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Thank you for choosing our product!
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Disclaimer
We reserve the right to change the design in order to improve the qualiexpand the application or
comply to manufacturing workmanship.
We will not bear any responsibility for losses and accidents caused by wrong operation or improper
handling of our products.
Dismantling of product will lose all warranty claims excluding thenal replacement of worn parts
and components required for maintenance or commissioning operations.
Unauthorized modification of products or use of roriginal spare parts will directly lead to the
invalidation of warranty and liability exemption.
It isrecommended to only use the spare parts provided by us or submit them to us or the designated
professional team for installation.

Use Regulations
Ensure that the product is used in a dry environment.
Ensure that the product is used in the environment regdiby EMC standards.
The product is only allowed to run within the parameters specified in the technical data.

Personnel Responsibilities
Be familiar with the basic provisions of work safety & accident prevention and have received
equipmentoperation guidance.
Read and understand basic safety instructions and operations.
You must have studied the relevant regulations and safety instructions and understand the possible
hazards.
Comply with relevant regulations and implement corresponding prtite measures.

V1.0
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Safety Instructions
PreventElectricShock

,

be fully protected by the ground wire due to function fault. These parts may havedtiage. When

Parts of the laser head such as nozzle, sensor, sensor interface and attached fasteners may not

installing electrical equipment, please pay attention to taking anti electric shock measures for relevant

personnel.

é Note that the equipment shall be grounded as specified.

GuardagainstDanger
Never put your hands or other body under ttesér head.

Repair and maintenance work can only be carried out after the power is turned off.
Do not exceed the specified maximum pressure.

It must be ensured that the laser head is in normal condition at all times.

All fasteners such as bolts and nuts s tightened.

s
“*% Laser Caution

Avoid direct laser radiation or scattering to the skin.

Do not stare at the laser beam even when wearing optical equipment.

Use special laser protective eyeglasses that meet the requirements of safety standaf0S25C.

PreventWaterway Corrosion
In order to avoid corrosion, use the specified coolant and comply with relevant requirements and

specified maintenance intervals.

NoisePrevention
The corresponding measures shall be specified or explained and observeter to prevent

personnel from being harmed by noise when the cutting air pressure is high.

Storageand Transportation
Observe the storage temperature range allowed by the technical data.

Take reasonable measures to prevent fire, vibration or impact.
Do not store in or near the magnetic field.

V1.0 Rayools AG © Copyright
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1 Product Overview

The manual includes the summarized instruction of installation, setting, use and operation of profeBAMTEDOLS
XC3000S Series laser cutting software. Main functions are introduced here as there are too many modules to describe.

XC3000S Series laser cutting software is a professional CNC software of RAYTOOLS, adapted to industrial laser production
applicaton. This software can work with popular laser cutting equipment in the market with its advantages covering rich
functional modules, independent process database, along with human machine interface, which is smooth and convenient to
operate for users

EPC-2000 EDS-3000 TTA

EtherNET cable Sensor cable

EPC-1020(Optional) Pedant(Optional) Rectifier diode(Optional)

Control cable (Optional) TTW (Optional) EDS-2010 (Optional)

!

V1.0 Rayools AG © Copyright 1/96
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1.2 SystenWiring

Shematic Diagram(X/Y/ZServeEtherCAY

Schematic Diagram of EtherNET Connection

LAN2

EtherNET Cable s-::-ﬁ—\\ e A

HMI (LAN2)

EtherCAT(LAN1)

Schematic Diagram of Auto-Focus and Height Tracking

V1.0 Rayools AG © Copyright
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EDS2010

SAAERERES S w

HMI (LAN2)

Shenmmatic Diagram(X/Y/ZServePulsg

Schematic Diagram of EtherNET Connection

LAN2
EtherNET Cabl Bk
er| able el v "F‘\g' A

- |
oy

| -

EtherCAT(LAN1)

EDS3000

et fesescesessfevenes

Schematic Diagram of Auto-Focus and Height Tracking

V1.0
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1.3 Technical parameters

EtherCAT Supportstandard EtherCATfor flexibleaccesso the systentopology

5-way universalinterfaceof axis which can be adapted to differer

Gontrol types ofservodrivesand providehigh-precisionpositionfeedback,
Rulse supportingCiA402 standar
Motion
Contrd 1-way Faxis interface dedicated to laskeadfocuscontrol
Gontrol Period Ims
Motion . .
Performance Acceleration andleceleration Stype
Advanceeblanned speed wittmotor reversing andntelligent lfting speed
24 ways ofdigitalinputs with flexible configurationof high/low sideinput
16 ways 0f24V genericdigital outputs
4 ways ofl16-bit highresolutionADinputswith avoltagerange-10V ~ +10V
IO Function 5 groupsof PWM outputs, supporting 24V and 5V PWM signals (adjusting by picks),
Frequency rang®~30kHawith anaccuracyof 1%
1 laser followcontrolinterface with externalcapacitance amplifier
to achieveEtherCAType high-precisioncapadtive height control
Temperature 0°C~+80°C
Work .
i Environmental pressure 0.096MPa~ 0.108MPa
Environment
Relative humidity (noitondensing) 0~ 70%
Power EP&000 24V DC (86V wide voltagenodule)
Requirement|  Eps3000 24V DC
V1.0 Rayools AG © Copyright 4/ 96
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2 Wiring instructions

2.1 EPG1020interface description

EPE1020 (optional) is our new HMI Rth good performance igraphics processing and response speed.

EPG1020
Network Card 2x Gigabit NIC
USB 4 x USB.O, 1 huilt-in USB2.®nboard

1 x mSATAIDD card slot

Storage Device 1 x M.2(B Key, Type 2280)I58d slot SAT/signal

Ambient temperature -20t ~60

Ambient humidity 5%~95% non-condensing

Display Support bothHDMI/ DVIDinterface

Power supply DC12~24V 10%,0vercurrent, overvoltage and antreverse protection
Size (L x W>H)200mm x 154.5mm x 57.6mm

2.1.1 EPQO020 interfacedescription

V1.0 Rayools AG © Copyright 5/ 96
www.raytools.ch
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Antenna interface

Startup button

Status light

DVID

HDMI

N

i Gigabit NIC

4 USB

2xRS232/RS485

©| O N| o O | W N|

DC IN 12vV~24V

U LANZ2connects with master contrdtPE2000for human machine interaction.

024V 12V~24V DC powesupply input.

2.2 EPQ000Ointerface description

EP&2000 realtime EtherCAENnginePC is the core component of motion control system of the machine, developed by
Raytools technology with motion control algorithm and professional control logic desfgnéaker use. It also supports a
variety of modes like online upgrade or reéahe upgrade, with features including good stability, ainterference ability,

high-performance computing mode, and easy to upgrade and operate.

EPE2000

Network 2| Gigabit NIC

Card

USB 4, USB2.0 2] USB3.0

Sorage 1, 2.5HD,1] MSATA

Device

Ambient -20N ~60N

temperature

Ambient 5%~95%

humidity

Display Support both HDMI ¥ GAinterface
Power 9-36Vwide voltage module
supply

dze (L x W>yH)181.7mm| 126.5mm] 54mm

V1.0
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2.2.1 EPQO0O0OInterface Layout

EtherCAT

o +DC-IN 936V —

=y

3
avoo | g

Startup button

HMI LANZ master control module communication interface

EtherCAT LANI connection interface
DC poweinput 9-36VDC

Al W N B

U EtherCAT LANZI portis defined as EtherCAT connection interface to be connected with the servo motor and EDS
board.

U HMI LANZ port is defined as the connection to the IPERPEL010.

U Please inpuR4V 9-36Vwide voltagé DC power.

V1.0 Rayools AG © Copyright 7196
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2.3 EDS3000 Interface Description

EDS3000 is ditherCATbased slave interface board with a rich set of 10, motion control and laser follow interfaces and
resources, especially for signal acquisition and motion control applications in the laser industry.

EDS3000

Module Qua. Description Remark

Power / 24V DC Voltage range 18~36V
supply

PWM 2 5Va 24V Duty cycle:09%100% Fre.:20kHz

DA 4 Output 0~+10V 16bit Accuray:10mV

AD 4 Input: 0~+10V 16bit Accuray:10mV

Digital 2 24V/OV variablé © COMport wiring control

input

Digital 16 Single outpuhigh level24V DC

output

Ambient environment

Temperaturé 0~+55N *  Ambient humidity’
condensing : 5%~95%

non-

Sze

129.36*350.5

V1.0
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2.3.1 EDS3000 Interface Description

Y-axis servo interface X-axis servo interface Y1-axis servo interface Z-axis servo interface :

PWM outpur®z 2109 Input
24V, 5V adjustable

*4 analog output "4

Servo control module
RAYTOOLS ECTA
EDS3000

!
:
f

122w

A Digital output
Digital inpuT 248 24V Power

2*12

J P
The boarchas aboundarydimensionof 122mm*348mm and can be assembled on a module rack for mounting on the DIN C45

rail.
1 Onthe upper lefthhere are 4 DB15 ports for external servo drives. From left to right, they-arésYXaxis, Yiaxis and Axis.

1 Onthe lower left, there is one-Bxis interface and two RJ45 ports for externalds servo drive and EtherCAT cables.
1  The upper right portare 2 PWM output ports, 4 analog input ports, 4 analog output ports and 1 laser head height sensor por

respectively.
1 The lower right port is a 24V power input port with 2 PWMs which can work with 24V or 5V output.

From left to right on the lower parthiere are 12 dedicated digital inputs, 12 generic digital inputs, 16 generic digital outputs,
and 1 brake output connector.

2.3.2 Power supply interface description

PE

ov

24v

EDS3000 board power interface needs toelgernally connected to the DC24V switching power supply, where the 24)
0V and PE input terminals are connected to the output interface 24V, 0V and PE of external switching power supply

respectively.

V1.0 Rayools AG © Copyright 9/ 96
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2.3.3 Digital input interface

WhenCOML1 is connected to 24V, the input sign@liBN when COML1 is connected to 0V, the input signBIN® Take NPN
and PNP sensors as an example:

When using the NPN type limit, the COML1 port is connected to 24V.

EDS3000

_;_G‘I'
VCC
It
- con conn D'l '[ ﬂf.
| I I I Y &l Y
[
o~
[
oT 24 o
NPN limit
When using PNP type limjtshe COM1 port is connected to OV.
EDS3000
=™
VCC
). COMS COWY '. m
NEESESEEREEESEDN " n
uy
¥
o7 0 o
PNP limit

When COML1 is connected to 24V, the input signBlR® when COML1 is connected @Y, the input signal BNP Take contact
switch as an example.

V1.0 Rayools AG © Copyright 10/ 96
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Active NPNconnection

EDS3000

| YCC
E’l‘\ E[ w
2 |

.-

contact switch

Active PNPconnection

EDS3000

: T Ve

-

7 1 O Y l 2

24

contact switch

2.3.4 Digital output interface

DO1DO16 are lévay digital output interfaces (24V output), which can be configredoxygen valve”, "laser enable", "focus
enable", "indicator" and other related contrgiterfaces. The definition of each port is preset in the software, as shown below:

lff 5hmd5hmc 2dziildzi wn+ KAIK fS@GSEt S gAlGK (KSpowerleall, please 2 dzi |
connect an external relay and connect a currartntinuing diode (MIC 10A6) in parallel with the oxygen and nitrogen
solenoid valve.

In addition, it is better to use another power supply DC24V2 control valve, which can be separated from the system IO power
supply DC24V1.

Take the shown below as amample:

Intermediate relay

24V2 :

ov2 ] - :lt

Solenoid valve

V1.0 Rayools AG © Copyright 11/ 96
www.raytools.ch



RAYTOO LS XC30008&aserCuttingMotion ControlSystera Commissioningvianual

2.3.5 Analog input interface

A total of 4 A/l analog input interfaces are provided, with a signal input range 0V ~ 10V.

2.3.6 Analog input interface

A total of 4 A/O analog output interfaces are provided, with a signal output rangelOV .~The way is as shown in the figure.

Ve
REF (+ S~
\
DIN' pac Vo -~ Ola0+
] Qlao-
=T J:T

2.3.7 PWM Interface

There are 2 PWM pulse width modulation signals, which can be used to control the average power of the fiber laser. The PWM
signalsupports 24V or 5V (manually adjusting), and the duty cysladjustable from 0% to 100%.

T
PWM
Sgnal @ Q| PWM+
Q| Py~

v
7

Rayools AG © Copyright 12/ 96
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2.3.8 Sensor Interface

Thereisasensoiinterfacecircuitfor laserheadheightadjustment. The output signal frothe receiving capacitor amplifier circuit
is fed to the CPU through the conditioning circuit, and the interface is defined as follows:

PE

5V Power Sgnal input

Power ground

V1.0 Rayools AG © Copyright 13/ 96
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2.4 Servo Drive Interface

1) 5 servo contrbinterfaces on the board card to connect the generic axis (X, Y, Y1, Z and F axes) interface use@axouble
DB15 female socket, as shown in the following figure:

tO 00000 00!

15000000 0

The pins are defined as follows:

Sevointerface signal description
Foot Sgnal Function Foot Sgnal Function
No. Name No. Name
3 A+ A- phase encoder pulse 2 XDt Axis rotation direction
input + switchingoutput +
11 A A- phase encoder pulse 10 XB Axisrotation direction
input - switchingoutput -
4 B+ B-phase encoder pulsaput | 14 ALM Servo alarm input
+
12 B- B-phaseencoderpulse input 6 ON Servo enableoutput
5 Z+ Z-phase encoder pulse inpu| 7 ar Axis Clear Oput
+
13 Z Z-phase encoder pulse | 8 P24V 24V power supply
input -
1 XPr Axis speed control 15 PGND Power Groud
output +
9 XR Axis speed control
output -

Note: EDS3000 board ALM signals are active low, which can be switched to active high by the jumper cap next to the

corresponding axis port. The alarm polarity of the axis port can also be set in the configuration tool to change théggarm tr
HIGH

conditions LOW
2) Servo drive control signal wiring diagram

Note: The following should be noted when connecting the servo drive:

EDS3000 uses a pulse + direction signal to control the servo drive, and it must be confirmed that the drive support&this mod
and wheher the type of servo drive enable signal (SON) selected is active low;

Confirm the servo drive parameters are set correctly. If the servo cannot run, the parameters should be set to not use the
"forward and reverse input prohibition";

V1.0 Rayools AG © Copyright 14/ 96
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2.4.1 Yaskawa Servo Drive Wiring Diagram

Servo control interface

EDS3000-DB15 2-pin (male)

shielded wire Yaskawa servo 59 Pjn_in}er\_face

| Signal Pin Line N - - === A Pin Signal

| A+ 3| e — — 33 | pao

A | 11 | o : L : L 34 | /pao

| B+ G T — || ] 'I 35 PBO

B | 12 | e ™ - 36 | /pBO

A Y e — 19 PCO

| 2 | 13 st — 20 | /pco

| I (I

| xp+ B — 7 | puLsE

| xp- e : : /PULSE
XD 2 pmen—— — 11 | sieN
XD- | 10 | bow ™ ™ 12 | /sieN

I I

| av | o1a | o — +— 31 | auws

| sox range aboffet=—p — 40 | /s-oN
CLR | 7 [rse oty — 44 J/ALM-RST
P2aV | 8 | s “ + ‘1 + 47 | r24vIN
PGND | 15  toccomot : : 1 3G

| "————f:————\’[— 32 | AWM

Yaskawa Servo Parameter Setting «
Parameter Type ¢ Recommended Value | Setting range «
Pn000 » 0.0.1.0- 0.0.x.0 (0 speed; 1 position) 0.0.0.X (0 forward; 1 reverse) -
PR000 0.1.0.1+ O.X:0.0 (0 3-phase power; 1 single-phase power); 0.0.0.X (0 display setting,
1 display all parameters) »
0.0.0.X (Opulses +direction positive logic, 5 pulses +direction negative
Pn200 - 0.0.0.0+ logic) .«
X.0.0.0 (linear 1M) «
Pn50A » 8100+« Positive turn prohibition cancellation «
Pn508B - 6548 - Reverse prohibition cancellation «
V1.0 Rayools AG © Copyright 15/ 96
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2.4.2 HCFA Servo Drive Wiring Diagram

Servo control interface

EDS3000-DB15 2-pin (male)

shielded wire

HCFA servo__SO Pin inte_r_face

| Signal Pin Line P ey 1Y Line | Signal
e 3 purple ™ — 36 OUTA
e 11 yellow — — 37 /OUTA
| B+ 4 | yellowsblack —1 —t 38 OUTB
| B- 12 blue —t — 39 | /outs
| 7+ 3 blue&black } ¥ } 4 40 0UTZ
| z- 13| blackiwhite [——t—t — 11 | Jourz
| 11 11
| xp+ 1 red8black — e 26 | cMD PLS
| xp- 9 green — — 27 [/om pLs
| xp+ 2 | greentiblack — T 30 | cMD DIR
I XD- 10 brown : : : : 31 |/CMD DIR
| ALy | 14 | ornee " : : : 21 | S ERR+
| sox 6 orange&blac T T 1 4 S ON
| CLR 7 red&black T 1 71 5 ERR-RST
I P24V 8 black 1 . 3 COM+
PGND 15 | browngblack 7 - 12 COM-
-—————— e L 22 S ERR-
_____________ ke — — — — — . o s s e
HCFA Servo Parameter Setting
Parameter Recommended Setting Range
Type Value
P0OGO1 0 0 Positionmode;, 1 Speedmode; 7 EtherCATmode
P0OGO7 0 0: Pulse+direction positivelogic 1 Pulse- direction negative
logic
P0G16 1 0: forward; 1: reverse

V1.0
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2.4.3 Panasonic Servo Drive Wiring Diagram

Servo control interface
EDS3000-DB15 2-pin (male)

Panasonic servo 50 Pin interface

shielded wire

Signal | Pin |Line ~—~————————— a Pin Signal
A+ 3 purple L L 21 0A+
A 11| yellow : ‘| : ‘: 22 | oa
B+ 4 yellow&bIdTR T T\ 48 OB+
B- 12 blue ] \ 1 419 0B-
7+ 5 lue&bla | ] " ] 23 07+
Z- 13 black&white T 1 1 24 0Z-
(N I
XP+ 1 radablackm———— — 44 | PULSHI
XP- | 9 | green : : : : 45 | puLsH2
XD+ 2 greengbidTE 0 I T, 46 SIGNH1
XD- 10 |brown 0 " T 47 SIGNH2
I L
ALM | 14 | orange T 37 ALM+
| SON 6 gea Tt — 29 | srv-oN
CLR | 7 ledsbtack—"—F — 31 | AcLr
P24V | 8 | ua l\ : “ ! 7 | cour
PGND | 15 blownaoide® : : 41 COM
| \’—————:—————"I— 36 | ALM-
Panasonic Servo Setting Parameters
Parameter Recommended Setting Range
Type Value
Pr001 0 0: Position control, 1: Speed cooltr
Pr007 3 3: Pulse plus direction
Pr005 1 1: High-speedpulse3mpa; 0: Low speed pulse 500k

V1.0
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2.4.4 Delta Servo Drive Wiring Diagram

Servo control interface

Delta servo 44 Pin interface

EDRS3000-DB15 2-pin (male) shielded wire
Signal Pin Line ———————— = " Pin Signal
A+ 3 purple — — 21 oA |
A- 11 yellow : || : |l 22 /OA
B+ 4 yellow&black 0 1 I 1 25 0B
B 12 blue I 1 1 ] 23 /0B
Z+ 5 bluegblack 1 1 1 13 0Z
Z- 13 black&white T . — 24 /0Z
I U
XP+ 1 recblack —ip i 38 HPULSE
XP 9 green : ; : : 36 | /HPULSE
XD+ 2 green&black i " ] I 42 HSIGN
XD— 10 brown i | 1 1 40 /HSIGN
I I
ALM 14 orange 1 T t T 28 ALRM+
SON 6 arange&black i T . T 9 SON
CLR 7 red8black — — 33 ARST
P24V 8 black ‘l + l‘ } 11 COM+
PGND 15 | browngblack d d 14 COM-
"—————:—————\’I—— 27 ALRM-

Servo control interface

DeltaB SeriesServoDrive Wiring Diagram

Delta servo 50 Pin interface

EDS3000-DB15 2-pin (male) shielded wire
Signal Pin Line —_——————— — = a Pin Signal
A+ 3 purple - — 21 0A
A- 11 yellow I' ‘l : ‘l 22 /0A
B+ 4 yellow&black ] " ] " 25 0B
B- 12 blue . - 23 /OB
Z+ 5 blue&black T I 1 I 50 0Z
7- 13 black&white  — T 24 /07
[ U
XP+ 1 red&black —_— — 38 HPULSE
XP- 9 green : : : : 29 | /HPULSE
XD+ 2 greengblack ) - 46 HSTGN
XD- 10 brown ) I 40 /HSIGN
| L
ALM 14 orange o — 28 P05+ ALRV
SON 6 orangegblack T — 9 DI1 SON
CLR 7 red&black —_— — 33 IDI5 ARST
P24V 8 black “ : 1\ : 11 COM+
PGND 15 | brownablack - - 45 COM-
\’—————:—————\’|— 27 D05

Delta A2 SeriesServoDrive Wiring Diagram

V1.0
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Delta Servo Setting Parameters
Parameter Recommended Setting Range
Type Value
P1-00 0x1002 Thausand=of bits 1 Highspeeddifferential
P101 0x0000 Percentilel is the reverse
P2-10 0x0101 DIl

V1.0
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2.4.5 Fuji Servo Drive Wiring Diagram

Servo control interface

Fuji servo 26 Pin interface
EDS3000-DB15 2-pin.(male)

shielded wire
| Signal{ Pin [Line ———————_———— a Pin | Signal
| A+ 3 purple — L 9 FFA
A | 11 yetlow " - : . 10 | *Fra
| B+ 4 ylowsblsT ll , ll 11 FFB
| B 12 |be T ™ 12 | *FFB
| Z+ O bluetblack T 1 T 1 23 FFZ
| z- 13 blackswhifeT""T — 24 *FF7Z
| I (I
| XP+ | 1 fedablack—t—% et 7 CA
Lxp o e —— — s | xoa
[0 |2 gemge—— — 20 | 8
| XD | 10| brown P ™ 21 | *CB
| I I U
AL | 14 forange o = 17 | ours
| SON ofange =t — CONT1
| CLR | 7 tedublad——"— L CONT2
P24V | 8 | brack — — 1| comn
| PoND | 15 fownsifr——nt — 14 | comout
‘.« M
1
e
Fuji servo 26 Pin interface
Fuji Servo Setting Parameters

Parameter Recommendd Setting Range

Type Value

PA101 0 0...position 1...speed2.. .torque 3...position <=>speed

4..position<=>Torque5...Speed<=>Torqueb...Extended
mode7...Positioning operation

PA103 1 0...Differentialinput: Commandpulse symbol
1...Differentialinput: Forwardrotation /reverserotation pulse
2...Differentialinput: 90 %Dit phasedifference?2 signas
10...0Opencollectorinput: Commandpulse symbol
11..Opencollectorinput: Forwardrotation/reverserotation pulse
12..0Open collector input90bit phase difference 2ignds

V1.0 Rayools AG © Copyright 20/ 96
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2.4.6 LEADotion Servo Drive Wiring Diagram

Servo control interface

EDS3000-DB15 2-pin (male)

LEAD servo P series interface

shielded wire

Signal Pin Line ———————— A Pin Signal
A+ 3 purple — L 1 PAO
1\ 11 p
A- 11 yellow 1 T 2 /PAQ
B+ 4 yellow&black I 1 T 1 3 PBO
B- 12 blue T 1 T 4 /PBO
Z+ 5 bluegblack T 1 T 1 5 PCO
Z- 13 black&white ™ | 6 /PCO
I 1 I
XP+ 1 red&black : $ e 8 PULSE
XP- 9 green — L 9 | /puLsE
XD+ 2 arenac — 12 | sieN
XD- 10 brown ] ] ] I 13 /SIGN
| L
ALM 14 orange T T 1 DOO0 ALM+
SON 6 orangegblac L — DIO /S-0N
CLR 7 redablack — — DIl [/ALM-RST
P24V 8 black “ $ ll y TCOM | +24VIN
B ] ]
PGND 15 brown&black 0COM SG
v« _ L
. ALM
_____________ N —

P Series Servo Drive Wiring Diagram

Servo control interface

LEAD servo M series interface

EDS3000-DB15 2-pin (male) i .
shielded wire
Signal | Pin | Line T Pin | Signal
A+ 3 purple , 1 21 PAO
A- 11 yellow l ‘| | ‘] 22 /PAO
B+ 4 llowSblac T ) 25 PBO
B- 12 blue - - 23 /PBO
7+ 5 blue&black T I T I 13 PCO
- 13 blac ™7 T 24 /PCO
(| (I
XP+ 1 redBblack — — 41 PULSE
Xp- 9 green : : : : 43 | /puLsE
XD+ 9 | greentblack ) — 37 SIGN
XD- 10 brown ] I 1 I 39 /SIGN
(I I
ALM 14 orange — — 1 ALM+
SON orange&black T = 33 /S-O0N
CLR 7 redgblack it — 8  |/ALM-RST
P24y 8 black “ - l‘ - 11 COM+
PGND 15 | browngblack - - 14 COM-
“'—————:———\’ L 26 ALM

M Series Servo Drive Wiring Diagram

V1.0
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2.5 Laser Wiring

2.5.1 MayphotonicsFiber Laser Wiring Diagram

MaxphotonicsFiber Laser

ES[B000Board
P1+

PWM output
(24V valig P1

15 Lase modulation+

Red laser light

Laser shutter

ov
(homologated with lasgr

Analog output
(Select AO3 to
control lasej

Laser alarm

ov
(homologated with lasgr

/-
DO13
// 16 Out light +
DO9
| {22 Rec-
COM 21  Outight-
12 0-~10v
——
AO3+ /
|15 AcND
_—1 18 PD+
"] 23 PD-
oM /

Notes

3 Lase modulation

7 Red +

1 Water cooler safety lock

1 Water cooler safety lock

1. PDr PD isthe laseralarmoutput, connectedto the DI20 input of the EDS000terminal block "Platform
Configuration+ DigitalInput - DI2O" default Laseralarm (NO).

2. Theredlightandthe light enablegroundpin canbeintegratedinto any 0V of the EDS300@rminal black
togetherto ensurethe samesourceasthe laser.

3. Maxphotonics laser PWM selects 24V to control.

V1.0
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2.5.2 ReciSinglemode Continuous Fiber Laser Wiring Diagram

ESD30080ard

Analog shielded wire

|

Analog output

AO3+

2-Analog voltage 0~10V

—~—

(Select AO3 to contrgl

1-Analog

CTRL_INTERFA&iace
PWM output Pl+ | 16+pin aviation connector
(24V valid \
™~ 13External +
Pl [ \
—{ 12External-
Laser alarm DI20 10 Fault signal +
/ —1 5 Out light +
Laser shutter DO9 =
1 9 Fault signal
—1 6 Out light-
oV ]
(homologated COM A
with lasen

Notes

1.

PD+ PD is the laseralarmoutput, connectedto the DI20 input of the EDS000terminal block "Platform

7KEY_LO@X«ternal security

8KEY_LOGternal security

Configuration- Digitallnput - DRO" default Laseralarm(NO).

2. Theredlight andthe light enablegroundpin canbe integratedinto any 0V of the EDS300@rminal blacktogether
to ensurethe samesourceasthe laser.
3. Recilaser PWM selects 24V to control.
V1.0 Rayools AG © Copyright
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2.5.3 Raycus RHKL3000 Continuous Fiber Laser Wiring Diagram

Raycus Fiber Laser
ESB000Board CTRUNTERFACE
AWM output P1+ 15 Lase modulation+
(24V valig oL 3 Lase modulation
I Red +
(homologated 24V | _
with lase) __—1 16  Outlight +
Laser shutter DO9 - /
|__— 22 Red-
Laser alarm DI20 —/
|_—] 21 Outlight-
o /
(homologated with lasgr COM |
/ — | 2 o0-~10v
AO3+ [ ] _—1 5 AGND
Analog output /
(Select AO3 to |
control lasey AO3
18 PD+
23 PD-
Notes

1. In REM state, the contrbbard is powered up to giveRNP signdb enter the external AD mode.

2. REM laser enable and red light for the same interface, up enable for closing red light, down enable for opening red |
3. REM laser PWM selects 24V to control.

4. Laser systenafilt alarm outpus PNP signab the card.

V1.0 Rayools AG © Copyright 24/ 96
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2.6 EDS2010 Interface Layout

2% %% %% 9929299200

— i NE RN R AN ERER TR IETE TR ETRETE DT |

I
Q

u Digital input*16

EtherCAT IN & OUT

EDS2010

Relay output*8

Transistor output*8

“%% 000 (000 200
JoooPoooPoooﬁoaa ST

NC2COM2NO2 NC4COM4NO4 NC6 COMENOS NCBCOMS NO8 e e e T e e

F8

Thecard hasa form factor of 185mm*122mm and canbe assembledn a module framefor useon DINCA535rails. The
functionallayoutis shownin the figure below.

The upper left two RJ45 ports are connected to the EtherCAT cable, EtherCAT IN and EtherCAT OUT.

The upper right is the 16 digital input interfaces. For left: channel 1 to channel 8 and its common terminal; for rigigl chan
9 to Channel & and its common side.

The lower left to right is 8 sets of relay outputs and 8 transistor outputs.

The lower right corner is the board power supply, 24V power connector

V1.0 Rayools AG © Copyright 25/ 96
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2.6.1 Power connector

24V 0V PE

TheEDS2010oard power interfaceneedsto be connectedto an externalDC24\kwitchingpower supply,wherethe input te
rminals24V,0Vand PEare connectedto externalswitchingpower supply24V,0Vand PErespectively.

2.6.2 Digital input interface

Ther are 16way digital input DI interfaces, which are divided into two groups, eastfor a group and high and low

active can be configured in groups. The common terminal of8lis COM1, and the common terminal of DI4.6 is

COM2, where the inputgnal is active low when COM1 and COM2 are connected to 24V, and active high when COM1 and
COM2 are connected to OV.

2.6.3 Output interface definition

DOQL-D(8 are 8-way relay output moderefer to the followingfigure:

EDS20d o I
' .
,/I. | User custonrconnection

| - HC = N NC

. oo’ S c_cora QoM

| 2aw L=} =} : o - No
i
!
___________ .

EDS2010

|
|
! User custom payload
|

oo

V1.0 Rayools AG © Copyright 26/ 96
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3 Preparation for software installation

3.1 Sehlhosted recommended configuration

CRJ Interi51.6GHz (4 cores) and above

Memory 8GB andbove

Storage Device 120G hard drive and above

NetworkCard 2x10/100/1000 Gigabit NIC

USB 4xUSB3.0 4xUSB2.0

Show Supportboth HDMI or VGA interface

OperatingSystem Genuire Windows10 (64bit ProfessionaEdition) / GenuineWindows7 ©4-bit
Flagship Edition)

3.2 Installation Software

3.2.1 Installation of cutting software

1) Rightclick on the software installation package and select Open or RAdraisistrator

® Run as administrator
©) Share with Skype

V1.0
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2) Follow the prompts and click Next

) 2DCutAhead2.0 Setup X

Welcome to the Prerequisites Setup Wizard Advanced Installer

0 Collecting information has determined that some of the prerequisites needed to run 2DCutAhead2.0
. This wizard will assist you in getting and installing those prerequisites. Click

"Next” to continue or "Cancel” to exit the Setup Wizard.
Preparing installation % 5 iz

Installing

Finalizing installation

< Bad

V1.0 Rayools AG © Copyright 28/ 96
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3) The installation environment. The system will automatically identify whether the installation environment is completaot It is
recommended to select it by yourself, you can directly click Next.

%) 2DCutAhead?2.0 Setup X

Prerequisites Advanced Installer

Select which prerequisites will be installed

Collecting information

Name Required Found
[] .NET Framework 4.8
Digital certificate
[] visual C++ Redistributable for Visual Studio 2019 x64 14.22.2782...

Preparing installation
Installing

Finalizing installation

4) Selectheinstallationpath, the default installation path is C:/HMI, it is not recommended to change it, you can directly click
Install.

%) 2DCutAhead?.0 Setup — X

Installation Folder Advanced Installer

This is the folder where 2DCutAhead2.0 will be installed.

Collecting information
Preparing installation

Installi
s To install in this folder, dick "Install”, To install to a different folder, enter it below or dick
"Browse".
Finalizing installation

Folder:

o v

V1.0 Rayools AG © Copyright 29/ 96
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b) After the software installation is complete. Wait for the update of the underlying firmware, this step will take a longliase
be patient.

Update underlying firmware version :242 20230717

Updating, please wait patiently...

3.2.2 Filter by actual configuration

7) System: XC3000&eyword 1: EDS3000.Keyword2 Pulsedir drive or COE drive according to the actual configuration.

B Standard configuration selection - m] *

Standard configuration selection

Filter criteria

System | XC3000S +|  Keyword1 [EDS3000 “|  Keyword2 |v Q Search
EDS3000
EDS2000
Config Description Pulse-dir drive
AC30005+ COE drive+EDS3000+ EDS2010(Internal PLC pallet) EIM Moudle
XC30005+ COE drive+EDS3000 DX150P
KC30005+Pulse-dir drive+EDS3000+EDS2010 (Internal PLC pallet) EDS2010
XC30005+ Pulse-dir drive+EDS3000 Single Axis
Gantry Axis
Internal PLC pallet
External PLC pallet

w{saeded configuration ﬂ Exit

8 Check the standard configuration in the configuration description, after which clickdliseted config.

{# Sstandard configuration selection — [} >

Standard configuration selection

Filter criteria

System |XC30005 ~ Keywordl |EDS3000 ~ Keyword2 |COE drive ~ QSEarch

Config Description = System Configured EtherCAT Modules
XC30005+ COE drive~ EDS3000+ EDS2010(Internal PLC pallet) - Nede 0:General COE Drive(VID:00000000, P1D:00000000)
XC30005+ COE drive+ EDS3000 MNode 1:General COE Drive(VID:00000000, P1D:00000000)
H— a Mode 2:General COE Drive(VID:00000000, P1D:00000000)

- Node 3:General COE Drive{VID:00000000, P1D:00000000)

- Node 4EDS2000 VOX10105(PID:00000L96)
< >

qc(;aected configuration ﬂ Exit
V1.0 Rayools AG © Copyright 30/ 96
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3.2.3 Software parameters setting

Set theparameters of X, Y, andagis, Pitch compensation, Verticality correction, Laser head, Laser Device, Assist gas, Dust
removal valve, Alarm, Button, Pallet changer, Lubrication and other parameters according to the actual situation of the
machine. Pleasesfer to Chapter 5 "Platform Configuration Tools" for details.

3.2.4 Save and activate the master

9 Click Save and then click Restart Controller to update the master module configuration information.

Config by types "

He G B

Save Restart /O card XY Axis
Controller onfig +

Save If

=7 System Configured EtherCAT M
f-- 7= Mode 0:General COE Drive(VID:
- 7= Mode 1:General COE Drive(VID:
- 7= Mode Z:General COE Drive(VID:
- 7= Mode 3:General COE Drive(VID:
~ 7= Mode 4:ED53000 VOX10105(PI

#

10) Wait for the controller to restart, theclick Exit config. Start HMI to open the cutting software.

a5 Restart kernel X

Restart command has been sent...

3.25 Use XC3000S software

After opening the software, import the graphics to be processed and configure the process parameters for processing. Please
refer to the latest "XC3000S Sevieaser Cutting System User Manual" for details.

V1.0 Rayools AG © Copyright 31/ 96
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4 Machinetool commissioning

After installation, a password 4006701510 is required to enter the configuration tool. Then you can select the category
configuration in the menu bar, you will see the Paraardiutton. Click the corresponding parameter button, the parameter
dialogue box will show to modify the parameter. After changing the parameter and checking it, restart the software then the
changed parameter will take effect.

88 Login Form Pt

Login Password

4006701510 N

oK Exit

Ho G B EF 7 [ 3 @3 & & 4080 €@ & =

Sawe Restart VOcad XY fus Piech XY Back Z-Axs Werticalty Laser Laser  Assst Dustremoval Almms Button Physcal  Palet  Lubncation [
Controler  canfig - compensation  Crigin w comection head Dewce  gas wake button  changer — -
Save Yo con. Machanical Beam path Gas path Custom =

== Onkne Detected Exharcat Modules
Y= noce o COE Druve(vID:00000000, PE:00 Hede vonnaeT i
= Mode 1 | COE Drive(VID- 00000000, PE-00 | 1O card inputfoutput and axis config
4 % Mode 2:General COE Drive( VID: 00000000, PID:00 General Configuraton @ 0 |Palet changer Dusst rar
G % Mode 3iGenerl COE Drve(VID:00000000, PRX:00) 4 ﬁ}l s

% ¥ Node 4:EDS3000 VOX10105(PID-00000b96]}
General PLC and axis varisbie

Comnected ha ~

Mode Gifixis
PMode 1:Axis
Mode ZAxis
Mode SAxis

4.1 Set thgparameters in the parameter screen according to the actual configuration

1™ XY axis mechanical parameters and hardware configuration
XY axis mechanical parameters: Encoder pulse count, Pitch
XY axis point and port config: XY hard limit, XY axis servoacaiXYsoft limit.

X axis mechanical parameter X axis point and port config

Encader pulse count « E Motor direction | Reverse v+ Postie hard it signl Node 4013 ) v
MY __om ) Teosignl Node 4012 v v

M speed M following ofiset | &imm - Negative hard limit signal - Node 4DL1 v/ N0 v

Max acceleration Sevoaris | Node T:Axis ¥

Soft limit range ~ i

O SyneX parametersto ¥l O Sync parametersto X1 (@) Separate set O Almits NO O Allmits NC ® Separate set

Y-axis mechanical parameter Y axis point and port config

Encoder pulse count * E Motor direction Reverse v« Positive hard fimitsignal - Node 4016 v No V

Pitch Fomm " Backlch comg m’ Terosignal | Node4DI5 v N0 v

Max speed Max following offset | Emm - Negative hard imit signal | Node 4014 v| (N0 v

Max acceleration Servoais | Node (A v
Soft limit range ~ mm

V1.0 Rayools AG © Copyright 32/ 96
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27 XY axis return to origin parameter
XY axis return to origin parameters: Return origin mode, Return origin direction andZgtesignal, Aft back set coordinate.

Retur {o origin
Xaxis Y
Retum orig  Incement v Reunaign. nerement v
Retmonign drect..  Negetve v [mt v Retum orign diect..  Negahve v Zep v
Retumoig. 1 + Reumoig.
bk, bt
Afback et coor., Htback et coor.,
=

3) Zaxis parameters

Servo parameters: Pulse numb@itch

Homing parameters: Homing mode, Return origin direction and type, Zero signal, Zero signal logic, Coordinate aft backward set
Axis point and port config: Servo axis, positive and negative hard limit, soft limit

Z-Axis Fllow
Servo Parameter Return to Origin Parameter
Motor direction | Positive vt Homing mode  Incremental Mode
Pulse number ’ l:l Return origin directiona..  positive | |Limit v
Pitch * Return origin speed
Max follow-up offset smm - Back Distance
Speed unit of Drive | pulse/s v Coordinate aft backward...
Speed loop feedforwa... 001 - Qrigin point offset com... Omm
axis point and port config
Servo axis | Node 3:Axis it
Positive hard limit.. | Node 4019 ~| [NO )
Negative hard lim... Node 4017 v||NO o
Soft limit range -3 '| it | 2 ‘lmm |
Brake output | Mot used v
V1.0 Rayools AG © Copyright 33/ 96
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4~ Laser head

Laser head parametsr Brand, Model, Focus control modégight sensor type, Height sensor signal port.

57 Laser Device

Laser head

Erand
Raytools

rPModel

ES20K

Focus control mode

ES Smart Focus

Height sensor type
ED'S On Board

Height sensor signal port

Mode 4:Height Sensor Capacitan

Laser brands and parameters: Laser brand, Laser power, Frequency

Laser Brand and Parameter

Focus adjrmt

ooon

Lirmit Ce

Soft Limit Ran
Close Focus Head
Close Cawity Termp
Close Cawity Gas P

Close WIFI Alarm

Voltage of max powern

Laser brand: Raycus
Laser power: 1300
Frequency: 5000
10
10

Feedback voltage of max powen

Analog output delay
FlyCut laser on delay

FlyCut laser off delay

6~ Gas interface common settings
Gas pressure control: default can be, chandkéfe are special needs.
Gas process control: default can be, change if there are special needs.
Pressure standard: default can be, change if there are special needs.
Gas control: default can be, change if there are special needs.

7~ Physicabutton

Control panel: Start signal logic, Pause signal logic, Reset signal logic, Emergency stop alarm logic

Note: The motor should be in the no enable state throughout this step!

Control Panel

Control Panel

ms

ms

ms

Start signal logic

Pause signal legic

Reset signal logic

Emergency stop alar...

MNode 4:D1_14

MNode 4:DI_17

Mot used

Mode &:DI_13

~| NO -
~| | NO -
~ MO ~
~ | |NC -

V1.0
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4.2 Test if each axis limit is effective

17 Enter the HMI software imtrface, File Diagnostic ToellO Monitor

20021 |Machne tao! axs rot
Motor Retum Edge Detect Arc Detect Focus
Erable Ongn - v T

Function

=] User Letting
Machine backup

[ER Quick Save Troubleshoot info
Ex

Diagnestic Teol 2
'

mstalled Too

T v

Capacitive Sersar

| Hardware info
Gas DA Comection
=1 Machine Coardinate Info
A Burmein Test
SelfTuring

[F] oty shah accusmcy adjustment

1/0 Moniter || Serve Monitor Advanced

2~ Trigger the limit switch and observe whether the corresponding point position imitr@toring interface has changed

37 Verify the panel buttons for energy stop, each axis limit and zero switch, and stas#pa turn until

ag!

Lo Monitor ] Serva Monitor || Advanced |

EDS2000

(i o e o

(=] (=] (=1}
4 5

each input is confirmed to be normal.

OO OO CC el

(=] [=]) (=) [=]] (=]}
L= 7 E=] o 10

=]}
11

=]}
1z

=]}

13

(=]
14

V1.0
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4.3 Zeroing the machine and adjusting the servo gain

1™ Click CNC in the menu bar, click Return origin, and click OK in thepmeimdow that appears.

FormMain

@O | b =i = Uf = o

Motor JReturn] Edge Detect Arc Detect Focus Task Batch Calibrate Follower Parameter Forced
Enable ~ ~ Test ~ ~ Processing ~ = Reset
Function Follow-up Force

o5l Home setting

[
X Y
— [m—
Set Zero Set Zero Set Zero

matters needing attention:
1.Please ensure that the limit or origin sensor is normal.

2.Return to the original status:

3.Presc [Start origin] button to deo referencing.

Start origin Stop

Draw a6mm circle turn onoffset detection, and then adjust the cutting speed36m/min up or down in the process. Then
select the drawing and click on tldkey run.

OEE 2« Formbiain ? X
File — Home Draw n
5 ®©0 |5 i & A4
Simulate S * Motor Return Edge D.etect ArC Batch Calibrate Fullo:er Parameter FRorcetd
4 & o & esel

Enable Origin v Processing

Simulate Follow-up Force

Lay
er

12
z
“ Glo
\ bal
Lrg
@ o Prompt Ve
(|
\ [] Confirm to start offset detection. .
. .
ﬁj’ 320 3 ® Dry run mode| Mode: =
........ =
[15i]
No
Cu
i

After the motion is completed, the system draws the position of the encoder feedback on the software and theffsst/can
be seen using the measurement. Toffsetcan be used as thieasis for adjusting the servo parameters.

V1.0 Rayools AG © Copyright 36/ 96
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5 Platform Configuration Tools

Afterinstallation a password4006701510is requiredto enter the configuration tool

5.1 Interface Introduction

Fie
. — . . = _E
HG G = VEAE @k E ® AL o B E R
Save Resat  UOcad XY s Pich XY Back ZAus Vebially leser Laser  Assst Dustremovd  Alams Button Physcal  Palet Lubncabion Panel Segmentzd  Wirsless ——‘ 1
Controber  config compersstion Ongn  Fow conecoon  head Devee g vahe b dhanger control = config  remote
Save 10 con_ Custom -

B Svstem Configured EtherCAT Modu
&% Node
&-F Hode 1:6eneral COE Drive(VID:00000000, PID:0¢
% Hode 2:Genaral COE Drive(VID:00000000,P:14
- Node 31Genenl COE Drie(VE:10000000, P04
5 Node £EDSI00 VIXI010S(PID:00000696)

m}‘mtmmlﬁ}« El‘omm

Extension axs config ?I

Conected hardnare in
Msin ases
Wisis-Gansy Main Node s
v Node Tt
Vi Ganty Ssve Nose 2
Zhas Hode i
Face Focus Nose tFocus is [P
Height Sensor Capadtance
Sensorcapactancealue Node tHeight Sensor Cpaciance
Digital input PLC variables
— 3 4 Negtiee ha i signlof s Hode 4011
Home signal of ¥-is Node 4002
Postiv hard it gl of Y- Nose 4003 [ em——
Negtice har i signlof Vs Node D14
Home signa of V-sis Hode 4015
Bastive hard it gl of V-axis Nose 4005
Negtive ha i il of Z-is: Node 4007
Home signa f Z-ais Node 4006
Poskiv hod it il of Z-acis Node 400§
Emergency stop Node 420013
St butizn Node 40114
Orygen pessure slarm Hode 40116
Pause busten Nose 40117
Postiv hard it sl of P Node 40010
Negative ha i signl ofF-ais Hode 40011
Nerogen pessse alarn Node 40019
Figh il vl alem
Low o slarm Node 40115
= i1 t1 =) 4
[ ] 5 i =
< G >
T Carpareg v T =
16:10:05:140 ==>Modle onine detecton faied PE: ent confiy matches the onine modukt — v
CNC onime () | ZDCuthhesd Cutting Sysem. | — 8

1: Menu bar aré€a 2: PLC Variable Classification Area Current configuration aréa4: Online module area 5: PLC Variable
Area 6: PLC Variable Pin Selectiod: Logared 8: Status area

5.1.1 Menu bar area

Including Fle, category configuration, Tool and Help

File

E Save

Save hutton: Save the current configuration file.

@ Restart kernel

Restart lernel: Activatecurrent configurationReadshe configurationfrom the kernelmodule andmport it into the
currentconfigurationareaActivate current configuration

V1.0 Rayools AG © Copyright 37/ 96
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Category Configuration

=

Sawve

Save hutton: Save the current configuration file.

Restart
Controller

RestartController. Activatethe currentconfigurationreadsthe configurationfrom the kernelmodule andimport it into
the currentconfigurationareaactivatesthe currentconfiguration

ﬁ Online Slave Check

Online Slave Chenkheckf the connected modules are the same as the modules in the configuration area.

%|| Import Standard Config

Import StandardConfig Import the standard configuration filpreset by the system

1__ Activation history

Activation history: View the history of activations and select the history to load @@tirrent configuration area.

P XY axis mechanical parameters and hardware configuratio
XY axis mechanical parameters and hardware configuration, as shown in the figure Plelase refer to the 7.4.1 for details.

C:\RaytoolSoftware\2DCutAhead2 . .0\AheadLaserConfigFiles\Work\WaorkProject.2DLaserConfig - Version:2.4.2.20985

conng by tyoes IR
-+ : : N p - : N .
H o G |=| = I7 Lt O || e = o & | 88 o =
Save Restart /O card XY Axis Pitch XY Back Z-Axis Verticality Lasar Laser Assist Dust ramoval Alarms Button Physical Pallet Lubrication =
Controller | config ~ ompensation Origin  Fllow correction | head Device gas vake button | changer ~
Save /O con... Mechanical Beam path Gas path Custom -

XY mechanical parameter and hardware config

X axis mechanical parameter X axis point and port config
Encoder pulse count | 10000 - |« [ | Motordirection |Reverse ~ - Positive hard limit signal | Node £:D1_3 . o~
pitch | 36mm - |~ Backlash compensation | Omm - |+ Zero signal | Node 4:D1_2 ~| [no ron
bormepera) | 80mymmin -] Mok foltowing offset [ somm < Neetion trre it siqreet [ ESEEEETE = =
Max acceleration | 10000mmssnz - | Servo axis | Node 1:Axis -~
Soft limit range | 2 -] ~ 800 - | mm
) Synec X parameters to Y4 () Syne Y parameters to XT (®) Separate set Al limits NO Al limits NC (®) Separate set
¥-axis mechanical parameter ¥ axis point and port config
Encoder pulse count | 10000 -|. | | Motor direction | Reverse =] - Positive hard limit signal | Node 4:DI_6 ~| [ma ~
piten | 36mm - |*  Backlash compensation | vy~ |8 Zero signal | Node 4:D1_5 ~| [no -
Max speed | 80m/min - | Mimx Tollowing offeet | 80mm - | Negative hard lim al | Node 4:DI_4 ~| [~ ~
Max acceleration | 10000mmssn2 - | Servo axis | Node GiAxis ~
Soft limit range -2 -] -~ 600 - | mm
Dual drive
Slave axis V1 pot | Nade 2:isxis -~
Master-Slave Axes S¥N... |Same direction ~ | * Gear reverse, linear motor
or screw in same direction
Max offset in Master-Sla... [ 10mm - |
Duration [ oms - |
Master slave stop state e.. | 2mm - |

V1.0 Rayools AG © Copyright 38/ 96
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p Pitch compensation (the parameters from the interferometer are imported, and the eriovésted according to the
actual situation. The import file format rtl, pos, lin) is shown belBlease refer to th@.4.2 for details.

Pitch compensation

Xaxis Y axis

Open Pitch

File [ | ‘ import | [ Offsct . Note: After imported data, select the offset negation if with larger off...
No Position Positive measured Positive offset Reverse measured Reverse offset Reverse backlash
» 0 0.0214 -0.0214 0.0453 -0.0453 0.0239
2 140 140.0227 -0.0227 140.0441 -0.0441 0.0214
3 280 280.0204 -0.0204 280.0455 -0.0455 0.0251
4 420 420.0096 -0.0096 4200447 0.0447 0.0352
5 560 560.0290 -0.0290 560.0449 0.0449 0.0160
6 700 700.0351 -0.0351 700.0496 -0.0496 0.0145
7 840 840.0247 -0.0247 840.0461 -0.0461 0.0215
8 980 980.0252 -0.0252 '980.0465 -0.0465 0.0214
9 1120 11200202 -0.0202 1120.0487 -0.0487 0.0195
10 1260 12600334 -0.0334 1260.0668 -0.0668 0.0334
11 1400 1400.0492 -0.0492 1400.0479 -0.0479 -0.0013

p XY Back origin
XY Back origjparameter as shown in the figure belowlease refer to the 7.4.3 for details.

Config by types Tool

Help

Project.2DLaserConfig - Versiol

Return origin direct...
Return orig...

back dis...

Aft back set coordi...

Absclute zero of...

PowerOn Config

Return origin directi...

Return orig...

back dis...

Aft back set coordi...

Absolute zero of...

Auto-open Return to origin if not returned yet in starting software

[ Prompt for return to erigin by alarm

: s = | Qi & @ ARl O
e 1 i

E @ C‘ﬁ L-._ + = ot ; Q oo < & =t =

Save Restart 10 card XY Axis Pitch XY Back | Z-Axis Verticality Laser Laser Assist Dust removal  Alarms Button Physical Pallet Lubrication
Controller config ¥ compensatiory Origin | Flow correction head Device gas valve button changer v
Save /O con .. Mechapical Beam path Gas path ‘Custom

Return to origin
X axis Y axis

V1.0
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P Zaxis follow
The Zaxis followparameters are shown in the figure below. Please refer to the 7.4.4 for details.

C:\RaytoolSoftware\2DCutAhead2.0\AheadLaserConfigFiles\y forkProject.2DLaserConfig - Version:2.4.2.2
Config by types [ERECI
~ < | # += T -E"' 30 ] = &,
E @ L. 3 LT._ + =4 | e K [ VAL E < & &
Save Restart O card XY Axis Pitch XY Ba Z-Axis | erticality Laser Laser Assist  Dust removal  Alarms Button Physical Pallet Lubrication
Controller  config ~ compensation Origin | Flow forrection head Device  gas valve button  changer
Save 1/0 con.. Mechanical Beam path Gas path Custom ~
Z-Axis Fllow
‘Servo Parameter Return to Origin Parameter

Motor direction | Positive - Homing mode Incremental Mode
Return origin speed

Back Distance

Pulse number
Pitch

Max follow-up offset

wl 2] |3
ERRET g
33
< . ‘ ‘ <
v

Speed unit of Drive | pulsefs - Coordinate aft backward...
Speed loop feedforwa... Origin point offset com... Oomm
point and port config
Servo axis | Node 3:xis ~
Positive hard limit... |N°de¢DLg vl |N0 v‘
Negative hard lim... | Node D7 ~| [no =
Soft limit range | 55 -]~ | 2 ~|om
Brake output | Nt used ~|

P Verticality correction
Verticalitycorrection, as shown in the figure beloRlease refer to the 7.4.5 for details.

C:\RaytoolSoftware\2DCutAhead2.0\AheadlLaserConfigFiles\wi

Config by types Tool Help

He G B B ”L4= - A&k S o=

Save Restart 10 card XY Axis Pitch XY Back Z-Axis |Verticality Laser Laser Assist Dust removal  Alarms Button Physical Pallet  Lubrication
Controller config ~ compensation  Origin ~ Fllow Jcorrection head Device aas valve button  changer

Save /O con Mechanical Beam path Gas path Custom

Verticality correction

[ start verticality correcting

Length AB 100mm
Length AC 100mm
Length L1 141 dmm

Length L2 141, dnm

X-axis Tilt Angle  0°

V1.0 Rayools AG © Copyright
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p Laser head

Laser head parameters, ahown in the following figurePlease refer to the 7.4.6 for details.

Config by types Tool Help

H o G |=

Save Restart YO card XY Axis
Controller  config ~

Save /O con_

DCutahead2.0\AheadLaserConfigFile kProject.2DLaserConfig - Versic

L R

Pitch XY Back Z-Axis Verticalty Laser [ Laser Assist  Dust removal Alarms Button Physical Pallet
compensation  Ongin  Fllow correction | head [Device  gas valve button  change
Mechanical eam path ‘Gas path ‘Custom

D sge <7 &

Lubrication
r

Laser head

Brand
[Retoot <
Model
[oszox <

Focus adimt

(et Exrreerord Sl =
SRR -

[[] Close Focus Head Enabl.

Focus control mode
[ Close Cavity Temp Alarm

| BS Smart Focus ~]

[ Close Cavity Gas Pressur...

ez ars [ Close WIFI Alarm

|EDS On Board ~|

Height sensor signal port

| Node 4:Height Sensor Capacitan |

[ Close Top Cover Tem...
[] Close Bottom Cover Tem...
[ Close Bottom Cover In-p...

[] Close Bottom Cover Tem...

%5  Restore to factory default

P Laser Device

Laser Device parameters, as shown in the following figure. Please refer to the 7.4.7 for details.

Config by types

Hao G &2 E

LA s

- & A

e <]

[ESTRTSS

Save Restart O card XY Axis Pitch XY Back Z-Axis Verticality Laser | Laser | Assist Dustremoval Alarms Button Physical  Pallet
Controler  config ~ compensation Origin  Flow comection  head |Ddvice | gas valve button  changer
Save /O con Mechanical Beagf path Gas path ‘Ccustom

o

Lubrication

Laser Device

" 4

Board card output to laser signal

Laser Enable: [Node 4D0_4 ~|

All outputs of PWM

Laser input to board card signal

Laser Brand and Parameter

Laser brand: Raycus ~

Laser Red Light: [Node 4D0_13 <] Laser power: w
Laser Shutter: |Node £D0_9 ~] Frrrares K

Lsser Reset: |Mode 4DO_10 ~] Voltage of max power: -]

[ Shutter and Red Light are mutually exclusive Feedback voltage of max power: v
P ——— Analog output delay ms
FlyCut laser on delay ms

Laser power: [Node 4403 -

FivCut laser off delay ms

e e o
Chiller alarm: [Node 4DI_21 -] [mo ~]
Sofety door alarm: | Mode 40122 ~] [no ~

[1 Safety door alarm stop processing
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p  Assistgases

Assistgas celvalve and analog output settings, as shown belBlease refer to the 7.4.8 for details.

Config by types Halp

7

Hae G B H 7

S =iz R =

d & <] B o =

Save Restart © card XY Axis Pitch XY Back Z-Axis Verticality Laser | Assist | Dust removal  Alarms Button Physical  Pallet  Lubrication [
Controller  config ~ compensation Orgin  Fllow carrection  head Device gas alve button  changer -
Save /O con Mechanical Beam path Gas path Custom -

Assist gas magnetic valve and analog output setting
Assist gas magnetic valve and analog output setting

Magnetic Valve Propertion Valve Power

Air Mot used

~ H- Mot used <]

/

Max pressure

Propertion Valve Analog

308AR - || Mot used ~|7 e

Oxygen |Mode 4DO_1 ~ - Not used

Nitro... |Node 4:D0_2 ~ |- Mot used

10BAR - |

[ I

| Node 4:a0_2

~]— 308AR - ||| Not used

~| Not used -

[ Close the pawer supply of a

2.5ingals in green area support repeated selection

Assist gas digital alarm and analog feedback setting

Digital gas pressure alarm Logic

Air | Mot used - |no ~|

Oxygen |MNode4:DI_18 <~ [no <]

Nitrogen | Node 4:DI_19 ~| ) ~|
Gas digital/analog alarm delay [ Sms -

1. Digital slarm configured on-demand, the way with gas alarm triggered ...

Handling of gas pressure alarm during processing

Suspend processing when gas pressure alarm an

Il prope.
[ Enable cutting...

Gas analog alarm setting

Analog gas pressure feedback

1.0pen proportion valve power control signal when open gas, and keep on even gas off. Close valve signal when it's another gas type and confi...

Max pressure fee...

Mot used ~

Alarm threshold (...

Air | Not used ~| [ aomar -| [ 0 -]
Oxygen |Not used ~| [ oBar -| [ o -]
<] [ sosar -] [ o -]

Mitrogen | Not used

1. Please confirm the equipment has 0-10V analog signal gas pressure feedback sensor. i not, p.

2.When the feedback pressure is lower than the alarm threshold, the alarm will be triggered. Wh...

open

p Dust removal valve

Dust removal valve parameters, as shown in the following figure. Please refer to the 7.4.9 for details.

Config by types [BRECTRNT

Heoe G &= B 1° L/

EH D= | ™ |a & | & & =

Save Restart /O card XY Axis pitch XY Back Z-Axis Verticalty Laser Laser  Assist |pust removal| Alrms Button Physical — Pallet  Lubrication
Controller  config v compensation Origin  Fllow correction  head Device  gas vaive button  changer
Save 1/O con_ Mechanical Beam path Gas pathy Customn
Dust removal valve
Dust Removal Setting
Enable partition output: | 6 2| Row | 12| col S
Close output po. oo
] Only open output in cutting Click to select
Overlayed area length{X/¥):
503
x [ 20 -] v [ 50~
@ Set output port b... O Set output by X-¥ coordinates tElicktul=clecy
40
Mote: 1. Click left mouse button and drag to adjust dust removal area EEEERE
2. Accurate adjust by pressing Ctrl key to drag
301
4-DOT
20
4-D06
10
¥
4-D0S
0.0)
[ 2

V1.0
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Alarm
1-16 custom alarm settings, as shown beldease refer to the 7.4.10 for details.

ware\2DCutAhead!

Cenfig by types

— o ' & - A
Hae G & B 3" L4 8 @3 & = e <7 | 8 & =
Save Restart /O card XY Axis Pitch XY Back Z-Axis Verticalty Laser Laser Assist  Dust removal Alarms | Button Physical Pallet Lubrication
Controller  config ~ compensation  Origin  Fllow correction  head Device  gas valve button  changer ~
Save /O con.. Mechanical Beam path ‘Gas path ‘Custom -~
Custom alarm
) | Alarm info (CNS) Alarm info (EN) Logic ‘ process allow | Allow return to ori Allow move | Filtering time
128 1ipEs ‘Customer Warning CustomerOne Normally open 20
129 24R%s Customer Warning CustomerTwo Normally open 10
130 IR SRS Custorer Warning CustomerThree Normally open 10
131 B IR HEE Customner Warning CustomerFour Normally open 10
132 B5E Y RS Sipes Customer Warning CustomerFive Normally open 10
133 EERIBEGIEE Custorner Warning CustomerSix Normally open 10
134 EEIRETRE Custormer Warning CustomerSeven Normally open 10
135 B IR iR Customner Warning CustomerEight Normally open 10
136 BRI ORE Customer Warning CustomerNine Normally open 10
137 EERIBE10IEE Custorner Warning CustomerTen Normally open 10
780 EEIRE114RE Custorner Warning CustomerEleven Normally open 10
781 EENIRE12iRE Customer Warning CustomerTwelve Normally open 10
782 BEM IR 13iE Customer Warning CustomerThirteen Normally open 10
783 EEXIBE 4R Custorer Warning CustomerFourteen Normally open 10
784 IR 1SR Custormer Warning CustomerFiveTeen Normally open 10
785 B iEe 1 elEas Customer Warning CustomerSxTean Normally open 10
10 points Logic Process allow Allow return to origin Allow move
10 config ‘ | Al NO ‘ | Al NC ‘ ‘ All allow || Al deny | | All allow || All dery | | Al allow | | All deny

p Button
Buttons are divided into custotmuttons and physical buttons.
Custom button, as shown the following figure. Please refer to thve4.11 for details.

Rayt ware\2DCutAhead2.0\AheadLaserConfigFile orkProject.2DLaserConfig - Versi

Config by types  [RETIRENT Y
3* 2] o e = alzls] & o
H o &G = Hag 23 | ol Al & o =
Save Restart Vo card XY Axis Pitch XY Back Z-Axis Verticalty Laser Laser  Assist Dustremoval Alarms [Button|Physical  Pallet  Lubrication
controller  config ~ compensation Ongin  Flow comection  head Device  gas walve button  changer -
Save /O con.. Mechanical Beam path Gas path istom =
Custom button l
Number index | Used [crmd name (CNS) name (EN) Signal type
1 [ ] 401 FHE1 Sparel Triggered type signal
2 ] 402 EMAZ Spare? Holding type signal
3 ] 403 #A3 Spare3 Holding type signal
4 ] 404 EFA4 Spare4 Holding type signal
5 ] 405 EAS Spares Holding type signal
6 [} 406 FHEA6 Spare6 Holding type signal
7 [} 407 A7 Spare7 Holding type signal
8 ] 408 EMAS Spare8 Holding type signal
El ] 409 EAS Spare9 Holding type signal
10 ] 410 #®F10 Spare10 Holding type signal
11 ] 411 EA1L Sparell Holding type signal
12 [} 412 12 Sparel12 Holding type signal
13 [} 4132 13 Sparel3 Holding type signal
14 ] 414 FFA14 Spareid Holding type signal
15 ] 415 #®H15 Sparel5 Holding type signal
16 ] 416 EFMA16 Sparel6 Holding type signal
10 points Onekey to set usage status Onekey to set signal type
10 config | | Enable All Disable All | ‘ R
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Physical button, as shown the following figure. Please refer to the 7.4.12 for details.

C:\RaytoolSoftware\2DCutAhead2.0\AheadLaserConfigFilas|

Config by types [RET RG]

He G B B P/ E @& 8 A&K2 &9

Save Restart  I/Ocard XY Axis Pitch XY Back Z-Axis Verticalty Laser Laser  Assist Dustremoval Alarms Button|Physical]l Pallet Lubrication
Controller  config v compensation Origin  Flow corection head Device gas valve changer v

Save 10 con... Mechanical Beam path Gas path Custom )

Control Panel I

Control Panel 3-color light output signal config
Startsignal logic  Node 40114 v o v Redlight  Node 400_16 v
Pause signal logic ‘NudeékDI_ﬁ "‘ ||\‘|D "| Yellow light ‘Nude4:DO_14 V‘

Reset signal legic ‘Nutused Green light ‘Nude4:DO_15 V‘

Emergency stop alar... ‘NudeakDI_‘\S V‘ |NC V|

p Pallet changer
Pallet changeparameters, as shown in the following figure. Please refer to the 7.4.13 for details.

¥ & 48] &
Zaxs st Faket
config ¥ conmgensston Ogn Aow corecion head Dewce g ke button | cranger| conrol 25 oy remote
Sae Yocon.. Wedhanical Beampeth Gas path Custom @
Pallet changer l
£ Start pallet changer (O Horizental switch ® Hydrauic Bt O Motor it O Extemal pallet changer N
‘Signal Input ‘signal Output Hardware Button
Emergency stop | Notused v W v
Sip | Notused ~ W v Forvard [Netised | [0 o
Fomerdinpos Netwed v NO ] Formand [Hoteed ki Sackverd | Notised o] [no v
= ] - Seconard | Notused
Baciwardin-pos | Notused Ml Onekiey xchange | Nottsed v| vo e
T speed | Notused v
Forward deceleraion | Nokased v Mo v Vohspeod [Ntiest M| sscent Notused e
.. =T - Lowspeed | Notused v ——
Backuard deceeration | Notused i I e — Descent | Not used v e g
Up-pallet cyinder unclamped Mot used 7 [
Up-row uncamedin-poslogic |NEREEE o 2 ol i mcorped [l || Manusl mods | Notused v| [no v
. Notused —_—
Up-row clmpesin-pos o Mot used MO B e i JogfAuto mode suich | UseHMI <
Low-row unclamped n-poslogic | Notused no 4 Lonepiic ofidcr mcrnped [
x Notused v
Low-row clmped in-pus/ogic | NBEEEd o & Lowofincercamped [Tl ]
Cylinder undamped in-pessig-. S0 = o 3]
Cylinder clamped -pes ignd No ~
Hydrauiic ift
R Not used v [w v g
Notused v [w v T
Descentin- Locking cyfinder clamped | Not used hd
rrr—— v —
" Not sed tput | Notused -
Notused v [wo v T
Fisc command | Notused &
Gy mchmpri s I— LY i Descert command | Notused v
Cylinder clamped in-poslogic Mot used e i 3
o B
v
V1.0 Rayools AG © Copyright 44/ 96

www.raytools.ch



RAYTOOLS XC3000%aserCuttingMotion ControlSystera Commissioningvlanual

Lubrication
Lubrication parameters, as shown in the figure bel®hease refer to the 7.4.14 for details.

C:\RaytoolSoftware\2DCutAhead2.0\AheadLaserConfigFiles\Work\WorkProject.2DLaserConfig - Version

Config by types [RTNECE! ]

He G R E PU/E Q& 8 A&y g|lop

Save Restat IO crd XY Axis Pitch XY Back Z-Axis Verticalty laser Laser  Assist Dustremoval ARrms Button Physical  Pallet | Lubrication

Controler  config v compensation  Origin -~ Flow comection head Device  gas valve button  changel v

Save 10 con... Mechanical Beam path (Gas path Custom ~
Lubrication /

nteral h

Durston ;

Pump overpressure alarm ‘Nutused v‘ |NO v|

Pt i Node 40115 v [No V]

il pump output Node 400_12 v

p Panel Control
1. Select the software interface display according to the display, as shown in the following figure:

Config by types GG i)

He G B E PLUE Q& ¥ Aadld @ o|%|E &

Save Restat  JOcrd XYAxds  Pitch  XYBack ZAxs Verficaify Laser Laser  Assist Dustremoval Alrms Butfon Physical  Pallet Lubricatior| Panel Pegmented Wireless
Controller  config v compensation  Origin+ Flow correction  head Device  gas valve button  changer control |axis config  remote

Save 10 con... Machanical Beam path Gas path Custom

Panel Control

Mode Selection

V1.0 Rayools AG © Copyright 45/ 101
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2. Set Mainform height of the main interface, Number of cam&anera brand, and Display monitor panel:

RAYTOOLS

XC3000&aserCuttingMotion ControlSystera Commissioninglanual

Panel Control

Mode Selection

Contain Monitor Pa...

Mainform Settings

Mainfarm Height 1080

Camera Setting

Mumber of c... |2 -

Camera brand | HIKVISION -

+| Display monitor panel

3. Open the software and rigkdtlick on an empty space in the monitoring panel.

IP setting

)
2

SN} Q& dzaSNJ y I

wl Camera setting

2’  036[934|932|931 jon alam
I signal of lower [ eter 22
adnin

Username

- start Point ~| Password
(B) Zero Ref

Z . 168 . 3 . 65

V1.0
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RAYTOOLS

P Segmented axis configuration
Mechanical parameters and hardware configurations for the three segmented axis parameters C,

V and B can be configured as shown below. Please refer t6.4h&5 for details.

Config by types

H a G

= It L b P S A O
Pallutr Lubrication :P:nr:g !nm ited ‘Wirelass

Save Restart /O card XY Axis pitch XY Back Z-Axis Verticalty —Laser Laser  Assist Dust removal Alarms Button Physical
Controller  config ~ compensation  Origin  Fllow correction  head Device gas alve button  change is config remote
Save Yo con.. Mechanical Beam path Gas path Custom

Segmented cutting axis parameter config
CAxis v Axis B Axis
Servo Parameter

[
Return to Origin Parameter /

Homing mode | Set current point ta ~ |

Motor direction | Negative  ~ | *
Pulse number | 10000 | * |:| (e Positive Limit
Pitch | 10mm - |- g [ 0. 1Zmfmin - |
Speed unit of Drive | pulse/s ~] - e | smm_ - |
Speed loop feedforwa... | 0.01 - " [ [
Max follow-up offset | smm_ - | ] [ omm_- |
Sms - |

System Latency

axis point and port config

Acceleration

| 2000mm/="2 ~|

Manual Speed
Manual slow ‘ 0. 12m/min _‘ Servo axis |Nm used V‘
Manual fast | 0 Zdm/min - Positive hard limit s... | ~||no ~|
Negative hard fimit .. | ~| [no ~|
Auto Speed
soeed | 1.8n/nin -] Softlimit |Close |
Soft limit range | 410 -] ~ | 10 -] mm

Axis tag

Ace time | 100ms - |

Torque control
Metor polarity |1 ~|
[ 200 -]

Max torque

Torque feedforward a... |

P Pendantconfiguration
You can configure the functions of K1~K4 and Fn+K1~K4 keys in the wireless handle, and you can also change the

up/down/left/right axis motorized direction, as shown in the following figure.

C:\RaytoolSoftware\2DCutAhead2.0\AheadLaserConfigFiles!

Config by types [ERETIIEN Tl

He G & E

sl
il

VABE @5 @ & A& S

XY Back Z-Axis Verticalty Laser Laser  Assist Dustremoval Alarms Butfon Physical

Save Restart Yocrd XY Axis Pitch
Controller  config v compensation Origin -~ Flow correction  head Device gas valve button  changer
Save 1/0 con... Mechanical Beam path Gas path Custom
Remote config
Axis jog setting

Clickto select  Click ta select

Click to select [l Click to select

= -

[ Switch [left-right] axis jog direction

[ Switch [up-down] axis jeg direction

Start

[ Switch [up down - left right] axis jog direction

Blow Follow Shutter Aiming Tip:
Chckto select Triggered when pressed alone
BKP
Loc Back Forward Laser
Fn key + press ta trigger

Edge After saving config file, restart HM| to make parameters effective
Detect

Frame

Y(+)

.

Home X(+) Fast

b -

Click to select  : Click to select

| - § oo
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Tools

5
=&
Update

firrmware .
: Update firmware

Update to the main control module firmware, the update will overwrite the original program and
configuration information, then ractivate theconfiguration.

v

Firmware
authorization

: Firmware authorization
For kernel master authorization, if not authorized, contact our aftales professionals.

&

Advanced
o : Advanced option, please refer to the 7.4.16 for details.
Language: Simplified Chinese, Traditional Chinese and Engliakialable.

Advanced option: Please do not change the check box, if you need to change, please contact us.
@

Machine
back .
" Machine backup

Back up the machine configuration parameters, process parameters, and system parameters.

Machine
restore v

: Machine restoe
Restore thenachine configuration parameters, process parameters, and system parameters.

Help

0 : About

About  Copyright notice and tips for this software

C% . Information
Set the machine namenachinemodel, machinenumber andmachine factorydate.

Machine
info

V1.0 Rayools AG © Copyright
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5.1.2 PLC Variable Classification Area

By selecting different tabs, the variables displayed in the PLC variables area will follow the changes including: Flat
General Configuration, Switchboard, Dust Extraction Valve, Custom

General Configuration HIs tab contains: cutting motioaxes,heightsensorsand

General Configuration PLC variables such as capacitavadae, limit signal,button input, nitrogen and
oxygenpressure alarm, and start/pause / emergency stop /relsetton canbe

selectedthroughthe PLGrariablepin selectiorarea.

Pallet changer. This tab contains all the variables related to the switch.

Pallet changer ﬁ"
|

Dust removal valve g% Dustremoval valve. This tab contains thev@y dust partition variables

Custom 8 Custom. This tab contains custom alarms, user custoimda@s.
Usercustom | outputs, 16 of each, 48 variables in total.

Among them, custom alarm name and NO/NC can be set in the HMI alarm; user custom IO output can be
customized in the HMI output point for hold tnigger type.

Extension axis config Extension axisonfig This tab contains theLC definegariable IOinput 10 positive
f and 10 negativelimits and 10 exension axes.

49/96
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5.1.3 Current configuration area

You can view the current profile's poiiik definition and connectionorder in thisarea.
You can also add, insert, change or delete slaveinit link information; Reaserefer to section5.3for detalils.

5.1.4 Online Module Area

This area will only appear when the configuration of the current configuratiea edifferent from the actual
configuration, at which time the module online detection button wido have a red flashing alert.

5.1.5 PLC Variable Area

The PLC Variables area l@tsPLC variables, and point link information.

5.1.6 PLC VariabRin Selection

Youcanselectvariablesby variabletype, andfind the required PLGrariablesfaster.

5.1.7 Logarea

The log area displaysiportant informationsuchasthe statusof the connection tothe master, whether the activation was
successful, etc.

5.1.8 Status Area

The status area showswhetherthe CNCmasteris offline, whether the configurationplatform is pipe cut or flat, the
version number of the XStudio compilation, the Information such as whether the CCEpppa&ted.

V1.0 Rayools AG © Copyright 50/96
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5.2 Configure and change points

5.2.1 Operation on slave stations

Add:

1 Rightclick- Append EtherCAT Nodeselect the slave to be added.

Config by types

H @ G B B 17 4 8 @ =

S o B |

&z

S
Save Restart YO card XY Axis Pitch XY Back Z-Axis Verticalty —Laser Laser  Assist Dust removal Alarms Button Physical  Pallet  Lubrication
Controller  config > compensation  Origin  Fllow correction  head Device  gas valve button  changer
Save O con_ Mechanical Beam path Gas path Custom &
System Configured EtherCAT Modules 2
! | Append EthercaT node | > Empower EDS2000 3
1 Insert EtherCAT node. > Empower EDS3000
Append EIM Module to EIM9100 > Empower EDS2010(16In 160ut) =]
Append EIM Module » Empower EDS100
Insert EIM Module S Empower EDS2011(8In 80ut)

Delete node
Change node VID-PID

Update firmware

Empower C300 height controller

Empower DX150P
Empower EIMS100

¥1Axis-Gantry Slave
ZAxis

Fhxis-Focus

Height Sensor Capacitance
Sensor capacitance value

Digital input PLC variables
Megative hard limit signal of X-axis
Home signal of X-axis
Positive hard limit signal of X-axis
Negative hard limit signal of ¥-axis
Home signal of Y-axis
Positive hard limit signal of ¥-axis
Negative hard limit signal of Z-axis
Home signal of Z-axis
Positive hard limit signal of Z-axis
Emergency stop
Start button
Oxygen pressure alarm
Pause button
Positive hard limit signal of F-axis
Megative hard limit signal of F-axis

Mitrogen pressure alarm

P -Cutting headBSO6K/BS12K(PID:0000eb0OS)
Empower-Cutting headBS20K(PI1D:0000b10)
Empower-Cutting headBS04KE (PID:0000eb12)
Empower-Cutting headBSOSKE (PID:0000eb13)
Empower-Cutting headBSOBKE (PID:0000eb14)
Empower-Cutting headBS12KE (PID:0000eb11)
Empower-Cutting headBS20KE (PID:0000eb15)

LGR(PID:19501068)

Empower COE Drive(PID:003e0402)

INVT COE Drive(PID:00000000)
ServoTronix COE Drive(P1D:00000000)
Vaskawa COE Drive(PID:02200301)
Panasonic COE Drive(PID:6038000a)

Delta COE Drive(PID:10305070)

Inovance COE Drive(P1D:000c0108)
KollMorgen COE Drive(P1D:00414b44)
CoolDrive Drive(PID:00000006)

LICHUAN ELECTRICAL Drive(PID:00001100)
DuanHui Drive(PID:00001001)

General COE Drive(VID:00000000, P1D:00000000)

High oil level alarm

27 Appendng completed

Config by types Tool

\RaytoolSoftware),

Help

H & G

|5

Save Restart /O card
Controller config ~

Save I/O con...

XY Axis

Pitch '
compensation

Mech:

lode 0:Empower EDS2000 VOX00

V1.0
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Insert

1~ Select the insert location, rigldlick- Insert EtherCAT Ned select the slave to be inserted.

config by types

Ha G B B 17 4 0 @ & B o | €28 & =

save Restart Yo card v Auis Pitch Xy Back z-Axis Verticalty ~—Laser Laser  Assist Dust removal Alarms Button Physical — Pallet  Lubrication [i]
Controller  config ~ compensation  Origin  Fllow correction  head Device  gas vahea button  changer -
Save O con Mechanical Beam path Gas path ‘Custam -~

- System Confi
[

red EtherCAT Modules
El 1o

1O ~oed inmatiootnut and axis config
Append EtherCAT node [

Insert EtherCAT node v Empower EDS2000

Append EIM Module to EIMZ100  + Empower EDS3000

Append EIM Module Empower EDS2010(161n 160ut)
Insert EIM Maodule » Empower EDS100

Empower EDS2011(8In 80ut)

Delete node
Empower C300 height cantroller

Empower DX150P

Change node VID-PID

Update firmware "

(] EIMS100
f::":_FMus Empower-Cutting head BSO6K/BS 12K(PID:0000eb0E6)
: ) Empower-Cutting headBS20K(PID:00006510)
Height Sensor Capacitance - e . o
Sensor capacitance value Empower-Cutting headBSOGKE(PID:0000eb13)
Digital input PLC variables Empower-Cutting headBSOBKE(PID:0000eb14)
Negative hard limit signal of X-ax Empower-Cutting headBS12KE(PID:0000eb11)

Home signal of X-axis Empower-Cutting head BS20KE(PID:0000eb15)
Positive hard limit signal of X-axi

Megative hard limit signal of ¥-ax LGR(PID:19501068)
Home signal of Y-axis

Positive hard limit signal of V-axi
Negative hard limit signal of Z-ax

Empower COE Drive(PID:00320402)
INVT COE Drive(PID:00000000)

Home signal of Z-axis ServaTronix COE Drive(PID:00000000)
Positive hard limit signal of Z-axi Yaskawa COE Drive(PID:02200301)
Ermergency stop Panasonic COE Drive(PID:6038000a)
Start button Delta COE Drive(PID:10305070)
Oxygen pressure alarm Inovance COE Drive(PID:000c0108)
Pause buttan KollMorgen COE Drive(PID:00414bad)
Positive hard limit signal of F-axi e e

Negative hard limit signal of F-ax
Nitrogen pressure alarm

High oil level alarm

Low oil alarm

Stafty protection of 2Dplane and tube
Ston button

LICHUAN ELECTRICAL Drive(PID:00001100)
DuanHui Drive(PID:00001001)
General COE Drive(VID:00000000,P1D:00000000)

27 Insertion completed

Config by types Tool

He G & B L

Save  Restart /O card XY Axis Pitch XY Back Z-
Controller config + compensation  Origin @~ Fl

Save /O con_. Mechanical

Modules
Mode 0:Empower EIM3100 10 ¢

Mode 1:Empower EDS2000 VOX00

Pallet ct

V1.0 Rayools AG © Copyright
www.raytools.ch

52/96



RAYTOO LS XC3000&aserCuttingMotion ControlSystera Commissioninganual

Delete

17 Select the slave that needs to be deleted, riglitk- Delete node, and select Yes in the pagpdialog box

C:\RaytoolSoftware\2DCutahead2.0\AheadLaserConfigFilg
Config by types Tool Help
< » = 0 L/ G |
H & G | = 37 =4 HE
Save Restart /O card XY Axis Pitch XY Back Z-Axis WVerticalioy Laser |
Controller config ~ compensation Origin Flloww correction head C
Save IO con._.. Mechanical Beam [
Modules |
L™y el e l‘l’fjutpu
Append EtherCAT node 3
Insert EtherCAT node » } Dustr
Append EIM Module to EIMS10:0 »
Append EIM Module »
Insert EIM Module »

| I Delete node I 2

Change node VID-PID

Update firmware

Fhxis
FAxis-Focus

Warning

| Are you sure you want to delete this node?

3 F Yes No

2"~ Deletecompleted

C:\RaytoolSoftware\2DCutahead2.0\AheadLaserConfigFiles

Config by types Tool Help

Hoe G B B P /4EH Q-

Save  Restart IO ard XY Axis Pitch XY Back Z-Axis Verticalty Laser L

Controller  config ~ compensation  Origin @~ Flow correction  head De
Save IO con... Mechanical Beamn pa
~== System Configured EtherCAT Modules
H 0 |j a |:| & Eﬂ'll:l ower ED S 2 |:| |:| |:| I'..lrl:l::lrl:l |:| I D C a rd i n p UUD ut p ut
Pallet changer % Dusk re
V1.0 Rayools AG © Copyright 53/96
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5.2.2 Changing the slave connection order

0  Method 1: Use the above addnsert, delete, andepeat operation tochange the slave connection order.

0  Method 2: Select the slave station you need to move, press and holohthuse and drag it to the location you want to

move, and then release the left mouse button.

Note: The order from top to bottom is the actual order of the actual network cable staia¢, and the position must
correspond one by one, otherwise the slate ¥ Ryiti SNJ G K S

ht

5.2.3 Linking operations to slave sites

Add link:

17 Select the hardware pins to be linked and right cli€lonnection request.

ftware\2DCutAhead2.0\AheadLaserConfigFile:

kProject. 2DLaserConfig - Versio

Config by types Tool Help
3 1+ T Al =) | i
He G B B " 48 Q@ & Aag < S &=
Save Restart O crd XY Axis Pitch XY Back Z-Axis Verticality Laser Laser  Assist Dustremoval Alrms Button Physical Pallet  Lubrication
Controller  config v compensation Origin ~ Fllow correction  head Device gas valve button  changer v
Save /O con... Mechanical Beam path Gas path Custom i
=== System Configured EtherCAT Modules
="+ Node 0:Empower EDS2000 VOX00 i i 1
o 2 10 card input/output and axis config
= Servo Port_2<=> Pallet changer Dust removal valve Custom Extension
~m Seryg Port_3<=> {E} IE E‘z‘

- %

oo O Lo Lo OO Co O o

-~ = Servo Port_d4<=>
= Focus Axis (9-Pin)<=>

Height Sensor Capacitance=>

S DI_1=>

| Connection request I 4

Delete connection

PLC variable definition Connected hardware pin G
Main axes

Yhxis-Gantry Main Mode 1:5ervo Port_1

Hwis Mode 1:Servo Port_2

¥1Axis-Gantry Slave Mode 1:5ervo Port_3

Zhxis Mode 1:5ervo Port_4

Fhxis-Focus Mode 1:Focus Axis (9-Pin)

Height Sensor Capacitance
Sensor capacitance value Node 1:Height Sensor Capacitance

Digital input PLC variables
Negative hard limit signal of X-axis MNede 1:DI_1

Home signal of X-axis Mode 1:DI_2

Dcitinre hard limit cinmal nf ¥_avic

Klade 101 2

AGFGST NBadf GAy3I Ay

G

V1.0
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2" Select the PLC variable to bakiéd in the PLC variable area and rightk- Confirmconnection.

10 card input/output and axis config

Pallet changer % Dust removal valve IE 8' Extension

PLC wariable definition Ceonnected hardware pin
Main axes

YAxis-Gantry Main Mode 1:5ervo Port_1

Hbxis Mode 1:5ervo Port_2

Y¥1Axis-Gantry Slave Mode 1:5ervo Port_3

Zhxis Mode 1:5ervo Port_4

FAxis-Focus Mode 1:Focus Axis (9-Pin)

Height Sensor Capacitance
Sensor capacitance value Mode 1:Height Sensor Capacitance
Digital input PLC wvariables
Megative hard limit signal of X-axis Mode 1:D1_1

nal of X-axis

hard |

Megative hard limit signal of ¥-axis Mode 1:DI_4 L
Home signal of ¥-axis Mode 1:D1_5 Delete connection

Positive hard limit signal of ¥Y-axis Mode 1:DI_& Display PLC path

Megative hard limit signal of Z-axis Mode 1:DI_T7

Heome signal of Z-axis Mode 1:DI_8

Positive hard limit signal of Z-axis Mode 1:DN_9

Emergency stop Mode 1:DI_132

Start button Mode 1:DI_14

3"~ The link is complete and both the current configuration area and the PLC variable area have
dotted link information.

CutAhead2.0\AheadLaserConfigFile VorkProject.2DLaserConfig - Vers
Config by types [ERCEIRENTE
+= sl =]
H e &G & H ST . VAN -3 &
Save Restart IO card XY Axis pitch XY Back Z-Axis Verticaity Laser Laser  Assist Dustremoval Alarms Button Physical — Pallet Lubrication
Controller  config > compensation  Origin Flow correction  head Device  gas valve button  changer
Save 10 con_ Mechanical Beam path Gas path Custom
=== System Confi d EtherCAT dulk
Node 0:Empower EDS2000 VOX00 7 7 3
e P 10 card input/output and axis config
Servo Port_2<=> Pallet changer Dust removal valve Custom Extension .
Servo Port_3<=> Q} =0 1=

Servo Port_d4<=>

Focus Axis (9-Pin)<=>

Height Sensor Capacitance=>
DI1=>

5= PLC variable definition Connected hardware pin

DI_3=>Positive hard limit signal of X-axis | Main axes

YAxis-Gantry Main Mode 1:5ervo Port_1
HhAxis Mode 1:Servo Port_2
¥1Axis-Gantry Slave Mode 1:Servo Port_3
ZAxis Mode 1:Servo Port_4
FAxis-Focus Mode 1:Focus Axis (3-Pin)

Height Sensor Capacitance

Sensor capacitance value Node 1:Height Sensor Capacitance
Digital input PLC variables

Negative hard limit signal of X-axis

Home signal of

Negative hard it signal of ¥-axis

Home signal of ¥-axis
Positive hard limit signal of Y-axis
Negative hard limit signal of Z-axis
Home signal of Z-axis

Paositive hard limit signal of Z-axis

V1.0 Rayools AG © Copyright
www.raytools.ch

55/96



RAYTOO LS XC3000&aserCuttingMotion ControlSystera Commissioninganual

Delete thelink:
U  Method 1:

1™ Selectthe pin in the current configuration area where the link needs to be removed and
right-click¢ Delete connection.

~== System Configured EtherCAT Modules
="~ Node 0:Empower ED52000 VOX00 I

R i |0 card input/out;
Servo Port_2<=>
Servo Port_3<==>
Servo Port_d4<==>
Focus Axis (9-Pin)<==
Height Sensor Capacitance==
Dl 1==
DI 2==
DI_3==Positive hard limit signal of X-axis Main axes
DL 4== Connection request
DI _5==

DL_B=> Delete connection |

DL 7==> -

PLC wvanable definition

i ipfnipiniie a s 8 8 8

2" Delete completed

~== System Configured EtherCAT Modules
= Mode 0:Empower EDS2000 VOX00
Servo Por_1<=>

Servo Porf_2<=>

Servo Port_3==x>

Servo Port_d4===x>

Focus Axis (9-Pin)<=>

Height Sensor Capacitance==>

DI 1==

DI_2
DI 3

DI_4

DL 5
DI

o
WoOW N VW

HHHH A= 0 8 8 8 0
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U  Method 2:

click- Delete connection.

Digital input PLC variables

Negative hard limit signal of X-axis

Home signal of X-axis

Positive hard limit signal of X-axis Node 0:D1 3
Negative hard limit signal of Y-axis
Home signal of Y-axis

Positive hard limit signal of Y-axis

17 Inthe PLC Variables area, select the variable that needs to be déletedhe link and right

Confirm connection<==Node 0:D1 3

Delete connedtion

Display PLC path

Negative hard limit signal of Z-axis

2" Delete completed

-~ § Height Sensor Capacitance=>

PLC variable definition
Main axes
Yhuxis-Gantry Main
KAxis
Y1Axis-Gantry Slave
Thxis
FAxis-Focus
Height Sensor Capacitance
Sensor capacitance value
Digital input PLC variables

Megative hard limit signal of X-axis

Homgaoional of ¥ i

Change thdink: Delete the origiral link, and then addhe link again.

Connected hardware pin

MNode 1:Servo Port_1
Mode 1:Servo Port_2
Mode 1:Servo Port_3
MNode 1:Servo Port_4
Mode 1:Focus Axis (9-Pin)

Node 1:Height Sensor Capacitance
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5.3 Demonstration

To familiarize customers with the overall usage process, this sectiotenilbbnstrate twocases with the following
requirements:

s Casel:
Requirementsi. Import XC3000 standard configuratiomachine configuratin as follows:
4 pulse servos for X, Y, Ylaxespne EDS3000 board, use this configuration forgbiats in the standard configuration.

Process:

Open the configuratiorobl and enter thgpassword: 4006701510.
1
G = H
1/0 card w XY Bi
config ~ compensation  Qrig
j Online Slave Check |
I' M Import Standard Config

E Activation history
]

Clickimport Standard Config and then sele€23000S, EDS3000 Module, Pulseservo in the popup box. After that
check the unique file in the configuration and click Use selected config.

# Standard configuration selection — (] =

Standard configuration selection

Filter criteria 2 3
System IlXCEOODS P | Keywordl |EDSEODO P Keyword2 |Pulse-dir drive ~ |I QSearch
Config Description =1~ System Configured EtherCAT Modules

-- Mode :Empower EDS2000 VOX00

HC30005+Pulse-dir drive+EDS2000+EDS2010 (Internal PLC pallet)
KC30005+ Pulse-dir drive+ EDS2000

< > 5
%selected configuration ﬁ Exit
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Click @ then a dialog box will pop up, and just wait for the kernel to restart.

Restart
Controller

Config by types Tool Help

Hela & 5 v Qi % & A& S O s

Save| Restart O crd XY Axis Pitch XY Back Z-Axis Verticality Laser Laser  Assist Dustremoval Alrms Button Physical Pallet  Lubrication
Controller | config ~ compensation Origin ~ Flow correction  head Device gas valve button  changer v

Save /O con... Mechanical Beam path Gas path Custom =
System Configured EtherCAT Modules
= Node 0:Empower EDS2000 XFC VOX10201(PID:C

10 card input/output and axis config

Pallet changer {h}l Dust removal valve & Custom 8' Extension :

PLC variable definition Connected hardware pin 4
Main axes

Yhxis-Gantry Main Node 0:Servo Port_1

Hhxis Node 0:Servo Port_2

¥1Axis-Gantry Slave Node 0:Servo Port_3

ZAxis Node 0:Servo Port_4

FAuxis-Focus Node 0:Focus Axis (3-Pin)

Height Sensor Capacitance
Sensor capacitance value Node l:Height Sensor Capacitance

Digital input PLC variables

Negative hard limit signal of X-axis Node 0:DI_1

Home signal of X-axis Node 0:DI_2
Positive hard limit signal of X-axis Node 0:DI_3
Negative hard limit signal of ¥-axis Node 0:D1_4

Home signal of ¥-axis Node 0:DI_5

Positive hard limit signal of Y-axis Node 0:DI_&

Negative hard limit signal of Z-axis Node 0:DI_7

Home signal of Z-axis Node 0:DI_8

Positive hard limit signal of Z-axis Node 0:D1_9

Emergency stop Node 0:DI_13
Start button MNode 0:DI_14
Oxygen pressure alarm

Pause button Node 0:D1_17
Positive hard limit signal of F-axis Node 0:DI_10
Negative hard limit signal of F-axis Node 0:D1_11

o) Restart kernel s

Restart command has been sent...

Exit config, Start HMI Exit

Power on time sequence of the fast laser - the electric...

Power on time sequence of the fast laser - received th...
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Case2:
Requirements:
1& The existing machine configuration is as follows:
Panasonic servmotors 4, respectively for X, Y, Y1, Z axis, an EDS board, you need to connect all the limit signals according
the standard points, the network cable connection order is Y, X, Y1, Z, EDS3000 board, delete the nodes in the current
configuration area andreate a new configuration, backup the new configuration in order to import to other replicators with
the same configuration.

Process:

1~ Open the configuration tool and input the password: 4006701510 to delete the prewanfiguration node through the
operation in subsection 4.2.1.

Add 4 Panasonic Servos and one EDS3000 board to the blank configuration and adjust thegmusitiing to the actual
network cable connection order.

=- Evstem Configured EtherCAT Modules
Node 0:Panasonic COE Drive(PID:60380003)
Node 1:Panasonic COE Drive(PID:60380003)
Node 2:Panasonic COE Drive(PID:60380003)
Node 3:Panasonic COE Drive(PID:60380003)
Node 4:Empower EDS2000 VOX00

- BB - B

27 Turn on the first servo (station 0) and connect it to thaxys;
turn on the secondervo (station 1) and connect it to theaXis;
turn on the third servo (station 2) and connectatthe Y taxis;
turn on the fourth servo (station 3) and connectatthe Zaxis.

EEeEE System Configured EtherCAT Modules

=" Node 0:Panasonic COE Drive(PID:6038000a)
e ® Myis<=>YAxis-Gantry Main

=" Mode 1:Panasonic COE Drive(PID:60380003)
e mD ANise ==X Axis

="+ Mode 2:Panasonic COE Drive(PID:60380003)
- em Ayis<=>Y1Axis-Gantry Slave

=" Mode 3:Panasonic COE Drive(PID:6038000a)
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3" Tapon the EDS3000 and connect all limit sigredsording tathe actual wiring.

Confirm the configuration and click Save, then click

Mode 4:Empowwer EDSZ000 WOX0O0

Servo Port_1 ===

Servo Port_2—=—=>=

Servo Port_3-===

Servo Port_<gd ===

Focus Axis (9-Pinl===

Height Sensor Capacitance==
DI_1==Megative hard limit signal of X-axis
DI _2==Homee signal of X-axis

DI _F==Positive hard limit signal of X-axis
DI_4==Megative hard limit signal of Y-axis
DI _S==Home signal of Y-axis

DI _&6=>=Positiwve hard limit signal of Y-axis
DI _7==Megative hard limit signal of FZ-axis
DI _8=>=Home signal of ZF-axis
DI_9==Positive hard limit signal of Z-axis
DI_10==Positiwe hard limit signal of F-axis
DI_11==MNegative hard limit signal of F-axis

B

Machine
restore ~

configuration.Subsequent copies of the model can be imported directly into this backup file.

in Tool under the supageto back up the current

Click and click OK on the popp dialog, and wait for the kernel to restart.
Restart
Controller
V1.0 Rayools AG © Copyright 61/96
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Config by types

~ *- . = = 2,
H e | G = b E Qi e S A P2 =
Sawve Restart 1O card XY Axis Pitch XY Back Z- is  Verticalty Laser Lasar Assist Dust removal Alarms Button Physical Pallet Lubrication
Controller config ¥ compensation  Origin Fllow correction Dewvice gas valve button changer ~
Save 1/O con .. Mechanical Beam path Gas path Custom
=== System Configured EtherCAT Modules
== Mode 0:Empower EDS2000 XFC V0X10201(PID:C| |O card input/output and axis Canig
Pallet changer Custom

PLC variable definition

Main axes

¥hxis-Gantry Main

Xhcis

¥1Axis-Gantry Slave

Zaxis

Fxis-Focus

Height Sensor Capacitance
Sensor capacitance value

Digital input PLC variables
Negative hard limit signal of X-axis
Home signal of X-axis

Positive hard limit signal of X-axis
Negative hard limit signal of V-axis
Home signal of Y-axis

Positive hard limit signal of Y-axis
Negative hard limit signal of Z-axis
Home signal of Z-axis

Positive hard limit signal of Z-axis
Emergency stop
Start button
Oxygen pressure alarm
Pause button

Dust removal vae o

s

Cennected hardware pin

Node 0:Servo Port_1
Node O:Servo Port_2
Node 0:Servo Port_3
Node O:Servo Port_4
Node 0:Focus Axis (9-Pin)

Node O:Height Sensor Capacitance

Node 0:DI_13
Node 0:DI_14

Node 0:DI_17

Positive hard limit signal of F-axis Node 0:DI_10
Negative hard limit signal of F-axis Node 0:DI_11
8 Restart kernel =
Restart command has been sent...
Exit config. Start HMI Exit

Power on time sequence of the fast laser - the electric...

Power on time sequence of the fast laser - received th...

Machine
restore ~

8' Extension
1]

to open the previously saved

backup file, to quickly copy the machine configuration and speethejinstallation and commissioning efficiency.
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6 Precautions and exception handling

6.1 Electrical and comissioning considerations

6.1.1 Solenoid valve must be connected in parallel with a continuity diode

—————,

The diode has a unidirectional conductivity,that is, the diode anode and cathodewith a positive voltage, the diode
conducts.When the reversevoltage is added to the anode andcathode, the diodés cut off. Diode condution and
cut-off, then the equivalentof the switchon and off. Our diodes are equipped witiIC6A10.

The following is a wirindiagram and ghysicaldrawing

Intermediate relay

24\Vv2
o2 = o

™~
/]

Solenoid valve

Note: Whenconnecting the diode, you need to pay attention to the cathode and arafdee diode, DC power 24V to
the cathode of the diode, DC power 0V to the anode ofdlogle; Connection in reverseill lead to a short circuit.

6.1.2 Power supply wiring speciéition

1& The power supply requires electricaistallation specifications and separatiohlow and high voltage
2a 24 power supply and payloadith the relatively large interference (suclas servosdenoidvalve) and the controlfeshould

take powersupply separately.

- ' \
g CCCe |“ | —-
® ®
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3a Servo grounding recommended to use star connection, as the correct connection can #vesstable operation of
the equipment.

6.2 Faxis abnormality handling method

If Faxis control is abnormal without alarm when using axistimdmode to control Faxis, please follow the steps below
to troubleshoot.

6.2.1 Control BM109 Cutting head abnormal treatme

If the servo does not have any alabut the softwarehasan F-axisdrive alarm,changethe drive parametePR16 tol
and savet according to the fdbwing procedure.

@O @@ @

P TN
display mode /\é) display para (i ‘/',,) A ‘
dOOuEP / = selection | = "1 b Ay ]
— (@)
M)
S P G
sarameter setting (Mh) —parameterNo (N1
ra PR_00 1 o | aieiter | Jo— ] SEGCR]
- — v & - { - l)
S ® &=
= s~ o - &
Aeeesspilly \:,/I .:function seleq:tior}I AF Inl «—— o Ini
AF Inl =N
=8 @
(M)
& = - 2o Start parameter = s
EEPROM save (\":i ) 1 . (\é ) Save process display save finish
EE SE1 ke '{ EEP - J pressing Stan firnsH
¥ for 3s -

6.2.2 BM111 Yaskawa Focusing Driver

If the drive carbe enabled but cannot controthe motor movement,pleasechangethe drive parameterPn000 to
0011.
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6.3 Normal Questions

6.3.1 Host cannot enter the system

1  Confirm that the host and monitor 220V power supply is normal, and use the univeesalurement host input
power. The standard host power gply is DC12V.

Reboot the host to observe if it can enter the host interface normally.

Program rurdown for abnormal system problems. The system is equipped with &epeestoresystem function:
one-key (OneKEY) to restore in the boot page.

= =

6.3.2 Enter the system sheet showing that the slave is not connected or not in OP status

1  Check whether the network cable order is connected as required, and the connection order please refer to (1.2
System Composition and Connectionder).
1 2. Check the networkable and the board for bad contact.

6.3.3 Software interface to view slave communication status

If you encounter communication interruptions, check the following steps: Find the "Hardnf@’eutton on the left
side of the main screen, and click onatrefer to the communication problems.

37|Z Axis past max soft limit |

ssssss

Float Coordinate System(X:341.06¥:735.56)
Lay | > \ |f

Mark

L

ric | l Record 1

Shutter

co |[® B |‘
a

[==| User Setting

—I |:‘

Lra Follow

| Machine backup

LEI Quick Save Troubleshoot Info

Diagnostic Tool , Remote Test

Installed Tool 10 Monitor

.,y Capacitive Sensor

Machine Coordinate Info
Pt CONT

7| Burn-ln Test > |
Return O

5 SelfTuning

Gantry shaft accuracy adjustment
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o5 FormHardWare X
Savestafon  Savectiton 00 | pocic| pOgHY PLc PIPHY | PCC PRPHY

0 HCFA op 0 0 0 0

1 HCFA op 0 0 0 0

2 HCFA op 0 0 0 0

3 HCFA op 0 0 0 0

4 EDS3000 op 0 140
Master) &
Phase: Operation

Active: yes

Slaves: 5

Ethernet devices:

Main: 00:e2:69:22:47:76 (attached)

Link: UP

Tx frames: 13650978

Tibytes: 3431699690

Rx frames: 15650977 v

Reset Salve Register
Exit

LT GKS ht {{lFiddza O2f dzvy R2Say Qi &K 2@rcdi PEHY hds § nefesd Valuday anpd
column, it means the slaveiisterfered, and if there is a tge value, it means the communication is broken.
Please find the appropriate slave to observe if it is a wiring alignment problem, or a hardware or network cable problem.

Note: All network cables, encoder cables and sensor cables oartipdifier should not be tied
together with the power cable.

If servos are connected through the network cable, and the communicatterruption between the servo is detected, please

check whether the network cable between servos are well connectedywrether the connection between the crystal heafl
the network cable and the servo is well connected.
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Wiring Precautions:

(1.) Confirm that the site of the electrical control cabinet is well grounded. Resistétiie 10 ohms, the smaller the

better (preferably can be installed independent ground stake, only for laser cutting machine)

OHDY [2¢ @2fGF3AS YR KAIK @2f GF3S O oNetdérk cgbfe Sdnedtién disphay & S LJI
indication
EtherCATnterface / EthernetInterface
EtherCATnterface ConnectionStatusDescription
EtherCAT [Tags Description LEDColor Status Description
1: Speed EtherCAT Green Extinguished 10 Mbps
bus connection
connection IAlways bright 100 Mbps
speed connection
Orange IAlways bright 1000 Mbps
connection
2: LINK EtherCAT 'Yellow Extinguished No connection
BusLink —
Status Blinking In data o
communication
Always bright Connected
Ethernet interface connection statwescription
Tags Description LEDColor Status Description
Ethernet (1: Speed Ethernet Green Extinguished 10 Mbps
communication connection
connection spee Always bright [100 Mbps
connection
Orange Always bright {1000 Mbps
connection
2: LINK Ethernet Yellow Extinguished No connection
C icati —
“n(l)(mmunlca on Blinking In data
communication
status -
IAlways bright  |Connected
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7 Appendix

7.1 EDS2000 (Optional)

The XC3000S is compatible with the EDS2000 board. EDS2000 is available when EDS3000 is not used.

7.1.1 EDS2000 ICard

TheEDS200®& anEtherCAbudield-based slavénterface board with a rich set afO,motion control andlaser follower interfaces and
resourcesgspeciallyfor signalacquisitionand motion control apptationsin the laser industry.
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7.1.2 EDS2000 Wiring Diagram

5 5 CN5
e
i,
Zzm om Focusing Axis
3 S3 ot
g ¢
=] ] <
Ul irct g
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mit
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limil
0 Lnit
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| ENP {24V L me :_”)‘,
| SN3
| B O -
z
| K Lnin D i) g
| I cp4
I N
03 i wenos [ H
| ¢ i alarm 4
| ¢ stot ulerm 5
X VI
I_ (=1 -
| Spare
| Spare
- | Spare
— |spere
| —0 J1isser device pwer
—0
v —0
— —
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8
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7.1.3 EDS2000 Laser Point Diagram

Control laser signal
input / output

Connecting laser
remote starting
button, for starting
laser remotely

Connecting laser
reset signal, for
resetting laser alarm|

Auto-close red light
of the signal

in laser could be set
inP er-assist

[Fleleidioloidid  fofofoioidioiold]

LK

00y
00l

parameter in HMI.

DO output

Laser Enable

Laser power on
Laser resetting

Laser red light

(24v)

o
O
=)

NwWe | O

AO
4d

M
O
0]
N
o
o)
o

1vDO3 1amoduwg

ndyno Bojeue  ADT-0

Rld AS

Hkd AVE

403
103

I
13

iy
P4

|

Laser power
adjustment signal,
for controlling
beam-out power

[etotofolpipiofd]

5V PWM signal, for
controlling laser
Fre.&D.C.orP1

[Pipold] [plelold]

24V PWM signal, for
rontrolling laser
Fre. & D.C.or P3
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7.1.4 EDS2000 Servo Drive Interface
1™ The four servo contidnterfaces on thegeneralpurpose axis (X,Y, Y1,i@erfaceboard are threerow DB15lfole) sockets, as

shown inthe figure below

The pins are defined as follows:

Foot Signal Function Foot Signal Function

number Name number Name

1 A+ A-phaseencoderpulse 13 XD+ AXxis rotation direction
input + switching output +

2 A- A-phaseencoderpulse 14 XD Axisrotation direction
input - switchingoutput -

3 B+ B-phase encodepulse 8 ALM Servo alarmnput
input +

4 B- B-phase encodepulse 9 SON Servo enable output
input -

5 Z+ Z-phaseencoderpulse 10 CLR Axis Clear Output
input +

7 Z- Zphaseencoderpulse 6 pP24v 24V powersupply
input -

11 XPr Axis speectontrol 15 PGND Power Ground
output +

12 XR Axis speectontrol
output -
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2”7 The Faxis control connector on the focus aaxis)interface boards a twerow DB9(hole)socket, as shown in the
following figure:

The pins are defined as follows:

Faxis interface signal deription

Foot Signal Function Foot Signal Function

number Name number Name

1 CLR Axis Clear Output 6 SON Axisrotation direction
switchingoutput +

2 ALM Servo alarminput 7 PP Axisrotation direction
switchingoutput -

3 NP Axis speedcontrol output - 8 ND Servo alarminput

4 PD Axisrotation direction 9 PGND Servo enable output

switchingoutput +
5 P24V 24V powersupply

Note: EDS2000 board SON and ALM signalslBi(0V output active and OV input active).
3) Servo driver control signal wiring diagram.
The following items should be noted when connecting the servo drive:

1 The EDS2000 uses a pulse + direction sigraritrol the servo drive, and you must confirm that the drive supports this
mode.

1 Confirm the selected type of Servo Drive Enable Signal (SON) is active low (ON when conducting with 24V power groun

1  Confirm the selected type of Servo Drive alarm signaM(Ais active low (ON whaonducting with 24V power ground).

1  Confirm the servo drive parameters are set correctly. If the servo cannot run, the pararabtaensl be set to "Forward
and reverse input disable". Theakis servo interface is an opéwop cortrol interface and does not support encoder signal
input.

Wiring with Yaskawa, HCFA, Panasonic, Delta B series & A2 series, and Fuji servo drives, please refer to the following wiring
diagram.
If you have any questions, please consult our technical professionals.
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7.1.5 EDS2000 Servo Drive Interface

YaskawaE-7 SeriesACServoDrive Wiring Diagram

Yaskawa Servo Setting Parameters
Parameter Type |Recommended Setting range
Value

Pn000 0.0.1.0 0.0.x.0 (0 speed; 1 position) 0.0.0.X (0 forward; 1reverse)
Pn000 0.1.0.1 0.X.0.0 (0 thregohase power; 1 singiphase power);

0.0.0.X (0 display setting, 1 display all parameters)
Pn200 0.0.0.0 0.0.0.X (O pulses + direction positive logiputses + direction negative log
Pn50A 8100 Positive turn prohibibn cancellation
Pn50B 6548 Reverse ban cancellation
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