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Procedure to modify Syil X3 Mill for an additional 100mm Z Movement 
 
Introduction 
 
The Syil X3 CNC milling machine has a factory oversight in that the gas spring counterbalance has only 
200mm of stroke, limiting the Z Height movement to a maximum of 200mm. 
 
This procedure outlines a modification process which results in approx 100mm additional clearance between 
the tip of a tool and the table by fitting a longer stroke gas spring.  Effectively the Z stroke is increased from 
200 to 300mm. 
 
You will need to move the Z Upper limit switch up by 100mm in order to allow the additional movement 
without tripping the limit switch.  This is also covered in the procedure. 
 
Parts Required 
 

1. 1 x Gas Spring with an extended length of 705mm, a stroke length of 325mm, body Ø of 22mm, 
Piston Shaft Ø of 10mm, fitted with threaded ball and socket arrangement (Thread needs to be 
M8 x 1.25 Pitch) on both ends.  I used a Stabilus 2063UP/0300/K5/D5 which I purchased for $52 
AUD from an RV trailer supplier (Camec) in Brisbane, Australia.  This has 30Kg of thrust.  I 
couldn’t find any specs on the original gas spring thrust so I guessed at 30Kg and they were 
readily available. More details available at www.stabilus.com. 

 
2. On your lathe you will need to turn up a Spacer with Male thread on end (13mm long) and female 

thread on the other end (15mm deep).  Both threads are M8 x 1.25.  I used some scrap 19mm AF 
Hex Steel bar to make this part.  The length of the body needs to be 32mm long.  See Photo on 
Page 5. 

 
3. 1 x M8 x1.25 Bolt 16mm long. (Used to fill in the hole left by the removal of the original gas 

spring) 
 
Procedure 
 

1. Disconnect the machine from power.  
 

2. Remove the 4 Allen screws securing the rear sheet metal housing covering the Z movement 
Stepper Motor and Ball Screw and move the housing away from the machine to get access the 
lead screw. 

 
3. Using your hands, manually turn the Z lead screw to raise the head to the limit of Z travel.  You 

will get to the point where you cannot turn any further because you will have reached the limit of 
travel of the gas spring.  At this point the gas spring will be fully extended and safe to remove 
from the machine. 

 
4. Use a small jack (mechanical or hydraulic) and blocks of scrap wood to support the head before 

removing the gas spring.  I set the jack between the underside of the head and the table. 
 

5. Using a suitable spanner, unscrew the ball and socket arrangement from the side of the head. 
 

6. Using your hands, unscrew the gas spring body from the lower casting.  You may need to wipe 
the gas spring body clean with a rag first if oily as mine was. 

 
7. Remove the original gas spring from the machine. 

 
8. The next steps are best done with 2 persons.  Using you hands, manually wind the Z lead screw 

so the head moves upward whilst the other person uses the jack to maintain slight (not 
excessive) upwards force on the underside of the head.  This method makes it easier to turn the 
lead screw. 

 
9. Continue to manually move the head upwards until the ball nut carrier is approx 10mm from 

contacting the upper bearing block. 
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10. Screw the new 32mm long spacer into the side of the head in the hole where the original gas 

spring was attached. (See photo on Page 5) 
 

11. Temporarily screw the new gas spring ball and socket into the spacer. 
 

12. Use a spirit level to ensure that the gas spring is parallel to the dovetails.  This is not critical but it 
looks nicer if the gas spring is parallel to the dovetails. 

 
13. Using the new fully extended gas spring as a guide, pencil a mark for the position of an M8 x 1.25 

hole that needs to be drilled and tapped into the side of the base casting.  I used the threaded 
section of the lower ball and socket as the guide to mark this position. 

 
14. Remove the new gas spring, centre punch the marked position for the hole on the side of the 

base casting. 
 

15. Drill Ø6.8mm through the base casting then tap M8 x1.25. 
 

16. Refit the new longer stroke gas spring by screwing the lower ball and socket into the new hole in 
the base casting first.  Then fit the upper ball and socket to the side of the head.  You may need 
to wind the head slightly up or down to get the threaded hole in the side of the head aligned with 
the ball and socket thread on the gas spring.  Tighten both using a suitable spanner. 

 
17. Fit an M8 x1.25 x 16 bolt into the threaded hole left in the base casting when the original gas 

spring was removed.  This will prevent chips and/or coolant from entering this hole. 
 

18. Remove and retain the optical limit switch tab located on the LH side of the column. 
 

19. Mark and centre punch positions for 2 new M3 tapped holes 100mm above the existing holes. 
 

20. Drill the punched positions Ø2.5 x 8 deep, the tap both M3 x 6 deep. 
 

21. Re-attach the optical limit switch tab in the new location 100 mm higher up the LH column. 
 

22. Check that the optical switch tab clears the body of the optical switch body by manually winding 
the lead screw so that the tab passes downwards through the switch body.  This movement also 
slightly compresses the new gas spring and provided the limit switch works correctly; it should 
always now be under compression. 

 
23. Replace the rear housing removed in Step 2. 

 
24. Re-apply power the machine and carefully jog the head up and down to check that all is well and 

you should have and additional 100mm of Z movement. 
 

25. Check for correct operation of the upper Z limit switch. 
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Look at my Z Clearance above my vice now!!!! 
 
I can now change tool in R8 holders without moving the table to its extremes and no longer have to shorten 
drills to fit in my drill chuck above the job in the vice.  I am very happy!!! 
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I can still hit the table if I try hard enough!!! 
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Details of 32mm Spacer 
 
This spacer is used to allow the gas spring to travel vertically and to give clearance between the lower base 
casting and the body of the new gas spring 
 



Created by Chris Humphris 

Chris Humphris Page 6 10/01/2008 

 
 

New Location of Lower Gas Spring Attachment 
 
 
The hex head of the M8 Bolt shown is the location of the lower attachment point of the original short stroke 
gas spring.   
 
I filled in the hole with an M8 x 1.25 bolt to prevent chips and coolant from entering the hole. 
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New Position of Upper Z Limit Switch.   
 

You can see the original mounting holes in the phot o next page. 
 
I have modified my machine with brackets so that the Optical Interrupter Tab moves and the Optocoupler 
Body remains stationary (the opposite to how Syil manufactured the machine).  
 
 The reason for this is that I did not like the idea of the wires to the Optocoupler moving constantly up and 
down with Z movement.  Moving wires mean low reliability.  I could just imagine the wires breaking with 
constant movement or worse still, getting wound up in the Z drive lead screw. 
 
The next photo shows details of how I secured the limit switch wiring with plastic “P” Clips so that it could not 
possibly get wound up or break. 
 
This was the first modification that I did to the machine when I received it. 
 
Don’t worry about the surface rust.  It is now gone and treated with grease. 
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Details of Limit Switch Wiring Security 


