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Foreword

Thank you for using FACut Plane Bevel Cutting Control Software!

BOCHU FACut Plane Bevel Cutting Control Software (hereinafter referred to as FACut) is a
dedicated control software for plane bevel laser cutting, featuring high precision and high efficiency. The
main functions include Vision Calibration, Swing Correction, Custom PLC, parameter settings,

simulation, and accurate control for laser cutting.

FACut must be used with the HypTronic3 CNC host to perform actual cutting operations. When

running on a computer other than the HypTronic3 CNC host, it will enter demo mode.

Please note that this user manual is only used as the operation instruction of the main program of
FACut software. Please refer to other manuals or contact us for other tools and software installed with

FACut software.

This manual is based on FACut version 1.13.2406.2. We apologize for the fact that the FACut you
are using may differ in some respects from what is stated in this manual due to the continuous updating of

software functions. Contents of this manual are subject to change without prior notice.

Some of the independent feature descriptions linked are currently only available in Chinese. English
versions are being progressively developed and will be updated in due course. If you require immediate

access to specific documentation, please contact technical support.
For any questions or suggestions during usage, please contact us through the information provided.
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.
Safety Statement
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
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according to your cutting process requirements!

Improper parameter setting and operation may lead to poor cutting effects, damage to the cutting
head or other machine components, and even personal injury. FACut-H 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.

The company shall not be held responsible for any direct, indirect, incidental, and/or consequential

losses or liabilities resulting from improper use of this user manual or the product.
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Revision History

Version No. Description

V1.0.0 2023/10/18 The first English edition for FACut 1.6.2210.1.

VI1.1.0 2025/06/30 Updated to BOCHU’s latest documentation templates.
Updated according to the feature set of FACut

1.13.2406.2.

www.bochu.com



@ B o c H u FACut Plane Bevel Laser Cutting Control User Manual

Contents

Chapter 1 Quick Start 1
1.1 Feature HighlIZRtS .......cooiiiiiie ettt ettt ettt e st et st et eneeeneeneesneenees 1
1.2 Acquire and INSTALl........co.ooiiiiee et ettt ettt ettt s et sttt e ne et ene e teenteeneens 2
1.3 QUIECK STATT ...eiuiiiiieiire et ettt ettt ettt et e et e e eteeeaaeeeteeeabeeaeeeabeeeaaeeaseeetseeaseeeaseenseeesseearesssseenseestseeaseenanean 3

1.3.1 PrOCESSING FLOW ...vtiviiiieiieii ettt ettt ettt e s st e s e s st e b e s st e beessesseesseseessenseenseeneensenns 5
1.3.2 TMPOTE DIAWINES ....evveviiiieitieiieeieeieettet et et et et e et esteeseesaeesaesseessessaessessaesseesaenseessesseesseseassesseensesssensesseas 5
1.3.3 Plate Property and Bevel PrOPerty .......coooiiiioiiiiee ettt 6
1.3.4 TECRNIQUE LLAYETS ....eieieiieiieteeee ettt ettt ettt ettt et ekt e et em e et e en b e et e emeeesee et emeenseemeenseeneenneennens 8
1.3.5 AUXITIArY FUNCHIOMNS ...ttt ettt ettt et et st e e ene et e et e steeneeeneeneeenie 9
1.3.6 Z8T0 POINE ...ttt ettt ettt 9
137 MACKIIING ...ttt ettt ettt e e e seeseesseessesseessessee b eesaesbeesseseesseeseenseeseensesseensennees 10

Chapter 2 Graphic Operations 11

2.1 VIEWING GIAPNICS ...ttt ettt ettt et et e et e bt e e et e em e e et e eneeea e e et eseenseemeenseeneeneeensenseennenneans 11
2,11 DIAWING FALE ..ottt ettt ettt ettt ettt e s e bt e ne e et et e et eneeeneeneeenean 11
2.1.2 SeleCting GIAPRICS .. ..evieuiiiieieet ettt ettt ettt ettt et et ettt e sae e e e seeenteene e b e eseenbeentebeeneeeneenes 12
2.1.3 DiSPlaying GIaAPRICS .....cevvieieriieieieeieeieete st ete et ete et esteesee st ettesseesaesseessesseessesseessesssessesssensenseensenssesennes 15

2.2 USEE SCUINES ...veuvieivetieeieetiesteeteesteettesteestesteestesseessesseessesseessesssessesssesseaseesseeseesseessesseessesseessesseensenseensenseensenseenns 17

2.3 GROMMCLTY ..ottt eiieesite et et e et et e et e st esab e e tteeate e sbeeat e e st e easeenseeeateessaeeabeessbeenbeeseeenseenseesateessbeenbeessseenseenseeans 18
2301 SHZE et h et h e e bbbt h bt h et s et h b n bbb enn 18
2.3.2 GEOMIEILIY .ottt ettt ettt ettt b e et b e et e bt sh e bt e ea et e b e e eat e e bt sab e e bt sh bt e bt e e bt e bt e e bt e e bt e sabeeabeenaee 19

2.4 DIAWING GTAPNICS -.ntitietietieite ettt ettt sttt et e e et e et es e bt e st e eae e eeeaeeaeeeseemeeeseensesseenteeneenseeneenseeneeneeenes 20
2.4.1 BaSIC DIaWInNgG TOOLS .....ccuiiieriiiieiiieie ittt sttt ettt ettt et esaeestesseesaesseessesseesseessensesssensesssenseessenseenes 20

www.bochu.com



@ B o c H u FACut Plane Bevel Laser Cutting Control User Manual

242 TEXL ettt ettt ettt et bbbt h b bR b s b a bbbt b bbbttt be e 20
2.4.3 SANAAIA PATS c..c.veiiiiiiieicc ettt ettt 21
244 IMIBASUTE ...ttt et et st sttt a ettt h e e h e e a e e st ae e neeana 22
2.4.5 GTaPRIC OPLIMIZE ....eovievieiieitieieetieieettet et e st et esteetesseesaesseessessaessesssesseessesseassesssessesseensesssensesssessesssensens 22
A0 ALIGN .okttt 23
2.4.7 DISKed HEA ..ottt 23
2.5 BEVEL SETNES ...ttt ettt ettt ettt et e ettt e bt et e et eaeeeaeemeeseeemeeeseentees e et e ese et e eneeeseenseeseenseeneensesnean 25
2.5.1 BEVEL PIOPEILY -ttt ettt et ettt ettt ettt et et e et e e en et e emeesaeemeeseeenaeeneensesneenteeneans 25
2.5.2 Create SPecial BEVEL.......oooiiiiiiieeeeee ettt e enean 29
2.5.3 Set BN BEVEL ...ttt 30
2.5.4 TOOIPALN SPLIt....viviiiieeieiieiecte ettt ettt ettt e e sseesteeseesaesseessesseesseessesseessenseessenseessenseenes 33
2.5.5 BEVEL EXIENA ...ttt 34
Chapter 3 Technique Settings 35
Bl LAALIIE ..ttt ettt a e a e bt bt ettt ae e ennen 35
3.1.1 Identify INNEer/OULer COMEOUL .......ccuieiiriieieetiete et ete sttt ettt e bt et et e e eseenteeseeseeeseesseeneesseensesseensenneans 35

3. 1.2 AU0 LAALING ...t 36
3.1.3 Manual Leadline ......c.coueviuiiiuinieiiieiinieerecret ettt ettt 37
3.1.4 Check LeadliNe ...c..c.ooveuiriiiiniiiiicinicirceeece ettt 37
3.2 Kerf COMPENSALION ...ttt ettt ettt ettt ettt et e e st e bt et e e st e aeesseemeeebeemaeeseenseeseenseeseeneeeseeseeneenneeneenneeneas 38
3.2.1 BeVel COMPENSAtION -....eeuiiiieniieiietietieeteette et e ettt ete st eteeseeteesee bt esee e st enseeseenseeseeaeeseeseemeesseeneenseensenseans 40
TR I8 2 1= 21 USRS 41
3.4 IMHICTOJOMNE ..ttt ettt ettt ettt et e s teesae et e esaeebeesseeseessessaesseessenseesseseessesseesaeeseansesseenseessensenssenseessenseensanseenes 41
T I € -1 o RSO STUPRRRS 43
3.0 REHET/FILIEL ...ttt 44

www.bochu.com



@ B o c H u FACut Plane Bevel Laser Cutting Control User Manual

3.7 COOINEG POINE ...ttt ettt et ettt e ae et e e et e aae s s e en b e et e en s e es e e st ene e st eneeeseeneeeneenseanean 45
3.8 TECRNIQUE IMATK ...ttt ettt ettt et et st et e e st e eaeemee e et eneesaeemeesneenseeseenteeneanneans 46
3.9 TECHNIQUE SEELINES ....eeetieiieieeite ettt ettt ettt et et e et e bt e s e e te et e e bt e e e e ebeemee s e emteeseemseeseeneeeseenseeseenneeneenneenean 48
3.9.1 Cutting & PiIercing PAramEterS ........covieiiriieiieiieieieetesitestesiee e steeteesaeseessesseessesseessesseessessaessesssessenssens 49
3.9.2 Advanced Parameters ........c.co.ccivueiriiiiieieieieeeere ettt 51
3.9.3 Real-time Power/Frequency Adjustment (POWET CUIVE) ......covveviiuierieiiieieeiieieeieie e see e 52
3.9.4 Gradual Bevel TEChNIQUE ........oeuiieieii ittt sttt et e e e e e enes 52
3.9.5 Save and Read TECANIGUE .......ocueiiiiiieiieiieie ettt ettt ettt et et e e s eeeeneeneeeneas 54
3.10 MANAEE TECANIQUE -....ceueeiieiieiieie ettt ettt ettt ettt ettt et et e e st e b e et e st e es et e ene e bt eneesseeneeeseeneeeneensennean 56
Chapter 4 Tools 58
Z T ATTAY wetetieeieeetee ettt et ettt et et et e et e e s et e e bt e eh ettt e e et e bt e Rt e ea bt e eht e e bt e Rt e eab e e heeeabeeenteeabeeehteenbe e baeenbeeneenn 58
4.1.1 RECTANGUIAT ATTAY ...evienvieiieitieieeieete ettt et et et e et e steestesaeessesseesbessaesseessenseessasseessesseensesssensesssesenssensens 58
O B o) N 2 TSRS SRRPR 59
A2 FLIY QUL ittt h ekt h e btk b s et h b st h e h e bbb bbb n e sttt b et nn 60
N G0 T o SRS SRRPOSRPRI 62
4.3.1 MANUAL CO-CAZE ...vvivieniiiiieieciete ettt ettt et ettt e st e b e s st e b e esa e beesseaseessesseesseeseenseeseessesssesseensesseensens 62
4.3.2 BEVEL CO-CAZEA ATTAY ...vvivveniiiiieie ettt ettt ettt et e eteesaesteesaesae e sesseebeessenseessesseessenseessesseensesseensenns 63
A4 CUL-0TT LITIC ... cvetiiiet ettt etttk ettt sttt ettt ettt ettt eeue et nnere 66
I O} a3 T<] U o) USSP 69
L O =35 16 (<SPS 71
g 7 <) Y] 1) o 12T 71
AU INEST .o b e h e bbbttt ettt 73
49 SOTE etttk h ettt h et bt bbbt bbb e 75
Chapter 5 Machining control 76

www.bochu.com



@ B o c H u FACut Plane Bevel Laser Cutting Control User Manual

5.1 COOTAINALE SYSEIM ... .eeutieiietieiieete ettt ettt ettt ettt e e e e bt ee et e esteeseeneees e e et emee st emeesseemeeaseemseaseenseaseenseeneanseans 76
5.1.1 MaChine COOTAINALES .......eeueeeienieieeeie ittt ettt ettt ettt e et et e et e esee e st eee s st enaeeseebeeseenseeneenseeneeeneenseeneenees 77
5.1.2 Program COOTAINALES .........ccueiuieieiieeie ittt ittt ettt ettt ettt e e et et e s st et e saeenaesseeteeseenteeseeneeeneaseeneeneeenes 77
5.1.3 Return Zero under AbNOTrmal STEUALIONS .....eoverveteieieieieii ettt ettt ettt 78

5.2 MAChINING COMIIOL.....ccviiiiitieiieieeie ettt ettt ettt e et e steesaesaeesaesseessesseesseessenseesaesseessenseessenseensesseensenss 79
5.2, 1 BUISHIIZ .ottt ettt ettt ettt ettt et e et e beeseesseesseeseesseeseessesseessesseessesssesseessenseessenseessaseassesseensesneenses 79
5.2.2 JOZGINE .ottt ettt ettt ettt ettt e s et e n et e e a et e n e e eh e at e e Rt e a e e Rt en bt en e et e en e et e st e bt eneeeteeneeeneeneas 80
5.2.3 DEDUGZINE ...ttt ettt ettt ettt et e bt e st e bt e st e e st ea b e e st et e e ae ettt e ebeenee bt enteebe e teeneenteeneennene 80
5.2.4 MIACKIIING ...ttt ettt et et e e et eae e e et e mae s et e bt e e e e bt es e et e ene et e enteee e et e eneeneeneeneeenean 81
5.2.5 PATBIMETETS .....etiiniieiiinte ettt ettt ettt ettt b et a et sb et s bttt e b et b ettt et eet e bt e 82

Chapter 6 Cutting File 85

6.1 ADOUL ...ttt ettt etttk eh bbbt h e bk bttt n e h s e h e h e eh e bbbt sbe st nnen 85
L O N o o) L (ST 21 SRS 85
6.1.2 Parameter BACKUD ......ccuiiuieiieiieiee ettt ettt ettt ettt et h et b et ne e e ene 86
6.1.3 Save TroubleShOOt FIle ........coiiiiiieiieie et ettt ettt e ae et e e e eee 86
6. 1.4 INC LOZ .ottt ettt ettt ettt et et e et et e e et e e bt e e ab e e bt e s et e e st e e et e e st e eab e e bt e enb e et teenbe e bt e snbeeneeents 87
6.1.5 MAINEEINIAICE ... ettt ettt ettt sttt e e st ea s es e eb e eb e eb e sb e eb e bt be st et e e e et ensenteneeneeneeneeee 88

6.2 TASK .ttt h e h e bt ekt h e bt bbb bbbt et e st e n e bttt b e bt enes 88

6.3 RAYBOX ..ttt h e bbbt e s b ettt enb bt e bt e shte e be e et enee s 88

Chapter 7 Mechanical Settings 89

7.1 REEUITL OTIZIM 1.ttt ettt et ettt e et e e et e e e e eae e s ee e et emae e s e en s e es e enteeseenseenea st eneeeseeneesneensennean 89

7.2 CAlIDIALE ...ttt h et h et bt et h bttt h e a e h e h e eh e bt h e bbbttt ennen 90
7.2.1 Capacitance CaliDIAtION .........ccueiieriieieitieieetieteete et e et ete et e steeseesteesaesseesseesaesseessesseesseseessesseensesseensessees 90
7.2.2 PresSure CaliDIAtION .......ce.eeuiiiiiieiiitirtisteteste ettt ettt b et sttt ettt et ebe bt bt ebeebesbesbenen 91

www.bochu.com



@ B o c H u FACut Plane Bevel Laser Cutting Control User Manual

7.2.3 QUICK Calibrate (fIXEA) ...veeiviieiieieiiiiiecie ettt ettt et e ettt e b e e taeseaeebeeesseessaesssaensaessseesseeenseennes 91
Chapter 8 Software Settings 92
8.1 GlODAL PATAMELET ......cutieieiieiieeii ettt ettt et et e s et e et e e et e e see e e e eb e et e es e et e eneenteene e st aneeeeeennes 92
8. 1.1 CULLING PATAINS .....eeuvieiiiiieie ettt ettt ettt ettt e et esaeeseesbeesaesseessesseesbeessenseessenseessenseessenseensesseenees 92
8.1.2 Motion CONtrOl PATAINS .......c.ovviuirieiiiiiiricietctetc ettt eaees 95

B 1.3 USCI SCTINES ..euvvevvievieareetieieeitete et este et ebeestesteessesseesseeseessesseessesssessesseesseessesseessenseessenseessenseensenseensesseenses 97
814 GAS PATAIMIS ...ttt ettt e b e et e bt et e b e et e b e ea bt e nb b et be e eabeeaee s 97
B2 PLC et bk btk etk bbb e bt bbbt b ettt aenes 98
Chapter 9 Auxiliary 99
0.1 FINA EQ@E ..ttt ettt ettt et ettt e et e b e ese e b e e seesseesaesseensesseenseeseenbeeseenbenseenseeneenns 99
0.1.1 AULO FINA EQ@E ..nvieviiiieieeieeie ettt ettt ettt e s be e s e ebaesbeesaenseesaenseesseseeneesseeneas 99
9.1.2 2-POINt FINA EA@E ....eevviiiieiieieie ettt ettt sae e s b e essesbeesbesseenseeseenseneeenns 100
9.1.3 Manual Find Ed@E ......ccueiuieiieieieee ettt ettt et ettt et sae e s enean 101

L B @ (o] T 1< 1) SRS 101
9.2 QUICK CUE OFF .. b bbbttt bbbt b et b e be e 102
9.2.1 QUICK CUE OFf ...ttt ettt sttt sttt sttt ettt 102
9.2.2 CUL OFFf GUIAING ...ttt sttt ettt ettt ettt ettt st saeaeeaenea 103
9.3 NOZZIE COITECHIOM ...ttt ettt bbbttt et b et be e b e 104
9.3.1 SWING COTTEOTION ....etieiteetiete ettt et e e et et e st e et e et e et e st e ente et e e et em e e st emeeeseemeeeeeeneesaeansesseenseeseenseeneenseans 104

L TR Y ot T o) y (o1 ) USRS 105
94 OLRCT ..ttt bbbt b et bt b e bt b h b st b et b et b et b et b et 108
04,1 TAPE SHOT...eiiieiiiiieieeeet ettt ettt et ettt et e e teesbeesees s eesaesseesee s e eseesaeenseeseensesseenseeteenseesaenreens 108
9.4.2 Stations MANAZEIMENE ........ccveeuierrieiertieterteetesteetesteestesseessesseessesseesseessesseessenseesseseessesseessesseessesseessesses 109
9.4.3 MATK COTTIET ...ttt ettt ettt ettt ne 110

www.bochu.com



@ B o c H u FACut Plane Bevel Laser Cutting Control User Manual

9.4.4 ClEaN NOZZIC ...ttt ettt ettt h ettt et et e e e st e bt e neeeae et e eaeeneeeneenaeeneenteeneens 110
LR R 5 T C (<) Q10731100 oSSR 111
Chapter 10 Tools 112
LO.T DIEDUG .ttt ettt h bt et e b e bt bbbttt e e h e h e bbbt et benae et nee 112
TO.1.T TO BOAIA ...ttt ettt et b bbbt bt sttt e nbe st ennen 112
10.1.2 Height Controller MOMILOT .........ccvieieiieeieiieieste ettt steetesteesbesteesessaeseeseesseessesseessesseensesssessenssesens 113
10.1.3 Motion Control Kernel MOMNILOT ..........oviiiiiiiiieieitieeeee ettt sttt enee e e 116
10.1.4 ViSION CaliDIATION ....eiiiiieiieiet ettt ettt ettt et e bt et esaeeneesbeenteeseenteeneenseeneenee 118
10.1.5 Vision Calibration Parameter Read/WTIte ...........ccoeiiiiiiiiieiiiieieeee e e 118
10.1.6 Capacitance Zero Point CaliDration ............ccecueeieriieieniieierieeiesie et eie e ae st se e sse s e sseessesaeeneeses 119
10.2 EITOT ANALYSIS ...evviiieiieciieie ettt ettt ettt et et e et e s teestesaeessesseesseeseessesssesseesaenseessesseessesseessenseensesseensesseensenseas 120
TO.2.1 MEASUIE EITOT ...ttt ettt sttt ettt ettt et be et s 120
10.2.2 Traj@CtOry CAPTULE ...c.veeueeeiieeeeieeeteeee et ettt ettt et e esee et e e s et et e saeesesseenteeseenteeneeseeneeaseeneeeneeneesneenseenean 123
10.2.3 Swing Precision CaliDIation ..........cc.iiiiiiiiiiieieieie ettt ettt e e eneesee s 124
I T SRS PSTRPRPSTRP 125
10.3.1 Real-time Curve MONIEOTING ......c.vecvieierrieierieetesteestesieetesseesesssessesssessesssesseessessesssessesssesseessesseessessees 125
10.3.2 BLT Cutting Head DIQZNOSIS ......ccvieveriieieiiieieiteeiesieetesteeteeseeseeseesseessesseessesssessessaessesssessessssssenseenns 126
10.3.3 External Device Marking CaliDration .............cccocveruiivierieieiieieeieieeeesre et sse e sseeeesseesesseesessnesens 127
10.3.4 CommON AXIS DEDUE ......eomiiiiiiiiee ettt ettt ettt ettt s et e ne et ene e e enes 129

L BT 4 0 B <] o ] RSSO SUUSPROR 129
10.3.6 MaNUAL CONECTINE ......eeueetieiieetiete ettt ettt e et et e et e ese e bt eneeeseeneeeseenaesmeensesseenaeeneeseeneenneans 130
10.3.7 CyCle PrOQUCHION ...c.vieviieeieie ettt ettt et e ae s e sbe e e e sbeesaesbeesseeseesseessensessaensenseensenns 130
TO.3.8 CYCLE PLIC ..ttt ettt h bbbt b e bt bbb bbbttt enee 131
10.3.9 DIY RUN SEINES ..e.vvevviivieiieiieieeiteete ettt ettt ettt eaesteetesteesbessaesseesaesseessesseessasseassesseessesseessesseensesses 131

www.bochu.com



@ B o c H u FACut Plane Bevel Laser Cutting Control User Manual

10.3.10 TiMe ESIMATION ....eutiutiiiiiiiiieiieiieiteeeteetesee sttt ettt ettt ettt s sttt et eseeaeeneenees 132
10.3.11 Bevel Size CalCulator.........co.coueiiiriirieiiiiieieieee ettt sttt ettt 132
10.3.12 LaSer AdJUSTIMICNE .....eueieieiieite ettt ettt ettt ettt ee e et e st e saeeneesaeeneesseenseeneenteeneenseeneenee 133
10.3.13 Calibrate FIXTUIE .....c.ooueuiiiiiiiiiieiie ettt ettt 133
10.3.14 Dished Head Zero REfErencCe ..........cocoirueiiiiiiiiniiiiicicnieieeeenesetet ettt 134
Chapter 11 Main Interface Status Bar 135
LT St IMOGUIES ...ttt sttt ettt et ettt e b e et b e st sa et ae e aenennens 135
11.2 PrOdUCHION COUNL ....cuititititetet ettt ettt sttt ettt ettt et ettt ea et sbe et et be e e s e 135

www.bochu.com



@ B o c H u FACut Plane Bevel Laser Cutting Control User Manual
Chapter I Quick Start

1.1 Feature Highlights

»  Supports importing 2D drawings in formats such as *.slp, *.1xds, *.nrp2, *.1xd, *.dxf, *.g, *.nc, *.gen,

* txt, and *.dwg.

Automatically optimizes imported files (e.g., *.dxf), including Delete Duplicates, Join Nearest

Lines, Delete Invisible, Automatic Identify Inner/Outer Contour, etc.

Supports various bevel types such as V, Y, X, and K. After importing drawings by outer contour and

confirming plate thickness, the bevel property can be flexibly configured for each part.

Establishes a 3D mathematical model for the rotary mechanism and applies advanced algorithms.
With a vision sampling device, the system performs high-precision sampling and analysis to reduce

machining errors caused by structural accuracy or installation deviations.

Provides compensation mechanisms for plate deformation by performing pre-sampling to quantify

deformation, ensuring machining accuracy across various materials and conditions.

Supports normal vector following to eliminate dimensional deviations caused by different nozzles

and cutting angles.
Supports local editing and optimization of drawings to improve production efficiency.
Offers built-in automatic nesting and co-edge bevel cutting for bevel applications.

Supports Auto Split and Manual Break that allows flexible part property editing without altering the

original drawing geometry.
Supports both vertical and tilted piercing modes.

Supports the editing of technique marks, allowing detailed control of special processing scenarios

such as corners.

Supports the editing of power curves and setting related parameters such as smooth start, smooth end,

corner swing, etc.

Offers two corner motion strategies: Direct Corner Transition and Normal-based Optimization,

balancing cutting stability and quality.
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»  Supports high-speed capacitive edge finding.
»  Provides breakpoint memory for forward and backward tracing.

» Allows positioning to any point during stop or pause, and supports resuming processing from an

arbitrary location.
» Enhanced PLC editing capabilities, supporting script-based logic and process control.
»  Programmable I/O ports with configurable alarm and pre-alarm inputs.
1.2 Acquire and Install

FACut is pre-installed in HypTronic3 by default and can be used directly upon startup.

The HypTronic host PC supports one-click system restore, allowing for quick reset to factory default

settings in case of system issues.

You can also contact the supplier or technical support for the system install package. It will be much

more convenient for subsequent upgrades and restoration.
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1.3 Quick Start

In this section, you’ll see how a debugged machine works normally with FACut.

Before processing, make sure the system has completed operations including Return Origin,
Capacitance Calibration, Vision Calibration, and Swing Correction. Ensure that the A/B axes are
properly calibrated without significant offset. If not, perform the necessary initial setup steps such as

Return Origin and other calibrations.

EEEENE x

m

Figure 1-2 Interface overview (continued)

Before starting the operation, it is recommended that you familiarize yourself with the software
interface. In the figures above, each region is marked with a yellow box and labeled with a number for

reference.

» Area 1: Drawing Toolbar
Starting from version 2024C, FACut separates the toolbar into two sections: Drawing and

Production. The drawing toolbar contains nine major functional zones: View, Geometry, Technique,

Draw, Extend, Bevel, Tools, Align and Order, and Sequencing. Detailed functions will be covered

in later chapters.




@ B o c H u FACut Plane Bevel Laser Cutting Control User Manual

>

Area 2: Left-side Drawing Tools
This toolbar provides a comprehensive set of drawing tools, including Explode, Clip, Technique
Mark, and Dished Head, among others.

Area 3: Technique Settings Panel
After selecting a specific path, click on the colored squares to assign different layers. Click the

Technique button at the top for advanced technique parameter settings.

Area 4:Parameter Settings Panel
This section allows for parameter adjustments such as burst settings and jog settings. You can open

or hide it by clicking the Setfings button in the top-left corner of Area 5.

Area 5: Processing Control Panel
This area enables operations such as turning the Shutter and Aiming on/off, jogging or stepping the
cutting head, performing Frame, Dry Run, Simulate, Lift Up, etc. You can Start machining from

this panel.

Area 6: Log & Alarm Panel
Every operation and machine change is displayed here. The log helps identify the reasons for any

failures and can be exported to technical support for troubleshooting.

Area 7: Status Monitoring Panel
Click the gear-shaped icon in the lower-right corner of this section to adjust the five modules
displayed on the interface, making it easier to monitor machine movement and processing

conditions.

Area 8: CAD View
The main drawing is displayed here. When a shape is selected, its bevel properties are shown in the
top-left corner of this area. Click the telescope icon in the bottom right for a 3D preview. This area

also supports Locate Toolpath, Rotate, and Fine Tune at the bottom.

Area 9: Production Toolbar

As shown in Figure 1-2, this panel includes sections such as File, Machine Tool, Set, Auxiliary, and

Tools. If the secondary bevel function is enabled in FAConfig, the related settings will also appear

here.
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1.3.1 Processing Flow

Import Plate Bevel Technique Zero Start
Drawings Property Property Layers Point Machining

v

Figure 1-3 FACut simple processing flow
1.3.2 Import Drawings

Click File — Open File, you can choose Open File, Import DXF, or Import SLP. After selecting an
option, a file selection dialog will appear. The right panel of the dialog provides a preview of the
machining geometry and its dimensions.

Production

BO R E ¥ ¥

File | AbWgt Task R: 1 m  Calibrate  Remnant h
- > - gin - Production Technique Par:
Open File Ctrl+0  + Open File
New Import DXF
Import SLP

Save as

History File

604001.5lp

20250604002.5lp

Figure 1-4 Import drawings

20 Entities, 1500.00 X 3000.00 X 10.00mm Preview

gl & v O
o | & =

Figure 1-5 Drawing selection and preview
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1.3.3 Plate Property and Bevel Property

FACut Plane Bevel Laser Cutting Control User Manual

Click Plate Property and Bevel Property to set relevant parameters.

Plate Property

Merge

Edit Plate Property
Toolpath =

Mote: After modifying the plate thickness, the bevel toolpath wil
automatically update according to the thickness!

e .

Figure 1-7 Edit Plate Property

Bevel Property %
Bevel Type
Non-bevel Top V bevel Bottom ¥ bevel Spedial V bevel Top Y bevel Bottom Y bevel X bevel Kbevel
Toolpath Type Section Guide
() outer (®) Inner

Toolpath Section Params

Use Bevel Angle + Use Bevel Angle + Use Bevel Width +
© it O oot O Raot

£1
e

Bevel width(w 1) mm

Thickness: 10.00 mm

Cutting sequence(B — A)
Bevel root gap(b): L

Figure 1-8 Set Bevel Property

After adding bevels, select the part and click the telescope icon in the lower right corner of the CAD
view to preview the 3D model of the beveled part.

During preview:

» Hold and drag the left mouse button to pan the model.

»  Scroll the mouse wheel to zoom in or out.
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» Hold and drag the mouse wheel to rotate the model.

»  Click anywhere in the drawing area to exit preview mode.

Figure 1-9 3D model preview

&Notice: This preview is available for individual parts only.
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1.3.4 Technique Layers

Select a part or toolpath and use the technique setting panel on the right to assign the appropriate
layer. For compound bevels, you can either assign multiple toolpaths on a single layer or one toolpath per

layer.

Current thickness: 10.00mm Material: Hot Rolled

X
|
u
|
|
|
L
|
|
|
|
]
|
|
]

In Technique setting, you can either directly import parameters from the technique library or

configure specific technique parameters for piercing, cutting, etc.

2] que Setting - [n
Layer1 Layer 2
W Lay: v

Fedfon  Esaetofie  Copylayer -
Bevel Cutting Settings.
Toolpatha Tookaths Toolpathe | cony |
“ techrique brary B technique ibrary * technique fibrary
ot mered Select Technique x
Cutting Default Common
Cutspé
Nosse| Meteriak (Al v Thidness: 10,0 v |mm Gas: Al - Focws: |All v
distan:
P A ] o Ange: 0.0 ~e Laser Power| Al v
Gas pre ) m ast fiec File Name
ety 1 AL-10.0-02-Double 1.0-0.0° 2025-06-04 10:51:35 AL-10.0-02-DB1.0-0.0°
pressus
2 HR5-10.0-Air-Double1.0-0.0° 2025-06-04 13:36:33 HRS-10.0-Air-DB1.0-0.0°
3 HR5-10.0-Air-Double1.0-0.0° 2025-06-04 13:36:45 HRS-10.0-Air-DB1.0-0.0>1
4 HRS-10.0-Air-Double1.0-0.0° (Marking » 2025-06-04 13:37:53 HRS-10.0-Air-DB1.0-0.0°-2
5 HR5-10.0-02-Double1.0-0.0° 2025-06-04 13:36:46 HRS-10.0-02-DB1.0-0.0*
& HRS-10.0-02-Double1.0-0.0° 2025-06-04 10:54:27 HRS-10.0-02-0B1.0-0.0°-1
Beam
Focus
Dwel t
Laser
delay:
[efim
[Ckeep g
v
oK Cancel
Notes:
%5 Smart Match oK Cancel

Figure 1-11 Read from technique library

&Notice: In FACut, technique library parameters are stored based on Toolpath, not Layer.




@ B o c H u FACut Plane Bevel Laser Cutting Control User Manual

1.3.5 Auxiliary Functions
The following list describes the auxiliary functions needed before and after actual cutting:

» Capacitive Find Edge: Before cutting, the system locates the edge of the plate to determine its tilt and
adjusts the orientation of the geometry accordingly. This ensures parallel alignment between the part

and the plate, improving material utilization and reducing the need for manual alignment.

» Capacitance Calibration: When following fails, an alarm is triggered, or the nozzle is replaced, the
Capacitance Calibration module allows quick one-click calibration on the designated calibration

plate.

» Detect Cutting: For bevel toolpaths, the system runs the toolpath once in following mode at a preset
speed to collect data and compensate for plate deformation. If Realtime Plate Detection is enabled in

global settings, this pre-run step can be skipped when processing fixed-pose bevel toolpaths.

1.3.6 Zero Point

Use the top-right area of the processing control panel to configure the Floating Coordinate System
or Workpiece Coordinate System. You can also use the drop-down menu next to Return Zero to access

previously used zero points.

Return Mark

[&] Dry Run

1® urtup

Figure 1-12 Processing control panel
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1.3.7 Machining

Before machining, please confirm that the equipment is normal without alarm, and the drawings,
techniques, zero points and auxiliary functions to be processed are correct. Also, you can reconfirm
whether the drawings are within the boundary of the plate through Frame, and observe the cutting

sequence by Simulate.

If there is obvious inclination of the whole plate or the area to be processed, you can enable Detect

Cutting in Global Parameter, and then click Start in the processing control panel to start processing.
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Chapter 2 Graphic Operations
2.1 Viewing Graphics

2.1.1 Drawing File

FACut supports operations such as Open File, New, Save, and Save As for drawing files. It also
supports importing *.dxf and *.slp files. Additionally, the File drop-down menu provides quick access to

recently opened files.

Open File

Import DXF
Import SLP

Figure 2-1 File
»  Open File: Replaces the current file with the selected one and opens it directly.

» Import File: The imported drawing appears in a floating state following the cursor. Its reference point
aligns with the preset snapping point in the software. Click anywhere in the interface to place the

drawing into the current file without affecting existing content.

Figure 2-2 Import file - floating state

Figure 2-3 Import file - completed

www.bochu.com
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2.1.2 Selecting Graphics

FACut provides various operations for selecting graphics. The most basic is click selection, where
single clicking a shape selects it directly. A more common method is box selection, where dragging the

mouse forms a semi-transparent box to select shapes.
There are two types of box selection:

»  Left to right drag: Displays a solid blue rectangle. Only graphics fully enclosed in the rectangle will

be selected.

» Right to left drag: Displays a dashed cyan rectangle. Any graphic that is partially or fully enclosed

will be selected.

The diagram below illustrates both methods. In the left image (left to right), only B and C are
selected. In the right image (right to left), A, B, C, and D are all selected. Flexible use of these two
methods can improve selection efficiency. Flexible use of these two methods can improve selection

efficiency.

Figure 2-4 Box Selection Illustration

Regardless of whether click selection or box selection is used, holding the Shift key while selecting

allows you to add new graphics without deselecting the current ones.

= Microjoint ~ ] Relief
[ Fi

Shift+Cirl+N

pound Bevel Toolpaths

Figure 2-5 Select

www.bochu.com
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In addition to the basic operations above, FACut also provides advanced selection options under

Drawing — View — Select, including:

» Basic Operations: Enable All, Invert Selection, Copy, Paste, Cut, Delete, Deselect, and Copy with

Basepoint.
B Deselect: Can also be done by clicking on a blank area of the drawing.

B Copy with Basepoint: Allows you to define a reference point. When pasting, the shape will

maintain the same relative position to the mouse as the basepoint has to the original geometry.

»  Graphic Operations: Select Open Contour, Select Similar Contour, Select All Outer/Inner Contour,

Select Contour Length Smaller than Specified, and Select by Type.

B Select Similar Contour: Supports filtering by layer or angle and selects all shapes that match the

criteria.
B Select by Type: Allows selecting all polylines, circles, or Bezier curves.
» Layer Operations: Select Layer and Lock Layer.
B Select Layer: Selects all graphics on the same layer.

B Lock Layer: The background layer is locked by default. You can also lock marking or other

layers as needed. Locked layers cannot be selected.

» Disable Fast Drag-Copy: Disables the operations such as drag, copy, or rotate the graphics. This will

prevent the malposition of nested graphics.

» Unified Select Compound Bevel Toolpaths: For compound bevels, selecting one toolpath

automatically selects all associated toolpaths.

www.bochu.com
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» Batch Modify: Select a single graphic and click Batch Modify in the Select drop-down menu to open
the Batch Modify window, where the modifications made to the very graphic will be applied to other
similar ones. Supported operations include geometric transformation, applying part techniques,
setting cutting techniques, beveling, sequencing, etc. Assigning layers and applying modifications to

all nesting results are also supported.

Extern Editor B

Batch Modify
Modify a graphic then apply to smiar graphic

.y

[ select~ < Size - | [f Lead - (%) Start Point < Compensation *< Seal * »= Microjoint ~ [j Cooling Point ¥ Filet ™ Relief <> Clear~ | = Outer B Inner
% Bevel Property . Bevel Extend ~ | Split Bevel ~

BE Ve

bETE %

{ENEINEEENERECOEEDO

ClcurentCriy  [Angle Sensitve  [Distinguish (] Apply to ol nest results Cancel

Figure 2-6 Batch Modify

www.bochu.com 14
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2.1.3 Displaying Graphics

FACut offers a variety of display options under Drawing — View — Display.

Drawing  Production

File :
- +/ Display Bevel Lower Surface Path

Display Bevel Information
Display Part Tag

Display Contour Tag
Display Start Point
Display Cutting Path

Display Travel Path

Display Microjoint Tag

Figure 2-7 Display drop-down menu
Display features include:
» Display Bevel Lower Surface Path: Displays the bottom bevel paths as solid white lines.
» Display Bevel Information:
B Display Bevel Type: For example, X bevel is shown in yellow text for X bevels.

B Display Bevel Parameters: For example, X top 15° bottom 30° indicates bevel type and angles

in yellow text.

Current thickness: 10.00mm

Figure 2-8 Bevel Display

B Custom Bevel Parameters: Opens the Custom Bevel Parameters Display window where you

can define what information to show for each bevel type. Refer to the Parameter List and

www.bochu.com



@ Bo c H u FACut Plane Bevel Laser Cutting Control User Manual

preview diagrams to configure the Custom Information.

Custom Bevel Parameters Display X
Custom Bevel Parameters Display

It supports parameters in the format of YS{A1}D{H2}. A is the bevel angle; W is the bevel width; H is the bevel height B is
the bevel root gap

Top Vbevel ' Bottom V bevel  Fixed V bevel  Gradual Vbevel * Top'bevel BottomYbevel Xbevel ' Kbevel Ly

H1l

H2

Parameter List

A1 W1H1B
A2 W2 H2
Custom Information
[X top {A 13> bottom {A2}* Examine
Default OK Cancel

Figure 2-9 Custom bevel parameters display

» Display Part Number: Displays one serial number for each group if graphics are grouped.

» Display Contour Number: Displays a unique number for each shape within a group.
» Display Start Point: Displays as small white circles.
» Display Cutting Path: Displays as green arrows.

» Display Travel Path: Displays as yellow dashed arrows.

» Display MicroJoint Tag: Displays as small white box outlines, indicating where the path is

intentionally interrupted.

www.bochu.com
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2.2 User Settings

FACut allows configuring automatic optimization and drawing board parameters according to their

personal usage habits.

When Auto Optimize settings are enabled, imported *.dxf and other external files will be
automatically optimized based on the configured settings, including: Delete Invisible, Delete Duplicates,

Join Nearest Lines, and Auto Smooth. Auto Sort, Import Unit, and Layer Mapping are also supported.

&Notice: If Auto map layers in DXF file is not enabled, graphics imported with default layer

settings will be automatically assigned to Layer 10.

Configuring Drawing parameters helps improve drawing efficiency. For example, FACut provides
various auto attach features during drawing, such as attach to grid points, key points of graphics, or

graphic boundaries. You can also enable Object Capture, and the Capture Distance can also be defined.

You can also adjust Universal, Nest, Report, and other settings based on Using Habit, including

settings such as remembering Find Edge Settings, toolpath deformation and overlap checks.

When importing *.gen or *.nc0 files, you can also define parameters for Layer Mapping, Auto

Compensate, and Drawing Rotation.

User Settings ? *

User Settings

Freset drawing board configuwration and optimization options.

Auto Optimize Drawing | User Habits Gen/HCO Drawing

Drawing Elements Frecision Control

EADisplay coordinate Cursor size: 32w |Pixel
[Jcress =ymbol follows TeraRe Curzor cente. .. 3~ |Pixel
EADizplay ruler Grip size: E o« [Fixel
[ADizplay path direction Fick precision & e |Pixel
[IDisplay grid Attach dista .. 6w |Pixel

Auto attach

Highlight Display
(@ Ho graphic frame ()Open graphic frame (O 811 frame

[IHighlizht open contour

Object Capture

Fobject Capture Capture distance: Pixel
M Kevpoir

A Endpoint EAmMi dpoint

Center Geometric center

A Hade M auadr ant

[AFPerpendicular foot A Hearest

Tangent

Figure 2-10 User settings

www.bochu.com
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2.3 Geometry

2.3.1 Size

FACut offers seven quick dimension adjustment tools and supports dynamic zooming with specified
base and reference length, accessible via the Size drop-down menu. Click Size or Modify Size in the

drop-down menu to adjust the dimensions of the selected graphics.

Modify Size it
. Modify Size
Modify Size 4 3 )
2 Modify the size of selected graphics.
100mm
H00mm Current size: 1200.053mm 537, 196mm
_ Input new size: | BRI - || 537, 196mm
0.5x Bevel graphics is detected. Non-uniform
transformation is prohibited!
Common size: | Please Select =
Scale Center
(®) TopLeft Ciup (_) Top-Right
OiLeft () Center () Right
(O Bottom-Left (O Bottom () Bottom-Right

Dynamic Zoom | Cancel

Figure 2-11 Modify size

When the lock icon appears as shown below, the width and height are scaled proportionally based on

the original aspect ratio.

Current size: 5359.054mm 2845, 516mm

Input new size: |5359.054m}n v|—ﬁ-g_—|2845.516mn v

Figure 2-12 Lock uniform transformation

To set width and height independently, click the icon to unlock the proportions.

Current size: 5359.0549mm 2845, 516mm

Input new size:  [3359,054mm ~ |—p& | 2845,516mn ~

Figure 2-13 Unlock uniform transformation

Scale Center defines the alignment between the new and original graphics. For example, Top-Left

indicate the graph in new scale at the top left of the original one.

&Notice: Non-uniform transformation of bevel graphics is prohibited in FACut, as it may cause

toolpath errors after bevel properties are set.

www.bochu.com
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2.3.2 Geometry

Transform provides rich geometric transformation tools such as Translate, Flip, Rotate etc.
To use a transformation:

Step1  Select the desired geometry.

Step 2 Choose the corresponding function in the Transform drop-down.

Step 3  Follow the prompts in the log & alarm panel.

l 5z -

Flip Horizontally

Flip Vertically

Rotate 90°CCW Shift+9
Rotate S0°CW Shift+Ctrl+9
Rotate 180°

Rotate

Figure 2-14 Geometry
Locate at the bottom-right corner of the CAD panel:
»  Locate Toolpath: Enter a toolpath number to zoom into and locate the corresponding path directly.

» Rotate: After inputting a desired angle, select the geometry and press A/D to rotate

counterclockwise/clockwise by the specified angle, or W/S to rotate in 90° increments.

» Fine Tune: Enable the checkbox next to Fine Tune, enter a distance, select the geometry, and use
arrow keys to move the graphic incrementally. Hold Ctrl + arrow keys to duplicate the selected

geometry at the specified distance.

www.bochu.com
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2.4 Drawing Graphics

2.4.1 Basic Drawing Tools

The quick-access toolbar on the left supports common shapes like isolated points, polylines, circle
(full circle, three-point arc, sweep arc, and elliptical arc), and polygon (rectangle, rounded rectangle,
polygon, and star). The top drawing toolbar provides more options including: circle (with option to
Replace Circle with Dot), standard part, rectangle (including obround and rounded rectangle, text,

polyline (including polygon and star), and isolated point.

2.4.2 Text

FACut supports both text insertion and curve conversion: Click the text icon in the toolbar, then click

on the CAD panel to insert text. The text will be selected automatically.

Figure 2-15 Text

When text is selected, the Text tab appears, where content, font, size, and style can be adjusted. As

shown in the figure below:

Drawing  Production

Height 10mm
Text Text
Width 100%

i B
Font Tahoma Transform

Angle 0° 3 : : =

Figure 2-16 Text parameter settings
Click Convert to curve, and you will see:

» Converts the text to vector shapes, making it independent from font files. Ensures consistent

appearance across devices, even if the font is not installed.

» Prevents accidental changes to font, size, or style, preserving design integrity.

www.bochu.com
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BOCHU
2.4.3 Standard Parts

FACut supports quick drawing of standard parts. Click the Standard Parts icon to open the standard

parts library.

Drawing | Production

“r Microjoint = [ | Rehet T @

¥ Start Point &5 Outer

lead -
[ Inner [l Rectangle ~ T

1| Reverse ~

[ Fillet ~

- & Cear ~ e
- [} Cooling Point ~

Figure 2-17 Standard parts

Standard Parts x
Add standard parts
Please select a standard part or an online part first, then modify the corresponding part dmensions.
Standard Parts Hea
ChamferRect Hexagon Obround Pentads
With Hole
O £d [
Pentagon Rect With Rect With Rectangle
Center-Corner-...  Coner-Holes
RoundRect  RoundedRect  RoundedRect  RRoundedRect
With Center-Co... With Coner-Holes
*)
[c] A& eC 9
I+]
SngleRoundRect  Triangle Ring Flange
With Center-Hole
Previous page Pagel v Next Page ‘
e

Figure 2-18 Standard parts library

Select the part shape then set the parameters. After selecting a part type, set the corresponding

parameters in the secondary panel.

New SingleRoundRect With Center-Hole

New SingleRoundRect With Center-Hole

Enter parameters to create a new SingleRoundRect With Center-Hole

Parameter

Width
Height
HoleRadius
RRadius

300
200
50
30

Preview

Cancel

Figure 2-19 Standard parts parameter settings

www.bochu.com
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2.4.4 Measure

FACut provides measuring tools for measuring the distance between two points.

H ~ 0 Cut-off Line ~ il Part ~

i Plate ~

Cut ~ B ~ Nest

Figure 2-20 Measure icon

Click the measure icon and select a point on the drawing board then click another point, the log

panel will show a position message between these 2 points.

Figure 2-21 Measure

Right-click or press ESC to exit the measuring status.

2.4.5 Graphic Optimize

Imported graphics are automatically optimized by FACut. The behavior is defined in User Settings

— Auto Optimization.

Figure 2-22 User settings

For manual optimization, use Graphic Optimize in the toolbar. Supported operations include Join

Nearest Lines and Delete Invisible.

[ Part -
nm

+ Nest

]
Join Nearest Lines
Break Curve

Smooth Line

Delete Duplicates

Delete Invisible

Break Grid

Figure 2-23 Graphic optimize

&Notice: Graphic optimization applies to base drawings only and is different from Split.

www.bochu.com
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2.4.6 Align

FACut Plane Bevel Laser Cutting Control User Manual

FACut allows quick alignment of graphics. Select the target geometry, choose a desired alignment

method from the Align drop-down, and multiple objects can be aligned simultaneously.

2.4.7 Dished Head

oo
g o7

[|“=I|:| = 4 M

Sort |® Left Align

. o3| Right Align
Align ar

Horizontal Align

rkpiece C Vertical Align

Bottom Align

Airming [ ] TCrp Align
— Center Align

Figure 2-24 Align

FACut supports hole processing on dished (non-planar) surfaces, including head vertical holes,

normal holes, and projection normal holes. Currently, this function requires a pre-drawn 2D top-view

drawing.

Select the geometry where a dished head hole needs to be configured. Click Dished Head at the

bottom of the left toolbar to enter the dished head editing interface. Guide elements such as longitude,

latitude, and annotations will be automatically identified as non-cutting layers. Click Clear Mark to

remove these auxiliary elements.

www.bochu.com

Extern Editor

Edit Dished Head

(@ Dished Head Hole (- Quick Setup for Normalb: ole G Cutoff Parameter i vel Property 7. | spit bevel

i
o
e
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(€]
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al - %% Microjoint ~ [ Cooling Point " Filet "~ Relief < Clear
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Figure 2-25 Dished head editing
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Select the desired closed curve to be defined as a dished head hole. Click Dished Head Hole. In the
popup window, refer to the diagram and drawing labels to select the hole type, hole phase angle, and the
spherical section angle. Click OK, and a hole label will appear next to the corresponding curve in the

editing window.

Parameter Schematic Diagram Edit hole parameter

Hole Type Vertical hole i
Hale phase angle 270) | ®
Spherical angle 0.1 |®

[ Batch edit angle at same latitude

Restore Cancel
Figure 2-26 Dished Head Hole

If Batch edit the spherical section angle of dished head at the same latitude is checked, all circles
located along the same latitude line will automatically share the same spherical section angle—saving

repetitive operations.

& Notice:

1. When setting normal holes, the 2D top-view must be replaced with a normal-view drawing.

2. If the dished surface is planar, projection normal hole can be used without converting the drawing

from top-view to normal-view.
3. The starting point of each dished hole must lie on the central axis of the geometry.

4. Avoid clicking Clear Mark before completing the hole settings, as this may remove necessary

reference lines.

5. Bevels can be added to dished holes. You can either adding bevels to the original graphics first,
then assign dished hole attributes, or defining all dished holes first, then apply bevels. After a graphic
has been assigned a dished hole property, it becomes grouped. You must ungroup it before applying

bevels.

www.bochu.com
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2.5 Bevel Settings

2.5.1 Bevel Property

Bevel Property X

Bevel Type

Mon-bevel Bottom V bevel Special V bevel Top Y bevel Bottom Y bevel X bevel Kbevel

Toolpath Type Section Guide

O outer @ 1rner

Toolpath Section Params

Reference

wi
A
(®)wse big dmension 2s reference O Use small dmension as reference ’
(@ Bevel Angle :
R

O Customize Bevel by Width

57735
Thickness: 10.00 mm

Bevel root oap(b): m

Figure 2-27 V bevel parameters

Select the graphics to be featured by bevel, click Bevel Property and set relevant parameters to add

required bevels.

Before setting bevel parameters, confirm the toolpath type (inner or outer) of the part. Then
determine the top/bottom bevels based on the reference diagram (the shaded area indicates the retained

part of the workpiece).

For standard V bevels, set Angle 1 and Reference Dimension. Alternatively, you can Customize
bevel by width. The relationship between V bevel geometry and cross-section diagrams is illustrated
below. Drawing Size refers to the size of the selected shape. Big/Small part size refers to the workpiece

size for external cuts and to the sheet size for internal cuts.

Use big dimension as reference Use small dimension as reference

Top Bevel
Bottom \ \
Bevel M — _ _

Figure 2-28 V bevel parameter and cross-section diagram
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If the parts need to be intersected and welded with round or square tubes, please select Fixed V
Bevel and set Bevel Angle and Phase Angle respectively in Special V' Bevel; if you need to process

gradual bevel, please select Gradual V Bevel in Special V Bevel and set Start Angle and End Angle
respectively.

Bevel Property

Top ¥ bevel Bottom ¥ bevel Xbevel Kbevel
Toolpath Type Section Guide
O Outer @ Inner
Toolpath Section Params
(@ Fixed V bevel 2 -
Bevel angle(- 1) ° 1 <1

Phase angle(0- 360 -

O Gradual v bevel

Thickness: 10.00 mm

sttty | ol

Figure 2-29 Fixed V bevel parameter

Figure 2-30 Fixed V bevel

The diagram shows how the top and bottom surfaces align relative to the phase angle

&Notice: Gradual bevel is for open toolpath only!
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For Y bevel, three Toolpath Section Params combinations are supported: Use Bevel Angle + Width,
Use Bevel Angle + Land, and Use Bevel Width + Land. Depending on the selected combination,

corresponding input fields will become available. Fill in the required values and click OK.

Bevel Property X
Bevel Type
Non-bevel Top ¥ bevel Bottom V bevel Special V bevel Top Y bevel Bottom ¥ bevel X bevel Kbevel
Toolpath Type Section Guide
@ outer O Inner
wl
Toolpath Section Params 1
@ UseBevelAngle + ) Use Bevel Angle + (- Use Bevel Width + B A
Width Root Root
1
o
Bevel width(w1) 0.099] - |mm
Thickness: 80.00 mm
79.9423
Cutting sequence(B — A)
Bevel roat gap(b): mm

Figure 2-31 Y bevel parameters

For X bevel, three toolbath section param combinations are supported: Use Bevel Angle + Width,
Use Bevel Angle + Height, and Use Bevel Width + Height. Depending on the selected combination,

corresponding input fields will become available. Fill in the required values and click OK.

Bevel Property

X
Bevel Type

Nor-bevel Top V bevel Bottom V bevel Spedial V bevel Top Y bevel Bottom ¥ bevel

Toolpath Type

Section Guide
(@ outer (O 1nner

Toolpath Section Params

Use Bevel Angle + Use Bevel Angle + Use Bevel Width +
Oyt O heght O hesgnt

Angle1(- 1): 15v]=  Ange2 30[] =

Top width{w1): mm
Thickness: 80.00 mm

Cutting sequence(B — A)
Bevel root gap(h): mm

Figure 2-32 X bevel parameters
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For K bevel, three toolbath section param combinations are supported: Use Bevel Angle + Width,
Use Bevel Angle + Height, and Use Bevel Width + Height. Depending on the selected combination,

corresponding input fields will become available. FACut will automatically calculate the land height for

K bevels. Enter the parameters as required and click OK.

Non-bevel Top V bevel Bottom V bevel Spedial ¥ bevel Top ¥ bevel Bottom Y bevel X bevel

Toolpath Type Section Guide
@ Outer O 1nner =
wi
Toolpath Section Params g
@ Bevel Angle + Ouse Bevel Angle + O use Bevel Width + C B A
Width Height Height 1
Angle1(=1): ®  Angle2 30| =
£2
Top nidthiinD: mm Botiom width(n2): mm b=l

w2

Thickness: 80.00 mm
8.6603 o e 0

Cutting sequence(C — B — A)

ettt o o

Current root height: 71,340mm

Figure 2-33 K bevel parameters

To improve weld penetration strength, FACut allows defining a Bevel Root Gap. This ensures full
contact between the molten weld and the workpiece, enabling full-penetration welding. This setting is

located below the bevel cross-section diagram. Use this setting based on your process requirements.

AN VA"

I

V Bevel
V Bevel with bevel root gap

Figure 2-34 Diagram

If a specific cut order is needed, Y, X, and K bevels support Reverse Toolpath. This setting is also
located below the bevel cross-section diagram, and the cutting sequence is shown in red text. When

enabled, the cut sequence will update accordingly and display in bold red text on the right. Use this

setting based on your process requirements.
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2.5.2 Create Special Bevel

FACut supports creating special bevels such as top-round bottom-square frustum, which is
characterized by two curves with different shapes on the upper and lower surface. It is necessary to select
two straight cutting path to-be-beveled before adding special bevel, then click Create Special Bevel in the

drop-down menu of Bevel Property to enter its modification interface.

Once inside, the top and bottom cut paths will be assigned automatically. You can also click Switch

upper and lower surfaces to modify.

If the path directions are inconsistent, a prompt will appear showing Upper and lower surface line

directions are inconsistent. Select a curve and click Reverse to fix.

Click Edit normal vector and set the Normal vector density to visualize corresponding points

between top and bottom surfaces.

FACut can simulate the cutting process to verify if the bevel angle exceeds machine limits. If
exceeded, an error Mechanical motion range exceeds soft limit will be triggered. In this case, reposition

the start points so their connecting line points to the geometry’s center, as shown below:

Extern Editor H

Create Special Bevel

Select the curves of the upper and the lower surfaces and reat= a spedial bevel

Sze - | [} Lead ~ () Start Point /i Co Cooling Point " Filet ™ Relief & Clear~

I3 select~
o

FZNNEDEENENEREOOEOED

Smgr ';ﬁfé;zd Editnormal vectar [Flcurentonly  []Angle Sensitive [ Distinguish  [] Apply to all nest resuits Cancel

Figure 2-35 Special bevel normal vector

To apply a special bevel to multiple shape pairs, uncheck Current Only. If only the angle varies,
enable Angle Sensitive for batch processing. Layer-specific settings can be achieved by enable

Distinguish Layer, and special bevel can Apply to all nest results.

To modify an existing special bevel, select the shape and click Create Special Bevel again to re-enter

the edit interface. To revert it to its original geometry, click Reset Special Bevel in the drop-down menu.
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&Notice: To create a sample top-round bottom-square frustum, you can draw a 100x 100 square,
then draw a similar-sized circle inside. Select both and use Center Align. After entering the bevel

interface, align path directions, and make sure start points face the same way.

2.5.3 Set Blind Bevel

FACut’s blind bevel feature enables parametric configuration of multiple adjacent straight/beveled
segments on a single contour. This allows the machine to start cutting bevel at any position along the path.

The system will automatically generate transition lines between adjacent bevel and straight segments.

Select the desired contour, then go to Drawing — Bevel — Bevel Property, and choose Set Blind

Bevel from the drop-down menu to open the blind bevel setting window.

Blind Bevel Settings x

Blind Bevel Settings

Set the number of blind bevel segments, the length of each segment, and bevel parameters.

3 Read from bevel Save to bevel :— Override to
R library B3 Jibrary *= bevel library

Total toolpath Toolpath has been set/Total
segment: @ Outer  QIner oo 100.00mm/ 100.00mm Add Toohath

1 Fixed length: 13.00mm I:l Non-bevel Bevel gap: 0.000mm AR ™
TopV bevel Bevel gap: 0.000mm
2 Fixedlength: 50.00mm B A o
Anglel: 20.00°
TopV bevel Bevel gap: 0.000mm
3 Fixed length: 37.00mm ll ¥ O %
Angle1: 30.00°
v
Auto complete unset oK
egment lenath

Figure 2-36 Blind Bevel Settings

You can define the Total toolpath segment, and configure the bevel type for each segment in the
table below. Click Add Toolpath to insert a new segment (length defaults to 0) at the end of the current
segment group. When only one unconfigured segment remains, click Auto complete unset segment

length to automatically assign the remaining length to fill the entire contour.

Currently, blind bevel only supports straight cuts and V bevels, with optional root gap for V bevels.
You can apply the same blind bevel configuration to multiple segments of identical length. When a

segment is locked, it turns gray and both its length and bevel attributes become non-editable.

Segments are ordered from start to end of the contour. To reverse the segment order, select Reverse
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Blind Bevel Toolpath from the Bevel Proverty drop-down.
FACut allows saving frequently used blind bevel settings:

» Save to bevel library: Save current blind bevel settings (name and thickness required). Saved
parameters include: thickness, total length, number of segments, segment lengths, and bevel

parameters per segment.

»  Override to bevel library: Overrides the currently set blind bevel parameter to an existing parameter

in the bevel library. Name and thickness remain unchanged; all other parameters are replaced.

» Read from bevel library: Select a set of parameters and click Read Parameters, current blind bevel

parameters will be refreshed to the selected parameters.

Click Insert to the end to append the selected parameter set to the current list. If the total length
differs from the current contour, each segment length is scaled proportionally. For locked segments, the
total length remain unchanged. When inserted to the end, all inserted segment lengths remain unchanged,

regardless of lock status.

Figure 2-37 Manual blind bevel

FACut also supports manually creating blind bevel transition lines.
Workflow:

Step1  Apply standard bevels to each segment of the contour. For full-penetration welds, remember to

set root gap.

Step 2 Navigate to Drawing — Bevel — Manual Blind Bevel (or select Manual Set Blind Bevel from

dropdown).

Step3  Click on two adjacent segments, and a transition line will be automatically generated between

their start and end points.

Step 4  Right-click or press Esc to exit manual blind bevel mode after finishing.
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If you wish to remove blind bevels:
Step 1  Using Reset Toolpath will reset all bevels on the part, including non-blind bevels.
Step 2 Instead, use Manual Clear Blind Bevel from the Manual Blind Bevel drop-down.
Step 3 Click on the desired contour to revert the entire blind bevel segment to a straight cut.

&Notice:

1. When manually creating blind bevels, follow the contour direction when selecting segments.

2. To remove a blind bevel, you must select and reset the entire blind bevel path in one go.
3. Manual blind bevel can only be applied to paths without Bevel Extend.

4. For one path cutting contours, do not manually add a blind bevel transition line after

splitting/breaking the tool path and setting the bevel separately.
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2.5.4 Toolpath Split

Using a closed rectangle as an example, if a bevel is applied directly to the entire part, all toolpaths

are treated as a single cut completed in one pierce, and the corners are processed using pre-adjusted

normal vector transitions.

When one path cutting bevels do not provide sufficient process stability or when higher cutting

quality is required, use the Drawing — Extend toolbar to apply either Auto Split or Manual Break. Auto

Split automatically adds split points at corner nodes of the part. Manual Break allows manually add split

points along continuous toolpaths.

Please note that the original graphics remains intact after split/break and exhibits the following

characteristics:

» Drag operation is only validated for whole part.

» Different bevel properties and layer can be set for different cutting paths.

»  Attributes of a single toolpath are determined with respect to the entire part geometry.

» For corners with large angles, one path cutting may suffice to meet tolerance and quality

requirements. Considering this, FACut also supports custom Auto Split Params.

Auto Split Settings *

Auto Split Settings

When the corner angle is less than or equal to the

[] auto split Params Split angle: 12088 =

Figure 2-38 Auto split params setting

B Open the Auto Split drop-down and select Auto Split Params, then the Auto Split Params

Setting window will pop up.

B Check Enable Auto Break Params and set the split angle. When the corner is less than or equal

to the split angle, the graphic will be automatically split, otherwise, it remains one path cutting.
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The concave angle is not split.
B This feature is disabled by default, and supports parameter memory (default threshold: 120°).

» If previously split toolpaths need to be recombined, use Merge Toolpath of the Extend toolbar. Hold
Shift to select multiple toolpaths. To restore the geometry to its original state, use Reset Toolpath
from the Merge Toolpath drop-down. This will also reset any added techniques, layers, and features

associated with the geometry.

2.5.5 Bevel Extend

After a bevel is applied, the resulting toolpath is generally closed to ensure part integrity. However,

in some complex cases or after compensation adjustments, the cutting path may become non-closed.

Figure 2-39 Bevel extend

To address this, select the two unconnected toolpath ends, then click Bevel Extend in the Extend

toolbar to restore path continuity. The Bevel Extension drop-down offers the following modes:
» Manual Extend: Select specific edges to extend.

» Auto Extend: Automatically extends all bevels in the selected geometry.

»  General Extend: Automatically extends all eligible bevels in the current view.

To remove previously applied bevel extensions, select the geometry and click Cancel Bevel Extend

from the drop-down.

Additionally, enable Auto Extend After Compensation to automatically re-extend corner edges after

bevel compensation is applied.
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Chapter 3 Technique Settings

This section introduces the technique settings available in FACut. Since most parameters are directly
related to factors such as material properties, laser source, and gas pressure, please configure these
parameters according to your actual processing requirements. All parameters mentioned in this
section—including those shown in images—are for demonstration purposes only and should not be

considered as process recommendations.

&Cauﬁon: Improper or incorrect parameter settings may degrade cutting quality or even damage

the machine. Proceed with caution.

3.1 Leadline

3.1.1 Identify Inner/Outer Contour

When importing external files (e.g., *.dxf), FACut will automatically distinguish between inner and
outer contours. If any edits are made to the path that change the contour relationship, click Sort (any
sorting method will re-analyze the contours), or click the drop-down arrow next to Lead, and select

Identify Inner/Outer Contour.

Lead Params

Check Leadline

Identify Inner/Outer Contour

Figure 3-1 Sort and Identify Inner/Outer Contour

FACut distinguishes contours based on containment relationships: The outermost closed shape is
treated as an outer contour (outside cut). The next enclosed shape becomes an inner contour (inside cut),

and so on, alternating layer by layer. Open contours cannot be recognized as valid layers.

When adding leadlines, leadlines for outer contour starts from outside, while from inside for inner

contour. To manually define cutting direction: select the geometry, then click Quter or Inner accordingly.

+P Ring Cut - - [ Cooling Point ~

Figure 3-2 Inner
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Select the graphic to be set leadline, and click Lead in the top toolbar. In the pop-up window,

configure the following parameters:

A Llead ~

&L Compensation +f Ring Cut

£ Start Point =e

-1- Zero Ref [ Inner

++ Microjoint = 7] Relief

1l Reverse ~ [jFillet ~

Technique

Figure 3-3 Lead

A2 Ga p -

[j Coocling Point =

Leadline Setting

Set Lead

Add lead in and lead out for graphics,

Lead in
Type: Line &
Angle: 0%

] add tiny cirde at lead-in

Lead out
Type: Mone b
Angle: 30% w

[Lead out laser off

Lead Position
(®) Auto select lead position
[ at vertex
Atlong edge

() A ratio to the total graphic length{0~1)
(_) Keep lead position, only change type

COptions
[ Apply to dosed contour

Length;

Radius:

Length:

Radius:

Imm

Smm

imm

[ Apply to outer contour [ Apply to inner contour

Check Leadline

Figure 3-4 Leadline setting

The supported lead type include Are, Line, and Arc + Line. The supported parameters include Type,

Angle, Length, and Radius. You can also add small hole at leadline start point.

&Notice: FACut will automatically choose an appropriate lead-in position based on preferred part

tip or preferred long edge, as previously defined. Any existing lead-in settings on the geometry

(position/type) will be overwritten. If a fixed lead-in position is required, select options such as A

ratio to the total graphic length(0~1) or Keep lead position, only change type.
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3.1.3 Manual Leadline

Click Start Point to change the lead-in line manually. Click a point on the graphic to change the

lead-in location, while keeping the angle and length unchanged.

=e ++ Microjoint = 7] Relief

Eianer 1} Reverse [ Fillet ~

[j Coocling Point =

Figure 3-5 Start point

Figure 3-6 Change lead-in line position

Click point A outside the part, then click point B on the contour. FACut will draw a straight-line

lead-in from A to B.

Figure 3-7 Manual leadline

3.1.4 Check Leadline

Click Lead drop-down menu and select Check Leadline. This function will examine all leadline and
automatically shorten overly long leads to prevent interference or crossover with other parts. Click

Identify Inner/Outer Contour to re-determine leadline positions based on current inner/outer contours.

&Notice: In certain toolpath split scenarios, toolpaths are designed to intentionally intersect

(interfere). Such interference may be normal and expected.
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To apply kerf compensation, select the desired geometry and click Compensation on the toolbar.

After configuring the compensation parameters in the pop-up window, click OK to apply.

Kerf Compensation

Kerf Compensation

kerf width compensation.

Compensation Parameters

Inner width: Smm
N Enable Bevel
Compensation
. Sharp
Corner style: () S (®) Round
$$I;ne|:!ensat|0n Surface Wic ~
Options

(®) Shrink inner, expand outer
() all shrink

() all expand

() Quter shrink, inner expand

., Clear Kerf
Compensation

Compensate open graphics

Auto extend after compensation

*

Figure 3-8 Compensation parameter

The kerf width should be measured based on actual cutting results. After compensation, the new

toolpath will be displayed in green on the CAD panel and used during cutting. The original geometry will

not be cut—it is only shown for reference.

The kerf compensation can be manually set as All shrink or All expand. Or, it can be automatically

determined based on the cut type: Inner shrink, expand outer/Outer shrink, inner expand. You can also

choose the corner transition type between fillet and sharp corners, as shown in the figure below:

Figure 3-9 Kerf compensation corner

In the image, white cutting path is the original one and green is the compensated. It can be seen that
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the compensation on both sides of the vertical line can ensure that the side of cutting path coincides with

the original trajectory, but the corner needs transition. Fillet transitions typically ensure smoother paths

and better alignment with original edges, especially at corners.
FACut supports two Compensation Type:
»  Kerf Width: Compensation width is measured along the laser beam direction.

»  Surface Width: Compensation width is measured along the surface of the sheet.

Kerf Width

Ty

Surface
Width PR

Figure 3-10 Compensation type

To cancel Compensation, please select the figures first, then navigate to the drop-down menu of

Clear and click Clear Compensation; Or directly click the Clear Compensation in the compensation

setting window.
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Check Enable Bevel Compensation in the compensation window, click the right gear icon to

configure compensation values based on bevel type, angle, etc. Bevel compensation parameters can be

saved and read as independent files, and the system automatically detects overlapping angle ranges.

Bevel Compensation Settings

MNon-beveled compensation

Outer width: Inner width:

Compensation
Type: Standard > e

Bevel Compensation(double dick to edit)

Bevel Toolpath| Angle range Outer(mm)
Top Bevel 0.00~15.00% 0.000
Top Bevel 15.00~30.00° 0.000
Top Bevel 30.00~45.00° 0.000

Bottom Bevel 0.00~15,00% 0.000

Bottom Bevel 15.00~30.00° 0.000

Bottom Bevel 30.00~45.00% 0.000

Read from File Save to file

Inner{mm)

0.000

0.000

0.000

0.000

0.000

0.000

jof
of
of
of
of
of

X

Figure 3-11 Bevel compensation settings

Two compensation modes are available:

»  Standard: Matches values based on top/bottom bevel and angle range, regardless of bevel type.

»  Fine: Further distinguishes bevel types (V/Y/X/K), matches values using bevel type, top/bottom, and

angle range.

This interface also supports setting straight-cut compensation. For undefined angles in the table,

default straight-cut parameters will be applied.

www.bochu.com



FACut Plane Bevel Laser Cutting Control User Manual

BOCHU

3.3 Ring Cut
Click Ring Cut on the toolbar after selecting the geometry to improve sharp corner cutting

performance.

Ring Cut

Ring Cut
Create extra cutting path to optimize sharp corner.
Parameters
Max angle:
Min side !

Outlead length:

[ Laser off for ring cut

Optiors

@ Auto
O uter path

O inner path

O Outer and inner

Figure 3-12 Ring cut

3.4 Microjoint

Microjoint insert uncut segments along the path to prevent part lifting after cutting. The laser turns

off at the microjoints. Visually, a micro joint appears as a gap, optionally with a white frame if Display

Microjoint Tag is enabled.

Figure 3-13 Microjoint

Click Microjoint and then click the desired position on the contour to insert. You can continue

adding multiple joints until pressing ESC or switching tools. Microjoints can be added even after

compensation.

Manual Microjoint

Manual Microjoint

Manually add microjoint.

Microjoint length: 2mm

[] Apply microjoint to similar araphics
[ start point at microjoint
[ Add lead at micrajoint

Figure 3-14 Manual microjoint
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When adding microjoints manually on graphics for the first time after clicking Microjoint, it is
necessary to set Microjoint Length in the pop-up window, and you can also Apply microjoint to similar
graphics, Change start point to microjoint, and Add lead at microjoint. In addition, you can also modify

microjoint length by clicking Modify Microjoint in its drop-down menu, and the value will be validated

on the microjoints added later.

Moreover, it is possible to apply Auto Microjoint. Click Auto MicroJoint in the drop-down menu,
set the parameters in the pop-up dialog, and then click OK to get it started. There are two patterns of
adding microjoint: by total number or by interval. For example, you can choose to add 10 microjoints to

each figure, or add microjoint to part geometry every 100 mm interval.

Auto Microjoint X

Auto Microjoint

This function performs microjoint on the graphics based on the
given parameters,

Laser off at microjoints to keep parts attached to plates,

Style Number:
@ BY quantiy Microjoint size:
(O By interval |ADD|Y ol » |
Start point at microjoint [ add lead at microjoint
Avoid Corner
Avoid Corner
Avoid length:
Max angle: 30 w
Apply to

Inner contour: 5 Mid L
Outer frame: 5 Mid L

Size Range

Small contour:

Max width: 30mm -~ | Max height:

Large contour:

Min width: 1000mm = | Min height: 1000mm -

Figure 3-15 Auto microjoint
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3.5 Gap
These four options Seal, Gap, Over-Cut, and Multi-Cut are integrated in the drop-down menu of

Gap. Select graphic and click the target function.

A closed shape by default is sealed, which means the start and end point converge at a same point;
Gap means the start and end point doesn’t join together with a gap in between, while Over-Cut is to add

an extra path at end point. Multi-Cut means repeating cut along the same pass for target times.

Click Gap/Over-Cut tab to pop up the Gap/Over-Cut Settings, and click Multi-Cut to pop up the
cutting counts settings. The setting of Gap/Over-Cut size is only valid for those to-be-set later, not the

ones have been set before.
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3.6 Relief/Fillet

Click Relief to create a release notch for bending process.

Relief

Specify radius:

Soefyradu

Figure 3-16 Release

Click Fillet to open the fillet setting dialog. Select type and size, then click target corners to apply.

Fillet X

Fillet

To create carner style by selected options.

Corner Style
(®) Round fillet
ORound notch
DChamf&r

() Sharp corner

Fillet Params

Figure 3-17 Fillet

Use Fillet All in the drop-down menu of Fillet to auto-apply chamfer to all eligible corners in

selected contours.
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3.7 Cooling Point

Click Cooling Point in the top toolbar and click desired positions on the contour. During cutting, the
laser will pause at these points, stop firing, and delay while blowing air, then resume the cutting. The
delay can be set in Global Parameter — Gas Parameter — Cooling Delay. Cooling points are displayed

on the CAD panel as solid white dots, as shown below:

Figure 3-18 Cooling point

Multiple cooling points can be inserted continuously. Still available after micro joint or

compensation.

FACut also supports Auto Cooling Point. Click Auto Cooling Point in the drop-down menu, set the
parameters in the pop-up dialog, and click OK to apply. Cooling points can be automatically added at
lead-in points and sharp corners. If added at the end of a lead-in, the cooling point becomes part of the
lead-in, not an independent cooling point. It will move or be deleted along with the start point and cannot

be removed using the Clear Cooling Point function.

To delete cooling points, you can hold Shift and click them. If you want to delete all cooling points,
select the graphic, and select Clear Cooling Point in the drop-down of Clear to delete all cooling points

already set.

Cooling points are commonly used in corner processing. They help by pausing the cut and activating

air blowing to cool the area, which prevents corner burning.
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3.8 Technique Mark

Click Technique Mark in the lower left toolbar.

Figure 3-19 Technique mark

In the Add Technique Mark dialog that appears, configure the mark ID, the effective segment of the
technique, and relevant parameters. Click OK, then click the desired position on the path where you want

to apply a specific technique. A technique mark point will be added.

Add Technique mark *
Mark ID: w
Before mark: mm
After mark: mm
Cut speed: mmyfs
Cut pressure: EAR
Gas type: Air o
Peak power: %
200 W

:
Pulse freq: Hz
Beam width: o wlx
Focus position: mm

Cancel

Figure 3-20 Add technique mark
It will be displayed as a yellow point in drawing board, labeled with their ID as shown below:
“Fechniaue marki /)

%echnique mark1

?’Echnique mark?

b
%

echnique mark2

i N |
'ﬁ'ecnmque markz2

Figure 3-21 Technique mark
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During processing, the system will apply the corresponding technique settings within the path

segment defined by the technique marks.
FACut supports adding up to nine different types of technique marks.

» To modify a technique associated with a mark point, select its ID in the Add Technique Mark dialog

and update the parameters.

» To delete a technique mark point, enter the technique mark setting mode, hold Shift, and click the

point to remove it.
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3.9 Technique Settings

FACut provides 17 layers in total, among which layer O is the unprocessed layer. Each of the
remaining layers can be configured independently with technique parameters such as cutting speed, laser

power, gas pressure, nozzle distance, etc.

H Technique Settings - O X
1 Layer1 Layer 3 tayer4 Wl tavers W tavers W taverio Wl taveriz W Laver 14
:_',Taeag“:”” Bl savetwfle  Copylayer -

Bevel Cutting Settings

Toolpatha Toolpathe ToolpathC | cony -
Read from Saveto 1= Overideto =y : = T —————
B ectaaue borery B3 techmigue orary 1= techrigue torary | CoStomname [ 200 55 0- B : SERLIAHE 20.0 %S BE5.00.0

Cut ' Pierce Advanced Power Curve  Gradual Bevel Technigue

Cutting Parameters Smooth Start Parameters [JEnable Lead Technique

Cut speed: mmjs [#]5mooth start

distance:

Gas type: Air ~ Speed: 66.667| + | mm/s
Gas pressure: BAR Duty cyde

Assist
pressure:

: % Dlvepne i~ i 5
: a0l w it %
Smooth end parameters
100 Enable lead drde speed
% Effinodinend
B idth: 2 ~
sam e s m Enable lead focus
Focus postion: = , X .
Du 50 0
el e o . -
e f 1000
delay: Pressure: 0.1
Smart smooth
[ pefim O =i
[Jkeep gas on
Notes:
Smart Ma oK Cancel
tch |

Figure 3-22 Technique settings

Click Technique on the right to open the Technique Settings window, almost all parameters during
the cutting process are included. Click each layer to set the corresponding technique independently. Each
layer corresponds to specific toolpaths, and different bevel toolpaths within the same layer can also be

configured individually.

&Notice: Although toolpaths A, B, and C under the same layer appear in the same color, their
technique parameters are independent. When composite bevels (Y, X, K) are applied to a geometry,
the cutting, piercing, and power curve parameters for toolpaths A, B, and C must be set separately in

the technique setting interface.
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If one toolpath shares the same technique parameters with another or only needs minor adjustments,

you can use the Copy function to quickly duplicate parameters. The logic is Copy from Toolpath A/B/C.

For example, to copy parameters from toolpath A to toolpath C, go to toolpath C’s settings interface and

click Copy — Copy from Toolpath A.

Otherwise, if you set the technique parameters for other layers, it is possible to copy the parameters

from one toolpath of other layers. You can also copy technique parameters across layers. For example, to

copy toolpath A’s parameters from layer 1 to layer 2, go to toolpath A under layer 2, click Copy, then

select Copy from Layer 1 — Copy from Toolpath A in the drop-down menu.

You can also click Copy Layer to batch-copy all layer parameters from another layer.

3.9.1 Cutting & Piercing Parameters

Table 3-1 Cutting Parameters

Cut Speed

Nozzle Distance

Gas Type

Gas Pressure

Assist Pressure:

Peak Power

Duty Cycle

Pulse Freq

Beam Width
Focus Position
Dwell

Laser Off Delay

www.bochu.com

Sets the target speed of actual cutting. Actual speed may be lower due to
acceleration/deceleration at the start, end, and corners of the path.

Sets the height of the cutting head from the plate during cutting.

Sets the type of assist gas used in cutting.

Sets the air pressure of assist gas during cutting, used with a proportional valve
or multivalve.

Sets the gas pressure for the assist gas when using high-speed following nozzle.
Sets peak power of fiber laser. Peak power determines the maximum cutting
power that the machine can achieve. If a 3000 W machine sets peak current at
80%, the maximum cutting power will be 3000 W * 80% = 2400 W.

Sets the PWM duty cycle used in machining.

Sets the carrier frequency of the PWM modulation signal, which represents the
number of laser emissions per second.

A default parameter for cutting head, no need to make modifications.

The distance between the focus and the nozzle tip of the cutting head.

Delay time for burning the plate through to ensure complete cutting.

A delay before turning off the laser to ensure the cutting path is fully completed.
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Defilm Cutting

Laser On Parameters

Laser Off Parameters

Smart Laser Off

Lead Technique

Lead Slow Descent

Lead Circle Speed

Lead Focus

If enabled, the Defilm Parameters tab will appear in the technique settings
interface. Before actual cutting, the cutting head will remove the film in the
vertical state according to the preset parameters. This applies only to layers
where defilm cutting is enabled.

Allows the use of specific parameters for the initial segment of the cutting path
and supports setting lead-in height.

Allows the use of specific parameters for the final segment of the cutting path
and supports setting lead-out gas pressure.

If enabled, burrs at the end of the cutting path for closed shapes can be avoided.
Only applicable when using a BLT cutting head and cannot be enabled
simultaneously with lead-out parameters.

Sets the starting speed, duty cycle and pulse frequency separately when cutting
leadlines.

After activating the laser at lead-in height, the head gradually descends while
cutting. The stable distance refers to the distance from the start point to the point
where the head reaches the processing height.

If a lead circle is added, this sets its cutting speed.

Adjusts focus during lead-in cutting. Starts with the lead-in focus and transitions

to the processing focus after the Start length.

Table 3-2 Piercing Parameters

Segment Pierce

Incremental Pierce

Flash Pierce

Smooth Pierce
Tilted Pierce

Pre-Pierce
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Suitable for all plates, stable and simple.

The cutting head gradually moves from high to low during piercing, reducing burrs
and improving lead-in quality.

Suitable for Carbon Steel cutting with Oxygen. For plates thicker than 12 mm, it is
recommended to use along with Segment Pierce.

Laser turns on during following, and cutting starts once the head reaches position.

Before bevel path cutting begins, the head swings to cutting position and pierces.

Execute Pre-pierce at the start point before actual cutting.
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3.9.2 Advanced Parameters

Table 3-3 Advanced Parameters

Constraint max swing speed at coincident points during the piercing and

Speed Constraints

machining process.
Vibration It is used to suppress the vibration when cutting thick plates. It is recommended to
Suppression enable the Adaptive Algorithm.

When enabled, accelerates the height controller’s response speed, helping to
Interpolation Follow
avoid collisions on uneven materials. Cannot be used simultaneously with

Feedforward

vibration suppression.

Available only for the First Layer (i.e., marking layer). When enabled, allows
Short travel no lift movement between two marking paths without lifting if the distance is shorter

than the no-lift distance.
Use external device When enabled, adds an External Device Marking layer where users can set
marking cutting speed, dwell time, laser-off delay, and short distance no-lift parameters.

When enabled, all microjoints on the layer will be adjusted to the specified
Adjust Microjoint

length, calculated from the tail end of the original micro joint.

When enabled, all micro joints on the layer become seamless. During cutting, the
Smooth Microjoint system will follow the set duty ratio, speed, focus, and pressure. Root Ratio =

100% - Duty Ratio.

Deslag Parameter Performs slag removal after piercing to avoid burrs affecting cutting quality.
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3.9.3 Real-time Power/Frequency Adjustment (Power Curve)

Enables real-time adjustment of laser power (PWM duty ratio) and frequency according to

user-defined curves. This is particularly effective for improving corner cutting quality.

Bevel Cutling Setings
Toolpatha Toobathe: Tookathc | cony =
Read from et = Ovemideto TS SR 20055 BES00.0°
FlSei s e e | e B 20 A 550 B S 2055 #E5000
Cut | Perce | Advanced  Fower Curve  Gradual Bevel Techniaue
e PN A Frequency Curve Modfy Curve
Frequency(si) . . . S e
100 sy o
@
@
EEEEE g
o
»
i sma%
o o E S @ E3 E] 7 £ e %

Figure 3-23 Power curve

&Notice: Real-time frequency and power should be enabled simultaneously.

3.9.4 Gradual Bevel Technique

The gradual bevel technique uses a similar interface to the real-time power/frequency adjustment. By
defining curves for bevel angle versus power, frequency, pressure, and focus, the technique allows

real-time adjustment during cutting. Only the parameters with checked curves will be applied.

100

Read fiom Soveto = Overidetn T g AL 20,02 s 0-0.07
B ey S i lary 1= s trary | Costom nare BR-20mn-Ar-55.0- B MAH = el
Cut | Pierce  Advanced | Power Curve  Gradual Bevel Techniaue
SRS B Frequency Curve [ Pressure Curve [ Fous Curve Maciify Curve
Fower() supgg e SE = , B

Pressurs (FanFocuaTm
o o

ange)[o_Looo
E

Figure 3-24 Gradual bevel technique
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The curve can be edited via the Edit Curve interface by adding, deleting, or adjusting nodes

(dragging or inputting coordinates directly). FACut supports saving and reading gradual bevel technique

curves in *.Icm file format. The saved file contains only the currently edited curve. When loading a file,

the gradient bevel technique will overwrite only the current toolpath.

+

Madify curve for gradual bevel

Power "_Frequency\ g

Add == Delete @ Clear

Angle
6.00
43.00

Power
50.00
100.00

Smooth mode: | Default ~

Save file to Read from File X Cancel
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Figure 3-25 Gradual bevel technique curve adjustment
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3.9.5 Save and Read Technique

There are two ways to save and read FACut technique parameters: save to/read from technique
library or from files. The former saves parameters by toolpath. Suitable for saving techniques after
debugging on the machine for future production use. The latter saves parameters by layer. Suitable for

backing up techniques as files or transferring them to other machines.
» Save to Technique Library/Read from Technique Library

Click Save to Technique Library to open the Save Technique window, where you can set material
type, thickness, nozzle name, nozzle diameter, gas type, and angle for the process. A file name will be
generated based on these parameters. Notice: This file name is used within the technique library and
differs from the file name when saving to a file. After saving, the technique can be viewed in the

technique library. A Custom name can also be set for easier retrieval and application.

FACut provides several predefined material types, and users can click + on the right to add custom
materials. Nozzle names and abbreviations must be manually defined, you can do this by clicking + to
add custom nozzles. The default cutting angle is 0° (straight cut), but users can add custom angles using +.

Click OK to save current parameters as a technique, or - to remove the newly added parameters.

Save Technique X

Material

Material:| AL(Magnesium-alumi ~ | | + Thickness mm

Mozzle

DB Dot .
Mozzle: DB(Double) |+ L 1% | mm
Parameter
Gas: Ar » Focus: Negative focus

Other

=:|AL-80.0-Air-DB1.0-20.0°

Custom:|AL-80.0-Air-Double1.0-20.0°

oK Cancel

Figure 3-26 Save technique
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Click Read from Technique Library to select a saved toolpath technique and override the current
one; you can also click Override to Technique Library to overwrite the preset technique in the library

with the current one(the file name remains unchanged).

Select Technique

Default Common

Material; all - Delete

Nozzle: Al

12-Double 1.0-0,0°

Thickness: | All ~ | mm Gas: | all

Angle: Al ~|e Laser Power Al

~ Focus: | Al

2 AL-10.0-02Doublel0-30.0°
AL-10.0-02-Double 1.0-45.0°
AL-20.0-4ir Double1.0-0.0°
AL-20.0-8ir-Double 1.0-30.0°
A1-20.0-Air-Double1.0-45.0°
HRS-10.0-Air-Double1,0-0.0°
HRS-10.0-Air-Double1,0-0.0°
HRS-10.0-Air-Double1,0-0.0° ¢ Marking)
10 HRS-10.0-02-DoubleL.0-0.0°
11 HRS-10.0-Ai-Double1.0-30.0°
12 HRS-10.0-Ar-Double1.0-45.0°
13 HRS-10.0-02-Double1.0-0.0°

14 HRS-10.0-02-Double 1.0-15.0°

2025-06-04 10:51:42
2025-06-04 10:51:48
2025-06-04 10:52:40
2025-06-04 10:52:48
2025-06-04 10:52:56
2025-06-04 13:36:33
2025-06-04 13:36145
2025-06-04 13:37:53
2025-06-04 13:36:46
2025-06-04 10:51:01
2025-06-04 10:51:14
2025-06-04 10:54:27

2025-0¢ 05

AL-10,0-02-DB10-30.0°
AL-10.0-02-DB1.0-45,0°
AL-20.0-Air-DB1.0-0.0°
AL-20.0-Air-DB1.0-30.0°
AL-20.0-Air-DBL.0-45.0°
HRS-10,0-Ar-DB1,0-0.0°
HRS-10,0-AIr-DB1.0-0.0°1
HRS-10.0-Ar-DB1,0-0.0°2
HRS-10.0-02-0B1.0-0.0°
HRS-10.0-Air-DB1.0-30.0°
HRS-10.0-4ir-DB1.0-45.0°
HRS-10,0-02-DB1.0-0.0%1
HRS-10.0-02-DB10-15.0°

oK

Cancel

Figure 3-27 Read from technique library

» Read from/Save to file

Click Save to File to save the current Layer Parameters as a material library file (*. Iem). To load a
saved process, click Read from file and select the required material library file. This will overwrite all

toolpath technique parameters and user-defined names for the current layer.
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3.10 Manage Technique

Click Production — Manage Technique on the top toolbar to manage the technique that has been
saved in the technique library and delete materials and nozzles without corresponding technique

parameters. You can sort the techniques by material, thickness, gas type, nozzle type, bevel angle, and

Manage Technique X
Default ‘Common

Material: Al v Thickness: Al | mm Gas: Al v Fows: Al v
Nozzle: Al ~ Angle: Al “|= Laser Poer | Al -

™ ~

T 1 Ai000rDobelodor 20250604 Wisias | ALWgoroBLOOOC

[0 2  A-10.0-0200ublet0-30.0° 20250504 10:51:42 AL-10.0-02081.0-30.0° ¢

D 3 AL-10.0-02-Double 1.0-45.0° 2025-06-04 10:51:48 AL-10.0-02-DB1.0-45.0° 4

[] 4  AL-20.0-ArDoublel0-0.0° 20250604 10:52:40 AL-20.0-A-DB1,0-0.0° L

D 5 AL-20.0-Air-Double1.0-30.0° 2025-06-04 10:52:48 AL-20.0-Air-DB1.0-30.0° y m]

D ] AL-20.0-Air-Double 1.0-45.0° 2025-06-04 10:52:56 AL-20.0-Air-DB1.0-45.0°

O] 7  RS-0.0-4i-Doublel,00.0° 0250604 15:36:33 HRS-10,0-Air-DBL0-0.0°

D 8 HRS-10.0-Air-Double 1.0-0.0° 2025-06-04 13:35:45 HRS-10.0-Air-DB1.0-0.0%-1

D 9 HRS-10,0-Air-Double 1.0-0.0° (Marking 2025-06-04 13:37:53 HRS-10.0-Air-DB1.0-0.0%-2 L

[J 1  RS-10.00200uble1.00.0° 0250604 13:36:46 HRS-10,0-02061,0-0.0° )

D 11 HRS-10.0-Air-Double 1.0-30.0% 2025-06-04 10:51:01 HRS-10.0-Air-DB1.0-30.0°

[ 2 HRS-10.0-Ar-Doublel0-45.0% 20250604 10:51: 14 HRS-10,0-Ar-DB1.0-45.0° 2

[ 13 tRS-10.00200ubk1.0-0.0° 20250504 10:54:27 HRS-10,0-02081,0-0.0°1 s ol v
Read fromFle| | Save to fie T e Delete

techmique

Figure 3-28 Manage technique

Click the icon under Modify to modify the technique parameters and user-defined name of the
toolpath, which is similar to the technique settings window; Click the icon under Delete to delete the
saved technique; Click the icon under Set as Common to add designated technique to the Common page,

and click it again to cancel.

When using BLT cutting heads, Import recommended technique is available.

Recommended Technique X

t‘_fr":gf’i 1KWBLTH2 v Mame confict resolution: Rename v

Material: All ~ Thickness: Al ~ | mm Gas: Al ~
Nozzle: Al v Angle: Al v|e Laser Pawer | Al v
[ e

(] 1 B, iHR-4.0- 2 5-5P3.0-0.0° AmmEiF-3. 08 IR - E 1) OK!
D 2 B iRt -4.0-55 -5P3.0-30.0° AmmfEiR-3. DRI IEE-30° OK!
] 3 EIF g §FtE-4.0-555,-5P2.0-45.0° ammTE iR -3. DR IE IR 45 OK!
(] 4 EMiE, iRtE-4.0-F5-5P3.0-0.0° AmmEiF-3. 08I - E 1) OK!
D 5 EMinE iRtE-4.0-5,5-5P3.0-30.0° AmmfEiR-3. 0B R EE-30° OK!
O 6 B iRtE-4.0-7,5,-5P2.0-45.0° ammTEiF-3. DRSNS 45 OK!
O 7 Ersslissossseioor SmmREiF-3. ORI RS- E ) Okl
D 8 B iRtE-5.0-5 = -5P3.0-30.0° SmmfER-3. D5 o En-30° OK!
D 9 Bl §p3th-5.0-555 5P3.0-45.0° SmmTEF-3. 02R I EIENE 457 OK!
O wn HEfsslipgEsofsseioar SmmBEF-2. DRI R ) Ol
D 11 EMind iRtE-5.0-8,5,-5P3.0-30.0% SmmfE iR -3. 0N N30 OK!
D 12 Bl §Rth-5.0-5,5 5P3.0-45.0° SmmTE§F-3. 0SA T EIENE 457 OK!
O = EnlisfscsSsesoocs emmEF-3. 2RI - E 1 OK! -

Import Exit

Figure 3-29 Recommended technique
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If you want to back up the toolpath techniques in the technique library as files, select the technique
to be saved, and click Save 1o file to save the selected technique as a Material Library File (*. fam). Click
Read from File to load a saved technique, then click Select in the pop-up window, open the *.fam file,
and select the technique to be imported. If the name of the to-be-imported technique file is the same as

that of a preexisting one, choose an appropriate handling method and click Import to complete the

process.
Recommended Technique X
Hardwlare 12KW-BLT442 ~ Mame conflict resolution: Rename
config:
Material: All ~ Thickness: All ~ | mm Gas: Al ~
Mozzle: All ~ Angle: All bl = Laser Power | All L

Technique Mame Al = Impart ResUiied

EIPI3hL iR 4.0 355 5P2.0-0.0° AmmEEiF-3. 0BT - BT

(o

00 2  Erdlise 4.0 =5 53.0.30.0° AmigEid-3.0 - IEE-30°

O] 3 EhddliREsosSspa0as0e -3 0 I R a5

[0 &+ EfdslipEomSseao0.0 AR5 0 IR I E 1T

O s EfdsliEEo-mSsesos0.0 A3 0RIEHEIEHE-30°

(] 6 EIPI3A iR 4.0-5, 5 -5P3.0-45.0° AmmiiF-3, 05 IE EIEE-45°

EE 7 EIPI3h] HHR 5.0 255, 5P3.0-0.0° Smmieif -3, 0 IEFIENE- B

00 8  Ersgliee-5.0-=5-5r3.0-80.0° SmmiH-3, 0 R T30

[0 ¢ Erglipg-s.0=S5p3.0-45.0° smmEEiF-3 0 R IR IR -45°

[ 10 EfbslimgsofSses00.00 SmmEiF-3. 0 I RIEE-E 1T

[0 1 EfsliRg-s.0-F 55508000 SmmEi-3. 0 IR I -30°

(] 12 EFiELRE-5.0-5,5 -5P3.0-45.0° SmmEiF-3. 05 IR IEmE-45° q c
[0 1= BER#siEEe0F55ps.0-0.00 smmiiF-3. 08 IR B 10 Technique Confiicted

Import Exit

Figure 3-30 Import technique
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Chapter 4 Tools

This section introduces the tools provided by FACut during the drawing processing stage. Please
configure them according to actual processing requirements. All parameters mentioned in this section,
including those shown in images, are for demonstration purposes only and should not be considered as

guidance values.

4.1 Array

Array refers to the duplication and arrangement of one or more shapes into a grid based on specified
row and column offset or interval. This function helps create layouts of multiple identical or similar
workpieces, enabling batch processing and improving production efficiency. FACut supports generating

Rectangular Array and Polar Array.

4.1.1 Rectangular Array

Select the shapes to be arrayed and click Array or Rectangular Array in the drop-down menu to

open the parameter settings interface:

Array Parameter *
Array
Quick copy based on the given number of rows, columns and
offsets.
Array Quantity

Array Layout
() Offset (® Interval

distance:

Row Direction Column Direction

D Upward (@ Downward (O Left (®) Right

Figure 4-1 Rectangular array parameters

When Array Layout is set to OffSet, row/column spacing refers to the distance between the same
reference point of the shapes. When set to Interval, it refers to the distance between the closest edges in

horizontal/vertical directions.

After configuring row and column counts, spacing, and direction, the selected shapes can be quickly
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duplicated into an array.

Figure 4-2 Rectangular array

4.1.2 Polar Array

Select the shapes to be arrayed and click Polar Array in the drop-down menu of Array to open the

parameter settings interface:

Paolar array X

Polar array
Duplicate object around in a drecular pattern.

Method

@By angle spacing Angle spacing: 90°

Graphics

OEy array range quantity: g

Array Center O

Array radius; 100mm O O
Relative angle:

Figure 4-3 Polar array parameters

You can configure the array either by Angle Spacing or by Array Range. In Angle Spacing mode,
the Number of shapes must not exceed the maximum number allowed within 360° based on the specified
angle spacing by entering Degree. Otherwise, the array will be generated according to the actual
maximum number. In Array Range mode, the system calculates angle spacing based on the set total

Range and Number of shapes.

You must also set the Array Center. When Array Center is checked, a preview of the array will be
shown. Array Radius is the distance from the shape center to the array center. Relative Angle defines the
relative angle of the shape’s position in the array. If the Array Center remains unchecked, after clicking
OK to exit the interface, you need to manually specify the center of the array in the CAD view, and the

FACut will automatically generate a circular array upon a single click.
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4.2 Fly Cut

When the shapes are regular (e.g., rectangles, full circles, polygons) and arranged in a certain pattern,
fly cut can link straight segments in the same direction into a continuous cut path. This improves cutting

speed and reduces time.

Before fly cut, it is recommended to sort the graphics to optimize the path of fly cut and save travel

time.

Click Fly Cut or Linear Fly Cut in the drop-down menu to enter the parameters setting page of

linear fly cut.
»  Start position: Defines the cutting start location.
»  Tolerance: Maximum offset allowed between arrayed shapes.

» Max smooth joint: Maximum spacing allowed for smooth connections between turns.

Fly Cut *

Linear Fly Cut
To create Fly Cut tool path in linear pattern.

Start position

(® TopLeft ) Top-Right
() Bottom-Left () Bottom-Right
r
Tolerance: | 20mm

Max smooth joint: | 20mm

Figure 4-4 Linear fly cut

When all arrayed shapes are circles, clicking Fly Cut will open the Circular Fly Cut settings, or you

can choose it from the drop-down.

Fly Cut X

Circular Fly Cut
To create sequenced Fly Cut toolpath for arrayed drdes.

Max cirde spacing: 50mm
Sort before fiy cut Top to Bottom  +

Fly cut by part
] Fuzzy recogrize drde
0.01mm

safe fly cut

D Keep microjoint

Figure 4-5 Circular fly cut
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» Max circle spacing: Maximum distance allowed between two circles to form a fly cut path. If the

distance between two circles is greater than the set value, fly cut setting will fail.

»  Sort before fly cut: Sorts all selected shapes before fly cut.
»  Fly cut by part: Sorts and fly-cuts shapes within each part individually.

When both are checked, the machine will fly cut each part internally by sorting rules before cutting

by part.

Figure 4-6 Fly cut by part

Figure 4-7 Fly cut not by part

Safe fly cut: Avoids holes and small inner shapes during fly cutting (minimum supported: > 0.5 mm

diameter circles).

You can configure Fly cut overcut through Global Parameter — Motion Control Params — Path

Interpolation Parameter to ensure part separation after cutting.
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4.3 Co-edge

Co-edge is to merge the common edge of multiple parts into one, capable to reduce actual cutting
length and parts gap for better processing efficiency and plate utilization rate. FACut supports creating

parallelogram straight-cut co-edge arrays and V/Y/X/K bevel co-edge arrays.
4.3.1 Manual Co-edge

FACut supports auto attach for co-edge in both horizontal and vertical direction. Move a part close to
another with which it may share an edge. FACut will attempt to automatically snap them together and

display a prompt.

When dragging two or more parts simultaneously, FACut will snap them into position if possible,
enabling quick layout adjustments. In addition to manually dragging parts together, you can also create a
set of co-edgeable parts by generating a rectangular array. Currently, only rectangular arrays support

co-edge. To achieve co-edge, the part spacing must be set to 0.

Figure 4-8 Manual co-edge

Select two or more graphics, click Co-edge, then FACut will try to merge the selected parts. If
selected parts are recognized as an array, the Rectangular Co-edge dialog will appear. Set the co-edge
pattern and click OK to generate a co-edge layout. Once co-edged, the participating parts are grouped into

a co-edge group.

Rectangular Co-edge X

Rectangular Co-edge

To co-edge the rectangular array to improve the cutting effidency.

Pattern Start Pos
(®) 5traight () Frame first (®) Top-Left () Top-Right
(0) 5 shape (") Frame last () Bottom-Left () Bottom-Right
Step Stairs
Oste Enable Overcut: 2mm
Concel

Figure 4-9 Rectangular co-edge

www.bochu.com



@ Bo c H u FACut Plane Bevel Laser Cutting Control User Manual

&Noticezlf any part in the group contains internal geometry (e.g., holes), group the part and all its
inner geometry before applying co-edge. Otherwise, the relationship between internal geometry and
the co-edge group will become invalid, which may cause issues in processing order or inner/outer

profile recognition.

4.3.2 Bevel Co-edged Array

Draw a rectangle, or a parallelogram with polyline, choose Auto Split or Manual Break. After

splitting, you can apply bevel properties on these separate lines.

Select the parallelogram intended for co-edged arraying, click Bevel Co-edged Array in the
drop-down menu of Co-edge, in which you can set array quantity, row direction, not co-edged parts

interval (used when full co-edge is not possible). Click OK to generate the bevel co-edge array.

If the graphic selected cannot be co-edged, there will be a notification of failed operation in the

log&alarm interface.

Bevel Co-edged Array X

Bevel co-edge array for parallel quadrilateral

Create a co-edged array toolpath for a parallelogram bevel, and support
rectangles to flip and co-edge

Array Quantity

Row Direction Co-edge Params

(O Upward (®) Downward Not co-edged... I
Column Direction

CiLeft (® Right [[]co-edged result as a group

Figure 4-10 Bevel co-edge array

FACut supports flipped co-edge for V bevels and full co-edge for symmetric X/K bevels. If a
row/column cannot be fully co-edged, FACut will insert a pseudo co-edge based on the not co-edged parts

interval.

www.bochu.com



@ Bo c H u FACut Plane Bevel Laser Cutting Control User Manual

The diagrams below illustrate flipped/full bevel co-edge array and partial pseudo co-edge array.

Figure 4-12 Bevel co-edged pseudo array
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FACut now supports bevel co-edged array for parts with bevels on adjacent edges. After setting the
array parameters and clicking OK, an additional dialog—Set remove size when interference is found in
Bevel Co-edged Array—will appear. By setting a radius, the system will automatically create chamfers in

the interference zones to prevent collision between co-edged bevel toolpaths during cutting.

Bevel Co-edged Array *

Set remove size when interference is found in ...
Set tool path parameters for interference area

Parameter Settings

Radius: mm Radius range: (4.950mm ~ 28.86 1Imm)

Figure 4-13 Set remove size when interference is found in bevel co-edged array

Figure 4-14 Diagram of chamfers
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4.4 Cut-off Line

When cutting off remnant material or beveling along the plate edge, starting directly from the edge

may lead to nozzle collisions. You can solve this problem by setting the trajectory as a cut-off line.

Select the trajectory to be set as cut-off line (ensure its length matches the edge to be trimmed), click
Cut-off Line to set the cut-off line parameters in the pop-up window, and configure the cut-off line
parameters in the pop-up dialog. After clicking OK, a blade-shaped icon will appear at the path’s start

point in the CAD panel, indicating the cut-off line has been set successfully.

Figure 4-15 Cut-off line mark

You can set the out-plate method of the cut-off line as either Fixed Height or Only follow upward.

The latter helps reduce the risk of nozzle collion during lift-off.

Cutoff Parameter Settings n
Out-edge safety height
Out-edge lead in length
Out-edge lead out length
Start point safe distance
End point safe distance
Out-plate
S Safe follow(Stop when oul ~
-

Figure 4-16 Cutoff parameter settings

If you need to cancel the cut-off line, select specific trajectory and choose Cancel Cut-off line in the

drop-down menu of Cutoff Line.

Every time you open FACut, there will be a pop-up window of Cutoff Parameter Settings only
when the cut-off line is set for the first time. After that, if you need to modify the cutoff settings, click the

drop-down arrow and then click Cutoff Parameter Settings.
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FACut supports bevel cut-off lines and side wall bevel cutoff from the edge of the plate, eliminating
the need to flip the plate. The following example demonstrates how to perform side wall bevel cutoff

using a C path of a K bevel.
Step1 Find Edge

The accuracy of side wall bevel cutoff depends on the Find Edge accuracy. Before setting cut-off
line, it is necessary to execute Find Edge and confirm whether the Find Edge result is accurate by Frame
and Dry Run. You should also set the appropriate margin for Find Edge to ensure that the zero point

(cut-off start point) aligns with the plate corner.
Step 2 Set Bevel

Draws a straight line with its Bevel Property set as K bevel. Set the required angle and root height,
and modify the cutting sequence to C— B—A to prevent prevent slag buildup. If the tool order is not

modified in Bevel Property, it can be realized by Manual Sort. After the bevel setting is completed, set

Bevel Property X
Bevel Type
Non-bevel Top V bevel Bottom V bevel Spedial Y bevel Top ¥ bevel Bottom ¥ bevel X bevel
Toolpath Type Section Guide
®) Outer () Inner
wil
Toolpath Section Params = s
@ UseBevelAne + ) Use Bevel Angle + - Use Bevel Width + ¢ B A
Width Height Height i
O s = S
2
Top width(w1): mm  Bottom width(w2): o —

w2
Thickness: 80.00 mm
17.3205 17.3205
Cutting sequence(C — B — A)
Bevel root gap(o): m

Current root height: 45.35%mm

Figure 4-17 Set bevel
Step3  Set Cut-off Line

Go to Cut-off Line — Cut-off Line Settings, configure cut-off parameters, Follow shrink dis (the
distance to move inward before detecting), and Qutward distance of safe lift (distance to extend outward
before lifting). Select toolpath A, click Cut-off Line to define it as a normal cut-off line. Select the
toolpath C, and in the drop-down menu, click Side Wall Bevel Cutoff. A special icon will appear at the

toolpath C-path’s start point, indicating the side wall bevel cutoff line is set. Once the side wall bevel
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cut-off line is defined, the system will automatically calculate the zero ref. Please confirm that the zero ref

lies on the plate edge.

Cutoff Parameter Settings

Out-edge safety height

IIIIH 1

Out-edge lead in length 9% mim | s
Out-edge lead out length 93 mm |«
Start point safe distance 50 mm |~
End point safe distance 10 mm |«
Out-plate

i Safe follow(Stop when out ~

Side wall Bevel Cut Params

Follow shrink dis:
Outward distance of safe

Flate side follow

mode Gt =z

G

Figure 4-18 Set cut-off line

Figure 4-19 Cut-off line

&Notice:

1. The default technique layer for a cut-off line is Last Layer. After setting the cut-off line, ensure

appropriate cut-off technique parameters are configured.

2. FACut supports any shape for straight cut-off lines, but only straight lines are supported for bevel

cut-off lines.

3. Detect Cutting must be enabled in Global Parameter before using side wall bevel cutoff line.

www.bochu.com



@ Bo c H u FACut Plane Bevel Laser Cutting Control User Manual
4.5 Corner Split

This function is designed for the transition between straight cuts and bevel cuts, and must be used in

conjunction with Normal-Based Optimization.

Corner Split Settings x

Corner Split Settings

Set cutting technique at crossed corner of non-bevel and bevel path of
selected graphic Please set the sort order and layers first

spiit length: . lLEJ;Zradjacent bevel toolpath

Clear Cancel

Figure 4-20 Corner split setting

Under normal circumstances, after enabling Normal-Based Optimization, the cutting head will
begin tilting at the start point of the straight edge preceding the bevel edge. By the time it reaches the
bevel edge, the cutting head will have adjusted to the required cutting angle. As shown in Figure 4-21, the

cutting head has already started tilting (highlighted in red).

Figure 4-21 Before corner split

After a corner split point is set, the cutting head will maintain a straight cutting posture between the

start point of the preceding straight edge and the corner segmentation point, as shown in figure 4-22.

Figure 4-22 After corner split - before the split point
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Once the cutting head reaches the segmentation point, it begins tilting and will reach the required
bevel cutting angle precisely when it enters the bevel edge, as shown in figure 4-23. This helps maintain

the cutting quality of the straight section to some extent.

Figure 4-23 After corner split - after the split point

During corner segmentation, it is supported to use the adjacent bevel technique layer to cut the
straight edge segment where the cutting head tilts. To enable this, check Use adjacent bevel toolpath

layer. As shown above, the toolpath layer after the segmentation point matches the bevel layer.
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4.6 Bridge

When a part consists of multiple subparts that you don’t want to fall apart after cutting, you can use
Bridge to connect them. This feature also reduces the number of piercing operations. By using Bridge for

multiple times, you can achieve a continuous One-Pass cut effect across all geometries.

To bridge two geometries, click Bridge, set the Bridge Width in the pop-up window, and then draw a
straight line across the screen. All geometries intersected by the line will be bridged in pairs. As shown in

the figure below:

Figure 4-24 Bridge

Notice: After bridging, the graphics become a single entity. Since the cutting of any individual
part won’t be completed until the full one-pass cut is done, pay attention to potential changes in heat

distribution caused by this setup.

4.7 Layer Mapping

Layer Mapping is used to quickly and consistently apply technique parameter settings across
multi-layer drawings. With one-click mapping, users can automatically assign predefined technique
parameters—such as for cutting or marking—to corresponding layers, adapting to different processing

requirements and improving efficiency in technique configuration.

Currently, FACut supports two types of layer mapping: DXF Layer Mapping and Bevel Layer

Mapping.

» DXF Layer Mapping: To use this function, you must assign distinct layers during the drawing
process. After importing the drawing, click Layer Mapping or select DXF Layer Mapping from its

drop-down menu.

The interface will list the detected layer names and quantities. You can assign a corresponding

technique to each layer using the drop-down menus. In the lower-left corner of the interface, there is also
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a checkbox for Enable Bevel Layer Mapping, but this only supports mapping by bevel type, not bevel

angle.

Layer Mapping

E4 Enable Bevel Layer Mapping

Layer Name Mumber Spedified Technique
Cutting 0 Layerl
Marking 0 Layer15

Cancel

Figure 4-25 DXF layer mapping

» Bevel Layer Mapping: FACut offers a dedicated bevel layer mapping tool for quickly assigning

techniques layers based on bevel drawing attributes. This function supports differentiation by bevel

type and angle, and allows the assignment of corresponding layer techniques. Its features include

sorting, adding new mapping rules, duplicate mapping check, and saving and reading the mapping

rules as files. Two mapping modes are available:

B Standard: Does not differentiate bevel types; matches layer numbers based on top/bottom bevel

and angle range.

B Fine: Further distinguishes bevel types (V/Y/X/K...), matches values using bevel type,

top/bottom, and angle range.

Mapping mode:

Bevel Layer Mapping

Fine | @

Bevel mapping relationship (double-dick to modify)

Auto Sort

Add

Non-bevel Mon-bevel 0.00~0.00° 1 oy

V bevel Top Bevel 2 g

v bevel Top Bevel 30.00~45.00° 3 Tar

¥ bevel Top Bevel 30.00~45.00° 4 Tar

v bevel Top Bevel 5 \mj
Xbevel | Bottom Bevel 0.00~29.00° 5 Tar
K-bevel Al toolpath 0.00~0.00° 9 g
Gradual bevel | All toolpath 0.00~0.00° 12 \mj
Fixedbevel = TopBevel 0.00~15.00° 14 Tar
Fixedbevel  Top Bevel 15.00~30.00° 10 Tar

Read from File

Duplicate corner ranges

oK

Cancel

For details about layer mapping, please refer to FACut - Layer Mapping.
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4.8 Nest

It is used to nest the designated parts reasonably on the plate with the highest utilization rate. FACut
supports one-click nesting. To perform this operation, click Drawing — Tools — Nest. Additionally,

FACut provides several optimization parameters for fine-tuning, such as Parts Gap and Plate Margin.

BN

Base drawing

—
Follow
§  Auto Nest

Set plate and parameters then cick OK to start auto nesting,

selectPart SetParameter

@ Alpartsinlibrary Gap and Margin
Selected parts Parts Gap

Plate Margn

Selectplate Nest Slra!e‘gv

Rotation Angle

@® Allplates in ibrary e
Selected plates NS Rk

O standard piate Cocdge Al
2400.00 mem x 120,00 mm

Length 2400mm)
widh 1200mm;

Material Hot Rolled St ~
premass o] << Comon
hdress oo

Allow Different L

Clear nest resuits first.

¥ urup

Farts Plate Nested

Figure 4-27 Nest

After initiating the nesting function, a sidebar appears on the left, displaying the part library, plate
library, and nesting result. If accidentally closed, you can reopen the part library by clicking Part in the

toolbar, or reopen the plate library by clicking Plate.

The Part Library displays all parts to be nested as thumbnails. Users can add parts by right-clicking a
selected graphic or using the sidebar's right-click menu to import parts. Right-click on the left sidebar to

select Import Standard Parts, Delete All Parts, and Save Unnested Parts.

Plate library shows available plate types and quantities. Plates can be added by right-clicking
selected geometry or importing from standard plate options. The right-click menu also allows Delete All

Plates or save the plates as files.

The Nested column will display the nesting results after Auto Nest, and plates that have been
processed or modified will be marked accordingly in the thumbnail. To return to the original base drawing

after nesting, click Go to Base Drawing (blue box).
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Part of the parameters of Auto Nest are described as follows.

» Click Common Settings in the bottom-right of the Auto Nest window to switch to simplified

parameter mode. Key options include:

B Parts Gap: Minimum distance allowed between parts.

B Plate Margin: Space reserved around the plate border during nesting.
»  Detail Settings

B Rotation Angle: Defines allowable rotation angles for parts during nesting. Options include 90°,

180°, Free, or Forbid Rotate.
B Nest Direction: Controls the directional sequence of part arrangement.

B Auto Co-edge: Enables auto co-edge detection during nesting. If Co-edge All is checked, other

co-edge parameters become unavailable.
B Auto Sort: Where you can enable Forbid In-part Sort.

Right-click on the nesting result and click Generate Report to generate nesting report, including the
total cutting length, total travel length, processing time, pricing and other information of all nesting
results. Before it, you can click Report Information to set the report name, pricing method and other text

information on the report.

Report(R)...

Report Information(l)...

Figure 4-28 Nest report
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4.9 Sort

FACut supports flexible cutting order management through the Sort function and offers various

auto-sort parameters.

Auto sort *

Auto sort

Set cutting sequence of parts drawing.

Sort Settings
Auto Sort Settings Smart Sort settings
Sort type: Smart Sort W By-part sort Grid type =
Enable bevel sort
[JEnable bevelsor In-part sort Smart Sort ~
S, Efficency
Quality first first 1
Grid Style Sort
Path Optimization
[ Forbid direction change Direction: (®) Horizor () Vertical
Optimize Interval: 50
Start Point ] Quter contour
[ trner contour Path type: (@ U-turn () Z-shape
[] interval cut

Identify inner fouter contour

Figure 4-29 Auto Sort

When the Sort type is set to Smart Sort, the panel on the right will display Smart Sort settings. 1f

By-part sort is set to Grid type, a Grid Style Sort panel will appear in the bottom-right.
FACut also allows Enable Bevel Sort, a unique feature.

» If Quality First is selected, the sorting follows the principle:“Bottom bevel first, then top bevel;

straight cuts before bevel cuts.”
» If Efficiency First is selected, the sorting is optimized for maximum efficiency.

For detailed bevel sorting instructions, refer to the FACut - Enable Bevel Sort.
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Chapter 5 Machining control

FACut integrates CAD and CAM functions, and all operations including editing files and setting
cutting parameters can be done in the office or on your own computer. Then you can open the file on the

machine for processing directly.

5.1 Coordinate System

During the design phase, the Model Coordinate System is used, which is independent of the machine

tool. Its origin (zero point) is shown in the red box below.

Figure 5-1 Zero point

During actual machining, a different coordinate system associated with the machine’s operational

state is used. The relationship between the two coordinate systems is illustrated below.

Cutting Head

Zero Point

X

Zero Point

Origin

Figure 5-2 Coordinate system mapping

Click Preview in console will display the cutting head position correspond with graphic.

www.bochu.com



@ Bo c H u FACut Plane Bevel Laser Cutting Control User Manual
5.1.1 Machine Coordinates

The machine coordinate system is uniquely determined by the machine structure and machine
parameters. The coordinate system established by clicking Return Origin is consistent at all times. When
the machine is installed for the first time or the mechanical coordinate system deviates due to abnormal

reasons, you can click Return Origin on the top toolbar to reset the machine coordinate system.
Regardless of the machine structure, the coordinate system definition in FACut is consistent.
» Facing the machine from the front:
B Cutting head moving to the right — Positive X direction
B Cutting head moving backward — Positive Y direction
»  Viewed from the positive direction of the X/Y axis:
B A/B axes rotating clockwise — Positive direction
B Counterclockwise — Negative direction
Thus, the bottom-left corner of the workpiece represents the minimum coordinates, and the top-right

corner the maximum coordinates.

5.1.2 Program Coordinates

Since machine coordinate is consistent, FACut also adopts program coordinates for flexible

production.

tings Warkpieo

Set current pcusiticm as program Zero
Floating Coordinate System
Workpiece Coordinat

Workpi

Workpie
Work p iece C

e System - Dished Head Fixture

Waorkpiece Coordinate System - Secondary bevel

Figure 5-3 Select coordinate system

All program coordinates in FACut share same coordinate direction with machine coordinate—only
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the zero point differs. Program coordinates can be divided into Floating Coordinate System and

Workpiece Coordinate System.

The program coordinate system options are available at the top of the machining control panel,

including Floating Coordinate System and six Workpiece Coordinate Systems (1 to 6)

Floating coordinate system is typically used for temporary or trial operations, where “machining
starts from the current cutting head position.” Whenever the user clicks Frame, Dry Run, or Start, the

system automatically sets the current cutting head position as the zero point.

When the Workpiece Coordinate System 1 ~ 6 is selected, its zero point is manually set by the user
through Set Current Position as Zero Point. Once saved, it won’t be changed until you modify it
manually. These coordinate systems are suitable for batch production, with zero-point positions often

defined by fixed fixtures—ensuring that every job runs from the same physical location.

5.1.3 Return Zero under Abnormal Situations

» If only external devices such as the laser or gas system malfunction and machining is interrupted, but

the coordinate system remains intact: you can directly click Return Zero to return to the zero point.

»  If accidents like power down or servo alarm occur and deviate from the machine coordinate system,
it is recommended to click Return Origin to reset the machine coordinate, and then click Return

Zero to find the zero point.

» If the production is interrupted due to unexpected circumstances, but the machining is started by
misoperation, and you still want to find the zero point of the last processing, it is possible to locate
Memory Zero to get back to the last zero point. You’re allowed to select Memory Zero in the
drop-down icon next to Return Zero on the console, and then click a specific one to set it as current

zero point.
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5.2 Machining Control

Machining Control is on the right side of the software and contains the following operation bars,
Burst, Jogging, Debugging, and Machining. The control parameters for these functions can be modified

in the parameter settings. The functions of each of these four operation bars are described in detail below.

5.2.1 Bursting

Lj-;‘} Settings Floating Coordinate System

Aiming

Follow

Figure 5-4 Bursting
»  Shutter: Controls the laser shutter (on/off).
»  Aiming: Controls the laser red light (on/off).
»  Laser: With Shutter on, left-click for a single burst, and right-click for continuous shooting.
» Follow: Controls the following (on/off) .
» Blow: Controls the gas (on/off).

»  Gas: Select the blowing gas type.
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5.2.2 Jogging

Figure 5-5 Jogging
» Jog Panel: Jog and step controls for X/Y/Z/A/B axes.
» L/M/H: Set low/medium/high-speed jog or step mode.
» Step: If enabled, the cutting head will move by steps of designated distance, or it will move by

jogging.

5.2.3 Debugging

Set Mark Return Mark

[] Frame [=] Dry Run v Return Zero -

Simulate

Figure 5-6 Debugging

»  Set Mark: Record current X and Y coordinates of the cutting head, saved in the drop-down arrow of

Mark on the right.

» Return mark: The cutting head will lift up and then return to X and Y coordinates corresponding to

designated mark.

» Mark: There are 6 mark points listed in it, you’re allowed to click the drop-down arrow on the right

to switch the mark points or rename them by Edit.

»  Frame: The cutting head will move a rectangle surrounding the to-be-processed graphics.
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» Dry Run: The cutting head moves along the graphics without emission laser emission, following, or

gas blowing.

» Return Zero: The machine tool moves to the zero point of the graphic. Clicking the drop-down arrow

on the right allows returning to history zero point.

» Breakpoint: If there are abnormal conditions during actual machining, which lead to machining

suspension by triggering alarm, you can locate to the break point and then start machining;
» Back/ Forward: You can adjust the position of machining point by Backward/Forward option.

» Lift Up: In the Stop state, the Z axis will lift up, and the A and B axes will return origin without

changing the nozzle's position in the horizontal plane.

» Simulate: This process can be done independently, during which the machining sequence and

procedure can be checked.

5.2.4 Machining

Figure 5-7 Machining

»  Start: Start machining.
»  Pause: Pause current machining.

» Resume: Resume suspended machining. Pierce action will be executed if there is pierce technique

preset for the graphics.
»  Stop: Stop current machining..

» Cut selected only: Only selected graphics will be processed if this option is enabled. It will not start

machining if no graphics are selected.
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The Parameters Settings panel is on the left of the machining control, where you can modify

settings for Burst, Jog, Cutting, and so on.

»  Burst Settings

Burst Settings

1

10

Burst frequency 1000

Gas pressure 1
Focus 1
Beam 2.1

Apply
Parameters

Figure 5-8 Burst settings

B Burst peak power: Peak power of burst laser.

mm

B Burst duty cycle: The duty cycle of burst laser signal.

B Burst frequency: The frequency of burst laser signal.

B Gas pressure: Gas pressure when bursting.

B Focus: Focus position when bursting.

B Apply Parameters: Write in the parameter by this option after changing Focus and Beam.

» Jog Settings

B XY jog high speed: X/Y Jog/Step speed when it is in H status.

B XY jog medium speed: X/Y Jog/Step speed when it is in M status.

www.bochu.com

igh speed

¥¥ Jog medium speed

XY jog low speed

XY Step length

ABC jog high speed

Figure 5-9 Jog settings
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XY jog low speed: X/Y Jog/Step speed when it is in L status.

XY Step length: Step distance of X/Y when the Step option is checked.
ABC jog high speed: A/B/C Jog/Step speed when it is in H status.
ABC low speed: A/B/C Jog/Step speed when it is in L status.

ABC step length: Step angle of A/B/C when the Step option is checked.

» Forward/Stepback Settings:

Frame speed 100 * mm/s

Distance 10 * mm

Max speed 10/ = mm/s

Figure 5-10 Forward/stepback settings
Frame speed: Sets the Frame speed.

Distance: Sets the Forward and Stepback distance. In a Pause state, the Forward and Stepback

can be used to locate to the desired position.

Max speed: Sets max speed for Forward/Backward.

»  Cutting Resume Settings:

Cutbing Resume Setling

Stepback atres... 2 ™ mm

Pierce at resume

Figure 5-11 Cutting resume settings

Stepback at resume: If checked, the cutting head will move backward for specific distance when

you click Resume.

Pierce at resume: If checked, the cutting head will pierce before actual cutting when you click

Resume.
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»  Other Options:

+ Co-edged pierce

Find edge bef...

Mark corner before cutting

Simu Speed

Figure 5-12 Other options
B XY Soft limit: If checked, soft limit for XY axes will be enabled.
B Co-edged pierce: If checked, pierce at each co-edged toolpath of straight cut.
B ABC Soft Limit: If checked, soft limit for ABC axes will be enabled.
B Find edge before production: Find edge automatically before actual cutting.

B Mark corner before cutting: If checked, the machine will mark corners before actual processing
to ensure all to-be-cut graphics are exactly within plate, avoiding the risk caused by operator

observing the framing by walking on the plate.

B Simu Speed: Simulation speed can be changed.
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Chapter 6 Cutting File
6.1 About

6.1.1 About Interface

The about interface provides detailed system information including the program’s version number,

release date, control card type, height controller type, laser type and license expiration, etc.

About... X

FACUT laser cutting system

Model: FSCUTO100

Program version: 10.2501.6.0

Release: 2025-06-23 09:42
Control card: Virtual Card{Demo mode)
Card ID: unkown

Height controller BCSDemo:V(N/A) ID(N/A)
Laser type: Raycus-RFL(1000W)

ufacty Caution, laser
www.fscut.com

L 021-64300023

SN
Validity: Unkown

Registration... | || B Register

Windows 10.0 Build 19041 <Vista Based>
Processor: 11th Gen Intel(R) Core(TM) i5-1135G7 @ 2.40GHz GenuineIntel 2419 Mhz
Memory: 16,960,424,896 Bytes

Expert “| [ Login

0K

Figure 6-1 About
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6.1.2 Parameter Backup

FACut offers parameter backup and restoration functionality. Click About — Parameter Backup to
generate a backup file (*.cfgpkg) at the specified path. Double-click the backup file or open it through the
platform configuration tool (FACutConfig), and the parameter restoration dialog will pop up. Select the

file list to restore and click Restore to restore the machine parameters.

EE Recover the backup file - Machine Parameter.cfgpkg X

. AddBevel Parameters[D:\fedata \FACUt\VisionDetector] ~
i AddBevel Config
Tech Library[D: \fsdata\FACut\data\database3Y]
Tech Parameters
Seript Config[D:\fsdata\FACutY]
- Sys s
. Pallet 1z
- Nc Js
. Mormal Parameters[D: \fsdata\FACUt]]
i PLC Config
i... [l Marhine Canfin 2

Check the files in list, Unselect Al
dick "Recover™.

This option will recover the
backup files to Data folder.

Figure 6-2 Parameter restore

6.1.3 Save Troubleshoot File

This function saves the current drawing, logs, alarms, and other information as a compressed file,

making it easier to collect and send all information upon a machine failure.

B " Quick Save Troubleshoot File — O *

Save Parameter

save Troubleshoot File Quick Save (the file is larger in size)

Current cutting software: FACut

S T AT R Y ~
Logs

- [/] RtLogs

Rt ogs2

- I

- ] CADEEIR #h4R

- ¥riHER

- ] MEEEEE

- MIRBEER

- M aHmEEE

- sHBEiEE v

Figure 6-3 Save troubleshoot file

www.bochu.com “



@ Bo c H u FACut Plane Bevel Laser Cutting Control User Manual

It supports selecting only the modules related to the fault and customizing the number of days of
information to save. After clicking Save Troubleshoot File, the file save window will pop up, allowing

you to specify the location to save the fault information package.

If a fault occurs and you cannot click Save Troubleshoot File within the software, you can also
select by Windows Start Menu — FACut — Fault Information Packaging Tool. Both methods serve

the same function.

6.1.4 NC Log

This module displays motion-related information from the machine and allows you to Save the

current NC log or Open existing NC log files.

HF ne Log - O *

Log info

2025-06-27, 16:37:56 Wait DeviceDesc: Virtual Follower

~ 2025-06-27, 16:37:56 Wait DeviceDesc:FASpaceControl

~ 2025-06-27, 16:37:56 Wait DeviceDesc:Virtual Follower
¢ 2025-06-27, 16:37:56 Wait DeviceDesc: TFAMechAxis

.:_l 2025-06-27, 16:37:58 th{TPIcChannelBegin
e - 2025-06-27, 16:37:58 ExecCamPLC: fcPartBegin

2025-06-27, 16:37:58 Wait DeviceDesc: TFAJsProcessor

i 2025-06-27, 16:37:58 ExecCamPLC: fclayerBegin

.:_I 2025-06-27, 16:37:58 ExecCamPLC: fcLaserCn

: :‘"'2025-06—21 16:37:58 Wait DeviceDesc: TFAJsProcessor

2025-06-27, 16:37:59 Wait DeviceDesc:FASpaceControl

- 2025-06-27, 16:38:02 Wait DeviceDesc:FASpaceControl

~ 2025-06-27, 16:38:02 Wait DeviceDesc: Virtual Follower

- 2025-06-27, 16:33:04 Wait DeviceDesc:FASpaceControl

- 2025-06-27, 16:38:04 Wait DeviceDesc:Raycus-RFL

- 2025-06-27, 16:38:04 Wait DeviceDesc: Assist Gas

+12025-06-27, 16:38:04 ExecCamPLC: fcStop

Refresh Delete Save Open

Figure 6-4 NC log
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6.1.5 Maintenance

In FACutConfig, you can configure scheduled maintenance tasks in the corresponding module. If the
software is launched during a scheduled maintenance window, the system will issue a warning or alarm

notification.

In the Maintenance window, the operator must enter Maintainer and Maintenance Remarks, then
click Start Maintain to dismiss the alert. The window also allows you to view the status of each

maintenance item and filter maintenance records by various conditions.

Maintenance X

Item Last Maintenance Progress MNext Maintenance Maintenance Tips
2024/9/9 11:40:29 0.13% 2025/7/27 16:05:38 30 days left until the next maintenance
2024/8/16 13:51:51 0.05% 2025/9/25 15:58:02 90 days left until the next maintenance
2025/2/12 14:01:56 75.07% 2025/8/11 14:01:56 45 days left until the next maintenance
H = 2025/6/26 17:31:05 14.00% 2025/7/3 17:31:05 6 days left until the next maintenance

Maintainer:  (Requir... Start Maintain
ainten:

Figure 6-5 Maintenance

6.2 Task

Click the Task drop-down menu to load a cutting task or save the current cutting task. The task file
(*. fj) from FACut is capable to save the drawings and breakpoint information. When the processing is
interrupted unexpectedly, the current task can be saved and loaded when the production is resumed. On
the premise that the plate has no relative motion to the machine, the processing can be resumed from the

breakpoint.

6.3 RayBox

FACut supports RayBox usage, which can be used for operations such as importing drawing tasks

and remote control.
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Chapter 7 Mechanical Settings

7.1 Return Origin

When the machine is installed for the first time or the mechanical coordinate system deviates due to

abnormal reasons, you can click Return Origin on the top toolbar to reset the machine coordinate system.

FACut supports single-axis return origin, selected-axis return origin, and full-axis return origin

operations.

Return Origin >

v - [+] &l Axes
b ] % Only
[ ¥ only
[ Z only
[ A only
[~] B only
[+] Focus Beam Return Origin

Initialize gantry when return origin
Initialize dual-drive
Start Return | qantry | | Stop

Figure 7-1 Return origin

When the option Use Z Phase Signal is enabled in FACutConfig, the Return Origin interface will
display options related to Initialize gantry when return origin and Initialize dual-drive gantry (available

in the Expert mode).
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7.2 Calibrate

Capacitance calibration and pressure calibration help ensure optimal cutting performance by

stabilizing height control and gas delivery during processing.

7.2.1 Capacitance Calibration

Ensure that the nozzle is tightly secured and the cutting head is above a plate surface. Jog to lower
the cutting head close to the plate, then click Start Calibrate. Once calibration is complete, confirm that

both smoothness and stability indicators display Excellent.

H calibrate x

— Capacitive calibration curve

Smoothmess:Excellent |
Stability:Excellent
Capacitance range:433

T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 5B
Capacitance

Figure 7-2 Capacitance calibration

After a successful calibration, you can move the cutting head to any location on the plate and click

Quick Calibrate (Current point) to perform a localized calibration.

Caution: The capacitance calibration needs to be re-executed after the nozzle is replaced or a

capacitance alarm occurs.
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7.2.2 Pressure Calibration

Select nozzle and gas type and calibrate the gas pressure.

H Calibrate

Figure 7-3 Pressure calibration

ACaution: When nozzles of different diameters are used, re-executed Pressure Calibration.

7.2.3 Quick Calibrate (fixed)

Before using quick calibration, capacitance calibration must be completed.

You can jog the cutting head within the interface to read its current coordinates, or manually set a
fixed point. After moving the head, click Return Fixed Point to move it back to the defined position.

Click Fixed Point to perform a one-click capacitance calibration at that location.

H calibrate

— Capacitive calibration cuve
Smoothness:Excellent
Stabiity Excellent g
Capaditance range:0 '
[ore | [Jen

o
Capacitancs

Figure 7-4 Quick calibrate (fixed)
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Chapter 8 Software Settings

8.1 Global Parameter

Global Parameter defines machine-wide settings such as acceleration and general machining

options.

8.1.1 Cutting Params

Global Parameters =

Global Parameters

Parameter set for the machine tool globally, e.g. acceleration, common technigue settings, etc.

Cutting Params Motion Control Params User Settings Gas Params
User Settings Detect Cutting
Cut finished, return to Cutting EndPos [JDetect Cutting

Check breakpoints before Auto tech check before e
cutting cutting Use custom speed

Show time estimation 80.01
Press and hold Fn + [ForwardBackward] to keep going
| forward backward Use gas
0z i

Travel and Lift Strategy

i - Realtime Plate Detecti
[Frogleaplift Ay [Quickiift A [IRealtime Plate Detection

[CRealtime Plate Detection2.0

5 mm
Advanced
50 mm
10/~ mm Advanced
" = Pierce defim settings: FirstGroupDefim,
[ short travel no lift A 10 mm e
Protected lift {8y Settings O One-path marking(doesn't support external
device)
15
Bevel and Swing Settings 150{8 mm
Corner transition: Normal-based optimi ~ [[IMon-beveled path use pure follow mode

One path cutting for bevel outer toolpaths
[[] continuous cut without straighten
[ special bevel continuity aptimization

[C] Optimize Orthogonal Bevel

oK Cancel

Figure 8-1 Cutting parameters
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Details of the explanation of each parameter can be found in the following table:

Table 8-1 Cutting Params: User Settings

Cut finished, return to ~ Selection includes User Zero Point/Cutting End Pos/Marks.

Check  breakpoints If enabled, the system checks for breakpoints before restart cutting after a stop.

before cutting

Auto tech check If enabled, the system checks graphic techniques before each machining session.

before cutting

Show time estimation If enabled, the estimated completion time will be displayed in the upper-left
corner of the CAD panel during machining.

Press and hold Fn + If enabled, holding Fn + Forward/Backward on the WKB wireless remoter will

Forward/Backward ~ move the cutting head continuously along the original path.

to keep going

forward/backward

Table 8-2 Cutting Params: Travel and Lift Strategy

Frog leap lift If enabled, the cutting head lifts as frog leap during travel.
Frog leap height Lift to the set height before executing frog leap.
Max lift height Max lift height of frog leap.

Max frog land distance The distance at which frog land begins.
Short travel no lift If enabled, the head skips lifting when the next segment is within a specified
short distance.

Protected lift Enables anti-collision logic during all lifting motions. See FACut - Protected

Lift.

Table 8-3 Cutting Params: Bevel and Swing Settings

Corner transition Selection includes Direct Corner Transition/Normal-based Optimization.
One path cutting for When enabled, continuous cutting for connected bevel contours.

bevel outer toolpaths
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Continuous cut without Enables efficiency boost by minimizing swing-back motions between tilted

straighten piercing segments.

Special bevel Optimizes corners further when Optimize Orthogonal Bevel is enabled.

continuity optimization

Orthogonal Improves continuity when cutting rounded rectangle V/Y/X/K bevels.

Optimize

Bevel

Table 8-4 Cutting Params: Detect Cutting

Detect Cutting
Use custom speed
Use gas
Realtime Plate

Detection

Sampling precision

Detect Height

Vibration Suppression

Compensate bevel
degree by  plate
detection

Pre-runs the path to compensate for plate deformation, improving accuracy.

Sets the speed of the detection, recommended to be limited to 80 mm/s or lower.
Sets gas type and pressure for detection.

When enabled, the detection before cutting is omitted for fixed-stance bevels,
while still maintaining compensation effect.

Located in Advanced: Controls sampling density. Precision first = tighter
tracking; Stability first = sparse tracking. Stability first prevents untimely Z-axis
following response due to over-sampling when the plate deformation is large.
Located in Advanced: Sets head height (1 ~ 5 mm) during detection.

Sets the parameters for Vibration Suppress during the detection, and higher
Sample Filtering Lv improves the suppression effect.

Detect Cutting fits a new plate surface by collecting the plate capacitance where
the machining track locates. If enabled, the calculated normal vector of the

surface is also compensated in the processing commands.

Table 8-5 Cutting Params: Advanced

Pierce defilm settings

One-path marking

Set the cutting sequence and grouping sequence of pierce and defilm.
Enables one-pass marking (ineffective with external devices). Supports

max stroke distance.

Non-beveled path use pure Enables pure follow mode (same as HypCut) for height controller during

follow mode

www.bochu.com
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8.1.2 Motion Control Params

Global Parameters

Cutting Params
Travel Parameters
Property
Travel speed:
Max travel acc:

Low-pass filter:

Property

Max constraint
speed:

Max cutting acc:
Cutting low-pass
filter

Fly cut overcut:

System Delay

System delay:

Global Parameters

fotion Control Param

X axis

s
] e
-

Path Interpolation Parameter

X axis

o s
3000~ | mm/s™2

-
[ om

9| us

Parameter set for the machine tool globally, e.g. acceleration, common technique settings, etc.

User Settings Gas Params

Y axis

s
2

Y axis £ axis

s
2

[ optimize corner speed(for fixed-pose only)

1000+ | mm/s

Measure
Delay

[l s

A 2 B axis

| 5[~ | ReM | 5|~ | rem

| 30] | redjs2 | 30| | radjs2
A axis B axis

| 5/~ |RPM | 5| |rem

| 30] | radjs2 | 30| | radfs2

Control corner predsion mm
small drde time constant: ms

OK Cancel

Figure 8-2 Motion control parameters

Details of the explanation of each parameter can be found in the following table:

X/Y/A/B Travel speed

X/Y/A/B Max travel acc

Low-pass filter
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Table 8-6 Motion Control Params: Travel Parameters

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

Set the travel low pass filtering frequency. This parameter is related to the

Set max travel acceleration for the X/Y/A/B axis.

mechanical performance, and the default is 5 Hz.
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Table 8-7 Motion Control Params: Path Interpolation Parameter

X/Y/Z/A/B Max constraint

speed

X/Y/Z/A/B Max cutting acc

X/Y/Z/A/B cutting low-pass

filter

Optimize Corner Speed

Control corner precision

Fly cut overcut

Small circle time constant

Limit the speed of single-axis machining.

Limit the acceleration of single-axis machining.

The low-pass filtering frequency for machining, and the default is 5 Hz.
The better the performance of the machine, the higher acceleration and
lower pass filtering allowed.

When checked, it optimizes the speed reduction when machining
rounded corners (for straight cuts only).

Determines corner rounding fidelity. Lower values = sharper corners but
slower. The value can be adjusted to make a trade-off between corner
cutting speed and accuracy. This parameter is currently valid for straight
cuts only.

Defines early laser-on and late laser-off distances to ensure part drop-off.
Minimum time for small arc cuts. Higher values = better precision,

slower speed.

Table 8-8 Motion Control Params: System Delay

System delay

Measure delay
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The current system delay is measured by Measure Delay to to adjust
laser-on/off timing during fly-cutting.
Uses EtherCAT bus to calculate and compensate for latency, ensuring

multi-axis sync and cut accuracy.
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Global Parameters

Global Parameters

Parameter set for the machine tool globally, e.g. acceleration, common technique settings, etc.

Cutting Params

Commaon

Speed unit:

Select unit:

Muotion Control Params User Settings Gas Params
mm/s ~ Language: |English w
Metric v

Figure 8-3 User settings

Details of the explanation of each parameter can be found in the following table:

Table 8-9 User Settings: Common

Speed unit

Language

8.1.4 Gas Params

You can change the speed unit in Global Parameter. Optional: mm/s, m/s,
m/min, mm/min, in/min, in/s.

FACut supports both simplified Chinese and English. Add other language
packages to the installation directory, then the corresponding language will

be available. Restart the software to complete the language change.
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Global Parameters X
Global Parameters
Parameter set for the machine tool globally, e.q. acceleration, common technique settings, etc.
Cutting Params Motion Control Params User Settings Gas Params
Gas Technigue
Gas switch Cooling point
R E ms Gas off delay: ms O Szig” gty 000/ ms
: e
N2 on delay: e delay: 400}~ | ms
Gas on early: 1000~ | ms
Figure 8-4 Gas parameters
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Details of the explanation of each parameter can be found in the following table:

Table 8-10 Gas Parameters

Gas/O2/N2 on delay Delay required to stabilize gas pressure after opening the gas circuit.

Time required to purge the previous gas before stabilizing the new gas at the
Gas switch delay

cutting head.
Cooling delay Duration of gas cooling at cooling points.

Delay before shutting off the gas after cutting, reducing unnecessary gas
Gas off delay

activation for short-distance movements.
First gas on delay Delay before the first gas blow at the start of processing.

When the cutting head stops rotating, it will turn off the laser and blow

Gas on after swing
according to the set time.

8.2 PLC

FACut supports setting up PLCs for alarm handling and production processes, including custom PLC

processes.

R e e REE\ERRE

B - V07 PR §AE = wae SasN S e S gent X F aEs G aree o S598 T wEzees

E58 s R
- & 3 T

Figure 8-5 Manage PLC

After configuring a custom process in the PLC module, click the drop-down menu to select and

execute the desired custom PLC.
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Chapter 9 Auxiliary

9.1 Find Edge

FACut supports several find-edge methods, such as Auto Find Edge, 2-point Find Edge, Manual
Find Edge, and Circle Center. Click the Find Edge drop-down under the Production toolbar to choose
the most suitable method based on actual conditions to determine the plate placement. The edge finding

result will be displayed in the upper-right corner of the CAD panel.
9.1.1 Auto Find Edge

Click Find Edge on the top toolbar to enter Auto Find Edge interface, as shown in the figure:

Auto Find Edge X

Auto Find Edge

‘Wrong size will cause collisions. Please enter the actual plate size!

Stepi: Plate size

[ Auto identify plate size

X: |154)13mmV| Y: |3000mmv| -
Margin:
Xz [ 100mmv| v: [ 100mm o 31

Step2: Find edge parameters w0 mm~| [Jstep
Strategy: 3-point Quick Find |~
Find edge speed: 100 mm/s Q Fallow 0 Stop
Follow distance: 4mm i
Save start point Sl Fln.d Edge
start point
Find Edge start point (Machine Coordinate): X

Advanced |0.000, Y 0.000

Step3: Find Edge start point
Specify start point in Machine[Lower ... 3-point Quick Find Edge
() Start from preset position

(®) Start from current position [ Quick Find Edge

Mote: Only "Start from preset position”in loop production

Clear Edge Angle Save

Figure 9-1 Auto find edge

» Auto identify plate size: When checked, the system automatically identifies the plate size, using the

maximum drawing size by default. If unchecked, you should enter the actual plate size manually.

&Caution: Ensure manually entered values are slightly smaller than the actual plate size to avoid

nozzle crashes caused by mismatches.

» Margin: The edge detection point is typically set outside the plate. A positive value shifts the point
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inward (into the plate); a negative value shifts it outward (beyond the plate). Setting an margin helps
prevent cutting head vibration due to capacitance fluctuations near the edge. If edge margin has

already been configured in the nesting stage, set this value to 0.

» Strategy: You can select between 3-point Quick Find Edge and 6-point Slat-Avoid Find Edge;
Among them, 6-point slat -avoid find edge is suitable for thin plates to avoid the interference caused
by rack tips. Advanced settings allow adjusting the spacing between the two probe points on the

same edge.

&Notice: Find edge parameters will affect the accuracy of edge-finding, so it is suggested to use
the initial values: Find edge speed 100 mm/s; Find edge follow height 4 mm. For improved accuracy

on long sides, increase the spacing between probe points.

»  Start from preset position: Each edge find starts from a user-defined fixed point. You can jog the

cutting head to the desired start point and save it. Ensure this point is inside the plate.

»  Start from current position: Starts from wherever the cutting head currently is. Make sure the cutting

head is above the plate before starting.

If the Find edge before production option is enabled in parameter settings, the system performs a
capacitance edge finding before dry-run or machining based on the graphic zero point. In this case, select

Start from preset position and ensure the starting point is properly configured.

&Caution: Before edge finding, please Return Origin to reset machine coordinates and ensure
that the cutting head is capable of following properly. The inclination angle of the plate should not

exceed 10 degrees.

9.1.2 2-Point Find Edge

This is a simplified strategy within automatic edge finding, shown as a separate option because it
does not set the program zero point. Hence, it is not applicable for Find edge before production. Its
parameters are identical to Auto find edge, except that the point selection strategy only supports 2-point

Quick Find Edge.
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9.1.3 Manual Find Edge

Manual Find Edge

Manual Find Edge

Manually mark 2 points on a edge of a plate to calculate rotation angle.

[rign s <] [wommv| sten [ 5rm ]
______ 12 Follow Stop

______ B Sy §7SY Setas Zero Point Return Zero

Tan (8 )= (Y2-T1)/ ({2-K1)
: Frame Dry Run
1

T X2
Edge direction:  Down v | @ saver1 @ saver2 Clear Angle Finish

Figure 9-2 Manual find edge

Manually move the cutting head to the edge of the plate, and record the coordinates of two different
points on each edge of the plate respectively, and the system will automatically calculate the tilt angle of

the plate. The longer the distance between two points is, the more precise the angle calculated is.

9.1.4 Circle Center

Circle Center

Circle Center
Do not start centering at the edge of the plate.

Find Edge Params

Find edge speed: w

Follow distance:

E
—-

Find Edge Start Paint
Specify start point

e
k=

[High | [100 mm[~| Tstep [ Smm|~]

() Start from preset position

(®) Start from current position @  Follow [x] Stop

Sty st pioint Locale_to Fin_d Edge
start point

Find Edge start point (Machine Coordinate): X
|0.000, ¥ 0.000

Circle Center

[ Quick Find Edge

Mote: Only "Start from preset position”in loop preduction

Save Cancel

Figure 9-3 Circle center

This method is used exclusively for circular plates. After centering, the program zero point is placed

at the center of the circular plate. Thus, ensure the zero ref of the drawing is set to Center.

& Caution: Before starting, make sure the cutting head is above a circular plate.
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9.2 Quick Cut Off

9.2.1 Quick Cut Off

Click Quick Cut Off from the Production toolbar or from its drop-down menu to enter the Quick Cut
Off interface. This function is mainly used for quickly cutting off remnant materials along the X or Y axis.

The interface is as shown in the figure:

Quick Cut Off x

CutOff Schematic Diagram

Figure 9-4 Quick cut off
»  Cut off direction: Select cutting starting point and cutting direction in four options listed.
»  After cutoff, return: Choose to return to Start Point or stay at End Point after cut off.
» Plate type: Select a specific plate type according to actual situation.

» Bevel angle: FACut supports beveled quick cut off. Set the bevel angle to perform cutting.
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»  Cutting head swing: Choose tilt direction of the cutting head during the cutting.

» Enable find edge angle cut off: When enabled, the cutting direction is adjusted based on edge-finding

results.

Notice: The default cutting technique for quick cut off is the layer 1 (green).

9.2.2 Cut Off Guiding

Supports flexible definition of cutoff lines by selecting points, helping save material more efficiently.

Cut Off Guiding

Cut Off Guiding

Note: selecting a start point will clear original path
1: Jog to remnant cut-off keypaint point(start point), dick [Start]
2: Locate to the remnant aut-off keypoint one by one, dick [Pick]

3. Locate to end position of remnant cutoffline, then dick [ Finish Point Picking

Start (Fn + Aiming)
It

Pick (Fn + Aiming)

(Fn + Blow) ’ H

High ¢ VJ wommv| Cstep [ 5mm|~|

Clear Path

CutoffTechnique  Defauit layer (green) first toolpath

Return position i
il Start Point

Locate to Start

iy (Fn + Breaket)

Dry Run Start Cutoff Stop

Figure 9-5 Cut off guiding
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9.3 Nozzle Correction

The swing length and zero focus of the cutting head will be changed after replacing the nozzle of
different lengths. Therefore, nozzle parameters should be adjusted accordingly after each nozzle

replacement.

Upon opening the nozzle parameter adjustment interface, the Select nozzle defaults to the last
selected one. You can click the drop-down arrow to switch nozzles or click the + icon to enter the nozzle
abbreviation and name to add a new one. The - button allows you to remove the currently selected nozzle
from the nozzle library. Click Confirm at the top of the interface to write the Current swing length and

Current focus offset of the selected nozzle into the current values.

ANotice: Each time swing length or focus offset is written, both the current values and the
selected nozzle’s stored values will be updated. The actual processing is based on the Current swing

length and Current focus offSet.

9.3.1 Swing Correction

B Nozzle Correction = m] *

Figure 9-6 Swing correction
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Swing Correction must be performed after Vision Calibration. Ensure there is material under the

cutting head, sufficient axis travel, and no mechanical interference.

After setting the technique for marking, click Start Mark, the cutting head will tilt to the set angle,
and cut two marking lines along the set direction. Observe the marking lines along the cutting head
motion direction, measure the X Distance between them, and enter the results in Mark result 1 or Mark
result 2 according to the relative position of the marking lines. Click Confirm to write the data to the

current swing length.

In addition, you can click Unlock to enter the Swing length directly and click Save to set it as the

current swing length.

&Notice: After marking parameters are modified, if you use WKB to Start marking, click Save

Params first to ensure the updated process parameters take effect.

9.3.2 Focus Correction

Nozzle Correction — g <
'Nozzle Parameter Correction
After replacing the nozde, it might cause the swing length change and focus offset, which can be corrected on this page.
Select nozzle Temporary vl + -

T ) N e
oevosome 0 crwidesemst | o

Swing Correction | Focus Correction

Confirm

1.Generate Test File
Cutting Parameters
Beam 2.1 ~

S— -

Focus spacing 0.5 | mm

Cutting Line Params

Line length 20mm  ~
p—
—
Generate File
2.Cutting Technique
3.Focus Measurement 4.Write Calibration Data
1.Focus return origin before cutting Beam diameter 0.00
2.1mm thin plate recommended Fecnat 0.00mm
o o -

4. Itis recommended to use zero Offset value applies to all cutting parameters!
compensation cutting

Execute Stop (to current focus) Confirm

Figure 9-7 Focus correction

The focus testing allows measuring the actual focal position under the current conditions and writing
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the corresponding calibration value.

Step1  Adjust focus range and spacing. A smaller spacing improves accuracy. Repeat testing if needed.

Keep default values for marking line parameters.

Step 2 Click Generate File and Correct Technique, enter the marking technique in the pop-up window,

save the settings, and then click Execute.

Step3  Observe the finished workpiece and check the focus value on the right corresponding to the
thinnest line. For example, the focus on the right corresponding to the thinnest horizontal line in the
following figure is -1, which indicates that the zero focus is at -1. Enter -1 to the Focus calibration

box, and click Confirm to write the focus offset into the current value.

Figure 9-8 Zero focus

4.\rite Calibration Data
Beam diameter 210
Focus offset 0.00mm

S—

Offset value applies to all cutting parameters!

(to current focus) | Confirm

Figure 9-9 Focus calibration

&Notice:

1. Focus should return origin before cutting.
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2. Al mm thick stainless steel plate is recommended.
3. Suggested following height: 1 mm.
4. Use zero focus offset in cutting.

5. Pay attention to the positive and negative directions of the feeler gauge to avoid incorrect input

of positive and negative values.
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9.4 Other

9.4.1 Tape Shot

Tape shot is mainly used to detect whether the lens/windows in the cutting head is contaminated.

Step1  Lay the photo paper flat on a 200 x 300 mm plate and secure its four corners with masking tape

to keep it smooth.
Step 2 Place the plate with photo paper in the hopper.

Step3  Turn on the aiming red light, move the cutting head or fine-tune the paper’s position to ensure
the red light is centered on the photographic paper. Ensure the cutting head is positioned in the

middle of the rack to prevent the beam from being obstructed.

Step4  Replace the nozzle with a single-layer nozzle larger than 3.0 mm in diameter and set the focus to

zero focus. Select Tape Shot in the drop-down list of Other, and enter the following parameters:
»  Peak power: Around 10,000 W (for lasers below 10,000 W, input the maximum power)
»  Duty cycle: 100%
»  Pulse freq: 5000 Hz

» Laser On: 25 ms
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Activate the laser to perform the test.
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Tape Shot

Settings
Peak powes! gl | o
Dty cyde:
Pulse fren:

Laser on:

Actual LaserOn: 10W

Q  shutter Laser Stop

Step 5  After the test, evaluate the paper for abnormalities to determine potential contamination or

optical misalignment.

9.4.2 Stations Management

FACut supports multi-task processing. You can configure either I-Pallet - N Station or 1-Pallet - 1

Station with pallet changer to manage automated part cutting and material handling across multiple
workstations.

For details, refer to FACut - Multi-task.
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9.4.3 Mark Corner
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Mark Corner

Mark Corner Test

Figure 9-10 Mark corner

Mark Corner, similar to Frame, both can be used to determine whether the to-be-machined figure is

within the plate. It will activate laser on the four corners of the figure frame and make four L-shaped

corner marks on the plate. Click Mark Corner Test will perform the mark corner action.

9.4.4 Clean Nozzle

After enabling Nozzle Cleaning under FACutConfig — Planar NC System — Advanced Config,

the Clean Nozzle function will appear under Other in the FACut Production toolbar. This function needs

nozzle to work with brush and open gas to to clean up the metal slag inside the nozzle.

Auto Clean Nozzle

Auto Clean Nozzle

Move the cutting head to the position for nozzle cleaning
Mote: The soft limit is disabled when cleaning the nozzle

Z axis

Steps:

1. Jog the XY axis to the dean nozzle position.

2. Jog down until nozzle touches the brush head.
3. Click "Read Z" to set the surface coordinates of
the brush...

- [z |

s dt

Clean height: 0.00 - 5.00 = -5.00 mm
Gas = Clean params

Gas on when deanin Blow

= o ‘—o Clean times:

Clean Pressure BAR
= Clean location:

Clean Gas | Bir ~

Adjust params

X

(0.00, 0.00)

Figure 9-11 Automatic clean nozzle

You can configure basic parameters in the Clean Nozzle window, and click Adjust Params to open

the advanced settings interface, where you can configure motion parameters for the nozzle cleaning

process. There are three kinds of Clean path: Line, Circle and Wavy line. In the preview diagram, the

green dot represents the starting point while the red dot represents the ending point. Ensure all movement

www.bochu.com
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paths stay within the machine’s travel limits.

Auto Clean Nozzle Advanced Settings

Auto Clean Nozzle Advanced Settings

Move the cutting head to the cleaning position for nozzle deaning.
This is for machine tool manufacturers to set the clean position and action

Z Axis Settings

Steps:

1. Jog the XY axis to the dean nozzle position.

2. Jog down until nozzle touches the brush head.

3. Click Read Z” to set the surface coordinates of t
Clean height = Surface coordinates of the brush ...

Brush top Z: omm
— |

In-brush depth: \ 5mm |

L.~ B
Clean height: 0.00 - 5.00 = -5,00 mm
Z axis return origin before
deaning

User Limit
Brush top Z Min: Max in-brush depth: 10mm

Set dean curve

Brush location: X 0| Y 0w Read X ¥

Clean path: Line e
After done, go to: Zero point
e
Motion speed: 20mmys v
\ —
Line direction Along X+

Line length ‘ 10mm

Save Cancel

Figure 9-12 Auto clean nozzle advanced settings

9.4.5 Border Contour

Create Border Contour

Create Border Contour

Larger gap tolerance can create border contour of more graphic

Parts gap: 20mm

Apply to
() apply to selected

(®) Apply to all

Clear existed and create new

Part gap in figure 1 is too short to create contour of all graphic.

More Params Cancel

Figure 9-13 Border contour

The Border Contour function generates one or more boundary lines around the maximum outer

contour of a part. The function include creating and clearing the border contour.

»  Create Border Contour: Creates border contours based on the parts. The larger the part spacing, the

larger the area covered by the border contour.

»  Clear Border Contour: Deletes all existing border contours from the current drawing.
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Chapter 10 Tools
10.1 Debug

10.1.1 10 Board

In the 10 board monitoring interface, select the board number to be tested in the top-left to perform
operations such as toggling output ports on/off, monitoring input port status, simulating input tests,

debugging PWM and DA signals, and monitoring AD sampling results.

B 10 ExtensionDemoBoard

Select extend board ID: A -DemoBoard | (Total:4) [ Test Mode

General Input
LUET o | L

pwm Duty Oyl I : _ R X _
IN1 N2 IN3 IN4 INS IN6 IN7 IN8 1IN9 IN10 IN11 INI2 INI3 IN14 INI5 IN16 IN17 INI8 IN19 IN20 IN21 IN2. IN25 IN26 IN27

e lll © [0 0]0]0]0]0]0]0f0]0]o]o]ofo]o]ofa]olofololofo]ofo]o]
> =

DAl i
9
DAZ

DA3

DA4

General Output

01 02 03 04 05 O 03 010 011 012 013 O14 015 016 017 013 O

= = e =l

= = =

Figure 10-1 IO board

After checking Test Mode, you can manually test the input and output ports without being affected

by the real-time refreshing thread.
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10.1.2 Height Controller Monitor

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

temperature drift of the height controller.

H Height Contraller Monitor Interface X
. Up Szggd DF‘:F:“: %E”ET Real-time Capacitance Capacitance Curve Capadtance Drift
Monitor
Low Enable CAP
Down Stop
Speed  Folow
i gt 8500 Y Max: 312482
Fallow 319,485 | Mim:319480
il 1mm|~ | Cmd Monitor
height: 319,490 Dif: 4
Calibrate 1915
C: 319480(1902) 319, 430 - TLTILITIL VISV Y WAL AT VTS W A AN TOVII VLA
H: +01.00+02.141mm 319,475
Z: 070.592mm 318,470
V: 000.00mm/s 319,485
318,460
Parameter Sta... Stop 0 50 100 150 200 250 300 350 400 450
Lv: 1 ItpLV: 10
Driver Layer:  Stop 350

Figure 10-2 Height controller monitor interface

On the Calibrate page, you’re allowed to finish capacitance calibration, and adjust follow parameters

and interpolation level.

Step 1  Ensure that the nozzle is tightly secured and the cutting head is above a plate surface. Jog to
lower the cutting head close to the plate, then click Capacitance Calibration. Once calibration is

complete, confirm that both smoothness and stability indicators display Excellent.

Step 2 After calibration, perform Auto Adjust and Interpolated Auto Adjust to optimize the Follow

Level (LV) and Interpolated Follow Level (ItpLV).

B Height Controller Manitor Interface X
U High Disable Return
P Speed Fallow Origin
M _t Capacitive calibration curve
onitor
Down S;:‘;d E'O\i:ls Stop 324,500 Smoothness:Excellent
3240004 Stability:Excellent
Interpolation 323,500 Capacitar 14391
Cca""’;‘f Auto Adjust u 323,000 s o el
i Adjustment 222,500
£ 322000
- £ 321500
Calibrate 5 w10 d|
C: 319482(1904) T bosoodt
H: +01.00+02.133mm 3200001 \
319,500
Z: 070.592mm 218,000
. 318,500 et
V: 000.02mm/s ik ~
Parameter Sta... Stop D 5 10 15 20 25 30 35 40 45 50 55
Lv: 1 ItplV: 10 Capasiants
Driver Layer: Stop

Figure 10-3 Height controller calibration

www.bochu.com 113



BOCHU

FACut Plane Bevel Laser Cutting Control User Manual

The Parameters page is used to adjust the parameters of the height controller. Click Unlock

Parameter to modify the parameters and click Write Parameter to save the changes and make them

effective.
H Height Controller Manitor Interface X
Travel hit-plate alarm delay 5ms Vibration suppression Off (1 0On  Zeroref 0 mm
MOnltOr Cutting Hit-Plate Alarm Delay 100ms: Suppression time 20ms Enabled soft limit Off on
Piercing Hit-Plate Alarm Delay 600ms Follow Level 10
Swinging Hit-Flate Alarm Delay 200ms
Rt o Reset and Go Zero Ref off On  Travel speed 100 mm/s
Calibrate Follow Error Delay S Travel acceleration 3000 mm/s
il s s 500 Interpolation Max Up 30 mms; Jog high speed: S0 mm/s
Interpolation Max o Jog low speed 10 mm/s
Auto lift o hit-plate alarm OFF (0N | pown 30 mmjs R
Interpolation Follow 0 Unlock Write
Level Parameter Parameter
Parame':er Realtime calibration Off () On
Calibration range 25 mm
Man follow distance 8 mm;

Figure 10-4 Height controller parameter

The parameters are described in the following table:

Table 10-1 Height Controller Parameter

Travel/Cutting/Piercing
Hit-Plate

Alarm Delay

Follow Error

Follow Error Delay

Local Capacitance Drop

Auto Lift on Hit-Plate

Alarm

Realtime Calibration

Calibration Range

Max Follow Distance

www.bochu.com

When the system stops or in a state of travel/cutting/piercing, if a collision
persists longer than the set value, the Z-axis retracts and alarms. A value of 0
disables this alarm.

Maximum allowable following error. After the cutting head follows in place,
once the following error exceeds the limit as the cutting head moves out of the
plate boundary or the plate vibration, a follow error alarm will be triggered.
This value determines how long follow-up errors can occur before triggering
the alarm. The larger the value, the longer the system allows for follow errors,
and the better the ability to filter out interference.

An alarm will be triggered when the local capacitance decreases beyond the
set value.

If on, the cutting head will lift up automatically once there is a hit-plate alarm.
If disabled, the cutting head will remain in place after the alarm is triggered.
Enabling this function helps avoid issues caused by temperature drift, which
can affect cutting quality.

Sampling range of Capacitance Calibration.

Max follow height allowed by the height controller. If the follower is above

114



BOCHU

FACut Plane Bevel Laser Cutting Control User Manual

Vibration Suppression

Suppression Time

Follow Level

Reset and Go Zero Ref
Zero Ref

Enable Soft Limit
Travel Speed

Travel Acceleration

Jog High Speed

Jog Low Speed
Interpolation Max
Up/Down

Interpolation Follow

Level

www.bochu.com

this height and Follow is triggered, the height controller will lower to the plate
surface and then move upwards to the Max Follow Distance.

It is capable of suppressing the vibration caused by the cutting airflow on the
plate with weak structural rigidity so as to reduce the cross-section wavy lines.
It is also effective in suppressing vibrations caused by gas and slags.

This parameter sets the strength of the vibration suppression function. A
higher value will result in more noticeable vibration suppression but may
reduce the responsiveness of the height controller. The default value is 20 ms,
and the recommended range is 5 ~ 50 ms.

The following gain level is from 1 ~ 30, with a default value of 17. A higher
level brings less average error and quicker follow motion, also stronger follow
capability on the tilted plate. However, self-oscillation will be caused by a
too-high follow level. You can automatically acquire a proper level by Auto
Adjust.

Whether to go to Zero Ref of the Z-axis after Return Origin.

Zero reference for Z-axis.

Whether to enable soft limit protection for the height controller.

Height controller travel speed.

The height controller travels acceleration.

Set the jogging speed for high-speed movement.

Set the jogging speed for low-speed movement.

Under the interpolation algorithm, the following algorithm affects the response
speed of distance.

The higher the interpolation follow level, the more sensitive the following

algorithm will be to capacitance. This results in better follow accuracy.
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10.1.3 Motion Control Kernel Monitor

A CNC Core Status Monitor[BMCSIMU] - m] X
Motion Control Monitor
Motion Axis KE[r\el St_ate
X axis ¥ axis Z axis A axis B axis Common Axis1 ™
Master Axis Slave Axis
Axis: 1 0
Encoder feedback:(P) 216686692 0
Command position:(P) 216686692 0
Machine Coordi... (mm) 649.20551 0
Mation speed:  (mm/s)  0.000 0
Servo raw feedb...(P [mm]) 0 [0.00000] 0[0]
Servo alarm: [OFF] [OFF]
Negative limit switch: [OFF] [OFF]
Positive limit switch: [OFF] [OFF]
Origin switch: [OFF] [OFF]
Negative soft limit: [OFF] [OFF]
Positive soft limit: [OFF] [OFF]
Pitch compensation: [OFF] [OFF]
Servo enable: L] &
Moving(HS): 0 0
Set Machine
Coordinate 0
-
X Bdt

Figure 10-5 Motion control kernel monitor - motion axis

Motion control monitoring tool, including motion axes monitoring and kernel status monitoring.

Table 10-2 Motion Control Monitoring Parameters

Axis

Encoder Feedback

Command Position

Machine Coordinates

Motion Speed

Servo Raw Feedback

Servo Alarm

Negative/Positive Limit Switch
Origin Switch

Negative/Positive Soft Limit

Pitch Compensation

Servo Enable

www.bochu.com

The configured physical axis number.

The encoder feedback value of servo, in Pulse.
The command position, in Pulse.

The system command position, in mm or rad.
Real-time feedback speed of current servo.
Record the feedback position of the servo motor.
Current servo alarm.

Current negative/positive hard limit input state.
Current origin signal input state.

Current negative/positive soft limit input state.
Check whether Pitch Compensation is enabled, only available for the
X and 'Y axes.

The servo enables status. Clicking to turn the servo enable on or off.
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In the system stop state, allows sending specified pulses for testing
Pulsing

purposes.

This option is only available for A and B axes. You’re allowed to set
Set Current Position as Origin

the current position as the origin for the A or B axis.

It is capable of clearing the A/B axis alarm of Yaskawa A810 (absolute
Clear Multi-turn Encoder Alarm  encoder), this option only appears on the page of the corresponding
axis when the alarm exists.
Set Machine Coordinate 0 Reset X/Y/Z mechanical coordinates to 0.

On the motion axis monitoring page, you can check the servo enable state, alarm state, hard/soft

limit state, origin switch state, pitch compensation state, physical axis commanded position, feedback
position, mechanical coordinates, and motion speed for each servo axis. You can also enabling/disabling

the servo, sending test pulses, clearing coordinates, and clearing dual-drive alarms.

H CNC Core Status Monitor{BMCSIMU] — (m] x
Motion Control Monitor
Motion Axis | Kernel State
Nk information Realtime Speed World Coordinates(WCS)
FIFO 0 Trace -0000.00 mms x +0649206 mm a -0.000
Nck 0 X +0000.00 mms y +0648.323 mm b +0000
SpaceCtrl 0 Y +0000.00 mmis z +0000.000 mm c +1.000
MotorNum 32 A +0000.00 ads
MoveState Idle B +0000.00 ram=

Machine Coordinate(MCS)
X +0649.206 mm

Y +0648.323 mm
Z +0000.000 mm
A +0000.000 rao
B +0000.000 rac

UCS Origin(UCSOrg)
X +0450.537 mm

Y +0476.502 mm
Z -0000.000 mm

WCS Origin{WCSOrg)
X -0070.000 mm

Y -0000.000 mm
Z -0400.000 mm

Code Executor
Follower |dle

Gas Idle
Focus

GCode GO0
WorkState GCode

Figure 10-6 Motion control kernel monitor - kernel state

On the kernel state monitoring page, more in-depth kernel-level information is available, such as

mechanical coordinates, program/user coordinates, buffer count, and G-code instruction data. Due to the

complexity of these concepts, detailed explanations are omitted here.
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10.1.4 Vision Calibration

Vision calibration is a key feature of FACut bevel cutting software. It uses camera-based detection to

FACut Plane Bevel Laser Cutting Control User Manual

automatically correct the simulated parameters of the swing axis and cutting head, ensuring high cutting

accuracy.

Vision Calibration{done)

1. Rough calibration

Prefiminary calibration based on capacitance

For the firstinstallation (or major structure
adjustment), please make sure to perform a
rough calibration, otherwise you can skip this. ..
It will swing in the follow state. Ensure the laser
head is above the plate

1155t roud

1.2 Check Result

Stop

Next Page

2. Vision calibration
Fine calibration using a camera

2.1 Connect

Auto Adjust Focus
Camera

Auxiliary

Set auto calbration speed

(® Low Spe(0) High Spe

Jog the laser head to 30mm above the camera.
Turn on Aiming, and adjust the focus until the
camera can dearly capture it

2.2 Build Coord

Ston Leturn initial positior

Chedk X-Axis

Measure Z-Axis
verticality(After vision...

The laser head will swing above the camera
(default maximum is 40) and will lift several

Only calibrate AB origins. Do it
times, Please ensure that the zero position. ..

after coordinate system...

[Jcustom sequence (2.3 Auto calibration Verticality Correction

Virtual Camera

(Correction result: Coordinate system rotation angle: 0.000 px distance: 2.500(2. 500) um

Figure 10-7 Vision calibration

For details, refer to FACut - Vision Calibration.

10.1.5 Vision Calibration Parameter Read/Write

When both FACut and FACut-H are installed on the same device and the mechanical structure

remains unchanged, previously saved vision calibration data can be reused after switching between the

software.

For example, when using FACut-H on a device for the first time, you can reuse the vision calibration

data previously generated with FACut.

Vision Calibration Result Read/Write H

Save Result

Current system params
Current system:FACut
Parameter version: 2

Swing arm type:AE Axes

Mo local file params

Figure 10-8 Vision calibration results read/write
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& Warning:

1. If the cutting head experiences a collision, you must re-execute vision calibration.

2. Even with identical mechanical parameters, do NOT reuse vision calibration results from other

machines via the Vision Calibration Parameter Read/Write feature.

10.1.6 Capacitance Zero Point Calibration

This function allows for quick correction of axis zero points, assuming vision calibration and swing
arm length compensation have been properly completed. Ensure axis initialization is completed with

correct zero axis before performing zero point calibration.

Capacitance Zero Point Calibrati... X

Please ensure that:

11 There is a sheet under the las...
The nozzle is unworn and has un...
Vision calibration and swing corr...

Initialize

Stop

Calibrate

Figure 10-9 Capacitance zero point calibration
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10.2 Error Analysis

10.2.1 Measure Error

Error measurement is used to compare actual multi-axis motion trajectories with the commanded
paths, assisting in tuning axis response behavior. There are three types of test trajectories: XY Axis Circle

Test, Draft Circle Test(A axis, B axis and AB axes), and Bevel Line Mark, as shown in the figure:

Test type: XY axis circle ~ Test type: Draft circle te -~ Test type: 3Bevel line mz v}
Path Test Path Test Path Test

Circle diameter | 5mm v Cirdle diameter 40 mm Line length | s0mm
Start point 0w Start point 04w Line direction
Rotate |cw 7 Rotate cw v Start point phase. 50
Draft Angle 20 ° v Start Point Bevel 30w
End point phase 45 98
End point bevel EE

Phase is the angle between the
cutting head swing direction and...

Create Path Create Path Create Path

Figure 10-10 Measure error

»  Circle Test Parameters:
B Start point: 0° at the right, 90° at the top, based on polar coordinates.

B Draft Angle: When the angle is positive, the cutting head deviates to the left along the track;

when the angle is negative, the cutting head deviates to the right.

&Notice: The left/right deviation of the cutting head refers to the rotation of the cutting head arm

while the nozzle position remains unchanged.

> Bevel Line Mark Params:

B Line direction: From left to right is 0 degree, from bottom to top is 90 degrees, defined by polar

coordinates.
B Start/end point bevel: The swing angle at the start and end point.

B Start/end point phase: When the phase is 0 degree, it will swing along a straight line; if the

phase is 90 degrees, it will rotate 90 degrees counterclockwise in line direction and then start

swinging.
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B Measure Path Error

Path Error Measure Tool

ServoDebug | CreatePath Motion Parameters

et
Test type: Draft circle te v ot P it Start Test stop

Path Test.

i Ty ot [ | e
-

e View All

| Fit Window
Rotate ow v 1
Error Amplification(10x)

e

Max error 0.000 mm

Create Path

TestResult

Max errar 0 mm|

Average radius

Min radius

Max radius 20 mm

Clear Result

Figure 10-11 Measure error

The typical workflow is to run XY axis circle test — A axis draft circle test — B axis draft circle
test— AB draft circle test. After finishing the settings, click Create Path to generate a green command

path in the test interface. Click Start Test, and each axis will execute Dry Run according to the commands

to generate a blue feedback path.

If there is a noticeable discrepancy between the commanded trajectory and feedback trajectory in
certain quadrants of the circle, switch to the Servo Debug interface and click Measure Delay to measure
the system delay of the X/Y/Z/A/B axes, typically adjusting based on the Z-axis. You can make the servo

delay of each axis consistent through manual or automatic adjustment:

System Delay Test X

System Delay Test

- e e Iy is durin

Notices:
1.XYZAB axes move back and forth _3‘1
Ensure no mechanical interference when XYZAB axes m... ;l
2.Ensure the axis is located near the center of the r... | 7 l

3. A higher vibration protection level means that the alarm stops only if
more intense vibration (0 means disabled)

~ - [B] Measure al Measure Delay | Auto Adjust
MeasureX axis
] Measurey axis
[] Measurez axis Measure Delay
[ Measurea axis
] MeasureB axis

Stop

25-06-28 14:12:20
[XAxis delay: 404 s
YAxis delay: 5706 ps
ZAxis delay: 4449 ps
s delay: 6339 us
BAxis delay: 4147 ps
(Cixis delay: -1ps

/' Save X cancel

Figure 10-12 Measure delay
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» Manual Adjust: If the X/Y/A/B delay is too small, increase the delay (e.g., decrease tracking gain for
Yaskawa, increase filter time for Hiwin, decrease rigidity for Mitsubishi). Conversely, reduce the

delay to make the delays of each axis approximately the same (usually, axis delays should not exceed

5000 ps).

» Auto Adjust: In the Measure Delay interface, click Auto Adjust, set the target delay time and
vibration protection level (usually default 4), and click Delay Adjustment. The system will

automatically adjust each axis' delay to the target value.

Once the servo delays of all axes are consistent, the commanded and feedback trajectories should
largely overlap. The result of the A/B axis draft circle test should be controlled within 0.05 mm, and the

result of the draft circle test should be controlled within 0.07 mm.

If there is still a large error in the extraction circle after adjusting the servo delay, click Error
Amplification(10x) in the View drop-down menu to enlarge the tested trajectory by 10 times and observe

the source of error. At this point, the error typically appears as:
»  The feedback trajectory is generally contracted compared to the commanded trajectory.
»  There is an obvious inflexion point.

The below shows the corresponding solutions:

» Path shrinkage is due to excessive overall servo delay, it is necessary to reduce the delay of each axis

within the mechanic design allowance.

Inflexion point is often related to friction, you can try to add friction compensation to the

corresponding axis.
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10.2.2 Trajectory Capture

This feature monitors commanded and feedback trajectories of processed parts to help troubleshoot
issues. You can toggle curve visibility as needed. During processing, raw trajectory is shown first,

followed by commanded and feedback curves after execution.

Trajectory Capture

'\ Mode - 'View - ;:_'_';Measure

Display/Hide
Original path

Command path

[[Feedback path

Stop Monitor
Disable pitch comp

Test Result
Max cnd error

Not calculated
Max feedback error

Mot calculated

Calculate Error
Clear Data
Save Data

Read Data

Figure 10-13 Trajectory capture
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10.2.3 Swing Precision Calibration

This function verifies the accuracy of the swing model determined by vision calibration and swing

correction.

Swing Predision Calibration X

1. Please make sure that the vision calibration and swing correction have been performed correctly.
2. Zero reference of the cross mark is in the center of the lower left cross. Ensure that the XY axes ha...
3. Coincidence of the mark cross centers shows the calibration accuracy of vision and swing length.

Marking parameters

A—— Nozzle -—
distance: Smm | mm
Gas type: Air ~
L — T
o
/s
j
// Beam width: 2.1 K
7 s -
p
//
Mark Type

@Typer OType2 OTyped

Start Mark Stop

Vertical marking Tilted marking Swing direction

Figure 10-14 Swing precision calibration

Set appropriate marking parameters and click Start Mark. Observe whether the center of the vertical

marking cross aligns with the center of the tilted marking cross.

If there is a significant deviation, it indicates a large error in the swing model. In this case, check for

issues in the machine’s mechanical structure, vision calibration, and swing correction.
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10.3 Tools

10.3.1 Real-time Curve Monitoring

Real-time monitoring can accurately sample the command position, command speed, feedback
position, feedback speed, feedback torque, command position deviation, dual-drive position error, buffer
number and height controller position. You can select any four of the above to monitor for at least 5

seconds, at most 20 minutes to check their signals and draw corresponding curves.

B Realtime Curve Monitor - o x

1458 5 1747

1308.8 1627.6

P

H J2|jonuo?

s

(Wujz;

-00:04.563 00:00.593 00:06.548 00:12.904 00:12.260 00:24.816 00:30.7 00:36.727 00:42.683 00:48.638

Start Pause Resume Stop Pointer1| |Pointer2| |Measure Adapt Y Adapt X Open Save as %

XAxis Error YAxis Error ZAxis Error AAxis Error BAxis Error Focus Error Menitor
Monitor Monitor Monitor Monitor Manitor Monitor Settings

Enable Select Signal Pointerl Time Pointerl Value Pointer2 Time Pointer2 Value Time 2-Time 1 Value 2-Value 1
Cmd Position:X(mm) 00:18.974 832.71 00:40.845 626.99 00:21.871 -205.72
Cmd Position:Y(mm) 00:18.974 71792 00:40.845 9774 00:21.871 259.48
Height Controller H Value:Z(mn 00:18.974 0 00:40.845 0 00:21.871 0
Follow Algorithm:Z 00:18.974 0 00:40.845 0 00:21.871 0

Figure 10-15 Real-time curve monitoring

By default, there will be four signal curves shown, which can be selected as needed by clicking

Select Signal at the bottom.

Check the box under Enable to turn on or off specific signal monitors or only monitor specified

curves in the designated span.

You can zoom in or out the vertical axis by scrolling the mouse wheel, and check the horizontal axis
by right-clicking the specified span and dragging it to the right. Hold down the right mouse button and

drag towards the left can restore the curves to the appropriate window.

Hold down the left mouse button to translate the curves. Click the left mouse button to display all
curves in the position designated by the mouse with a white label, and click the right mouse button to

display all curves in the position designated by the mouse with a black label.
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10.3.2 BLT Cutting Head Diagnosis

The interface provides information and debugging functions related to the BLT series cutting heads.
It helps to monitor the sensor parameters as well as the focus velocity curve and also allows performing

jog testing for the focus motor.

H BLT Laser Head Diagnosis - O X

Figure 10-16 BLT cutting head diagnosis
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10.3.3 External Device Marking Calibration

When checked Use external device marking on the Advanced Config page of FACutConfig and
correctly configured the marking output, there will be a External device marking calibration option in
the drop-down menu of Zools. The purpose of this calibration is to determine the relative position

between the marking device and the cutting head nozzle.

External device marking calibration x

Step 1: Adjust the cutting head attitude, spray powder, record the cutting |
e | @S |
Device Down Draving

Step 2: Lift up first, then adjust

Do not move the XY until the lift righting is complete

Lift Righting

Step 3: Jog the cutting head to the powder trace, follow and record the coc

X: 0 mm Y: 0 mm
o Laser head
follow
Record

Coordinates

Step 4: Check calibration results

X: ?25mmv| Y: | 142mmv|

Save Cancel

Figure 10-17 External device marking calibration

Calibration steps:

Step 1  Adjust the installation position of the marking device to avoid interference during swing cutting.

Typically ensures no collision occurs when cutting a 45° draft circle.

Step 2 Adjust the cutting head pose to place the marking device at the correct height. Click Powder
Spraying and jog the cutting head while observing the marking trace to adjust the position. After an
appropriate marking track is achieved, click the Powder Spraying button again to stop the output.
Only when Powder Spraying is active will the system record the current swing pose and XY

coordinates.

Step 3 Click on Lift Up to return the cutting head to the vertical position. Do not move XY axes during

this process.

Step 4  Jog the cutting head to the end of the powder trace (where the powder device previously locates),
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click Follow, and fine-tune the position with the aiming red light until it aligns with the powder
endpoint. Click Save to exit the calibration interface. If there’s still position deviation after actual

marking, re-enter the calibration interface to manually edit and save the calibration result.

Once calibration is complete, assign the marking path to the First layer. In the technique settings
interface, there will be a option named Use external device marking. When enabled, there will be a new
layer named External Device Marking, and the cutting head will maintain fixed height and posture as it

does for calibration during this operation.

When marking with external device, supported parameters in the corresponding layer are as follows:
»  Cut speed: Corresponds to powder spraying speed.
» Dwell time: Delay before spraying to allow gas mixing.

» Laser off delay: Delay after spraying to prevent residue during travel.

H Technique Settings

u Layer 1 Layer 2 Layer 3 Layer 4 . Layer 5 T Firstlayer T External Device Marking

External device marking parameter

Cut speed: mjmin
Dwel time: ms
LaserOff delay: ms

[ short distance no lift

10

O short distance no follow for external
device marking

NoFallow o

distance: Lt

Figure 10-18 Technique settings for external device marking layer

Besides, if Short travel no lift and Short travel no follow for external device marking are enabled,
with the corresponding distances set, then the cutting head will stay at the height it finishes cutting and

travel to the next start point within the set distance.

& Notice:

1. When both no lift and no follow for short distances are enabled, the cutting head will maintain

its height during travel. Risk of head collision increases if the sheet surface is uneven.

2. To enable the Short travel no follow for external device marking option, go to FACutconfig
— Planar NC System — Advanced Config — Use external device marking, and uncheck

Enable telescopic device.
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10.3.4 Common Axis Debug

After setting common axes in FACutConfig, it can be tested in this interface by jogging and

observing motion behavior.

B common Axis Debugging — ] X

Set Axis | Common Axi ~ Master axis:&
Command coordinates:0.000

Feedback coordinates:0.000
Motion Test

Jog lowsp... ele

Jog high sp... 100 mm/s

SHIAE i i Jog Negative Jog Positive
Acceleration 3000 ~ | mm/s*2

[ 30q high speed

[step

Return Origin Stop

Enable soft limit

Figure 10-19 Common axis debug

10.3.5 Yp Debug

Once the Yp follow-up axis is configured, this interface enables debugging and motion verification

for the Yp axis.

HE Yp Debug - m| X

¥Yp debug
After decoupling, travel alarms are no longer detected, only limit alarms are detected.

Speed Parameter
st [__00]
Jog acceleration : 1000 ~ | mmyfs~2
Yp + 10 i igi -
it EEEURE Travel speed 100~ | mm/s
Travel acceleration [ IDUOT. mmfs"2
Yp - jog Y Only e

Save
Y-to-¥p distance:: -1646.523 mm

Bt

Figure 10-20 Yp debug

For a detailed explanation of the Yp follow-up axis, refer to FACut - Moving Enclosure.
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10.3.6 Manual Centering

FACut supports manual centering of circular plates by selecting three or more edge points on the

plate to construct a circle model and locate the center point accordingly.

Manual Centering (Xr 733.35 Yr 1305.19 R 125.46) n
] T — Delete
1420° Clear ||=Fh=d1=d|| il |
1,400 ] a
1380 . WiesX WesY
332.432mm 1382.141mm
13607 y | §32.432mm 1228.241mm
1,340 / b 659,132 mm 1406.341 mm
1,320
1,300
1,280
1,260
1240 ;
<]
1220 ’
1,200+ Move to =
|\ : | | Cirdle Frame | | Stop
1,180 + = - . — - SR
800 B850 700 780 800 850 [] Auto set zero reference as crde center

Figure 10-21 Manual centering

10.3.7 Cycle Production

It can be used for loop machining of selected drawings, also for cutting demonstration in exhibitions
with laser off. You can add, delete, enable, and disable drawings in Cycle Production Settings, and set the
processing times and delay time after each processing. When the drawing for cycle production is enabled
and all settings are saved, the Start tab in the machining operation zone will change to Start L, and the
Dry Run button in the debugging operation zone will change to Dry Run L, which means the current

processing is in cycle production status.

Cycle Production Settings X

[ Current drawing

X conc

Figure 10-22 Cycle production settings
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10.3.8 Cycle PLC

This function allows setting up long-duration, high-intensity loop test parameters to verify system

reliability and stability under continuous load.

Cycle test setup X

[ =~

Figure 10-23 Cycle test setup

10.3.9 Dry Run Settings

Set the dry run parameters. In bevel cutting, the Z-axis may move up and down due to cutting head
swing and corner transitions. Enabling Z-axis moves in dry runs improves simulation accuracy for bevel

cutting paths.

Dry Run Settings .

Figure 10-24 Dry run settings
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10.3.10 Time Estimation

This tool estimates the total processing time for a complete job, as well as the time required for
individual processing actions. It requires an accurate input of the plate surface’s corresponding Z-axis

position.

Time Estimation n

Figure 10-25 Time estimation

10.3.11 Bevel Size Calculator

It can calculate bevel parameters according to section type and section parameters. After selecting
the toolpath type(inner or outer), enter any 4 of these 5 parameters, and the rest constrained parameter

will be automatically calculated.

Calculate Bevel Section Size x

Calculate bevel parameters according to section type and section parameters
Select the cutting method (inner fouter), enter the size, Editor of the defined size is green; Editor of the constrained size is yellow. Click Reset to calculate again

Toolpath A size

I 30 mmlwl
30 mm)

Toolpath A size

—

/ Bevel angle

Thickness

Toolpath B

size(drawing) Srooipaths

size(drawing)

e | o

Figure 10-26 Bevel size calculator
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10.3.12 Laser Adjustment

This function assists in fine-tuning the XY installation accuracy using a laser interferometer,

improving overall processing stability and laser alignment precision.

Laser Adjustment Interface *
| X Ais Laser Adjustment | y Axis Laser Adjustment

Interferometer

Dwell time: Range: 3000 mm
Cydes: Interval: 500 mm s
Motion speed: Gap size: 5mm

[IFirst Point Gap Return Origin Stop

Create Program Execute

Mote: The axis soft limit will be ignored during execution

v oKD

Figure 10-27 Laser adjustment

10.3.13 Calibrate Fixture

Used to calibrate fixtures for dished head processing. By marking the actual installed position of the
fixture on the machine, it ensures alignment between the part and the programmed cutting path. Jog the
cutting head to locate four edge points of the fixture. The system uses these points as reference

coordinates to determine the fixture’s actual position.

H calibrate Fixture = O X

Calibrate Fixture

Please turn on the aiming and jog to the four edge points of the fixture, then read the positions. Ensu....

it
P2 P3
P1 pa® 3“

s

L

X-coordinate Y-coordinate
Qo Follow [x} Stop
ot | omm v | mm | | Read Positon
p2 | 0mm v| | 0mm V| Read Position Lift Up @ shutter @ Aming
o3| omm | | omm | | Read Positon
p4 | 0mm | w | | 0mm| | Read Position

o | [ ]

Figure 10-28 Calibrate fixture
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10.3.14 Dished Head Zero Reference

Due to the curved surface of dished heads, the actual reference point during installation may differ
from the drawing’s coordinate system. By inputting the the dished head radius, the system calculates a

corresponding zero reference for the current part, ensuring fixture alignment with the processing path.

H Dished Head Zero Ref o O x

Dished Head Zero Ref

Automatically set the zero reference for the dished head
drawings and align them with the dished head tooling to...

Dished hea... mm

Figure 10-29 Dished head zero ref
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Chapter 11 Main Interface Status Bar

Click the gear icon at the bottom right corner of the main interface status bar to access the following

two sub-menus.

11.1 Set Modules

This function allows you to configure which modules are shown in the status bar. As the status bar
only supports five modules being displayed at a time, only the top five in the list will appear. To rearrange,

select a module and use the Up or Down buttons, then click Save to apply the changes.

Set Modules *

Set Modules

Configure the status bar on the main interface

Machine Coordinate
Realtime Speed Up
Laser Head State
Height Controller State
Power Control

User coordinates origin
World Coordinates
Production Statistics
BLT Focus

Down

Figure 11-1 Set modules

11.2 Production Count

This tool allows you to set a planned number of parts for processing. It automatically tracks the

number of completed parts and provides options for actions to take once the target is reached.

Production Count *

Production Count

Count Manager

Total:

Finished: Pause Clear

After task done: Stand still

Prompt a dialog box
Forbid start again

Figure 11-2 Production count
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