.4 board there are some pins available for use with Servos. If you are 

not using a servo, then these pins could be used. D11 is PWM controlled and could be used 

to control LED brightness. However, the pin must be connected to a MOSFET device as the 

existing pin cannot provide the current needed to power the LED strip. 

 

Example with single white 2p LED Strip 
A white single LED strip (2 wire) is wired to a IRF540 MOSFET module and then the signal (S) 

lead from the MOSFET board is wired to D11(S) 

 

 
 

The LED strip can be controlled using the start-up g-code 

M42 P11 S255  ; D11, turn LED strip on full brightness 

M42 P11 S0  ; D11, turn LED strip OFF 
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APPENDIX 14 SETTING THE Z-PROBE OFFSET 
Turn the printer on and connect to the printer using Repeteir-Host. 

 

1. Send the following command to set the existing Z-Home Offset to zero (the default 

value is 0.8 in case you ever need to reset it) 

M206 Z0 

 

2. Next, send the following command to save this setting in the EEPROM of the 

controller. 

M500 

 

3. Next, confirm that the Z offset has been reset to 0 by sending the following 

command 

M501 

 

4. Send the following command to auto-home the printer and wait till the bed is 

homed 

G28 

 

5. Send the following command to RESET the current position of the print head so that 

the printer thinks it is 10mm above the bed 

G92 Z10 

 

6. Slide an A4 sheet of printer paper under the print nozzle on top of the bed surface 

 

7. Move the Z axis down 0.1mm at a time. Check if the paper is just catching on the 

print nozzle. Keep repeating till the print nozzle just starts to catch on the paper. 

 

8. Send the following command to find out how far in Z the hot-end has moved 

(Zxx.xx) 

M114 

 

9. Subtract the value from 10 because 10 was the start position and the value is where 

it is now, so the difference is how far its travelled). 

 

10. Convert the number to a negative value (if the value was 0.8 then make it -0.8) 

 

11. Send the following command to set the Z home offset (where -0.8 is replaced by 

your value) 

M206 Z-0.8 
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12. Next, send the following command to save this setting in the EEPROM of the 

controller. 

M500 

 

13. Next, confirm that the Z offset has been reset to -0.8 (your value is probably 

different) by sending the following command 

M501 
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APPENDIX 15 NEMA17 STEPPER MOTORS AND 

VIBRATION 
Vibration will increase with stepper motor speed. In addition, direct coupled stepper 

motors will cause more vibration than a belt system as the rubber flexible belt acts as a 

vibration damper. 

 

If vibration is a concern, then the mounting of the stepper motor must be isolated from the 

printer through some form of damper so that the motor vibration is not transferred to the 

printer through the mounting bracket. Rather, the motor vibration is absorbed by the 

damper which fits between the motor and the mounting bracket. 

 

It is important to note that using something like cork between the motor and mounting 

bracket as a damper will NOT work. This is because vibration will be transferred via the 

mounting screws that connect the motor to the mounting bracket. Even the screws must 

be isolated. 

 

There are a number of available NEMA17 dampeners available at reasonable cost. 

These do a very effective of completely isolating the motor from the mounting bracket 

(including screws), and are essentially two plates separated by rubber. 

 

The motor screws onto one plate whilst the other plate is screwed to the mounting bracket. 

Ensure that the length of the screws is not excessive or can touch anything else. These can 

be purchased online from robotdigg for about $3USD each and the part number is 

17DAMPER 

 

 
  

https://www.robotdigg.com/product/341/Antivibration-Damper-for-Nema17-Stepper
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I fitted the dampener to each stepper motor with two M3 10mm screws that were 

shortened to 6mm. 
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APPENDIX 16 THERMISTOR ISSUES 
NTC thermistors are thermistors whose resistance decreases when the temperature it is 

exposed to increases. 

 

If you have an error with a thermistor, a message will be displayed on the LCD such as 

“MINTEMP ERROR” or “MAXTEMP ERROR” 

 

First, determine if it a motherboard or thermistor issue. 

• Unplug the thermistor so socket is open circuit 

• If you get 0? then board is good 

• Short circuit (the two pins on the board using a motherboard shunt jumper) the 

board connector pins for that thermistor 

• If you get 358 then the board is good 

 

First, before applying any heat to the thermistor, check its rated value. For example, the 

thermistor that TevoTM uses is 100KΩ. 

 

Before any heat is applied to the thermistor, its resistance value should be very closely near 

its rated resistance value. 

 

So, for example, if we are testing a 100KΩ thermistor, before we apply any heat, its 

resistance value should be very close to 100KΩ. If you're in a relatively warm room, it may 

be about 90KΩ. If you're in a colder area, it will be at a higher value.  

 

The next test is to apply heat to the thermistor. This can be done either by a heater, dry 

blower, or any type of heating device.  

 

When you apply heat to the body of a thermistor, the thermistor resistance should begin to 

steadily decline within seconds after heat is applied. If the NTC thermistor follows this 

behaviour, then it is good. If it does not, it is faulty and should be discarded.  

 

The thermistors plug into the following connectors on the MKS controller board 

 A13 Hot-end thermistor 

 A14 Heat-bed thermistor 

 A15 Used for 2nd heat nozzle 

 

If you have an issue with one of the thermistors, you can move it to another connector to 

check if it is a thermistor or board issue. For example, if A13 the hot-end thermistor was 

giving an error, swap the connectors plugged into A13 and A14 (move the connector from 

A13 to A14 etc). If the error moves, it is an issue with the thermistor. If the error does not 

move, then it is an issue with the board. 
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Thermistor errors are generally due to shorts between the wires or shorts to earth which 

requires further investigation. 

 

The heat-bed thermistor is located on the underside, and is found in the center of the 

board, normally under a little yellow sticker that needs to be peeled back. You will need to 

carefully cut a 25mm square in the tin-foil and foam which needs to be removed to gain 

access to the thermistor.  

 

The thermistor rests in a little hole and the wires protected by plastic insulation sleeves. 

The thermistor is soldered direct to two points just below the hole. Check that there is a 

little space between the insulation sleeves and the bed, as well as the wires have not come 

detached due to poor soldering. Ensure that the heat-bed connector cable is unplugged 

before measuring the resistance. Using a multi-meter set to resistance, with the meter 

leads across both solder points, the resistance should be about 90KΩ. In addition, between 

any thermistor and ground should be very high. If a thermistor lead has a low resistance to 

ground then there is a short for that lead and you will need to investigate and fix the issue. 
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APPENDIX 17 HOW TO DETERMINE THE 

MAXIMUM VALUES FOR THE X, Y AND Z AXIS 
 

How to determine the safe maximum position for the X-AXIS 

To determine the safe size for the X-AXIS, use the following steps 

1. Turn on the print 

2. Home the printer (which will set the X AXIS at 0) 

3. Use the Move AXIS command on the LCD menu to move the Z-AXIS up by 40mm 

4. Use the Move AXIS command on the LCD menu to move the X-AXIS to the right by 

10mm at a time 

5. Slowly increment the X-AXIS position (using the knob on the LCD) till the hot-end 

nears the controller board (about 5mm away) and note this distance. Mine was 180 

6. If you do not have the controller board mounted on the frame, the X-AXIS position 

will probably reach the maximum of 200mm 

 

How to determine the safe maximum position for the Y-AXIS 

To determine the safe size for the Y-AXIS, use the following steps 

1. Turn on the print 

2. Home the printer (which will set the Y AXIS at 0) 

3. Use the Move AXIS command on the LCD menu to increment the Y-AXIS by 10mm at 

a time 

4. Slowly increment the Y-AXIS position (using the knob on the LCD) till the hot-end 

nears the front of the heat-bed avoiding any brackets (about 5mm away) and note 

this distance. Mine was 210, so I used a value of 200 

 

How to determine the safe maximum position for the Z-AXIS 

To determine the safe height for the Z-AXIS, use the following steps 

1. Turn on the print 

2. Home the printer (which will set the X AXIS at 0) 

3. Use the Move AXIS command on the LCD menu to move the Z-AXIS up by 10mm at a 

time 

4. Slowly increment the Z-AXIS position (using the knob on the LCD) till the wheels of 

the X cross carriage nears the top of the frame and note this distance. Mine was 180 
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Splic3r Bed Size 

In Splic3r you can configure the bed-size (thus restrict X and Y) as follows (under Printer 

Settings-General) 

 
 

 

Marlin Firmware X_BED_SIZE, Y_BED_SIZE, X_MAX_POS, Y_MAX_POS, 

Z_MAX_POS 

If you are using Marlin firmware, this value can now be entered into the firmware 

(Configuration.h under the @section machine). 

 

#define X_BED_SIZE 180 

#define X_MAX_POS 180 
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APPENDIX 18 ALTERNATIVE MOSFET HEAT-BED 

POWER BOARD 
 

  
 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Mosfet-

Power-Board-25A-Mount-Bracket.stl/download 

 

Available from AliExpress 
https://www.aliexpress.com/wholesale?catId=0&initiative_id=SB_20171006085232&Searc

hText=mosfet+25A+heated+bed 

 

Board Dimensions 
Board dimensions 60 x 50 

Hole center 4x4 at 3mm hole 

Distance between hole center is 52 x 42 

 

Board Connections 
PWR-, PWR+, BED, BED 

 

PWR-   GND 

PWR+  12V 

BED  Wire to the bed output of the controller board 

BED  Wire to the bed output of the controller board 

 

https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Mosfet-Power-Board-25A-Mount-Bracket.stl/download
https://sourceforge.net/projects/my3dprinter-tevo-tarantula/files/Upgrades/Mosfet-Power-Board-25A-Mount-Bracket.stl/download
https://www.aliexpress.com/wholesale?catId=0&initiative_id=SB_20171006085232&SearchText=mosfet+25A+heated+bed
https://www.aliexpress.com/wholesale?catId=0&initiative_id=SB_20171006085232&SearchText=mosfet+25A+heated+bed

