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SERVICE NOTES
QUALIFIED SERVICE PERSONNEL

Markforged products contain high voltage and other hazards. Do not remove any panels or protective guards 
without appropriate technical training and experience necessary to minimize the risks to yourself and others. If 
you do not feel comfortable accessing service areas of your Markforged product, please contact your Reseller. 

FUSE LOCATIONS

LOCATION MFG VOLTS AMPS SPEED
Power entry module Bel Fuse 5ET5-R 250VAC 5A Time delay

Note: Only the specified fuses may be used as replacements. Third-party substitutes are not 
permitted. 

NOTE ON FIBER CAPABILITY 

This Service Manual covers all models of Markforged Industrial Series printers. If your printer model is not 
fiber-capable, some of the sections in this Service Manual may not apply. Such sections will be marked with 
the icon to the left. 

A3016 AND A3648 EXTRUDERS

The photos in the User Guide and Service Manual depict both the original A3016 (below left) and the updated 
A3648 extruders (below right). The A3648 is installed in all Gen 2 printers by default (see Note on Hardware 
Differences below). It can also be installed in Gen 1 printers as an upgrade, requiring some minor rewiring. 
Differences in service procedures are noted in the text.

SERVICE MANUAL
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NOTE ON HARDWARE DIFFERENCES

Markforged Gen 2 composite printers can be identified by the large updated product label on the back panel. 

 
PRESERVING FACTORY CALIBRATION 
Note that the plastic extruder and print head are factory-calibrated; do NOT adjust or disassemble in any way 
unless specifically instructed to do so by Markforged Support. Warranty claims for assemblies that have been 
adjusted, disassembled, or modified may not be honored.
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REPLACING THE MOTHERBOARD
Qualified service personnel only. See Service Notes (p.4).

Note: Take care not to discard any hardware you remove during this procedure, as you may need it 
during the reinstallation.

Tools
 ● 2mm hex key
 ● 2.5mm hex key
 ● Painter’s tape (or similar tape that will not leave residue) 

MOTHERBOARD REMOVAL
1. Unload and remove all plastic and fiber print material from the printer. For more information, see 

Unloading Plastic and Unloading Fiber, if applicable, in the User Guide.
2. Disconnect the feed tube from the plastic extruder. Remove it from the printer and set it aside.
3. Power off your printer and unplug the power supply from the back panel.
4. Remove and set aside the Wi-Fi antenna / Ethernet cable.
5. Remove and set aside the print bed and any fiber spools. 
6. Tape the lid and visor of the printer closed to prevent them from accidentally opening.
7. Perform a two-person lift to remove the printer from the lower cabinet. Place the printer upside down on a 

flat, stable surface.
8. Using the 2mm hex key, remove the 12 screws that attach the bottom plate to the printer and set them 

aside. 
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9. Remove the bottom plate from the printer and set it aside.  

10. Carefully unplug all nine connections from the motherboard. 

11. Using the 2.5mm hex key, remove the four screws connecting the motherboard to the printer and set 
them aside.

12. Remove the motherboard from your printer.

MOTHERBOARD REPLACEMENT
1. Mount the new motherboard in place.
2. Using the 2.5mm hex key, reinstall the four screws that connect the motherboard to the printer.
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3. Carefully reconnect all nine connections to the board.  
Note: The ribbon cable (bottom right in the picture below) connects to a socket on 
the underside of the motherboard. 

 
4. Replace the bottom plate such that the grate is aligned with the fan, then use the 2mm hex key to reinstall 

the 12 screws. 

5. Perform a two-person lift to turn the printer upright and replace it on top of the lower cabinet.
6. Remove and discard the tape holding the lid and visor shut.
7. Reinstall the print bed, plastic feed tube, and Wi-Fi antenna / Ethernet cable.
8. Plug the power cord in and power the printer on. Ensure that it boots successfully.
9. Run the Firmware Recovery utility (Menu > Utilities > Maintenance > Firmware Recovery).
10. Reload materials. For more information, see Loading Plastic and Loading Fiber in the User Guide.
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CHECKING ELECTRONICS CONNECTIONS
Qualified service personnel only. See Service Notes (p.4).

PREPARE YOUR PRINTER FOR INSPECTION

It may sometimes be necessary to verify that connections between the printer’s circuit boards are firm and 
secure. Before you can start checking connections, your printer must be properly prepared.

1. Unload any plastic and fiber materials as well as the print bed.
2. Disconnect the feed tube from the plastic extruder. Remove it from the printer and set it aside.
3. Power off and unplug the printer.
4. Remove and set aside the Wi-Fi antenna / Ethernet cable.
5. Remove and set aside the print bed and any fiber spools. 
6. Tape the lid and front shield of the printer closed to prevent them from accidentally opening.
7. Perform a two-person lift to remove the printer from the lower cabinet. Place the printer upside down on 

a flat, stable surface.
8. Remove the 12 screws that hold the bottom panel in place. 

Note: The color of the metal BeagleBone cover may vary; the boards themselves are identical.
9. Remove and set aside the bottom panel.

VERIFY CONNECTIONS TO BEAGLEBONE AND MOTHERBOARD
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1. Disconnect all of the cables on the left and right sides of the BeagleBone, with the exception of the grey 
cable. Disconnect the grey cable from the green motherboard but leave it connected to the BeagleBone.

2. Pull up on the BeagleBone case to remove it from the touchscreen. The connection is quite tight; if 
necessary, gently rock the BeagleBone left and right to loosen it. 
Note: You should be left with only the touchscreen attached to the printer frame.

3. Turn the BeagleBone over and inspect the connection between the grey wire and the BeagleBone. Ensure 
that it is properly secured.

4. If the grey wire is connected properly, replace the BeagleBone back on the board and secure it to the 
prongs on the touchscreen. 
Note: Ensure that the USB port on the BeagleBone is facing toward the USB hub.

5. Reattach all of the cables to the BeagleBone, then reattach the grey wire to the motherboard. Verify that 
all motherboard connections are tight and secure.

VERIFY USB CONNECTIONS
1. Verify that the connection from the USB hub to the BeagleBone is secure.
2. Verify that the connection from the bottom of the USB hub is secure.

CLEANUP
1. Replace the bottom panel and reinstall all 12 screws.
2. Perform a two-person lift to turn the printer upright and replace it on top of the lower cabinet.
3. Remove and discard the tape holding the lid and visor shut.
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4. Reinstall the print bed.
5. Reconnect the plastic feed tube to the plastic extruder.
6. Reinstall the Wi-Fi antenna / Ethernet cable.
7. Plug in and power up the printer.
8. Load print material.
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REPLACING THE PLASTIC EXTRUDER
Note: Take care not to discard any hardware you remove during this procedure, as you may need it 
during the reinstallation.

The procedure for replacing a plastic extruder depends on the model of the extruder currently installed in your 
printer. See the image below to determine which procedure applies to you, then follow the instructions in the 
corresponding subsection to replace your plastic extruder. 

Tools
 ● 2mm hex key
 ● 2.5mm hex key

INSTALLING AN A3016 EXTRUDER IN A GEN 1 PRINTER

Remove the A3016 extruder
1. Unload print material. For more information, see Unloading Plastic and Unloading Fiber, if applicable, in 

the User Guide.
2. Cool the print head (Menu > Utilities > Manual Control > Temperature Control > Cool). 

Note: The print head may take several minutes to completely cool.
3. Power off your printer and manually move the print head away from the extruders.
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4. Using the 2mm hex key, loosen the top left socket head cap screw on the front plate of the fiber extruder. 

5. After detaching the fiber Bowden tube from the fiber extruder, slide it through the channel at the bottom 
of the plastic extruder toward the front of the printer. 
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6. Unscrew the thumbscrew that connects the plastic Bowden tube to the plastic extruder. 

7. Remove the plastic Bowden tube from the plastic extruder and let it hang freely. 

8. Press the push-to-connect fitting on the back of the plastic extruder and withdraw the plastic feed tube 
from the extruder. 
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9. Using the 2.5mm hex key, remove the screws that attach the plastic extruder to the printer chassis. 

   
10. Carefully pull the large connector (depicted below) from behind the stepper motor next to the plastic 

extruder. After it is accessible, disconnect the clip by pressing on the indicated area.  
Note: Do not pull on the wires, only on the white clips. 

  



INDUSTRIAL PRINTER SERVICE MANUAL

16

11. Disconnect both wire clips behind the extruder.  
Note: Do not pull on the wires, only on the white clips. You may need to use pliers to remove the 
connectors. Be careful not to let the base of the extruder sever the wires.  

    
12. Remove the plastic extruder from the printer.

Install the new A3016 extruder
1. Place the new plastic extruder in the printer.
2. Reattach the three white wire clips onto the plastic extruder and the connection on the left of the 

extruder.
3. Reinstall the screws that secure the extruder to the printer chassis.
4. Slide the fiber Bowden tube through the channel at the bottom of the plastic extruder toward the fiber 

extruder.
5. Slide the metal inlet on the fiber Bowden tube into the V-shaped groove on the left side of the fiber 

extruder. Using the 2mm hex key, tighten the screw until the metal inlet is secured but not flattened.  
Note: Make sure the metal inlet slides all the way in and presses against the fiber extruder.

6. Reinstall the plastic Bowden tube to the plastic extruder and tighten the thumbscrew.
7. Reinstall the plastic feed tube to the plastic extruder.
8. Power on the printer.
9. Reload materials. For more information, see Loading Plastic and Loading Fiber in the User Guide.

INSTALLING AN A3648 EXTRUDER IN A GEN 1 PRINTER

Installing the updated A3648 plastic extruder in a Gen 1 Industrial Series printer is not a simple drop-in 
procedure -- a small amount of rewiring is involved. This section details the full process.
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Uninstall the A3016 Extruder

Note: The “front face” of each printer component is the side facing the front of the printer.
1. Completely unload print material. For more information, see Unload Plastic and Unload Fiber, if 

applicable, in the User Guide.
2. Cool the print head (Menu > Utilities > Manual Control > Temperature Control > Cool). 

Note: The print head may take several minutes to completely cool. 
3. Power down the printer and move the print head away from the extruders.
4. Use the 2mm hex key to loosen, but not remove, the top left socket head cap screw connecting the fiber 

Bowden tube to the fiber extruder. 

5. Detach the fiber Bowden tube from the fiber extruder. 

6. Pass the fiber Bowden tube through the channel on the bottom of the plastic extruder toward the front of 
the printer.

7. Unscrew the thumbscrew connecting the plastic Bowden tube to the plastic extruder. 
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8. Press in on the push-to-connect fitting to remove the plastic feed tube from the plastic extruder. 

9. Use the 2.5mm hey key to remove and set aside the two screws securing the plastic extruder to the rail. 

10. Carefully disconnect the three cables from the plastic extruder. Note that the largest of the three cables 
connects to bundled wires protruding from the outlet side of the extruder, and has a latch that must be 
depressed before disconnecting. 

 

11. Remove and set aside the old plastic extruder. 
Note: Please send the old extruder to Markforged for analysis; do not discard it.

12. Disconnect both cables from the front stepper motor. Set aside the short 4-pin cable that was attached 
to the rear socket. 
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13. Unclip the plastic feed tube from the guide clips.
14. Using the 2.5mm hex key, remove and set aside the four screws connecting the cable guard to the rail. 

15. Remove and set aside the cable guard.
16. Disconnect the short 4-pin cable from the front socket on the rear stepper motor and set aside. 

Install the A3648 Extruder

You will now install the A3648 extruder along with its three (3) replacement cables. None of the cables from the 
old extruder are used in this procedure.

1. Connect the long 4-pin cable to the front-facing connectors on top of both the rear stepper motor and 
the front stepper motor. 

2. Plug the short 4-wire cable into the rear-facing socket on the front stepper motor. 



INDUSTRIAL PRINTER SERVICE MANUAL

20

3. Reinstall the cable guard, tucking all wires behind it, then use the 2.5mm hex key to reinstall and tighten 
the four screws.

4. Clip the feed tube into place on the guide clips.
5. Connect the other end of the 6-pin cable to the latched 6-pin connector in the front left corner, in front of 

the stepper motor. 

 

6. Attach the 6-pin cable to its corresponding connector on the front face of the new plastic extruder. 

7. Connect the short 4-pin cable to the socket on the black inward face of the plastic extruder. Secure the 
cable using the wire-management clip on the front face of the extruder. 

8. Install the extruder on the rail, pushing it back against the case until the mounting holes line up. Use the 
2.5mm hex key to install the two screws that secure the extruder to the rail.
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9. Connect the plastic feed tube to the plastic extruder. 

10. Connect the plastic Bowden tube to the plastic extruder and tighten the thumbscrew. 

11. Pass the fiber Bowden tube through the channel on the bottom of the plastic extruder toward the back of 
the printer.

12. Reinsert the fiber Bowden tube into the slot on the fiber extruder, then use the 2mm hex key to tighten 
the top left screw until the metal inlet is secured but not flattened. 

13. Carefully tuck all internal cables and connectors below the lid of the printer.
14. Power on the printer.
15. If the printer’s firmware is up-to-date, it will automatically detect the new extruder. If not, power off the 

printer, wait 30 seconds, and power it on again.
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16. Update printer firmware. For more information, see Updating Firmware in the User Guide. 
Note: This step is necessary to ensure that the printer recognizes the new extruder. 

17. Calibrate stepper encoders. For more information, see Calibrating Stepper Encoders in the User 
Guide.

18. Reload print material. For more information, see Load Plastic and Load Fiber, if applicable, in the User 
Guide.

INSTALLING AN A3648 EXTRUDER IN A GEN 2 PRINTER

Remove the A3648 extruder
1. Completely unload print material. For more information, see Unloading Plastic and Unloading Fiber, if 

applicable, in the User Guide. 
2. Cool the print head (Menu > Utilities > Manual Control > Temperature Control > Cool).  

Note: The print head may take several minutes to completely cool. 
3. Power off the printer and manually slide the print head away from the extruders. 
4. Use the 2mm hex key to loosen, but not remove, the top left socket head cap screw securing the fiber 

Bowden tube to the fiber extruder.  
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5. Detach the inlet end of the fiber Bowden tube from the fiber extruder.  

  
6. Slide the fiber Bowden tube through the channel at the bottom of the plastic extruder toward the front of 

the printer, until it is removed from the channel.
7. Unscrew the thumbscrew connecting the plastic Bowden tube to the plastic extruder.  
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8. Press the push-to-connect fitting on the back of the plastic extruder and withdraw the plastic feed tube 
from the extruder. 

 9. Using the 2.5mm hex key, remove and set aside the two screws securing the plastic extruder to the rail. 
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10. Unclip the cable from the wire-management clip on the front face of the extruder, then disconnect the 
4-pin cable from the socket on the black inward face of the extruder. 

 

 

11. Disconnect the 6-pin cable from the front face of the extruder.  

 

12. Remove the plastic extruder and set it aside.

Install the new A3648 extruder
1. Connect the 6-pin cable to its corresponding connector on the front face of the new plastic extruder. 
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2. Connect the 4-pin cable to the socket on the black inward face of the new extruder. Secure the cable 
using the wire-management clip on the front face of the extruder.  

 

 

 
3. Install the extruder on the rail, pushing it back against the case until the mounting holes line up. Use the 

2.5mm hex key to install the two screws that secure the extruder to the rail.
4. Connect the plastic feed tube to the plastic extruder.   

 

 

 
5. Connect the plastic Bowden tube to the plastic extruder and tighten the thumbscrew. 
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6. Pass the fiber Bowden tube through the channel at the bottom of the extruder.
7. Reinsert the fiber Bowden tube into the slot on the fiber extruder, then use the 2mm hex key to tighten 

the top left screw until the metal inlet is secured but not flattened. 

   
8. Carefully tuck all internal cables and connectors below the lid of the printer.
9. Power on the printer.
10. Reload print material. For more information, see Loading Plastic and Loading Fiber, if applicable, in the 

User Guide. 
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REPLACING THE FIBER EXTRUDER
Note: Take care not to discard any hardware you remove during this procedure, as you may need it 
during the reinstallation.

Tools
 ● 2mm hex key
 ● 2.5mm hex key

FIBER EXTRUDER REMOVAL
1. Ensure that materials are unloaded. For more information, see Unloading Plastic and Unloading Fiber in 

the User Guide. 
2. Cool the print head (Menu > Utilities > Manual Control > Temperature Control > Cool). 

Note: The print head may take several minutes to completely cool.
3. Power off your printer and manually move the print head away from the extruders.
4. Using the 2mm hex key, slightly unscrew the top left socket head cap screw on the fiber extruder. 

Note: Do not unscrew it all the way. It should require no more than one full turn to loosen. 

5. Remove the fiber Bowden tube from the extruder.
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6. Using the 2mm hex key, slightly unscrew the top right socket head cap screw on the fiber extruder. 
Note: Do not unscrew it all the way. It should require not more than one full turn to loosen. 

7. Remove the fiber feed tube from the extruder.
8. Disconnect the 3-wire connector from the PCBA on the top of fiber extruder.
9. Using the 2.5mm hex key, loosen the four screws that secure the fiber extruder to the printer chassis. 

Note: The bracket on the extruder has keyhole slots that enable the extruder to slide out without 
the screws being removed. 

10. Disconnect the 4-wire connector from the back left side of the fiber extruder. 
11. Remove the fiber extruder.

FIBER EXTRUDER REPLACEMENT
1. Insert the 3-wire and 4-wire connectors into the corresponding ports on the new fiber extruder and 

ensure that they are plugged in all the way.
2. Seat the new fiber extruder on the printer chassis such that the keyhole slots on the extruder bracket 

align with the screws.
3. Tighten the four screws that connect the base of the extruder to the chassis.
4. Insert and secure the fiber Bowden tube and fiber feed tube.
5. Power on your printer.
6. Reload materials. For more information, see Loading Plastic and Loading Fiber in the User Guide. 
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REPLACING THE BEAGLEBONE
Qualified service personnel only. See Service Notes (p.4).

Note: Take care not to discard any hardware you remove during this procedure, as you may need it 
during the reinstallation.

Tools
 ● 2mm hex key
 ● Wire cutters or similar tool
 ● Small zip tie
 ● Painter’s tape (or similar tape that will not leave residue) 

BEAGLEBONE REPLACEMENT 
1. Unload any print material that is loaded into the printer. For more information, see Unloading Plastic and 

Unloading Fiber, if applicable, in the User Guide.
2. Disconnect the feed tube from the plastic extruder. Remove it from the printer and set it aside.
3. Power off and unplug the printer. 
4. Remove and set aside the Wi-Fi antenna / Ethernet cable.
5. Remove and set aside the print bed and any fiber spools. 
6. Tape the lid and visor of the printer closed to prevent them from accidentally opening.
7. Perform a two-person lift to remove the printer from the lower cabinet. Place the printer upside down on a 

flat, stable surface, granting easy access to the bottom plate.
8. Use the 2mm hex key to remove the 12 screws from the bottom plate of the printer. 
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9. Unplug the four black cables from the sides of the BeagleBone. 

10. Use the 2mm hex key to remove the two black screws that secure the BeagleBone cover to the 
touchscreen assembly. 

11. Disconnect the 3-wire connector at the end of the grey cable from the motherboard. 
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12. Using wire cutters or a similar tool, cut the black zip ties that hold the wires connecting the motherboard 
to the BeagleBone. 
Note: Be careful not to cut the wires. 

13. Pull the BeagleBone and aluminum cover straight off the touchscreen assembly. 
Note: The tabs of the BeagleBone cover sit atop two plastic spacers.  

14. Using the 2mm hex key, remove the four screws attaching the BeagleBone to the aluminum cover, then 
separate the board from the cover.

15. Attach the new BeagleBone to the aluminum cover with the four screws.
16. Align the two spacers with the holes in the exposed corners of the touchscreen board.
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17. Align the BeagleBone over the touchscreen assembly and apply firm, even pressure to plug in the new 
BeagleBone. Take care not to bend the pins. 

18. Reattach the 3-wire connector at the end of the grey cable to the motherboard. 

19. Using a small zip tie, secure the wires connecting the motherboard to the BeagleBone.
20. Use the 2mm hex key to install the two screws that connect the aluminum cover to the touchscreen 

assembly. Ensure that the screws pass through the spacers. 
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21. Plug the four black cables back into the BeagleBone. 

22. Replace the bottom plate such that the grate is aligned with the fan, then use the 2mm hex key to reinstall 
the 12 screws. 

23. Perform a two-person lift to turn the printer upright and replace it on top of the lower cabinet.
24. Remove and discard the tape holding the lid and visor shut.
25. Reinstall the power cable, print bed, and plastic feed tube. 
26. Reinstall the Wi-Fi antenna / Ethernet cable.
27. Power on the printer and update the firmware. For more information, see Updating Firmware in the User 

Guide.
28. Reload materials. For more information, see Loading Plastic and Loading Fiber in the User Guide.
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REPLACING THE TOUCHSCREEN
Qualified service personnel only. See Service Notes (p.4).

Note: Take care not to discard any hardware you remove during this procedure, as you may need it 
during the reinstallation.

Tools
 ● 2mm hex key
 ● Painter’s tape (or similar tape that will not leave residue) 

TOUCHSCREEN REMOVAL
1. Unload and remove all print material from the printer. For more information, see Unloading Plastic and 

Unloading Fiber, if applicable, in the User Guide.
2. Disconnect the feed tube from the plastic extruder. Remove it from the printer and set it aside.
3. Remove and set aside the print bed and any fiber spools. 
4. Power off your printer and unplug the power supply from the back panel.
5. Remove and set aside the Wi-Fi antenna / Ethernet cable.
6. Tape the lid and visor of the printer closed to prevent them from accidentally opening.
7. Perform a two-person lift to remove the printer from the lower cabinet. Place the printer upside down on 

a flat, stable surface.
8. Using the 2mm hex key, remove the 12 screws that attach the bottom plate to the printer and set them 

aside. 

9. Remove the bottom plate from the printer and set it aside. 
10. Disconnect the four black cables from the BeagleBone. 
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11. Disconnect the grey cable from the motherboard rather than from the BeagleBone.  

12. Use the 2mm hex key to remove and set aside the two black screws securing the BeagleBone cover to 
the touchscreen. 
Note: Each of these screws sits atop a plastic spacer. Ensure that you set these aside to be 
reinstalled later as well.  

13. Remove and set aside the two screws that secure the touchscreen to the printer casing, as well as the 
spacers that they sit upon.

14. Carefully remove the BeagleBone / touchscreen assembly from your printer. 
Note: There are four additional spacers between the touchscreen and the printer casing. Ensure 
that you set these aside to be reinstalled later.

15. Carefully pull the BeagleBone and the old touchscreen apart. If necessary, gently rock the BeagleBone 
from left to right to loosen it.

TOUCHSCREEN REPLACEMENT
1. Connect the replacement touchscreen to the BeagleBone, using the markings on the touchscreen board 

to properly align the connectors. Apply firm, even pressure when inserting the pins.
2. Align four white spacers with the holes around the touchscreen opening in the printer casing. 
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3. Keeping the grey cable out of the way, carefully seat the replacement touchscreen into its opening, 
aligning the holes on the board with the spacers as well as the holes in the printer casing. 
Note: Ensure that the USB port on the BeagleBone faces toward the USB hub.

4. Place two spacers directly on the exposed corners of the board and insert the other two between the 
touchscreen board and the tabs of the BeagleBone cover.  

5. Use the 2mm hex key to install two screws into the holes in the corners of the touchscreen that are not 
covered by the tabs of the metal BeagleBone cover. Ensure that the screws pass through the spacers. 

6. Use the 2mm hex key to install the two screws that connect the BeagleBone cover to the touchscreen 
assembly. Ensure that the screws pass through the spacers. 

7. Connect the grey cable back to the motherboard.  
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8. Plug the four black cables back into the BeagleBone. 

9. Replace the bottom plate such that the grate is aligned with the fan, then use the 2mm hex key to reinstall 
the 12 screws.  

10. Perform a two-person lift to turn the printer upright and replace it on top of the lower cabinet.
11. Remove and discard the tape holding the lid and visor shut.
12. Reinstall the power cable, print bed, and plastic feed tube.
13. Reinstall the Wi-Fi antenna / Ethernet cable.
14. Power on the printer and update the firmware. For more information, see Updating Firmware in the User 

Guide.
15. Reload materials. For more information, see Loading Plastic and Loading Fiber in the User Guide.
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REPLACING THE XY STEPPER MOTOR
Your printer’s motion system operates via two stepper motors, one in each of the two leftmost corners of the 
gantry. Perform the procedure below to replace one of these motors.

Replacing a stepper motor is a process that requires finesse and small movements. Be careful not to break any 
of the wires or other components in the printer during this process.

Note: Take care not to discard any hardware you remove during this procedure, as you will need it 
during the reinstallation. 

Tools
 ● 2.5mm hex key

XY STEPPER MOTOR REMOVAL
1. Power off your printer.
2. Using the 2.5mm hex key, remove the four screws from the underside of the printer case shelf that 

connect it to the XY stepper motor in question.   

3. Lift the XY stepper motor up from the metal shim on which it sits.
4. Remove the belt from around the pulley of the XY stepper motor. 
5. Disconnect all three 4-wire connectors that attach to the XY stepper motor.  

Note: You may need to use pliers to remove the connectors. Be careful not to let the base of the 
extruder sever the wires. 

6. Remove the XY stepper motor from your printer.
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XY STEPPER MOTOR REPLACEMENT
1. Secure the belt around the pulley of the new XY stepper motor. Ensure that the belt is not twisted along 

the rail. 
2. Attach the wider 4-wire connector to the port on the body of the XY stepper motor.
3. Attach the two smaller 4-wire connectors to the respective ports on the XY stepper motor. Ensure that 

the colored wires are oriented as shown in the image below.   

4. Place the new XY stepper motor on the metal shim so that the shim and motor are aligned with the screw 
holes in the printer case shelf. 

5. Using the 2.5mm hex key, thread the four screws into the bottom of the printer case shelf and up into the 
XY stepper motor.

6. Tighten each screw until it is completely secure.
7. Check the tension of the belt attached to the motor and adjust it if necessary. For more information about 

adjusting the belt tension, see Adjusting Belt Tension in the User Guide.
8. Power on your printer.
9. Calibrate the stepper encoders (Menu > Utilities > Maintenance > Calibrate Encoders). For more 

information, see Calibrating Stepper Encoders in the User Guide.
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REPLACING THE PRINT HEAD
Note: Take care not to discard any hardware you remove during this procedure, as you may need it 
during the reinstallation.

Tools
 ● 2.5mm hex key
 ● Scraper
 ● Glue stick
 ● Leveling shim labeled PLASTIC
 ● Leveling shim labeled FIBER

PRINT HEAD REMOVAL
1. Unload and remove any print material from the printer. For more information, see Unloading Plastic and 

Unloading Fiber, if applicable, in the User Guide.
2. Power off your printer.
3. Remove the thumbscrews connecting both Bowden tubes to the print head. Allow the tubes to hang 

freely. 

4. Slide the ribbon cable clip away from the print head and the circuit board.  
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5. Gently squeeze the tabs at the top and bottom of the ribbon cable connector and pull it away from the 
print head board. Allow the cable to hang freely. 

6. While supporting the print head with your hand, use the 2.5mm hex key to remove the two screws 
connecting the print head to the print head base. 

7. Carefully pull the print head off of the print head bracket. 
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PRINT HEAD REPLACEMENT
1. Carefully place the new print head onto the print head bracket and hold it in place. Be careful to align the 

pins on the print head bracket with the holes on the print head to avoid damaging the pins. 

 

2. While supporting the print head with your hand, use the 2.5mm hex key to tighten the two screws that 
connect the print head to the print head bracket.  

3. Reinsert the ribbon cable into its connector until both tabs snap into place, then slide the cable clip back 
onto its bracket. 
Note: Be careful not to break the cable, clip, or board. Ensure that the cable is secure. The clip 
will keep the cable from dragging on parts or becoming damaged.

4. Reinstall the Bowden tubes for both materials and tighten the thumbscrews into the print head.
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5. Power on your printer.
6. Reload print material into your printer. For more information, see Loading Plastic and Loading Fiber in 

the User Guide.
7. Run the Z Offset utility (Menu > Bed Level > Adjust Print Bed Z Offset) and follow the onscreen 

instructions.
8. Run the Shim Bed Level utility (Menu > Bed Level > Shim Bed Level) and follow the onscreen 

instructions. When prompted, continue on to calibrate the fiber nozzle height.
9. Run the Adjust Laser Offsets utility (Menu > Utilities > Print Head Alignment > Laser-Guided 

Offsets) and follow the onscreen instructions.
10. Run the Laser Bed Level utility (Menu > Bed Level > Laser Bed Level) and follow the onscreen 

instructions.
11. Run the Adjust Fiber Nozzle Height utility again (Menu > Bed Level > Adjust Fiber Nozzle Height) and 

follow the onscreen instructions. For more information, see Adjust Fiber Nozzle Height in the User 
Guide.
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REPLACING THE PRINT VISOR
Note: Take care not to discard any hardware you remove during this procedure, as you will need it 
during the reinstallation. 

Tools
 ● 2.5mm hex key
 ● 4mm hex key

PRINT VISOR REMOVAL
1. Detach the plastic feed tube from the clips behind the fiber extruder by pulling it toward the center of the 

printer.  

 
2. Using the 2.5mm hex key, remove and set aside the four screws securing the sheet metal cable guard to 

the printer casing behind the fiber extruder. 

3. Lift the cable guard to remove it from the printer and set it aside.
4. Repeat steps 2–3 for the sheet metal cable guard on the opposite rail. Wiggle the cable guard to remove 

it from beneath the lid hinge.  
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5. Use the 4mm hex key to loosen the two bolts securing the visor to the printer frame. 

 
6. Remove the bolts and washers from the printer and set them aside.
7. Remove the caps from the outside of the visor and set them aside.
8. Remove and set aside all other connection hardware (see diagram below).
9. Carefully remove the visor from the printer.

Before starting a print, ensure that you reinstall or replace your visor. For more information, see the section 
below.

PRINT VISOR REPLACEMENT
1. Slide the visor onto the printer, aligning the circular slots on both the visor and the printer.
2. Slide the spacers with the slots on the printer frame.
3. Insert and align all other connection parts according to the image below.

4. Reattach the visor caps on each side.
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5. Use the 4mm hex key to fasten the bolts at each connection point on the visor. 
Note: Tighten the bolts just enough to prevent the visor from closing under its own weight. 

6. Replace the right and left sheet metal cable guards.  
7. Using the 2.5mm hex key, reinstall the four screws on each cable guard.
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REPLACING THE TENSIONER AND FIXED IDLER PULLEY ASSEMBLY
Note: Take care not to discard any hardware you remove during this procedure, as you may need it 
during the reinstallation.

Tools
 ● 3mm hex key
 ● Mobile phone equipped with tuner app (or sonic tension meter)

TENSIONER AND FIXED IDLER REMOVAL
1. Power down your printer. 
2. Use the 3mm hex key to loosen the set screw on the tensioner, removing all tension from the belt.  
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3. Locate the fixed idler in the back right-hand corner of the machine. Using the 3mm hex key, remove one 
of the two screws holding it in place. 

4. To prevent the belt from falling off the pulleys, hold the belt in place while removing the second screw 
from the fixed idler. 
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5. Slide the belt off of the fixed idler. Reinstall one of the previously removed screws and slip the belt over 
the screw. 

6. Repeat steps 3 – 5 for the tensioner. After removing both the tensioner and fixed idler assemblies, the belt 
should be held in place by the screws alone.  
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TENSIONER AND FIXED IDLER REPLACEMENT

Replace fixed idler (in back right corner)
1. While holding the belt in hand, remove the screw you temporarily installed into the back right corner.
2. Slip the belt up and onto the pulley of the replacement fixed idler.
3. Install the fixed idler and use the 3mm hex key to secure it in place using two of the previously removed 

screws.   

 

Replace tensioner (in front right corner)
1. While holding the belt in hand, remove the screw you temporarily installed into the front right corner.
2. Slip the belt up and onto the pulley of the replacement tensioner.
3. Install the tensioner and secure it in place using the two remaining screws  
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ADJUST BELT TENSION
1. Install and open a tuner application, such as the free version of either the Fine Tuner app (for iOS) or the 

Fine Chromatic Tuner app (for Android), on your mobile device. 
Note: In areas with heavy background noise, use a sonic tension meter.

2. Manually move the print head to the back left corner of the print chamber to more easily access the belt 
underneath the Y-rail opposite the print head.

3. Place your phone’s microphone close to, but not touching, the belt opposite the print head. Pluck the belt 
as if it were a guitar string and use the 3mm hex key to adjust the belt tensioner until the tuner reads a 
frequency of 82Hz–84Hz.  
Note: If you are using the Fine Tuner app, you can disregard the lower of the two numbers on the 
main screen. 

For more information about adjusting belt tension, see Adjusting Belt Tension in the User Guide.

CHECK FOR INTERFERENCES 
1. Move the print head diagonally by hand to isolate the movement of each pulley. The print head should 

travel without any resistance.  
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2. Observe each pulley’s placement; there should be clearance between the bottom of the pulley and the 
top plate of the gantry. 

3. Power on your printer. 

CALIBRATE STEPPER ENCODERS

After replacing your tensioner and fixed idler assembly, it is very important to re-calibrate the stepper motor 
encoders. To run the calibration utility, select Menu > Utilities > Maintenance > Calibrate Encoders. For 
more information, see Calibrating Stepper Encoders in the User Guide.
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REPLACING THE RIBBON CABLE
Qualified service personnel only. See Service Notes (p.4).

Note: Take care not to discard any hardware you remove during this procedure, as you may need it 
during the reinstallation.

Replacing the ribbon cable is a lengthy, delicate procedure. Take a moment to read over this section in its 
entirety before proceeding. 

Tools 
 ● Disposable gloves
 ● 2mm hex key
 ● 2.5mm hex key
 ● Tape measure
 ● Painter’s tape (or similar tape that will not leave residue) 

RIBBON CABLE REMOVAL
1. Unload all material from your printer. For more information, see Unloading Plastic and Unloading Fiber, 

if applicable, in the User Guide.
2. Disconnect the feed tube from the plastic extruder. Remove it from the printer and set it aside.
3. Remove and set aside the print bed and any fiber spools. 
4. Remove and set aside the Wi-Fi antenna / Ethernet cable.
5. Power off your printer and disconnect its power cord.
6. Perform a two-person lift to separate the printer from the lower cabinet and place it on a flat, sturdy 

workspace with room to rotate and move the printer. 
7. Use the 2.5mm hex key to remove the four central screws from the back plate of the printer. 
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8. Turn the printer onto its side.
9. Use the 2mm hex key to remove all 12 screws from the bottom face of the printer, then remove the 

bottom face itself. 

10. Disconnect the ribbon cable from the motherboard. Note that the cable is mounted beneath the board. 

11. Put on disposable gloves, as listed under Tools.
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12. The cable cover is the raised metal plate located behind the Z-screw, covering the ribbon cable. Slide 
the cable cover toward the bottom plate of the printer (parallel to the Z-screw), then to the side such that 
the ribbon cable is accessible from the print chamber. See image.  

13. Disconnect the ribbon cable from the print head, then remove the white ribbon cable clips so that the 
cable is no longer tethered to any fixed printer components. 

14. Pull the cable away from the printer to release it from the adhesive and the printer casing.
15. Carefully slide the cable up through the opening in the bottom of the printer.
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RIBBON CABLE REPLACEMENT

Note: You may wish to practice the first three steps below with a long thin strip of paper, as the folding 
process can be tricky at first.

1. Lay the cable out horizontally on the workspace with the text (“Axon Cable” etc.) readable from left to 
right.

2. Measure 15” (approx. 1/3 of the length) back from the tip of the right-hand connector and make a tight 
“mountain fold”: fold the right-hand connector under the remaining 2/3rds of the cable and sharply 
crease it. When you unfold the creased ribbon cable, a peak will remain. 

3. With the ribbon cable in the same horizontal orientation as before, bring the bottom of the crease up to 
the cable’s top edge to form a 45o fold, as shown. Crease the cable. The resulting folded cable should 
have readable text from left to right, then angled 90o downward.  
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4. Slide the ribbon cable into the cable cover through the notch at its top (near the print head), with 
the blank side of the cable against the printer’s rear face and the text facing front. 

5. Align the cable along the metal plate at the back of the printer and press the cable to the adhesive strip.
6. Push the cable cover into place, but do not screw it in yet.
7. Reinstall the plastic clips that keep the cable tethered to the metal plate at the rear of the print chamber.
8. Reinsert the ribbon cable into its connector on the print head until both tabs snap into place, then slide 

the cable clip back onto its bracket.  
Note: Be careful not to break the cable, clip, or board. Ensure that the cable is secure. The clip 
will keep the cable from dragging on parts or becoming damaged. 
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9. Insert the clip on the ribbon cable into the port on the bottom of the motherboard on the underside of 
the printer. 

10. Replace the bottom plate such that the grate is aligned with the fan, then use the 2mm hex key to reinstall 
the 12 screws. 

11. Turn the printer upright and align the cable cover. Ensure that the cable is not pinched or trapped 
anywhere along its length, and that it passes cleanly through the notch in the cover. Slide the cable cover 
upward so that it sits securely in place.
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12. Secure the four central screws on the back plate of the printer by looking through the holes to line them 
up with the cable cover on the inside of the print chamber.  

13. Test the print head to ensure that it can traverse the entire gantry without putting too much stress on the 
cable. 

14. Perform a two-person lift to replace the printer in its proper orientation on top of the lower cabinet.
15. Reinstall the print bed, plastic feed tube, and Wi-Fi antenna / Ethernet cable.
16. Plug in and power on the printer.
17. Reload materials. For more information, see Loading Plastic and Loading Fiber in the User Guide. 
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REPLACING THE Z-AXIS LEAD SCREW
Qualified service personnel only. See Service Notes (p.4).

Note: Take care not to discard any hardware you remove during this procedure, as you will need it 
during the reinstallation. 

Tools
 ● 2mm hex key
 ● 2.5mm hex key
 ● Painter’s tape (or similar tape that will not leave residue) 
 ● Synthetic grease
 ● Disposable gloves

Z-AXIS LEAD SCREW REPLACEMENT
1. Unload any print material that is currently loaded into the printer. For more information, see Unloading 

Plastic and Unloading Fiber, if applicable, in the User Guide.
2. Power off and unplug the printer. 
3. Disconnect the feed tube from the plastic extruder. Remove it from the printer and set it aside.
4. Remove and set aside the Wi-Fi antenna / Ethernet cable.
5. Remove and set aside the print bed and any fiber spools. 
6. Tape the lid of the printer closed to prevent it from accidentally opening.
7. Perform a two-person lift to remove the printer from the lower cabinet. Place the printer on its back plate 

on a flat, stable surface such that the clear plastic visor faces upward.
8. Using the 2mm hex key, remove the 12 screws from the bottom plate of the printer.  Set the screws and 

the bottom plate aside. 
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9. Disconnect the 4-wire connector from the Z-axis stepper motor on the underside of the printer.  
Note: You may need to use pliers to remove the connector. Be careful not to sever the wires. 

10. Using the 2.5mm hex key, remove and set aside the four bolts in the bottom of the printer’s interior.  

 
11. Turn the lead screw counterclockwise to remove it from the print stage, then pull the stepper motor and 

lead screw out of the bottom of the printer.  
Note: You may want to wear disposable gloves when handling the lead screw, as it is coated in 
grease.

12. Feed the new lead screw assembly through the opening in the bottom of the printer and tighten it until the 
stepper motor rests against the printer chassis.  

13. Reattach the 4-wire connector to the port on the side of the Z-axis stepper motor.  
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14. Using the 2.5mm hex key, replace the four screws in the bottom of the interior of the printer.  

 
15. Replace the bottom plate such that the grate is aligned with the fan, then use the 2mm hex key to reinstall 

the 12 screws. 

16. Perform a two-person lift to turn the printer upright and replace it on top of the lower cabinet.
17. Remove and discard the tape holding the lid shut.
18. Reinstall the print bed, plastic feed tube, and Wi-Fi antenna / Ethernet cable.
19. Reload material before attempting to print. To ensure that your printer is ready to print, see Z-Axis 

Recalibration below.

Z-AXIS RECALIBRATION
1. Spread synthetic grease on the lead screw.
2. Manually move the print stage up and down to disperse the grease. Ensure that the print stage can move 

the entire travel span of the Z-axis.
3. Start the Laser Bed Level utility. For more information, see Leveling the Print Bed in the User Guide. 
4. If the print bed is too close or too far from the print head to accurately level the print bed, run the Z-Offset 

utility (Menu > Bed Level > Adjust Z-Offset).
5. Run the Bed Level Test Print, as described in Bed Level Test Print in the User Guide, and confirm that 

the print bed is leveled correctly.
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DISABLING THE WI-FI ADAPTER
Qualified service personnel only. See Service Notes (p.4).

Note: Take care not to discard any hardware you remove during this procedure, as you may need it in 
later steps.

Tools
 ● 2mm hex key
 ● Painter’s tape (or similar tape that will not leave residue) 

1. Unload and remove all print material from the printer. For more information, see Unloading Plastic and 
Unloading Fiber, if applicable, in the User Guide.

2. Disconnect the feed tube from the plastic extruder. Remove it from the printer and set it aside.
3. Remove and set aside the print bed and any fiber spools. 
4. Power off your printer and unplug the power supply from the back panel.
5. Remove and set aside the Wi-Fi antenna / Ethernet cable.
6. Tape the lid and visor of the printer closed to prevent them from accidentally opening.
7. Perform a two-person lift to remove the printer from the lower cabinet. Place the printer upside down on a 

flat, stable surface.
8. Using the 2mm hex key, remove the 12 screws that attach the bottom plate to the printer. Set the screws 

and the bottom plate aside. 
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9. Unplug the Wi-Fi module (white in the photo below) from the USB hub in the base of the printer. 

10. Replace the bottom plate such that the grate is aligned with the fan, then use the 2mm hex key to reinstall 
the 12 screws.

11. Perform a two-person lift to turn the printer upright and replace it on top of the lower cabinet.
12. Remove and discard the tape holding the lid and visor shut.
13. Reinstall the print bed, plastic feed tube, and Wi-Fi antenna / Ethernet cable.
14. Plug in and power on the printer.
15. Select the Wi-Fi or Ethernet icon from the dashboard. 

16. Press the Offline tile to prevent the printer from using extra resources to search for wireless networks. 

17. Select Done.
18. Reload print material. For more information, see Loading Plastic and Loading Fiber in the User Guide.


