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5000A supports the full range of BOCHU functions:

5000A
Function

Follow-up Holder \
Chuck Size (> 120) \
Plate and Tube in One \
Focusing \
Pull-Feed Cutting \
Dodge \
Probe Centering \
FlyCut \
Bevel Cutting \

Hardware Master Card
3-Chuck v
4-Chuck v
7-axis Pulling \
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Welcome

Thank you for choosing BOCHU TubePro Tube Cutting Software!

"TubePro tube cutting software" (hereinafter referred to as TubePro) is used for laser cutting of
metal pipe, with high precision and high efficiency. Its main functions include calibration of the
B-axis center, automatic tube centering, parameter setting, custom PLC, simulation and cutting
control.

TubePro has to work with the control card for processing control. When TubePro is running on a
computer that does not have a control card connected, it enters Demo(Offline) mode.

Please note that this user manual is only intended as a operating instruction for the main program
of TubePro. For tools that is installed with TubePro, including the Machine Config
Tool(CypConfig), please contact us.

This manual is based on TubePro version 7.27.200.3. Your TubePro may differ in some
respects from the content in this manual due to the continuous updating of TubePro.

If you have any questions or suggestions, feel free to contact us!

The machine tool operation and laser cutting quality have
something to do with the material being cut, the laser used,
the gas used, the pressure and the parameters you set. Please
set the parameters according to vyour cutting process

requirements!

Improper parameter setting and operation can lead to low
cutting results, damage to laser heads or machine parts or even
human injury, TubePro has provided various protective
measures to its best. Laser equipment manufacturers and end
users should comply with operating procedures to avoid the

occurrence of accidents.

BOCHU shall not be liable for any direct, indirect,
incidental, or consequential losses and liabilities resulting

from the improper use of this manual or TubePro!
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1. Initial Debug

The preliminary debugging is performed for the first-time power-on testing after mechanical
assembly, aiming to ensure that all motion axes, chucks, holders, and other functions can be used

properly.
For more detailed configuration, refer to the user manual of the control system.

1.1 Debugging
setting } Origin :} Holder '} Chuck )Cﬂlﬂﬂfitaﬂff ? B Axis

1.2 Steps

Before opening TubePro, the basic parameters for the height controller and the X/Y/Z/A/B axis of

the machine should be configured in the Machine Config Tool(CypConfig)

The parameters such as travel range can be initially set to approximate values. The pulse
equivalent, limit switch logic, return origin switch logic, servo alarm logic, return origin direction,

and return origin sampling signal should be filled in according to the actual situation.

Mechanism
I-axis | Y-axiz | Z-axis | B-axis
l-azis
Gantry—ariz Alarm Setti
Axis Mumber [ Thake
(®) Single () Dual () Three D Toleranece
Dev Dhration

Max Tolerance:

Basic Param

Fer motion Z0mm Pulse 360608 v [ Jrereren shsolute encoder 2
deviation alarm
ik s e = ol e
FID Paran
fact-reas el g ezates R B L o 5 Servo speration mode
Hez limit B3 ~ Fos limit B4 v s Speed Mode
Feg linit logio Fos limit logic Origin logic
(@)1} (@) ¥C @] (@) HC (@) (®) HC
Return Origin Param Feadforward
Origin direction rigin signal [ise the z sienal
®)Heg OFes Origin ~ ®Linit T, T Bt
Wez TFeed
Fast speed 10mm/= Slow spead
StepBack Bmm Pul sePerRound 1000000 ~ Fitch Compenzation:

(® Ho Compensation

(J0nly Backlash

(O Conplete Conp v
€ >
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1.2.1 System Return Origin

Open the TubePro softwareE and enter Administrator mode for debugging.

Jog each axis slowly. If there is a soft limit alarm, the soft limit protection can be temporarily
switched off in the console - jog speed setting. If there is a return origin alarm, use the < force to

ignore return origin alarm > in the drop-down button of <return origin>.

| T x

% ¥ A B FuncAxis
: High jog speed: | 166.667mm/s v | | 333.333mm/s » || 30RPM ¥ | | 20rPM v || 100mmjs v |
Y (_) HIGH Y (+) Low jog speed: | 16.667 mm/s + | | 25mmjs - | | sReM - || sreM v || 8333 mmys v |
Step distance: | 100mm || tmm || 30° | R Smm v |
(’_1 X !_.], [ enable softimit protection
el 0.0 [BSHICID [ cancel
[1Step ﬁ

If the jog is correct, switch on <Motion Control Monitor> in <Tools> to trigger the origin of each
axis and the limit switch in turn (Do not jog the axis. If the limit switch is a photoelectric switch,
just cover the door with a spacer) and observe the monitor screen for a corresponding signal.

After checking that the origin and limit switches are correct, return origin can be performed.

For the first time debugging, perform a single axis return origin test. Click the drop-down button
for <Return Origin> and perform the Z/X/Y/B single axis return origin.

After the single axis return origin is all correct, set a specific return origin action in the <return
origin setting> according to the model needs, then click <return origin> to complete all axis return

origin. Please refer to Chapter 2 for details of return origin.

1.2.2 Holder Debugging

Before closing the software to configure the holder, you can estimate the Y-down position
parameters of each holder. After the system returns to the origin, jog the Y-axis to the position
where the main chuck holds a safe distance from each holder. Taking into account the parameters
such as the duration of the holder up and down and the travel speed, ensure that the holder up does
not hit the main chuck, record the current Y-axis value as the reference basis for the holder down
position parameters.

After all holders have been recorded, close the software and open CypConfig and go to Holder
interface to fill in the parameters. After configuring the holder function in the Machine Config
Tool(CypConfig), click the menu bar <Manual Debug> - <Chuck Holder and Single Axis
Debug> menu.

If the gas general valve of the holder is configured in the Platform Configuration Tool, the <Forbid
Holder Function> is ON by default and needs to be manually turned off for holder debugging.
Holders with Y down position parameter is greater than the current actual Y coordinate value are

considered safety holders and can be manually raised and lowered on the manual debug interface.
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This allows you to use a stopwatch to measure the time the holder is going up and down, and

further adjust the up/down in-place default time and down position parameters.

1.2.3 Chuck Debugging

The specific configuration and parameters of the chucks in the Machine Config Tool(CypConfig)
are explained in the Appendix.

Once configured, the clamping/unclamping of the chuck can be controlled in <Manual Debug>.
Measure the time it takes to open and close the chuck using a stopwatch, and set this time as the
default time for chuck clamping and releasing.

After successful debugging, clamp/unclamp the pipe by clicking on the chuck. If a holder is

configured, it can be used in conjunction.

Debug Chuck

Chuck DA1 100% Chuck DA2 100% Chuck DA3 100%
Edit
Clamp Clamp Clamp
CK1 CK2 CK3
(Back) Unclamp Unclamp (Front) Unclamp

1.2.4 Capacitance Calibration

Move the rectangular tube under the cutting head by jog the X/Y/B axis and adjust the top surface
of the rectangular tube to be basically horizontal, then jog the Z axis to move the cutting head
nozzle close to the tube surface. For FSCUTS5000A and FSCUTS5000B systems, click
<Capacitance Calibration>, a confirmation dialog box will pop up. Click OK and the height

controller begins to calibrate.

|l Height Controller Monitor

Follow

High : -
U d O
. P speed momc? = Ly Capacitance calibration curve
Monitor -
ollow | Stability
Down L::d mode is Stop =S 5
sp! on ! Smoothness
\ Capaditance range
Interpolation 1
Auto adjust auto o
adjustment L
o~ = ]
Calibration 2o
2
]
o
Parameter i
Cali. Log Height/mm

1.2.5 Calibrate B-axis Center

Jog the X/Y/B axis and move the standard rectangular tube without fillet (fillets will affect the
accuracy of the B-axis calibration!) under the cutting head nozzle and adjust the top surface of the
rectangular tube to be basically horizontal. Open <Calibrate B axis center>, and enter the size of
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the rectangular tube, then click <Start Calibration>, and then click <Save> to exit when calibration

is complete.

Note: Before calibrating the center of the B-axis, it is necessary to have accurate and reliable
coordinates for the X, Z, and B axes. This means that before calibrating the center of the B-axis,
all axes should be homed once. The rectangular pipe shown in the diagram below is preferred for
calibrating the center of the B-axis. It is only necessary to calibrate the center of the B-axis once
during the initial debugging, and it is not required to be repeated unless the machine is moved.

Once the basic parameters such as laser settings, gas settings, and alarms are configured, the
machine will have the basic processing capabilities. Refer to the system manual for additional

configurations.
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2. Quick Start

Quick start for machining with debugged machines. Before processing, it should be confirmed that
the system has returned to the origin, capacitance is calibrated, and it has a more accurate B-axis
center. Otherwise, perform a return origin, capacitance calibration, and calibrate the B-axis center

with a standard rectangular tube without chamfers.

2.1 Processing Flow

Drawing ; Layer Process W Centering . it Ctart

2.1.1 Import File

Click <Open> and select the *.zx or *.zzx file to be processed. The right side of the <Open> menu
allows you to preview the processing graphics and the graphic dimensions of the file. The
dimensions of the graphic to be processed will be displayed on the upper left corner of the

interface.
BB - = A &F o L AR AeTeasng

File Open | Return  Quick Calibrate Manual Holler 3-Chuck Bevel o0l PLC  Global 3 Enable part picking
- - igi B-axi: debug  Follow - - set - - - setting

Custom output

b

EHERAD =21 V] @ mE- Fbeam Width175mm X Height 175mm Angle45° X Lengths 10 {Zfmevien

= =3 EHEs
*
2024/1/23 15:34

N ‘ sakery [

B
2024/1/23 15:43
5 K38 XR3 2022/10/12 18:25
am 2 5% B#46mm X R3mm 2024/3/16 10:49
(I8 5 WKS6mm X ROmm 2024/1/27 12:00
5% w&70mm X R2mm 2024/3/22 11:33
I35 WE70mm X RZmmds 2024/3/22 11:43
2 T80 100mm X H200mm FE4s® 2024/2/28 9:54
22 T =175mm X /5175mm BE90° EE 10. 2024/3/30 14:12
2 590 F125mm X EB0mm Nest 1.X1 2024/3/18 16:19
{52 /S 560mm X H40mm X Rimm 2024/1/31 11:20

B e i e
<

) [T mimm x Sien BB BE | [ 0R@ |

AR file v

4

v“v -~
EREEEEEONCOC OO0 EmROO

You can use the CAD tools on the left side to set the start point, guide line, and center point of the
graphic, and the tools on the right side can be used to set the layer and layer process of the
graphic.

2.1.2 Set Layer Parameters

Click the <Layer> tool button to set the process parameters for the layer, which allows you to set

the cut, pierce, pipe corner, parameters for the bevel process

2.1.3 Start Processing

Before starting the processing, the tube should be centered (see Appendix for details of the
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centering method) and then the graphic can be processed by clicking the <Start> button in the

action bar.
During processing, you can see the progress of the part in the status bar.

Schedule
P S-tﬂl't*m Pause Progress 0/0
Total time 0-21:16:44
Done 1517
. StDP Work Time 190
Cut times 0
[ SampleCut "

2.1.4 Display Alarm

During operation, when an alarm or warning occurs, the information is displayed in the top alarm

status bar and the alarm time and information is displayed in the alarm description at the bottom.

I TubePro(Demo Mode) [7.27.2003] 55 x

File Open
File
=
2 [k W Shutter | Aiming | Laser
LA T
f ¥ [] Follow Blow N2
b —_ — -
- E) 100110120
- i fille
o S
il (] ecd ra
a o E) e
2z _—— =
) CIVON -5
= o=l
& g - ->
S () HIGH
° ]
- =y B
A O =~ —
se
3 W o503 =+
[ Clstep
m © > =
m DryRun*
n = «
[ ] s . e
[ rh =]
Return Manual  Auto
Mid_| Cantar | Conter.
g
Te P start*[T] Pause
Carrent pesition Real-time speed Laser Schedule Follow 5Chuck status
X +0000.000 ™ Path +0000.00 s Power 120 % Progress 0/0 State Ide v v2 s M Stop
Y +0000.000 mm X +0000.00 mm/s Ratio 10.0 % ‘Total time 0-21:16:44 H 01.00+24.000 mm &
7 +0000.000 mm Y +0000.00 mm/s Freq 1000 2 Done 1517 c 12345678 [JsampleCut
A +000.0 A +000.0 o3/ Focus +366.4 ™ WorkTime 190 Z +0000.000 mm = .
B o) +000.0 * B +000.0 radfs S 0 L =l ~dE 5

= Time

o Alarm reset

For example, the two alarms above can be viewed by opening the <Tools> Menu — <Motion
Control Monitor> to view the status of the X axis, and the <Tools> Menu —<Extension Board
Monitor> or <Terminal Board Monitor>to view the status of the input ports for troubleshooting

purposes.

2.2 Install and Uninstall TubePro

2.2.1 Installation

Close Antivirus, TubePro, CypConfig, and install software.
For a first-time installation or upgrade, simply install it. The override installation does not change
the previous configuration. To clear all data, uninstall the installed program first.
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. TubePro Laser Cutting System Setup T X

Choose Components
Choose which features of TubePro Laser Cutting System you
want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Install to start the installation.

Select the type of install: :T-,lpcd' v
Or, ﬂ1e0|:lb9nad ¢ Main program : mp B
install it #-[¥] Tools ver a component b
' - Rtos Firmware Sl
«-[¥] Drivers

~[¥] Networking services
-[¥] Shorteuts
-[] vision Support{Interr

Space required: 332.0 MB

coose [ ] | o

Download it at www.fscut.com

2.2.2 Uninstallation

When the TubePro software is uninstalled, you can set whether or not to delete user data. If Delete
User Data is ticked, the mechanical configuration, PLC configuration and process parameters will
be deleted after the software is uninstalled.

) TubePro Laser Cutting System Uninstall - *

Choose Components
Choose which features of TubePro Laser Cutting System you
want to uninstall,

Check the components you want to uninstall and uncheck the components you don't want to
uninstall. Click Next to continue.

Se!ectmmonmts to UnInstall Application 4 p aur T
uninstal: [¥] Uninstall User Data comp

Space required: 0.0 KB

FCr1IT La=ar Saliki
FSCTUT Laser Solutions

Next > Cancel
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Note: Delete User Data is ticked by default when the software is uninstalled. The uninstallation

operation is generally used in cases of missing user data or file corruption to avoid overwriting

installation and directly calling that data, which may result in software errors. For regular software
upgrades, please proceed with a direct installation over the existing installation.
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3. Function Description

3.1 Quick Access

Leadline, StartPoint, MicroJoint, Reverse, Cooling Point, Weld Compensation, centering,
Nudge,Clear, Display Mode, View Selection, Smooth Curve, and so on.
K Select a line. Select the specified graphic. If you click on the part area, you can select

all paths of the part at once (the front face of the co-edge part is not selected).

*ﬂ' - Drag, drag the graphic to view. Alternatively, you can drag the graphic to view it by
pressing and holding the Ctrl key + scroll.
L O

- 3D view, rotate the view for 3D graphics. You can also enter 3D view mode by holding

and dragging the mouse. Press and hold the Shift key + scroll, then drag the mouse to rotate the
graphics around the central axis of the pipe.

Q - Zoom, zoom in and out to view the graphic. Alternatively, you can scroll to zoom in

and out.

- Compensation, for the selected graphic or forall graphics, set kerf compensation. When

compensation is added, the original graphic changes to white, the compensated graphic changes to
the original layer color. The actual cut will follow the compensated trajectory.

D - Inner/outer,set the graphic to cut inner or outer, which decides the leadline and

compensation are inside or outside the graphic.

g - Leadline, for the selected graphic or all graphics, set leadlines. You can set the type,

length, and position of the leadline, or add a cooling point at the leadin point.
r_-l - Start point, set the start position of each path in the graphic.

= - MicroJoint,insert an uncut MicroJoint to the path. You can insert multiple MicroJoints

by clicking in succession on the graphic. Press Shift and click a MicroJoint to clear it in the
MicroJoint mode.

i I Gap, leave a section uncut at the end of the cutting path (applied in C-type co-edge);

Seal, clear gaps and overcuts and return to a gap-free/overcut state.

=» - Reverse, reverse the motion direction of the machining graphic paths.

[ Cooling point, the laser is off and the gas is blowing at the cooling point. After the
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cooling point delay, the processing continues. The cooling point delay is configured in the global

parameters.

o Weld compensation, set whether weld compensation is applied at the position of the
graphic section.

** _Find Center,set the starting point of the graphic to be the centering point. Select a

single graphic and click Find Center, the starting point of the graphic will be set as the centering
point; select multiple graphics and click Find Center to automatically set the centering point. By
setting the minimum distance between the centering points, TubePro can automatically add the
centering point on the appropriate graphic. When processing at the centering point, auto centering
will be started automatically and then processing is continued.

Simplex, setting the Simplex midpoint of the trace in the graph, square tube and L/C steel
supports adding Simplex midpoint, cut lines and cross-faces cannot add Simplex midpoint.

W Nudge, move the selected graphics slightly along the X or Y-axis direction for easy

debugging.

<2 - Clear, you can select Clear Compensation/Leadline/MicroJoint/Cooling
Point/FindCenter/All.

HE
HE - Display Mode, display open graphics/processing sequence/path start/path

direction/travel path/section/surface rendering/normal vector, or not.

E - View selection, select the view mode. You can select

Default/Top/Main/Bottom/Back/Right/Left/Southwest Isometric/Northeast Isometric/Southeast
Isometric/East-West Isometric/Northwest Isometric view;View refresh can be switched on/off; you
can refresh the view will be jagging during large image processing, so you can choose not to
refresh it; you can set the view to reverse (rotate the drawing 180° along the Z-axis) in cases
where the clamping method of non-symmetric pipe materials such as angle steel and profiled steel
is inconsistent with the drawing on the YOZ plane. In this situation, there is no need to remove
and re-clamp the pipe. You can just reverse the view to ensure the actual pipe orientation is
consistent with that is in the drawing.

f Smooth Curve, which smooths the curve of the selected graphic. Only applies to graphics

on the surface, not applied to the section graphic.

- Fast swinging cuts, swinging is involved in interpolated cutting.

< m— Measure, click on the measurement and left-click on the graphic of the two points to be
measured, then the distance between the two points and the absolute distance in the X/Y/Z

direction are displayed in the log.

3

- Undo, click Undo to undo the previous action.
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- Restore, click Restore to resume the previous action.

3.2 Processing Bar

As shown in the diagram, the processing bar is located on the right side of the interface and
contains the Burst action bar, the Jog action bar, and the Debug action bar, processing action bar.
The actions of each of these four action bars are described in detail below.

3.2.1 Burst Action Bar

Quick Setting .

Peak power: uv] %

PWM duty ratio: 10|~ | o

 Shutter Aiming = Laser

_ _ Puse fiequency: | 1000 | He.
Follow Blow N2 CsOnpresre; | 1| wea
. — | — e
) 60 70 80 90 100110130 g | e
Paramete L.
Description
r Name

Shutter Laser shutter

Aiming Laser aiming

Laser Laser burst Left-click to do Laser Burst; right-click to turn on the laser
Follow Height controller starts to follow

Blow Press it to turn the gas on

Select )

Gas Select Blowing Gas Type

Q Burst quick setting, which is as shown below.
Burst Quick Setting

Parameter Name Description

Burst peak power Burst peak power

Burst PWM  duty | Laser signal duty cycle

cycle

Burst pulse frequency | Laser signal frequency

GasOn Pressure Blowing air pressure settings
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3.2.2 Jog Action Bar
@ i T @) Quick Set Jog Param =
() x» 8t
_ 4 ¥ A i
o A High jog speed: | 166.667 mm/s v|:] 333.333mmjs v[| ELRal SOFM v|:.| 100 s ]
Y (—) H'GH Y (+) mmw | 16.667 mmfs v| | 25 mm/s vH e vH . v|| e — v|

Spdstance: | 100mm <[ <] | ERRdl 2 -] som -]

Parameter L.

Description
Name

X/Y/Z/A/B axis jog or step. When the common axis is configured, you can
Jog Panel

also set the common axis jog or step.

LOW/HIGH | Set the low/high speed for jog or step

St Check the "Step" option to move the axis in a step-by-step manner using the
e
P directional keys. If unchecked, the axis will move in jog mode.

If equipped with an electrically focused cutting head, the focus and beam can
Focus/Beam | be jog. The five buttons are Locate to a specified point, negative jog, positive

jog, return origin, and stop.

Q Jog quick setting is as shown below.
Jog Quick Setting
Param Name Description

Jog high speed Set the X/Y/A/B/Common axis, high speed jog/step speed

Jog low speed Set the X/Y/A/B/Common axis, low speed jog/step speed

Step distance Set the X/Y/A/B/Comm axis, step speed

Enable Soft Limit | Set whether to enable soft limit protection, and the soft limit stroke is

set in the machine config tool

Display XY jog | When ticked, the jog icon of the XY changes from an arrow to + XY
direction direction, showing the jog direction




6 BOCHU TubePro Tube Cutting Control Software
-

3.2.3 Debug Action Bar

Quick set debugging param X

—
["]Don't prompt after Frame (Fn)
e
S —
B-axs back/forward speed: 80RPM ~
oy | souseon
- i ” b Return (BEEES
Frame |DEglams 2] St i Pl o Pt
3 « » Centering Follow Height 4mm -
PLLOC | Back |Forward B
B | A | B | oo
Nfid Cantar
Parameter
Description
Name
Frame Depending on the graphic range, walk along the maximum bounding rectangle of
the graphic on the machine tool's working area.
DryRun The machine tool moves according to the graphic, but there is no laser emission,
no follow, and no gas blowing.
The machine tool moves to the zero point of the graphic, and during this
Return Zero . . .
movement, the X, Y, Z, B, and A axes will all be in motion.
ReturnMid The machine tool's X, B, Z, and A axes move to the program zero point.
During the machining process, if an abnormality occurs and triggers an alarm
PLLOC resulting in a stop, you can use breakpoint positioning(Pt LOC) to locate the
position at the moment of the interruption. Afterward, you can resume the
machining process.
Forward/Ste After performing a Pt LOC or Pause, click <Forward> or <Stepback> to adjust the
pback position of the processing point. If 7-axis switching is involved, the Stepback
action cannot be performed.
For shape pipes of which the center cannot be found using regular center-finding
Manual methods, you can manually set the offset value between the center of the shape
Centering pipe in the drawing and the rotation center. Please refer to the Appendix for a
summary of how to find the center.
Auto The automatic centering can be used to determine the deviation of the tube, to
Centering ensure the accuracy of the processing path. The auto centering function will
automatically select the appropriate centering method according to the type of
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drawing imported. Refer to the Appendix for the summary of centering method.

L

Debug quick setting, which is as shown below.

Debug Quick Setting

Parameter Name

Description

Frame Speed

Set the frame speed

Forward/Stepback | Set the Forward/Stepback distance In a Paused state, the forward and
distance stepback position can be used to locate to the desired position.
Back/forward Set the back/forward speed

speed

B axis | Set the B axis back/forward speed

back/forward

speed

Fine EdgeOut | Set slow EdgeOut speed for the B axis centering and the centering
speed

Coarse EdgeOut | Set fast EdgeOut speed for the B axis centering and the centering
speed

Do not prompt

again

When processing is stopped and you click Start with the hand-held box, there

is no longer a pop-up window for "Resume machining"

Centering Method

The software will provide available automatic centering methods based on
the current pipe type in the drawing. Please choose the appropriate automatic
center-finding method based on the actual condition of the clamped pipe. For
C-shaped steel/Channel steel/Angle steel, you can choose Find Edge/Center
or Angle Steel Centering. Find Edge/Center is faster and achieved by finding
the edge. Angle Steel Centering involves following while also providing
Leveling functionality. Please refer to the Appendix for a summary of how to
find the center.

3.2.4 Processing Bar

Loop and cutting X

Qick setmachining
Optiize B rotation ¥ Working Mode:
[Z]Enable B-axis encoder alarm @© Fioating mode O WorkPiece Mode:
& Workng Mode
[Enable single part softimit detect O Floating mode(use with cautior) @ Workpiec= mode.
[ check pipe offset before work start
Cycle processing parameters Cuttngplan
Plarned Pause: Part Planned
o wor o O o e T oosoo
processing:
Interval: 0. se
Total Pamned
eyt et Ov T Cex —— eset | Cpeome 939939
Planid work tmes: 0 T
S x| P Auto dear looped tis Fie Plarned
tﬂ[ E ause Save oop param when applcation exit e o et [T asasa08
cccccc er
Tantinie
onanue . Stﬂp
[JSampleCut o o
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Parameter | Description
Name
Start machining * - The graphic parameters have been modified; A - Automatic
Start loading/unloading is on;
F - Auto feeding is on; L - Loop machining is on; S - 7-axis pulling is on.
Pause The system command is suspended; <Pause> button will be changed to <Fast
Resume> and the piercing action is not performed when processing is continued.
Resume Continue executing system commands. If the graphic parameters have been set
for piercing, the piercing action will be performed.
Stop Stop the current system command
Proofing It is for non-continuous pipe machining. After completing the machining, the
Mode machine will stop at the end point without returning to the zero point or
executing the File End PLC.
'n' For loop machining and machining settings, refer to 3.7.8.

3.3 File

3.3.1 About

Click <File> — <About> in the upper left corner of the interface to open the About window. You
can view the program's version number, release date, control card type, follower type, laser model

and license expiration, etc.

About... *

TubePro Laser Cutting Control System

Version: 7.27.200.3

Release Date: 2024-01-26 19:23 a
Card Type: Virtual Card(Demo mode)
Card ID: unkown

Follower Type: Virtual Follower
Laser Type: Default(12000W)
CAD Version: 1.51.7.0

www.fscut.com
Tel: 021-64309023

SfN: WWW.FSCUT.COM
Available Time: 2024-04-01 ~ 2024-04-01
Registry Code: || | [Z, Register

Windows 10.0 Build 19041<Vista Based> ~
Processor: 12th Gen Intel{R) Core(TM) i5-1240P Genuinelntel 2112 Mhz
Memory: 4,294, 967,295 Bytes

Renderer: Intel(R) Iris(R) Xe Graphics

OpenGL Version: 4.6.0 - Build 31.0.101.4502

GLU Version: 1.3
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3.3.2 Parameter Backup

TubePro provides parametric backup and restore functions. Go to <File> — <Parameter Backup>

to generates backup files *.cfgpkg files with file icons g .

&+ Recover the backup file - 123.cfgpkg X

v - [] RTOS Parameters[D: \fsdata\EcCfg\config ]
-[] RTOS Config

v - [[] Normal Parameters[D: \fsdata\cyptube 20171
- [] Machine Config
[ PLC Config
- [] user Config

v - [] Seript Config[D: \fsdata\cyptube2017Yjs\]
[ JavaScript parameters

E i [ Javascript
Scan files folder set
@ About Check the files in list, edick Recover”,

This option will recover the

backup files to Data folder.
Save troubleshoot file

Double-click on the backup file, the Restore Parameters Backup Files dialog box will pop up, then
select the list of files that need to be restored. Click Restore, then the recovery is complete.

3.4 Machine Calibration and Return Origin

3.4.1 Return Origin

The Return Origin drop-down menu contains All ReturnOrigin, Z-axis (follower) Return Origin,
X-axis Return Origin, Y-axis Return Origin, B-axis Return Origin, All Holders Return Origin,

Return Origin Setting, and Force Ignore Return Origin warning button.
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Return Origin Config *

Dl e o O
[l Retum Origin(indude B-2xis)
Pt [ All Return Originindude Y-axis)
All Return Origin M ek et o
Z Return Origin [v Resurn Origin(holders down frst)
[ Return Origin(focus axis too)
X Return Origin ClRetm orignfoiders frs)
[18/¥ Return Origin(Check chuck status)
Y Return Origin ¥ Retum Origin(@ecoupled) -
B Return Orisi ¥15tepBack ofvjmm | YiRe
eturn Origin o e :
21 Y2 StepBack ol -jmmil reS e |
Y1 Return Origin ¥3 Stepack [ of [ Y:Reumoon |
- i []B Return Origin{decoupled)
Y2 Return Origin s -
Y3 return origin B2 StepBack r2d
o3steptac ad
A-axis refurn origin e e
All holder axes homing [enable Before Retrn Orign L ofx-Axis
[ &ll Return Origin(indlude A-axis)

Gantry synchronization

Feturn Origin setting

Ignore Origin alarm

The Return Origin setting can be set for different models.

You can specify the Y1/Y2/B1/B2/B3 independent return to the origin in the Return Origin
drop-down. After one of the B axes is returned to the origin, you need to go to <Manual Debug>
and select the Y2-B3 mode and perform a ReturnMid before machining.

If <Forced Return Origin Alarm> is checked in the Advanced Config in the Machine Config

More Options

[]Force use SoftLimit

Tool  [Jforee prompt Al Return Origin ot dpp Start there s a Return Origin alarm when the software starts
and you must return to the origin. Then the alarm can be dismissed. In the administrator mode,
you can shield this alarm by clicking <Force Ignore Return Origin Alarm> and continue
debugging even if the origin is not returned. Personal safety and equipment safety should be

prioritized.

Parameter Description
Name

Z axis  first | For safe cutting heads, tick this to let the Z axis (follower) return to the
before single | origin before the X/Y/A/B axis is returned to the origin

axis return origin

Not ticked by default. This cannot be ticked for models without B-axis

All Ret origin switch. It is not recommended to select this option for machine

eturn
L models with dual-driven B-axis that have independent return origin. This is
Origin(include B . . . o
is) to prevent accidentally selecting both the B-axis release synchronization
axis
and independent return origin options, which could result in twisting the

pipe if the pipe is not removed before returning to the origin.
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All
Origin(include Y

Return

Not ticked by default. Tick this option if you want the Y-axis to return to
the origin simultaneously when you perform All Return Origin. It is
recommended not to tick it. It is to avoid All Return Origin after the tube is

axis) clamped, which might cause the tube to come out of the middle chuck to
drop or fall by gravity.

Y Return | Ticked by default. For safety reasons, it is recommended to have the holder
Origin(holders in the down position during the Y-axis Return Origin process to prevent any
down first) collision with the holder.

After the | When this option is selected, the software will ensure that the focus axis
software is | returns to its origin before the first homing operation, thus ensuring the
launched, the | correct focus.

focus axis should
return to  its
origin before the

first homing

operation.

When the | To prevent coordinate errors, selecting this option ensures that all holder
software is | axes return to their origins before the first complete homing operation, thus
started, all | preventing collisions between the chuck and the holder.

support axes

return  to  the

origin before the

first time they
return  to  the
origin.

When checked, B/Y independent return origin is not allowed if both the
B/Y Return . . ..

. main chuck and the middle chuck are clamped, this is to prevent the

Origin(Check . . . o

independent return origin of the chuck from pulling or twisting the clamped
chuck state) : ) . .

pipe during the main operation.
Y Return | Tick this option for FSCUT5000A systems where the Y1 and Y2 axes
Origin(separately | require independent return origin. Y1 and Y2 axes need to have their
) respective origin switches or origin limit switches set.

Y2 Stepback

The FSCUT5000A system uses an independent return origin of the Y-axis
after it is unsynchronized, which sets the respective stepback distance of

the two Y-axes.

B Unsync and
Return

Origin(separately
)

For a 2-chuck pipe cutting machine with origin switches set for both B1
and B2 axes, if the two chucks on the B-axis are not synchronized, you can
and B2

synchronization and return to their origins. Each chuck should then move

resolve the issue by having Bl independently release
back by the preset distance, ensuring that both chucks are aligned at the
same angle.

If this option is ticked, please ensure that the chucks do not clamp any
pipes before returning to the origin. This is because the B-axis will perform

independent homing and move back by their respective preset distances.
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Throughout this process, the angles of the chucks on the B-axis will be
inconsistent. Clamping pipes during this process may result in pipe twisting

or other serious consequences.

By utilizing the independent homing of the B-axis and setting appropriate

B1/B2/B3 . . .

Stepback stepback distances for B1, B2, and B3, it is possible to ensure that after
homing, all chucks are precisely aligned horizontally or at the same angle.

Enable [Before | If the default option is ticked, the Y-axis will execute the "Before return

Return  Origin | origin PLC" and "After return origin PLC" during the homing process in

PLC] of Y-Axis

the automation.

Enable [Before
Return  Origin
PLC] of X-Axis

If the default option is ticked, the X-axis will execute the "Before return
origin PLC" and "After return origin PLC" during the homing process in

the automation.

All
Origin(include A

Return

Not ticked by default. Tick this option if you want the A-axis to return to

the origin simultaneously when you perform All Return Origin.

axis)

3.4.2 Follower

The FSCUT5000A uses the BCS100E bus follower which requires the nozzle to be jog about
2mm above the tube surface before calibration. Then click <Capacitance Calibration> and wait for
calibration to be done.

The calibration results indicate excellent smoothness and stability, confirming a successful
calibration.

n Height Controller Manitor

High Follow

. e speed mo:; i tigh Capacitance calibration curve
Monitor o
ollow VSt
Down Lm:d mode is Stop 4 Aty
spe on ! Smoothness
»  Capacitance range
CrariEaT Interpolation !
Lc'_D,.EI'_'L;' "'19 Auto adjust auto i
calbrator adjustment 2
= 3 [
Calibration 7| OSSR FU
g
o
&
Parameter i
Cali. Log Height/mm

3.4.3 Calibrate B-axis Center

When the mechanical structure is fixed, the B-axis rotation has a fixed center of rotation, which is
determined in the XZ plane (X, Z). To measure the center of the B-axis, you will need to use a
standard rectangular pipe without any fillets. Before calibration, ensure that the system's X, Z, A,

and B axes have already returned to their origins. Then, move the cutting head nozzle above the



@ BOCHU TubePro Tube Cutting Control Software

standard pipe and input the width and height of the standard pipe. Finally, click on "Start

Calibration" to initiate the calibration process. Once the calibration is complete, click on "Save" to

exit.

Calibrate B-axis center ot

Parameter Description
Name

Set the width and height of the standard rectangular tube. It is

Rect-Pipe size .
recommended to use a standard rectangular tube without fillets.

Set the spot offset error for the cutting head of the machine.

Scenario: TubePro measures the center of the B axis based on the nozzle
Beam offset center. If there is a certain deviation in the piercing because the laser spot is
not in the nozzle center, divide the deviation by 2 and fill it in the spot
offset.

Calibration result | Display the coordinates of the mechanical rotation center

Enable  special | If the machine tool has a unique structure where there are variations in the

B-axis center mechanical rotation center during cutting (such as in a 7-axis feeding
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structure or a middle-chuck avoidance structure), it is possible to
pre-calibrate a specific center for the B-axis. In normal cutting operations,
the B-axis center mentioned earlier is still used. However, when there are
variations in the mechanical rotation center, you can enable the special
B-axis center through the PLC to enhance cutting precision.

The <Copy+Save> button copies the values from the center of the B axis

Clicking "Save" will record the measurement result as the center of the
Save/Cancel . T, .
B-axis, while clicking "Cancel" will not save the result.

. The center of the B-axis is determined based on four different positions in
7-axis mode test . . .
It the 7 axes, and automatically switches the center of the B-axis after
results
switching positions.

3.5 Function Debug

3.5.1 Manual Debug

Manual Debug X

The manual debugging interface is shown in the diagram.

3.5.1.1 Chuck Debug

Manually test the chuck clamping/release action and before that, it is advisable to measure the
time required for the chuck to open and close using a stopwatch. Then, you can configure this time
as the"Default In-Place Time” for clamp and unclamp in the Machine Config Tool(CypConfig).
Test that the in-place time is set properly after the configuration is complete.
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© There are several chucks configured in the Machine

Config Tool, and the manual debug interface will display the corresponding chucks, and those that
are not configured will not.

The chuck pressure ratio corresponds to the chuck pressure assist DA in the Machine Config Tool
and can be configured to adjust the clamping air pressure.

Click <Unclamp> and <Clamp> on the chuck to release or clamp the corresponding chuck, wait
until it is in place for a default time and the button turns green which represents the current chuck
status.

The button of the chuck logic is reversed. For the main chuck and the tail card, single 10 -
[main/tail chuck clamp], [main/tail chuck inside clamp]. Dual IO - [main/tail chuck up-down
clamp, left-right inside clamp], [main/tail card chuck up-down inside clamp, left-right clamp],
which is easy to adjust the chuck logic.

Edit Chuck Logic X

3.5.1.2 Holder Debug

Before debugging the holder, the down position parameter for each holder needs to be configured
in the Machine Configuration Tool(CypConfig). Only the holder with the Y-axis down position
parameter greater than the current actual Y-coordinate value is considered a Safety Holder. You
can manually ascend and descend it on the manual debugging page.

If the gas general valve of the holder is configured in the Machine Config Tool, the <Disable
holder> is ON by default and needs to be manually turned off for holder debugging.
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3.5.1.3 Single Axis Tuning

This function can be used tomeasure the Blchuckand B2chuck’sstepback distance when they

return to their respective origin. During initial installation, B1 and B2 stepback distances in
TubePro are equal, while that of the actual chuck is not synchronized. At this point, check <B
Return Origin(separately)> in <Return Origin Setting>and set the stepback distance for B1/B2 to 0
to perform B-axis return origin. Then unlock B1 and B2 in <single axis debug>, adjust B1 and B2
to horizontal by jog or step, then lock it. Open <Tools> — <Monitoring Tools> — <Motion
Control Monitoring> — <B-axis> to view the mechanical coordinates of Bl and B2, and save the
coordinate values as the stepback distance of the origin of B1/B2, respectively. The B-axis is then
unsynchronized and independently returned to the origin, which ensures that both B1 and B2 are

horizontal after the return to the origin.

Mcuon axes | Status Spd Constraint
ComAxis15( l—um@; ComAxis16{ )—Lh%) Comaxis1ZIFC focus ands) . . _ _
f‘nmAx\s?."NEHZ}%) © ComAisA(T4l748) . ComAuisal F4ibi 1) 7 ComAxis 100 F#IX7H) * ComAwis1( %3 . Comaxis12f EEIXa)  Comiis 13 F4IZ 10 Comasis 14/ F34724) ©
Keaxis . f-axis ¥ Z-axis < A-axis . B-axds 7 ComAwis 1(THX 14 . ComAxis2(Tvadx ) . ComAxis3(TRA4X3%H) . ComAsis4{To4x<dh) . ComAxisS(T44Z 1) ™ Comdniss(T-#4z24H)

Master axis Slave axis Slave axis 2
Axis number: 7 0 0
Encoder feedback: (P) 0 0 0
Cmd Position: (P) 0 0 0
Mechanical coordinates:(mm)  0.00000 0 0

3.5.2 Follow-up Holder

The 5000A system, if the follow-up holder is configured, the holder icon appears in the function
debug area.

For the follow-up holder between the main chuck and the middle chuck, click <follow-up holder>
to access the debug page; for the follow-up holder that is after the middle chuck, click <assist

unload holder> in the drop-down menu to debug.

N

REEF
q

al  Holder 3—01111(‘.1:: Bevel
&8 Follow -

A [ assist unload 10!der ]
. Indie-Holder

First, go to the Machine Configuration Tool(CypConfig) and configure the follow-up holder there.

You can increase or decrease the number of holders by using the Add, Delete buttons. The number
of holders is up to 20 and no less than 7. The holder types are single 10, follow-up, and cylinder
follow-up. Users can set the parameters according to the actual needs.

Required Parameters
1. Based on the actual mechanical structure of the follow-up holder, whether it has a cylinder or
not, choose the holder type.
2. Select the common axis used by the follow-up motor of the holder. Configure the basic
parameters and return origin parameters of the motor on the common axis page.The basic
parameters of the motor, the return origin parameters are configured on the CommAXxis page.
3. For a cylinder-driven holder, you need to configure the parameters for the up and down
movements. If the same output port is used for both the up and down actions (i.e., opening and
closing), you only need to configure the output port for the up action, and set the output port for
the down action to 0. The default time for the holder to go up or down should be filled in
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according to the actual situation. After opening the output port, the system will consider the holder

to be in the correct position after the default waiting time.
4. Configure the parameters for the Y-axis down parameter. When the main chuck reaches the
Y-axis down position, the corresponding holder will begin to descend. If the main chuck moves to
the Y limit and the holder has not yet been lowered into position, a holder alarm is generated and
the chuck movement is stopped.
Note: Each holder that is used must be configured separately with the above parameters.

Optional Parameters
1. If the <Gas General Valve Outport> is configured, an outport <General Valve> appears in the
custom output area of the software, and the outport is open for manual debugging without
checking <Disable holder>. You can manually enable and disable it.
2. If the "Allow auto up" option is ticked, the safety holder will automatically ascend when the Y1
coordinate is smaller than the up position (if the up input port is configured, it must also be valid).
For the follow-up holder the up output port is open when it reaches the docking position.
3. If <Allow speed limit for down zone> is checked, the main chuck moves at a speed of between

Limit - Diown

L 900
the Y down position and the Y limit position Time . This speed

limit is only valid for the travel process, not for jog or machining. It is used to reduce the travel
time between the Y descent position and the Y limit position, thereby improving the utilization of
the holder.

4. If the mechanical structure has a limit switch configured with the holder to go up and down, you
can configure the in-place input port instead of the default in-place time.

5. If the mechanical structure has a limit switch before configuring the holder, the alarm input can
be configured. When the alarm input is active and the holder is not descended into the right
position, a holder alarm is generated and the chuck stops moving. Both the alarm input and the
limit position are intended to prevent the chuck from colliding with the holder. The former serves
like the hard limit protection and the later the soft limit protection.

6. If the holder is a dual-1O control, i.e. Up and down actions are controlled by different outports,
you can tick <Close outport upon in-place>, so the output port will be closed after the holder
ascends or descends to the right position.
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Holdert

When the configuration is complete, open the software. Click <Holder Follow> to perform
a teach-in of the follow-up holder (calibrate with the rectangular tube once and then the holder can

follow according to the drawing).

Holder follow debug *

Pipe-Follow Axis2

Pipe-Follow Axis3

Pipe-Follow Axis4(Sole)
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Before stepping back the main chuck down to the down distance of the holder 1, clamp the

rectangular tube, click the ReturnMid button and do a single-sided leveling again. Then click the
Holder Up, and Jog to make the holder align with the tube surface. Click the "Calibrate" button to
complete the calibration.

Parameter Name Description

The dimensions of the | Please use a rectangular tube to calibrate. After the drawing is imported,

pipe to be cut TubePro can automatically acquires the dimensions of the tube.

When the follow-up mode is enabled, limit the maximum speed of B-axis
to prevent the holder from failing to keep up with the up/down speed
B max speed : . : . . . S
during B-axis rotation, which could result in the pipe colliding with the

holder.

In the corresponding follow-up mode, the holder will adjust its height

Coupled Motion ) ] )

according to the rotation of the pipe.

Disable the follow-up mode for the holder. The holder will return to its
Decouple Holder docking position and will not adjust its height based on the rotation of the

pipe.

1. Loading Holder Debug

Click the Holder Follow button to open the Loading Holder Debug window. Before debugging,
confirm the tube size, then ReturnMid. TubePro allows configuring different types of follow-up
holders, both vertical and horizontal, with options for pure follow-up holders and cylinder
follow-up holders. These configurations will be grouped on the left side of the interface.

Within the same group, you can set individual calibration heights for each follow-up axis. By
selecting the "Independent Calibration" option and clicking on "Calibrate," the corresponding axis
will be marked with "(Ind)" to indicate its distinct calibration. Click on "Advanced Calibration
Settings" to set different follow-up mode for each follow-up axis in the same group. The follow-up
modes are linear, nonlinear, Round tube V-slot fitting, which can coexist in the same group. Check
"Dodge downwards when follow holder travels" to set a different down avoidance distance for
each follow-up axis in the same category.

You can set de/coupling for a single follow-up axis, and the simultaneous de/coupling of all the
follow-up axes in the same group, with "All of this group" selected by default.

2. Unloading Holder Debug

In the unloading holder debugging interface, different types of unloading holders are grouped into
vertical and horizontal. To enable the collision avoidance feature for the unloading holder, it is
necessary to configure the "Common Unloader" so that the unloading follow-up axis corresponds
to the general unloading device.

You can set de/coupling for a single follow-up axis, and the simultaneous de/coupling of all the
follow-up axes in the same group, with "current axis" selected by default.

The unloading follow-up holder does not support independent calibration, the corresponding
option is grayed out.

3. Advanced Calibration Settings

Param Name Description

Dodge downwards when follow-up holder | If the tube is rectangular/L/C/H steel, and the

travels B-axis rotation angle is more than 45 degrees,

the holder will dodge for a longer distance
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downwards, which can also be set by itself.

B-axis wait for dodge The user can set "B-axis wait for dodge"
according to the actual situation. This helps to
prevent situations where the B-axis starts
moving prematurely before the holder has
completed its dodge movement, resulting in the
B-axis waiting for dodge shorter than the actual
dodge time.

Wait time after reset After the follow-up holder returns to its
follow-up state from the dodge position, it is
necessary to ensure that it must "Wait after
reset" before the height controller can follow.
This is to avoid the shaking of the pipe head

caused by returning to the follow-up state.

assist unlead holder

I Indie-Holder i

picking method is configured on the Part-Pick setting page in the Platform Configuration Tool and

If the follow-up holder (i.e. the picking holder) is also configured, the

the 7-axis Y2 pick security setting is also required.
Once configured, a calibration is also required, as mentioned above. In the drop-down menu of
<Holder Follow>, click <assist unload holder> to open the Calibration page.
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Holder follow debug

Aniy ol

3.6 Monitoring Tools

3.6.1 Follower Monitoring

The monitoring page displays real-time capacitance, capacitance curves, and capacitance

temperature drift of the height controller.

| Height Controller Monitor

Monitor

Calibration

Parameter

Follow  Folow
modeis  modeis
off an

Real-time capacitance Capaditance curve

1,000,000+
900,000
800,000
700,000
00,000 3
500,000
400,000
300,000
200,000
100,000

................................................

................................................

................................................

................................................

________________________________________________

________________________________________________

________________________________________________

________________________________________________

In the calibration page, you can perform capacitance calibration, adjust rigidity level, and check
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the historical records of capacitance calibration.

3 Height Controller Monitor

Monitor

Calibration

Parameter

High Follow
U mode is Origin
P speed off 9 —— Capacitance calibration curve
Follow Siahili
tabilit
Down i o mode is Stop i =4
speed on i Smoothness
Capacitance range
Interpolation
Auto adjust auto
adjustment

Capacitance
=
T

0
Height/mm

Cali. Log

The parameter page is used to adjust the parameters of the height controller. After clicking on

"Unlock Parameter", you can modify the parameters. After modification, you must click on "Write

Parameters" to save and apply the modified parameters.

i Height Controller Monitor x
Colsion alarm delay in Travel Sms v Vibration suppression Off (%) on Z-axis range 20 mm ¥
Monitor Colision alarm delay in Cutting S et e dms v Dack coardnates Omm -
Collision alarm delay in Piercing Following level e Soft limit protection Off on
Follow deviation alarm 10mm -
; — o Follow speed
Fallow deviation delay 50 ms vy Speed 167 mmfz ~
. - Capaditance decrease 000 Follow acceleration
Calibration 2 e Z-axis Stepback T
HitBoard Auto Retract - 2 Jog high speed
A L on Reset and Go Zera Ref off () on
Joglow speed 16,667 mm/s
Iip Distance Correctyal e
Real-time cabration off (& on i Delnc Corectlol 3 Undodc i
Parameter Itp MaxUp Speed 80mmfs ¥ parameter parameters
Calibration range 25mm ¥
Ttp MaxDown Speed s0mmfs v
Max follow height SR
Itp Follow level 15 v
Parameter Name Description

Travel/Cut/Pierce
hit-plate alarm delay

When the system is stopped or in the Travel/Cut/Pierce state, the Z-axis
automatically lifts up and outputs an alarm signal if the hit-plate state
lasts for this value. When this value is set to 0, the hit-plate alarm will
no longer be triggered in the Stop or Travel/Cut/Pierce state.

Follower max deviation allowed. When the cutting head follows into

Follow  Deviation | position, the Follow Deviation Alarm alarm occurs when the Follow
Alarm Error exceeds the set alarm value due to movement beyond the sheet
boundary or due to the sheet shaking.
. Set the filter time to the follow error alarm. The bigger the value, the
Follow  Deviation ) ] .
Del longer the tracking error is allowed and the greater the ability to filter
ela
Y out interference.
Capacitance When the capacitance of the main body decreases beyond the set value,
diminished a warning for decreased capacitance of the main body will be generated.
This function reduces the vibration caused by cutting a sheet with a
. rigid structure that is disturbed by the flow of air, thus reducing the
Vib suppress

ripple of the cross-section. It can effectively suppress jitters caused by

air blowing, etc.

Suppression filter

This parameter represents the strength of the vibration suppression
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function. The larger the value, the more pronounced the effect of
vibration suppression, but it will decrease the responsiveness of the
follower. The default value is 20ms, and the recommended range is
5~50ms.

Follow Level

The follow gain level is 1 to 30, and the default level is 17. The larger
the level, the smaller the average tracking error, the faster the tracking
action, and the stronger the ability to climb slopes. However, if the gain
is too strong, the system generates a self-shock oscillation. This
parameter is obtained by automatic adjustment.

Reset speed

Return speed

Z Stepback Dis.

Step back the Origin switch, and set that position as the origin for the
Z-axis.

Reset and Go

ZeroRef

After returning to the origin, return to a Zero Reference position.

Z axis stroke

Z axis stroke(downward means negative)

Zero ref

Zero reference of Z-axis

Enabled soft limit

Set the soft limit protection for the follower

Travel Speed

Travel speed of the follower

Travel Acceleration

Travel acceleration of the follower

Jog high speed

Set the high speed for jogging

Jog low speed

Set the low speed for jogging

3.6.2 Motion Control Monitoring

Click on Tools - Monitor Tools - Motion Control Monitor above the software interface and the

pop-up window will appear as shown in the following figure.

On the Motion Axis monitoring page, you can view the enable status, alarm status, hard limit

status for each servo axis, soft limit state, origin switch state, pitch compensation state, command

position of physical axis, feedback position, mechanical coordinates and speed of movement, and

also send servo enable, close enable command, send pulse debugging, clear coordinates, and clear

dual drive alarms.
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n Motion control monitor[BMCSIMU]

Parameter Name

Description

Axis No.

Physical axis

Encoder feedback(P)

The encoder feedback value of the servo in pulses.

Command Position

Command position in pulses.

Machine Coordinates

Mechanical coordinates, the system command coordinate position,
in mm or rad

Motion Speed

Real-time feedback speed of the current servo

Servo raw feedback

The encoder feedback position of the servo in pulses.

Servo alarm

Alarm state of the current servo

Pos/Neg limit switch

Current input state of +/- hard limit

Origin switch

Current input state of the origin

Pos/Neg soft limit

Current input state of +/-  soft limit

Pitch compensation

Only for X, Y axis. It detects whether pitch compensation is on.

Servo enable

Servo enable status. Tap to turn Servo Enable on or off.

Send Pulses

In the system stop state, a specified pulse can be sent for testing.

Clear Dual-drive error

Clear the dual-drive error

Set Machine Coordinate
to 0

Current Z coordinates to 0

On the Kernel Status monitoring page, you can view some of the lower-level kernel status
information, such as mechanical coordinates, program user coordinates, buffer quantities and
G-code instruction information, etc. Due to the complexity of the concepts involved, a detailed

explanation will not be provided here.
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i Mation control monitorBMCSIMUI - O X

On the Constraint Status page, you can directly view the constraint configuration for each logical
axis speed and acceleration.

il Motion control monitor[BMCSIMU] — m] X
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3.6.3 Extend Board Monitoring

Click Tools - Monitoring Tools - Extend Board Monitoring to display the extension board
monitoring interface shown below.

Select the extension board serial number to test in the upper left corner to open/close the out ports,
monitor the status of the inputs, and complete the simulated input port test. Perform debugging
tests on PWM and DA to monitor AD sampling results.

i 10 extend boardHPL2720F = O X

Select Extend board: A v (Total:4)

PWM Enable ﬂ

P
AV Dy INI IN2 IN3 IN4 INS IN6 IN7 IN8 IN9 IN10 IN11 IN12 IN13 IN14 INI5S IN16 IN17 IN18 1IN19 IN20 IN21 IN22 IN23 IN24 IN25 IN25 IN27

e o]ojojolalololofolololalolofolo]olalolalofolola]olo]o]
&g

01 02 03 04 05 ©O6 O7 08 09 010 011 012 013 014 015 016 017 018 019 020

= 2 U c = E g =
& &

3.6.4 Real-time Curve Monitoring

Click Tools - Monitoring Tools - Real-time Curve Monitoring and the interface is shown below.
Real-time monitoring allows precise sampling of servo axis command position, command speed,
feedback position, feedback speed per millisecond in real time. Feedback Torque, Command
Deviation, Dual Drive Deviation, Buffer Quantity, Follower Height, etc. Four signals can be
selected for monitoring at a time, including all logical and functional axes, and all four servo
signals can be plotted at a time. Four signal curves are drawn by default, the signals to be
monitored are selected by means of the signal tick option at the bottom, or the specified curves are
scaled individually within a range.
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I Real-time monitor - o x

Cmd position
Cmd speed 36 /
Feedback position o5 /
Feedback speed o /

Feedback torque

Command error

0004505 0005.108 00133 00754 002178 002552 030124 0034327

Dual-drive error o -
Cmd Cache Shar monitoy
BCS100 H value

Follower algorithm

Pointer 1 | | Pointer2 | | measure Adapt Y Adapt X Adapt all Open save ?

Cmd acceleration

Feedback acceleration
Cmd jerk Feedback speed(mm/s

Feedback jerk

nnnnn = E— = ez = e = T

The vertical axis scaling of the curve can be adjusted using the mouse scroll wheel. Holding Ctrl
and left-clicking the mouse allows vertical/horizontal movement of the monitoring curve. The
options "Fit to Vertical Axis," "Fit to Horizontal Axis," and "Fit to All" can be used to adjust the
monitoring range of the curve within the window.

Left-clicking the mouse can select a portion of the monitoring curve for zooming in and easier
viewing. Within the curve, two cursor calipers (Pointer 1 and Pointer 2) can be set to capture
precise values of the curve at a specific moment.

All monitored curves can be saved as .csv files for data storage. Previously saved .csv files can
also be opened for browsing the monitoring curves.

3.6.5 WKB Function Hint

Click Tools - Monitoring Tools - WKB Monitoring and its interface is shown below. The interface
displays the configured extended functions, the XY reversed effect.

ﬂ WKB Function Tips = O *®

WKB Function Tips
This form shaws functions § o Wireless
buttons, but cannot be used as a test tool.

Breakpoint § StepBack Advance
Location S —>
uck M MidChuck IChuck
Clamp Clamp Clamp Undefined
MainChuck ll MidChuck Bl TaiChuck
Loosen Loosen Undedoed

= N
H o : )

H
H
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3.7 Assist Functions

3.7.1 Quick CutOff

Click Tools - Monitoring Tools - Quick CutOff and its interface is shown below.

TubePro  offers quick cut-off function for common pipe types such as
square/rectangular/round/triangular/obround/flat  steel, and shape tubes, but not for
grooved/angled/sectional non-closed or recessed special tubes.

Quick CutOff function cuts the tube clockwise or counterclockwise at the current position in the Y
axis. If AutoCenter is checked, centering at the starting point is performed before cutting.

Quick CutOff bt

3.7.2 Quick Align Pipe

Click Tools - Monitoring Tools - Quick Align Pipe and its interface is shown below.
This function allows the software to locate the tube head automatically and eventually stop the
cutting head at a distance from the tube head.

Parameter Name Description

It is to avoid the situation where the pipe is not extended beneath the

. cutting head, causing the follower to miss the pipe. A certain distance
Distance For CutHead to

. of forward feeding is performed before executing the Quick Align
MidChuck

Pipe. The parameter is 120mm by default, which can be adjusted
according to the actual situation.

Y offset distance after | After the cutting head locates the edge of the pipe during outward

alignment cutting, the Y-axis will move forward in the positive direction by an
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offset distance to prevent any jitter caused by the cutting head

processing at the edge of the pipe.

. The following height of the cutting head when performing 'Quick
Follow height

Align Pipe'.

Quick Align Tube Head X

3.7.3 Display Multi-file Cutting

Click Tools - Assist Function - Multi-file Cutting and its interface is shown below. You can use a
single input port to control the opening of the corresponding path file, or you can freely combine

multiple input ports to open the corresponding path files.
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n MultiFile — ot

Multi-File Processing
Production line automation using the input port to batch open processing files

[C]Enable MultFile

I Sﬁ':g#ékvutpmt More IO As Bit

Input Qty: | _Uz Max number of valid files: 0

Confirm Bit
1]

Input binary code File Mame

o | ams

3.7.4 Time Estimates

Click Tools - Assist Function - Time Estimates and its interface is shown below.
By clicking on "Start", the system automatically estimates the time required for a complete

processing and shows the total processing time, cutting time, travel time, pierce time, etc.

Estimate Machining Time d

3.7.5 Tube Profile Offset

Click Tools - Assist Function - Pipe Profile Offset and its interface is shown below.
If the pipe to be cut is non-standard, you can apply correction parameters to square pipes,



@ BOCHU TubePro Tube Cutting Control Software

rectangular pipes, as well as angle steel, channel steel, and C-shaped steel by face. These

parameters directly affect the modified contours of the pipe surface without affecting the cutoff
line.

Square/rectangle profile offset x

3.7.6 Gas DA Calibration

Click Tools - Assist Function - Gas DA Calibration and its interface is shown below.

Gas DA Adjust X
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Parameter Name

Description

Select Gas

Select the gas to be DA corrected

Data group

Sets the number of linear nodes of the data,the more groups the more

accurate the fit.

DA auto write

Set the DA distribution value automatically equally spaced by the number

of groups.

Sequential DA
output

Output the DA values in the table in turn

Output next

Output the next DA manually

DA Output

Set the DA value for the actual air pressure to be acquired, either

automatically or manually.

Actual pressure

Fill in the table with the actual air pressure corresponding to the DA.

3.7.7 Quick Save Fault Info

Go to  <File> — <Quick Save Fault Information> and you can save a compressed file on the

desktop, making it easier to collect and send all information of a machine failure.

H Ssave Ctrl+5
B saveas
Scan files folder set
@ About e 3
Backup / Fault |
| save troubleshoot file | informatio...

3.7.8 Loop Machining Settings

Click Tools - Assist Function - Loop Machining and its interface is shown below.
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Loop and cutting

Loop and cutting
Loop and autting

Quick set machining
Optimize 8-axis rotation

[/]Enable B-axis encoder alarm

Cyde processing parameters
Planned Pause:
Cyde processing:
Intervals
Recyded times:

Planed work times:

Auto dear looped tmes

Enable single part soft limit detect

Save loop param when application exit

¥ Working Mode

@ Floating mode (O WorkPiece Mode

8 Working Mode

(O Floating mode{use with caution) @ Workpiece mode

Check pipe offset before work start

Cutting plan
MNone Part Planned

9995939

Total Planned

9999999

File Planned

3999999
Cut Manager

v

Save

In the "Quick Set Function" module, the machining process can be set up. The corresponding

meanings of the parameters are as follows.

Parameter Name

Description

If the B-axis is equipped with an absolute encoder, there may be overflow

Optimize B-axis | . ) . ) ] ]
ati issues. When this option is selected, the B-axis backlash will move in the
rotation
opposite direction without affecting the machining process.
.| If the B-axis has an absolute encoder, this function is enabled by default.
Enable B-axis

encoder alarm

Its purpose is to provide advance warning of encoder overflow before

machining, thus preventing alarms during the machining process.

Enable single part
softlimit detection

If not selected, clicking "Start" will check the entire machining file to
determine if any part will exceed the limits during machining. If any part
exceeds the limits, the machining cannot be started. If selected, only the
next machining part will be checked for potential limit violations.

Check pipe offset
before machining

When checked and the centering deviation is greater than 5mm, the
software goes into a paused state, and the log print, “Pipe centering offset

is greater than Smm. Continue?”’

Y/B-axis Machining
Mode

Floating mode starts machining from the current position, considering the
current position as the starting point. Workpiece mode considers the
starting position of the current file as the zero point and moves to the
machining starting point of that trajectory before machining. It is
recommended to use the floating mode for the Y-axis during machining and

the workpiece mode for the B-axis during machining.

In the "Loop Machining Parameters" module, you can set the relevant parameters for loop

machining. Cycle demonstration machining can be used to showcase graphics in an exhibition by

continuously machining them without activating the laser. It can also be used in conjunction with

an automatic loading and unloading PLC system to demonstrate machining of entire pipes.

In this module, the "Planned Pause" dropdown menu allows you to set the pause time during the

machining process by

selecting options such as "None," "After Current Path," "After Current

Part," or "After Current File (Loop)." You can enable or disable the "Loop Machining" mode, set
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the "Loop Interval Time," and specify the "Planned Loop Count." You can view the current

number of cycles performed and reset the data to zero. By selecting the option below, you can
automatically reset the loop count or save the set loop machining parameters when exiting the
program.

In the "Work Plan" module, you can specify the calculation method for machining: based on the
number of parts, based on the number of times the file is processed, or based on the number of
times the current drawing is processed. The corresponding meanings of the parameters are as

follows.

Parameter Name Description

Part planned The number of parts cut can also be calculated by manually cleared,
automatically stopping and printing the information after processing to a
specified number of parts. 0 means off. Proofing mode also counts, while
simulation and DryRun do not count.

Total Planned According to the number of processing times of the file, the number of
processing times is increased by one after each file, which can be manually
cleared.

File Planned The number of processing times is calculated according to the current
drawing file, and the number of processing times is increased by one
after each file, which can be manually cleared.

Cut/Password You can use the machining counter to set a password to prevent manual

Manager changes to the cut quantity.

If you import a special drawing (the Nesting Task Package, which contains multiple machined
sample files in the work plan), a new module will appear based on the original interface, as shown

below.

Loop and cutting x

If "Nesting task package mode” is checked, the option "Auto switch to the next nesting result
after reaching the preset machining count” will be automatically selected. Users can choose
whether to select the option "Prompt processing completion after the last nesting result is done".
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3.7.9 Set Current Position as Machine Origin

Set the current position of the cutting head as the origin and all X/Y/A/B coordinates to 0. Please

modify it with caution.

3.8 Centering/FindEdge/Leveling

The centering can be determined when clamping the tube center is not coincident with the center
of rotation (the center of the B-axis), so as to ensure the accuracy of the path during the machining
process. Therefore, the tube should be centered before processing, and the software records the

deviation between the center of the tube and the center of the B-axis.

TubePro has a set of centering types for different tube types.

Multi-faced

For tubes with triangular

and polygon sections, of

Centering .
Tube Type Tube Section
Method
)

4-point For rectangular tube, round

Centering tube, and obround tube
_
EE—

S-point For  rectangular  tube,

Centering obround tube
—

Ellipse . .

. For ellipse pipes
Centering

centering which has more than 2
non-parallel straight edges.

L-shaped Standard angle steel with

Centering 90° angle

Angle Steel | Angle steel with an angle

centering of 60° ~ 150°

[-beam

) I-beam
Centering

Symmetric arc

centering

For symmetric arc

Single-face

Leveling

For tubes with straight
edges in cross-sections can
be used, such as I-beam,

D-shaped beam.
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Manual
Centering

For shape tubes that cannot
Advanced .

automatically centered
Manual
Centering

When the file is imported, the software automatically recognizes the tube type and matches the
appropriate auto-center method. If more than one auto-center method is available for a tube, you

can select the auto-center method in the Debug Quick Setup (i.e., the key under Auto-Centerﬂ);

if the tube type does not have a matching auto-center method, select Manual Center or Advanced
Manual Center mode, as appropriate.

Note: All pipe before the centering should first ensure that the pipe clamping and the drawing
angle is consistent. If the angle deviation is large, you should first perform the"single-face
leveling" or"set the current position to horizontal", so that the pipe clamping corresponds to that in
the drawing angle.

3.8. 1 Single-face Leveling

Click Tools - Centering/FindEdge/Leveling - Single-face Leveling and its interface is shown
below.

Single-side leveling can correct one flat surface of the pipe to a horizontal position and align it
with the default upward-facing side of the drawing. After clamping the pipe, you can use
single-face leveling to align the actual clamping position of the pipe with the corresponding
position on the drawing.

If you import a sheet, TubePro automatically acquires the dimension width; if there is no sheet,
you need to manually fill in the width of the flat faces to be leveled. Then, move the nozzle
directly above the tube, click Start Single-face Leveling, and when the motion is finished, click
Save to complete the single-sided leveling.
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Single Surface Leveling *

For example, a triangular tube is shown below. If the longest side of the tube is initially clamped at
the lower side while the drawing has the longest side facing upward, and they do not match, then
machining cannot be performed. In this situation, you need to manually adjust the longest side to
be approximately horizontal before performing single-face leveling. This will ensure that the
clamping of the tube aligns perfectly with the drawing.



0 BOCHU TubePro Tube Cutting Control Software

2Width1B0 X Height83.3 Length180 150 100 ) z

Trianglar tube
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(1) Drawing (2) ‘First clamping status
Z z

e Py

Rotate to approximately horizontal Being horizontal and

(3) and perform single-face leveling (I} align perfectly with the drawing

When using single-face leveling, please make sure that all axes have returned to the mechanical
origin after powering on, the correct dimensions of the tube are entered, and the cutting head
nozzle is positioned directly above the tube (you can use the "X-Axis ReturnMid" button to
quickly adjust the position of the cutting head). When you are finished leveling, click Save.

3.8.2 4-point Centering

Click Tools - Centering/FindEdge/Leveling - 4-point Centering its and interface is shown below.
Four-point centering is suitable for rectangular tubes, round tubes, and obround tubes. During
centering, the system will follow the four sides of the tube individually, determine the coordinates
of the tube surface, and automatically calculate the deviation between the tube center and the
mechanical center. This deviation is used for compensation during the cutting process.

To perform four-point centering, follow these steps:

Confirm the dimensions of the tube to be cut.

Ensure that all axes have returned to the mechanical origin after powering on.
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Verify that the system is centered and leveled.

Click on "Start" to initiate the centering process.

After centering is completed, the deviation values in the X and Z directions will be displayed on
the interface.

4-paoint Centering g

1.Preparations before centering

1.Confirm the dimensions of the pipe to be cut Width:| BUD| w | Height:| BEmmi w |

2.Confirm that ReturnMid and and Leveling are done and that the
cutting head is directly above the pipe

3.Confirm all axes returned to the origin after power on

2.5tart centering

Centering status and results: Last centering results

o e e
o e e &

Start Centering

3.8.3 5-point Centering+Leveling

Click Tools - Centering/FindEdge/Leveling - 5-point Centering+Leveling and its interface is
shown below.

5-point centering is suitable for rectangular tubes, obround tubes. Unlike "4-point centering", this
feature automatically performs leveling, so you do not need to do single-face leveling.
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5-point Centering+Leveling >

1.Preparations before centering

1.Confirm the dimensions of the pipe to be cut Width:| b|v| Height:  omm v

2.Confirm that ReturnMid is done and that the cutting head is directly
above the pipe

3.Confirm all axes returned to the origin after power on

2.5tart centering
Alarm
Start Centering
Poc o fst
Poe cenerafet sap
oK | Cancel |

3.8.4 Multi-face Centering

Click Tools - Centering/FindEdge/Leveling - Multi-face Centering and its interface is shown
below.

Multi-face centering is suitable for triangular tubes, tubes with polygonal cross-sections, and
special-shaped tubes with at least two non-parallel sides. The center of a special-shaped tube is
considered the center of its bounding box.

By clicking "Start," TubePro will follow all edges in the section that are equal to or greater than
the "min detection width." Once the following process is completed, it returns to the first section
and automatically calculates the deviation between the tube center and the mechanical center,
displaying the deviation value in the "Centering Result" section. If there is interference with the
cutting head during the following process, you need to select "Return Z-axis to ZeroRef during
centering" to ensure clearance. Click Tools - Centering/FindEdge/Leveling - Multi-face Centering
and its interface is shown below.

The cross section is a polygonal tube with at least two non-parallel sides in the cross section and
the center of the tube of the heterotype is the center of the outer circumference.

By clicking "Start," TubePro will follow all edges in the section that are equal to or greater than
the "min detection width." Once the following process is completed, it returns to the first section
and automatically calculates the deviation between the tube center and the mechanical center,
displaying the deviation value in the "Centering Result" section. If there is interference with the
cutting head during the following process, you need to select "Return Z-axis to ZeroRef during

centering" to ensure clearance.



o BOCHU TubePro Tube Cutting Control Software
-

Multi-faced centering

1.Preparations before centering

1.Confirm the dimensions of the pipe to be cut

2.Confirm that ReturnMid is done and that the cutting head is directly

above the pipe
3.Confirm all axes returned to the origin after power on

4.Please ensure that the graphic is open and that there are at least
two non-parallel edages.

5.Please ensure that the current machining file matches the actual
damped pipe in terms of cross-section.

6.Choose whether to return Z-axis to ZeroRef during centering

2.5tart centering
Centering status and results: Last centering results
Pipe center offset X: Omm | =

Poe o ot )

3.8.5 Ellipse Centering

Min detection width:

[]Return Z-axis to ZeroRef during centering

Start Centering

Stop

Cancel |

Click Tools - Centering/FindEdge/Leveling - Ellipse Centering and its interface is shown below.

Ellipse centering is suitable for elliptical tubes. Before using ellipse centering, it is necessary to

manually adjust the elliptical tube to a state where the major axis is approximately horizontal.

Afterward, perform a single-face leveling to align one flat surface of the elliptical tube. Always

make sure that all axes return to the mechanical origin after power-up, the dimensions of the tube

are filled correctly, and the cutting head nozzle is directly above the tube.
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Ellipse centering g

1.Preparations before centering

1.Confirm the dimensions of the pipe to be cut Long axis.' Short alcis:

2.Confirm that ReturnMid and and Leveling are done and that the
cutting head is directly above the pipe

3.Confirm all axes returned to the origin after power on

2.5tart centering

Centering status and results: Last centering results

Pom comer e
Poe coner e 2 — omlY s

Start Centering

3.8.6 Angle Steel Centering

Click Tools - Centering/FindEdge/Leveling - Angle Steel Centering and its interface is shown

below.
Angle steel deviation centering is suitable for angle steel with angles from 60° to 150°.
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Angle Steel centering b4

1.Preparations before centering

1.Confirm the dimensions of the pipe to be cut '|.l'l|"|dth:| 300|v| Height:l 85rnrniv|
2.Confirm FindEdge Plan (@) Planl () Planz
3.Confirm that ReturnMid is done and that the cutting head is directly | 5 @ @ v
above the pipe @ @
4.Confirm all axes returned to the origin after power on I
2.5tart centering
Centering status and results: Last centering results

poecener fset L sert s
voe cne ot 2 o

Unlike other centering methods, the centering results in angle steel centering also include
"L-steel angle offset A", which can provide a deviation value of 90° from the standard angle
between the two faces of angle steel to be cut (Note: The value is a radians value in rad, 1° =
0.01745 rad).

3.8.7 FindEdge Centering

Click Tools - Centering/FindEdge/Leveling - FindEdge Centering and its interface is shown
below.

Find Edge Centering is suitable for tubes with two adjacent right-angled edges, i.e. rectangular
tubes, square tubes, L/C steel (angle steel, channel steel, C-shaped steel), special pipes(according
to the actual pipe shape, choose the appropriate centering method).
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Find Edge/Center b4

1.Preparations before centering
1.Confirm the dimensions of the pipe to be cut 'Mdﬂﬂ:l B00|v| He{\ght:l 85111m|v|
2.Confirm FindEdge Plan (®) Plan1 (OPlan2
3.Confirm that ReturnMid and and Leveling are done and that the @ @
cutting head is directly above the pipe ®‘{- -%
4.Confirm all axes returned to the origin after power on I

2.5tart centering

Centerng status and results: Last CEMTenng resulis

e o
e oot o

‘ Start Centering

3.8.8 Symmetric Arc Centering

Click Tools - Centering/FindEdge/Leveling - Symmetric Arc Centering and its interface is shown
below.

Symmetric arc centering is suitable for tubes with fully curved, non-planar faces and symmetrical
about the YOZ plane. During centering, it is necessary to position the widest face upwards. You
can manually adjust the tube to a position where the widest face is approximately horizontal. Then,
select "Leveling" to perform a leveling action before centering to ensure the horizontal alignment
of the widest face. If you are using a fixed fixture that maintains a specific angle between the
widest face and the horizontal plane during clamping, you can input the "CW rotation" to rotate
the tube to a basic horizontal position before leveling (if selected) and centering take place.
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Symmetric arc centering

1.Preparations before centering

1.Confirm the dimensions of the pipe to be cut CW rotation:

2.Confirm that ReturnMid is done and that the cutting head is directly [ ] Leveling before centering
above the pipe

3.Confirm all axes returned to the origin after power on

2.5tart centering
Centering status and results: Last centering results |
Start Centering
P coter ffsct o]
Pipe center offset Z: Omm | Stop

3.8.9 I-beam Centering

Click Tools - Centering/FindEdge/Leveling - I-beam Centering and its interface is shown below.
This method is for [-beam. Make sure the laser head is in ReturnMid position and tube surface is

leveled

| beam centering

‘1.Preparations before centering
1.Confirm the dimensions of the pipe to be cut wldfn: Height:

2.Confirm that ReturnMid is done and that the cutting head is directly [ Leveling before centering
above the pipe

3.Confirm all axes returned to the origin after power on

2.5tart centering
Centering status and results: Last centering results
Start Centering
e cnter et o]
Pipe center offset Z: Omm| Stop
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3.8.10 Advanced Centering

Click Tools - Centering/FindEdge/Leveling - Advanced Centering and its interface is shown
below.
Advanced 3-Pt FindEdge b4

Advanced 3-Pt FindEdge
Manually find the deviation between the center of the pipe and the mechanical center,

1.Preparations before centering
1.Confirm the dimensions of the pipe to be cut

2.Confirm that ReturnMid is done and that the cutting head is directly
above the pipe

3.Confirm all axes returned to the origin after power on

4.Rotate the point to be measured (corresponding to the graphic on
the right)

5. After manually moving the cutting head above this point, start
centering.

2.5tart centering

Start Centering
Pipe center offset X: omm |~ |
Pipe center offset Z: | Omm| | Stop
OK Cancel

Advanced Centering is for shape tubes that cannot automatically
centered. In the case of a shaped tube, shown on the right, TubePro
finds the highest point on the top, bottom, left and right faces, and
selects one of them as the reference point.

For example, if you select Right Point as the reference point, the

tube will be rotated until the right-side face is horizontally oriented
upward. Jog the cutting head directly above the right point, click Start Centering, and when you
are finished, click Save to exit.

3.8.11 Calibrate B-axis and Square Centering

When the mechanical structure is fixed, the B-axis has a fixed center of rotation, and "Calibrate
B-axis" determines the coordinates (X, Z) of the center of rotation in the XZ plane. To calibrate
the B-axis, you will need to use a standard rectangular tube without fillets. Before calibration,
ensure that the system's X, Z, A, and B axes have returned to their respective mechanical origins.
Then, position the cutting head directly above the rectangular tube and input the width and height
of the tube. Click "Start Centering" to begin the calibration process. Upon completion of the
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calibration, the coordinates of the B-axis center and the deviation value from the center of the

rectangular tube will be displayed in the "Centering Result" section.

Calibrate B-axis and square tube center >

1.Preparations before centering

1.Confirm the dimensions of the pipe to be cut Widﬂ"|:| B00| £ | Height.'| 85mm| e |

2.Confirm that ReturnMid is done and that the cutting head is directly
above the pipe

3.Confirm all axes returned to the origin after power on

2.5tart centering
CEI’.:E.’:.’:E status and results: Last CEnterning resuits
Pipe center offset X: Start Centering
Pipe center offset Z:
Mechanical center X: Stop
Mechanical center Z: ~545,028mm

3.8.12 Manual Centering

Some shaped tube cannot be auto-centered and require manual leveling and input of deviations in

the X and Z directions. - e

Start with single-face leveling so that the tube is clamped in line with the drawing. Some tubes
cannot be leveled on one side, then jog the tubes in line with the drawing, then click <Manual
Centering> — <Set current position as horizontal>.

Next, move the cutting head to the center of the tube in the X-direction and note down the current
X-axis mechanical coordinate. Refer to the measurement results obtained from "<Calibrate B-axis
Center>" to calculate the center deviation in the X-direction. Finally, input this deviation into the
manual centering results. Center Offset X = Pipe Center X - Mechanical Center X
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Set Tube Center Offset b4

Mechanical coordinate

X +0013.967 mm
Y -0000.875 mm
Z +0000.000 mm
B +0000000 =

| Set Current Pos as Center

Offset Size:
contar o
conter Ofen 2

3.8. 13 Centering During Machining

Longer tubes can experience distortion, eccentricity, and deformation due to factors like gravity.
As a result, the center of the tube may change after processing a certain distance, affecting the
machining accuracy. To address this issue, you can set a centering point on the machining graphic.
When reaching that point during the machining process, perform an automatic centering before
continuing with the machining.

By setting the centering point and implementing an automatic centering procedure at that stage,
you can maintain accuracy and ensure consistent machining results despite any potential changes

in the tube's center caused by factors such as distortion or deformation.

If you select a graphic and click on<Centering>*§", the starting point of the graphic will be
gp grap

designated as the centering point. However, if you select multiple graphics and click on the
centering option, you can automatically set the centering points by specifying the minimum
distance between them within the part. This function allows you to efficiently set centering points
for multiple graphics at once, ensuring accurate centering and alignment within the selected parts.

Centering Config x

Centering Plan Config

Configure the centering method during processing according to the cross-section type

Section Centering lSing\erfaced centenng‘
Section Type Centering Method Centering Script
Shape Tube None
Round 4-point Centerina_ - Nore
Square None
Rectangle Nore
Obround 4-point Centering_~ None
Left L-steel Nore
Right L-steel Find Edae/Center - None
Channel steel None
Set Centering Point x S toe
Oval Ellipse centering v None
Auto Set Centering Points Triangle None
Auto set starting point of the selected graphics — T o
VinGapin B e
Each part Centering at beginning Frtstae) [None ks e,
o1 o e
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LH | 0 T FiT

Return  Manual  Auto

WMid | Center | P!’l

The "5-point leveling + Quick Centering" method in automatic centering includes an additional

The automatic centering method during machining is selected here.

leveling step compared to the 4-point centering method. This is to address the potential issue of
angular deviation caused by the distortion of long tube surfaces after processing a certain distance.
By incorporating the leveling step, the alignment of the tube is corrected, ensuring consistent
angles throughout the machining process.

It's worth noting that the calibration of the B-axis and centering results are only supported for
rectangular tubes. This allows for simultaneous calibration of the B-axis center and obtaining
centering results for the tube, which is beneficial when dealing with machines that have significant
mechanical errors. However, if your machine has good precision, it is not necessary to use this

method and the standard centering procedures should suffice.

3.8.14 Single-face Centering

Centering Config x

Centering Plan Config

Configure the centering method during processing according to the cross-section type

| Section Centering | Single-faced centering

Shape Tube Surface Centering Method Centering Script
Square Surface A Sinale-faced center ¥ None
Rectangle Surface B Sinale-faced center ¥ None
| Left L-steel Surface C Single-faced center ¥ MNone
Right L-steel Surface D Single-faced center ~ None
Channd stedl bl L e If the machining surface is centered using
i | the script, the deviation correction script
C steel

H-beam Y 4
Flat Steel " -

+C -

v Save X  cancel

1. Based on the single-faced centering, the centering method can be expanded in the file
parameters to include options for centering on each of the faces A, B, C, and D.

2. By default, there are seven single-face centering methods available: single-face centering, left
FindEdge, right FindEdge, leveling + single-face centering, leveling + left FindEdge, leveling +
right FindEdge, and script centering.

3. For script centering you can write your own centering actions or use external sensors such as

probes.
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4. By default, for the shaped tubes(non-standard tubes), only the A-face centering method is

available.

5. Tubes with a steady error in left/right FindEdge can be compensated with the offset correction

script.

3.9 Cutter

3.9.1 BLT Cutter Debug

Click Tools - BLT Cutter and its interface is shown below.

i BLT Laser Head Diagnose = o X
BLT Laser Head Diagnose
BLT Laser Head Related Information and Diagnose Functions
| Function Test | Gas Adjust | Pressure Test
Focus Motor Test Firmware info
= Firmware version: Product ID: [CE
JoaUp
ReturmOrg Sensors
JogDown .
e Upper protectivelen: [0 | Focusing Len Temp:
Origin Signal ® Cavity temperature ; [2.0°C Focusing len stray light:
Motar Ready O] Collmating lens stray light: Stray ioht fromloner protectvelens: 5|
£ e o ® Protection Len Temp: [6:0°C Frotecson Len Cavity Temp:
= Origin Diff.: 15.000mm|
Cutpressure: [5.008ar Cuting gas temp: [3.0°C
Mator Pas.:
orgnor:
3.00 .
P PR 7~ "
Speed Curve
200
T
[ B e S S S S e S S S e S S e S S s
e e o e e e e e o o S o 4 S b
R
e
B
-200 u
00:00.000
Focus Mator
Begin Monitor Stop Monitor Clear Show Number

1.The parameters in the functional test are defined in the following table.

Focus Motor Test

Parameter Name

Description

Origin signal When the cutting head guard plate reaches the
sensing position, the limit switch is triggered,
and the origin signal light is on during the
ReturnOrigin process.

Ready signal The Ready light turns on when the motor has

no servo alarm after power up and the phase

search is successful.

Current Overload

The signal is on when the motor current
exceeds a set value when the motor is blocked

or seized.

Z-phase offset

At the end of the return origin, the Z-phase

deviation of the return origin is displayed.

Initial Z-phase offset

The Z-phase deviation displayed after the
completion of the installation back to the

origin.
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Locate

To locate the coordinates of the focus motor.

Sensor

Parameter Name

Description

Protective Lens Temp

Protection Lens Cavity Temp

By monitoring the temperature rise of the
protective window to determine the lens
cleanliness, effectively avoid the lens
contamination caused by unstable cutting
conditions.

When the sensor fails, the temperature is high,
or the temperature rise is high, a warning will
be issued. When the temperature is excessively
high or the temperature rise is excessively high,

an alarm will be triggered.

Cut Pressure

Cutting gas temp

Display the current gas pressure and
temperature in the cutting head and warns if the
sensor fails and monitoring is not enabled. The
cutting air pressure monitoring threshold can be
machine

configured in the configuration

tool(CypConfig).

Capacitance

Display the capacitance value between the
current cutting head and the material. When the
capacitance changes to 0 or the cutting head

hits the material, an alarm is issued.

Sensor head temp

Display the current sensor head temperature
and turn the laser off early when the sensor
head is disconnected. When the temperature of
the capacitive sensor head is too high or when it

is disconnected, an alarm will be triggered.

Focusing Lens Temp

Cavity temperature

Monitor the contamination of the focusing lens.
When the sensor fails, the temperature is high,
or the temperature rise is high, a warning will
be issued. When the temperature is excessively
high or the temperature rise is excessively high,

an alarm will be triggered.

Protective lens drawer pressure

Display the current protective window cartridge
air pressure and issues a warning when it leaks

air.

Stray light from upper protective window

Contaminants on the lens can cause diffuse
reflections of the laser, i.e. stray light.

The contamination level of the upper protective
lens can be determined by displayed value,
preventing the lens from cracking. An alarm
prompt of "Contamination on upper protective

window" will be triggered when it exceeds the
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configured alarm threshold.

Stray light from lower protective window

Contaminants on the lens can cause diffuse
reflections of the laser, i.e. stray light.

The contamination level of the lower protective
lens can be determined by displayed value,
preventing the lens from cracking. An alarm
prompt of "Contamination on lower protective
window" will be triggered when it exceeds the
configured alarm threshold.

Focusing lens stray light

Contaminants on the lens can cause diffuse
reflections of the laser, i.e. stray light.
The contamination level of the focusing lens
can be determined by displayed value.

Gas Correction

Gas correction can adjust the relationship between DA proportional valve voltage and air pressure,

so that the output of the air pressure during machining is more accurate.

Quick Gas Correction
J BLT Laser Head Diagnose

BLT Laser Head Diagnose
BLT Laser Head Related Information and Diagnose Functions
[ Function Test " Gas Adjust | Pressure Test
Focus Motor Test
. JogUp

ReturnOrg
JogDown

Origin Signal @

Motor Ready @
= o = Motor Overload @
, ongnoi:
MR g o

Speed Curve

Firmware info

Product ID:

|

Firmware version:
Sensors
Upperprotectivelen: [ |
Cavity temperature: |2.0°C
Colimating lens stray light: [+ |
Protection Len Temp: |8.0°C

CutPressure; |8.008ar

Sarene hasd bamn [ 10090

Focusing Len Temp:

Focusing len stray light:

Stray light from lower protectivelens: [ |
Protection Len Cavity Temp:

Cutting gas temp:

Canacitanca: [11 L

Focus Motor

3.9.2 Focus Autotest

00:00.000

Begin Monitar Stop Monitor Clear show Number

Click Tools - Assist Function - Focus Autotest its interface is shown below.

The focus autotest can be used to find out the actual focus value for the zero focus of the cutting

head.
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A Laser path alignment diagram — O >

HowTo

1. Select the focus to be tested, modify the focus range range and focus interval, set the cut line
parameters, click "Generate File", The test drawing can be generated according to the parameters;
2. Click on "Layer" above the color block of the layer on the right side of window to set the
"Beam Width" to the spot value to be tested;

Rl e
mm

Length: [IPrecseAdjust  Duty cycle: \- SEJH %
Speed: | 2-. mm/s Frequency: | mﬂﬂ—m Hz
Cut Height: . -
Slow 5
Cut Gas: Dlslowstn — [—
Slowleadbis; | o mm [|preciseAdjust  Duty cycle: \ s %
Gas pressure e P
Speed: | 2—. mm/s Frequency: | mﬂﬂ—i Hz
Peak power: o, . -
Duty cyde: A ] bynamic Pwr [ Dynamic Freq
Frequency: 1000 » | Hz
I Beam Size: 2 IE mm I
Focus Pos. 0/~ | mm
P .
Laser off delay: n ms H
[WECS 0| 0 T ] ] [y EQ 50

3. Perform machining operations and cut test graphics;

4. Analyze the cutting effect of different focal spot, find the slightest cut gap, fill the
corresponding focal spot value in the "Focus Calibration", and click "Write Calibration" to
perform focus compensation.

3.10 Debugging Tool

3.10.1 Auto Gas Correction

Please refer to 3.9.1 for instructions.
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3.10.2 Photo Paper Test

Click Tools - Debugging Tools - Photo Paper Test and the window shown below will pop out.
Photo paper test can be used to check the optical path for lens contamination, using the following
methods:

1. Place the photo paper in a suitable position under the cutting head;

2. Adjust the laser parameters and the LaserOn time;

3. Click on "LaserOn";

4. After the LaserOn, check the photo paper spot to determine if the lens is contaminated. If any

contamination, additional testing is required to determine the source of the contamination.
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Photo Paper Test d

3.10.3 Z-phase Signal Initialization

Click Tools - Debugging Tools - Z-phase Signal Initialization and the window shown below will
pop out.

Initialize the Z-phase signal initialization after it is shipped from the factory and readjusting the
origin or mechanical switch.

Note: You need to check "Use Z-phase signal" in the Return Origin parameter of the Machine
Config Tool - "Axis Config".

[ z-phase initialization - O ®

Z-phase initialization
Finish adjusting machines and origin switch, then execute Z-phase initialization

Record Z-phase position

X-axis initialized: Mot initialized
¥-gxiz initialized: Mot initialized
¥ 2-axis initialized: Mot initialized
¥3-axis initialized: Mot initialized
B2-axis initialized: Mot initialized

B3

B3-axis intialized: Mot initialized
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3.11 Installation Tools

3.11.1 Burn-in Test

Click Tools - Assist Function - Burn-in Test and its interface is shown below.

This function is to set the parameters of the burn-in test. You can enter the “Planned loops” and the
interval time between loops. You can also choose to reset the displayed number of finished loops
on the interface after the testing starts. Additionally, you have the option to select the burn-in PLC
process and the number of repetitions.

Burn-in Test Settings =

Clx } b
FRRARESR

PLCZ X 1
FHERREEER

~PLC3 X 1
EHEEEERA SR
<

3.11.2 Interferometer Program

Click Tools - Assist Function - Interferometer Program and its interface is shown below.

Optics Adjustment Interface »
Aes: o=t Tt S eeor

Lager Interferometer

Stay Time: 25 v Range: 500mm
Loop Count: I Interval: S00mm
S N
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This function is to adjust the laser path of the axis. Click "Program", the program will be

generated in the window. Once the verification is complete and the following conditions are met,

simply click "Execute" to start the measurement.

1. The measured axis has been correctly returned to the origin, starting from the origin of the

measurement;

2. The interferometer is ready and the parameters match the parameters set in the software.

Parameter Name

Requirement

Stay Time

Set the stay time slightly larger than the
interferometer's "minimum stop period" to
ensure that the interferometer recognizes each
point that needs to be measured.

Range

This value is automatic read and it needs to be
set to the same value as the set value in the
interferometer. (Note: Enter a negative value to
return to the origin in the positive direction and
input positive values for reverse. If there is an
input error, the system will prompt during

saving.))

Loop Count

The number of loops is the same as the number
of measurements set in the interferometer.
Since the software only reads the measurements
back and forth once, data from multiple
measurements will only be read the first time

when imported into the software.

Interval

The interval value needs to be set to the same
as in the interferometer, otherwise the data may
not be detected.

Gap Size

Gap size is to eliminate the mechanical
backlash by continuing the set distance in the
original direction and then returning to the set
distance in reverse motion. The value should
not be greater than the spacing value minus the
tolerance window. Otherwise, the
interferometer may mistakenly identify it as a

point that needs to be measured.

3.12 Advanced Tools

3.12.1 New Motor Tuning

Click Tools - Advanced Tools - New Motor Debug Tool and its window is pop pit as shown below.

Single Axis Tuning

The single-axis tuning is primarily used to check for correct ratio of inertia for single-axis servo

and for normal static torque.
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i New Motor Debug Teol

New Motor Debug Tool
Single Axis Debuig And Multiple Axes Synchranization

Single AxisDebug. | Multiple Axes Synchronization

| Sampiing X

Select Axis: Y ~|

Virtual Axis Cannot write in Demo mode: Start Sampling + =

Param, Name Value it

Fit Window Clear data

Servo onitor

V1:Torque (%) Y2:Speed (mm/s or rads)

Large Small Large Small

Multiple Axes Synchronization

1,240
1,320
~f1.300

-F1180
1,180
f100Y2
=4 1120
=100
= 1,080
=4 1,080
=100

1,020
1,000

“Foso
==} 60

i R 940
0 2000 4000 6000 000 10,000 12,000 14,000 16,000 18,000 20,000 22,000 24,000 26,000 28,000 30,000

Y3:Folow errer rm er rad)

Large

small

Monitoring curve
Torque (%)

Speed (mmis or radis)
Follow error (mm or rad)
Postion foedback (o or rad)
SeriesS

[ v4-position feedbac: (mm or rad)

Large Smal

It is for roundness testing(Circle Test), rectangle testing (Rectangular Test), round tube-wrapped

roundness testing(Wrapped Circle Test), miter-cut testing(Bevel Cut Test), custom trajectory

testing(Custom Path Test), etc. It can test the error values of relevant graphic instructions and

feedback positions.

Fill in the parameters in the 'Testing Path' and click 'Generate Path' to generate the test graphics,

and click 'Start Test.' The blue trajectory displayed on the interface represents the actual feedback

trajectory, and the corresponding error values will be displayed in the 'Test Result'."

3 New Motor Debug Tool

New Motor Debug Tool
Single Axis Debug And Muliple Axes Synchvonization
Single AxisDebug | Multiple Axes Synchranization

Motion Parameters
Select Test: ‘Csrcle Test i Speed

Low Pass Fiter Freg Start Tragng

Testing Path

caneer [ s
]

Initial Position |

e Mode ~ Oview - (% Messre X Delete
Rotate Direction [cockwse =

Generate Path

Analysic Result

Max Errar
Ave Radius

Min Radius

Max Raclus

3.12.2 FindEdge Repeatability Analysis

Click Tools - Advanced Tools - FindEdge Repeatability Analysis and its interface is shown below.

This function is used to test the edge finding performance of the height adjuster and check if the
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performance is within the acceptable range. For a normal 2D nozzle, the maximum error in edge
finding should be within 8 si, while for a 3D nozzle, it should be within 12 si..

Repeated edge precision 4

3.12.3 Square Profile Precision Analysis

Click Tools - Advanced Tools - Square Profile Precision Analysis and its interface is shown below.
The cross-section analysis allows you to see the appearance of the rectangular tube and test the
deviation between the current tube and the ideal rectangular tube.
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Square Profile Precision Analysis *

3.12.4 Coordinates Viewer

Click Tools - Advanced Tools - Coordinates Viewer to view the mechanical coordinates of the
current position or to manually switch the axis controlled by the jog action bar.

n Coordinates viewer e O e
R A T Axes config
X +0013.967 ;
¥l -0000.875 S
Y2 YiYZ
v e e (el
Bi: +0000.002 B
B2:  +0000.002 | mms |
B3: +0000.002
L & | [ e |

3.12.5 Create CAD Test File

Click Tools - Advanced Tools - Square Profile Precision Analysis and its interface is shown below.
To facilitate trial cutting, TubePro offers a feature to create test files, allowing for the quick
creation of perforation patterns on rectangular tubes for simple testing purposes.

For the tube surface holes, you can choose between rectangular or circular holes. Additionally, you
can specify the distance of the hole center from the near-end surface of the tube. TubePro also
allows for the application of a DXF wrap on the tube surface. You can import the corresponding
DXEF file and input the desired wrapping starting position, as well as the distances from the left
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and right sides of the section.

Create CAD Test File *

3.12.6 Advanced Debugging Tools

Click Tools - Advanced Tools - Advanced Debugging Tools, and you can select Set Current as
Mechanical Origin to set the current position of the cutting head to the origin and change the
X/Y/A/B coordinates to 0. Please use it with caution.

3.13 Global Parameter

The global parameters contain settings for machining settings, motion parameters, algorithm
parameters, and general units.

3.13.1 Machining Settings

Global Parameter Settings x

OD0O0RE § -
OND0R 00 §
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Parameter Name

Description

EndOfTask, Y-axis

goes to

You can select zero point/near-end/far-end/end point.

EndOfTask, B-axis
rotates

For special machine models, the B-axis turns at an angle after processing
to facilitate loading.

Quick FrogLeap

When this option is checked, a travel below this setting will perform a
fast Frogleap (i.e., leap without a up-down delay), a travel above this
setting will leap with a up-down delay; if unchecked, no leap will be
performed.

If rotating over

10°, lift cutter to

The height of the Z-axis raised when cutting in a different face without
using travel optimization. This parameter does not take effect if travel

optimization is turned on

The capacitive sensing range for the tip nozzle is limited and a maximum

Max follow height .
follow height can be set here.
This is to make sure that the air pressure at the cutting head stabilizes
GasOn delay o
after the air circuit.
When changing the gas, there should be a delay from completely purging
the original gas to the new gas reaching a stable pressure at the cutting
SwitchGas delay head. Additionally, during the initial start of the process, the first blowing
of gas will have an additional changeover delay on top of the initial gas
on delay, known as the first point gas on delay.
CoolingPoint delay | The time for blowing air to cool down at the cooling point.
After completion of the cutting process, it is advisable to introduce a
GasOff delay delay before shutting off the gas. By implementing this delay, the number

of gas opening actions for short-distance cuts can be minimized.

Resume stepback

FroglLeap lift FrogLeap lift during travel
Toolpath The Z-axis is lifted up appropriately according to the tube size in the
optimization drawing.

. Click Start Processing, the Loading PLC is executed before the File
Auto loading

Begins PLC.

Auto unloading

After the process is finished and the"Unloading" PLC is executed after
the "File Ends" PLC action

Enable follow-up . . . .
If the follow-up holder is configured, check this option and the holder is
holder before ) .
. automatically set to coupled follow-up before processing.
cutting
Check

chuck-clamp
before start

Check the condition of the chuck before starting processing and pop-up
indicates if it is not clamped.

Enable follow-up
holder axis after
return zero

If this option is checked, the holder will be follow-up coupled state after

return zero.

Velocity Parameter

You can set different Y-axis, B-axis travel speed, travel acceleration,
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processing acceleration based on the weight of the pipe. Up to six sets of
data can be configured.

Unloader no return

zero during cutting

If this option is checked, the follow-up holder does not return to the
docking position throughout processing.

Auto center cutoff
line for rect tube

If this option is checked, it enables real-time deviation calculation for
rectangular tubes. Only available for bus systems. Auto collect Z-value
information while processing the cutoff line of rectangular tubes to
calculate the deviation of the tube center and update it in the

configuration file.

Centering  before

The first toolpath of the file is forced to do centering, not valid for shape

machining tubes.
To maximize efficiency, when this option is selected, the Z-axis remains
Quick Frogleap no | in a full follow mode throughout the travel. Whether to select this option
lift or not should be based on the actual machining scenario and
requirements.
This option is checked by default. Early gas opening can be achieved
Early GasOn during the travel. This improves the processing efficiency and reduces the
gas opening delay for each path.
. This option is checked by default. The process enables parallel execution
Early switch . . . .
. of technique settings such as time, focus, spot size, laser power, etc.,
technique

during the travel. This enhances machining efficiency.

3.13.2 Motion Parameters

Global Parameter Settings

Machining Settings  Motion Settings  AlgorithmParameters BLT Param

Position speed
e —-— -— — _—
PR— - - — s
e s
Toolpath interpolation . . . A .
— T e oo - _—
— - - - s -
e
B T -
FlyCutline parameters
B [ oosiy]mm S [ smvle o st
Regular
System unit: Speedunit: s ~| Rotate unit: rdesange |
e e s |
v Save X Cancel
Parameter Name Description
X/Y/A/B travel )
Max travel speed for X/Y/A/B axis
speed
X/Y/A/B travel acc | Max acceleration for X/Y/A/B axis
Set the low pass filter frequency for travel. This parameter is dependent
Travel LPF

on mechanical properties and is set to SHz by default.
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If the cutting error is large, you can try to reduce this parameter.

X/Y/Z/A/B Max cut

Limit the speed of single-axis machining

speed
X/Y/Z/A/B cutacc | Limit the acceleration of single-axis machining
By setting the sampling precision for machining curves, it is possible to
CAD sampling | improve accuracy and achieve smoother processing curves. This means
precision that the curves will be represented with more data points, resulting in a
higher level of detail and smoother transitions.
For small circles, the CAD precision that can be saved can be set
separately;
. The wrap and punch circles created in TubesT are not taking effect.
Small  circle/CAD

sampling precision

IGS and SAT parts are OK.
Path type: Only valid for round holes; ellipses, rectangular tubes,
unenclosed graphics not valid;

Not valid for cutoff lines, replace with lines, replace with points.

FlyCut overcut

System delay/Delay

Set the overcut distance for the fly cut pattern to ensure that the hole is
cut completely.

Only the bus system can do FlyCut, and the system delay can be
automatically calculated and compensated by EtherCAT bus. This

test ensures multi-axis synchronization at the same time while compensating
for this lag, thus ensuring the accuracy of the hole positions during
cutting.
) . For drawings with MicroJoints, check this option to cut MicroJoint in
FlyCut at MicroJoint

continuous FlyCut ways; drawings without MicroJoints are grayed out.

3.13.3 Algorithm Parameter

Global Parameter Settings

Machining Settings ~ Motion Settings  AlgorithmParameters BT Param

Curve Algoritm

) goritns (® Agorthms

AgaritmsPeramters

¥ A B

F— — [ e [ o —
Low-pass fiter: Hz [A5quare tube Comer Acc

AgoritmeParameters
JerkLevel: Recommend to use same vale as algS lon-pass freg.
Path Smoathing Accuracy Bevel Path Smoothing Accuracy 04w
] Comer Speedp

T4

Oslow ®Follo and Contrdl (O erpalaton Folon(24.0)

Teghe -
s S - e
ity Acersen it et wa v fedon




0 BOCHU TubePro Tube Cutting Control Software

Parameter Name Description

Algorithm5 Parameter

The minimum time parameter used for processing small circles.
. . Increasing this parameter ensures higher precision for processing
Small circle time constant ] ]
small circles. The larger the value set, the higher the accuracy

achieved when processing small circles.

The default low-pass filtering frequency for machining is SHz. The
Low-pass filtering freq better the performance of the machine, the higher the set
acceleration and low pass filtering.

If this option is not checked, the corners of square tubes are limited
by the B-axis small circle time constant, resulting in speed
Square tube corner acc restrictions at the corners.

When checked, the square tube has no speed limit on the corner

and the machining is faster.

Algorithm6 Param

Terk level It is recommended to use the same value as the algorithm 5 for
erk leve
processing the low-pass filtering frequency

Z-axis algorithm

) ) There are three different Z-axis control algorithms to choose from
Z-axis algorithm

based on different scenarios.

3.13.4 Speed Unit

Regular

System units Metric | speed uits Rotate urits crdetange  ~
ot i e 5 o] dovcaton
Speed Unit mm/s, m/s, m/min, mm/min, in/min, in/s

Rotate unit: rad, angles/RPM, revolutions + angles
Gas unit BAR. PSI. MPa

3.14 Layer Parameters

If the graphic contains more than one layer, each layer can be set individually and the user can set

it as desired.

3.14.1 Cut Technique

The cutting technique contains parameters such as speed, air pressure, power, delay, etc. for the

processing of the corresponding layer.
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Layer Parameter Setting
: e \
== “{llLayert

{7 Read File E Save to File =

Pre-piercing

[Jcover Cut |Copy fromLayert | []Keep puffing

Cut Pierce Cormer Groove Layer Others

Slow Lead
Cut Speed: = 2
Length: o mm PreciseAdjust Duty cyde: 50 %
Speed: . mm/s Frequenc 1000 Hz
Cut Height: mm
[Islow Stop
Cut Gas: oz Nt
SlowLeadDis: (1] mm PreciseAdjust  Duty cyde: 50 %
Gas pressure MPa
Speed: o mmys Frequenc 1000 Hz
eal 100/~| %
% I oynamic Pwr ] bynamic Freg Curve edit
P %
He 100 ower(_}
Beam Size: 2.1 mm &0 '
Focus Pos. mm 60 f-----1--
Pierce time: 200/~ ms 40
Laser off delay: e Tl B L
[ aerk - 0 10 20 30 40 50 &0
User Notes
v OK{Q)
Parameter Name Description

The height at which the Z-axis is raised during the travel movement

Lift height . . .

between two consecutive toolpaths in a normal machining process.

If an electrically focused cutting head is used, the spot/focus
Spot/Focus

parameters can be configured

. The delay between the start of cutting and the travel along the

Stay Time i .

trajectory to ensure the laser can penetrate the tube material.
Delay before | The delay from the end of the trajectory until the laser beam is turned
LaserOff off.

LaserOn Technique

Set the distance, speed, laser frequency, duty cycle at the beginning of

each path.
. Set the distance, speed, laser frequency, duty cycle at the end of each

LaserOff Technique

path.

If enabled, this layer can be set to a separate low pass filter; if not
LPF Freq enabled, the layer uses the process low pass filter in the global

parameters
Real-time adjust | Set the relation between the power/frequency of the path machining
power/freq laser and the cutting speed.
Edit Curve Edit the power/frequency curve for speed

You can remove the pipe surface oxide film or protective paint in
Defilm cutting advance with a small laser power. After checking the option, you have

to configure the parameters for removing the film.
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GasOn

After checking the option, the gas will not be turned off throughout the

machining process.

3.14.2 Pierce Technique

You can access the Layer Parameter Setting window by clicking "Layer" above the color block of

the TubePro interface.

Select the "Layer" for the corresponding layer and click "Pierce" to select the piercing method and

configure the parameters.

Users can select No Pierce, 1-stage/2-stage/3-stage piercing according to the requirements, and

adjust the parameters of each stage. Pierce method include segmented perforation, lightning

perforation, and progressive nozzle. If the selected pierce mode is a 2 piercing, the second stage

piercing is performed first and then the first stage piercing is performed. The concepts are as

follows.

Pierce method

Description

Segment Piercing

Piercing is performed at set times using the corresponding power,
frequency, duty cycle, etc. at different perforations heights.

Flash Piercing

Pierce by a fast frequency conversion to power, fast penetration is

achieved for thick plates.

Nozzle stepping

After the stay time has elapsed for the piercing at the current stage,

the laser continues to glow at a certain speed (speed = difference in

height / pierce time) to the next stage.

Pre-piercing |:| Caower Cut |CD|:I3-' from Layer1 o | |:| Keep puffing

Cut  Pierce  Cormer Groove Layer Others

Pierce Type
@ Mo Pierce O 1-stage O 2-stage O 3-stage
Pierce mode: | Segment Piercing Segment Pierdng Segment Piercing
Pierce time: 1000 1000 1000 ms
Piercing Height: 1 5 15 mm
Piercing Gas: |02 02 02
Gas pressure 05 0.5 0.5 MPa
Pe 100 100 100 %
C 100 100 50 5
Frequenc 5000 100 5000 Hz
Beam Size: 21 L5 | Z:l X%
Focus Pos. 0 a 0 mm
End Focus: ] 1} 0 Fr
Pierce time: 200 200 200 ms
LaserOff and GasOn: 0 1} 0 e
Parameter
Description
Name
Step Time The time the cutting head moves one level down from the current height.
Nozzle Height Nozzle height during the piercing process.
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Gas Type The gas type for the piercing process.

Pressure The air pressure during the piercing process.

Peak Power The peak power of the laser during the piercing process.
Duty Cycle The duty cycle of the laser during piercing .

Laser Frequency

Set the laser frequency for the piercing process

Beam Size

If the focus axis is configured, the spot diameter during piercing can be set
here.

Focus Position

If the focus axis is configured, the focus position during piercing can be set

here.
Stay Time The time the cutting head stays at the current height to pierce.
LaserOff and ) . L
GasO The time to stop the laser and blow air after the piercing is completed.
asOn
o All of the points in a workpiece that need to be pierced are pierced before
Pre-piercing

cutting.

Smooth Pierce

This option is to improve the piercing efficiency.

3.14.3 Corner Technique

Enable the corner process to make pipe corners cut better. You can set parameters such as Follow

and Control, corner air pressure, peak power, duty cycle, and pulse frequency. It is also possible to

limit the speed and acceleration of the B-axis.

Parameter Description
Name

Follow and | FSCUTS5000A and 5000B can enable integrated Follow and Control,

Control allowing the Z-axis to lift more promptly at corners and reducing the
possibility of collision with the workpiece.

Follow height | Actual follow height at corner = cut follow height + follow height offset

offset

Peak power If the machine uses a laser that controls peak power via DA, the cutting
peak power at the corner can be configured separately.

Duty cycle The duty cycle can be reduced at corners to avoid burns to parts.

Define Corner

If the B-axis needs to rotate by a set angle for every 1mm of processing in
the X-direction, it is considered to have entered the cornering segment. The

default value of 1.146°/mm is recommended.

Limit B-axis

speed

When cutting pipes of different sizes, the speed and acceleration of the
B-axis often affect the cutting quality of the entire cross-section. By using a
separate cornering B-axis speed, it is possible to improve cutting quality

without compromising overall processing efficiency.

3.14.4 File Parameter

File parameters are those set for different tube or machining files.
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Layer Parameter Setting

Part features \“.‘ 3

Cross-section type

LC steel Profile W125.0 X H30.0 mm

Center type Find Edge/Center
Script type MNone
Thickness | 10 mm v| Tube length Q000 mm *
Material type Steel ~ Calculate Assist DA by Weight 0 v Database
Tube weight | 16, 113Kgfm v|
Single-faced centering method during machining
Surface A Single-faced centering
Script None x +
Mone 4-—A-|.‘b
+|| -
MNone D B
Surface D Single-faced centering ar 'I'
: = s

Script MNone + c =
Deviation correction script MNone

If the machining surface is centered using the script, the deviation correction script will not be executed.

If you need to configure centering parameters, go to [Quick Set Debugging] -> [Centering Config].| Centering Config

v OK{Q)
Parameter Description
Name
. TubePro automatically identifies the type and size of the section based on
Section Type

the machining file.

Centering method

Based on the different pipe types, select an appropriate method for finding
the center during processing. When processing a graphic with a centering
point, the machine will first perform an automatic center-finding using this

method before proceeding with the cutting process.

3.15 Custom PLC

Click on "PLC" -

"Custom PLC" to configure the PLC in the displayed page.

3.15.1 Function Layout

Module

Description

View

Save/clear/stop/change PLC sequence can be performed on the current

program.

Current Program

Display the currently edited PLC process program.

PLC Library Drag the PLC in "PLC Library" to the "Current Program" on the left and
release it to add the PLC.
Edit variable table 1. Add/delete/select variable tables;

2. In each variable table, variables of basic types (integer/floating

point/Boolean/string) can be added/delete;
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3. The default variable "V1" in the default variable table VarT1 cannot
be deleted;

4. For the current program, if a certain variable table is selected, the
variables in the variable table can participate in some logic PLC of the
program, such as if/while conditional judgment, etc.

Edit Param/Condition | 1. Edit Param: For a selected PLC, if the parameter is included, the
parameter value can be edited here;
2. Edit Condition: For a condition of the if/while statement, you can

edit/add/remove the condition here.

- o X
Add Custom PLC\Custom Process77 menu bar
ove # & = Dektconesten o' Deleteal = Singestep = Continuous Execution X Stop [3] Variabe table [ Script [¥ Clear Alarm €4 Reset Layout I
ZE  Current program % E | Add PLC lbrary(drag to add) 8
esaiption Parameter Enable State |
Custom process{peralel)
.
P L( Lihyh r
1

(1)Add PLC/SubProcess
Add PLC: Select a PLC in the PLC Library and drag to the left "Current Program". If you drag
and drop a PLC onto a specific node in the "Current Program," it will be added after that PLC. If
you drop it in a blank area, it will be added to the end of the "Current Program" by default.
Add SubProcess: For an "if" statement, you can add a sub-process under the "Condition Met" or
"Condition Not Met" nodes. Similarly, for a "while" or "loop" statement, you can also add a
sub-process.
How to add: Select a PLC from the PLC library, drag it to the desired parent node, and release it.
This will add the PLC as the last element in the sub-process of that parent node.
In summary, when you select a PLC from the PLC library, drag it to the "Current Program," and
release it while pointing to a specific node, the behavior depends on whether the node can have
sub-processes. If the node can have sub-processes, the PLC will be added to the end of the
sub-process. If the node cannot have sub-processes, the PLC will be added after the node as a
parallel PLC.
(2) Change the PLC order
In the Current Program, select a PLC, drag to the desired node position, and release to complete.
(3) Copy/Cut/Paste PLC
In the Current Program, select a PLC, Ctrl+C (or right-click to select) to copy, Ctrl+X (or
right-click to select) to cut, Ctrl+V (or right-click to select) to paste after the currently selected
node.
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3.15.2 Logical Conditions

® If/while
(1) Types of conditions that can be added: Variable comparison form; valid input port; invalid

input port.
As shown in the following figure, the if statement is added by selecting the Variable Comparison
Form and dragging to the left to the Current Program. The condition in this case defaults to the
first variable in the current variable table equal to the form of its initial value (note that the default
if variable comparison form results in true).
(2) Modify the condition
Conditions for this statement can be modified/added/removed in the Edit Param/Condition
module.
Execute
When the PLC is executed, it is executed in the PLC order from top to bottom in the Current
Program, one by one. For a PLC that is judged by a condition, either True or False is returned
based on its condition and the corresponding sub-procedure is performed.

® Toop
The Loop statement causes the sub procedure to cycle a set number of times.
When dragging a loop statement from the PLC library to the current program, the default number
of loops is 1, which can be modified in the Edit Param/Condition module on the right. If you
change the number of loops to 5, then when you execute the Loop statement, it executes its
subprocess 5 times (from top to bottom).

® Break
Use the Break statement to jump out of the current loop. Note: The use of if statements must be
accompanied by while/loop loops. Please use them with caution.
Both while and loop cycle through their subprocesses. While will continue to execute until the
while condition is no longer satisfied, indicating the completion of the while statement. Loop will
execute a predetermined number of times before considering the loop statement as completed.
During the execution of the sub-process, if certain conditions of if statements are met/not met, you
can use the "break" statement to exit the current loop, indicating that the while/loop statement has
completed its execution.

L Continue
The "continue" statement means to skip the remaining steps within the current iteration of the loop
and move on to the next iteration. Note: The use of if statements must be accompanied by
while/loop loops. Please use them with caution.
Similar to the "break" statement, the "continue" statement is used within while/loop loops with if
statements. When certain conditions are met/not met, the current iteration of the loop is skipped.
The difference from the "break" statement is that after the "break" statement exits the loop, the
current while/loop statement is considered completed, and the program proceeds to the next line of
code. On the other hand, after the "continue" statement skips the remaining steps in the current
iteration, it returns to the condition check of the while/loop. If the while condition is still satisfied
or the number of loop executions has not reached the specified count, the program will continue
with the next iteration and execute the sub-process sequentially. In other words, the "continue"
statement only skips the remaining steps within the current iteration of the loop, and whether to
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enter the loop again depends on the condition evaluation.
® Sect Value
During program execution, you can assign values to logical variables, which can then be used in

other conditional statements.
® Wait
The Wait statement is similar to the previous Wait Input Valid/Invalid. The PLC statement has
three variables: Condition function, condition parameter, and timeout.
Condition Function: "Input Port Valid/Invalid" can be selected.
Condition Parameter: Select the input port.
Timeout: Set the maximum waiting time, T.
During the execution process, if the selected condition is met, the statement is considered
complete. Otherwise, after waiting for the duration of T, it is considered complete, and the next

statement is executed.

3.15. 3 Single-step Execution

Click Single Step and the program will be executed step by step in order.

During single step execution, only the following options can be clicked: "View," "Single Step,"
and "Stop." Clicking on "View" in the dropdown will show the corresponding module in the
interface. This allows you to view the specific module being executed. "Single Step" allows you to
proceed to the next step after the current PLC step is completed. It ensures a step-by-step
execution of the program. Clicking on "Stop" will transition from the single step execution state to
the stop state, halting the execution of all PLCs.

During single step execution, the status of each executed PLC will be displayed. The statuses
include "Executing," "Execution Completed," and "Executed." If it is a conditional statement, it
will indicate whether the condition is satisfied or not. If it is a loop, it will display the current loop
iteration number out of the total number of iterations.

"Executing" indicates that the current PLC is executing, click "Stop" to terminate execution.

3.15.4 JavaScript

Go to the Machine Config Tool - Advanced, and tick Enable JavaScript, and save the settings.
Once the software is opened, you can access the CNC Script Editor by clicking on the "CNC
Script Editor" option in the "PLC Process" dropdown. This allows you to write and edit scripts.
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When executing a script, you can perform different action process based on the external cmd value.
After you configure the Wait for Script Execution End time, the software alerts you if the timeout
is exceeded. If the value is set to 0, the script execution will be completed, or parallel script if this
time value is not configured. The script can only be stopped by an external call, not by pressing
the Stop button.
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4. Machine Function

4.1 Auto Dodge

Dodge function includes cutting head dodge and chuck dodge. By employing special movements
of the chuck or cutter, the cutter can be moved from the front to the back of the chuck (between
the main chuck and the middle chuck).

Go to Machine Config Tool to enable the automatic dodge.

4.1.1 Cutter Dodge

If you enable Cutter Dodge and not [Enable Y1 dodge positive stroke], the following should be
met: Y1 limit coordinate - current position of main chuck > remaining drawing length, or Y1
positive stroke - current position of main chuck + cutter dodge relative distance > remaining
drawing length. So it will not cut beyond the software stroke.

To cut the last part, it should be: remaining drawing length <Y1 limit coordinate - current position
of main chuck + distance from dodge coordinate to cutting head position after dodge.

Dodge Cutter

Dodge Cutter Setting

[“]Enable Dodge Cutter

(®) Cutter () Chuck

6600~

| 100mn,/s| v

T70mm | [/]Dodge to Absolute Position
645/~ [JAllow Dodge £or Short Part

MidChuck to Cutter distance 0 v

LA (i#230) 52

Not use ~

Dodge type:

¥1 trigger position: Make sure 'Dodge relative dis' is setill

Comkxisd | Spesd:

Dodge axis: Use outer FLC control dodge

Dodge relative dis: ?mm,::

¥1 to cutter distance

Before dodge:

AEfer dodie:
[“IMove Y-axiz while dodging cutter

¥2 pull position after dodge 770

¥2 First MoveSpeed AfterDodge: | 2On /s v |
[JLimit B-Axis speed after dodge 50%
[lUse 11 positive range for dodge

¥l positive range after dodge:

Parameter Name

Description:

Note

Y1 limit

coordinate

Y1 coordinate that triggers the

dodge action.

It determines if the Y1 limit coordinates will appear on the
next trajectory (cutoff line also counts)and triggers the

dodge.

Dodge relative

distance

The distance of relative

motion(move by) during cutter
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dodge

Y1 DodgePos To

The distance from the Y1 limit

This value needs to be filled based on the actual machine

Cutter coordinate to the cutting head tool configuration.
MidChuck to It is used to determine whether a This value needs to be filled based on the actual machine
Cutter part will be pulled out of the the tool configuration.
middle chuck.
Dodge axis and Dodge axis The axis used for dodge can be configured with a common

its speed

axis. If the configuration for a CommAXis is not available,
you can also incorporate the logic for the dodge axis

within the "BeforeDodge PLC" configuration.

Dodge to

Absolute Position

The cutting head moves to a
specific, predetermined

position(move to).

When using relative dodge, there is a risk of unexpected
alarms or stops during the dodge process, which may
interrupt the dodge. In such cases, when re-executing the
dodge action, the dodge axis may still move a relative
distance, which might lead to in a collision with the main
chuck. Using absolute positions eliminates this risk. If the
option for absolute position is configured, the system will
operate using absolute positions. If the option is not
selected, relative positions will continue to be used. When
the option for absolute position is selected, and both
relative and absolute motions are configured, the dodge
axis will move based on absolute motions(move to), while
the dodge judgment will still be based on relative
parameters(move by). The main chuck will also use
relative parameters for motion if the option (when "Move

Y-axis while dodging" is selected.)

Allow Dodge for
Short Part

Switch to the short part dodge

mode

Once the short workpiece avoidance mode is enabled,
TubePro will no longer check whether the pipe is pulled
out of the middle chuck due to dodging..

BeforeDodge

action

PLC actions executed before

dodge.

Move the cutting head to a position where it will not

interfere with the chuck when dodging.

If you do not configure Dodge Axis, you need to configure

all dodge actions of the cutting head and the main chuck.

AfterDodge

action

PLC actions executed after

dodge.

You can configure some operations after dodging, such as

[Enable special B-axis center].

Move Y-axis

while dodging

When dodging is triggered, the
Y1 axis and the dodge axis

synchronize their movements.

There is no need to configure any of the motion logic of
the Y1 axis in the BeforeDodge action, and the
synchronous dodge speed takes a smaller value between

the Global Parameter - Y Travel Speed and Axis Dodge
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Speed. If [Move Y-axis while dodging] is not enabled, Y1
will also move, but not start moving with the cutting head
at the same time It will wait until the cutting head
movement is finished and then it moves to the relative
position in the negative direction. If the dodge axis is not
configured, but [Move Y-axis while dodging] is enabled,

Y1 will not move when the dodge is triggered.

Y2 Preparing
Speed After
Dodge

The speed of the Y2 axis moving
in the negative direction after

dodging.

It ensures that the unloading device can descend into
position smoothly when B3 retracts. This is necessary to

prevent any interference.

Limit B-axis
Travel Speed
After Dodge

To restrict the travel speed of the
B-axis after dodging, you can
apply a speed limitation

specifically for this scenario.

When dealing with short part that require single-chuck
clamping after dodging, it is important to limit the
rotational speed of the B-axis while the B-axis speed

before avoidance is retained.

Enable Y1 dodge

positive stroke

Y1 positive
stroke after dodge

When the dodge is complete, the
new Y1 axis positive stroke after

dodging is enabled.

As for the cutter dodge, it is a bit useless. However, it is
practical for the chuck dodge and can increase the cutting
capacity. This function is similar to the [Y-axis extra

stroke] of the chuck.

Enable external
PLC control for

dodge axis

For non-bus systems, it is not
possible to configure the dodge
axis.In this case, the dodge
actions for the cutting head can
be configured within the

BeforeDodge actions.

If[Y1 axis and avoidance axis synchronization participate
in avoidance] is not enabled, the actions are:
Before/AfterDodge action - MainChuck moves to [Y 1
coordinate - Dodge relative distance] coordinates -
MainChuck moves to the front of the next path to start
cutting;

Enable [Y1 Axis and Avoidance Axis Simultaneous
Participation Avoidance],then the actions are:
BeforeDodge action - MainChuck moves to [Y'1
Coordinate - Dodge Relative Distance] Coordinates -
AfterDodge action - MainChuck moves to the front of the

next path to start cutting.

4.1.2 Chuck Dodge

The trigger is the Y1 dodge coordinate.

The Y1 limit coordinate is triggered when the chuck dodge is switched on and the Y axis moves to

the set limit coordinate during processing, which starts the chuck dodge (the conditions for the

chuck dodge

need to be met).

The Y1 limit coordinate position is generally set near the positive and negative direction of the
stroke. Currently, the software does not limit the Y1 limit coordinate. The chuck dodge cannot be

triggered when the Y1 limit coordinate is set greater than the Y1 positive travel (the Y1 positive
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limit is triggered before the limit coordinate is triggered).

Chuck Dodge Condition: Distance from Right end of next path to Right end of tube + Distance
from MidChuck to Cutter > Chuck dodge relative distance (to prevent tubes form being pulled out

of the middle chuck).
Dodge Cutter

Dodge Cutter Setting

[“]Ensble Dodge Cutter

Dodge type: () Cutter (®) Chuck
¥l trigger position: Make sure 'Dodge relative dis' is setil
Dodze axis: Speed: m Use outer FLC control dodgze
Dodge relative dis: IE [“IDodge to Absolute Position 770mn - |
¥1 to cutter distance |j‘ [JAllow Dodge for Short Part
M dChuck to Cutter distance 70|
Before dodge: LAl (dga0) b4
After dodge: Hot use v
[AMove Y-axis while dodging cutter
[“1¥2 pull position after dodge
20mm/ s
[JLimit B-Axi= speed after dodge 50%
[“1Use Y1 positive range for dodge
T1 positive range after dodge:

Parameter Description Note
Name
Y1 limit Y1 coordinate that triggers the It determines if the Y1 limit coordinates will appear on
coordinate dodge action. the next path and triggers the dodge.

Dodge relative The distance of relative

distance motion(move by) during chuck

dodge

Y1 DodgePos To The distance from the Y1 limit

This value needs to be filled based on the actual machine

Cutter coordinate to the cutting head tool configuration.
MidChuck to It is used to determine whether a | This value needs to be filled based on the actual machine
Cutter part will be pulled out of the the tool configuration.

middle chuck.

Dodge axis and For the dodge axis

You can configure a common axis for dodge.

d . .
Spee If not configured, the doge axis logic can also be
configured in the "BeforeDodge PLC" module.
Dodge to The chuck moves to a specific, When using relative avoidance, if an unexpected alarm
Absolute predetermined position(move to). | or stop occurs during the avoidance process, causing the
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Position

dodge to be interrupted, and then the avoidance motion is
re-executed. This means the dodge axis will still move a
relative distance, which may lead to chuck being pulled
out of the chuck. Using a absolute position can prevent

this from happening.

If absolute positioning is configured, it will use the

absolute position. If not, it will use a relative distance.

If this option is checked and both relative and absolute
motions are configured, the dodge axis will do absolute
motions, but the dodge judgment uses relative
parameters. The main chuck also moves using relative

parameters (if [Move Y-axis while dodging] is checked).

Allow dodge for
short part

Switch to the short part dodge

mode

Once the short workpiece avoidance mode is enabled,
TubePro will no longer check whether the pipe is pulled
out of the middle chuck due to dodging..

BeforeDodge

action

PLC actions executed before

dodge.

Move the cutting head to a position where it will not

interfere with the chuck when dodging.

AfterDodge

action

PLC actions executed after

dodging.

You can configure some operations after dodging, such

as [Enable special B-axis center].

Move Y-axis

while dodging

When the dodge is triggered, the
Y1 axis synchronizes its motion

with the dodge axis.

After doing the chuck dodge, the middle chuck clamps
nothing, so it is necessary for Y1 to synchronize and

move forward a certain distance.

If the function is enabled for 2-chuck machine, Y1 will
move forward synchronously until the next path is under

the cutting head.

If [Move Y-axis while dodging] is not moved, Y1 will

not move.

The synchronized dodge speed is determined by
selecting the smaller value between the "Global
Parameter - Y Travel Speed" and the "Axis Dodge
Speed".

Y2 Preparing
Speed After
Dodge

The speed of the Y2 axis moving
in the negative direction after

dodging.

It ensures that the unloading device can descend into
position smoothly when B3 retracts. This is necessary to

prevent any interference.

Limit B-axis
Speed After
Dodge

Limit the B-axis travel speed

after dodging.

When dealing with short part that require single-chuck
clamping after dodging, it is important to limit the
rotational speed of the B-axis while the B-axis speed

before avoidance is retained.
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Enable Y1 dodge | When the dodge is complete, the It is useful for the chuck dodge and can increase the
positive stroke new Y1 axis positive stroke after cutting capacity. This function is similar to the [Y-axis
dodging is enabled. extra stroke] of the chuck.

Y1 positive
stroke after

dodge
Enable external For non-bus systems, it is not Motion: Before/AfterDodge Motion — The main card
PLC control for possible to configure the dodge moves to the starting point of the next part.
the dodge axis. axis. The chuck dodge action

needs to be configured separately

within the BeforeDodge action.

4.2 Bevel Cutting

The bevel cutting function needs to be selected in the Machine Config Tool - Advance - "Enable
bevel cutting", the axis configuration will have an A-axis added. Configure the parameters, then
open the software. Note the positive and negative stroke set to £46°.

4.2.1 Preparation Before Debugging

1. A-axis return origin is set to the vertical position of the cutting head. Confirm the Return Origin
works OK.

2. Prepare a standard tube, measure is dimension an accuracy of 0.1 mm.

3. Perform capacitance calibration and B-axis center calibration.

4. Verify that the A-axis motion angle is correct.

5. Select the interpolation follow algorithm in the Global Parameter for the height
controller(follower).

6. Set the interpolation correction value to 0 in the parameter.

7. Generate a test file that conforms to the standard tube size. Set different marking processes for
Layer 1 and Layer 2. Set a higher nozzle height (>2mm) and select normal vector follow in the

bevel technique. The marking trace should be as fine as possible.The finer the marks, the better.

4.2.2 Adjust Servo Rigidity

Adjust the rigidity of the servo drives for each axis, as well as the velocity feedforward and
feedforward velocity ratio. Different drives may have varying adjustable parameters.

The actual displayed values should be considered as the reference. If the displayed gain value or
any other parameter shows "-1," it indicates that the drive does not support parameter reading.
After adjustments, perform a delay test and ensure that the delay test results for each axis are close
in value. Increasing rigidity and velocity feedforward, as well as the feedforward velocity ratio,
will reduce system delay.
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Conversely, decreasing these parameters will increase system delay.

Once the delay values for each axis are close, proceed with roundness testing. Do not clamp the
pipe. Set the roundness test diameter to approximately 25-40, and the angle to 45°. The maximum

allowable error for the test results is generally below 0.1mm.

4.2.3 Swing Axis Calibration Parameter

Swing Axis(A) Calibration *

Click Start Calibration, the axis will move to different angles to calibrate, and click Apply when
calibration is complete. If the manufacturer has provided a swing length, enter that value into the

coarse swing length and click Apply to save.

4.2.4 Verticality Correction/Test

1. Click on the Correct Verticality, the cutting head will swing to different positions to follow and
automatically correct the vertical position.

2. Click on the Test Verticality, the cutting head will also swing to the different positions to follow
and test the verticality deviation. Typically, after performing verticality correction, a value below
0.05 is considered normal. If the measured value is too large, it could indicate non-standard pipe
or poor accuracy in the installation of the cutting head.
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Swing Awis(A) Correction >

4.2.5 Vaz Calibration

Click on the Calibrate Vaz, the A-axis is rotated to different angles, and marking is performed in
the Y direction as shown in the diagram below:

Based on the marking results, adjust the "Vertical error around Z" to make the three lines coincide.
Increase this value: Left side gets lower, and the right side gets higher.

Decrease this value: Left side gets higher and the right side gets lower.

It is recommended to adjust no more than 0.04° at a time and multiple times until the three lines
coincide.

Swing Axis Deviation Angle Setting >
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4.2.6 Swing(A) Axis Calibration

Click on the Correct Length, the A-axis is rotated to different angles, and marking is performed in
the X direction as shown in the diagram below:

1l

L
Now adjust the "A-axis vertical coordinate" so that the three lines are as coincident as possible,
treat the blue line as if it were not moving, increase the value, and shift the red lines to the left.
Decrease the value and shift the red lines to the right. It is recommended to adjust no more than
0.04° at a time and multiple times until the three lines have equal spacing. Adjust the swing size

again so that the three lines coincide.

If 2 is on the left and 3 on the right, decrease the swing length, and vice versa.

4.3 7-axis Pulling

7-axis pulling can machine long parts to achieve zero-tailings cut. Open the Machine Config Tool,
tick "Enable 7-axis pulling" in the "Advance" and configure the Y2, B3 axes in the axis
configuration. Open the software to configure the seven-axis pulling parameters.

i 7-Axis Param Setting

- *
7-Axis
Load a new pipe, set parameters, and prepare for 7-axis pulling process
Basic Setting: Auxiliary
7-axis puling mode ® Close O Enable [1 Show Diagram
Base Param Assist Param
Y1 DodgePos to Cutter ‘When the part is larger than this length, B3 assists wi
MidChuck To Cutter Y1 DockPos
B3 to cutting head distance Y2 feed critical position
Y2 extra docking distance [1¥2 separated Travel:
MidChuck Jaw thick [ Tube droop dis
B3 chuck type: @ Hollow O Solid Force Feed LastPart
¥2 New Part Parallel Pulling
Min zero-tail part length: Y1toCutter(After Dodge) 500.00 + B3toCutter(After Dodge) 950.00 = 1450.00
Current Tube Length:Y1toY Dodge Triggered Pos7000.00 + Y Dodge Triggered PostoCutter700.00 = 7700.00
| ok | Cancel
Parameter Description Note

Basic Function

Y1 DodgePos to
Cutter

Y1 moves to [ Y1 limit coordinate ] . The
distance of the end position of the pipe
clamped by B1 to the center of the cutting

head nozzle.

Dual Y machine require
the cutting head to be
moved to the positive
limit of the small Y.

MidChuck  to

Distance from the outer edge of the middle

Dual Y machine require
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Parameter

Description

Note

Cutter distance

chuck to the center of the cutting head

nozzle.

the cutting head to be
moved to the positive
limit of the small Y.

B3 to

distance

Cutter

Y2 is at the negative limit to the center of
the cutting head nozzle. The distance from
the position of the pipe that can be stably

clamped by B3.

Dual Y machine require
the cutting head to be
moved to the negative
limit of the small Y.

Y2 Extra Dock

distance

When B3 is not involved in machining,
=Y2

negative limit + Y2 extra docking distance.

[actual position of Y2 docking]

If this position interferes
with the tube head, B3
will adaptively dock at a
safe location. Stop at
this position, which is
equal to [Part Length +
Y2 Extra Dock - B3 to
Cutter]

MidChuck jaw
thick

The width of the middle chuck

B3 chuck type

Select the chuck type according to the actual
chuck used.

Pulling Function

B3

machining when

assists

the part is larger
than

Minimum part length required for pulling
with B3.

Y1 DockPos Position to move to after releasing B1 when
doing zero-tail cutting.
Y2 feeding | If B3 is a hollow chuck, Y2 pulling stroke is

critical position

the negative stroke to this critical position.
If B3 is not a hollow chuck, please set it to
the positive stroke coordinate of Y2.

Y2

Travel

Separate

Set the separate travel speed for Y2. It is

effective during single-axis positioning.

Y2
docking

the

position  or

returns to

moves from the docking
position to the pulling

position.
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Parameter Description Note
Tube Drop | It is estimated that a pipe extension will not
distance sagging in the length, to improve the pulling
efficiency, can not strictly pull the material
at the Y2 negative limit every time, to avoid
the redundant action of Y1 must hold the
tube head back to the Y2 negative limit
when processing long holes or slopes.
Force Feed | When ticked, even if the last part is smaller
LastPart than the set value for "B3 assists maching

when the part is larger than", B3 will still

involve in pulling.

Y2 New Part

When ticked, it will automatically detect if

Currently, only hollow

Parallel Pull the part requires B3 auxiliary clamping | chuck is supported. To
before it starts processing and allow B3 to | enable the option, please
adapt to a safe position before unclamping. select "Hollow" as the

"B3 chuck type."
Auxiliary Function

Execute ~ PLC | Perform a custom process before pulling or

before B3 | repeatedly pulling on the B3 chuck.

clamp

Y2 Limit IO | When unchecked, the feed support is

Holder, determined by the extension length of the

Up-Down part when it rises;

distance is:

When checked, the unloading holder is
raised or lowered entirely by the Y2
coordinate regardless of the part extension.
The Y2 coordinate value that controls the
lowering of the holder is still configured in
the PickPart page in the Machine Config
Tool, and the Y2 coordinate value that
controls the raising is uniformly determined
by adding the specified distance to the
descent coordinate.

Y2
Follow-up
Holder,
Up-Down

Limit

distance is:

When using servo axes as unloading
follow-up holder and selecting this option,
there is no need to calculate the automatic
descent position. Instead, manually set a

distance. Thus, the "Unloading follow-up
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Parameter Description Note
holder StartDownPosition" = "Y2 Limit
Position" + "distance."
B3 To enable this option, "Force Feed LastPart"
independently must also be selected. Once selected, B2
clamp for | and B3 can switch to a separate B3 cutting

cutting tube tail

state, allowing the material to be pulled out
from the middle chuck. First, all
servo-controlled(follow-up) unloading axes
will perform coupling actions, followed by
switching B2B3 to B3.

B1 keeps
coupled

B1 is coupled synchronously throughout the

processing and rotates with the tube.

B2 coupled in
Y2B3  cutting

mode

It can only be used when switched to the | Enabling the "7-axis
Y2B3 mode. In Y2B3 mode, it performs | pulling” mode will gray
reverse cutting, and B2 rotates in | out this function.

synchronized coupling. This function is used for
cutting long parts and
requires B2 assistance in

clamping.

Assist  cutting
for round tube
tails

AssistCut
PLC

When cutting the last part, allow the short | This  function only
part to be pulled out of the chuck, exceeding | supports round tubes.

the value set by [Assist cutting for round
tube tails], which triggers the auxiliary
cutting PLC. The logic that can be used to
configure the auxiliary support.

4.4 3-Chuck

Go to Machine Config Tool - Advance and tick "Enable 3-Chuck/2-Chuck special cutting", then

TubePro enters 3-chuck mode, allowing automatic dodge actions of Y2Y3 axis;

When "Enable 2-Chuck mode" is checked, TubePro enters two-chuck mode, allowing cylinder

dodge MidChuck and does not support zero-tail cutting.

Parameter Name

Description

Y-axis Position Change Speed

"Y1/Y2/Y3 speed" is the Y-axis movement
speed when the 3-chuck machine dodge. "Y1
feed speed" is the speed of the first feed of Y1
before the dodge action.

Y-axis Pre-cut Position Detection

If a valid input is detected, the current Y axis

motion is stopped and a subsequent PLC
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motion is performed.

Dodge Action

Enable X-axis motion to safe position

If unchecked, the dodge can be performed
before the dodge action is performed, after the
height controller is moved to the docking
position;

If checked, the X-axis moves to the specified
position while the height controller is docked
before the dodge action is performed. After
to the

dodging, move along the X-axis

machining starting position.

Parameter Options:

Parameter Name

Description

Unloader down when program starts

When enabled, after the software starts, the auto
unloading axis will descend. This is mainly used for
resetting the motion of the unloading axis. It is not
recommended to enable it during the debugging
process. When not enabled, no operation will be
performed on the unloading axis. If the unloading axis
is not in the lowered or docked position, a warning will

be displayed.

Detect axis position status when

program starts

When enabled, after the software starts, it will
automatically match the current position status based on
the coordinates of the axis. The specific configuration
of the status is several position states on the three-chuck
debugging page. When not enabled, the status will not
be automatically matched, and a warning will be
displayed after the software starts indicating an
unknown status. Before machining, the position status
must be manually specified in order to start the cutting

process.

Matching detection of pipe size and
chuck type

When enabled, it will check whether the current state of
the drawing matches the set chuck state based on the
chuck size information. If it doesn't match, a dialog box
will pop up, prompting the customer to replace the
chuck and set a new chuck type. When not enabled, no

chuck type detection will be performed.

Semi-auto loading PLC(External PLC)

First version of Tcp communication protocol, suitable

for older versions of mechanical loading;

Semi-auto loading PLC(ExtendIO)

Suitable for loading motion via parallel PLC+ loading
function axis + 10 port.

Semi-auto loading PLC(PLC_Modbus)

It is suitable for controlling the external PLC through
Modbus protocol, to achieve loading motion and status

monitoring; "Need StepBack Cmd" means to allow the
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PLC editor to have an additional stepback command;
for CCD image loading does not need to perform the
PLC; for mechanical loading need to perform stepback

motion.

Get PipeLength form loading PLC

Suitable for reading tube length via external PLC and
directly affecting the results of the "Y1 move to clamp

position" execution.

3-Chuck Configuration

1 Fesd syt

e
St i St

Hraxis Dodge hetion
[JBaable E-axis motion to safe position
Exacuts Bafors Dodge

Bxecute After Dodge.

when hpp starts

tion status vhen App starts

[AForbid Chuck Unclanp for Last Part
[JFerbid Holder Up when ¥2 Coord is less then Working Fos. (E)

2 to ¥1 soupling coefE: 0.5/v

-

Note: Please configure the AssitChuck for FrontChuck

[J%2%3 soupling for multi—path zerotail
B2 hashschuck
Lt Spesial Clanp.

[Juse 1 Spacial £L

After Zero-tail Mode, execute Mot use v

0 Dodse confiz

Exable 10 Todge, forbid 12
Faed StepBack Cnd Front Param

open Up Bt o

m g K Toput o

i 3000ns |

Close Dutput when O

Back Paren

P e E Deley Afterysrd Ons,

4.4.1 3-chuck Position Parameters

Basic Position Parameter

Axis Pos Param

I
A B CDE F
Y1 PipeLoadPos: A 7225979~ Y2 OrgPos: B 5440
Y2 PipeloadPos: C 11940/ % ¥3 OrgPos: D 13350
CutPos: E 13350 DodgePos: F 23800

1. Parameters B and D are used to map the Y2Y3 coordinates to the Y1 coordinate system (setting

parameters B and D based on the rightmost position of the chuck).

2. The position parameters on the parameter configuration interface are all Y1 coordinates.

Position Change Parameters
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AxisPos Change Param

Limit 1 - _ i l l@

Al A2 .

Limit 2 - l‘v1

A3

o k-
Limit 3

Limit 4 o - S
A6 A5  C1

Y3 Dodge, Y1 limits: Al 10000 A2 10500

Y2 Dodge, Y1 limit: A3 12710

Zero cutting Y1 limit: A4 13220 Y2 ExtWait: Bi 14530
Y1 +limit position: A5 13700

Zero cutting Y1 WaitPos: Ab 8000

Zero-tailing Y3 dock limit: C1 15550

Zero cutting Y3 AssistPos(C1 to F): c2 16700

1. The positions are shown in the diagram, and the relationships between the parameters are as
follows:

Al <A2 <A3 <A4 < AS5 <position of the cutter

A4 represents the maximum coordinate where Y1 can clamp and process (Y1 cannot interfere
with the cutting head at position A4).

AS represents the maximum coordinate where Y1 can clamp (Y1 can interfere with the cutting
head at position A5, which is the coordinate from the left side of the B1 chuck jaw to the cutting
head).

2. Zero-tail mode

B1 chuck feeds the tube until reaching position A5, then the B3 chuck clamps the tube at position
C2, and the B2 chuck assists in cutting the final straight cutoff line (B3 chuck has roller jaws and

can only clamp with rotation, without Y-axis movement).

cutting head cutting head -

AB coordinate cutting head

ng hea

s

Ad coordinate

3. Mode for multi-path& zero-tail
Before transferring from the B1 chuck to the A5 position, the B3 chuck is clamped at the C2



0 BOCHU TubePro Tube Cutting Control Software 102

position, and the B2 chuck holds
the final cutting trajectory. (Entering zero-tail mode, PLC can be executed to replace the B3
chuck's roller and jaw

with the B1 jaw to pull and cut the final trajectory of the tube).

Zero—tail multi—path cutting meds

Enable zero—tail multi-path cutting mode

Zero—tail out extra range:

E3 AssitChuck Mote: Please configure the AssitChuck for FrontChuck
I:‘ ¥2¥3 coupling for multi—path rero—tail
BZ fizs1tChuck

LY Special Clamp

DUse L¥ Special Clamp LX move enable
Execute PLC when enter Tail: Hot use
Execute PLC when leave Tail: Hot use

After ZTero—tail Mode, execute:

Hot usze e
[1Use Zero-tail Mode
Zero-tail FrontChuck DA value: it
Zero-tail MidChuck DA value: =
L1Y3 AssistPos connect to finished length
Y3 AssistPos offset [ omm]v
Wheel and claw offset b

In zero-tail mode, the front/mid chuck DA value: When it is greater than 0, the chuck clamp uses
the current DA value.

Adjust Y3 position based on CutLength: In zero-tail mode, the Y3 position is no longer fixed at
C2 but is automatically calculated based on the length of the cut parts. Additionally, to prevent
insufficient gripping of the tube by the jaw, a Y3 position compensation can be applied.

4.4.2  3-chuck Position

1. Loading: RearChuck and MidChuck at LoadPosition, FrontChuck at CutPosition

B___OP___ v1Y2PpipeloadPos + Y3 CutPos(E)

Y1 to LoadPos. A, Y2 to LoadPos. C, Y3 to CutPos. E.

2. Processing in progress

2.1 Initial processing state: MidChuck at clamp position, FrontChuck at cut position.

I I E Y2 AssistPos + Y3 CutPos(E)

Y2 to ClampPos, Y3 CutPos(E)

Y2 CutPos. = (Y1 coordinate + Y3 coordinate) /2

(When Y2 = 0, and the Y1 coordinate corresponding to it is greater than the auxiliary clamp
position, Y2 moves to the position Y2 = 200, and moves forward with Y1 to approach the
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auxiliary clamp position. Once Y2 meets the auxiliary clamp position, it remains coupled and
moves to the auxiliary clamp position.)
In this state, Y1 and Y2 move forward together, with Y2 moving at half the speed of Y1.

2.2 Processing in progress: MidChuck at cut position, FrontChuck at dodge position.
When Y1 moves within the range of Al to A2, the front card starts avoiding and moves to position
F.

Y3 Dodge, Y1 limits: Al 10000 A2 10500

At this point, the state switches to the middle chuck at cutting position E and the front chuck at

I E I Y2 CutPos + Y3 DodgePos(F)

After the state switch, the rear card continues moving forward for processing while the middle and

dodge position F.

front cards remain stationary.

2.3 Processing in progress: MidChuck at dodge position, FrontChuck at dodge position.
When Y1 reaches position A3, the middle card moves to position B1.

I gI I Y2 DodgePos + Y3 DodgePos(F)

Y1 clamps and feeds the tube for cutting. If the zero-tail mode is not enabled, Y1 can move up to
position A4.

Zero cutting Y1 limit: A4

L
[
]

2.3* Optional Processing in Progress State: MidChuck at cut position, FrontChuck at assist
position.

Use ¥3 AssistChuck(Y2 at CutPos)
Y3 pull if finished length is enough
L] Allow Y3 auto move to F

It is possible to dodge earlier based on the length of the part. If the part length exceeds the position
of the assist position C2 for the front card, the front chuck dodges in advance and moves to
position C2.

2.4 Zero-tails processing mode: MidChuck at dodge position, FrontChuck at assist position.
Zero-tail mode
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[ Use Zero-tail Mode

Zero-tail FrontChuck DA value: i
Zero-tail MidChuck DA value: | ove
[1Y3 AssistPos connect to finished length
Y3 AssistPos offset [ omm|v
Wheel and claw offset [ -600mm]+

Processing conditions for zero-tail mode: The second-to-last path must be smaller than A4, and the
last path should be between A4 and AS. Only straight cutting is possible because the tail chuck is a
roller and cannot pull the material.

411 Y2 Dodge + Y3 DodgeAssistPos(C1)

Y1 feeds up to A5, Y2 to loading position C2, Y3 to processing position E, then Y1 back to
zero-tail dodge position A6, B2B rotates for zero-tail to be cut off.
Multi-path zero-tail mode

Zero—tail multi—path cutting mode

[ Enable zers—tail multi—path entting mode

Zero—tail cut extra range: 2mm|
B3 AssitChuck MNote: Flease configure the AssitChuck for FrontChuck

D‘IZYS coupling for multi—path zero—tail

B2 AssitChuck

L¥ Special Clamp

DUse LY Special Clamp LY move enable
Execute PLC when enter Tail: Hot use
Execute PLC when leave Tail: Hot use

After Zero—tail Mode, execute: Hot use ~

The extra stroke of the multi-path zero-tail is the extra length of the tube that is clamped by the
rear jaws.

Conditions for multi-path zero-tail: The rear chuck can be changed from roller to jaw to pull the
material for cutting.

I 3' [ Y2 Dodge + Y3 DodgeAssistPos(C1)

Y1 feeds up to AS, Y2 to loading position C2, rear chuck performs zero-tail actions, Y3 moves to
position C2, and Y1 returns to position A6. The rear card pulls the material for zero tail

processing.

2.5 3-Chuck Safety Parameter
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il 3-chuck Safety Parameter Config - O 'Y

3-chuck Safety Parameter Config

3~chuck collsion and safety check
heck Coll
e CD_ o . . o . [ Chuck Safety Check Mode
MidChuck width: 450, Collision check safety dis:
FrontChuck width: 950 Cutter to CutPos dis: 315
Safety Param(unlock)
' Save X cancel

All three chuck are in the Y1 coordinate system,Y1-1 is the Ylcoordinate, Y2-1lis the Y2
coordinate in the Y1 coordinate system, and Y3-1 is the Y3 coordinate in the Y1 coordinate
system.

The difference between Y1-1,Y 2-1, Y3-1is the distance between Y1 and Y2, Y2 and Y3;

Jog to the Y1 limit close to Y2, then Y2-1-Y 1-1 is the width of the middle chuck;

Jog to the Y2 limit close to Y3, then Y3-1 -Y 2-1 is the width of the tail chuck;

Mechanical interference safety distance is set aside to prevent over-impact of the chuck;

Cutter to CutArea distance has an internal alarm. When there is a chuck below the cutting head,
the cutting head is not allowed to descend.

If Cut Position - Current Position > Cutter to CutArea distance, an alarm is triggered when the
cutting head descends.

If B1, B2, and B3 are not synchronized and B3 card holder is clamped, jogging B1 will be
disabled and a warning will be displayed.

4.4.3 3-chuck Unloading Action

1. Basic unloading actions

The configuration includes 6 servo-controlled unloading axes and a configuration of
tilting/leveling cylinders for the servo-controlled flipper. To prevent mechanical interference, the
flipper will not be tilting or leveling after the middle chuck dodges.

ferisVnLoader Param Urloader I0
bed St Urloader Level
v E: | C t to CHIG
nable onnect to sader et ——_
hxisl: |Comaniss | |oMinT oadert v
ActionDE Daftime 3000ms |+
iz Comhxisé Mirloader?
= | x] | = 0E Tnport S
hxis3 |comisi =7 | |Tminl oaders v]
; = . Urloader Tilt
Ps5: Hot H
fxis: B x| & = Aot onlK DeEtine 3000ns]
frich: |Not use v‘ |No v‘
[AOutput AutoClese Delay Afterward 1ms| v

Conditions for material discharge servo control:

Unloader Param

2000 ms

0

[}

mm

Unloader follow{MidChudk at E)

100 mim

Follow-up deviation value = Unloading calibration value - Loading calibration value.
Based on the provided parameters, when the auxiliary unloading function is enabled, the flipper
will tilt after the part is cut, and it will remain tilted for 2 seconds.
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When the part length exceeds 1.5 meters, the unloading holder will rise to follow.

2. Common unloading actions

3-chuck common unloading config

[ 3-chuck common unloading [JParallel mode

Unloader Settings Y2 Interference | ¥3 Interference

Unloader! forbid range ¢ ¥2 coordinate based on CutPos(E) ¢ 3270|
Unloader? forbid range 3000 | ¢ ¥2 coordinate based on CutPosiE) ¢ 6140
Tnloader3 forbid range G160 | ¢ Y2 coordinate based on CutPosf(E) ¢ 7850|
Unloaderd forbid range: 3005 | ¢ ¥2 coordinate based on CutPos(E) ¢ 9700
11 1 i TS '
rear middle middle i dle front
chuck chuck chuck CPUCk chuck
—_ — foas it
b — - F
] i unload1 unload2
SRR R L)

I
(5]

|

¥2 interfere room of unload 1: a < ¥2's coordinate relative to processing position E<b (mind chuck thickness)

4.4.4 3-chuck Parameter Configuration

1. Front Chuck Pulling Assist

Use Y3 AssistChuck(Y2 at CutPos)
Y3 pull if finished length is enough
L1 Allow ¥3 auto move to F
Couple Y3 between Cl and F

Enable Y3 AssistChuck(Y?2 at CutPos)

When enabled, the middle chuck is at the dodge position and the part length exceeds C1, then
the front chuck B3 moves to C1 for assist clamping;

When not enabled, the middle chuck is at the dodge position and the length of the part
exceeds the F, then the front chuck directly clamps at the dodge position.

Y3 dodge if finished length exceeds AssistPos

Once enabled, when the front chuck is in the cutting position and the length of the finished
parts exceeds the position of Y3 auxiliary clamp, Y3 will immediately start dodging.

Note: This is done to prevent issues caused by thin pipe material and long parts, which could
result in swinging at the front end.

Allow Y3 auto move to F

Once enabled, when the front chuck is in the assist clamping position and the length of the
finished part exceeds the F position, Y3 will move to the F position.

Note: When the front chuck is in the assist clamping position, Y3 moves to the F position
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before cutoff actions to avoid the risk of Y3 directly descending after the cutting operation
and to facilitate unloading.)

Couple Y3 between C1 and F

Once enabled, when Y3 is in the auxiliary clamping position, it is possible to perform the
cutting operation by synchronizing Y1's movement from the clamping position to the dodge
position until reaching the dodge position F, and then decoupling.

Note: This is done to prevent excessive sagging of the front end of the pipe when the pipe is
relatively long.Note: The tube is long to prevent too much sag in the front end of the tube.

2. Zero-tail Cutting
[1Use Zero-tail Mode
Zero-tail FrontChuck DA value: A
Zero-tail MidChuck DA value: 0 Y]
[1Y3 AssistPos connect to finished length
Y3 AssistPos offset Omm| +

Wheel and claw offset -500rmnm |+

Zero-tail part max length Omm|
[1Force B1 coupled in zero-tail mode
L Limit zero-tail min length
compensation O~
C1Y3 Clamp first in Zero-tail cutting

Enable zero-tail mode

Allows zero-tail cutting when enabled; allows the front and middle chucks to clamp; (If
Zero-tail Multi-path cutting Mode is enabled in the Machine Config Tool, multiple paths of
pipe cutting are allowed with the front chuck. Also change the front/middle chuck air
pressure DA value and IO port at zero-tail cutting; if Zero-tail multi-path cutting mode is not
enabled, the maximum cutting capacity is A5, and it only allows the front chuck to cut the
last track and perform straight cutting.)

Zero-tail cutting action is not allowed when this option is not enabled; maximum cutting
capacity is limited by A4 (maximum limit for rear clamp);

FrontChuck DA value

When enabled (value is greater than 0), the DA value of the set chuck clamping takes effect
directly after entering the zero-tail cutting mode;

When not enabled (equal to 0), no DA value modification, and the DA value set on the debug
interface will be used;

Adjust Y3 AssistPos on finished length

When enabled, the minimum assist clamping position for Y3 = zero-tail FrontChuck Dock
Limit (C1) + the distance compensation between the rollers and the jaws.

When not enabled, the minimum assist clamping position for Y3 = zero-tail FrontChuck Pull
Position (C2).

Note:

1. The zero-tail will automatically move to the C2 position, and the front-end of the part can

be clamped using the front rollers.
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2. The front jaw can be set according to the part front position for special zero-tail.

Y3 position offset

It directly adds to the clamping position of the front chuck, which means to move the
clamping position backward.

Roller and Jaw Offset

When calculating the minimum auxiliary clamping position, it is superimposed directly on
the calculation result to relax the restriction.

Note: For a chuck with both claws and rollers, the position of the Y3 chuck can be adjusted
based on the position of the jaws to clamp the pipe.

Example: In a chuck configuration with the left jaw and right roller, where the front end of
the pipe is clamped by the left jaw and not by the right roller, Y3 needs to move 50mm to the
right from the original clamping position of the pipe. In this case, the value would be set to
50mm.

Max part length limit

When enabled (checked and the value is greater than 0), the error message "Part-X length-X
exceeds zero-tail length limit X  will be triggered.

Note: Due to Y3 stroke limitations, it is necessary to manually limit the maximum length of
the zero-tail part.

Force B1 coupled in zero-tail mode

When activated, when zero tailings are cut, B1 is not decoupled and will also rotate.

Min part length limit

When enabled, the error 'Part-X length-X is smaller than zero-tail length limit X' is triggered.
Min part length compensation

When calculating the minimum part length limit, it is directly added to the calculated result to
relax the restriction.

Note: In the zero-tail mode, the cutting range is AS + extra stroke - A4, and the zero-tail path
is also within this range.

The minimum path length for zero-tail cutting = C - E - Cutter compensation (distance from
cutting head to chuck).

Zero-tail min part length = Min path + Jaw parameter

Jaw parameter = A5 + extra stroke - A4

3. ReturnZero Assit Settings

[ Return Pipeload position when Return 0
O MainChuck Off when Return0
Chuck un/clamp at homing: [ o~

Y1Y2Y3 return LoadPosition when ReturnZero

When enabled, click "Return zero", and the rear chuck returns to the loading position, and the
front and middle chuck return to the initial position before processing, the cut position or the
dodge position;

When enabled, the PLC "3-chuck loading position" command is executed, the rear chuck
returns to the loading position, and the front and middle chuck return to the initial position
before processing.
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When not enabled, click "Return Zero", then only the rear chuck moves;

The speed of Y1 during the ReturnZero process is the Position Change Speed set in the
Machine Config Tool;

MainChuck Off when ReturnZero

When enabled, clicking the ReturnZero button will first release the chuck, then perform the
homing action for XYB axes.

When not enabled, click "Return Zero", then no chuck moves;

Un/clamp times at ReturnZero

Multiple clamping and releasing actions are performed to ensure proper releasing.

4. Unloading Assist Settings

Use Unloader

Enable Unloader Tilt before Down
Unloader tilted before travel

Use PartPick Assist

Force Pick at StayPos
CMUnloader not down after cut
[ Last part forbid CMUnloader pick

Min length for CMUnloader cannot pick [239 mm|+

Enable unloading assist

When enabled, during the machining process, the unloading axis will either follow or
maintain a fixed height, and the flipper will tilt and flatten. The debugging actions of the
unloader on the 3-chuck debugging page will all respond.

When not enabled, the unloading axis will not perform any actions of the flipper.

Note: Please ensure that the unloading axis is in the Down state before unchecking this
option.

1. The unloading will only follow if the length of the part exceeds the floating support length
of the unloading.

2. If it does not exceed, the unloading will maintain a fixed height at the docking coordinate
of the unloading axis.

Flipper flip before holder down

When enabled, an additional action of flattening and flipping the flipper is performed before
executing the descent action of the unloader.

flipper tilt before travel

When enabled, during the picking process, it waits for the completion of the flipper action
before performing the travel motion.

Note: Cut the next part after the picking action is completed. This is to prevent the next part
from extending and knocking away the current part before it has fallen.

Unloading rack support

When enabled, if the length of the cut parts(finished length) exceeds a certain distance, the
unloading rack will go up. (Upward/downward)
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Note: Generally used with special unloading for the exhibition. When the last part length
exceeds Length4, the exhibition unloading action is automatically performed after the cut-off;
(clamping cylinder is released + flipper lowered + auxiliary pallet lowered (check this to
make it work)

Finished length

Typically this length is where the tube extends beyond the unloading holder.

Force Pick at DockPos

When enabled, before performing the picking action, the unloading axis will move to the
docking position and then tilt the flipper.

When not enabled, the unloading axis can flipper while in the follow-up state."

5. Other Parameters

Cutter compensation: v
L1 Advanced Debug(print msq)

L1 Prohibited Y2 follow to Y1

Enable B1B2B3 forced sync

L1 Auto Center after Dodge

LIMidChuck auto move to load pos{Curve beyond A1)

Cutter to Chuck CutPos(Cutter compensation)

The condition for determining if clamping is required in the dodge position is: (Finished
Length + "Cutter Compensation") > (MidChuck DodgePos - CutPosition), where the finished
length is calculated automatically according to the paths in the drawing;

The Cutter Compensation default value is 50. If the length of the tube is not enough for
clamping, the compensation value can be reduced. EXAMPLE: For a cutoff line with beveled
cuts, the compensation value can be reduced so that the cut distance is long enough before
the clamping is performed.

Modifying the compensation value affects the clamping at the dodge position for the middle
chuck, clamping at the dodge position for the front chuck, clamping at the assist position for
the front chuck, and the cutting capability for zero-tail.

Advanced Debug

When enabled, debug information will be printed during cutting. Check this option when
abnormal motion is detected.

If not enabled, no debugging information will be printed during the cutting.

Disable Y2 Y1 Sync

When checked, the middle chuck will remain in the loading position and wait while the
holder does follow-up motion during machining;

If this option is not checked, when the middle chuck is in the loading position, it will move
directly to the middle position of the front and rear chuck to assist clamping;

Force BIB2B3 sync

When enabled, all three chucks rotate at the same time, regardless of whether the

front/middle chuck is clamped or not;



0 BOCHU TubePro Tube Cutting Control Software 111

If not enabled, the front/middle chuck does not rotate at the dodge position, and it rotates
when it is clamped.

Auto Center after Dodge

After the chuck dodging during machining, it will automatically seek the center position for
the next path.

MidChuck move to LoadPos(path exceeds A1)

The front chuck will dodge, when the path exceeds the A1 position and the middle chuck will
automatically go to the loading position.

Note: Prevent A1A2 from being small, causing the front card to directly avoid the tube from

sagging
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