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Foreword

Thank you for using BOCHU TubePro Laser Cutting System Software.

TubePro is a laser cutting software for tubes, featuring high precision and high efficiency. Its main
functions include Visual Calibration, Parameters Modification, Custom PLC, Simulation and accurate

control for laser cutting.

For the actual processing, TubePro must work together with the motion control card. TubePro will

run in Demo mode when used on a PC without motion control card.

Please note that this manual provides software instructions of the two-chuck machines. For other
tools or details required advanced permissions, please refer to other manuals or contact our technical
support. Due to the continuous update of system functions, the functions you are using may differ in some

aspects from the statements in this manual.
If you have any questions or suggestions, feel free to contact us!
Convention Symbol Explanation
Notice: Supplementary or explanatory information for the use of this product.
Caution: If not operated as specified, it may result in minor physical injury or equipment damage.
Warning: If not operated as specified, it may lead to death or serious physical injury.
Danger: If not operated as specified, it will cause death or serious physical injury.
Disclaimer

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 your cutting process requirements! Improper parameter setting and operation may lead to
poor cutting effect, damage to laser head or other machine components and even personal injury. TubePro
has tried its best to provide various protection measures. Laser equipment manufacturers and end users

are supposed to abide by operating procedures to avoid injury accidents as possible as they can.

BOCHU shall not be liable for any direct or indirect losses arising from the following circumstances:
damages caused by improper use of this manual or the product, failures to comply with safety operating

procedures, or force majeure events such as natural disasters.
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Additionally, operational equipment carries inherent risks. Users are obligated to implement robust
fault-handling mechanisms and safety protections. BOCHU assumes no responsibility for any incidental

or consequential losses resulting from such risks.

www.bochu.com.en



BOCHU

Revision History

Version No.

TubePro User Manual for Two-Chuck Machines

Description

VI.1.0

2025/6/10

Updated based on TubePro 10.2501.2.0

www.bochu.com.en




@ B o c H u TubePro User Manual for Two-Chuck Machines

Contents

Chapter 1 System Selection Guide 1
Chapter 2 Preliminary Debugging 2
2.1 DEbUZEING PTOCEAUIES .....vveviieieiiiiieiieieste ettt ettt ettt et st eae s e esessa e beesaesseessesseesseseesseeseessesseenseeneenses 2
2.2 PTOCEAUIES ...ttt ettt ettt ettt et e st e e a e eme e ee e e et e st emeees e e e e es e e st es e e et eme e st eneeeseenseeneeneeeneeseeneenseeneens 2
2.2.1 RETUIT OFIZII ettt ettt ettt ettt et et e e et e et et e e et s et emaeeseensees e et e es e e s e eme e st eneeeseeneeeseensesmeansesneenseeneans 3
R 5 (0] e[S o D 1<) 1 o 4§ 1V USSR 3
2.2.3 CHUCK DEDUZZING ....eovvievieiieiiesie ettt ettt ettt et ete et et ebe e e e sbeestesseesaesseessesseessesssessensaensenseenseesseseenes 4
2.2.4 Capacitance CaliDIAtION ..........ecviiiiiiieiiete ettt ettt ettt et ete et eete et e etaeseeseesseeseesseessesseensesseensessaensensaensenns 5
2.2.5 Calibrate BaXiS ..c.coveirtiieiiieiiietirietereete ettt ettt etttk ettt ettt ettt 5
Chapter 3 Quick Start 7
BT QUICK STAIT...eiiutieiieeiieeiie ettt ettt et et e et e e st e ettt e s teeesse e seeesbeesseeeabeessseesseessseesseensseessaesseenseensseesseessseanseeseean 7
T I 655 o T 2 1 USRS 7
31,2 SEt TECNMIGUES ...ttt ettt ettt ettt et et e b e s st e besta e b e esaesbeess e seessesseesseaseesseeseenseessensesseensesssensenssensens 8
31,3 SHAIt PTOCESSINE ..vviuvievieiieiieeiieieeitet e ettt e st et e et ete et ebeessesseessesseessesaeessessaessesssenseessesseessenseessenseensenseensennes 8
3.1.4 ALAIm INFOQUCTION ...ttt ettt sttt ettt et 9

3.2 Software Installation & UninStallation ............cceiiiieiiiieiieiecie ettt ene 10
Chapter 4 Software Functions 11
4.1 QUICK ACCESS TOOIDAT ....ccuviiieiieiieciie ettt ettt ettt e et e et e e e tte et eeeteeesbeestaeenseessaeessaeseessseenseessseensaessseenseas 11
4.2 MAChinINg CONLIOL.......ooviiiiiiieieeiiete ettt ettt ettt et et eaesteesbeste e b e esaesseessesseessesseessesssessesssensesssesseessensens 14
A2 T BUISE .ttt a ettt 15
4.2.2 JOZ CONLLOL ...ttt ettt ettt ettt et e st e saesaeesaessaesbeesaesbeessenseessenseessesseansesseessesssessesssensansnens 16
4.2.3 DebUZZING PANCL.......ooiiiiiiiieiee ettt ettt ettt n et et eneenee 17

www.bochu.com.en



@ B o c H u TubePro User Manual for Two-Chuck Machines

4.2.4 Processing Control Panel............ccooiiiiiiiiiie ettt e 18
B b 1 (S (<110 OSSR SPRORRRITN 19
N T N o0 OSSR RURSURSTRSRS 19
4.3.2 Parameter Backup & RESTOTC ......veviiiiiiieieiicieie ettt ettt e sseesesnaesseenaenaeas 20
4.4 Return Origin and Machine Calibration ............ccceecueiierieiieniiniesieeiesieeteste e eteeae e eaesseessessaessessaesseessesseens 20
4.4.1 Capacitance CaliDIAtION .........ecvervieieriieieeteete et este et ete st e st e steesbestaesseeseebeesaeseessesseensesseessesseensesseensensees 23
4.4.2 B-axis Center CaliDIatiON .........cecuieuieiieeieit ettt ettt ee et et esbe e eesee e e saeenaesneenneeneens 23
4.5 MANUAL DEDUG ...ttt ettt e et e st e bt eae e et e et e e s e et e ene e et eneeeeeneenneeneeaeas 24
4.5.1 CHUCK DEDUZZING ..ottt ettt ettt et e et st e bt e s et e ene et e eneeeseeneeeneeneeeneeneeenean 25
4.5.2 HOLAETr DEDUGZING ....cvveiviiieiiieiieiieiiete ettt ettt et e e ste et beesbesseesseeseesseeseesseessessesssesessaesseensesseensensens 26
4.6 HOLACT FOIIOW ...ttt ettt a e bbbt bbb ettt e e tennene 26
AT IMIOMIEOT .tttk ettt etk et s e eh e bt h e s bbbt e 4t e b et et e st e st e st eh e eh e eh e e bt bt e bt et eb et e be st et et ennens 27
4.7.1 Height Controller MOMITOT ........oiueiiiiiieiieeieteee ettt ettt ettt ettt e st et eseeeeeneenseeneesaeeneennean 27
4.7.2 Motion CONLIOL IMOMITOT ....c..eiuiieiiitieiieete ettt ettt sttt ettt ettt et eee et e et eaesseeneeeseenteeneenseeneenneens 29
4.77.3 TO BOATA IMOMITOT ...ttt ettt ettt ettt e et e e et ea e et e en et eseemeeeseesseemeesseeneesneensesneensenneens 31
4.7.4 Realtime CUIVE MOMILOT ...c..eutiuieiieiietietiitt ettt sttt ettt ettt ettt be st et be s et e et et e et et eseeneeneene 32
4.7.5 Remote CONtrol FEATUIES .......cviutiuiiiiiiitiitiiestet ettt ettt ettt ettt 33
48 AUKIIIATY ..ottt ettt et e et e s ae e s e s b e esbesseesbeessesbeeseesbeess e s e ess e seenaeeaeenaeeaeebeestenbeeseeteessetaan 34
4.8.1 QUICK CUOTT ..ottt ettt ettt ettt et e et et et e bess e b et e s eneeseeneeneeseaseeseeseeneeneenens 34
4.8.2 Quick ALIgn TUDE HEAd .....ccueiiiiieii ettt sttt st e e s et neenaeene 35
4.8.3 Quick AT Weld Seam DeteCtiON .......cccviirieeiieiiieeieeciee ettt et et eeste e st e ebeesebeeveessbeeseessseeseessseensens 36
4.8.4 MUlti-File PTOQUOTION ....c..eitiitiitiitiiteite sttt ettt ettt ettt eae et nae 37
4.8.5 TIME ESHIMALION 1..utiniiiieiieiieiieietee ettt ettt et b e bt bbb ettt e et e st e st e st ene s e 37
4.8.6 PrOfile COTTECTION ...ttt ettt sttt ettt s e bt et be bt e bt s bt sbe et et e sa e tenneneens 38

www.bochu.com.en



@ B o c H u TubePro User Manual for Two-Chuck Machines

R A € r- T D YN o) 4 ({15 o) PSSR 38
4.8.8 Cycle and Production SETNES ........ccceeuirieiieiert ettt sttt s et e e ste e esaeeneesaeenees 39
T 01 1113 7 o1 1510 s RSP SUSTRS 42
4.9.1 Tube Profile MEaSUICIMEIIE .....c..ecuiitiriiititetenteieiet ettt ettt ettt sttt ettt et e et e st et eseebeebeeaesaeas 44
4.9.2 SINGIE FACE LLEVEL....vitieiiiiieiiciieiiettee ettt ettt e et e s e eaeessesseesessaesseensesseessensens 46
4.9.3 A-POTNE COMECT ...ttt ettt ettt et et ettt et e et e st eh e st eaeeb e e bt s bt eb e e b e s b sa et e s et e st ensenteseebeebeebeebeanes 48
4.9.4 5-POMNE CONIET .....uitieuiietiett ettt ettt st e et e e et et e es et e eaeeeseemeesaeenaeemee st eseeseemsenseenseeseenseeneenseeneenneeneas 48
4.9.5 MUII-FACE CONECT ...ttt ettt ettt ettt et e st e bt e et e bt e st e et eneeene e et eneeseeneenaeennennean 49
4.9.0 EIIIPSE CONMERT -.....eeueieiieeeeiieite ettt ettt et et et e et et e saeeaeess e emeees e emseeseenteeseenteemee st eneeeseeneesneensesneesesneenneas 50
4.9.7 L SECHIOMN COIMLET ...ttt ettt sttt ettt ettt ea e st e st e bt eb e e bt s bt e b e bt st et et et et et enseneeneeneeneene 51
4.9.8 FINA EAZE and CeNLET .......couieiiiiieieitieieeiieie ettt ettt ettt te e saeessesteessesssenseesaesseessenseessesseessesseensenns 51
4.9.9 SYMMELIIC ATC CONMLET .....viveeuieieieieiiieteetieteetesteeste st eteeseessesteessesseessesseesesssenseessesseessenseassenseassesseensenses 52
4.9. 10 I-BEAM CONTET ....cuetiiniiiiieiite ettt ettt ettt ettt e b e et e bt st e e bt e seteesbbesabeenbaesabeenbeeeas 53
4.9.11 Advanced ManUal CeNLET ........ccueeuieiieiietieieett ettt ettt ettt et et e et ese e et eseeseeeneeeseeeesseeaesneeseeneens 54
4.9.12 Calibrate B-axis and Square Tube Centering ...........ccceceeruereeruerienieeienieeieseeeeeseeeeeeeee e seeeseeseeneeeneens 55
4.9.13 MANUAL CONET ...ttt ettt ettt ettt eb e bbbt be st et e st et est e st e st eb e eb e e bt sae et e abesbestense e 55
4.9.14 Center DUIING PrOCESSING ......ccveriieieitieieitieiesttetesieeteeteebeesesseessesseessesseessesssessesssessesssesseessenseessesseenns 56
4.9.15 SINELE FACE CONLET ....evieuiiieieii ittt ettt ettt ettt et e et e sseesaesseesaesseesseesaesseessesseesseseassesseensesseensesseas 58
410 CULING HEAG ...ttt et ettt ettt et e et et e e st e e e seeeeeeseenbeeseeteene et e eneenee 59
4.10.1 BLT Cutting Head DebUZZING .......cceeiuieiiiiiieieiieie ettt ettt st enee s 59
4.10.2 AULO FOCUS TEST...euvieiiiiiieiie ettt ettt ettt st ettt e b e et e bt sab e et esab e e bt e sbbeebeesaeeeanees 63
411 DEDUGZ TOOLS ...vveutieiiitieiieetiete ettt ettt ettt et ste et e s bt e b e esaesse e st esseeseesseeseesseessesseessesssesseessenseessenseessanseensenseensas 64
4.11.1 AULO GAS COITEOTIOMN ..ottt ettt ettt et ettt b e eh bt s bt bbb st et et e s et es s eseeseebeebeebesbeebennenee 64
4.11.2 CoMMON AXIS DEDUG ...c.vieiiiiiieiieiieteetet ettt sttt et e ete et e eseesseesaesseenseeseessessaessesssensanssens 64

www.bochu.com.en



@ B o c H u TubePro User Manual for Two-Chuck Machines

I T T OSSPSR 64
4.11.4 Z-Phase Signal INItialiZation ...........eeruiiieiiiiieieeee ettt ettt et e s eee e enes 65
4.12 INStAllation TOOL.....cc.eeiiieieie ittt ettt ettt e et e s et e e st e bt e s e e st et e es e et e eneeteeneeneeeneenneeneens 66
4.12.1 CyCle PrOAUCHION TESE...c..eiuieiiiiieiieietieieteet et eteeteesteseeesteesaesseesaesbeessesseessesssesseeseeseessesseensesseensessees 66
4.12.2 Optics Adjustment INEEITACE .......ocviivieiiiiiriieiecieetecte ettt ettt be e s e s baesbesseesbeesaennens 67
413 AQVANCEA TOOLS ...ttt ettt ettt h bbbt b e s bbbttt ettt nt et eae bt enes 68
4.13.1 New Motor TUNING TOOL......ccuiiieiieiee ettt et ettt ettt et e b et e sbeenteeseenne e 68
4.13.2 Find Edge Repetition ACCUTACY .....ccueeuieiuiriieiteienteeie st eite st eteeteeteette et et esaeeneeseeemeeseeenaesseenseeseeneeeneenes 69
4.13.3 Square Tube Profile ACCUIACY ........coiiiuieieieiee ettt ettt st et et enbeeneenaeens 70
4.13.4 COOTAINALES VIBWET ...c..euvitititeitetetet ettt ettt ettt a e sttt ettt e st es s ebt e bt bt ebe e bt sb et e be st et et eneeneas 70
4.13.5 Create CAD TSt FILE .....oouiiiiiiiiiieieseee ettt ettt ettt ebe e eae 71
4.13.6 Advanced Debug TOOIS .....c.ecviriieiiiieiieieieee ettt ettt et et esseesaeeseesaesseensesraeseesaenrens 71
O €3 o) oY I o2 U 3 USSR 72
4.14.1 ProduCtiON SETHMES ......eeouieuieie ettt ettt ettt ettt ettt e et e seeseeente s bt e teebeenteeneenseeneeeseeneeeseeneesneenseenean 72
4.14.2 MOtION PATAIMETEIS ....eeutitieiieiieteeiie ittt ettt ettt et et e e e bt e e es e bt ese e st ene e st eneeeneeneesneensesneenseenean 74
4.14.3 AlZOTTtRM PArQmELEIS .....cueeviieieiiiieiieeiesieet ettt ettt ettt et e be e e s be e s e ebaesbeeseesseeseenseesaeseessesseaneas 76
G144 REQUIAT ...ttt ettt ettt et e st e et e st e e s e et e esbeeseesseessenseese e seesaesseessesseensesseenseessensennsensenssenns 77
4.15 Technique Parameter SEHINE .......c.ceiveriiiieriiiiesieiiete et ste ettt et esseeaeessesseesesseessessaesseessesseessesseensesssensenns 78
4.15.1 CUtting TECANIQUES ......eeutieiietieeieeti ettt ettt sttt ettt et ettt et e st e et e eseesseeneeeseeseeseeneesmeesesneenseensenneans 78
4.15.2 PIerCE TECRNIGUES ...ttt ettt ettt ettt et st e bt eseesaeemeeeseemeesseeneeeseensesneanseeneenneens 80
4.15.3 Corner TECRNIGUE ....c..eeuieieieie ettt ettt st e e et e s be e et e bees e bt e st e bt enteeseeneeeneeneeene 81
4154 Part FEALUIES ....coviiiiiiiiiiiiieeie ittt ettt ettt sttt ettt ettt ettt et 83
4.16 CUSTOIM PTOCESSES ...cuveuiiiiiiiitteite sttt ettt ettt ettt ettt et sttt st ettt et ettt ee et e et e bt et e saeenaenae 84
4.16.1 OVerview Of CUSOM PIOCESSES ...c..eveuieiiuieiieiiiiieiietiete sttt ettt ettt et nes 84

www.bochu.com.en



@ B o c H u TubePro User Manual for Two-Chuck Machines

4.16.2 SCIIPE FUNCHION ...ttt ettt ettt st e e e e et e bt e et e bt eate e et emeeeseeneeeseenaeemeenaeeneenaeennens 85
Chapter 5 2-Chuck Functions 86
oI B B 1o LSS PRRSPRIN 86
5.1.1 DOAge Trig@er CONAItIONS ......eouieriieieiieiieieeeieteeteeteete st essesseesesseessesseesseessesseessesseessesssensesssensesseessesnnes 86
5.1.2 Cutting Head Dodge Parameter Configuration ............coecuevieriiiieniineenieeieie et sreeee e eneennes 87

5.1.3 Chuck Dodge Parameter Configuration ............c.eccveevieierieeienieiiesieseesieeeesieeaesteessesseessesseessesseensesssennes 88

5.2 BEVEL CULLINE ...ttt ettt ettt ettt et e et e et e e s e eaeemeesseemee e st emteeseenteeseenseenee st eneeeseeneesneensennean 89
5.3 AULOMALIC FEEAINE ... eeutieiieiieieet ettt ettt et e e et e et st e bt e s e sbeesaesbeenseabeenseeneenseene 90
5.3.1 Enable 2-Chuck Automatic FEedINg ..........cccveiiiiiiiiieii ettt 90
5.3.2 Automatic Feeding ConfigUration .............cevieierierieniesie et eeeste ettt te s saeesesseeaessaesseensessessnessees 91

www.bochu.com.en



@ B o c H u TubePro User Manual for Two-Chuck Machines

Chapter I System Selection Guide

TubePro 2-Chuck is specially designed for efficient tube processing, supporting for functions
including Dodge, Interpolation Follow, and Holder follow, and capable of processing tubes of multiple
types. The available systems of 2-Chuck are shown below. You may refer to this table or contact the

BOCHU for system selection.

Table 1-1 TubePro 2-Chuck System Selection

3000S 3000DE-L | 3000DE-M | 3000DE-G | 5000B 5000BH
v y v v v

Real-time
EtherCAT )
Dodge v v N v N N
Interpolation
* : v g v g g
Follow
BLT Intelligent
| = : g v g g
Cutting Head
Holder Follow - - - v N N
Chuck Size (>
“ y y y y y
120 mm)
Master Master Industrial Industrial
Master
Hardware Board Station Station Control Control
Station Card
Card Card Computer Computer

& Caution: 3000DE-M + Holder Follow= 3000DE-G
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Chapter 2 Preliminary Debugging

Preliminary debugging is used for the first power-on debugging. After mechanical assembly is
completed, the preliminary debugging can ensure that functions such as each motion axis and holder can

be used normally.

2.1 Debugging Procedures

The main procedures are shown below:

1 2 3 4 5 6
Basic Holder Chuck Capitance B-axis

Configuration Returm Ongin Debugging Debugging Calibration Calibration

Figure 2-1 Main procedures for debugging

2.2 Procedures

Users shall configure the parameters of height controller and the basic parameters of Axis X, Y, Z, A,

and B in Machine Config Tool before opening TubePro.

For Travel range, a rough value can be set in the first. For the Pulses, Limit logic, Servo alarms,

Return origin direction, Return origin signal, users should fill in based on the actual situation.

Axis Config
Xaxis Y axis Z axis B-axis.
Master axis
Sync-axes alarm setting
s No. Gantry Alarm:
® single drive Obual drive OThree Tolerance tmm
o o]
Max error 3mm ~
Basic Parameters
per motion pule Reverse [JAbsolute encoder gantry axis deviation alarm
- Stroke + Stroke Omm v Abs-Encoder W
PID Param
Max speed 999mm/s ~ Max acceleration 99995mmy - Brake Output R el o e
Speed Mode Position Mod:
Negative Limit AL ~ Postive mit a2 v orign REs I o e
108
Negatwve Imit logic Posttive it ogic orig logic
®nNo ONe @NO One @no One i
0Oms|
Retum Origin Parameter T [ %]
Retumn direction Return origin sampling signal Use Z phase signal _
Orev @®Fwo Oorign @timic Aves return orign separately o s
Negative torque offset
Rough position speed sommys Fine postion speed 10mmys -
Stapback distance omm pulses per revolution Pitch Compensation
©Not compensate View compensation data
Conly Backlash

CFul pitch compensation
Compensation Data omm,

Max Comp Speed 4mm/s|

Figure 2-2 Axis configuration
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2.2.1 Return Origin

Open TubePro, and visit with Admin mode for following debugging.

Manual jog each axis at'low speed. If a soft limit alarm occurs, temporarily disable Soft limit
protection in the Jog Quick Settings. If a Return Origin alarm occurs, use the Ignore Origin Alarm

option in the drop-down menu of the Return Origin button.

& yw 8t

Jog Quick Settings *

LOwW

X () X)) o Tt o
HI'GH 3 :g;?‘ | & m/fmin " | 5 m/min v‘ | 15RPM v| ‘ & m/min vl
Jog low speed: | 2mjmin 'H 1 mjmin vH SRPM vH 1m/min vl
: Step length: | 1mm-H 7mmvH 45°v|\ 1nmmv|
N veo W =L
" [] 5oft imit protection
[ show XY jog direction

it Lol | = |
S oo

Figure 2-3 Jog settings

After confirming normal jog, open Motion control monitor under the Monitor of Tools menu.
Trigger the origin and limit switches of each axis sequentially (do not jog the axis during this step). For
photoelectric switches, use a baffle to block the light beam. Observe the corresponding signals on the

monitoring interface.

After verifying that the origin and limit switches are functioning properly, you can proceed with the

Return Origin operation.

During the first debugging session, perform single-axis Return Origin tests first. Click the dropdown

button for Return Origin and execute single-axis Return Origin for the Z/X/Y/B axes sequentially.

After confirming successful Return Origin for all individual axes, configure specific Return Origin
actions in the Return Origin according to the machine model. Subsequently, you can directly click A/l

Return Origin button to perform simultaneous origin returning for all axes.

2.2.2 Holder Debugging

If holders are installed, estimate the Y-axis lowering position parameters for each holder before
closing the software to configure them: After performing Refurn Origin, jog the Y-axis to a position
where each holder is safely distanced from the main chuck. Considering parameters like holder

lifting/lowering duration and rapid travel speed, ensure no collision occurs during operation. Record the
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current Y-axis value as a reference for the holder’s lowering position parameter.

After recording all holders, close the software and open the Machine Config tool. Navigate to the
Holder settings page to input the parameters. After configuring holders in the tool, click Manual Debug

in the menu bar to open the Debug chuck, holder and single axis menu.

Manual Debug x B
e ;
DRI Sl ,
Chuck =
Chuck DA1 100% Chuck DA2 100%: Chuck DA3 100% |
Fes
" &
Edit F
5]
Clamp Clamp Clamp
Main Chuc< A-Mid CK nuddle Chiee E
Unclamp Unclamp Unclamp

q
Holder ©

Dl pisable holder
k
oo oo ;
1 2 ]
Le
I

Figure 2-4 Manual debugging

If the holder gas main valve output is configured, Disable Holder Function will be enabled by
default. Disable this manually to proceed. Holders with Y lowering position parameters greater than the

current Y coordinate are considered safe and can be manually raised/lowered on the debugging page.

Use a stopwatch to measure lifting/lowering time, then refine the default in-place time and lowering

position parameters based on actual performance.

2.2.3 Chuck Debugging

After configuration, the chuck can be controlled to clamp/unclamp in Manual Debug. Measure the
time required for the chuck to clamp and unclamp with a stopwatch, and configure this time as the default

in-position time for chuck clamping and unclamping.

After successful debugging, load and clamp the tube by clicking the chuck’s-unclamp buttons.

If a holder is configured, it can be used in coordination.
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2.2.4 Capacitance Calibration

Jog the X/Y/B axes to position the rectangular tube below the cutting head, ensuring the upper
surface of the tube is approximately horizontal. Then jog the Z axis to bring the cutting head nozzle close
to the tube surface. Click Calibrate Capacitance. A safety confirmation dialog will appear—click OK to

start calibrating the height controller.

Top High speed Follow Off HEuam

2 Qrigin — Capacitance calibration curve
Monitor
Bottom Low Follow On Stop Smaniias
speed Stabilty
Capaditance range
Calibrate Interpolation Auto
Capaditance Furtn dipist Adjustment §
% T
Calibrate %o
a
o
O
Parameter T

Calibration log Height/mm

Figure 2-5 Capacitance Calibration

2.2.5 Calibrate B-axis

Step1 Jog the X/Y/B axes to position a standard rectangular tube (without chamfers) below the cutting

head nozzle, ensuring the tube’s upper surface is approximately horizontal.

Figure 2-6 B-axis Center Calibration
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Step 2 Open Calibrate - Center windm‘enter the dimensions of the rectangular tube, and click

Start. After the calibration is finished, click Save.

Calibrate B Axis Center

Figure 2-7 Calibrate B-axis center

Notice:

1. A standard rectangular tube without chamfers must be used. Chamfers will affect the accuracy of

B-axis calibration.

2. Before calibrating the B-axis center, ensure accurate and reliable coordinates for the X/Z/B
axes—perform a full return to origin for all axes beforehand. Calibrate the B-axis center only once

during the first debugging; no need to redo it if the mechanical structure is not moved afterward.

Additionally, after configuring basic parameters such as laser, gas, and alarms, the machine will have

basic processing capabilities.
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Chapter 3 Quick Start

3.1 Quick Start

Quick start for machining with debugged machines. Before processing, it should be confirmed that
the system has returned to the origin, and the capacitance calibration and pressure calibration are done.
Otherwise, please execute the operations including returning to origin, calibrating the capacitance, and

calibrating the B-axis via a standard rectangular tube without chamfers.

The processing procedures of TubePro is shown below:

1 - 3 4
Import File s Center -
P Techniques Processing

Figure 3-1 The processing procedures of TubePro

3.1.1 Import File

Click the Open menu and select the *.zx or *.zzx file to be processed. When opening a drawing, the

right side of the page previews the processing graphics and dimensions.

S5 B I < ® - B @

File | Cpen Shape Edit 2D Insert Return Calibrate Calibrats
¥ Library -~ Part Editor Part + Origin - Capacitance - AxisCen|

.HE
1]

00 & Hy-®

I<

o

Figure 3-2 Opening a drawing
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3.1.2 Set Techniques
After import, use the right-side toolbar to configure layer properties and layer processes for the
graphics.

Click the Layer button to set technique parameters for layers, including cutting, piercing, tube corner,

and bevel processes.

@ parallel feading
PLC Variable

+ —P! "‘* 1]
4 2o o
Calibrate Calibrate B

to Manual Follow  2-Chuck
- Capacitance - AxisCenter | Feed Debug Holder - =

« & & &

o
Tools | PLC  Global  Interference
= z Protection | ¥

Bunctisg Pebug Alniter Set
Layer Parameter Setting
JLavert Shutter Aiming Laser
£ Load from fle B save toFie — — —
Air(High
[re-piercng [Joefim |Copy fromLayerl | [keepgason 4 Follow Blow pressure)
Cut Pierce  Corer Others -
[Oslow Lead 50 60 70 80 %0 100 110 120
Cut speed: = i I [ I ¥ [ + a
Length: s[7] mm Fine tune ) o =
Lift Height: Feedrate(100%)
Speed: 1 mjmin 0
Noze height: o] mm (\ Py
—— Do m ) v» 8
Length: s om Fine tune ] ~A —
G: L5 v | BAR
baer ! Speed: 05 mmin u o
s w
— S el
o] % [JReal-time power requi [Real-time frequency r Modify cur
[ sow0[v] he 100 [] ()
Beam dia: 2408 x 8 [ [] _\- a¢ (') !J'
Focus Positon: &+ mm ol [ |
Dwel time: o~ ms 0 [] Fous |t - O
st
—— 4 | &l m o i
[ Low Pass Fiter s ke . 7 = = . o = [ ] = > (]
I SempleCut
[} =
A « »
Recommended User Notes .
3¢ : ¢
(g} g | =
Manual Center
v
< > B
v oK) Pause
Bl +0000.000 rad
82 +0000.000 red M seop
B2 lamiiciar B2 lamiclar Tami ciar I o

Figure 3-3 Set techniques

3.1.3 Start Processing

Before starting, center the tube, then click Start in the operation panel to begin processing the

graphics. During processing, the part’s progress will show in the status bar.

Lk

Pause

B stop

Figure 3-4 Start machining
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3.1.4 Alarm Introduction

During operation, if an alarm or warning occurs, relevant information will appear in the top alarm

status bar, with the alarm time and details shown in the bottom alarm description area.

T I ﬁ ’i(_ ﬂ ﬂ ‘v ﬂ_ﬁ %!'F & # gﬁ B ERELC) @ parallel feeding

FHB(HHE(PLCY) | PLC Variable

File Open Shape  Edit 2D Insert | Return Calibrate  Calibrata® | Auto Manual Follbw o-Chuck | Tools | PLC  Global  Interference . _
= - Library ~ Part Editor Part - | Origin - Capacitance -~ AxisCenter | Feed Debug Holder - - - - Protection | YUZEN(PLC39) ' BLTHead info
File E=s) Machine ‘Function Debug. Monitor Set Custom Output Assist NC
un
H
W 00 Unit: mm
-l
n
Rl |
©
s
Qle
Zle
| sie
‘Current Position Realtime Speed 2-Chuck Status. 2-Chuck Coordinate Status
+0000.000 mm  Track  +0000.00 m/mn T va v1 +0449.733 mm
Y +0449.733 mm X +0000.00 m/min 2 g
81 +0000.000 rad
z +0000.000 mm Y +0000.00 mmin = L oloonhl
B +0000.000 rad B +0000.00 /s
B1 _dm) icar B2 lamjidar. Tam iclar,
Log Time Alarm Message About
2025/5/29 9iz0i40  THERULING i PressUre Montor ot snabied
Alarm 2025/5/29 9iz0iqe  Unknewn 2-Chudk Axis State, Please set the stal WarningThreeChuck#: Reset

#54i25i10

Figure 3-5 Alarm information

& Caution:

1. For axis limit alarms, check axis status via Tools — Motion Control Monitor to troubleshoot.

2. For I/O port-related alarms, check input status via Tools — I/0 Board Monitor to resolve issues.
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3.2 Software Installation & Uninstallation

Close antivirus software and any running TubePro or Machine Config . before installing.

Double-click the installation package and follow prompts to install.

L) TubePro Laser Cutting System Setup . X

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

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

Select the type of install: Typical v
Or, select the optional .~ Main program b el
_components you wish to H Tools
install: g
Rtos Firmware
Drivers
Metworking services
Shortcuts
L[] vision Support{Intern
Space required: 911.0 MB
£ >

< Back Install Cancel

Figure 3-6 Install TubePro

& Caution: Overwrite installation retains previous parameter configurations. To clear all data,

please uninstall TubePro.

During uninstallation, choose whether to delete user data. If Uninstall user data is checked,

mechanical settings, PLC configurations, and techniqueparameters will be erased.

) 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 unchedk the components you don't want to
uninstall, Click Next to continue,

Description
Select components to UnInstall Application ; 5
uninstall: UnInstall User Data

Space required: 0.0 KB

Figure 3-7 Uninstall TubePro

& Caution: By default, deleting user data is checked. For software upgrades, it is recommended to

perform an overwrite installation. Use uninstallation only if data loss or file corruption occurs.
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Chapter 4 [Software Functions

4.1 Quick Access Toolbar

Quick Access Toolbar includes Lead-in Line, Start Point, Micro-joint, Reverse, Cooling Point,

Weld Seam Compensation, Center, Nudge Graphic, Clear, Display Mode, Views, etc.

Table 4-1 Quick Access Toolbar

o Name pescrpon |

Select lines Select the specified graphic. If you click the part area, you can select all paths
R of the part at once (the front face of the co-edge part is not selected).
Drag Allows you to drag the graphic to view. Alternatively, you can drag the

¥

graphic to view it by pressing and holding the Ctri+ scroll.

3D view. It allows you to rotate the view for 3D graphics. You can also enter 3D view
hd mode by holding and dragging the mouse. Press and hold the Shift + scroll,
then drag the mouse to rotate the graphics around the central axis of the tube.
Fit Window Adjust the display of the graphic to fit the current window.
Compensation Set kerf compensation for the selected graphic or all graphics. 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 -

In/Out To choose cut inner or outer, which decides the leadline and compensation
are inside or outside the graphic.

Lead-in Line Set the lead-in/out line for the selected graphic or all graphics. You can set

the lead line type, length, and angle, and add a cooling point.

0O B

Start point Set the starting position of each trajectory in the graphic.
Microjoint Adds a small distance joint on the graphic. The laser will not cut on the place
= with micro-joint. You can insert multiple microjoints by continuously

clicking on the graphic. Hold down the Shift and click Microjoint to delete it.

Gap Leave a segment uncut at the end of the cutting path (used in C-shaped co-
&3 edge cutting).

Seal Used to remove gaps and overcuts, restoring the gap/overcut-free state.
— Reverse Reverse the cutting direction of the machining graphic paths.

Cooling point. ~ The laser is off and the gas is blowing at the cooling point.After the cooling

#
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on I Name Desriplion

point delay, the processing continues. The cooling point delay is configured

in the global parameters.

Weld  Seam Set whether to use weld seam compensation for the graphic cross-section
Compensation position.
Center Set the starting point of the graphic as the centering point.
®  Click Center for a single selected graphic to set its starting point as the
centering point.
® C(Click Center for multiple selected graphics to automatically set
centering points. TubePro will add centering points to appropriate
graphics based on the configured minimum centering point spacing.
When processing reaches a centering point, the system will
sie automatically center first and then continue processing.
Single Face Set the one-side centering point for trajectories in the graphic. Square tubes
Center. and L/C steel profiles support adding one-side centering points, while cut-off
lines and side holes do not.
Tube Profile Allows direct addition of the tube profile measurement function to a
Measurement: trajectory. After successful addition, a Tube Profile Measurement label will
appear on this bevel trajectory. Supports automatically setting profile
measurement points for nesting drawings.
. Nudge Move the selected graphics slightly along the X or Y-axis direction for easy
I debugging.
<Z Clear You can select Clear Compensation/Leadline/MicroJoint/Cooling
Point/Nudge/All.
Countersink Allows modification of toolpaths for parts with Countersink Bevel.
¥ Bevel
Join Nearest.  Combines multiple curves into a single curve based on the given merging

Break Curve.

Intersect Hole

precision.

Divides graphics or part areas along a specific curve.

Regards the curve as a planar curve in the XY plane, used for bevel cutting of

= , intersecting lines.
mE Display Choose whether to show open graphics/processing sequence/path start/path
- direction/Microjoint/travel path/section/surface rendering/normal vector/
highlighted leadline /cutting head model.
View Select the view mode.
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Licon | Name __Deserpion

Isometric/Northeast Isometric/Southeast Isometric/East-West
Isometric/Northwest Isometric view. View refresh can be switched
on/off;
® 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. In this situation, there is no need to remove and
re-clamp the tube.
® You can just reverse the view to ensure the actual tube orientation is
consistent with that is in the drawing.
. Measure After clicking Measure, left-click the two points to be measured on the
_E graph. The distance between the two points and the absolute distances in the
X/Y/Z directions will be displayed in the log.

Undo Click Undo, and you can withdraw the previous operation.

Redo Click Redo, and you can restore the previous operation.

iy
A
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4.2 Machining Control

As shown in the figure, Machining Control is on the right side of the interface, including Burst, Jog,
Debug and Process, whose control parameters can be changed in settings respectively. The below shows

the details about these four operation zones.

% Shutter Aiming Laser
[1
Follow Blow 02
— — .

50 60 70 80 90 100 110 120
1 [ 1 1 1 1 I + ﬂ'
=

E Feedrate{100%)
m (&) e §r
B A . —
[] Low
O X0 e X(+)
c (, '
O n:) Y(-) -2
|
Focus: !—I_V_| = C. @
g []step o
& | >
! Sample Cut
Ij 44 e
i
N
Mam]al.l+I Center
i
Pause
B stop
P £

Reset Alarm

Figure 4-2 Machining control
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4.2.1 Burst
Burst Quick Settings X
BUELOuIck Settings F Shutter Aiming Laser
E‘: I — I
=
e % g Air(High
UM duty cydes » Follow Blow pressure)
Pulse frequency: Hz D —
Button blow pressure: 0.5 BAR
50 &0 70 80 90 100 110 120
| I | | | 1 b 1 | + ﬁ‘
< s — Feedrata{100%) =

Figure 4-3 Burst control panel

The parameters of Burst Control is shown below:

Table 4-2 Burst Control

Parameter | Description

Shutter Turn on the Shutter manually before processing.

Aiming Used as the pilot light. the Aiming can inspect the optical path, verify the laser connection,
and position the cutting head.

Laser Laser pulse firing Laser. With Shutter on, left-click for single burst, and right-click for
continuous shooting.

Follow Set the height controller for following levels.

Blow Click Blow for air blowing when no tube is being processed. Automatic air blowing is
activated during processing, with real-time display of the air blowing status.

Air Select blowing gas type.

ﬂ. Quick setting parameters for Laser On and Gas On

Table 4-3 Laser On and Gas On Parameters

Parameter Description

Peak power Peak power of burst laser.
PWM!duty circle Set the PWM duty circle when bursting.
Pulse frequency Set the carrier frequency of the PWM modulation signal, i.e., the number of

light emissions per second. A larger value indicates more continuous light
emission.

Button blow pressure Set for the blowing gas pressure.
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Jog Quick Settings

o e

!‘r X ¥ B Comman Axis
= :

x;;gh | mjmin ~ || smjmin ¥ || 15RFEM = | &mjmin |
X (+) Jog low speed: | 2mjmin = || 1mjmin ~ || sred = || mjmin ~ |

Steplength: | 1mm 'H 2mm 'H 45°v|\ 10 mm v\
!& [7] Soft limit protection
— [] Show XY jog direction

o

Focus: Lojv [ |= 4| C| [
=3

Figure 4-4 Jog control panel

The parameters of Jog Control is shown below:

Table 4-4 Jog Control Parameters

Parameter Description

Jog or step the X/Y/Z/A/B axes. After configuring general-purpose axes, jogging or

If enabled, the cutting head will move by PWM duty circle of designated distance, or it

If an electric focusing cutting head is configured, focus jogging is available. The five

Jog panel .

stepping for general-purpose axes can also be set.
LOW/HIGH  The option to set Low or High speed for Jog or Step.
Step .

will move by Jog.
Focus

Stop.
ﬂ' The specific settings are as follows:

Table 4-5 Jog Quick Settings

buttons represent: Locate to Specified Point, Negative Jog, Positive Jog, Return Origin,

Parameter Description

Jog high speed

general-purpose axes.

Jog low speed

general-purpose axes.

Step length

Soft limit protection

Set the stepping length of X/Y/A/B axes.

set in Machine Config tool.

Show X/Y jog direction

Set the high-speed jogging/stepping speed for X/Y/A/B axes and

Set the low-speed jogging/stepping speed for X/Y/A/B axes and

Set whether the system enables soft limit protection. The soft limit travel is

After checking the box, the jog icons for XY will change from arrows to

+XY directions to indicate the jogging direction.
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4.2.3 Debugging Panel

Debug Quick Settings x
Forward/Backward distance:
———
B-ands backward forward max speed:
S
AR
= g la
Sample Cut Ty 1 o Zer [Ioo not prompt again
= I Centering Config
— « »
eak p % [Iset follow height for centering
Lk - Center Solutions
4mm v
Pi€ i i€
m
Manual Center ente :
d . oo

Figure 4-5 Debugging Panel

The parameters are shown below:

Table 4-6 Debugging Operation

Parameter Description

Used for non-full-tube processing scenarios. After completing the processing, the

machine will stop at the end point, neither returning to the zero point nor executing

Sample Cut ) . .
the PLC (Programmable Logic Controller) command for file termination. This
mode can be enabled when processing individual parts.

Drv R The machine tool moves according to the graphic, but there is no laser emission, no

ry Run .
follow, and no gas blowing.

Return Center The machine’s X, B, Z, and A axes move to the program zero point.

The machine moves to the graphic zero point, with all X, Y, Z, B, and A axes in

Go zero )
motion.

Break point After an error triggers an alarm and stops processing, use Break point location to

location return to the exact position where processing halted, then resume operations.

After breakpoint positioning or pausing, click Forward or Backward to adjust the

Forward/Backward

processing position.

For irregular-shaped tubes where automatic centering fails, manually set the
Manual Center o ) )

deviation between the tube's drawing center and rotation center.

Automatically measure tube deviations to ensure trajectory accuracy during
Automatic Center  processing. The software selects the appropriate centering method based on the

imported drawing type.

'ﬂ- Debugging Quick Settings.
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Table 4-7 Debugging Quick Settings

Parameter Description

‘7 orward/Backward
distance.
Forward/Backward speed
B-axis backward/forward

max speed

Fine edge-finding speed
Rough edge-finding speed

Set the distance for forward/backward adjustments. Use it during pause to
position the.ocation.

Set max moving speed for Forward/Backward.

Limit the maximum speed of the B-axis during forward/backward
operations.

Set the speed for precise edge detection during B-axis centering.

Set the speed for initial edge detection during B-axis centering.

Suppress the Resume Processing pop-up when restarting via the Remote
Control.

When checked, allows setting the cutting head height during centering
operations.

The software suggests suitable centering methods based on the current tube

type.

4.2.4 Processing Control Panel

Cycle and Production Settings
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The parameters are shown below:

Table 4-8 Processing Control Panel Parameters

Parameter Description

Start machining. * indicates modified graphic parameters; A = Auto Loading;

Start
F = Auto Feeding; L = Cycle Processing.
Pause Halt processing. Changes to Quick Resume, which skips piercing when resumed.
Continue Resume processing, including piercing if configured in graphic parameters.
Stop Stop the current system command.
-ﬂ- Cycle and Production detailed settings.

4.3 File Menu

4.3.1 About

Click File — About to view: Program version, Release date, Control card model, Follower type,

Laser model, License expiration date

About... x

TubePro Laser Cutting Control System

Program version: 10.2501.2.0

Release date: 2025-06-05 10:38

Control card model: Virtual Card(Demo mode) §

Card ID: unkown i
Follower Type: Virtual Follower h,
Laser model: MaxSZ(2000W) A

CAD version: 10.2502.5.0
/ u ‘i

www fscut.com
Tel: 021-64300023

Sz WWW.FSCUT.COM
Validity: 25-06-05 ~ 20. 6-C
Registration Code: |\ ‘ €L Register
Windows 10.0 Buid 19041 <Vista Based> "

Processor: 13th Gen Intel(R) Core(TM) i5-13420H Genuinelntel 2611 Mhz

Memory: 16,890,716,160 Bytes

Renderer: Intel(R) UHD Graphics

OpenGL Version: 4.6.0 - Build 31.0.101.4146

GLU Version: 1.2.2.0 Microsoft Corporation v

Figure 4-7 About
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4.3.2 Parameter Backup & Restore

» Backup: Generate a .cfgpkg file via File — Parameter Backup.

» Restore: Double-click the backup file, select parameters to restore, and click Recover.

BIE - gl
F‘?E.. " . Edit 2D

B saveas

QR File Location
@ About

Paramster Backup

Save Troubleshoot File
i

& Recover the backup file - 2024-10-29 Parameters.cfgpkg

v CP Parameters[D: \fsdatacyptube20 17\CPMoudle WMainCPProgramRepol]
Ly CP Config
Mormal Parameters[D: \fsdata\cyp tube 20171
Machine Config
Chudk Config
PLC Config
User Config
Script Config[D: \fsdata \cyptube 2017YsY]
JavaScript parameters
E JavaScript
L. [ rP parame e I Wadatarvnh ihe 201 7WBMandlelE incCBBrnarami Renntl

Chedk the files inlist,

dlick "Recover”,

This option will recover the
backup files to Data folder.

Unselect All

Figure 4-8 Parameter backup and restore

4.4 Return Origin and Machine Calibration

The drop-down menu for returning to origin are shown below:

All Return Origin

Z(Height Controller) Return Origin
X Return Origin

Y Return Origin

B Return Origin

Y1 Return Origin

Y2 Return Origin

All Holders Return Origin

Gantry Synchronization

Return Origin Settings

Iznore Return Origin Alarm :

Figure 4-9 Return origin settings
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You can configure different origin return methods for specific machine models.The drop-down menu

allows selecting independent origin return for axes: Y1, Y2, B1, .

Return Origin Settings

Figure 4-10 Return origin parameters

If Return origin alarm alert at startup is enabled in Advanced Configuration of Machine Config
Iool, the alarm will trigger on startup and must be cleared via origin return. In Admin mode of the
software, you can click Ignore Origin Alarm to suppress this alarm, allowing continued debugging

without returning origin. Please ensure personal safety and equipment safety during this operation.

Figure 4-11 Force_

The parameters are shown below:

Table 4-9 Return Origin Parameters

Parameter Description

To ensure the safety of the cutting head, check this option to make the Z-axis

Single axis returns (height controller) _ first before single-axis return to origin for
origil‘(Z-axis first) X/Y/A/B axes. F indicates the automatic feeding function is enabled; L indicates

the cycle processing function is enabled.
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Not checked by default. Do not check this for machines without B-axis origin
All retum  origin switches; for dual-drive B-axis machines with separate origin switches, it is not
recommended to check this to prevent tube twisting caused by forgetting to
(include B-axis)
unload the tube during return to origin when B-axis independent return to
origin after uncoupled is also checked.
Not checked by default. Check this option if you want the Y-axis to return to
All  return  origin origin together during all axes return to origin. It is recommended not to check
(include Y-axis) this to avoid the tube falling off the middle chuck or sagging due to gravity after
clamping, when performing All return origin.
Y-axis return origin Checked by default. For safety, holders should be in the lowered state during
(holders down first) Y-axis return to origin to prevent collisions.
Return origin (include When checked, the focus axis will return to origin first during the first return to
focus axis) origin after software startup to ensure correct focus position.
Return origin (holders To prevent coordinate errors, checking this ensures all holder axes return to
first) origin first, avoiding chuck collisions with holders.
B/Y axis returns When checked, if both the main and middle chucks are clamped, independent
origin. (Check chuck B/Y return to origin is not allowed. This prevents the tube from being pulled out
status in advance) or twisted while clamped.
Y-axis return origin Check this option if Y1 and Y2 axes need independent return to origin. Y1 and
(Check chuck status Y2 axes must have separate origin switches or limiters set.
in advance)
If checked, ensure the chuck is unloaded before return to origin. The B-axis will
perform independent return to origin and retract by their respective set distances,

B-axis return origin = ) ) )
with inconsistent angles between chucks during the process, which may cause

(decoupled) tube twisting or serious damage if clamped. If unchecked,- move
synchronously during return to origin.

Enable Before Checked by default. The Y-axis will execute PLC before Return Origin and

ReturnOrigin PLC of PLC after Return Origin during return to origin.

Y-axis

Enable Before Checked by default. The X-axis will execute PLC before Return Origin and

ReturnOrigin PLC of PLC after Return Origin during return to origin.
X-axis
All  return  origin Not checked by default. Check this option if you want the A-axis to return to

(include A-axis) origin together during full return to origin.
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4.4.1 Capacitance Calibration

Before calibrating the height controller, jog the cutting height, and make sure the nozzle
approximately 2 mm above the metal tube surface. Click Capacitance Calibration in the software and
wait for successful calibration. A calibration result showing Smoothness: Excellent, Stability: Excellent

indicates success.

i Height Contraller Monitor X
; Return
= Ton High speed Fallow/ CFF Qrigin Capacitance curve
Monitor
Smoo
Bottom L":d Follow On Stop e
spe Stability

Capacitance range

Interpolation Auto
Adjustment

Auto Adjust

Calibrate

Capacitance

Parameter r
Calibration log Height'mm

Figure 4-12 Sampling range of Capacitance Calibration

4.4.2 B-axis Center Calibration

Once the mechanical structure is fixed, the B-axis has a fixed rotation center. Calibrating the B-axis
center determines the coordinates (X, Z) of this center on the XZ plane. Use a standard rectangular tube
without chamfers for calibration. Ensure the X, Z, A, and B axes have completed return to origin. Position
the cutting head nozzle above the standard tube, enter the tube’s width and height, then click Start. Save

and exit after calibration is complete.

Calibrate B Axis Center X

Calibrate B Axis Center
Calibrate B-axis center is to find chuck rotation center via a square tube,
e orlon cenie)

After mechanical mstallation, the b-axis center only needs to be calibrated once, and the b-axis center does not need to be calibrated

again for tube replacement

Note:
1.Enter the tube width: 30mm | ~ | Height: 30mm |~
2. Beam offset in X direction: omm.

3. Make sure all axes return to the mechanical origin after poweron.
4, Adjust tube upper surface in level position(+30°). Move laser head above the tube.

Result: Finish
Mechanical center X: -59.99mm | Exdude beam offset 0.000 Start
Mechanical center Z: -283.519mm| « o

["]Enable special B axis center
e

Figure 4-13 Calibrate B-axis Center
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The parameters are shown below

Table 4-10 Calibrate B-axis Center Parameters

Parameter Description

Rectangular Tube

Dimensions
Exclude beam
offset

Result

Enable  Special

B-axis Center

Save/Cancel

Set the width and height of the standard rectangular tube. It is recommended to use
standard rectangular tubes without chamfers.

Set the beam spot offset error of the current cutting head.

Application Scenario: TubePro measures the B-axis center based on the nozzle
center. If the piercing hole cut has deviations due to the laser beam spot not being at
the nozzle center, divide the deviation by 2 and enter it as the beam offset.

Displays the mechanical rotation center coordinate value.

If the machine tool has a special structure (e.g., 7-Axis Delivering model or middle
chuck dodge model) where the mechanical rotation center changes during cutting, a
special B-axis center can be pre-calibrated. The default B-axis center is still used for
normal cutting. When the mechanical rotation center changes, the special B-axis
center can be enabled via PLC to improve cutting accuracy. The Copy + Save button
copies the B-axis center values.

Save: Records the measurement result as the B-axis center. Cancel: Discards the

changes without saving.

4.5 Manual Debug

The Manual Debug page is shown below:

Manual Debug

Debug chuck, holder and single axis

Chuck
Chuck DA1

Holder

[ Disable holder

1 2

Single Axis Debug
Unlock

B1+

100% Chuck DA2 100% Chuck DA3 100%

Edit

Clamp |
Middle Chys |

Unclamp

Clamp
Main Chucl»x_I

Unclamp

Lock Y2+
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4.5.1 Chuck Debugging

Before clicking chuck Clamp/Unclamp on the Manual Debug page, use a stopwatch to measure the
time required for the chuck to clamp and unclamp. Then configure this time as the Default in-place time
for chuck clamping and unclamping in Machine Config tool. After configuration, test whether the

in-place time is set reasonably.

The manual debugging interface displays chucks configured in Machine Config tool; unconfigured

chucks are hidden.

The chuck pressure ratio corresponds to the chuck pressure auxiliary DA in the Machine Config tool,

which adjusts clamping pressure after configuration.

Chuck Pressure DA Portl A-DAZ
Chuck Pressure DA Port2 A-DA4
Chuck Pressure DA Port3 “

Figure 4-15 Chuck air pressure auxiliary DA Pport

Click Clamp/Unclamp to actuate the corresponding chuck. After the default in-place time, the button

turns green to indicate the current chuck statu’
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4.5.2 Holder Debugging

Before debugging holders, configure the corresponding lowering position parameters for each holder
in Machine Config tool. Only holders with Y lowering position parameters greater than the current actual

Y coordinate are considered safe and can be manually raised/lowered on the manual debugging page.

Figure 4-16 Holder debugging

If a holder gas main valve output port is configured in Machine Config tool, Disable holder is

enabled by default. You should disable it manually to start holder debugging.

4.6 Holder Follow

If follow holders for loading are configured, a Holder Follow icon will appear in the function
debugging area. Click Holder Follow to enter the debugging page, where you can perform jogging, origin

returning, and holder calibration to enable coupled follow during processing.

Halder follow debug *

Figure 4-17 Holder Follow

A Notice:lhe FSCUT3000DE-L does not support -
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4.7 Monitor

4.7.1 Height Controller Monitor

Click Tools—Monitor— Height Controller Monitor, and you can see the real-time capacitance,

capacitance curve and capacitance temperature drift caused by heat, as shown in the following figure:

ﬁ Height Controller Monitor x
High Return - : . Capacditance
. Top s Origin Real-time capadtance Capadtance curve temperature drift
Monitor
Botom  LOW  stop ap C 355952[10]
355975 - - Max: 385858 - o pe e h e H:  +03.C0+51673mm
3| 070 4 - - MIGASSI52L Lo Lol L. e -029.999mm
Fallow Follow On £ £ i
Off 355,965 4-- - HEL6 000.01mm/s
Callbrate — 355 380 b ma e b e e s
1 (T iy i 4.4 34 M8 @ | ;
355.355 Hj—H =) .
) ol I et SR R S ORI L S T
Command monitor i : .
355,045
356 940 _ - Pemeqenoed -
Parameter Sbmid e s it Bl
0 &0 100 150 200 250 300 350 400 450
o >

Figure 4-18 Height controller

On the Calibrate page, you can calibrate the capacitance, adjust the rigidity level, and check the

history record of capacitance calibration.

Height Controller Monitor page is consisted of the parameters to adjust the height controller. After
clicking on Unlock Parameter, you can modify the parameters. After modification, you must click Write

In Parameter to save and apply the modified parameters.

H Height Controller Monitar *
Travel hit-plate alarm delay Sms ¥ Vibration suppression off On Z travel range -275mm ¥
Monltor Cut hit-plate alarm delay 100ms Suppress time 0ms - Dock position omm ¥
Pierce hit-plate alarm delay 600ms + Eellons bk 17 Soft limit off on
Follow Error 10 mm v
Follow Error Delay S0ms T Travel speed 15 mjfmin *
Return origin speed I I eh
= Local Capadtance Drop 0 Travel acceleration 0.5G =
Callbrate e Z axis stepback 3Imm ¥
Auto lift on hit-plate alarm Off on Jog high speed 5 mymin -
Reset and go zero ref off on
Jog low speed 2mfmin ~
P Realtime calibration off On Interpolation max-up speed em/min * Unlodk
arameter parameter parameter
Calibration range 25mm ¥ Interpolation max-down 6 mfmin ¥
Max follow distance amm ¥ Interpolation follow level | FEha

Figure 4-19 Detailed Parameter
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Table 4-11 Height Controller Parameter Table

Parameter Description

HitPlate alarm delay

in Travel/Cut/Pierce

Follow error

Follow error delay

Local  capacitance

drop

Vibration

suppression

Suppression time

Follow level

Return origin speed
Z-axis stepback
Reset and go zero
ref

Z travel range
- position

Soft limit

Travel Speed
Travel Acceleration
Jog high speed

Jog low speed

www.bochu.com.en

When the system is in Stop, Travel, Cut or Pierce status, if HitPlate duration
reaches the delay time you set, then the cutting head will automatically lift up for
protection and give alarm signals. When this value is set to 0, the hit-plate alarm
will no longer be triggered in the Stop/Travel/Cut/Pierce state.

Maximum follow error allowed by the height controller. After the cutting head
follows in place, once the follow error exceeds this set value as the cutting head
moves out of the tube boundary or the tube shakes violently, it will give a Follow
deviation alarm.

Set Follow Deviation Alarm filtering time. Set it larger to allow longer follow
error time for better anti-interference capability.

When local capacitance diminished exceeds this set value, TubePro will give this
alarm.

It is capable to suppress the vibration caused by the cutting airflow on the tube
with weak structural rigidity so as to reduce the cross-section wavy lines. Also the
vibration from airflow and surface slags.

It can determine the intensity of Vibration suppression, and a larger value will get
stronger suppression effect but slower controller response. The default value is 20
ms, and the recommended range is 5 ~ 50 ms.

The Follow Level ranges from 1 to 30, and the default is 17. A higher level brings
less average error and quicker follow motion, also stronger Follow capability on
the tilted (tube. However, if the gain is too strong, the system will generate
self-excited oscillation. You can automatically acquire a proper level by auto
adjust.

The speed for returning origin.

A retreat distance from the origin switch, set as the Z-axis coordinate origin.
Whether to go to Zero Ref. after Return Origin.

The stroke of Z-axis. (downward is negative).

Dock coordinate for Z-axis.

Whether to enable Soft Limit Protection for the height controller.
Travel speed of the height controller.

Height controller travel acceleration.

Set high speed parameter for Jog.

Set low speed parameter for Jog.
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4.7.2 Motion Control Monitor

Click Tools—Monitor—Motion control monitor on the top bar of TubePro, and you will see the

window below:

i Motion control monitor[BMCSIMU] m] be
~
Motion Control Monitor
Motion Axis  Status _5D€E51 Constraints
XAxis  Yaxis . ZAxs  B-axis
Master axis Slave Axis Slave 2
Axis No: il (1]
Encoder feedback:(P) 0 0 0
Cmd Position: (P) 0 0 0
Mechanical coordinates:(mm) 0.00000 0 0
Speed:(mm/s) 0.000 0 0
Servo raw feedback: (P [mm]) 0 [0.00000] 0[0] 0[o]
Servo alarm state: [OFF] [OFF] [OFF]
- limit switch: [OFF] [OFF] [OFF]
+ limit switch [OFF] [OFF] [OFF]
Origin switch: [OFF] [OFF] [OFF]
- SoftLimit state: [OFF] [OFF] [OFF]
+ SoftLimit state: [OFF] [OFF] [OFF]
Pitch compensation: [OFF] [OFF] [OFF]
Servo on: L) @ &
Moving(HS): 0 0 0
Clear dual-drive error
Set machine coordinate to 0
v
< >

Figure 4-20 Motion axis monitor

On the Motion Axis monitoring page, you can view the enabled status, alarm status, hard limit status,
soft limit status, origin returning switch status, pitch compensation status, command position, feedback
position, mechanical coordinates, and motion speed of each servo axis. You can also send servo
enable/disable commands, pulse debugging commands, clear coordinates, and clear dual-drive alarms.

The specific parameters are as follows:

Table 4-12 Motion Axis Monitor Parameters

Parameter Description

Axis No. The configured physical axis number.

Encoder feedback Servo encoder feedback value. (Unit: pulses.)

Command position Command position, unit: pulses.

Mechanical Mechanical coordinates, i.e., system command coordinate position, unit: mm or
coordinates rad.

Motion speed Real-time feedback speed of the current servo.

Servo raw feedback Records the feedback position of the servo motor, unit: pulses.

Servo alarm state Current alarm status of the servo.
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-/+ limit switch Current input status of negative/positive hard limit switches.
Origin switch Current input status of the Return Origin switch.
-/+ SoftLimit switch Current negative/positive Soft Limit input status.

. . Only supported for X and Y axes, and used for detection if pitch error
Pitch compensation o
compensation is enabled.
Servo on Click to enable or disable servo power.
Pulsing In the system stop state, specified pulses can be sent for testing.
Clear dual-drive error.  Clear the errors of dual-drive.
Set mechanical

: Set the current coordinate of Z-axis as zero.
coordinates to 0

On the page of Status monitoring, it is possible to view more low-level kernel status information,

such as mechanical coordinates, program user coordinates, and G-code instruction information, etc.

J Motion control monitor[BMCSIMU] - O X
-
Motion Control Monitor
Motion Axis | Status  Speed Constraints
Nck basic information Realtime Speed World coordinates (WCS)
FIFO 0 Trace +000000 mmvs X 0202536 mm a -0.00!
Moving 0 X +0000.00 mvs y +0434533 mm b +0.001
MotorNum 32 Y +0000.00 s z -0666.124 mm c -1.00t
MoveState Idle B +0000.00 rzcis
Rotation center Mechanical coordinates (MCS) User coordinates (UCS)
X -0099.920 mm X +0000.000 mm X -0102.434 mm a -0.00!
Y +0000.000 mm Y +0434.533 om ¥y +0434533 mm b +0.001
z 0283519 mm v +0000.000 mm z -0282.443 mm c -1.00t
B +0000.000 Ran
User coordinates origin {UCSOrg) ‘World coordinates origin(WCSOrg) Code executor
-0100.102 mm X +0000.000 mm Follower Idie
Y +0000.000 mm ¥ +0000.000 mm Gas Idie
£ -0383.681 mm " +0000.000 mm Focus
A +0000.000  rad GCode
B +0003.133 rad WorkState Pause:0,Stop:99

Figure 4-21 Status monitoring

On the Speed Constraints page, you can directly view the constraint configurations for the speed and

acceleration of each logical axis.

H Motion control monitor[BMCSIMU]
Motion Control Monitor
Moritorreal-tme status of core components of controler.
Motion Axis ' Status | Speed Constraints.

Speed Constraints
X Use Max Speed

i Use Max Speed
z Use Max Speed
A

B Use Max Speed

Acceleration Constraints
X Use Max Acceleration
Y Use Max Acceleration
74 Use Max Acceleration
A
B Use Max Acceleration

Figure 4-22 Speed Constraints
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4.7.3 10 Board Monitor

Click Tools— Monitors—10 Board Monitor, and you can see the window shown below:

In IO Board Monitor interface, you can select a specific board ID on the upper left, and test inputs

and outputs, monitor inputs status, adjust PWM and DA signals and check DA sampling results etc.

i 10 ExtensionBCLASE6E

Select extend board ID: A-BCL4S66E | (Total:1) Input Test

General Input
PWM Enable

PWM Duty Cyclg 30%
WM PUL Sy b~ INL N2 N3 IN4 INS ING IN7 IN8 IN9 IN10 INI1 [NI2 IN13 IN14 IN15 IN16 INI7 IN18 IN19 IN20 IN21 IN22 IN23 IN24 IN25 IN25 IN27

ron ey M EIEIEIEIEIEIEIEIEIEIEIEIEEIEIEIEIEIEIEIEIE!EIEIEIEIEI

DA1

ITUIT 47

u

o+
a
]
E
"
"
El

DAZ

General Output

01 02 05 06 07 08 09 010 011 012 013 014 015 016 017 O 021 022

r

=)

SutuTyiase

anding

Jnding TeseTss

Figure 4-23 10 Board Monitor
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4.7.4 Realtime Curve Monitor

Click Tools— Monitors— Realtime Curve Monitor, and you can see the window shown below:

i Realtime Curve Monitor - [u] X

00:00.000 00:12.000 00:24.000 00:36.000 00:48.000 01:00.000 01:12.000 01:24.000 01:36.000 01:48.000
: Display
Pause Resume Stop Pointer1 Pointer2 Measure Adapt Y Adapt X Open Save as ain

X-Axis Monitor ¥Y-Axis Monitor Z-Axis Monitor B-Axis Monitor Focus Moniter Monitor Configuration

Enable Select Signal Pointer1 time Pointer1 value Pointer2 time Pointer2 value Time2-Timel Value2-Valuel
Cmd pesition:X(mm)

Cmd speed:X(m/min)

Feedback position:X(mm)

Feedback speed:X(m/min)

Figure 4-24 Realtime Curve Monitor

Realtime Curve Monitor can accurately sample the command position, command speed, feedback
position, feedback speed, feedback torque, command position deviation, double-drive position deviation,
buffer number and BCS height. You can select four signals for each monitoring, and all logic axes and
functional axes are included. The monitoring result can be displayed in curve. By default, there will be
four signal curves which can be selected as needed by clicking Signal Name at the bottom. You can also

zoom a certain range of the curve by selecting.

Vertical axis zoom of the curve is achieved via the mouse wheel. Hold down the Ctrl and left-click to
pan the monitoring curve vertically/horizontally. The monitoring range of the curve in the window can

also be adjusted using Adapt Y or Adapt X.

Left-click and drag to select a region of the monitoring curve for zooming in to view details. Two
cursors (Pointer 1 and Pointer 2) can also be set on the curve to capture precise values at specific
moments. All monitored curves can be saved as *.csv files for data storage. You can open previously

saved *.csv files at any time to review the monitoring curves.
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4.7.5 Remote Control Features

Click Tools— Monitors— Remote Control Features, and you can see the window below. This

interface can display the configured extended functions and the effect of swapping the order of X and Y.

Breakpoint
Location

MainChudk MidChuk
Clamp Clamp

Find Edge

MainChuck | MidChudk
Undamp Undamp

High Speed

Figure 4-25 Remote Control Features
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4.8 Auxiliary

4.8.1 Quick CutOff

Click Tools >Auxiliary— Quick CutOff, and you can see the window below.

Quick CutOff

Figure 4-26 Quick CutOff

TubePro supports-for common tube types such as square tubes, rectangular tubes,
round tubes, triangular tubes, obround tubes, and flat steel, as well as some irregular tubes. However,

Quick CutOff cannot be used for channel steel, angle steel, or irregular tubes with unclosed or concave

cross-sections.

Quick CutOff will sever the tube clockwise or counterclockwise at the current Y-axis position. If

Start point centering is checked, a start point centering operation will be performed before cutting.
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4.8.2 Quick Align Tube Head

Click Tools—Auxiliary— Quick Align Tube Head, and you can see the window below. This
function is capable of finding the tube head automatically, and the cutting head finally stops at a certain

distance from the tube head.

Quick Align Tube Head *

- 1 Ensure the tube is under the cutter when its in Mid position
Distance between Chuck and Cutter |T|
R ot |

Figure 4-27 Quick Align Tube Head

The parameters are shown below:

Table 4-13 Quick Align Tube Head Parameters

Parameter Name | Description

To prevent the follow-up head collision caused by the tube not extending below the
Distance between cutting head, the tube will be fed forward by a certain distance when performing
Chuck and Cutter  Quick Align Tube Head. The default parameter is 120 mm, which can be adjusted
according to actual conditions.
After the cutting head moves outward to detect the tube edge, the Y-axis advances by
Tube front margin  an offset distance in the positive direction to prevent vibration caused by processing
at the tube’s edge.
Follow distance The cutting head height when executing Quick Align Tube Head.

www.bochu.com.en
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4.8.3 Quick AI Weld Seam Detection

Click Tools— Auxiliary— Quick AI Weld Seam Detection, and you can set for operations after weld

seam detected.

b o - FiEHE
PLC

Tools Global Interference Dol S
* | = Parameters Protection | VEE=EF(PLC10)
J Monitors 3 ;gs Custom Oufput

Auxiliary 3 Quick CutOff
Center/Position 3 ! Quick Align Tube Head
Debug Tools » I Quick AI Weld Seam Detection |
Installation Tools  » Multi-File Production
Advanced Tools b Time Estimation

Profile Correction

Gas DA Correction

Cvcle and Production Settings

Figure 4-28 Entrance of the function

This configuration performs the same effect as that in Machine Config tool. The changes of this

window will be synchronized to the configurations in Machine Config tool, and vice versa.

Quick Al Weld Seam Detection *

Precautions:

1. Lens contamination and strong light can affect the success rate of weld seam identification. Please pay
attention to the usage environment and regularly clean the camera lens or equip it with a dust cover,

2. This function only supports circle/square/rectangle/ellipse/obround types of tubes. Please pay
attention to the type of tube used.

Operation after weld seam detected

Circular tube seam B rotation: 180°

Square tube weld seam placed to:

Start
(®) Top () Bottom () Left () Right
For Rectangle/Ellipse/Obround long side seam, to:
(®) Mo operation () Top () Bettom Stop
For Rectangle/Ellipse/Obround short side seam, to:
(® No operation () Left £ ) Right
v Save X Exit

Figure 4-29 Quick Al Weld Seam Detection
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Click Tools— Auxiliary— Multi-File Production, and you can see the window below. You can open

the files of a certain location from Single input port or open the files of combined locations from

Multi-bit input.

E Multi-File Production

[C]Enable MultFile

Single input port  Multi-bit input

Multi-File Production
Open production files by input port in automation line,

Multi-bit input Qty: [0

L

Max number of valid files: 0

Triggered. ..
a

Input binary code File Mame

Figure 4-30 Multi-File Production

4.8.5 Time Estimation

Click Tools— Auxiliary— Time Estimation, and you can see the window below:

Estimate Production Time

Figure 4-31 Estimate Production Time
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Click Start, and the system will automatically calculate the time for the entire processing, and

display the time for cutting, traveling, piercing, and others.

4.8.6 Profile Correction

Click Tools— Auxiliary— Profile Correction, and you can see the window below:

Profile Correction x

|v swe | X cancel

Figure 4-32 Profile Correction

Profile Correction can be used when the tube to be cut is non-standard, applicable for square tubes,

rectangular tubes, angle steel, channel steel, and C-channel steel. These parameters directly modify the

contour holes on the tube surface without affecting -

4.8.7 Gas DA Correction

Click Tools— Auxiliary— Gas DA Correction, and you can see the window below:

Gas DA Correction >

Figure 4-33 Gas DA Correction
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The parameters are shown below:

Table 4-14 Gas DA Correction Parameters

Parameter Description

Ga*election Select the gas for correction.

Set the number of linear nodes for data—the more groups, the more accurate the
Set data groups )

fitting.
Input DA value in Set the DA value automatic distribution according to the equal difference of the
equal difference groups.

DA Output Output the DA value one by one.

4.8.8 Cycle and Production Settings

Click Tools— Auxiliary— Cycle and Production Settings, and you can see the window below:

Cycle and Production Settings X

Pares Hepnzd

Figure 4-34 Cycle and Production Settings
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You can set the production process in this window. The parameters of Cycle and Production

Settings are shown below:

Table 4-15 Cycle and Production Settings Parameters

Parameter Description

o _ If the B-axis uses an absolute encoder, overflow issues may occur. When checked,
Optimize B-axis o ) S o )
) the B-axis will move in the opposite direction during idle movement (when it does
rotation
not affect processing) to mitigate this.
When the option is unchecked, clicking Start triggers a full-file verification to check
Enable single-part if the entire machining program will exceed the software limits (soft limits) during
soft limit processing. If any part of the program exceeds these limits, the machine will not
detection start. When the option is checked, the system performs a dynamic check only for the
next part in the queue.
When checked, the system will automatically detect excessive centering deviation
Check center error o . o . .
. before machining. If the centering deviation exceeds 5 mm, a warning message will
before production
be logged.
In Floating Mode, processes start from the current position, treating it as the
. machining origin. In Werkpiece Mode, the specified start point in the current file is
Y/B axes working o i . . )
q adopted as the machining zero point, moving to that position before starting
mode
processing. It is recommended to use Floating Mode for the Y-axis and Workpiece

Mode for the B-axis during processing.

In the Cycle Production Settings module, you can configure parameters for cyclic production. Cycle
demonstration processing is used in exhibitions to repeatedly machine graphics without laser emission for
demonstration purposes, or to complete full-tube cycle demonstrations with automatic loading/unloading

PLC systems.
In this module, you can:
» | Select to enable or disable Cycle Production.
»  Set the Cycle interval and Planned Cycles.
»  View the current number of completed cycles and clear the data to zero.

»  When the following options are checked, they will automatically clear the completed cycle count.

Save the configured cycle processing parameters when exiting the program.
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In the Production Plan module, you can specify the processing calculation method:
» [ Calculated by the number of parts processed.
»  Calculated by the number of times the file is processed.
» Calculated by the number of times the current drawing is processed.

»  The corresponding meanings of the parameters in this module are as shown in the table below:

Production Plan
Part Production Plan
Finished 94 v |  Clear | PartsPlanned
Total Production Plan
Fred Geor | parts Plnned
Drawing Production Plan
Finished Clear Parts Planned 0 s

Fassword Manage

Figure 4-35 Production plan

The parameters are shown below:

Table 4-16 Production Plan Parameters

Parameters Description

Part production plan  The system counts the number of processed parts and allows manual reset. It will
automatically stop and print completion information upon reaching the specified
quantity. A setting of zero disables this function. The counting function is enabled
in proofing mode but disabled during simulation or dry run

Total production The system calculates based on the number of file processing cycles. The count

plan increments by one each time a file is completely processed. Manual reset is
supported.

Drawing production The system tracks processing cycles for the current drawing. The count increments

plan automatically upon successful completion of each file processing task. A manual
reset function is available for the counter.

Manage/Password The function can be password-protected to prevent unauthorized modification of

production statistics.

www.bochu.com.en


张静华
同上


@ B o c H u TubePro User Manual for Two-Chuck Machines

When importing special drawings (nesting job packages containing multiple processable nesting files

in the production plan), a new module will appear on the existing interface as shown below:

Mest task package production mode

Auto switch to next nesting after preset cuttings finished

Prompt user when the last nesting finished

Figure 4-36 Cycle Production Settings

Once Nest task package production mode is checked, Auto switch to next nesting after preset
cuttings finished will be automatically checked. You can choose whether to check Prompt user when the

last nesting finished.

4.9 Center/Position

Center is used to measure the deviation between the tube center and the rotation center (the center of
B-axis), so that the processing accuracy can be ensured. Thus, the Center shall be executed before
processing, and the software will record the deviation. There are various types of centering in TubePro,

applicable for different tubes.

Table 4-17 Center Parameters

Centering Type General Tube Section

_ Rectangular tubes, round
4-Point Center
tubes, oval tubes.
. Rectangular  tubes, oval [ )
5-Point Center
tubes.
_
Elliptical ~ Tube o
Elliptical Tube.
Center
. Angle steel with an included
L Section Center
angle of 60° ~ 150°.
I-Beam Center For [-Beams. |

Square tube find Suitable for tubes with two
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edge and center adjacent right-angle edges,
such as rectangular pipes,
square tubes, L/C-shaped
steel (angle steel, channel
steel, C-shaped steel), and
special-shaped tubes (select a
suitable centering method
according to the actual tube

section).

Symmetric  Arc Suitable for tubes with

Center symmetric arcs.

Pipes with straight edges in
. the cross-section can all be
Single Face Level U S

used, such as I-beams and

D-shaped steel.
Manual Center Special-shaped tubes that cannot automatically center.
Advanced Manual For center script centering, the centering action can be independently programmed

Center or used with external sensors such as probes and other equipment.

After importing a file, the system will automatically identify the tube type and match a suitable
automatic center-finding method. If multiple automatic center-finding methods are applicable to this tube
type, you can select the automatic centering method in Debugging Quick Settings (i.e., the settings
button below Auto Center); if there is no matching automatic centering method for this tube type, please

select manual centering or advanced manual centering as appropriate.

& Notice: Before center-finding for all tubes, ensure that the tube clamping angle is basically
consistent with the drawing. If the angle deviation is large, first perform Single-Face Level or Set

Current Horizontal State to align the tube clamping angle with the drawing.
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4.9.1 Tube Profile Measurement

Open via Tools— Center/Position— Tube Profile Measurement for manual operation.

Tube Profile Measurement >

Tube Profile Measurement
Support profile measurement for round tube, square tube, rectangular

Please calibrate capacitances

Please complete the tube centering;

Please ensure there is leveled tube surface below laser head

L Mode ~ @ Switchview - - Fit Window jl\"leasure

R corner result:
=
DASurface R corne 2mm - |

—
ABSurface R corne Zmm -+ |

BCSurface R corne 2Zmm -

e e

CDSurface R corne | 2Zmm - =store R. Corne

Figure 4-37 Manual Tube Profile Measurement

In addition to standard cross-section scanning, this function includes measurement and correction of

tube R-corner radii. Parameter explanations are shown below

» Automatic R-Corner Recognition: For square/rectangular tubes or C-channels, the system
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automatically detects R-corners during profile measurement (automatic detection disabled for R <5

mm).

» R corner result: For square tubes/rectangular tubes/C-section steel, the system automatically detects
the size of the radius corner, supports manual modification, and applies it to the current tube, and

updates the radius corner size after manual or automatic tube contour measurement is completed.
» Restore R corner: One-click restoration to the radius corner size in the original drawing.

»  Scan result: After completing tube contour measurement, the scanning result will be displayed in the
tube contour scanning window together with the original trajectory (original trajectory in green,

actual trajectory in cyan).

Figure 4-38 Tube profile measurement

Figure 4-39 Rectangular tube profile
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Unlike the activation method of centering (deviation compensation is applied to the cutting process
as soon as centering is completed), the deviation compensation for tube contour measurement must be
enabled in conjunction with processing parameters. Click Techniques— Others, and check Tube Profile

Offset (V/Y Bevel).

Layer Parameter Setting X

art features ‘{.Tednmel. \iTemnluuem B

1= Load from e H save toFie =

Orepierang  [pefim PKeep Gastn [ smooth Pierce

Cut  Pierce Comer GrooveLayer | Others

Vibration Suppression ‘Smooth Marojoint Tibe profil offset:
] vibration suppress [ Adjust M1: 0.2[] mm [ Tube Profie Offset (/Y Bevel)
Vib Suppress for Interpolation Follow Only [JRoot ratio: [ 30- %
[Miolintspecd | EREr

Fixed height cutting - Interpolation
[ Fixed height cutting - Interpolation
[ | Fixed height cutting without probing
IFenabled, check pierce height:
Out-tube Leadn (Smart Follow)
[1smart Follows for Cut-tube Leadin

smartFolow Length | m. mm

User Notes

Figure 4-40 Tube Profile Measurement

4.9.2 Single Face Level

Click Tools— Center/Position—Single Face Level, and you will see the window below.

Single Face Level X

Figure 4-41 Single Face Level
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Single Face Level can correct a flat surface of the tube to a horizontal state and align this surface
with the default upward-facing side in the drawing. After clamping the tube, single-surface leveling can

match the actual clamping position with the drawing.

If a drawing is imported, the software automatically retrieves the dimensional width; if no drawing is
available, manually enter the width of the surface to be leveled. Then move the nozzle directly above the

tube, click Single Face Level, and click Save after the operation is complete to finish leveling.

Example: For a triangular tube as shown, the drawing defaults the longest side to face upward, but if
the tube is initially clamped with the longest side positioned downward at an angle, it does not match the
drawing and cannot be processed. In this case, jog the longest side to a roughly horizontal position, then

perform single-surface leveling to fully align the clamping state with the drawing.

E +
|
_——— — ——>
X
|
|
(1) Drawing (2) Tube status for first clamping
z T £ |
| |
_—— —— —— ——
x x
| |
| |
(3)Rotate to barely horiental status, and (1) The clamped status is the same as that
start Single Face Level of the drawing, and in horiental status.

Figure 4-42 Triangular tube leveling

When using Single Face Level, ensure all axes have returned to their mechanical origins after
power-up, the tube dimensions are correctly entered, and the cutting head nozzle is directly above the

tube (use Return Center to quickly adjust the nozzle position). After leveling, click Save.
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4.9.3 4-Point Center

Click Tools— Center/Position— Height Controller Center—4-Point Center, and you will see the

window below.

4-Point Center *

4-Point Center

Analyze the cross section shape automatically according to the current file, then find the deviation between the center of the square
tube and the mechanical center.

1.Preparations before Centering

1.Confirm the dimensions of the tube to be cut Width: ight:

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

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

2.5tart Centering

Centering status and
results:

Tube center offset X: -0.112mm | s
Tube center offset Z: -0, 162mm | w Stop

Start Centering

oK Cancel

Figure 4-43 4-Point Center

4-Point Center is applicable to rectangular tubes, round tubes, and waist-shaped tubes. During
centering, the system follows the four surfaces of the tube to find their coordinates, automatically
calculates the deviation between the tube center and the mechanical center, and compensates for it during

cutting.

Before starting, confirm the tube dimensions, ensure all axes have returned origin after power-up,
and verify centering and leveling. Click Start; and the X and Z deviation values will display in the

interface after completion.

4.9.4 5-Point Center

Applicable to rectangular tubes and waist-shaped tubes. Unlike Four-Point Center, this function
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automatically levels the tube, so no separate single-surface leveling is required.

Click Tools— Center/Position—Height Controller Center—4-Point Center, and you will see the

window below.

5-Point Level and Center

5-Point Level and Center
Analyze the cross section shape automatically according to the current file, then find the deviation between the tube center and the
mechanical center,

1.Preparations before Centering
1.Confirm the dimensions of the tube to be cut Width: ight: I:E

2.Confirm that ReturnMid is done and the cutting head is directly [[Juse Precision Leveling
above the tube

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

2.5tart Centering
Centering status and
results:

Tube center offset X: -0.112mm |
Tube center offset Z: -0.162mm Stop

Start Centering

oK Cancel

Figure 4-44 5-Point Level and Center

4.9.5 Multi-Face Center

Click Tools— Center/Position— Height Controller Center— Multi-Face Center, and you will see

the window below.

Multi-Face Center

Multi-Face Center
Analyze the cross section shape automatically according to the current file, then find the deviation between the tube center and the
mechanical center,

1.Preparations before Centering

1.Confirm the dimensions of the tube to be cut Min detectic
2.Confirm that ReturnMid is done and the cutting head ie directly [CIFollower centering at dock height
above the tube

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

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

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 dock height during centering

2.5tart Centering
Centering status and
results:

Tube center offset X: -0.112mm|
Tube center offset Z: Stop

Start Centering

oK Cancel

Figure 4-45 Multi-Face Center
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Multi-Face Center is applicable to triangular tubes, polygonal-section tubes, and non-standard tubes

with at least two non-parallel edges. The center of the non-standard tube is defined as the center of its

outer bounding box.

Click Start, and all edges in the cross-section with a length greater than or equal to the Minimum
Detection Width will be followed. After the following is completed, the system will return to the first
cross-section and automatically calculate the deviation between the tube center and the mechanical center,
displaying the deviation value in Centering status and results. If there is interference with the cutting

head during cross-section following, check Follower centering at dock height.

4.9.6 Ellipse Center

Click Tools— Center/Position— Height Controller Center— Ellipse Center, and you will see the

window below.

Ellipse Center

Ellipse Center

Find deviation between the elliptical tube center and the mechanic center.

1.Preparations before Centering
1.Confirm the dimensions of the tube to be cut Long axis: urt axis: 5

2.Confirm that ReturnMid and Leveling are done and the cutting head
ig directly above the tube

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

2.5tart Centering

Centering status and
results:

Start Centering

Tube center offset X: -0.112mm |~
Tube center offset Z: Stop

oK Cancel

Figure 4-46 Ellipse Center

Ellipse Center can be used to find the deviation between the elliptical tube center and the
mechanical center. Before use, jog the elliptical tube to a state where the major axis is roughly horizontal,
then perform Single Face Level. Ensure all axes have returned origin after power-up, tube dimensions are

correctly entered, and the nozzle is directly above the tube.
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4.9.7 L Section Center

Click Tools— Center/Position— Height Controller Center—L Section Center, and you will see the

window below.

L Section Center *

L Section Center
Calculate the center deviation by leveling both faces of the angle steel,

1.Preparations before Centering

1.Confirm the dimensions of the tube to be cut Width: ight: E

2.Confirm FindEdge Flan

3.Confirm that ReturnMid iz done and the cutting head is directly
above the tube

4,Confirm all axes returned to the origin after power on

2.5tart Centering

Centering status and
results:

Tube center offset X: 0.112mm |~ Start Centering
Tube center offset Z: -0.162mm | ~

: s
Angle steel angle offset A: 0% w Stop

OK Cancel

Figure 4-47 L Section Center

Applicable to angle irons with an included angle of 60° to 150°. Unlike other centering methods, the
result includes L-Beam Angle Deviation A, which provides the deviation (in radians, where 1° = 0.01745

rad) of the angle between the two surfaces from the standard 90°.

4.9.8 Find Edge and Center

Find Edge and Center is applicable to tubes with two adjacent right-angled edges, such as
rectangular tubes, square tubes, L/C steel (angle steel, channel steel, C-shaped steel), and special-shaped

tubes (select a suitable center-finding method according to the actual tube shape).
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Click Tools— Center/Position—Height Controller Center— Find Edge and Center, and you will

see the window below.

Find Edge and Center

Find Edge and Center

Calculate the center deviation by finding edges of the two adjacent faces of the tube

1.Preparations before Centering
1.Confirm the dimensions of the tube to be cut Width: 200mm]  light: E

2.Confirm FindEdge Plan [ALeveling before centering

3,Canfirm that ReturnMid and Leveling are done and the cutting head
is directly above the tube

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

2.5tart Centering
Centering status and
results:

Tube center offset X: 0.112mm |~
Tube center offset Z: Stop

Start Centering

OK Cancel

Figure 4-48 Find Edge and Center

4.9.9 Symmetric Arc Center

Click Tools— Center/Position— Height Controller Center—Symmetric Arc Center, and you will

see the window below.

Symmetric Arc Center

Symmetric Arc Center
Find the deviation between the center of a multi-arc tube and the mechanical center

1.Preparations before Centering
1.Confirm the dimensions of the tube to be cut CW rotatior n

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

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

2.5tart Centering

Centering status and
results:

Tube center offset X: -0,112mm| »
Tube center offset Z: -0.162mm| ~ Stop

Start Centering

OK Cancel

Figure 4-49 Symmetric Arc Center
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Symmetrical Arc Center is suitable for special-shaped tubes with fully curved surfaces (no flat
surfaces) and symmetrical about the YOZ plane. During center finding, the widest surface must face
upward. You can manually jog to roughly level the wide surface, check Level before centering, and the
system will automatically level once before center finding to ensure the wide surface is horizontal. If
fixed fixtures are used during clamping, causing the wide surface to maintain a specific angle with the
horizontal plane each time, you can input the Clockwise Rotation Angle to rotate the pipe to a roughly

horizontal position of the wide surface before leveling (if checked).

4.9.10 I[-Beam Center

Click Tools— Center/Position—Height Controller Center—I-Beam Center, and you will see the
window below. This center-finding method applies to I-beams. Before center finding, confirm that the

system has returned to the center and been leveled.

I-Beam Center 4

I-Beam Center

Analyze the cross section shape automatically according to the current file, then find the deviation between the center of the
H-beam and the mechanical center.

1.Preparations before Centering

1.Confirm the dimensions of the tube to be cut Width: ight: 1c
2.Confirm that ReturnMid is done and the cutting head is directly Leveling befare centering

above the tube

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

2. 5tart Centering

Centering status and
results:

Tube center offset X: -0.112mm | ~
Tube center offset Z: -0,162mm | ~ Stop

Start Centering

oK Cancel

Figure 4-50 I-Beam Center
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4.9.11 Advanced Manual Center

TubePro User Manual for Two-Chuck Machines

Click Tools— Center/Position— Height Controller Center—Advanced Manual Center, and you

will see the window below.

Advanced Manual Center

Advanced Manual Center

Manually find the deviation between the tube center and mechanic center.

1.Preparations before Centering

1.Confirm the dimensions of the tube to be cut

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

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

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

Centering status and
results:

Tube center offset X: | -0.112mm |
Tube center offset 7: -0, 162mm |

m
5]
£

Start Centering

Stop

oK Cancel

Figure 4-51 Advanced Manual Center

Advanced Manual Center is suitable for special-shaped tubes that cannot be automatically centered.

Take the special-shaped tube shown in the diagram below as an example: the software will find the

highest points on the upper, lower, left, and right surfaces, and select one of them as the reference point.

Figure 4-52 Special-shaped tube

For example, if the right point is selected as the reference point, rotate the tube until the right side is

horizontally upward. Jog the cutting head to directly above the right point, click Start Center, and after
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center finding is complete, click Save to exit the interface.

4.9.12 Calibrate B-axis and Square Tube Centering

When the mechanical structure is fixed, the B-axis has a fixed rotation center. Calibrating the B-axis
is to determine the coordinates (X, Z) of this rotation center on the XZ plane. To measure the B-axis

center, a standard rectangular tube without chamfers is required. Before calibration:

» | Ensure the system's X, Z, A, and B axes have returned to their origin positions.

» Move the cutting head directly above the rectangular tube.

»  Enter the width and height of the rectangular tube, click Start Centering to calibrate.

After calibration, the coordinates of the B-axis center and the deviation from the tube center will be

displayed in Centering status and results.

Calibrate B-axis and Square Tube Centering *

Calibrate B-axis and Square Tube Centering

Analyze the cross section shape automatically according to the current file, then find the deviation between the tube center and the
mechanical center.

1.Preparations before Centering

1.Confirm the dimensions of the tube to be cut Width: ight: |£

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

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

2.5tart Centering
Centering status and

resits:
Tube center offset X: -0.112mm | Start Centering
Tube center offset Z: -0.162mm |~
Mechanical center X: -99.99mm |~ Stop
Mechanical center Z: -283.519mm |
OK Cancel

Figure 4-53 Calibrate B-axis and Square Tube Centering

4.9.13 Manual Center

Some special-shaped tubes cannot be automatically centered and require manual leveling, as well as

inputting deviations in the X and Z directions.

Thus, it is essential to level one side of the tube to ensure it is clamped consistent with the drawing.
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If single-side leveling is impossible, jog the tube to roughly match the drawing, then click Manual

Center—Set Current Horizontal State.

Move the cutting head to the midpoint of the tube in the X direction, record the current X mechanical
coordinate, and calculate the center offset in the X direction by referencing the B-axis center calibration

results.|Center offset X = Tube Center Coordinate X - Mechanical Center Coordinate X.

2 Shutter Aiming Laser
mm E — — —
=
- Follow Blow Air
1
—_— — -
S0 60 70 80 90 100 110 120
B (R I -
Feedrate(100%) =
[]
o @ &)
B anual Set Pipe Center Offset = -
Manual Set Pipe Center Offset [ ] (‘;\ Y (+) ! T
Vhen a shape fube is damped, the offset value between the draning center ] ~— —
and rotating center can be set manually
O Low
Machine coordinate Level Position X (-) X (+)
| HIGH
X -0100.152 mm B +0000.000 rad
Y +0025000 mm O
z +0000.000 mm Set Current Horizontal state | | f’—l Y (-) ! 4
B 0001571 rad [] R —
Offset Size: W Oser &
Center offset X: i -0.112mm | L] =) > )
Center offset Z: [ 0. 1627m - | B Samplecut | Dry Run*[L]
I:] 3
N = ¢ ]
2ie~ : 2i¢
22 m =
Return Centerl Manual Center| Auto Center
g
Production Progress Follow State Gas P start*[L] Pause
Part Progress 0/0 State Idle Gas pressure 0.00 BAR
Total Time 0-00:41:05 H 01.00+24.000 mm Type Ar
Total Part 94 € 12345678 B stop
Total Cuts 22 7 +0000.000 mm &
Cuts (this file) 0

Figure 4-54 Manually set the tube center offset

4.9.14 Center During Processing

For longer tubes, issues like twisting, eccentricity, and deformation may occur due to gravity and
other factors. As the tube center may shift after each processing segment, the accuracy is affected. To
address this, center-finding points can be set on the processing graph. When machining reaches such a
graph, an automatic center-finding operation will be performed first before continuing with the

processing.
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For a single selected graph: Click Find Center in the left toolbar to set the starting point of the graph
as the center point. For multiple selected graphs: Click Find Center, and after setting the minimum
interval between center-finding points within the part, the system will automatically place center-finding

points. Additionally, you can choose to perform center finding at the start of each part.

% E ;I'+ E @ i’ /E‘} & ﬁ ﬂ? Q EHiEE Soh b (PLCgyy | PLC Variab
L

Q =l () Enable;

File Open Return Calibrate Calibrate B Manual Swivel A Axis Tools PIC Global Interference FihiEsl(PLC32) i
- = Origin - Capacitance - Axis Center Debug Settings - - - Parameters Protection | YHiFZ[EE(PLCi0) (J Enable]
File Machine Function Debug Monitor Settings Custom Output

Unit: mm

[ Find Center |
Bevel Center

Single Face Center

Tube Profile Measurement

Figure 4-55 Setting center points

The automatic center-finding mode during processing can be selected on the Settings page.

Debug Quick Settings 4 a (\
B (+) Y& | §r
Debug Quick Settings H ~A —
Quick set debug and production related parameters 0
LOW
X (- X+
= G HIGH (£
Forward/Backward distance: @)
e e [Tl (’_1 Y () ! 4
B-auis backward|forward max speed: O R —
Fine edge-finding speed B [lstep o
Rough edge-finding speed | & mjnin | | ] = >
[[]Do not prompt again | | Sample Cut ~ Dry Run*[L]
Centering Canfig D
[(Iset follow height for centering D
= Center Solutions D
= £ . =]
e e e o g
%&?j‘g&! Manual Center = Auto Center
W’k"&“‘b S
= —
L = ]
P start*[L] Pause
B 0.00 BAR

Figure 4-56 Center settings
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4.9.15 Single Face Center

Configure the centering method during processing according to the cross-section type
Section Centerl Single Face Center
[ Shaped Tube Surface Center style Centering Script
| Square Tube Face A Sinale Face Center Not use
[
Rectangular Tubx Face B Sinale Face Center ™ Not use
I Left-L Section Face C Null - Not use
i
| Right-L Section Face D Null Not use
.I[Channel Section| Deviation correction sci Figing & serisit o cented focés dnng
[ cutting, the deviation correction script will ot use
I C-Section
[ |-Beam
—_ X+
Flat Steel ' -
| [ !
‘ v
v Save X cancel

» Based on single-face center finding, expand center-finding modes in file parameters to select

single-face center finding for surfaces A, B, C, or D.

»  Default single-face center-finding modes (7 types): Single Face Center, Left Find Edge, Right Find

Edge, Level + Single Face Center, Level + Left Find Edge, Level + Right Find Edge, and Script

Center.
Surrace | Lenter style
Face A | |S|’nule Face Center |V
INull

Face B Single Face Center

) Left Find Edge
Face .. Right Find Edge

- Level+ Single Face Center [
Face D Level+Left Find Edge

< durir

: Level+Right Find Edge
aiation correction sc|Script Center

[ OO T, T e e T T T OO TE T on scr

Figure 4-57 Centering modes
»  Script Center supports custom center-finding actions or external sensors like probes.
»  Special-shaped tubes default to surface A center finding.

» For tubes with stable errors in left/right edge finding, use deviation correction scripts for

compensation.
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4.10 Cutting Head

4.10.1 BLT Cutting Head Debugging

If you have configure BLT cutting head, also enabled Spot control in Machine Config tool, and
checked BLT, then you can see the BLT Laser Head Diagnosis page on TubePro. Click Tools— Laser
Head — BLT Head Debug, and you can see the window below.

» i Q siE .
o @ o ow

Tools

Monitors

Anxiliary 3

Center,Position 3

Laser Head »

BLTHead Debug
Auto Focus Test

Debug Tools »

Installation Tools

Advanced Tools

HE BLT Laser Head Diagnosis o O x

BLT Laser Head Diagnosis(BLTSim)

This interface provides information and debugging functions related to the BLT series cutting heads.

Function Test - Gas Correction -P_ressurg Test ™

Focus Motor Test Firmware
= Firmware \ter Product I { 0
Jog Up
Return origin Sensors
Jog Down i

T = window stray light: Emdng lens temperature: |1.0°C
Origin signal @ cavity temperature: |2.0°C Focusing lens stray light:
Ready Signal @ sting lens stray light: cti\re window stray light:

| 5 Heeatmsnad @ vindow temperature : dow cavity temperature:

Current Z phase shi1 15.000mm
Motor Positi 3 — Gas pressure:
3.%Dr SN0 11 itia) 7 phase offee{  12.000mm

Speed Curve

Cut gas temperature :

o] [9] [@] [@
Q| | o
JﬁSIH

il 58
=1 o
@ |
o
8

r hazad tamnarahwa= |10 N5 Fanaritzncas |11

200
150
100

50

-50
=100
-150
-200

00:00.000

Focus Motor
Start Monitor | | Stop Monitor Clear Show Value

Figure 4-58 BLT Cutting head debugging
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The meanings of parameters in function testing are as follows:

Table 4-18 Focus Motor Test

Parameter Description

Origin Signal  During origin returning, when the cutting head baffle passes the induction position, the
limit switch is triggered, and the origin signal light turns on.
Ready Signal  After power-on, when the motor has no servo alarm and phase searching is successful,

the ready signal light turns on.

Current When the motor is blocked or stuck, and the motor current exceeds the set value, this
overload signal becomes active.

Current Z Displays the Z-phase deviation of the current homing operation after origin|is completed.
phase shift

Initial Z Displays the Z-phase deviation after completing the installation origin.

phase offset

Location Positions the coordinate of the focus motor.

Table 4-19 Sensors

Parameter Description

Protective Monitors the temperature rise of the protective window to determine its cleanliness,
Window effectively avoiding cutting instability caused by window contamination.
Temperature Alarms are issued when the sensor fails, temperature is high, or temperature rise is
Protective high.

Chamber

Temperature

Cutting Gas Displays the gas pressure and temperature inside the current cutting head, and issues
Pressure a warning when the sensor fails or the monitoring function is not enabled. Cutting
Cutting Gas pressure monitoring thresholds can be configured in Machine Config tool.
Temperature

Capacitance Displays the capacitance value between the current cutting head and the tube. An

alarm will be triggered when the capacitance becomes 0 or the cutting head touches

the tube.
Sensor Head Displays the current sensor head temperature and turns off the laser in advance when
Temperature the sensor head is disconnected. An alarm will be triggered when the capacitance

sensor head temperature is too high or disconnected.
Focusing  Lens It can monitor the contamination of the focusing lens.
Temperature When the sensor fails, the temperature is high, or the temperature rise is high, a
Core  Chamber warning will be issued.

Temperature When the temperature is excessively high or the temperature rise is excessive, an
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alarm will be triggered.

Protective Displays the current gas pressure in the protective window cartridge and issues an

Window alarm when the cartridge leaks air.

Cartridge Gas

Pressure

Upper Protective Contaminants on the mirror cause diffuse reflection of the laser, known as stray light.

Window  Stray The contamination level of the upper protective window can be judged by the

light displayed value to prevent window explosion, and an alarm prompt of Lower
Protective Window Contamination will be issued when exceeding the configured
alarm threshold.

Lower Protective Contaminants on the window cause diffuse reflection of the laser beam, resulting in

Window  Stray stray light.

Light The contamination level of the lower protective window can be determined by the
displayed stray light value. This helps prevent window explosion and triggers an
alarm prompt for Lower Protective Window Contamination when exceeding the
configured threshold.

Focusing  Lens Contaminants on the lens cause diffuse reflection of the laser beam, resulting in stray

Stray Light light. The contamination level of the focusing lens can be determined by the
displayed stray light value.
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Gas Correction adjusts the relationship between the DA proportional valve voltage and gas pressure

to ensure precise pressure output during processing. Click Quick Gas Correction.

i BLT Laser Head Diagnasis

BLT Laser Head Diagnosis(BLTSim)

This interface provides information and debugging functions related to the BLT series cutting heads.

| Function Test | Gas Correction | Pressure Test .

Available Gas

[l Oxygen

Gas pressure
2

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 & B85 9 95 10 105 THNEGH2
DA

[Iisplay detais in debug mode

Quick Gas

Correction Sioe

Calibrated:,02

Figure 4-59 Gas Correction

On the page of Gas Correction, you can monitor the target gas pressure and current gas pressure

values for the selected gas type to determine the current gas status, such as whether there is a gas

shortage.
B BLT Laser Head Diagnosis - O ®
BLT Laser Head Diagnosis(BLTSim)
This interface provides information and debugging functions related to the BLT series cutting heads.
Function Test ™ _:G_as_CurrEd_:iun et
00:00.000 00:30.000 01:00.000 01:30.000 02:00.000 02: 0 00 04:00.000 04:30.000
Start Monitor Stop Monitor Pointer1 Pointer2 Measure Adapt Al [pisplay value
Type: [0z | Target Gas On Gas Off
pressure:
interval:
.
Figure 4-60 Gas Pressure Test
www.bochu.com.en
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4.10.2 Auto Focus Test

Click Tools— Laser Head— Auto Focus Test, and you will see the window below.

i Auto Focus Test

1.Generate test file 2. Set tech parameters
Laser head parameter ‘Set [Beam Width] in the Tech Confio
Beam: 2.1 ~ 3.Focus measurement
o o[ o ] it g s et ot
Foasintenal 0.5 | 4. Write calibration data
CutLine Param Beam sz =
0mm
Tbewelth [ 40mm -] Tbelengin | 40 -] o e
PpeChanfer | Smm -|  Segnentdstence [ S~ S—
; | Wite Galbration |
Magn | 20mm ¥| B ) Sudimtireiltl]
Compensation applies to all cutting
Generate File | parameters.

Figure 4-61 Auto Focus Test

The automatic focus test is used to find the actual focus value corresponding to the zero focus of the

cutting head. The usage steps are as follows:

Step1  Select the spot to be tested, modify the focus range and focus spacing, set the processing line

parameters, and click Generate File to generate a test drawing based on the parameters.

Step 2 Click Layer above the layer color block on the right side of the software page, and set the Beam
Diameter to the spot value to be tested.

Layer Parameter Setting

< Il Technique11

(5 Load from file B save toFile =) A

Pre-piercing [Joefim  |Copy from Techriqueil | [ZkeepGason []smooth Pierce

Cut Pierce  Corner Groove Layer Others

Slow Lead
Cut speed: miin L

Length: 0% mm Fine Tune 50
Speed: 012 mjmin 1000
Nozzle distance: 1| mm
m_ Slow S|
Gas type: | air v o p
— Length: 0 mm Fine Tune: 50
Gas pressure: s/ AR
Speed: 0.12, = m/min 1000,
[IRealtime power requlz [JRealtime frequency re Modify Cur

Wl
w0l
Focus Position: &
Dwel time: 20
Laser off delay: 20
[]Low Pass Filter SIS iz o 5 50 31} w0 5 &0

Recommended User Notes

v OK(O)

Figure 4-62 Beam diameter
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Step 3 Execute the processing operation to cut the test -

Step4  Analyze the cutting effects at different focus points, find the one with the thinnest cutting‘erf
width, enter the corresponding focus value into Focus calibration, and click Write Calibration to

perform focus compensation.

4.11 Debug Tools

4.11.1 Auto Gas Correction

Please refer to‘ias Correction.

4.11.2 Common Axis Debug

You can select the specified axis for jogging, returning origin in this window.

i Common Axis Debug - O X

Figure 4-63 Common axis debugging

4.11.3 Tape Shot

Click Tools—Debug Tools— Tape Shot, and you will see the window below.

Tape Shot >

Figure 4-64 Tape Shot
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Tape Shot is used to check for window contamination in the optical path. The usage method is as

follows:

Step 1  Place tape at an appropriate position below the cutting head.
Step 2 Adjust the laser parameters.

Step 3 Click Burst.

Step4  After emitting Burst, inspect the light spot on the tape to determine whether the lens is
contaminated. If contamination is present, further detection is required to identify the source of

contamination.

4.11.4 Z-Phase Signal Initialization

Click Tools— Debugging Tools—Z-Phase Signal Initialization to open the page as shown below.

B z-phase Signal Initialization = O >

z-phase Signal Initialization

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

Record Z-phase position

X Axis Return Origin X-axis status: Mot initialized
¥ axis Return Origin ‘Y-axis status: Mot initialized
¥2 Axis Return Crigin Y2-axis status: Mot initialized
B2 Return Origin B2-axis status: Mot initislized

Stop Exit

Figure 4-65 Z-Phase Initialization

Perform Z-phase signal initialization when the machine is first manufactured, after mechanical

adjustments, or after resetting the origin switch.
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A Notice: To use this function, check Use Z-Phase Signal i Return Orgin paramcters of i

Configuration in Machine Configuration too‘

Figure 4-66 Using Z-Phase Signal

4.12 Installation Tool

4.12.1 Cycle Production Test

Click Tools— Installation Tools—‘l‘ycle Production Test to display the interface as shown below.

This function is used to set parameters for cycle production . You can fill in the

select the PLC process and cycle count.

& Cycle Production Test Window  — O X

T
-
I

[[]Random Pause+Resume

Minimum randam intery
R

Figure 4-67 Cycle Production Test settings
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4.12.2 Optics Adjustment Interface

Click Tools— Installation Tool— Optics Adjustment Interface, you can see the window below.

Optics Adjustment Interface X

XAXis  Yaxis Y2laser adjustment

Interferometer Program

Dwell time: 0.55 Range: 3000mm

Cydles: i~ Interval: 500mm ~

Speed: 100mms ~ Gap: Smm

[IFirst point gap Program Start Stop.

Figure 4-68 Interferometer program

This function adjusts the optical path of the coordinate axis. Click‘o generate the program in the
blank area below the pop-up window. After confirming the program is correct and the following

conditions are met, click Start to begin measurement:

» Condition 1: The measured axis has correctly returned to the origin, and measurement starts from the
origin.
» Condition 2: The interferometer is ready, and its parameters match those set in the software.

Table 4-20 Interferometer Parameter Table

Parameter Requirements

Dwell time Set slightly longer than the interferometer’s Minimum Stop Cycle to ensure correct point
recognition.
Range Automatically read; must match the value set in the interferometer. Enter negative values

for origin in the forward direction, and positive values otherwise. The system will prompt
for errors during saving.
Cycles Must match the Measurement Count set in the interferometer. Since the software only

reads results from one round trip, multiple measurement data will only import the first set

of results.
Interval Must match the value set in the interferometer; otherwise, data may not be measured.
Gap When moving in the reverse direction, the system will first continue moving the set

distance in the original direction, then return the same distance to eliminate mechanical
backlash. This value should not exceed the interval value minus the tolerance; otherwise,

the interferometer may misidentify it as a measurement point.
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4.13 Advanced Tools

4.13.1 New Motor Tuning Tool

Click Tools — Advanced Tools — New Motor Tuning Tool, and you will see the window below.

Ml New Motor Tuning Tool Fic X
New Motor Tuning Tool
Single AxisDebug | Multiple Axes Synchronization
Sarmping 209
S—
Virtual s Camot uite i Demo mode Start Samping Stop Sarmping + =
Parameter Name val unit
Fit Window Clear Data
Monitorng
320 s 530
520 520
e 510 510 Monitoring Curve
50 500 Torque %)
260 490 490 Speed (s orradis)
450 450 m orrag)
260 a0 a0
450 150
200 50 250
w0 0
20 0 30
2 120
200 40 410
40 00
a0 39 390
390 380
120 370 370
360 360
0 350 350
120 < 310 310
= ™ 5 30 x
100 0 20
310 310
5 30 00
e 2% 20
& 20 20
20 n
s 20 20
20 250
2 20 20
220 230
3 20 220
200 210
20 200 200
190 190
40 180 180
170 7
Y 160 160
150 150
a0 140 180
o 1% 130
0 200 4000 500 800 10000 12000 14000 16000 18000 20000 22000 24000 26000 25000 30000
Y 1:Torque (%) Y2:Speed (mm/s or rad/s) Y3:Follow error (mm or rad) Y4:Position feedback (mm or rad)
Large Small Large Small Large Small Large Small

Figure 4-69 New Motor Tuning Tool

The parameters are shown below:

Table 4-21 New Motor Tuning Tool

Parameter Name | Requirements

Single Axis Debug Mainly used to check if the inertia ratio of the single-axis servo is correct and if the
static torque is normal.

Multiple Axes Used for roundness testing, rectangularity testing, circular tube cladding roundness

Synchronization testing, oblique cutting, and custom trajectory testing. Tests the error between

graphic commands and feedback positions.
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In Test Path, fill in parameters, and click Generate Path to create a test pattern. Click Start Testing;

the blue trajectory displayed on the interface is the feedback actual trajectory, and corresponding error

values will show in Test Results.

Single Axis Debug

Select Test:

Testing Path
Girde Diameter
Start Position

Rotate Direction

Analysis Result

Max Error

Average Radius
Min Radius

Max Radiss

i New Motor Tuning Tool

New Motor Tuning Tool
Sngle 2xis debug and multple axes synchrorization

Muitple Axes Synchronization

[Circle Test -] speed

50 mmfs|
SHz v

Low Pass Filter Start Testing

Mode  +  vew

& Measure X Delete

Codwse v

Generate Path

Clear Resuit

Figure 4-70 View errors

4.13.2 Find Edge Repetition Accuracy

Click Tool—Advanced Tools— Find Edge Repetition Accuracy to display the interface as shown

below.

www.bochu.com.en

Find Edge Repetition Accuracy

Find Edge Repetition Accuracy
Perform FindEdge repeatedly to test and analyze the predsion

Mote:

1. Please confirm a tube is below the cutting head,
and the square tube has done leveling

FindEdge Times 5w

FindEdge Result:

X-axis Edgeout Speed

| i Zm,’rv'nnivrI

Stop

Figure 4-71 Find Edge Repetition Accuracy
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This function tests the edge-finding performance of the height controller to check if it meets
specifications. Normal 2D nozzle edge-finding maximum error: within 0.08 mm. Normal 3D nozzle

edge-finding maximum error: within 0.12 mm.

4.13.3 Square Tube Profile Accuracy

Click Tool—Advanced Tools—Square Tube Section Accuracy to display the interface as shown
below. Section analysis visualizes the appearance of rectangular tubes and tests deviations between the

current tube and an ideal rectangular tube.

Square Tube Profile Accuracy X

S— e
Z&tmshp: Margin: Fmm|
3. Make sure tube is leveled,

4, Locate the cutter above the tube.
5. MAD =Mean Absolute Difference = average absolute error

I Measurement Start I ‘ Stop

Graphical result:

Figure 4-72 Square tube section accuracy

4.13.4 Coordinates Viewer

Click Tools—Advanced Tools— Coordinates Viewer to view the machine coordinates of the current

position or manually switch the main axis controlled by the jog operation panel.

H Coordinates Viewer = O X
Machine coordinate Axis C{}nﬁg:
X: -0100.152 Vs
¥ +0025.000 S v | | viva |
¥ +0414.467 ' . '
Bi: -0001.571 B-axis -
B2: -0001.571 w2 | emms | | s
B3: +0000.000 - -
Bt | | e |

Figure 4-73 Coordinates Viewer
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4.13.5 Create CAD Test File

Click Tools—Advanced Tools— Generate CAD Test File to open the page as shown below.

To facilitate trial cutting, TubePro provides a function to create test files, allowing quick creation of

through-hole graphic on rectangular tubes for simple testing.

Create Test File >

Figure 4-74 Create CAD test file

Select rectangular or circular holes and set the distance from the hole center to the near end face. Set
tube surface *.DXF cladding, import the corresponding *.DXF file, and enter the cladding start position

and left/right section distances.
4.13.6 Advanced Debug Tools

Click Tools—Advanced Tools—Advanced Debugging Tool and select Set Current as Mechanical
Origin to set the current position of the cutting head as the origin (resetting X/Y/A/B coordinates to 0).

Please use with caution.
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4.14 Global Parameters

Global parameters include settings for production, motion parameters, algorithm parameters, and

regular units.

Global Parameter Settings x

Production Settings  Motion Parameters  Algorithm Parameters
Production Settings
Task End, ¥-axis return: (EndPoint v | GasOn delay: Pe
Task End, B-axis rotate: “ GasSwitch delay: ms.
Quick Frog Leap distance: [ 15]v]mm Cosing pornt delay: [ 1000+ ]ms
e e e 100[% GasOFf delay: ms
Max follow height: [ &~]m Stepback when resume: [ 2~]mm
Height controller fallow n-place delay: [ ovms
[IFrog Leap lift [[]Enable auto loading
[/ Trave! path optimization []Enable auto unloading
Enable following holder before producton [ chedk chuck damping befare production
Couple following holder fter Return Zero []Speed parameters for weight calculation: Constraint Database
[Foliowing holder no return in unloading [[] Auto center rectangular tube at cutoff line.
[ Auto center before production []Gason early
Scan tube profile before procuction ] Early switch technique:
[/ Enable travel Inkage
[ single -axis filter 993« Hz
Regular
‘System urit: Speed unit: mm/s | Rotary axis coord unit: angleRPM |
Lengthurit: Accelraton unit: Gas pressure unit: AR o e |

Figure 4-75 Global Parameter Settings

4.14.1 Production Settings

The parameters are shown below:

Table 4-22 Production Setting Parameters

Parameter Description

Task End, Y-axis ) ) )
Options: Zero Point/End Point.

return
Task End, B-axis For special machine types, the B-axis rotates at the end of processing to facilitate
return loading.
Quick Frog Leap When checked, traveling smaller than this value performs fast Frog leap (no
distance lift/delay), while larger movements use leap with lift/delay; unchecked disables leap.
Lift height when RN o : o

) Z-axis lift height for surface switching without traveling optimization (disabled when
rotation exceeds
10°
Max follow
height

air movement optimization is enabled).

Sets a maximum following height for capacitive sensing limitations of sharp nozzles.

Height controller Time required for the height adjuster to complete following actions.
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Parameter Description

follow in-place

delay

GasOn delay

GasSwitch Delay

Cooling point

Delay

GasOff Delay

Stepback  when
resume

Frog leap lift
Travel path
optimization
Enable auto
loading
Enable auto
unloading

Enable following

holder before
production
Check chuck

clamping before
production

Couple following
holder

Return Zero

after

Speed parameters

for weight
calculation
Auto center

rectangular tube

www.bochu.com.en

This is to make sure that the gas pressure at the cutting head stabilizes after the gas
circuit opens.

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 head. First gas blow after
processing starts adds an extra gas change delay to the gas on delay as the initial gas

on delay.
The time for blowing gas to cool down at the cooling point.

After completion of the cutting process, it is advisable to introduce a delay before
shutting off the gas. By implementing this delay, the number of gas opening actions

for short-distance cuts can be minimized.
Retraction distance of the cutting head when resuming after a pause.
Uses leap lift during travel.

Optimizes Z-axis lift based on tube dimensions in the graph during travel.
Executes the Loading PLC before the File Start PLC when processing begins.
Executes Unloading PLC after the End File PLC at processing completion.

If equipped with a following holders to auto-engage the holder coupled following

mode before processing.

Checks chuck status before starting; prompts an alert if not clamped.

Engages holder in coupled following mode after each homing.

Sets different Y/B-axis travel speeds, accelerations, and cutting accelerations based

on tube weight (up to 6 groups).

Enables real-time deviation calculation for rectangular tubes (only available for bus

systems), collecting Z-value data during cutting to update the configuration file.
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Parameter Description

at cutoff line

Auto center

Forces centering for the first cut of parts (ineffective for non-standard tubes).

before production

(Checked by default) Enables pre-gas activation during travel to improve efficiency

Early GasOn :

and reduce gas on delay per trajectory.
Early switch (Checked by default) Parallelizes process setting time, focus, spot size, laser power,
technique etc., during travel to improve efficiency.

4.14.2 Motion Parameters

Production Settings Motion Parameters  Algorithm Parameters

Travel Parameters

X ¥ A
T e i -— _—
i, [ osls [ oas [ o]t
Travel low-pass fiter: 5 | Hz
Toolpath Cutting Parameters
b @ z
g et e s [ o uim
e — T -
€AD sample predision:
Small circle (diameter)below thi
St e s T e vt
Fly Cut Parameters
Fly cutoveraut: mm System latency: 5034~ | s
Fly cut microjoint
Effective Range of Feedrate
Cutting Process [[]Travel Process
Reguiar
Systemunt: etrarsn | ~ RIS et
Length unit: mm | Acceleration unit: G(0m/s~2) | Gaspressure unit:

Figure 4-76 Motion parameters
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The parameters are shown below:

Table 4-23 Motion Parameters

Parameters Description

Travel Speed for
X/Y/A/B axes

Max travel acceleration
Travel low pass filter

Max Cutting Speed

Cutting acceleration

CAD sample precision

Small circle sample
optimization
Fly Cut Parameters

System latency

Range of Feedrate

www.bochu.com.en

Set the max travel speed for X/Y/A/B axes.

Set the max travel speed for X/Y/A/B axes.

Sets the low-pass filter frequency for travel (default: 5 Hz). Adjust it to a
smaller value to reduce cutting deviation.

Constrains single-axis processing speed for X/Y/A/B axes.

Constrains single-axis processing acceleration for X/Y/A/B axes.

Improves precision and smoothness of processed curves by setting sampling
accuracy.

Sets independent CAD precision for small circles;

Ineffective for TubesT clad circles and punching circles;

Applies to *.igs or .*sat parts

Trajectories are valid for circular holes, not valid for ellipses, rectangular
tubes, or non-closed shapes;

Cutoff lines, replacement with lines, and replacement with points are not
valid.

Sets overshoot distance for fly cuts to ensure complete hole cutting.
Automatically calculates and compensates for system delay via EtherCAT bus
to ensure multi-axis synchronization and hole position accuracy.

Controls cutting speed by adjusting the effective range of feed rate overrides

for process debugging.
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Production Settings Motion Parameters Algorithm Parameters

TubePro User Manual for Two-Chuck Machines

Algorithm Parameters
Effidency-predsion weight:
Cutting low-pass filter:

Arc time constant:

Z Axis Algorithm
() Follow

100% Predsion""'.""‘EFﬁdancy

(®) Adaptive Control () Interpolated Follow

Figure 4-77 Algorithm Parameters

The details are shown below:

Table 4-24 Algorithm Parameters

Name & Description

Algorithm

Parameters

Z-Axis
Algorithm

www.bochu.com.en

Efficiency-Precision Weight: Cutting low-pass filter frequency (default: 5 Hz). Higher
machine performance allows higher acceleration and filter frequency.
Small Circle Time Constant: Minimum time parameter for small circle processing

(larger values improve precision).

Three Z-axis control algorithms for different scenarios.
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4.14.4 Regular

Regular
System unit: Metric system -~ | Speed unit: Rotary axis coord unit: rad v
Length et - CGomis~2) | Gaspressre ut: o ol

Figure 4-78 Speed unit

The parameters are shown below.

Table 4-25 Regular Parameters

Name & Descrpton

System unit The system supports two unit types: Metric and Imperial.
» Millimeters per second (mm/s), Meters per second (m/s), Meters per minute
Speed unit (m/min); Millimeters per minute (mm/min);

» Inches per minute (in/min); Inches per second (in/s).

Rotary axis Radians.
coordinate unit Degrees/RPM (degrees per minute) Revolutions + Degrees
Length unit Millimeters (mm); Inches (inch).

»  Metric:

® Millimeters per second squared (mm/s?)
® G (1 G =10 meters per second squared, m/s?)
. ] ® Meters per minute squared (m/min?)
Acceleration unit
® Meters per second squared (m/s?)
» Imperial:
® Inches per second squared (in/s?)
® Feet per second squared (ft/s?)

Gas pressure unit Bar, Psi (pounds per square inch), MPa (megapascals)
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4.15 Technique Parameter Setting

If there are multiple layers of a drawing, then each layer can be configured with specified techniques.

You can configure them according to actual needs.

4.15.1 Cutting Techniques

You can set parameters including Cut speed, Gas pressure, Power, Delay in Techniques.

Layer Parameter Setting x

t features \'i.Techniquel:l

(7 Load from file Bl save toFile = e

Fre-piercing [CJoefim |Copy from Technique1l Keep Gason [ Smooth Pierce

Cut Pierce Corner Groove Layer Others

[slow Lead
S~ -

Length: 0 mm Fine Tune Dut 50,
Lift Height: 10/ | mm
Speed: 0.12 m,min 1000
Nozzle distance: mm
[ slow Stop
Gas type: Air ~
Length: 1} mm Fine Tune 50
Gas pressure: 5 BAR = —
Speed: 0.12 mjmin 1000
Peak power: 100/~ | o
Duty cyce: 100|v| % [ realtime power requlz: [_]Realtime frequency re Modify Curve
Beam dia: Ak | X 20 |-
Focus Position: mm &0 |-
Dwell time: 200/~ ms 40 S P s A S

Laser off delay: ms a0 |- __ ,_,‘ L P | S
E i | | i | |

[ Low Pass Filter

Recommended User Notes
v
< >
v oK(o)
——— LS TLILOUT & L.OO0T VD

Figure 4-79 Cutting techniques
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The parameters are shown below:

Table 4-26 Cut Technique Parameters

Parameter Description

Lift height

Beam/Focus

Dwell time
Laser off delay

Slow Lead

Slow Stop

Low Pass Filter

Realtime
regulation

Modify curve

Defilm

Keep Gas on

www.bochu.com.en

power

The height by which the Z-axis is lifted when traveling from the end of one
cutting path to the start of the next during normal machining operations.

If a cutting head with electric focus adjustment is used, parameters for the
beam/focus can be configured.

The delay from the start of cutting to the movement along the trajectory is set
to ensure that the laser can burn through the tube material.

The time from the end of the trajectory to the laser shutdown.

Used to set the distance, speed, laser frequency, and duty cycle for the starting
part of each trajectory.

Used to set the distance, speed, laser frequency, and duty cycle for the ending
segment of each trajectory.

If enabled, a separate low-pass filter for this layer can be set; if not enabled,
this layer will use the low-pass filter for processing in the global parameters.
Set the relationship between the laser power/frequency and the cutting speed
for trajectory processing.

Specifically edit the curve that maps power/frequency to cutting speed.

The laser power can be reduced beforehand to remove the oxide layer or
protective coating on the tube surface. After checking this option, parameters
for the surface cleaning process need to be configured.

When checked, the gas supply remains continuously on from the start to the

end of processing.
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4.15.2 Pierce Techniques

Click Layer, and you will enter the window to set the technique parameters.

Cut Pierce  Corner Groove Layer Others
Pierce method
(@) NoPierce () 1-stage () 2stage () 3-stage

Pierce method:  Segment Fierce Segment Pierce Segment Pierce
Dwell ime: 1000 1000 1000 ms
Nozzle distance: i 5 15 mm
Gas type: | Air Ajr Air
Gas pressure: 5 5 5 BAR
100 100 100 %
ty cycle: 100 100 50 %,
Pulse Freq: 5000 100 5000 Hz
Beam dia: Z.1 Z1 2.1 i
Focus Position: 0 0 ] e
End focus: g g o mm
Dwell time: 200 200 200 i

Laser off blow: n=

Figure 4-80 Layer Technique Parameters

Select the layer, and click Pierce, and then you can configure the pierce method, and pierce

parameter.

You can select piercing method, including No Pierce, 1-stage, 2-stage, and 3-stage, and adjust the
parameters. There are three types of piercing, including Segment Pierce, Flash Pierce, Incremental Pierce.
If the piercing method is set to both 2-stage piercing and 1-stage piercing, 2-stage piercing will be
performed first, followed by 1-stage piercing. The related parameters are shown below:

Table 4-27 Piercing Parameter Table

Parameter Description

Segmented Pierce ~ Uses corresponding parameters (power, frequency, duty cycle, etc.) at different
piercing heights to perform piercing within the set time.

Flash Pierce Rapidly changes frequency and power for piercing, enabling fast penetration of
thick tubes.

Incremental Pierce  After piercing at the current height for the dwell time, the cutting head moves to the
next height at a certain speed (speed = height difference / piercing time) while
continuously emitting laser light.

Incremental time The time for the cutting head to move from the current height to the next height.

Nozzle height The height of the nozzle during piercing.

Gas type Sets the gas type used during piercing.
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Gas pressure Sets the gas pressure during piercing.

Peak power Sets the laser peak power during piercing.

Duty cycle Sets the laser duty cycle during piercing.

Pulse frequency Sets the laser frequency during piercing.

Beam diameter If a focusing axis is configured, sets the piercing spot diameter.
Spot position If a focusing axis is configured, sets the piercing focus position.
Dewell time The time the cutting head stays at the current height for piercing.
LaserOff Blow The time for gas blowing after piercing stops.

4.15.3 Corner Technique

Enabling the corner processing technology can improve the cutting quality of pipe corners. On
Corner technique page, you can configure the following parameters: Follow height offset, corner pressure,
peak power, duty cycle, and pulse frequency. Additionally, you can constrain the speed and acceleration

of the B-axis.

3 ‘i.Techn\quell. i

=7 Load from fie Bl save to File = o |
Pre-piercing [Joefim |Copy from Technique 11 ~ Keep GasOn [ Smooth Pierce
Cut Pieroel Corner IGroove Layer Others

Corner Technique

Follow height offset mm

[] Corner pressure 5 BAR

[ Pez %

Oo 100 %

[ Pulse frequenc 5000 Hz

Define corner: =fmm

Limit B-axis speed
[ Limit B-axis speed:
B-axis speed: 1 RPM
B-axis acceleration: 1 radjs?
Recommended User Notes
W
< >

v OK(a)

Figure 4-81 Corner Technique

www.bochu.com.en


张静华




BOCHU

TubePro User Manual for Two-Chuck Machines

The parameters of corner techniques are shown below.

Table 4-28 Corner Technique Parameters

Parameter Description

Follow height
offset

Corner
pressure

Peak power

Duty cycle

Pulse
frequency

Define corner

Limit B-axis

speed

www.bochu.com.en

For the rectangular tube offset value, during a 90° rotation, the value first rises from
zero, reaches its maximum at 45° (which equals the process setting value), and finally
decreases back to zero.

Triangular tubes follow a similar pattern but with a 120° rotation angle, where the
maximum value is reached at the 60° mark during rotation.

Other tube types do not undergo height offset.

The gas pressure generated by the nozzle when cutting tube corners has a default value
of 5 bar.

If the machine’ laser uses DA (Digital-to-Analog) control for peak power, the peak
power during corner cutting can be configured separately.

When cutting corners, the duty cycle can be appropriately reduced to avoid burning the
workpiece.

The pulse frequency during corner cutting is 5000 Hz by default.

When machining 1 mm in the X direction, if the B - axis needs to rotate a set angle, it is
considered that the corner section has been entered. It is recommended to use the
default value 1.146°/mm.

The speed of B-axis has influence on the cutting quality of different tube types. Using
specified B-axis speed can improve the cutting quality without affect the entire cutting

efficiency.
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4.15.4 Part Features

Part Features are the parameters for different tubes or files.

Layer Parameter Setting

- =l
part features | [ z
o g
Section Type Square Tube Section size: W50.0 X H50.0 mm _E
Center type 4-Point Center D
Centering Script Null
Thickness 2mm > Tube Length 425mm -
Material Type Steel v Caloulate Assist DA by Weig 0 o Database D
Tube weight | 3.063Kg/m v Ll
Centering method in cutting D
Face A Single Face Center D
Centering Script Mull x + D
Face B Single Face Center ' b D
Centering Script Nl q:_L-!.._.. [ ]
Face C Single Face Center + e D
Centering Script Ml D B .
= - 4
Face D Single Face Center D
e
Centering Script Pl + c = .
Deviation carrection ol .
script
1f using a script to center faces during cutting, 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(O)

Figure 4-82 Part Feature

The parameters are shown below

Table 4-29 Part Feature Parameters

Parameter Name | Description

The system will automatically recognize the section type and dimension based on

Section Type
P the file
Based on different tube types, the system will select the proper centering type.
Center type When processing the graphic with centering point, the system will center first

before cutting.
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Click PLC, and you can edit PLCs in the pop-up window.

 PLC Management

A Warning: Improper setting wil cause serious safety risk!

“Vew v o Save § & = DeieteSelected ' Delete Al i= SingleStep 1= Continuous Execuion X Stop (3] Variable table [@ Parameter Configuration Table [ Saript (¥ Clear Alarm €M Resetiayout '

Progra... 21 % B Current program

Custom PLC\Custom PLC(PLCI)

=278

Add PLC Library{drag to add)

Preset Standart Description

Standard Procet | (1) 1f

ProductonPTac| | | ) o conditon s met

Alarm processin, B

AutoSetPLC Open Output ok
& X Condition not met

Custom PLC
L Add Custom PL(| [} Close Output Port
r

[a2(02)]

s

Parameter
[Iput Active A1(X LAxis-+ imit)]

[a2(02))

Enable State

i

‘Custom Device |

While
Alarm Process

") Open Cutput Port
" Delay
[ Close Output Port.
[7] ooling pont defay
[ customPLC

[a2(02))

[A2(02)]

[Output Active 0]

[1000 ms]

[Custom PLCD]

|5 Motion Axis

|5 Piking Follow

Enter to search

i Laser ~
! Foeus Contral

4 Gas

f Height Confroller
| Digital input

¥ Digital output

i) Analog output

1 CMunloader

& Delay

) Time measurement

i Common Axis

@ chuck
=/ Holder
Holder Up
Holder Down
Holder Axis Relative Travel
Holder Axis Absolute Travel
Holder Return Orign
Holder Wait for Motion Complete
Holder Absolute Travel Speed
Holder follow-up 2xs Couple
Holder follow-up axis Decouple and Return DodkPos
Holder follow-up 25 Decouple and stop at cent pasiton
A8l holder axes Couple and Follow Up
All hoider axes Decouple and Return DockPos
All hoder axes Return Ongin
Al Safe Holders Up PLC

Figure 4-83 PLC configurations

4.16.1 Overview of Custom Processes

ﬂ PLC Management

Menu b

Warning: Improper setting will cause serious safety risk!

Custom PLC\Custom PLC9(PLC9)

\

“View v v save ¥ & = DeleteSelected ¢"Delete Al := Single Step = Continuous Execution X Stop Variable table [ Parameter Configuration Table [¥] Saript Clear Alarm € ResetLayout "

Program list m Current program

m AddPLC Library(drag o add)

-Preset Standard Cutting

- Standard Process

Production Process Flow

- Alarm processing

- Auto-Set PLC

Custom PLC

Add Custom PLC
Custom process(parallel)
- Custom Device Status

- Alarm Process

= Condition is met
[ open Output Port

= 3 Condition not met
[ Close Output Port

[ Open cutput Port

While

['] Open Output Port

D Delay

+ D Close Qutput Port
D Cooling point delay
[ custom PLC

‘

[Input Active A1(X LAsxds+ fimit)]

[a2(02)]

[2(02)]
[A9({Laser Aiming)]
[Output Active 0]
[A2(02)]

[1000 ms]
[A2(02)]

[Custom PLCO]

Enable State

[inter to search

+Laser

4l Focus Control
+Gas

' Height Controller
+Digital input

+ Digital output

# Analog output
'+ CM-unloader

% Delay

# Time measurement
[+ Motion Axis

4 Common Asis
+Picking Follow

# Chuck

Program list ‘

Current program

Holder Axis Relative Travel

“Holder Axis Absolute Travel

“Holder Return Origin

“Holder Wait for Motion Complete

“Holder Absolute Travel Speed

“Holder follow-up axis Couple

“Holder follow-up axis Decouple and Return DockPos
“Holder follow-up axis Decouple and stop at current position
-All holder axes Couple and Follow Up

* All holder axes Decouple and Return DockPos

- All holder axes Return Origin

LAl E3fe Haldare Lin DI.C

Figure 4-84 Overview of PLC Custom Processes

For more instructions on PLC, please refer to TubePro PLC Instruction.
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4.16.2 Script Function

Enter the Machine Config tool, open the Advanced Configuration interface, check Enable script

function, and save the settings.

In TubePro, click CNC Script Editor from the PLC Process drop-down menu to start writing scripts.

SR

A Warning! tion might 1 Use with caution! Custom PLC\ Bt B (PLC1)

[ Display ~ o/ save 4 Foward & Badonard = Delete selected o’ Delete all i= Singee-step = Continuous Execution X stop [3] variable table [7] Parameter smngsl [3] saript

Wl CNC Script Editor - o X
B P Q Resctham PLC add lbrary (drag to add) 5% 1
~ Custom St T Script Config Param /ﬁm Enter to search
Demo # Laser
TAAER . T  fde  Gas.
Custom2. Height Controller
Custom3  Digitalnput
Customa Digital output
- Customs ) Anclog Output
Custom§  Delay
Cmbon) ] Time messurement
Custms # Motion Axis
. 5 Common axis
Custom1t s
. Custom12 & Holder
Gustom13 Logical condition
Customi4 i ) Auxiliary
Custom1s  Call PLC
Custom16 |  Automation Process
Custom17 | [ Custom PLC(Parallel)
Custom1s | 5 Custom Srit
Custom1 | System
Custom2 5 Debug Function
Custom21 |
Custom22
- Custom23
Custom24
Custom25
Custom2s
Custom27
Customzs
Custom2
- Custom30
Custom31
Custom32
Custom33
Custom34
Custom3s
Custom35
Custom37
Custom3
Custom3
Customa)
P it
< >
Di\fsdata\cyptube2017\js\fsDemo.js.

Figure 4-85 Script

During execution, scripts can trigger different action sequences based on external command (cmd)

values. Configure the Wait for Script Execution Time:
If the timeout is exceeded, the software will issue an alarm prompt.
If set to 0, the software will wait indefinitely for the script to complete.

If unset, the script will run in parallel (non-blocking mode). Scripts can only be stopped via external

calls. Pressing the Stop button will not halt execution.
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Chapter 5 (2-Chuck Functions

5.1 Dodge

Dodge is divided into Laser Head dodge and Chuck dodge. Select the Dodge type according to

your actual mechanical structure. The actions are as follows:

1. During cutting: The Y1 stroke of the main chuck gradually moves toward the dodge position. When

the next cutting trajectory exceeds this position, the dodge action is triggered.

2. Dodge sequence: Execute pre-dodge PLC commands. Move the dodge axis (direction depends on the

selected dodge type).
3. Execute post-dodge PLC commands. The position of the cutting head/chuck changes.
4.  If Enable Y1 Axis Positive Stroke Dodge is configured, the positive stroke of the Y1 axis will also

be updated accordingly.

5.1.1 Dodge Trigger Conditions

The Dodge action triggers if the next cutting trajectory would cause the Y1 axis to move beyond the
specified position. For trajectories on the last part, Dodge can only trigger before the last part if Single

Part Detection is enabled.
Required conditions:

» Condition 1: Part extension length > dodge relative distance - Distance from middle chuck to cutting

head. If not met, dodge is blocked with an alert: Tube will be pulled out of the middle chuck.

» Condition 2: Enable dodge for short parts. If the part extension length < dodge relative distance -
Distance from middle chuck to cutting head, dodge triggers with automatic release of the middle

chuck.
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5.1.2 Cutting Head Dodge Parameter Configuration

Dodge Function

Laser Head Dodge Settings
Enable Auto Dodge

Dodage axis type:
Trigager:Y1 limit coord
Dodge axis:

Dodge relative dis:

Y1 DodgePos to Cutter
MidChuck-to-cutter distance
Before Dodge PLC:

After Dodge PLC:

[IMove Y-axis while dodging

After dodae Y2 relative arip posit

[ Limit B speed after dodae
Use Y1 + range for dodge

Y1 positive range after dodge:

(®) Laser Head

Mot use ~ Speed:

O chuck
6990 ~

1mmy/s Enable external PLC control for dodage axis

Dodge to absolute position 0mm
1 Allow Dodge for Short Part
90|
Bitai(PLCL) i

BiLE (REIE) (PL~

i}

20mmys

7150~

1)
es)

Figure 5-1 Cutting head dodges

» [Trigger: Y1 limit coordinate: The Y1 coordinate that triggers dodge if exceeded by the next

trajectory.

» | Dodge axis: Choose a general-purpose axis and set its parameters.

»  Speed: Movement speed during dodge.

» | Dodge relative distance: Distance to move relative to the current position.

& Notice: Positive/negative values matter. Default direction for cutting head dodge is negative

Y-axis.

» Dodge Axis Absolute Position: Check to move to an absolute coordinate (recommended).

» Distance from Y1 dodge Position to Cutting Head: Distance when dodge triggers.

» Distance from Middle Chuck to Cutting Head: Measured from the outer edge of the chuck jaws.

» Allow dodge for Short Parts: Bypasses checks for tube pullout, allowing single-chuck cutting.

»  Pre-dodge Actions: Custom PLC commands (e.g., Z-axis lift, X-axis reposition, lowering support
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brackets).

» Post-dodge Actions: Custom PLC commands after dodge. Synchronize Y1 Axis with dodge Axis:

Check to move Y1 and the dodge axis together.

» Y2 Cutting Preparation Speed after Avoidance: Speed for Y2 to move to the cutting position (7-axis

systems only).
» Limit B-Axis Speed after Avoidance: Applies speed limits to the B-axis post-avoidance.

» Enable Y1 Positive Stroke after Avoidance: Adjusts the Y1 stroke range. Resets after processing.

5.1.3 Chuck Dodge Parameter Configuration

Dodge Function

Laser Head Dodge Settings
Enable Auto Dodge

Dodge axis type: (O LaserHead (@) Chuck

Trigger:Y1 limit coord

Dodge axis: Speed: immys Enable external PLC control for dodge axis

Dodge relative dis: Dodge to absolute position Omm
¥1 DodgePos to Cutter Allow Dodge for Short Part

MidChuck-to-cutter distance 90|+~

Before Dodge PLC: #LEAI(PLCL) -

After Dodge PLC: LS CEFIE) (PL

Maove Y-axis while dodaing

[ After dodge Y2 relative grip positi i

20mmy's
[ Limit B speed after dodge 50%
Use Y1 + range for dodge
¥1 positive range after dodge:

Figure 5-2 Chuck dodging configuration
» | Trigger Condition & Y1 Limit Coordinate: Identical to cutting head dodge.
» Dodge Axis : Choose a general-purpose axis.
» Speed: Movement speed during dodge.

» Dodge relative distance: Distance to move relative to current position.

& Notice: Default direction for chuck dodge is positive Y-axis.

» Dodge Axis Absolute Position: Check to move to an absolute coordinate (recommended).
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» Distance from Y1 dodge Position to Cutting Head: Distance when dodge triggers.

» Distance from Middle Chuck to Cutting Head: Measured from the outer edge of the chuck jaws.
»  Allow dodge for Short Parts: Bypasses checks for tube pullout.

»  Pre-dodge Actions: Custom PLC commands (e.g., Z-axis lift, bracket adjustments).

»  Post-dodge Actions: Custom PLC commands after dodge.

»  Synchronize Y1 Axis with dodge Axis: Move Y1 and the dodge axis together.

» Y2 Clamping Position after dodge: Position for Y2 to clamp (7-axis systems only).

» Limit B-Axis Speed after dodge: Apply speed limits post-dodge.

» Enable Y1 Positive Stroke after dodge: Adjusts Y1 stroke range. Resets after processing.

5.2 Bevel Cutting

Enable Bevel Cutting in Advanced Tools of the Machine Config tool. Configure the A-axis in the

Axis Configuration page. Refer to TubePro Bevel Precision Marking & Bevel Compensation for details.

www.bochu.com.en “


https://drive.weixin.qq.com/s?k=AJEAqwcIAAcwi7RMyo

@ B o c H u TubePro User Manual for Two-Chuck Machines

5.3 Automatic Feeding

5.3.1 Enable 2-Chuck Automatic Feeding

Check Enable Db chuck AutoFeed in Chuck— Chuck Function (top menu of the Machine Config
Iool). If a tailstock length sensor is installed, check Monitor tailing length input in the Tailing length

input port monitoring section.

Figure 5-3 Chuck Configuration
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5.3.2 Automatic Feeding Configuration

Click Auto Feed in the TubePro top menu and select Enable. Enter the tube length and feeding

range based on your material.

& & _ - )
e 8 2 o b o Py s o g | FLO Yasisble @ BLTHead info SaedHE
Retus Calibrat: Calibrate B Manual  Swi elA\A:ﬂ's Tools | PLC  Global  Interf L QR len e
n Tate rate anu; wiv 00} of erference FEfEEPLCI2) Cycle and Production Settin ThEER
Origin - Capacitance -~ Axis Center Debug  Settings - ~ < parameters Protection | VHEFSEE(PLO10) T (2 Enable Dodge ¥ g 2 L
Machine Function Debug, Menitor Settings Custom Output AssisENC Custom Interface
z s]
=2
= "
5
Auto Feed x
Auto Feed
This function will automatically feed tubes in cutting.
General
Auto Feed: (@ Close ) Enable [ 5how Diagram
Tube Length: [ 1000mm |+ |
Feeding Range: [ oml¥]
DistanceA: omm| |
Cancel

Figure 5-4 Auto-feed

»  General settings
B Tube Length: Length of the current tube.

B Feed Range: Reciprocal stroke of the middle chuck (maximum: Y-axis total stroke).

Tube Length

| FeedRange |

¥-axis Stroke

AutoFeed in machining

Figure 5-5 Feeding Stroke
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CutRange

) Close (@ Enable [ show Diagram e it

TubePro Laser Cutting System for Tubes X

T e

A T o] sl | Feeding range must be smaller than full stroke 2-chuck
model A1:1650.00

AutoFeed Style: O By contour @ By part Omm|

Before AutoFeed: |Pre futo-Fesd PLCE | e

After AutoFeed: Post Auto Feed PLC(H v

[] Auto Feed:

DistanceA: 8000mm |+

Amjmin

0.26

Figure 5-6 The feeding stroke cannot exceed A1l

& Notice: For full-stroke 2-chuck machines, the feeding range cannot exceed Main Chuck dodge

Trigger Position A1 in the dual-chuck parameters.

B Automatic Feeding Judgment:

€ Check Before Cutting Trajectory: Feed if the next trajectory exceeds the feeding stroke.

Minimizes feeding during a trajectory but may increase total feeds (ideal for long parts).

€ Check Before Cutting Part: Feed if the next part exceeds the feeding stroke. Ensures no

feeding during a single part (ideal for short parts).
€ Pre-Feeding PLC: Select PLC commands to execute before feeding.

€ Post-Feeding PLC: Select PLC commands to execute after feeding.

& Notice: Pre/post-feeding PLC commands must coordinate with auxiliary chuck

clamping/unclamping (do not manually configure output ports).

B Distance from Tube Tip to Cutting Head after Loading (Distance A): Measured after loading.
The Y-axis moves forward by Distance A before starting processing.

General

Auto Feed: () Close (@) Enable [ show Diagram

Fecdn e

AutoFeed Style: () By contour (®) By part

Before AutoFeed: Pre AutoFeed PLC(P |

After AutoFeed: |Post Auto Feed PLC(F ~ |

DistanceA: m

Figure 5-7 Distance A
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Tube Length

|

14

»

. .E'|

Feed Range
Y-axis Stroke
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Dist.A

The distance between the top of the pipe and the bottom of the cutting head after loading, DistanceA in the figure. ¥ axis will move in the positive direction for DistanceA, then start to cut. If using [Manual Centering] after loading, set DistanceA to 0.

Figure 5-8 Distance A

& Notice: Set Distance A to 0 if using Quick Align Tube Head after loading.

»  Cutting Stroke

B Enable Cutting Stroke: Restricts all trajectories to a specified range for improved precision on

short features.

& Notice: Cutting stroke must be shorter than the feeding stroke.

»  Tail Detection

B Enable Input Monitoring: Use sensors to detect remaining tube length and prevent empty cut.

B Tailstock Error Compensation: Adjusts for sensor delay. The system calculates compensation

dynamically based on feeding speed.

»  Special Functions:

B Automatic Feeding Mechanical Compensation: Corrects fixed errors from mechanical backlash.

B [ Enable Custom Feeding Speed/Acceleration: Set Y-axis rapid traverse speed during feeding.
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