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3 Introduction

Welcome

This manual describes the software installation and commissioning of an XWinder
machine, and is a supplement to the information under
https://xwinder.com/BUILD/

This requires registration with XWinder on the website.

We recommend that you consult all the XWinder videos together with the manual,
enclosed on the USB stick.

Laumat's supplementary manual focuses on achieving correct commissioning for a first
winding and also points you to practical tips.
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4 Safety instruction

Risks in operation and safety measures

Wrapping long hair

On the winding object and the associated drive mechanism, there is a risk of hair getting
caught in it and being wound up.

Figure 1: Danger: Winding up hair

Safety measures:
e Always wear a hair net when you have long hair.

e The emergency stop for interrupting the power supply to the electronics must be
fixed in the accessible area.
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Finger jamming
There is a risk of pinching fingers at several positions on the machine.

Figure 2: Danger: jamming fingers

Safety measures:

e The forces of the stepper motors are appropriately dimensioned in the XWinder
Executor software so that no damage occurs to fingers if they get caught in the
mechanics. Do not deviate from these values in the current settings or reduce the
values if there is sufficient force. In case of customer modifications (amplification)
of the drives, additional protective measures against jamming of fingers must be
provided. (Access protection)

The emergency stop for interrupting the power supply to the electronics must be
fixed in the accessible area.
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Splash of binder

The application of the binder and the rotation of the wrapping object can cause splashes
of binder and cause eye injuries.

Safety measures:

e Always wear protective goggles when wrapping with binder.

Skin irritations

The materials may cause skin irritation on contact.

Safety measures:

e Wear protective gloves in each case.

Operation by trained staff without interference

XWinder may only be operated under the following circumstances:
e Observance of the safety instructions
¢ No operation by minors
¢ No operation under the influence of drugs or alcohol

¢ No bridging of safety units such as emergency stop
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5 Installing software, step by step

Download the XDesigner software from https://www.xwinder.com/BUILD/ as an EXE file
or use the installation from our USB stick.

3 Software and Assembly X

&« G | ® www.awinder.com/BUILD/

X\muneﬁ

The Original Desktop Filament Winder

WINDERS PARTS SUPPLIES WIDEQS FAQ ABOUT  COMMUNITY

SOFTWARE AND ASSEMBLY

Software Download:

Newr Version 4.16 available July, 2016. This software dovmload version 4,16 is for RIGHT HAND
DRIVE (RHD) mandrels. If you have been winding with the X-Winder 2.0 that was purchased in 2014,
you'll need to reconfigure the machine to RED. All X-Winders after 2014 are RHD.

L 3

*  ¥-Winder Designer and Executor Software version 4.16 | % EXE File or ¥, Zip File)

Assembly Diagrams:

= Assembly Disgrams for the Model 2x-23 and 4X-23 (PDF)

Assembly Videos:

* Assembly Playlist

Software Videos:

* 2-Axis Designer Software Orientatien Yideo
* 4-fuis Designer Software Orientation Vides

Figure 3. Download page XWinder

Software installation

Start the installation by running the XWinder_Install_v416.exe.

ﬁ K-Winder v415 - InstallShield Wizard X

Welcome to the InstallShield Wizard for

i
| | X-Winder v415
The Installshield(R) Wizard will allow you to modify, repair, or

remove X-Winder v415. To continue, dick Next.

i <Back Cancel
Figure 4: Installation window Info

The installation routine informs you that the installation will now be started.
Start the installation with Next>.

If you already have an installation of XWinder on your computer, you will be offered the
choice to uninstall or repair it.
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ﬁ K-Winder v415 - InstallShield Wizard X

Destination Folder -

B
Click Mext to install to this folder, or dick Change to install to a different folder. u
Install X-Winder v415 to:
.,——/ C:\Program Files (x88) W-Winder \X-Winder40\, Change...
InstallShield

< Back Cancel
Figure 5: Installation window path

Select the appropriate installation path and continue the installation with Next.

ﬁ K-Winder v413 - InstallShield Wizard x

Ready to Install the Program f‘
The wizard is ready to begin installation. u

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Current Settings:

Setup Type:
Typical
Destination Folder:
C:\Program Files (x86)W-Winder\X-Winder40'

User Information:
Name: info@laumat.ch
Company:

InstallShield

< Back Cancel
Figure 6: Installation window summary

The installation routine provides you with a summary of all parameters. Carry out the
installation through Install.

Depending on this, a warning appears from Windows that software is being installed in
administration mode. Confirm this security warning.

‘@ K-Winder w415 - InstallShield Wizard X

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed X-Winder
w415, Click Finish to exit the wizard.

Launch the program

The Original Desktop Filament Winder

Ymnoer

Figure 7: Installation success message
After successful installation, the corresponding confirmation appears.
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6 Software XDesigner and XExecutor

Software Basics

The XWinder software consists of the following 2 components:

o XWinder Designer: This software is used to create the mechanical definition
of the roving and the calculation of the winding. Comparable to a slicer in 3D
printing. The final result is a so-called G code with a sequence of movements and
actions.

e Settings:

o Mechanics Dimensions
Component
Material
Ends
Winding levels
Pre-windings
Windings
Shrink wrap
Hot air dryer drain
Start winding process (Start XWinder Executor with current G code)

O O O O O O O 0O O

o }"é XWinder Executor: This software is used to control the machine.
o Setting the motor currents
o Definition of which output stage is for which stepper motor
o Running G Code

As a rule, the XWinder Executor is started from the XWinder Designer.

The software must be set in XWinder Desiger and in XWinder Executor to enable correct
operation.
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Software basic settings XWinder Designer

6.1.1 Settings and speed
After the first start of XWinder Desinger, there are preset values that need to be adjusted.

%X-Wmderl}eslgner o [m] b
File # Axes View Build Units Help
Carriage Winding Checklist
5 @l T s :
. = - peed Length
J A G| in # Type P Patem O B2, RPM Gus)  Passes Mins ) DY pre- .
Open Save Sets G-Code = re-Wrap #1
S =l[so=[a % <] wian[__ "
C X & 4% o2 Hin <l 180° ~| a5° - REM s 2540 mm
4-Axis Inputs : 2 j Mis ]| 180° ~f{ 45° | 2) [T Pre-Wrap #2
4-Axis Inputs : ) < B
=" ik euihd rom[20 +| width ! in
[ ¢ 2-axis No wrap S E ~|r || 1807 ~|[ a5 ~| a0 mm
— BlIE r 180° +|| 450 -
= = A4 R 3) ¥ Winding
::J © 4-Axis Flat Ends w7 s ~|[180% ~| 450 -
iy -
BB His +|[ 180t v a5° ~ )
C:J @ 4-Axis Hemi Ends | »| 9 - 110 <l 250 = 4) ¥ shrink Tape i
- uf10 -r ~\[1e0c <[ 250 ~ rem[20 7| widen "
D11 = r I 1&]:7 450 =| B
Number of Layers| 0 w12 .l i 1e0c -1l a0 <] 5) ¥ Heat Gun - »
— i | u—| — n/s
inch mm B3 =l 7| 180° ~]j 45° | RDMl‘ID j Spd Wmm/‘
Filament Width | 0 0 ©f14 ~| ~|[180° ~|[45° -]
9|15 r 180¢ »|| 452
Fila. Thickness | 0 0 L - = = =
winding Rate | MED = Totals:
Pattern Refresh )
Bup | [=Build ]

, — ] |
[0 [ o <> 0 0 <7z
. [Offsets]
&[0 [ L 2
i o | o
=
‘ ﬂnﬂ 4 <2 DH path C> ,%
Jay [T Met Drsun ta Seale

Figure 8: View of XWinder Designer after first start-up

Open File >> Settings for the XWinder Designer settings.
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B4 settings T <

|| General || 2-Ads |[ 4Ads | [ Speeds |

General in/s mmys

* When Carriage is Moving to Activate the Limit Switch 1 25.40
Move at this Speed '

Pre-Wrap

® After Carriage Movement Stops after a Pre-Wrap Pass, 1
Rotate the Mandrel by this Many Degrees before Stopping | 1080
Mandrel

+ Allow Carriage to Move to Full Length of Part (¥/N) ,7
(Ignore Offsets During Pre-Wrap) Y |
Heat Shrink Tape
e After Carriage Movement Stops after a Heat Shrink Tape
1080

§ Pass, Rotate the Mandrel by this Many Degrees before
v g Stopping Mandrel

Heat Gun

The Original Desktop Filament Winder

# After Heat Gun Process Completes, Just Keep Going Until ,7
X-Winder is Stopped Manually (¥/N) ¥

Figure 9: Settings General

Register General
e General: Speed at which the axes travel to the switch.
Default value of 1 in/s and 25.4mm/s are ideal.
e Pre Wrap:
o Number of degrees of rotation after the end of the pre-wrap process.
o Proceed all the way without offset during pre-wrap
e Heat shrink: In heat shrink, move all the way without offset
e Heat Gun: Y = Carry out curing with hot air gun infinitely, until manual interruption.
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'm Settings

The Criginal Desktop Filament Winder

2
w
a
§

General

Winding

2-Axis | | 4- Axis | [ Speeds

3 in mm
-1.88 -47.75
--» Go Home

Z-distance from delivery head mid point to closest face of
right chuck plate when carriage activates the limit switch
(home position). Measure all Z distances from this chuck

plate face reference point.

o After a Layer Completes Winding, Rotate Mandrel by this
many Degrees Before Starting new Layer

o
[0

® Add This Many Additional Passes to Each Layer (1 Pass
Includes One Forward Pass and One Back Pass). Does
Not Include Hoop Winding Layers.

® On the first pass of a layer, wrap an extra 360 degrees at N
the far end (¥/N)

® Use proportional filament spacing to match 360 deg. (Y/N) Y

[n

& Add Extra 360 deg. to every pass (Y/N)

(Default for Model #2X-23 is between
2-3 inches inches depending on exact
location of fimit switch)

Figure 10:

Settings 2 Axis

Register 2-Axis

e Z Distance. Distance between carriage slide and reference switch. Attention! Value
must be negative!
After level completion, number of angles before starting a new level.

¢ Additional Passes: Number of additional windings per level

¢ On the first pass of a layer, wrap an extra 360 degrees at the far end.
On the first pass of each layer, create an extra wrap at the far end.

e Use proportional filament spacing to match 360 deg. Use proportional filament
spacing to match 360 deg.

e Add Extra 360 deg. To every pass. Add an extra turn to every wrap.

?E Settings

The Original Desktop Filament Winder

>>(WINDER

gancéim}

General | | 2-Axis | ‘ 4-Axis | | Speeds
Geometry
T = mm
112.71 Distance from delivery head to mandrel central axis (Default for Model #4X-23 is 4.625
when delivery head fully retracted inches or 117.50 mm)

Total width (including bolts) of delivery head when
delivery head is horizontal

Z-distance from delivery head mid point to closest edge of
mandrel post when carriage activates the limit switch
(home position). Measure all Z distances from this
reference point.

ﬁ—»:

Pattern

--> Go Home

# Do not list winding patterns with winding angles 25
greater than this many degrees
# Delay time in milliseconds (1/1000 s) between C, DHL and 250
DHR movement completion and Mandrel movemént
completion {applies to G4, G5 and G6 mavements)

(Default for Model #4X-23 is 2.00

(Default for Model #4X-23 is 1.875

inches or 50.8mm)

inches or 47.625mm)

Figure 11:

Settings 4 Axis
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Register 4-Axis

e Distance from guide head to mandrel centre line when guide head is fully
retracted.

e Guide head width

e Z-distance from the reference switch to the next point on the mandrel. Important!
Value must be negative.

e Pattern: Do not offer patterns with angles greater than this value.

e Pause in milliseconds between movements

| settings T VU .

[ cereral ] 2-Axis | 4-Axis | | Speeds |

Speeds
Use the following speeds as limits for slow, medium, and fast winding
speeds.The highest value of carriage or mandrel speed will be selected.
| Use inches OR millimiters.

Inch (in/s)

Slow Med. Fast  Max. Available

Carriage Speed L|m|t(mfs)| 2 ‘ 4 | 5] 9.0
Mandrel RPM Limit (1/min) | 15.00 [ 30.00 | 45.00 90.2

x

w

=

4
! Millimeter (mm/s)
)

The Original Desktop Filament Winder

Slow Med. Fast Max. Available

Carriage Speed Limit (mm/s)| 50.80 [101.60 [152.40 228.60
Mandrel RPM Limit (1/min) | 15.00 [30.00 | 45.00 90.2

Figure 12: Speed settings
Register Speeds:
e Speeds

6.1.2 Conversion to mm

SOFTWARE STATE 4.16: Winding in inch mode is better in 4 axis Hemi mode than in
mm mode. Stay in inch mode if possible!

The control panel in, to the right of the G-code button, is used to change to mm.
The conversion must be confirmed with a warning notice.
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4
File #_Axes View Build Units Help
Winding Checklist
4 @ T 6l :
P = peed Length
@ \f G in # Type ¢6 56} RPM  (inis) Passes Mins it} 1) ¥ pre-w 21
Open Save Sets G-Code o1 ‘ Jl re-Wwrap # .
= |l 180zl 5 -] 0 o] widthL "
C2X F 4X B - ~|[180c =|[45° ~ Rem T 2540 mm
4-Axis Inputs : o j =" | 180° 7)) 45° = 2) [ Pre-Wrap #2
© < o
i s || 1807 7145 - reM[40 +| width !’ in
[ r 2-mdis No wrap Bl B ~|r ~|[180° +|[45° ~| pss0 mm
ol 6 < o
g ) =l [ ihd| 0N Rohd 3) ¥ winding
::3  4-Axis Flat Ends ol 7 Hin «|[180° ~|[45° ~
4= = = = 1 =
BB - ~|[180¢ ~|[45° ~ -
Q # 4-Axis Hemi Ends | @9 ~|r || 180c ~|[a5° ~ 4) ¥ Shrink Tape. i
©10 =i ~|[180% +|[45° ~ RPM|20 | Widthp ——
D11 -~ ~|| 180¢ || 45° =
Number of Layers| 0 12 5) ¥ Heat Gun
v oj12] - B Message cnd 1 infs
©
inch mm B E_. RPM|1U j P 254  mmjfe
14
0 0
Filament Width o5l Units are now in millimeters.
Fila. Thickness 0 0 — L] Inputs will be lost. P
Do you wat to proceed 7
Winding Rate | MED - > Manual
Pattern Refresh {J)
BulLD | [>Build ]
Yes
| 1 0
0 0 < > [ o <Z

%
~

Ll

L
-

olla
I~

Aloao

Igt Orawn to Scals

Figure 13: Changeover mm warning message
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Create a new 2 axis file with the following setting:

m X-Winder Designer

b O x
File # Axes View Build Units Help
] Addl Carriage Winding Checklist
$r\? <§\ Bﬁr G mm End Speed Length
(56 .4 # Winding Angle (deg) Speed Angle RPM_(mm/s)  Passes Minutes  (m) 1) ™ pre-wrap #1
Open Save Sefs G-Code ] 45 [ med ~] 0 [1a6[15240][ 112 | 88 | 70.37 R n
& . RPM |40 «| Width - mm
X ax Totals: | 112 | 828 [ 70.37 2540
A . 2) [
2-Axis Inputs :
KN reM[40 width | in
Number of Layers 1 2540 MM
| -
inch  mm 3) ¥ winding
Filament Width |0.157 | 4.0
Fila. Thickness [0.0031 [ 0.08 4) " Shrink Tape o
20 | width
REM 254 mm
5) [¥ Heat Gun
1 infs
rpM[10 | Spd e mms
'
'
A, |
Laumat-2axis-mm.x2d
30000 4| > 10000 K3Z
| |
[
2000 & 1% N IFIT - :I:I

l

Note: Mot to Seale

AT

The file Laumat-4axis-flat-mm.x4d from our website can alternatively be opened to switch

to mm mode.

Important: Then save the current file (with mm setting) and restart the XWinder software.
XWinder always loads the last saved file at start-up, switching to mm.
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Basic settings XWinder Executor
Prerequisite: The mechanics are set up and the USB devices are connected.

Start the XWinder Executor software from the Manual->panel on the right-hand side of
XWinder Designer.

Initially, no USB devices are configured to the axes.

1 - — 1
RP
m -
File Options Help v
[ Hardware  Board ID#
Axes: 4 %{? % g VO Board 316830 r
. Mandrel
orive: RH s C::n;g: Setup Wizard Step 1: Assign Control Board to P
| |ﬁ DH Linear an Axis of Movement
& | 0.0% |?:| DH Rotary
E _8 =t - —= File —= Wanual Operation, or Gear Button v
u é ep Line No  |thé Control Boards Mot Connected 8 be
n 0.00 @ L
g rom{ccw) I." "-.I One or More Control Boa_rds Mot Attached.
z il 000.00 deg. @ ‘& Checkyour USB Connection. B Q
Q Di 1 .
£ | Operation Cannot Start. ition Wizard %
o
§ 2 & ars
/| E
H
o 00,00 j
A 2 BH: 00000 mm I =
[= 000.00 deg
wa15
‘ | Next > | Cancel
[ : ‘ L | Pl Fo i Prrerrll e | H I
Figure 14: Executor without USB configuration
The parameters are set with the wizzard.
T X-Winder Set-up Wizard x

X-Winder Setup Wizard

Unknown Stepper Control Board Attached. Set Up Wizard Required.
Click the Next or Back Button to Navigate Thru the Set Up and Calibration Wizard

Use the Engage Checkboxes to Power or Un-Power the Motors

The Qriginal Desktop Filament Winder

-
%
X

Cancel

Figure 15: Wizzad Start
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For 4-axle models, the assembly must be done for right-handers.

T X-Winder Set-up Wizard X

Setup Wizard Step 1: Right Hand Mandrel Drive

(1) X-Winder is now Right Hand Mandrel Drive
(2) If your X-Winder is set up Left Hand, you'll need to re-assemble as shown

Right Hand Drive
Right Hand Mandrel Drive

The mandrel drive side should be
on the Right as shown. If you are
using an early version of X-Winder
and you have a left hand drive,
you need to re-assemble the
frame as shown to Right Hand
Drive.

' Right Hand Drive

The Original Desktop Filament Winder

p (LT

Cancel I

Figure 16: Right-handed setup

The up to four stepper motor modules are assigned to the corresponding axes.
Select one ID each at Select... and test with the manual operation whether the
assignment is correct.

T X-Winder Set-up Wizard ¥

Setup Wizard Step 2: Assign the Control Boards

(1) Manually Operate Each Stepper Motor (make sure control box has power)
(2) To Switch Control Boards, Select from the Drop-Down
(3) When Each Motor is Assigned a Control Board, Click Next Button

@
E Mandrel )
w g nole: [ 000 ﬁ ﬁ @ Board 1D# : [ Select... |
n £ CCW CW  STOP
[ -
= Carriage inch mm
[T :
z Board ID# :| Select...
o ition® |000.00| |000.00 @
E Position: ‘-‘ .-’ |Se|e|:1... -
; § Speed: Left Right STOP
= DH Linear
T inch mim . .[ Select
. c o Board ID# :| =&lect...
) 4 SRS S —
A 9 Speed: Fwd Back STOP -
f =
= DH Rotary
Board ID# :| Select...
NZ2ID T
elect... -
RPM: -
CCW CW STOP
[] Mandrel Motor Engaged
[[] Carriage Motor Engaged < Back | Cancel

DH Linear Engaged
DH Rotary Engaged

Figure 17: Stepper motor assignment
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T X-Winder Set-up Wizard >

Setup Wizard Step 2: Assign the Control Boards
(1) Manually Operate Each Stepper Motor (make sure control box has power)
(2) To Switch Control Boards, Select from the Drop-Down
(3) When Each Motor is Assigned a Control Board, Click Next Button

@
: o Mandrel )
£ .
u s Angle: [ 0.00 ﬁ ﬁ @ Board ID# :| 345271
|5 RPM: | 345271 -
n £ CCW CW STOP
] u
= Carriage inch mm
[TH :
Board ID# :| 344974
z 8 Position: |000.00][000.00 | ey @ |3449?4 =
= e
E § Speed: Left Right STOP
= DH Linear
o inch ___mm . .[ 345097
. c o Board ID# :
N3 || o i o | @ e T
A 9 Speed: Fwd Back STOP —
f =
= DH Rotary
Board ID# :| 343227
Angle: | 0.00 R ﬁ  STOP | 345227 -
RPM: =1
CCW CW STOP
Mandrel Motor Engaged
Carriage Motor Engaged | |
< Back Next > Cancel
DH Linear Engaged
DH Rotary Engaged
Figure 18: USB ID assigned to the axes
T X-Winder Set-up Wizard *®
Setup Wizard Step 3: Mandrel Gearing Ratio
(1) Select the Option that Applies
(2} If you are not sure, select Determine Manually (takes about 5 minutes)
[+ o
T
W :
= (¢ Standard Mandrel Gearing (Gear Ratio = 6.8000: 1, Max RPM = 88.20)
a
=_Eu " Mon-Standard Mandrel Gearing. Enter Gearing Ratio 6.8000 -1
iC
e
E " Determine Manually (Mone of the above - 5 minute process)
\ § ’ :
o
]
N 1
g
o]
,\ @
£
/\ £
Mandrel Motor Engaged
Carriage Motor Engaged < Back cancel
DH Linear Engaged
DH Rotary Engaged

Figure 19: Gear setting for mandrel
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'u-'§ K-Winder Set-up Wizard

The Criginal Desktop Filament Winder

>>(WIN DER

Setup Wizard Step 5: Carriage Calibration
(1) Select Standard or Non-Standard Carriage Gearing
(2) If Standard Carriage Gearing, Input the Maximum Travel Distance of the Carriage
(3) For HELP, watch the 1 minute Help Video to Measure this Distance

& Carriage has Standard ¥X-winder Gearing and Set-Up

Enter Maximum Carriage Travel
Distance from Limit Switch 48.000 4
u Position to Farthest Usable 1219200 pm

Location away from Limit Switch

Video ‘-“ :
Left Right STOP

~ Carriage has Non-5tandard Gearing Ratio (i.e. User
has Modified Standard X-Winder)

*

Mandrel Motor Engaged
Carriage Motor Engaged
DH Linear Engaged

< Back Next > Cancel

DH Rotary Engaged

Figure 20: Carriage gear setting

% K-Winder Set-up Wizard

The Criginal Desktop Filament Winder

>(WINDER

Setup Wizard Step 7: Setup Wizard Complete

Set Amperage for Motors

Mandrel Max.
Amperage (A) You Have Successfully Completed X-Winder
Executor Setup. Click SAVE and EXIT to Save the
MNew Walues, or Cancel to Revert to Old vValues.
Carriage Max.

Amperage (&)

DH Linear Max.
Amperage (A)

SAVE and EXIT

DH Rotary Max.
Amperage (4)

(25 2
N
EERIC
EERIC

DH Linear Engaged
DH Rotary Engaged

Mandrel Motor Engaged
Carriage Motor Engaged

< Back Cancel

Figure 21: Current setting stepper motors

IMPORTANT: The stepper motor current setting must be done correctly.

To prevent injury from pinching, reduce the current of the mandrel and carriage to

1.8A.

You can only increase the current if the winding diameter is large or the clamping
force is high.
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EX X-Winder Executor - X

File Options Help

Hardware  Board ID#
Axes: 4 [ VO Board 316830

I @ Mandrel 345271
prive: RH @ Carriage 344974 ||18:26:28 Time of Launch

%0 DH Linear 345gg7 ||No G-Code File Specified, You Can:
0.0% 90 DH Rotary 345227

(1) Open a G-Code File
Step Line No (Menu -= File -» Open G-Code File)

O OO (2) Manual Operation

" {Menu -= File -» Manual Operation)
pm

333.52 deg. (3} Launch Set Up Wizard

(Menu -= File -» Setup Wizard)

Ul
000.0 mmys

0.0 in/=

-000.24 jn

. 00452 jp
DH: 11481 mm
141.83 deg

w |y

Figure 22: Hard with assigned board IDs

The Original Desktop Filament Winder

>(WINDER

Check that the reference switches match the corresponding axes.
The reference switches are shown as a red symbol on hardware.

SOFTWARE STATE 4.16: The current setting can be adjusted with the symbol "A".

By clicking on the "Stepper Motor Amperage", the stepper motor current can be adjusted
subsequently.

To prevent injury from pinching, reduce the current of the mandrel and carriage to
1.8A.

You can only increase the current if the winding diameter is large or the clamping
force is high.

B Stepper Motor Amperage ot
& Mandrel Max. Ii. a
: 2  Amperage (A) 2.80
W :
c Carriage Max. Ii_
n “E’ Amperage (A) 2-80 =
§ —1
IJ_ .
z DH Linear Max. -
o
E Amperage (A) 1.80 -
¥ —1
[11]
i DH Rotary Max. Ii.
; T.E Amperage (A) 1.80 -
- g —1
o
Q
/\ § Cancel ‘ Save ‘
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First windings without material

To get familiar with the parameters of XWinder, the first windings are made without
material "in the air".

6.1.3 First winding 2 axis

The first test is to test the movement in 2-axis mode. This test should also be carried out

with 4-axis machines. The DH linear and DH rotary head do not move on the 4-axis

machine.

Create a 2 axis file with the following content:

E X-Winder Designer

- — O x
File # Axes View Build Units Help
Addl Carriage Winding Checklist
@ @ E @ mm End Sped Length
# Winding Angle (deq) Speed Angle RPM (mm/s) Passes Minutes  (m) .
Open Save Sets G-Code 1) [T Pre-wrap =1
[1] 45.0 [ med ~| 5 [o7]10160][ 112 [ 217 [133.72] 1 in
"~ - RPM |40 ~| Width mm
2X 4x Totals: | 112 | 21.7 [133.72 25.40
_ Axi - 2) 0
2-Axis Inputs :
- " 1 ;
RPM| 40 Width n
Number of Layers |1 o5 4p MM
inch mm 3) ¥ winding
Filament Width | 0.157 | 2.988
Fila. Thickness [0.0031 [ 0.079 4) [ Shrink Tape —n
RPM[20 «| Width
254 mm
5) ¥ Heat Gun
1 in/s
Spd
RPM[(10 - P 254 mm
--> Build
BUILD [-> Build ]
Laumat-2axis-mm.x2d
f 200.00 i
300.00 <> 10000 KZ
| |
[
1] [200.000 &

& [200.000 | :|:|

—

Mote: Mot to Scale

Ao
Figure 23: Demo setting 2 axes

The file Laumat-2axis-mm.x2d from our website can be opened alternatively.

Start Home—>
The carriage moves to the switch and stops.

Start the wrapping process with Build->.

The following procedure is started in the XWinder Executor:
e Movement to the reference switches
e Movement to the starting point
e Pause (to fix wrapping material)
[ ]

Start winding with the PLAY control button using the mouse or by means of the
button on the reference switch electronics.
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6.1.4 First winding 4 axis with flat end

As a second test, a winding with 4 axles with flat ends is wound.

Note: The 3 Axis No Wrap with Rotation Axis only cannot be wrapped ideally. Do not use
this mode from our experience. The filament can only be transferred uncontrolled at the
end. Add the 2 axis winding head to your 4 axis machine and wind 2 axis with the eyelet.

EX-WinderDeswgner - [m] x
File # Axes View Build Units Help
Carriage ' Winding Checklist
i @ il G Spe
f‘“\ % peel Len
0@ g i GE@‘, mm # Type P Pattern ¢e~ 66} RPM (mmis) Passes Mins (met 1) I Pre-Wrap #1
pen ve els -Code " .
O|1]rec <] [1607 [5%6[150°  -|[150°|[25° -|[559 [50.80 ] [ 30 [ 50 [ 4 e in
f2xX ¢ Totals: 2540 | mm
4-Axis Inputs : 2) I
. 1 H
RPM| 40 Width n
: " 3-Axis No Wrap ,m mm
——
3) ¥ Windin
LJI::] @ 4-Axis Flat Ends 9
4= —+
O ™ 4-Axis Hemi Ends 4) [ shrink Tape i
<= = .
RPM[20 - | Width
254 mm
Number of Layers| 1 5) ¥ Heat Gun . y
n/s
inch mm rPM[10 -| Spd =1 mm/
Filament Width | 0.197 | 5.004
Fila. Thickness |0.0031 |0.0790
Winding Rate [SLOW] &7
Pattern Refresh {)
Bup | [>Build |
[ Laumat-daxis-flat-mm.x4d |

=0 = [0 <oz
&0 %W@ /
il e = iy '
l o7 4 J
«| »| a2 «f »
lﬁT 1 DH path > ’ﬁ

A ,W Mot Drawn to Scale
Figure 24: Demo setting 4 axes with flat ends

The file Laumat-4axis-flat-mm.x4d from our website can be opened alternatively.
Start the winding with Build->.

The following procedure is started in the XWinder Executor:
e Movement to the reference switches
e Movement to the starting point
e Pause (to fix wrapping material)
e Start winding with the PLAY control button using the mouse or by means of the
button on the reference switch electronics.
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= -

B X-Winder Executor - X
File #Ases View Build Units Help File Options Help

> Hardware  Board D% DH G6 WITHDRAWL RIGHT END
6&? @ ﬁ‘ G| mm # Twe P pattern Axes: 4 t& O 10 Board 318830
Open  Save Sets G-Code . [@ Mandrel 345271
Jpen  Save e Getede EE\ REG ~|I"[16.07 |5X% 6| 150 | Drive RH No Alerts Carriage 344974 |[#57: G6 K2.00 F480 Z150.00 E0.05 P
C X & 4X € DH Linsar 325087 [[Y25.10 RS.19 B73.93 UO.10 V10.00
N 17.9% @ OH Rotary 345227 [[H150.00 W2ZS.00 S2.00 C25.00A1286.12
4-Axis Inputs : : K] 56: G3 K40.00 F1.44 Z140.00 E1571
m § Step Line Mo [¥25.00 R1.01 B-21.80 U0.10 V10.00
H150.00 ¥425.00 53.00 C125.00 A1271.12
D © 3-Axis No Wrap £ 2 00 #55: G1 FS0.80 Z150.00 5559 C66.02
—— n “E' - - A1145.12
U & 4-Axis Flat Ends & rpm(cw) = [Winding Schedule 27 |#s4: G5 K2.00 F4.80 Z250.00 EO.05
4L = z L 215.61 deg. v25.10 RS.18 B-73.83 U0.10 V10.00
g H250.00 W25.00 52.00 C25.00A1080.10
§ 3 © 4-Axis Hemi Ends 3 Heat Gun Curing 312 les3: G2 K40.00 F1.44 Z260.00 E1ST1
B <3 F 25.00 R1.01 B21.80 U0.10 V10.00
=} H250.00 W25.00 S3.00 C125.00 A1055.10
\ ’ ] o #52: G1 F50.80 Z250.00 5559 C66.02
N £
Number of Layers| 1 5 vinding Scherie ;fsméfs K2.00 F4.80 Z150.00 E0.0
5 i . : ] 50.00 E0.05
inch mm A F \gmdmifngle' 16;07 V25.10 RS.19 B73.83 U0.10 V10.00
— e e 073.93 de, urrent Layer: 1_of 1 |H150.00 W25.00 S2.00 C25.00A864.08
Filament Width | 0.197 | 5004 2 Current Pass: 3 of 30 [H47: G2 K40.00 F1.44 Z140.00 1571
— =1 [v25.00 R1.01 B-21.80 UD.10 V10.00
Fila. Thickness | 0.0031 |0.0790 G-Code Line#: 37/318 |H150.00 W25.00 52.00 C125.00A839.08
winding Rate | SLOW - #45: G1 F50.80 Z150.00 5559 C66.02
w415 A714.08 .
Pattern Refresh {)
[Gumat-2axis-flat-mm_X4G is executing ...
7
[ Laumat-4axis-flat-mm.x4d | |
| 10000 |
100.00
I} 1
250.0 < > 150.0 <3z

I X [W@‘ s

J_—i [0 & &[5 jhj 1]
s [ d o
Frs (3 DH path KrTs

A ’W Mot Diragn to Scale
Figure 25: Winding demo setting 4 axes

During the winding process, the procedure is displayed in the executor.
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6.1.5 First winding 4 axis round ends

As a third test, a winding with 4 axles with round ends is wound.

E H-Winder Designer
File #_ Axes View Build Units Help

1
|
m}
X

- Carriage " winding Checklist
£ = Speed Lem
S ;af :ﬁ: GE@d mm # Type p Pattern q’@ 56} RPM (mmis) Passes Mins (met 1) I Pre-wrap #1
pEN Ve €15 -Lode " .
of1]rec <] [235716x5 | 160  ~|[160°~|[32° [ 847 [50.80] [30 [ 61 [ & coml30 <] widtnl" in
C2X = 4X Totals: 2540 | mm
4- Axis Inputs : 2) -
- o i
RPM| 40 Width n
: " 3-Axis No Wrap 2540 MM

—E—

,::] " 4-Axis Flat Ends
C} @+ 4-Axis Hemi Ends
o

(D
L’

3) ¥ winding

4) [” Shrink Tape

i rem[20 <] Width ! n
25.4 mm
Number of Layers| 1 5) ¥ Heat Gun
opd 1 infs
inch  mm RPM| 10 ]' P Wmm{s
Filament Width | 0.197 | 5.004
Fila. Thickness | 0.0031 | 0.0790
Winding Rate | SLOW -
Pattern Refresh )
--> Build
BUILD | [>Buld ]

[ Laumat-4axis-round-mm.x4d |

| o000 |
25|0 0 230.0 \%‘ 180.0 15‘0 0 <3z
Lmn a

@’WP/
ﬂ& ,Tﬂ <3 DH path > Jﬂ

120.0

Aloro
Figure 26: Demo setting round ends 4 axes

Mot Drawn to Seals

The file Laumat-4axis-round-mm.x4d from our website can be opened alternatively.
Start the winding with Build->.

The following procedure is started in the XWinder Executor:
e Movement to the reference switches
e Movement to the starting point
e Pause (to fix wrapping material)
e Start winding with the PLAY control button using the mouse or by means of the
button on the reference switch electronics.
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7 Mechanical structure

Original documents can be found here: https://www.xwinder.com/BUILD/

Supplementary notes on assembly. Laumat specific improvements.

Overall view machine
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Mounting base frame

Mount the rods with the corresponding panels as shown below. Note the position of the
pre-drilled holes. Use the supplied washers under the screws in the long profiles.
1 Y =TT =Ty

..... Holes

Figure 27: Mounting base frame

Mandrel assembly

D: Mount the mandrel holder from below with screws through the holes. Secure the
screws from below with the two clamping washers supplied. In addition, secure this
bracket from above against twisting with a bracket. As the screws are long, please insert
an additional washer. Motor cable downwards.

Angle and washer

Figure 28: Mounting mandrel
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Mounting mandrel counterpart

Fix the mandrel counterpart with two brackets and screws with washer.

Figure 29: Mounting mandrel counterpart

Mounting motor slide 90°
Mount the motor for the carriage (Carrieage) 90° horizontally opposite the original
instructions. Motor cable downwards.

This allows the belt to be tightened more and lies more horizontally.

Figure 30: Assembling the motor slide by 90
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Mounting carriage with other toothed belt tension

Tension the toothed belt horizontally according to the picture with the additional
components. The toothed belt must be tensioned as much as possible by hand.
Only then build the components on top of it.

Figure 31: Toothed belt tension

Mounting reference switch slide

Mount the reference switch for the carriage.
Our reference switch is mechanically stronger.

Figure 32: Mounting the reference switch slide
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Assembly of protective covers for toothed belt

Fit the toothed belt covers as shown.

Figure 33: Covers

Mount the rotation head correctly

After homing, the concave roller must be horizontal. The lug for the reference switch is
then vertical. Make sure that you mount this roller holder accordingly.

Figure 34: Mounting the rotation head
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Mount linear head

Fit the toothed belt with the T-slot nut so that the push button fixes the toothed belt. With
the original aluminium washer, the timing belt often slips out sideways.

Figure 35: Mounting the rotation head

Bronze tins small

The small bronze DH bushings are used by us because the original bore does not fit. If
the bronze bushings are supplied loose, they were supplied to fit.
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Emergency stop option

Option: Use of the emergency stop switch. Connect between power supply and machine.
EMERGENCY STOP IS NECESSARY FOR CE!

Page 32 from 34



Operating Instructions XWinderV1.5 Laumat GmbH, 20.12.2021

8 Wiring

IMPORTANT!!! NEVER plug or unplug the stepper motor cables under power!!! This may
damage the electronics.

Connect the reference cables according to the illustration.

DHL (Delivery Head Linear) (Feeding head linear)

DHR (Delivery Head Rotation)

CAR (Cariage) (Sledge)

| oHR: DH Rotary Limit switch | [ DHL: DH Linear Limit switch [ caR: carriage Limit switch

T hlog X-Winder Switch Controller

-

> 'WINDER . . .
zgmmop Fllament Winder LI m It SWltCh Deta I I 3/15 JTH
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Delivery Head Linear (DHL)
Stepper Motor Input

Delivery Head Rotary (DHR)
Stepper Motor Input

e

DH Rotary (DHR)
Limit Switch In >

DH Linear (DHL)‘
Limit Switch In

—} DHL Motor Out

ICT sl DHR Motor Out

BOX

> DHR Limit Switch Out

0

DHL Limit
Switch Out

(White Marker on
Cable Distinguishes)

s~
S
Q
&
N
§

>> ‘WINDER

The Original Desktop Filament Winder

Junction Box Detail (4-Axis)

3/15 |JTH

Mandrel Stepper

Carriage Stepper

DH-Rotary Stepper

DH-Linear Stepper

24V / 3A

The Original Desktop Filament Winder

Wiring Diagram

3/15 |JTH
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