| assume the person it’s trying this know how to use the machine and make the proper

adjustments to it, I'll try to make the things simple as possible.
What is the “Backlash”?
The backlash is a non-movement when the machine reverses the direction of an axis.

For example, if we put the machine to move 2 inches in a positive X and then move 2 inches in
the opposite direction (negative X), if the machine have some backlash then, exactly at the change
of direction the machine won’t move, and the distance will not be 2 inches exactly on the way

back.
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The backlash comes notorious when the machine mill circles and you can see when this happens
because the circles came out with a distortion depending where you have the backlash.

How this can be fixed?

To avoid the backlash, the machine has to be the most rigid possible, adjusting the gantry, the
lead screws and the track rollers following the procedures in the manuals, but there is almost
impossible to get rid of all the backlash because there’s a minimum play between the lead screw
and the brass lead screw nut (less than 0.1mm), this is normal for a screw and a bolt.

Backlash

After making all the adjustments, it’s time fix this with the software UCCNC. This is a special

function that came with most of the CNC softwares, and its called backlash compensation.

What this does it adds the value we input to the axis movement, fixing the backlash. This

depends if the axis movement change its direction.



It’s a difficult task to try measure the exact amount of backlash because in most cases it’s very
small (less than 1mm), but it can be done by sight with a very good result.

The first thing we have to do its make a circle pattern to see how much is the amount of backlash
that we have.

EnTRG

[T G5 S ] 7 Qumut o visble oot to e e
f I Cus Thsd Tookaths

Ve ie fe] ma =/ 3| 5 —— . Toolpaths to be saved ...

Profie 1

(1] End M (0.01 )
Profie 2

1] End Mil 0.01 )
profie 3

(1] End Ml 0.01 )

]
Post Processor
rachars arcs o) (50 5]

I Qutput drect to machine
Driver: Mach

Making a tool path consisting of 4 circles and 2 lines, first circle with 20mm diameter, followed by
a 21mm diameter circle, then a 40mm diameter circle and a 41mm diameter circle, all this circles
has to be concentric. And 2 reference lines crossing the center and with a length of 177mm one on
the X axis and one on the Y axis (just for reference).

To make the tool path, select the outer circles (21 and 41 mm)and make them run ON the vector
and select the climb method, then make the profile for the drawing pen. Select the other 2 circles
(20 and 40 mm) and change the method for conventional, with this, you will have that one circle
its going in the opposite way of the other, and we can see the backlash in all the axis. For the final
profile select the 2 lines and make it, this are just references, so it won’t matter the method.




Save all the profiles as 1 single file and load it on UCCNC
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Put a blank piece of paper on the machine (with the proper setting of course) and the pen
attachment.

Run the tool path with the Pen attachment and take a look at the results.

As you can see on the picture, the circles have a some variation between them on both axis. The
width of the pen line its about 0.4mm, so, if we are drawing both lines at the center of the circle
vector, and the distance between both vectors are 1Imm there should be an even separation
without touch each other.



Let’s put the configuration window on UCCNC, select the axis setup, and then the X axis, go to the
bottom where it is the backlash distance option, check the Enable backlash option.

Go to the Y-axis and do the same.
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RUN TOOLPATH OFFSETS TOOLS O RATIO DIAGNOSTICS CAM HELP
P ) SETUP 170 TRIGGER N GENERAL SETTINGS N APPEARANCE L'}-»"HIFL-
X-AXIS A Z-AXIS ) A-AXIS ) SPINDLE
STEPCRAFT
¥ Axis enabled
Steppin: 5 = port: 1 =) LI Activelow
— — OFFLINE
Dirpin: 4 < port: 1 3j LI Active low ‘MUDE
Enable pin: ' 0 5] port: 0 =] LI Active low
Limit - pin: 123 port: 1 =] LI Active low
e WD p = C E
Limit + pin: 0 <j port: 0 3 LI Active low T
Home pin: TZi‘ port: T_:_ LI Active low ¥ Direction positive

Homing speed up (Units/min): 1000

Homing speed down (Units/min): 500 5;31;;1 e
Write offset on homing (Units): 0 v Auto set
Steps per Unit: 1333333 =
Velocity (Units/min): 2800 HOLD

Acceleration (Units/s*2): 400
Softlimit - (Units): -810

; ; CYCLE
Softlimit + (Units): 837 STOP
Comp. Acceleration (Units/s”2): 480
Backlash distance (Units): 0 v Enable backlash

Save settings @

Here comes the trial and error part, the circle lines have a very small separation, but it won’t
exceed 1mm, so let’s try the backlash of .1 for both X and Y axis, put those values on the screen
and then apply the settings (don’t save them yet).

Apply settings

Backlash distance (Units): 0.1 ¥ Enable backlash

Run the too Tool path several times (with a different centers) with an increment on the backlash
distance of 0.05 making 0.1, 0.15, 0.2, 0.25 and 0.3.




As you can see on the image (looks like a printer test pattern), the 0.1 setting improves the circles
space, if you take a look at the 0.3 setting, it becomes clear that it’s too much and start to notice
the misalignment. But the 0.2 setting looks much better.

So in this case we are going to put a value of 0.2 on the backlash for X and Y, and save the settings.

You can do this with a less increment values to obtain a better backlash correction value; also, if
you do this with the engraving point on an aluminum plate you can obtain much better
adjustments, because the lines you get from the engraving point are super thin.

You can achieve a very good accuracy with this method

This is a 6cm wide engraving on aluminum with the engraving point; the 3 parallel lines are inside
in a Imm width.

As a final note, you can achieve accurate movements with the Stepcraft and with the aid of the
backlash compensation, but it’'s a MUST that you follow the manual instructions on how to
assemble the machine and make it rigid.



