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Thank you for choosing our product!

This manual describes the installation and commissioning of laser cutting head in details so that you can use this product

quickly. You can consult us directly for more details.

Due to the continuous updating of product functions, the product you receive may differ from the introduction in this manual

in some aspects.

We reserve all rights in this document including the issued patents and other registered commercial ownership related to this
document. It is strictly prohibited to use this document in an improper way especially to copy and disseminate it to third

parties.

If you find any errors in this document, please inform us as soon as possible. The data contained in this manual is only used to

describe the product and shall not be regarded as a statement of security interest.

For the benefit of our customers, we will constantly try to ensure that the products we develop comply with the latest

technology.

Raytools AG

Email: sales@raytools.com

Website: www.raytools.ch
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Disclaimer

. We reserve the right to change the design in order to improve the quality or expand 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 the normal replacement of worn parts and
components required for maintenance or commissioning operations.

. Unauthorized modification of products or use of non-original spare parts will directly lead to the invalidation
of warranty and liability exemption.

. It is recommended 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 required by 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 equipment
operation 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 protective measures.
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Safety Instructions
Prevent Electric Shock

’ Parts of the laser head such as nozzle, sensor, sensor interface and attached fasteners may not be fully
protected by the ground wire due to function fault. These parts may have low voltage. When installing electrical
equipment, please pay attention to taking anti electric shock measures for relevant personnel.

. Note that the equipment shall be grounded as specified.

Guard against Danger
. Never put your hands or other body under the laser 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 must be tightened.

i e
'3‘;." 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 standards IEC 60825-1.

Prevent Waterway Corrosion
. In order to avoid corrosion, use the specified coolant and comply with relevant requirements and specified
maintenance intervals.

Noise Prevention
. The corresponding measures shall be specified or explained and observed in order to prevent personnel from
being harmed by noise when the cutting air pressure is high.

Storage and 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.
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1 Product Overview

The manual includes the summarized instruction of installation, setting, use and operation of professional
RAYTOOLS 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 application. 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

fERRRER

Sensor cable

EPC-1020 (3%&2)

EPC-1020(Optional)

FHEM (k)

Pedant(Optional)

—iRE (i%E)

Rectifier diode(Optional)

b ales A bricii))

Control cable (Optional)

TTW (i%:8D)

TTW (Optional)

EDS-2010 (i5&80)

EDS-2010 (Optional)

!
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1.2 System connection schematic

Bus type servo connection method

P48 % e i
Schematic Diagram of EtherNET Connection

% & LAN2

HMI (LAN2) EtherNET Cable el ‘—“ e

EtherCAT(LAN1)

15 3h i £ B e A e R A
Schematic Diagram of Auto-Focus and Height Tracking

™ Srrm o . ) =
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Pulse type servo connection method

IR 44 32 7 R
Schematic Diagram of EtherNET Connection

B2 LAN2
EtherNET Cable

HMI (LAN2) =i ey L\

5
- |

EtherCAT(LAN1)

L 23t T A A v e [
Schematic Diagram of Auto-Focus and Height Tracking
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1.3 Technical parameters

EtherCAT Support standard EtherCAT for flexible access to the system topology
5-way universal interface of axis, which can be adapted to different
Control Method . . . L s
types of servo drives and provide high-precision position feedback,
. Pulse supporting CiA402 standard
Motion
Control 1-way F-axis interface dedicated to laser head focus control
Control Period Ims
Motion Acceleration and deceleration | S-type
Performance
Advanced-planned speed with motor reversing and intelligent lifting speed
24 ways of digital inputs with flexible configuration of high/low side input
16 ways of 24V generic digital outputs
4 ways of 16-bit high-resolution AD inputs with a voltage range -10V ~ +10V
I0 Function
2 groups PWM outputs, supporting 24V and 5V PWM signals (adjusting by picks),
Frequency range 0~30kHz with an accuracy of 1%
1 laser follow control interface, with external capacitance amplifier,
to achieve EtherCAT-type high-precision capacitive height control
Temperature 0°C~+80°C
Work
or Environmental pressure 0.096MPa ~ 0.106 MPa
Environment
Relative humidity (non-condensing) 0~ 70%
EPC-2000 24V DC (9-36V wide voltage module)
Power
Requirement | 5 3000 24V DC
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2 Wiring instructions

2.1 EPC-1020 interface description

EPC-1020 (optional) is our new HMI PC, with good performance in graphics processing and response

speed.
EPC-1020
Network Card 2x Gigabit NIC
USB 4 x USB3.0, 1 built-in USB2.0 onboard

1 x mSATA HDD card slot

Storage Device .
1 x M.2(B Key, Type 2280)SSD Card slot, SATA signal

Ambient temperature | -20°C~60°C

Ambient humidity 5%~95% (non-condensing)

Displa Support both HDMI / DVI-D interface
play pp

Power supply DC12~24V £10%, Over-current, over-voltage and anti-reverse protection

Size (L x Wx H)200mm x 154.5mm x 57.6mm

12
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2.1.1 EPC-1020 interface description

1 Antenna interface
2 Startup button

3 Status light

4 DVI-D

5 HDMI

6 2xGigabit NIC

7 4xUSB

8 2xRS232/RS485
9 DC IN 12V~24V

> LAN2 connects with master control EPC-2000 for human machine interaction.

»>24V (12V~24V) DC power supply input.

2.2 EPC-2000 interface description

EPC-2000 real-time EtherCAT master PC is the core component of motion control system of the machine,
developed by Raytools technology with motion control algorithm and professional control logic designed

for laser use. It also supports a variety of modes like online upgrade or real-time upgrade, with features
12
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including good stability, anti-interference ability, high-performance computing mode, and easy to upgrade

and operate.

EPC-2000

Network Card 2xGigabit NIC

USB 4xUSB2.0, 21NUSB3.0
Storage Device 1x2.5HD,1 xMSATA

Ambient temperature -20°C~60°C

Ambient humidity 5%~95%

Display Support both HDMI / VGA interface
Power supply 9-36V wide voltage module
Size (Lx Wx H) 181.7mmx 126.5mm X 54mm

12
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2.2.1 EPC2000 Interface Layout

+DC-IN 936V —

) =

o M-

-~ @

1 Startup button

2 | HMI (LAN2) master control module communication interface

3 | EtherCAT (LANI1) connection interface

4 | DC power input 9-36VDC

»>EtherCAT (LAN1) port is defined as EtherCAT connection interface to be connected

with the servo motor and EDS board.

»HMI (LAN2) port is defined as the connection to the IPC / EPC-1010.

»>Please input 24V (9-36V wide voltage) DC power.

13
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2.3 EDS3000 Interface Description

EDS3000 is an EtherCAT-based slave interface board with a rich set of IO, 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 o) 5V. 24V, Duty cycle: 0%-100%; Fre.: 20kHz
DA 4 Output: 0~+10V; 16bit; Accuracy: 10mV
AD 4 Input: 0~+10V; 16bit; Accuracy: 10mV
y

Digital 4 24V/OV (variable) , COM port wiring control
input
Digital Single output high level 24V DC

16
output
Ambient Temperature : 0~+55 °C ; Ambient humidity
environment (non-condensing) : 5%~95%
Size 129.36*350.5

13
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2.3.1 EDS3000 Interface Description

L 3dlem A

Y-axis servo interface X-axis servo interface Y1—axs servo interface 7-axis servo interface D

PWM outpurs 219109 Input *4 analog output ™4
24V, 5V adjustable

Servo control module

RAYTOOLS ECTA
ED53000

;

1% imm

Digital output
Digital inpuT S e
2*12

The board has a boundary dimension of 122mm*348mm and can be assembled on a module rack for

mounting on the DIN C45 rail.

On the upper left there are 4 DB15 ports for external servo drives. From left to right, they are Y-axis, X-axis,
Y 1-axis and Z-axis. At the lower left, there is one F-axis interface and two RJ45 ports for external F-axis

servo drive and EtherCAT cables.

The upper right ports are 2 PWM output ports, 4 analog input ports, 4 analog output ports and 1 laser head
height sensor port respectively. 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 part, there are 12 dedicated digital inputs, 12 generic digital inputs, 16 generic

digital outputs, and 1 brake output connector.

14
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2.3.2 Power supply interface description

PE

24V

EDS3000 board power interface needs to be externally connected to the DC24V switching
power supply, where the 24V, 0V and PE input terminals are connected to the output interface

24V, 0V and PE of external switching power supply respectively.

14
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2.3.3 Digital input interface

When COM1 is connected to 24V, the input signal is active low; when COM1 is connected to 0V, the
input signal is active high. Take NPN and PNP sensors as an example:

When using the NPN type limit, the COM1 port is connected to 24V.

EDS3000

_;_BI'
VCC
Ft
- o coms us T [
P I N PV pAY v
|
W
[
wT 2% O
NPN limit
When using PNP type limits, the COM1 port is connected to OV.
EDS3000
- @
VCC
x- COme L0 ._ Eﬁl
NEEEERREEREEEDN E“ 20
Al
o
o1 W o
PNP limit

20
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When COMI is connected to 24V, the input signal is active low; when COMI1 is connected to 0V, the input

signal is active high. Take contact switch as an example.

Active low-evel connection

EDS3000
— G
T vee
0 Y w—} o8
= |
o .,
contact switch
Active high-evel connection
EDS3000

7 O 1 i I uv

24v

contact switch

2.3.4 Digital output interface

DO1-DO16 are 16-way digital output interfaces (24V output), which can be configured

as "oxygen valve", "laser enable", "focus enable", "indicator" and other related control interfaces. The

definition of each port is preset in the software, as shown below:

20
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All DO1~DO16 output 24V high level, with the maximum output current of 0.5A. If it’s connected to a

high- power load, please connect an external relay and connect a current- continuing 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 10 power supply DC24V1.

Take the shown below as an example:

Intermediate relay

24V2 4’]/ # E -

ov2 —— -

solenoid valve

-1

2.3.5 Analog input interface

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

2.3.6 Analog input interface

A total of 4 A/O analog output interfaces are provided, with a signal output range OV ~ 10V. The way is as

shown in the figure.

e
REF (+ ™~
\
DIN" pac Vo - Ofao+
4 Qlao-
=5 J:T




RAYTOOLS
XC3000S Series Laser Cutting

System Commissioning Manual

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 signal supports 24V or 5V (manually adjusting), and the duty cycle is adjustable
from 0% to 100%.

VDD

e

(15
PWM
Signal @ PWM+
Qf PwM-
L

vy
7

2.3.8 Sensor Interface
There is a sensor interface circuit for laser head height adjustment. The output signal from the receiving

capacitor amplifier circuit is fed to the CPU through the conditioning circuit, and the interface is defined

as follows:

PE

5V Power Signal input

Power ground

23
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2.4 Servo Drive Interface

1. 5 servo control interfaces on the board card to connect the generic axis (X, Y, Y1, Z and F axes)

interface use a double-row DB15 female socket, as shown in the following figure:

0O 00000 00!

90000 0 0

The pins are defined as follows:

Servo interface signal description
Foot Signal Function Foot Signal Function
DN Name . Name
3 A+ A-phase encoder pulse 2 XD+ Axis rotation direction
input + switching output +
11 A-phase encoder pulse |10 XD- Axis rotation direction
A input - switching output -
4 B-phase encoder pulse 14 ALM Servo alarm input
B+ input +
12 B-phase encoder pulse (6 SON Servo enable output
B- input -
S 7Z-phase encoder pulse |7 CLR Axis Clear Output
z* input +
13 ~ Z-phase encoder pulse 8 P24V 24V power supply
input -
1 Axis speed control 15 PGND Power Ground
e output +
. . Axis speed control
output -

31
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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
HIGH

tool to change the alarm trigger 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
supports this mode; and whether 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";

31
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2.4.1 Yaskawa Servo Drive Wiring Diagram

Servo control interface

EDS3000-DB15 2-pin (male) shielded wire Yaskawa servo 50 Pin interface
[ Signal . Pin I Line B ety g oy oo A Pin ~ Signal
A | 3 | e — — 33 | Pao

I 1 I | Z _
| A- 11| yetow - - 34 | /pao
| B+ 4 ey ) 35 PBO
| B- 12 g = T 36 | /pBO
‘ I+ D hiueblad 1 T 1 19 | PCO
| z- e = 20 | /pco
| I I
| xp+ 1 |ron bc—— — 7 | puLse
[ | 9 [ —1 L— /PULSE
| X0 | 10 | s P 5 12 | /siGN
‘ | 1 U
| Ay | 14 | o — 1 31 | ALw+
| SON | 6 Jonsessafrmmmt—y — 40 | /s-on
| CLR | 7 |t Ly 44 |/ALM-RST
[ P24V | 8 | “ + l‘ + a7 | +24vIN
| PGND | 15  tuckabont : . 1 SG
\‘—————:—-————\"[— 32 | AL

31
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Yaskawa Servo Parameter Setting

Recommended .
Parameter Type Setting range
Value

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

0.X.0.0 (0 3-phase power; 1 single-phase power); 0.0.0.X (0
Pn000 0.1.0.1 . ( . P p =P P )

display setting, 1 display all parameters)

0.0.0.X (Opulses +direction positive logic, 5 pulses +direction
Pn200 0.0.0.0 negative logic) .

X.0.0.0 (linear 1M)
PnS0A 8100 Positive turn prohibition cancellation
Pn50B 6548 Reverse prohibition cancellation
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2.4.2 HCFA Servo Drive Wiring Diagram

Servo control interface

ED53000-DB15 2-pin (male) shielded wire HCFA servo 50 Pin interface
| Signal Pin Line S A e e Line | Signal
| A+ 3 — ™ ™ 36 0UTA
| A 11 i — — 37 /OUTA
| B+ 4 yellow&black ] ] 1 ] 38 QUTB
| B- 12 blue T ) ¥ ¥ 39 O[: TB
| Z+ 5 bluedblack i t f t 40 OUTZ
| = 13 | oiate — — 41 | /Joutz
| (R 1
[ape | 3 [ vestiea—1—4 - 26 | cup PLS
| xp- 9 - - : ' 27 |/om pLs
| xp+ o i : : : : 30 | cup DIR
| xp- | 10 [ brow i - 31 |/cw DIR
| | |
A | 14 | o T — 21| S ERR+
| sox G |t T =T 4 S ON
| cLR 7 | redbblack T 1 5 | Err-rsT
| P24v 8 black ™1 1 3 COM+
| PGND 15 | brownblack e — 12 COM-
—————— e e el L 22 | s ERR-
______________ s i s i i e i e i R
HCFA Servo Parameter Setting
Parameter Recommended Setting Range
Type Value
P00-01 0 0 Position mode; 1 Speed mode; 7 EtherCAT mode
P00-07 0 0: Pulse + direction positive logic; 1 Pulse -
direction negative logic
P00-16 1 0: forward; 1: reverse

2.4.3 Panasonic Servo Drive Wiring Diagram
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Servo control interface

Panasonic servo 50 Pin interface
EDS3000-DB15 2-pin (male)

shielded wire

Signal | Pin |[Line ———————— — — a Pin Signal
At 3 purple — : - 21 0A+
‘ A 11 yellow : l‘ | 1i 22 0A
‘ B+ 4 yellow&bl3TR T T\ 48 0B+
| B- | 12 e ™ I 49 OB-
| z+ 5 Bluetblaf =TT —1 23 07+
- | 13 bickawnie—TT — 24 0Z-
| |y I (I
| XP+ | 1 ridablack—— - 44 | PULSHI
| xp- | 9 [oemf—1— i 45 | puLshz
0 |2 genser—— B 46 | sTGNHI
XD | 10 forown o 47 | SIGNH2
‘ | I 1
| AM | 14 | orange———g—— T 37 | AL+
| soN | 6 gea T — 29 | srv-ox
I ™ e — 31 | A-cLR
p2av | 8 | e 't ' "‘ ! 7 | comt
| PGND | 15 bjownenidh : : 41 COM
1 ”—————,————F’I— 36 | ALw-
L A . P e
Panasonic Servo Setting Parameters
Parameter = Recommended Setting Range
Type Value
Pr001 0 0: Position control, 1: Speed control
Pr007 3 3: Pulse plus direction
Pr005 1 1: High-speed pulse 3mpa; 0: Low- speed pulse
500kpps
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2.4.4 Delta Servo Drive Wiring Diagram

Servo control interface o
Delta servo 44 Pin interface

EDS3000-DB15 2-pin (male) shielded wire
Signal Pin Line N o — e o ——— — A Pin Signal
A+ 3 purple — — 21 0A |
r 1 eilow l' ‘| : ‘I 22 /OA
B+ 4 | yellowsblack Ta i 25 0B
B- 1 12 | Dblue i 1 T 23 . __ﬂfOB
7+ 5 blue&black T 1 13 0Z
Z= 13 black&white 1 Y p— 24 /07
(| U
XP+ 1 redablack — — 38 HPULSE
- |9 | e : : : ; 36 |/HPULSE
XD+ 2 | greentblack T a — 49 HSTGN
XD- 10 — TP — 40 /HSIGN
I b
ALM 14 — — — 28 ALRM+
SON | 6 | orangesblack ™+ — 9 | son
CLR T | redublack bt —_— 33 ARST
P24V 8 biack ‘1 + " - 11 COM+
PGND 15 | Gemennbics - - 14 COM-
\L————T———J’L— 27 | ALRM-

Delta B Series Servo Drive Wiring Diagram
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Servo control interface

Delta servo 50 Pin interface

EDS3000-DB15 2-pin (male) shielded wire
 Signal Pin | Line —————————— A " Pin | Signal
A+ g purple ’1 - : - 21 0A
A- 11 | yellow : ‘l ' ‘] 22 /0A
B+ 4 yellow&black | " 7 " 25 0B
B- 12 blue 3 T 23 /OB
Z+ 5 _ blue&black T ] . ] 50 07
Z- 13 black&white T T ™1 24 /0Z
] By I
XP+ redablack — — 38 HPULSE
XP- 9 green 'I : : . 29 | /HPULSE
XD- reentitack [ g 46 | HsieN
XD- 10 brown ) I3 40 /HSIGN
I ! |
ALM 14 orange — — 28 P05+ ALRM
SON 6 orange&black t T . T 9 DI1 SON
CLR 7 | redavlack — ' B 33 |pI5 ARST
P24V 8 black - 1‘ - — - 11 f— 11 COM+
PGND 15 | brown&black : : 45 COM-
\
"————ﬁr————”— 27 DO5-
et s e s S e e
Delta A2 Series Servo Drive Wiring Diagram
Delta Servo Setting Parameters
Parameter =~ Recommended Setting Range
Type Value
P1-00 0x1002 Thousands of bits 1 High-speed differential
P1-01 0x0000
Percentile 1 is the reverse
P2-10 0x0101 DI1
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2.4.5 Fuji Servo Drive Wiring Diagram

Servo control interface . o
Fuji servo 26 Pin interface

EDS3000-DB15 2_pin (male) ) )
shielded wire
| Signal| Pin |Line| ——————————— A [ Pin | Signal
" N ; : " : 9 FFA
A- 11 yellow | 1| 1 10 *FFA
B+ 4 yellowsblark =t T 11 FFB
| B ] 12 fowe T - 12 *FFB
| I+ O blueblack T 1 T 1 23 FFZ
Z- 13 plackawhife—T—T T 24 *FFZ
(I " o3
XP+ I fedablack bt —_— 7 CA
[ xp- [ o [omen st — g | xca
0e |2 gt — i 20 | cB
\D— 10 brown I 1 I 1 I 21 *(B
o g iy
ALM | 14 forange =y — 17 0UT3
| SQN 6  ofange&bI TR t ] - I 2. COE_\_'TI
LR | 7 feabac——t—t — 3 | contz
P24V | 8 | btk ——t—rt — 1 | coMn
PGND | 15 slownapiim———rt — 14 | comout
, ‘L____r___h
]

Fuji servo 26 Pin interface
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Fuji Servo Setting Parameters

ParameterRecommended | getting Range
Type Value
PA-101 0 0...position 1...speed 2...torque 3...position <=> speed
4...position <=>Torque 5...Speed <=> Torque
6...Extended mode 7...Positioning operation
PA-103 1 0...Differential  input: Command pulse/symbol

1...Differential input: Forward pulse/reverse pulse

2...Differential input: 90° bit phase difference 2

signal 10...0pen collector input : Command
pulse/symbol 11...Collector Open-collector
input: Forward pulse/  reverse pulse 12..open

collector input :90° bit phase difference 2 signal

2.4.6 LEAD-Motion Servo Drive Wiring Diagram
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Servo control interface o
LEAD servo P series interface

‘EDS2Q00-DB1S 2-pin (male) shielded wire
Signal | Pin | Line | ———— ———— a " Pin | Signal
A+ . 3 . purple — = — 1 1 PAO |
A- 11 -~ ; “ : ‘] 2 /PAO
B+ 4 yellow&black I " I 3 PBO
B- 12 blue E T — 4 /PBO
+ 5 | bluetblack il | — 5 PCO
L= 13 black&white A 4 ™T 6 /PCO
D\l U
XP+ 1 red8black — — 8 PULSE
XP- 9 green : : : : 9 /PULSE
XD+ 2 | greengblack I | . 12 | SIG,\' |
XD- 10 brown 1 ) 1 I 13 / SIGN
| b}
ALM 14 orange T ] $ ] DOO ALM+
SON 6 orange&blac A — DIO /S—ON
CLR | 7 | redamiack — L— DIl J/ALM-RST
P24V 8 black — 11 = TCOM | +24VIN
PGND 15 |siowmns ‘\L _______ : ;' —_oco A[s\ai
:

P Series Servo Drive Wiring Diagram
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Servo control interface o
LEAD servo M series interface

ED33000-DE1 5 2-pin (male) shielded wire
Signal | Pin | Line | @ ——————— . Pin | Signal
A+ 3 purple — — 21 PAO
. 11 yellow : ‘l ; " 99 /PAO
B+ 4 yellow&blac I | i | 25 PBO
B- 12 blue ™ ™ 23 /PBO
At ] 9 | Syl 1 13 | PCO
7= 13 |blackewhite — — 24 /PCO
(| U
XP+ 1 — : - : - 41 PULSE
XP- 9 green : : | : 43 /PULSE
0+ | 2 [oehaha S i 3 37 | sioN
X1}~ 10 brown ] I 1 I 39 /SIGN
b i) ' )
ALM 14 orange 1 T $ ] 1 ALM+
SON 6 |orangetblack — — 33 /S—ON
CLR | 7 red&black__ — ~ } 8 I .{’ALM"RST_‘
P24V 8 | black : - ll — 11 COM+
PGND 15 | brown&black . . 14 COM-
\;____%:___‘; L 26 ALM-

M Series Servo Drive Wiring Diagram

2.5 Laser Wiring
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2.5.1 Max Chuangxin Fiber Laser
Wiring Diagram

Max Chuangxin Fiber Laser

ESD3000 Board
15 Laser modulation+
P1+
PWM output
(24V valid ) P1 3 Laser modulation-

__——] 7 Red+

Red laser light DO13 || —

__—] 16  Outlight +

Laser shutter DO9 ]

1 22 Red -

oV L ) / 21 Outlight -

(homologated with laser)

| 12 o~10v

Analog output

(Select AO3 to __—1 5 AGND

control laser) ’/

AO3-

|_—{ 18 PO+

Laser alarm DI20

—

(homologated with laser) COM

| 23 pD-

1—Water cooler safety lock

1—Water cooler safety lock

Notes:

1. PD+ PD- is the laser alarm output, connected to the DI20 input of the EDS3000

terminal block, "Platform Configuration - Digital Input - DI2O" default Laser alarm (NO);

2. The red light and the light enable ground pin can be integrated into any 0V of the EDS3000
terminal block together to ensure the same source as the laser

3. Chuangxin laser PWM selects 24V to control.
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2.5.2 Hotspot Single-mode Continuous Fiber Laser Wiring Diagram

ESD3000 Board Analog shielded wire
// 2-Analog voltage 0~10V
Anal out AO3+ =
nalog outpu ] -
|(Select AO3 to control // 1-Analog
laser) AO3- |
CTRL_INTERFACE
interface line
P1+ —
PWM out_put \~  Extormal +
(24V valid)
P1 - T
1 12 External -
Laser alarm DI20- 10 Fault signal +
—1 5 Out light +
Laser shutter DO9 //
A1 © Fault signal -
// 6 Out light -
ov /
(homologated with COM L
laser)
7KEY_LOCK External security
8KEY_LOCK External security
Notes:

1. PD+ PD- is the laser alarm output, connected to the DI20 input of the EDS3000

terminal block, "Platform Configuration - Digital Input - DI2O" default Laser alarm (NO);

2. The red light and the light enable ground pin can be integrated into any 0V of the EDS3000
terminal block together to ensure the same source as the laser

3. Hotspot laser PWM selects 24V to control.
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2.5.3 Raycus RFL-C3000 Continuous Fiber Laser Wiring Diagram

Raycus Fiber Laser
CTRL-INTERFACE

15 Laser modulation+

ESD3000 Board
PWM output P1+
(24V valid) P1-
24V 24V
(homologated
with laser)
Laser shutter DO9
Laser alarm DI20
ov
(homologated with laser) COM
AO3+
Analog output
(Select AO3 to
control laser) AO3-

P
—
et
- —
_—
_—

3 Laser modulation-

\

L4

\

\

7 Red +

16 Out light +
22 Red -

21 Outlight -
12 0~10V

5 AGND

18 PD+

23 PD -

[Notes:

mode.

enable for opening red light.
3. REM laser PWM selects 24V to control.

4. Laser system fault alarm output high level to the card.

1. In REM state, the control board is powered up to give a high level to enter the external AD

2. REM laser enable and red light for the same interface, up enable for closing red light, down
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2.6 EDS2010 Interface Layout

— o

2% %% %% %%%2%299200
mn]

Digital input®16

EtherCAT IN & OUT

EDS2010

Relay output*8

Transistor output*8

“%e eee eee eoe .
‘e0eeee|0ce| 008 - wououuoy

NC2COM2NO2 NC4COM4NO4 NC& COM&NOS NCBCOMB NO8 F—‘li-:*-t,'mnb'ﬂ o1 7 nor o p01 6

The card has a form factor of 185mm*122mm and can be assembled on a module frame for use on DIN
C4535 rails. The functional layout is shown in 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 right: channel 9 to Channel 16 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
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2.6.1 Power connector

24V 0V PE

The EDS2010 board power interface needs to be connected to an external DC24V switching power supply,
where the input terminals 24V, 0V and PE are connected to external switching power supply 24V, 0V and P

E respectively.

2.6.2 Digital input interface
There are 16-way digital input DI interfaces, which are divided into two groups, each 8-way for a group and
high and low active can be configured in groups. The common terminal of DI1-DI8 is COMI1, and the

common terminal of DI9-DI16 is COM2, where the input signal 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

DO1-DOS are 8-way relay output mode refer to the following figure:

e T e R T e R e o e ey AL B el
EDS20d 0 I
= o= | i .
-/I' I User custom connection
= - N = NG
[ G NG
[N, S - O M I CcoMm
| zaw L2 = = po NO
i
!
___________ |

DO9-DO16 are 8-way transistor output mode refer to the following figure:
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User custom payload

-1
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3 Preparation for software installation

3.1 Self-hosted recommended configuration

CPU Inter i5 1.6GHz (4 cores) and above

Memory 8GB and above

Storage Devices 120G hard drive and above

Network Card 2x10/100/1000 Gigabit NIC

USB 4xUSB3.0 4xUSB2.0

Show Support both HDMI or VGA interface

Operating System Genuine Windows 10 (64-bit Professional Edition) / Genuine Windows 7
(64-bit Flagship Edition)

3.2 Installation Software

3.2.1 [Installation of cutting software

1) Right-click on the software installation package and select Open or Run as Administrator.

®) Run as administrator
) Share with Skype
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2) Follow the prompts and click Next.

) 2DCutAhead2.0 Setup b4

Welcome to the Prerequisites Setup Wizard Advanced Installer

Collecting information a = f eeded to run 2DC
i ing those prerequi

Preparing installation

Installing

Finalizing installation
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3) The installation environment. The system will automatically identify whether the installation environment is

complete. It is not recommended to select it by yourself, you can directly click Next.

£ 2DCutAhead2.0 Setup x

Prerequisites Advanced Installer

Select which prerequisites will be installed

Collecting information Mame Required

1 .MET Framework 4.8
Digital certificate
[ visual C++ Redistributable for Visual Studio 2019 x64  14,22.2782... 14.22.2

Preparing installation
Installing

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

%, 2DCutAhead2.0 Setup

Installation Folder Advanced Installer

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

Collecting information
) Preparing installation
J ' Installing

in this folder, didk "Install”. To install to a different folder, enter it below or didk
/' Finalizing installation

Folder:

o v

5) After the software installation is complete. Wait for the update of the underlying firmware, this step will take
a long time, please be patient.

Update underlying firmware version :242 20230717

Updating, please wait patiently...
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3.2.2 Filter by actual configuration

7) System: XC3000S; Keyword 1: EDS3000. Keyword 2: Pulse-dir drive or COE drive according to the actual
configuration.

& standard configuration selection - O o

Standard configuration selection

Filter criteria

System |XC3000S | Keyword1 [EDS3000 <] Keyword2 =l () search

EDS2000
EDS2000

Cenfig Description Pulse-dir drive

HCI0005+COE drive+EDS3000+EDS2010(nternal PLC pallet) VTS

HC3I0005+ COE drive+EDS3000 DX150P

XC30005+ Pulse-dir drive+ EDS3000+ED52010 (Internal PLC pallet) EDS2010

XC30005+Pulse-dir drive+EDS3000 Single Axis
Gantry fuis
Internal PLC pallet
External PLC pallet

'%sekectad configuration ﬂ Exit

8) Check the standard configuration in the configuration description, after which click Use selected config.

4 sStandard configuration selection — ] =

Standard configuration selection

Filter criteria

System [XC3000S -]  Keyword1 [EDS3000 o] Keyword2 [COE drive <] ) search

Config Description = S}"s‘e"'r i EtherCAT Modul

- Node 0:General COE Drive{VID:00000000, PID:00000000)
- Nede 1:General COE Drive(VID:00000000, PID:00000000)
- Nede 2:General COE Drive(VID:00000000, P|D:00000000)
{1 Node 3:General COE Drive(VID:00000000, PID:00000000)
- Node 4:EDS3000 VOX10105(PID:00000b9E)

XC30005+ COE drive+EDS53000+ED52010(Internal PLC pallet)

KC30005+ COE drive+EDS3000

g - et confighrtion ﬁ Exit
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3.2.3 Software parameters setting

Set the parameters of X, Y, and Z-axis, 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. Please refer 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

HGe G [&#

Save  Restart /O card XY Axis
Controller onfig ~
Save If

-7 System Configured EtherCAT M

-7 Node 0:General COE Drive(VID:
[+ %= Node 1:General COE Drive{VID:
- %= Node 2:General COE Drive{VID:
-7 Node 3:General COE Drive(VID:
- %= Node 4:EDS3000 VOX10105(PI

-[F

-[F

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

ol Restart kernel x

Restart command has been sent...

Exit config, Start S
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3.2.5 Registration is required to open the process, you can register through the
mobile WeChat applets.

10:24 M T @

| - @

692FAD-EBEEEE-EABCIEEEEE

License ) -

FEEEn

Machine Code: | ©91326-56EEEE-EZD3 ‘ g

Reqgistration Code;

Register

Expiration Reminder: | 3 - Day

Authorization period: 2023-07-20~Permanent e B m

3.2.6 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 Series Laser Cutting System User Manual" for details.

3.3 Software Licensing

1) Open the software and click the "?" at the top right corner of the software page. 2) Open the WeChat
applet "KIC Cloud", log in, click Authorize, then click Swipe icon and scan the QR code of the software,

as shown in the figure below:

3) After scanning, the machine code and dog number will appear, and then select the "license expiration
58



RAYTOOLS
XC3000S Series Laser Cutting

System Commissioning Manual
date".
4) Click " Decrypt".
5) Copy the "registration code “in the interface into software registration code box.

6) Click "Register", you can see that the authorization period on the software has changed, as shown in
the following figure:

08:49 HUBCH 761 : B EI 2
B o ® W & avour

PN-M4015

Machine Name: M4015 £
Machine SN:  20220927-4015-7000

692F4D-EBEEEE-EZO3|EEEEE £ Release Date:  2021/8/2

CNC System: 2DCutAnead 2.0 1
HMI Version: 2.4.2.21452
PLC Version: 21011.21445 ]
CNC Version: 12C57ABA

FEIREAR . |

Engine Version:
EERE @ KX NC Version: 1.18.753b8c0f
CAM Version: 1.0.0.21138
Config Tool Version: 2.4.2.21446

I{/"' \
\ ,"1 License
Machine Code:  692F4D-EBEEEE-EZ03 _E E L
Registration Code: I | | ) I
Register m : I
Expiration Reminder: i_3__::| Da_;,r
Authorization period: 2023-06-09~Permanent I Initialize L
Computer
Systern Version: Microsoft Windows 10 SUlER 64bit ;
Processor: Intel(R) Core{TM] i3-6400 CPU @ 2.70GHz Memory Capacity 8.0 GB
0S5 On: 2023-07-28 11:38 1]
DSM: MO0e2692f4deB8DEEEEE ‘
RTC: 2023-08-0108:49:48 4
. ‘Processing Contral "
M A {9‘ 17 || [+] Auto retum after ... @: t

[] Process selected only
[+] Enable softdimit protection
|| EdgeDetect before processing
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4 Machine tool 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 Parameter button. 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.

| #g Login Form >

Login Password
4006701510 >

oK Exit

H @ G /R TE gvdEE e siaml & s Ve o o=
Save Restart VO cardl KV A Prch X¥ Back Z-Axs Vertcalty Laser Laser uf *
Controber config ~ CNTDEnSIton OO Flow  COFMecTon head Dewce as wake it changer

dgoice B0 W AN IESemniieh S e patigy JPoson: =
|| = Onkne Detected EtherCAT Modiles |
Node B:Empower EDSZ000 XFC VIX 0201 (Pio0coosss | card input/output and axis config

} m'agjnlm changar ﬁh | M ,.,V o

1

Comnected ha =

MNode G
Node Tufxic
| ¥1ais-Gantry Siave Node ZAxis
| ZAmi Mode Sluis
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4.1 Set the parameters 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 servo axis port, XY soft limit.

X axis mechanical parameter X axis point and port config
e 10000 bl BN Motordiection Reverse v/« Positive hard imit signal Node 401 3 v N0 %
Pitch 36mm ~ |+ Backlash compensation oo -+ Jovsig Node2 e v
Max speed .EOM"mm i Maxfollowing offset | B0mm ~ Negete arimit ignal NodeDLJ o v
Max acceleration W1 1 Senvoas | Node s v
Soft imit range ‘: Z - ‘__ &0 | mn

O Sync X parameterstaYi O Sync parameters to Xt @’\g%parate set O Allfimits NO O Allmits NC ) Separate set

Y-axis mechanical parameter Y axis point and port config
Encoderpuls count o -, « | Motordirection Revese v/« Positive hard fimit signal  Node 4DL6 v N0 v
Pitch % -] Backlch compensation | Umm < Zerosigndl  Node 4013 v NO v
Max speed Bm/min ~ Max folowingoffset | B0mm ~ Negatve hard it signal | Node4DL4 v
Macacceeration | T0000mm/s"2 -‘ Sevoaris | Node (s v
Soft limit range: : z - : 60 ~| mm

2 ) XY axis return to origin parameter
XY axis return to origin parameters: Return origin mode, Return origin direction and type, Zero signal, Aft

back set coordinate.

Refur to origin
Xaxis Yas
Retumorigi.  Increment v Reunig. Increment

Retomorign diect..  Negetive v Lmt v Retumoigndreci.,  Negthe v Zen v

o WK i

Rtwnoig,  lmima~ Retumunq‘.‘t ~ Nm/min
| 1 | =
bick . imm + backds. | Smm <
At back set coordi Inm » At back et courdin, | (mn ~|
mm (mm “
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3) Z-axis parameters

Servo parameters: Pulse number, Pitch

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
Motar direction | Positive el Homing mode  Incremental Mode
Pulse number Retum origin directiona...  positive v: Limit v/
Pitch [ Return origin speed ‘M
Masx follow-up offset Back Distance imm -
Speed unit of Drive | pulse/s L Coordinate aft backward... Gj
Speed loop feedforwa... :_001_': QOrigin point offset com... ‘ '?_'_“F]_i

axis point and port config

Servo axis E\Ende S:AES | | y "]
Positive hard limit...  |Node 4019 | | | |NO ~
Negative hard lim... | Node 4:D1 7 | |NO v
Soft limit range | g = | 2 " lmm |
Brake output [ Not used ~

4 ) Laser head

Laser head parameters: Brand, Model, Focus control mode, Height sensor type, Height sensor signal port.

Laser head

Brand Focus adimt |

S . Lirnit Cc
Model Soft Lirmit Ran
BS20K ]
1 <Close Focus Head
F t I ol
e [[1 Close Cawity Ternp
| BS Smart Focus i [ Close Cawity Gas P
[1 Close WIFI Alarm

Height sensor type

EDS COn Board =

Height sensor signal port

Mode d:Height Sensor Capacitan |
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5 ) Laser Device

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

Laser Brand and Parameter
Laser brand: | Raycus e

Lazer power: _- 1500 ' W
Frequency: . _5{30'-“_' Hz

Valtage of max powen ._ 11 ?ﬂ' '—' v

Feedback voltage of max power: 10 = v
Analog output delay ﬂ'_' ms
FlyCut laser on delay 0~ ms
FhyCut laser off delay {:' s ms

6 ) Gas interface common settings

Gas pressure control: default can be, change if there 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 ) Physical button

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

Control Panel

Control Panel
Start signal logic | Mode 4:D1_14 v | |NO v
Pause signal logic | Node &D1_17 ~| |NO 3
Reset signal logic | Not used v iNU ¥
Emergency stop alar... iNode-L-DI_H V; INC W
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4.2 Testif each axis limit is effective

Note: The motor should be in the no enable state throughout this step!
1 ) Enter the HMI software interface, File - Diagnostic Tool- IO Monitor

Motee Retum Edge Detect Asc Datect Focun
Emsble Orgn > = Test =

Function

| Servo Monitor  Advanced

A Rd Rd Ad Ad
s1 2

Gas DA Comection

=11 Machine Coordirate infi

2=y 40 |Rubis LU pary ange
|
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2 ) Trigger the limit switch and observe whether the corresponding point position in the monitoring
interface has changed

@il

Lo Monitor | Servo Monitor || Adwvanced

EDS2000

OOOOOO0o o O CC Mo

(=7 =1} (=1} (=1} (=] ]|
= 3 a 5 & i 8 =

1}
0 1 12 3

3 ) Verify the panel buttons for energy stop, each axis limit and zero switch, and start/pause in turn until

each input is confirmed to be normal.
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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 the pop-up window that appears.

FormMain

" — - o =
—2 BB — 4_} l-
DO |7 Sy, =ik = Ul 20
Motor fReturn] Edge Detect Arc Detect Focus Task Batch Calibrate Follower Parameter Forced
Enable | Origin ~ ~ Test A Processing ~ ~ Reset
Function Followw-up Force._.

5 Home setting

|

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

2.Return to the original status:

3.Press [Start origin] button to do referencing.

Start origin Stop
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Draw a garden of about 30mm, turn on error detection, and then adjust the cutting speed to 30m/min up or
down in the process. Then select the drawing and click on the empty walk.

OEE = « -+ FormMain ? X

Fle ~ Home  Draw  Nest

i — 1.4 n

" @ W/ = ] = 8| l- L")

I3 simufation Speed — ——1 + = = vl = v

Simulate Motor Return Edge Detect JArc Det ocus  Task Batch Calbrate Follower Parameter  Forced
Enable Origin v »: Test~ g Processing - b4 Reset

Simulate 2 Follow-up Force _

Lay
ar

A
z
=l Glo
bal
\\
@) g
O o Prompt 0
=
y [] Confirm to start offset detection. .
/ .
[t ( 3 e
s 320 , ® Dry run mode Mode: =
Cancel .
Sta
i
* No
Cu
i

ng

After the motion is completed, the system draws the position of the encoder feedback on the software and
the servo error can be seen using the measurement. This error can be used as the basis for adjusting the

servo parameters.
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S5 Platform Configuration Tools

After installation, a password is required to enter the configuration tool, which is

4006701510.

5.1 Interface Introduction

conigby types [RECITT
= Gk E PL/HEH @& & a&lde ¢ B E B
& t 3 4 1/ ey B A&l @ ¢ @ 338
S Rert DG XYAG  Bh  XYB ZAxs Vet Lasr Lser Asis Distremonl A Button Pyl Falet Libictn Forel Segrensd Wrcess | s ]
Controler  cenfg v compersiton Oign Flow corrector  head Device button  clanger aonl asconf  remote
Save 70 an Mechanial Beam path Gaspath Gustonn 2
-7 flode 0:Generd COE Drve(VID:30000001,£I0:0 : ¢ i i :
-7 Node 1:Generd COE Dme((zm:muuuuuﬂ:#m:u ok tEnpove BROKCHKTPRAO0 10 card input/output and axis config
&7 Node 2:Genera COE Drive(VID:0000000,ID:0) L Pallet changer Dust removal valve Custom Extensicn axs config
57 flode 3:Generd COE Drve(VID:10000001,FID:0 m {h| IEI| 8| T|
67 flode 4:£D053000 VIXLO105(PID:0000009€)
Generl 2L | e 2
PLC variabe definiicn Conneced harduare pin ﬂ
Main axes
Vi Gentry Main Hode s
X Hode Ttis
Vi-Gantry Save Hode2itois
i Hode 3tois
s Focus Hode diFocus s (¢-Finl
Height Sensor Capacitance
Sensor capactance alue Hode Heght SensorCavacitince
Digitalinout PLC varisbles
T— 3 — 4 Negativ hard limi sgnal of X-axis Node4Dl1
Home sgnal of -acs Hode4Dl2
Positive nard limit signal of X-axis NodedDI3 5 E—————
Negatve hard limt sl of V-axis Node£14
Home sgnal of V-scs Node4DL5
Postive ardlmitsigna of -axic Hode4DL6
Negatve hard lmit sgnal of Z vis Hode4DL7
Home sgnalof Z-sxs Node£D18
Postive ard mitsigna of Z-axi: Hode419
Emergercystop Node4L13
St button Node4L14
Oxygen sresare damn Node4DL 18
Pause buton Hode4L17
Postive ard fmitsigna of F-acis Hode4L10
Negatve hird limit sgal of F-axs Node4DL11
Nitoger pressure aletm Hode4DL18
High ailfvel alarm
Lowal darm Node4115 g
] idesll e [ Digieloutput 2] Analog osput
( | | Sl -6
[T00:137 Compang save siatons —'7— ~
61 >Module crine dstection faied. Flease corfim cuent config aches the anine hodulll v
CNC enine () | 20CitAbead Curing System | ———— &

1: Menu bar area; 2: PLC Variable Classification Area; 3: Current configuration area; 4: Online module

area; 5: PLC Variable Area; 6: PLC Variable Pin Selection; 7: Journal area; 8: Status area

58



RAYTOOLS
XC3000S Series Laser Cutting

System Commissioning Manual

5.1.1 Menu bar area

Including: File, category configuration, Tool and Help
File

E Save

Save button: Save the current configuration file.

Q\b}_ Restart kernel

Restart kernel: Activate current configuration Reads the configuration from the kernel module and

import it into the current configuration area Activate current configuration

Category Configuration

=

Save
Save button: Save the current configuration file.

Restaric
Controller

Restart Controller: Activate the current configuration reads the configuration from the kernel module

and import it into the current configuration area activates the current configuration.

ﬁ Online Slave Check

Online Slave Check: Check if the connected modules are the same as the modules in the configuration

arca.

Q}Il Import Standard Config

Import Standard Config: Import the standard configuration file preset by the system.

Activation history

Activation history: View the history of activations and select the history to load into the current

configuration area.
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€ XY axis mechanical parameters and hardware configuration

XY axis mechanical parameters and hardware configuration, as shown in the figure below. Please refer to the 7.4.1 for

details.

>foware)\2DCutAhead2.0\AheadLaserConfigFiles\\

VorkProject.2DLaserConfig - Version:2.4..

Config by types

H o G |=|E I 4 @38 @ 5=

. =

4B &5 | S O =
Save Restart /O card XY Axis Pitch XY Back Z-Axis Verticality Laser Laser Assist Dust removal Alarms Button Physical Pallet  Lubrication
‘Controller config v “ompensation Origin Fllow correction head Device gas wvalve button changer ~
Save I/O con._.. Mechanical Beam path Gas path Custom
XY mechanical parameter and hardware config
X axis mechanical parameter X axis peint and port config
Encoder pulse count 10000 -+ [[.. | Motordirection |Reverse  ~ |« Positive hard limit signal | Node 4:DI_3. ~| [no =]
Pitch Fermm — |r - Backineh comperation Ormm ~ |~ . ot |Node 4Dl 2 = [no =
Mo precet SOm/min - Wl Fslleniiogotfet 50mm - ey i [Node DL <] [wo =)
Max acceleration 10000mmyss~2 ~ se is | Node T:Axis ~]
Softlimitrange | -2 ~| ~ 600 - | mm

¥-axis mechanical parameter

Encoder pulse count 10000 -] [ ]

—
Motor direction | Reverse

Pitch 36mm - | "

Max speed 60m/min ~
Max acceleration 10000mm/sh2 ~

Backlash compensation

Mas

offset

¥ axis point and port config

Positive hard limit signal | Node 4:DI_6 ~| [no =
Z gnal | Node 4:DI_5 ~| [no ~]
Negative hard limit signal | Node 4:D1_4 ~| [mno ~]
S | [FETE =

= 1 A E-gpf .

Dual drive

Stave axis ¥1 pot | Node 2iAxis

Master-Slave Axes SYN... [Same di

Max offset in Master-Sla... 10mm ~
Dcmtion
. S ———

@ Pitch compensation (the parameters from the interferometer are imported, and the error is inverted
according to the actual situation. The import file format rtl, pos, lin) is shown below. Please refer to the

7.4.2 for details.

Pitch compensation

Xaxis ¥ axis

Open Pitch ...

Fie | | | import | [ Offset . Note: After imported data, select the offset negation if with larger off.
Ho Position Positive measured  Postive offset Reverse measured  Reverse offset Reverse backlash
» [} 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 420.0447 -0.0447 0.0352
5 560 560.0290 -0.0290 560.0449 -0.0449 0.0160
3 700 700.0351 -0.0351 7000496 -0.0496 0.0145
7 840 840.0247 -0.0247 8400461 -0.0461 0.0215
8 980 '980.0252 -0.0252 980.0465 0.0465 0.0214
- 1120 1120.0292 -0.0292 1120.0487 0.0487 0.0195
10 1260 1260.0334 -0.0334 1260.0668 0.0668 0.0334
11 1400 1400.0492 -0.0492 1400.0479 0.0479 0.0012

Draw
-0. 0096

-0.0144
-0.0191
-0. 0239
-0.0287
-0. 0334
-0. 0382
-0. 0430
~0. 0477
-0. 0526
-0, 0573

-0. 0620

0. 0668,
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€ XY Back origin

XY Back origin parameter, as shown in the figure below. Please refer to the 7.4.3 for details.

C:\RaytoolSoftware\2DCutAhead2.0\AheadlaserConfigFiles\Work\WorkProject.2DLaserConfig - Version:2.4

Config by types Help

Hoe G & B |4 H @3t &% 8 Al @

Z-Axis Verticalty  Laser Laser Assist Dust removal  Alarms Button Physical Palet Lubrication
b

Save Restart 1O card XY Axis Pitch XY Back
Controller config ¥ compensation§ Origin | Flow correction head Device gas valve utton changer
Save /O con_. Mechagical Beam path Gas path Custom o
Return to origin
X axis Y axis
Retur origi... | Increments | Returm ongin .. | Increment “|
Return origin direct... | Megative | Limit - Return origin directi.. | Negative v ||Zero v
backdis.. | 5mm - back dis.. | Smm - |
Aft back set coordi... omm -~ Aftbacksstcoordin, | Omm -]
| Oomm A f.. omm |
PowerOn Config
Auto-open Return to origin if not returned yet in starting software
[ Prompt for return to origin by alarm

€ Z-axis follow

The Z-axis follow parameters are shown in the figure below. Please refer to the 7.4.4 for details.

\AheadLaserConfigFiles\Work\WorkProject. 2DLaserConfig - Version:2

aytoolSoftware),

Config by types

Hoe G B B P|4|H 3% & & 4Ll & & =

Save Restart 1O card XY Axis Pitch XY Bacl Z-Axis erticality Laser Laser Assist Dust removal  Alarms Button Physical Pallet Lubrication
Controller  config ~ compensation Origin | Fllow f[orrection head Device  gas valve button  changer -
Save /O con... Mechanical Beam path Gas path Custom ~
Z-Axis Fllow
Servo Parameter Return to Origin Parameter
Motor disection Bt <]+ Homing mode | Incremental Made ~ |

-

Puke firmber ... | Return origin direction 2... | Positive 2] m
Pitch = Return originspeed | 0:9m/min -]
M Tollowsomiot=etl| smom - | SackDistance | 5mm -]
Speed unit of Drive | pulse/s N Coordinate aft backward...
[ oo1 -] Oriin pomt ofeet om0 G|

Speed loop feedforwa...

axis point and port config

Servo exis | Node 3:iAxis >
Positive hard limit... | Node 4:D1_9 ~| [no 2
Megative hard lim... LN“““‘D'J VJ LND "J
Softlimitrange. | 55 -]~ | 2 ~Jmm
Brake output | Not used ~|
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€ Verticality correction

Verticality correction, as shown in the figure below. Please refer to the 7.4.5 for details.

C:\RaytoolSoftware\2DCutAhead2.0\AheadLaserConfigFiles\Wark\WarkProject.2DLaserConfig - Version:2

Tool

— 2+ [ 7 - s ) o - : _‘
He G & Hu W) §E - B A& S o
Save Restart O card XY Axis Pitch XY Back Z-Axis |Verticality | Laser Laser  Assist Dust removal Alrms Button Physical Palet  Lubrication

Controller config ¥ compensation Origin ~ Fllow |Jcorrection| head Device gas valve button  changer w

Save /O con_. Mechanical Beam path Gas path Custom

Verticality correction

[] Start verticality correcting

Length L2

X-axis Tilt Angle Q°

@ Laser head

Laser head parameters, as shown in the following figure. Please refer to the 7.4.6 for details.

>roject.2DLaserConfig - Version:2

Ho G = FH 17 BE|PeEs & B A&kl & & =

Save Restart O card XY Axis Pitch XY Back Z-Axis Verticalty | Laser |Laser Assist Dust removal  Alarms Button Physical Palet Lubrication
i valve

Controller  config compensation  Origin Fllow correction | head [Device  gas button  changer ~
Save YO con... Mechanical eam path Gas path Custom =
Laser head l
Brand Focus adimt
| Raytools ~| Limit Carrespond Scale
Mockel Soft Limit Rangemm 20 - -
BS20K =
| ‘ [] Close Focus Head Enabl... [0 Close Top Cover Tem...
Focus control mode [ Close Cavity Temp Alarm [] Close Bottom Cover Tem.,
ST = [ Close Cavity Gas Pressur... [ Close Bottom Cover In-p.
Heht ceres e [ Close WIFI Alarm [ Close Bottom Cover Tem...
|EDS On Board ~|

Height sensor signal port

| Node 4:Height Sensor Capacitan |

%5  Restore to factory default
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@ Laser Device

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

Config by types

Ho G B B PLJEH Q=& &8 4kl & o =

Save Restart 1/O card XY Axis Pitch XY Back Z-Axis Verticalty Laser | Las Assist  Dust removal Alarms Button Physical Pallet  Lubrication
Controller config ~ compensation Origin  Fllow correction head | Dévice gas valve button  changer
Save /O con.. Mechanical Beagf path Gas path Custom =
Laser Device " 4
Board card output to laser signal Laser Brand and Parameter
Laser Enable: [Node 4:D0_4 ~] Laser brand: | Rayeus <]
Leser Red Light: [Node £D0_13 ~] e e 1500 - | w
Laser Shutter: [Node 4D0_9 ~] Frequency: 5000 ~| Mz
Leser Reset: [Node 4D0_10 ~] Voltage of max power: 10 -] v
[ Shutter and Red Light are mutually exclusive Feedback voltage of max power: 70~ {5
o T Analog output delay

FiyCut laser on delay

Laser power: |Node 4:A0_3 -

FhyCut laser off delay
All outputs of PWI

Laser input to board card signal

Laser alarm: |[Node 4DI_20 ~] [no
Chiller alarm: [Node 4:DI_21 <] [no =
Safety door alarm: | Nods 4:DI_22 ~] [no ~|

[ safety door alarm stop processing

€@  Assist gases

Assist gas cell valve and analog output settings, as shown below. Please refer to the 7.4.8 for details.

Config by types

— + B N - = = =l
H @« <& = Hag WNE el e <] & =
Save estart YO card XY Axis Pitch XY Back Z-Axis Verticality Laser Laser Assist | Dust removal  Alarms Button Physical Pallet  Lubrication
Controller  config ~ compensation Orgin  Fllow correction = head Device | gas valve 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 Proportion Valve Power Max pressure Proportion Valve Analog
Air [ Not used ~ H— Mot used ~|—1—{ 30BAR - }—[Not used <] .
Main Magnetic Valve
Oxygen |Node 4DO_1 ~ | I Mot used v [ 108AR -] | [Nodeaao. 2 ~1- { Not used =
Nitro.. |Node 4:DO_2 ~ L I Mot used ~| ] 308AR - | Mot used <]

[] Close the power supply of all propo.

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

2.Singals in green area support repeated selection [J Enable cutting... s <l
Assist gas digital alarm and analog feedback setting Gas analog alarm setting

Digital gas pressure alarm Logic Analog gas pressure feedback Max pressure fee.. Alarm threshold (...
A | Mot used — ] [me = A [Notusea N | B | aooar -| I o]
Oxygen |Node4:Di_18 ~|  [no =] Oxygen | Mot used B ~| [ soear -] [ ° -]
Nitrogen | Node 4DI_13 ~|  |no ~| Nitrogen | Not used ~| [ _zoBAR -] [ o -]

Gas digital/analog alarm delay [ Sms =~
1. Digital alarm configured on-demand, the way with gas alarm triggered ... 1. Please confirm the equipment has 0-10V analog signal gas pressure feedback sensor. If not, p...

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

Handling of gas pressure alarm during processing

Suspend processing when gas pressure alarm on | open ~
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Dust removal valve parameters, as shown in the following figure. Please refer to the 7.4.9 for details.

Config by types

\AheadLaserC

nfigFiles\Worky)

kProject.2DLaserConfig - Versio

e +- P — Q Al ~ yor — &
S et 1 .. i
Ha G B B 74 0= D oo <] 8 & =
Save Restart O card XY AxiS pitch XY Back Z-AxiS Verticalty Laser Laser Alarms Button Physical  Pallet Lubrication
Controller  config ~ compensation Origin  Fllow correction  head Device button  changer -
Save 1O con... Mechsnical Beamn path Custom =
Dust removal valve
Dust Removal Setting
[ Enable partition output: | 1 ~
Close output po... [ AR
[] Only open cutput in cutting Click to select
Overlayed area length(</¥):
30
% 20 - i
@ Set output port b... O Set output by X-Y coordinates S My e
407]
Note: 1. Click left mouse button and drag te adjust dust remowval area. -t
2. Accurate adjust by pressing Ctrl key to drag
301
4-DO7
201
4-D06
10
¥
4-D05
*—C2

¢ Alarm

1-16 custom alarm settings, as shown below. Please refer to the 7.4.10 for details.

Config by types

C:\Rayt

Help

Software),

DCutAhead2

— - - ' ) = = B
Hoae G B B " 48 @35 & & als ] & o =
Save Restart 1/O card XY Axis Pitch XY Back Z-Axis Vem!n:y Laser Lasgr Assist  Dust remowval Alarms | Button Physical Pallet Lubrication
Controller  config v compensation  Origin  Fllow correction  head Device  gas button  changer =
Save 1/O con Mechanical Beam path Gas path Custom i

Custom alarm l
m | Alarm info (cns) Alarm info (EN) | Logic | Process alow | Allow return to ori_. | Allow move
128 1iEEs ‘Customer Warning CustomerOne Normally open [~]
1zo 2R Customer Warning CustormnerTwao Normally open 1
130 BN IRE IR Customer Warning CustomerThree Normally open E
131 S i ‘Customer WWarning CustomerFour Normally open [Ea]
132 BEEX IR SiRg Customer Warning CustomerFive Normally open LA
133 SRV IRE GRS Customer Warning CustomerSix Normally open [~]
134 BN IRETRE Customer Warning CustomerSeven Norrrally open 3 =
135 B iR eI Customer Warning CustomerEight Normally open =3 >
136 b s = Customer Warning CustomerMine Normally open [] [~
137 B iRE 1 04RES Customer Warning CustomerTen Normally open =3 1
780 ERENIRE11IRE Customer Warning CustomerElaven Normally open 2] E
781 B iR 1 2fEEs ‘Customer Warning CustomerTwelve Normally open =] =l
782 IR 3R _Customer Warning CustomerThirteen Normally open = &=
783 SREVIRE1HRE Customer Warning CustomerFourteen Normally open [Fa) P2
784 EENIRE1SRE Customer Warning CustomerFive Teen Normally open = =
785 B IRE16REs Customer Warning CustomerSxTeen Normally open =3 =]

10 points Logic Process allow Allow return to origin Allow move

10 config Al NO Al NC Al allow All deny ANl allow All deny Al allow Al deny
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4 Button

Buttons are divided into custom buttons and physical buttons.
Custom button, as shown in the following figure. Please refer to the 7.4.11 for details.

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

Config by types Tool

Help

H @ G

= =

17 [ el s

C-

e | <]

& O =

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 Beamn path Gas path stom =
Custom button ,
number ndex | Used | cmd m | name gens) | name (En) signal type
1 [ ] 401 M1 Sparel Triggered type signal
2 I 402 &Mz Spare2 Holding type signal
3 | 403 EF3 Spare3 Holding type signal
+ | 404 ERE4 Spare4 Holding type signal
5 || 405 &EMAS Spare5 Holding type signal
5 =] 406 EAS Spareg Holding type signal
7 (] 407 =MA7 Spare7 Holding type signal
8 [} 408 /M8 Spare8 Holding type signal
kS | 408 |9 Spareg Holding type signal
10 | 410 EMA10 Spare10 Holding type signal
11 | 411 EA11 Spare1l Holding type signal
12 [} 412 w12 Spare12 Holding type signal
i3 () 413 SmM13 Sparel3 Holding type signal
14 [ 414 A1 Sparel4 Holding type signal
15 | 415 &#MA15 Spare15 Holding type signal
16 [ 416 EFM16 Spare16 Holding type signal
10 points Onekey to set usage status Onekey to set signal type
10 config EnobleAll | Disable All ‘ IT"“ Holding... | All Triggere...

Physical button, as shown in the following figure. Please refer to the 7.4.12 for details.

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

Config by types [ G 5]

ork\WorkProject.2DLaserConfig - Version:

Hoe G B E

HEWE

Ao -4 N ™
S W M A &

Save Restat /O ard XY Axis Pitch XY Back Z-Axis Verficaity Leser Laser  Assst Dustremoval Alarms Button|Physical]l Pallet Lubrication
Controller  config ¥ compensation Orign  Flow corection head Device gas valve button | changer v
Save /0 con... Mechanical Beam path Gas path Custom o
Control Panel I
Control Panel 3-color light output signal config
Strtsignallogic NodedDI4 v N0 v Redlight NodedDO16 v
Pause signal logic ‘Nodenﬂ:l}l_‘\? Yellow light ‘Nudeni:DE_H v_‘

Reset signal logic [Noﬁ used

Emergency stop alar... ‘ Node 4:D1_13

Greenlight  Node 40015
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€ Pallet changer

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

are2DQutAhe: x tject 2DLaserCorf

Config by types

He G & B PUE 2+ & & a2lde|le B E &

Swe Restat [Ocrd XYAds Pto  XVBack Zvis Vericlty Laser Liser Assst Custremoral Aarm Button Physcal | Palet |lubrication Panel Segmented Wielss
e button

Controler corfigv compensation Orign  Flow corection head Device gas vl chznger cottrol s config  remote
Save Jocon.. Wechznical Eezm path 6as path Custem “
Pallet changer /
Startpallt changer (O oreomtal satch @ Hydraulc ift O Motr it O Btemel pallet changer 4
Signal Input. Signal Output Hardware Button
Emegneystop |Notsed S |
s R I o ] E— | —
fonrithl [T ke foad Netused P R
Bcivos Mot BT B neit i 5 neKey =xchange ot et ) 2l )
Forward deceleation | Notused 7] [ne i Hiaiped ‘.N"‘ L d Ascent |Not used ~ no v
Eschward deceleation | Notused v/ [Ne v Low speed | Not used v oot [T % =
Us-row Lnclamed n-pes logie ot used [No v it i i ‘:Nm“d 4 Manuzl mode Notused o J]
Up-rowclmped n-pes logic  Notused [Na v Up-plityintecanped [Notsed d Jog/Auts modesuitch UseHMI v
Low-rew urclamped in-pos ogic | Mok used |Ne v Loweplisyinder uncarmped Nt used |
Lowerow clarrped n-pes ogic | Notused Lt | Loyt cenped ] |
Cyinder uncampedin-possiy = [No v
Cylindar clamoed in-pos signal [No ]
‘Hydraulic ift
PO~ s e e (R
ecentinpossgndlogic Vtised 4 ;ML* 5 lodkngayirderdamped Notused |
Uppaimart g |Netued 2 B a Hydreul< pump ensble output | Notused H
[— 9 [ S Risecommend | Netused v
Cylinder uncamped in-pos legic Vet sed V| [wo v et 9
Cylindercamped in-pos logic | et used ~| v ~| o
=>Tiodule orine Tetecton Fled. Please CONYT Cert. Conhy Tma:ches Ere oTine gl x

: CiConine (@ | 20Cuthhead Cting Sysiem ||

¢ Lubrication

Lubrication parameters, as shown in the figure below. Please refer to the 7.4.14 for details.

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

Config by types [RSLIMEN:L )

Save Restat  I/Ocard XY Axis Pitch XY Back Z-Awis Verticalty Laser lsser  Assist Dustremoval Alerms Button Physical
Controler  config v compensation  Origin -~ Flow comection head Device  gas valve button

Save /0 con... Mechanlm\ Beam path Gas path Custom

Lubrication

Interval 3
Duration 0| s

Purmp overpressure alarm |Nut used v| NQ 7

Low oil alarm |Node4}DI_15 vl NO v

Oi pum output Node £00_12. vl
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€ Panel Control

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

(:\RaytoolSoftware| 2DCutAhead2.0\AheadLaserConfigFies|\ Work\WarkProject.20LaserConfig - Version

Config by types RRLIL{RNEGE!]

TEEERLER I EE R RN

Save Restat  UOcad XYAxE  Prch  XYBack ZAds Vericalty Laser leser  Asskt Dustremoval Afrms Butfon Physicel  Palet Lubrication] Panel Begmented Wieless
Controler  configv compensation  Origh Flow comection  head Deviee g5 vabe button  changer control faxis config ~ remote

Save 110 con... Mechm;ml Beam patﬁ G5 ath Custor

Panel Control

Mode Selection

2. Set Mainform height of the main interface, Number of camera, Camera brand, and Display monitor panel:

Panel Control

Mode Selectn
. 4 Contain Monitor Pa... -

Mainform Settings

Mainform Height 1080

Camera Setting

Number of c..
Camerabrand | HIKVISION -

|| Display monitor panel
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3. Open the software and right-click on an empty space in the monitoring panel.

IP setting

Fa

4. Setting the camera's user name, password, IP, and port number«’

i) Camera setting »

£ 036|034|032|021
sanal of kwer

Username adnin
i - ' Start Poit ~| Paswerd il 067201510 Kl
w b
| et > &
== LP) Zero Raf -
diine  Clear 1 1692 . 168 . 3 . 68 Sort Tools

Pat BO00 %

Resolution 1280+360F

€ 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 to the 7.4.15 for details.
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C:\RaytoolSoftware\2DCutAhead2.0\AheadL aserConfigFiles\Work\WorkProject. 2DLaserConfig - Vi

Config by types

H o G & 1 LA Bl e, B 1| & hes o &;‘;ggg
Pallet Lubrication Panel | Segmented Wireless

Assist Dust removal  Alarms Button Physical
lve

Save Restart O card XY Axis Pitch XY Back Z-Axis Verticality Laser Laser
Controller config ¥ compensation  Origin Fllow correction head Device gas button changer contro| axis config remote
Save /O con... Mechanical Beam path Gas path Custom
Segmented cutting axis parameter config
L~

CAXS V Axis B Axis /

Servo Parameter Return to Origin Parameter

Motor direction | Negative ~| Heming mode | Set current pointto ~

Pulse number 10000 -|* .
Pitch 10mm -] =

Speed unit of Drive | pulse/s ~

Positive Limit

[ oienmin -]

Speed loop feedforwa...

001
Mo Fellow-up Tt

System Latency ms
Manual Speed axis point and port config
Manual slow = Servo axis |Notused ~]|
Manual fast Positive hard limits... | | BN | ~|[No T~
Negative hard limit .. | Bl | A ~| [N
Auto Speed = »_ o
Speed Soft limit | Close D

Acceleration Soft limit range | -10 w\ - 10 ,| o
pecume [ zooms <] -

Torque control
Motor polarity |1 ~|

Max torque

Torque feedforward a... | 0 -

€ Handle configuration
You can configure the functions of K1~K4 and FntK1~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.
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:2.242.210

Tool

Config by types Help

He G & B /@ @ BNl e e B E

Save Restart IO card XY Axis Pitch XY Back Z-Axis Verticalty Lasser Laser  Assist Dustremoval Alarms Button Physical  Pallet Lubrication Panel Segmented
Controller  config v compensation  Origin -~ Fllow correction head Device aas valve button  changer control axis config

Save /O con... Mechanical Beam pabﬁ Gas path Custom

Remote config

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

Pause C Stop

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

Blow Follow Shutter Aiming

Triggered when pressed alone
i Back Forward Laser
Loc

Fn key + press to trigger

After saving config file, restart HMI to make parameters effective

Frame Dry Run

Yi+)

X(-) Home X(+) Fast
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Tools

2.1
=
Update
firrrwrare

: Update firmware
Update to the main control module firmware, the update will overwrite the original program and

configuration information, then re-activate the configuration.

v

Firmware
authorization

: Firmware authorization

For kernel master authorization, if not authorized, contact our after-sales professionals.

i

Advanced
Option

: Advanced option, please refer to the 7.4.16 for details.
Language: Simplified Chinese, Traditional Chinese and English are available.

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

@

Machine
backup

: Machine backup

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

Machine
restore v

: Machine restore

Restore the machine configuration parameters, process parameters, and system parameters.
Help

(i ] : About

About

Copyright notice and tips for this software.

C% : Information

Machine

nio Set the machine name, machine model, machine number and machine factory date.
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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 @ g  General Configuration. This tab contains: cutting motion axes, height
“"  sensors and PLC variables such as capacitance value, limit signal, button
input, nitrogen and oxygen pressure alarm, and start/pause / emergency stop /reset button can be
selected through the PLC variable pin selection area.

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

Dust removal valve

1= Dust removal valve. This tab contains the 32-way dust partition variables

Custom 8 Custom. This tab contains custom alarms, user custom IO inputs.

User custom I 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 or trigger type.

Extension axis config ‘E‘“ Extension axis config. This tab contains the PLC defined variable IO input

)

10 positive and 10 negative limits and 10 extension axes.
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5.1.3 Current configuration area

You can view the current profile's point link definition and connection order in this area.
You can also add, insert, change or delete slave and point link information; Please refer to section 5.3 for

details.

5.1.4 Online Module Area

This area will only appear when the configuration of the current configuration area is different from the

actual configuration, at which time the module online detection button will also have a red flashing alert.

5.1.5 PLC Variable Area

The PLC Variables area lists all PLC variables, and point link information.

5.1.6 PLC Variable Pin Selection

You can select variables by variable type, and find the required PLC variables faster.

5.1.7 Journal area

The log area displays important information such as the status of the connection to the master, whether the

activation was successful, etc.

5.1.8 Status Area

The status area shows whether the CNC master is offline, whether the configuration platform is pipe
cut or flat, the version number of the XStudio compilation, the Information such as whether the CCD pin

is supported.
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5.2 Configure and change points

5.2.1 Operation on slave stations

Config by types

@ G =

=

Save Restart /O card XY Axis
Controller  config -
Save O co

System Configured EtherCAT Modules

1

o y e e - = = o
7 4] b N W B A & |
pitch XY Back ZAxis Verticalty Laser Llaser  Assist Dust removal Alarms Button Physical — Pallet
compensation  Origin  Fllow comection  head Device  gas e tton | changer
Mechanical Beam path Gas path Custom
# | Append EtherCAT node | | Empower EDS2000 | =2

Insert EtherCAT node
Append EIM Module to EIMZ100

Append EIM Module
Insert EIM Module

Delete node

Change node VID-PID

Update firmware

Empower EDS3000
Empower EDS2010(16In 160ut)
Empower EDS100

Empower EDS2011(8In 80ut)
Empower C300 height controller

Empower DX1508
Empower EIM3100

¥1fxis-Gantry Slave
Zaxis
Faxis-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
Megative hard limit signal of Y-axis
Home signal of V-axis
Positive hard limit signal of V-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
Nitrogen pressure alarm

High oil level alarm

2') Appending completed

Config by types

Tool

Empower-Cutting headBS06K/B512K(PID:0000eb06)
Empower-Cutting headBS20K(PID:0000eb10)
Empower-Cutting headBS04KE(PID:0000eb12)
Empower-Cutting head BSOGKE(PID:0000eb13)
Empower-Cutting head BSOBKE(PID:0000eb14)
Empower-Cutting headBS12KE(PID:0000eb11)
Empower-Cutting headBS20KE(PID:0000eb15)

LGR(PID:19501068)

Empower COE Drive(PID:00320402)

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

Delta COE Drive(PID:10305070)

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

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

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

C:\RaytoolSoftware),

Help

H & G

Save Restart /0 card
Controller config ~

Save I/O con...

|5

KY Axis

[

Pitch X
compensation

Mech:

Insert

Empower EDS2000 V

10
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1) Select the insert location, right-click - Insert EtherCAT Node - select the slave to be inserted.

Config by types

Hoe G B B 17 43 @ & & 48« & & =

Save Restart /O card XY Axis Pitch XY Back Z-Axis Verticality 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 Beamn path Gas path ‘Custom -~
=+~ System Configured EtherCAT Modules
L i = +oa gt and axis config

Append EtherCAT node »
Insert EtherCAT node C Empower EDS2000 et I ik
Append EIM Module to EIM9100 > Empower EDS3000 —
Append EIM Module = Empower EDS2010(161n 160ut)
Insert EIM Module » Empower EDS100

Empower EDS2011(8In 80ut)
Delete node d &

Empower C300 height controller
Change node VID-PID =

= Empower DX1508
Update firmware
[ EIM9100

Zaxis

g Empower-Cutting head BSO6K/BS12K(PI D:0000cb06)

Empower-Cutting head BS20K(PID:0000<b10)
Empower-Cutting headBSO4KE (PID:0000eb12)
Empower-Cutting head BSO6KE (PID:0000eb13)
Empower-Cutting head BSOSKE (PID:0000eb14)
Empower-Cutting headBS12KE(PID:0000eb11)
Empower-Cutting head BS20KE (PID:0000eb15)

Height Sensor Capacitance
Sensor capacitance value

Digital input PLC variables
Negative hard limit signal of X-ax
Home signal of X-axis
Positive hard limit signal of X-ax
Negative hard limit signal of ¥-ax LGR(PID:19501068)

Home signal of Y-axis s
Empower COE Drive(PID:00320402)

INVT COE Drive(PID:00000000)
ServoTronix COE Drive(P1D:00000000)

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

Positive hard limit signal of Z-ax Yaskawa COE Drive(PID:02200301)
Emergency stop P, ic COE Drive(PID: )
Start button Delta COE Drive(PID:10305070)
Oxygen pressure alarm Inovance COE Drive(P1D:000<0108)
PauseHion KollMorgen COE Drive(PID:00414b44)

Positive hard limit signal of F-axis
Negative hard limit signal of F-ax
Nitrogen pressure alarm

CoolDrive Drive(PID:00000006)
LICHUAN ELECTRICAL Drive(PID:00001100)
DuanHui Drive(PID:00001001)

High oil level alarm
General COE Drive(VID:00000000,P1D:00000000)

Low oil alarm
Stafty protection of 2Dplanc and tube
Stoe button

2 ) Insertion completed

Config by types Tool Help

Haoe G & E 7L

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

Save /O con... Mechanical

= Modules
Mode 0:Empower EIM2100 10 ¢

Mode 1:Empower EDS2000 VOX00

Pallet ct

[l

Gen
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Delete

1) Select the slave that needs to be deleted, right-click - Delete node, and select Yes in the pop-

up dialog box

C:\RaytoolSoftware\2DCutAhead2.0\AheadLaserConfigFilg

Tool Help
= *= [ 7 e
("R - Ha N B -
I/ card XY Axis Pitch XY Back Z-Axis Verticality Laser |
config ~ compensation Origin Flloww correction head C
Mechanical Beam [

bhanC AT Modules |
M1 00 LY v mrrd G l+fjutpu
L) U Append EtherCAT node 3
Insert EtherCAT node 3 i Dust 1
Append EIM Module to EIMS100 3
Append EIM Module 3
Insert EINM Module 3

[ [ Deletenode | 2

Change node VID-PID

Update firmware

Fhxis
Féxis-Focus

Warning

| Are you sure you want to delete this node?

3 [Ee ]l =
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2 ) Delete completed

C:\RaytoolSoftware\2DCutAhead2.0\AheadLaserConfigFiles

Config by types IR N s 1=

Hoe G & F .4 EH 9

Save Restart O card XY Axis Pitch XY Back Z-Axis Verficalty Laser L

Controller  config ~ compensation  Origin~ Flow comrection  head De

Save I/O con... Mechanical Beam pa
=== System Configured EtherCAT Modules

Node (:Empower EDS2000 VX000 ID Card ]nputfnutput

Dust re

Palet changer %

10



RAYTOOLS
XC3000S Series Laser Cutting

System Commissioning Manual
5.2.2 Changing the slave connection order

Method 1: Use the above add, insert, delete, and repeat operation to change the slave connection order.
Method 2: Select the slave station you need to move, press and hold the mouse 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 serial slave, and the
position must correspond one by one, otherwise the slave can’t enter the OP state, resulting in the software

can’t operate!

5.2.3 Linking operations to slave sites

Add link:

1) Select the hardware pins to be linked and right click - Connection request.

C:\RaytoolSoftware\2DCutAhead?.0\AheadLaserConfigFiles\Work\WorkProject.2DLaserConfig - Version:2.4.2.21030

Config by types Toal Help

Hoe G # VA Qs E E ALK ® o

Save Restart YO crd XY Axis Pitch XY Back Z-Axis Verticalty Laser Laser  Assist Dustremoval Alarms Button Physical Pallet Lubrication

Controller  config ¥ compensation Origin ~ Fllow correction  head Device gas valve button  changer v
Save IO con... Mechanical Beam path Gas path Custom £
-~ System Configured EtherCAT Modules
el feilocs UEmpower ERS2HITTD00 10 card input/output and axis config
- ® Servo Port_l<=> _ o -~
- ® Servo Port_2<=> ‘General Configuration Pallet changer Dust remaoval valve Custom Extension
= Servo Port_3<=> St B ==| % EI 8 s
- Servo Port_4<=> - o o 2 m—r
= Eoms Axs (O Pyeo General PLC and axis variable
$ Height Sensor Capaciance=>
& DL 1=>»

PLC variable definition Connected hardware pin ot
1 . o Main axes
i | Connection request | 8

Yhois-Gantry Main Node 1:5ervo Port_1

Delete connection XAxis MNode 1:Servo Port_2
¥1Axis-Gantry Slave Node 1:5ervo Port_3
ZAxis Node 1:Servo Port_4
FAxis-Focus Node 1:Focus Axis (3-Pin)

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

Digital input PLC variables

MNegative hard limit signal of X-axis Node 1:D1_1
Home signal of X-axis Node 1:D1_2
e Pl Dicitire hard limit cinnal of Y_avic Mada 1.0l 2

10
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PLC wariable definition

Y¥huxis-Gantry Main
HhAxis
¥1Axis-Gantry Slave
Zhxis
FAxis-Focus

Height Sensor Capacitance
Sensor capacitance value

Digital input PLC variables
Megative hard limit signal of X-axis
gnal of X-axis

Home signal of ¥-axis

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

Positive hard limit signal of Z-axis
Emergency stop

Start button

Pallet changer

Main axes 5 |

10 card input/output and axis config

Dust removal valve Custom

gt &

Connected hardware pin

Mode 1:5ervo Port_1
Mode 1:5ervo Port_2
Mode 1:5ervo Port_3
Mode 1:5ervo Port_4
Mode 1:Focus fxis (9-Pin)

Mode 1:Height Sensor Capacitance

Mode 1:D1_1
Mode 1:Di

2

Mode 1:D_4
Mode 1:DM_5
Mode 1:DI_&

Delete connection

Display PLC path

Extension :

Mode 1:D1_7 =
Mode 1:04_8

Mode 1:D1_9

Mode 1:DM_13
Mode 1:DI_14

3) The link is complete and both the current configuration area and the PLC variable area have

dotted link information.

Config by types

Hao G & E

]

- &z

A & | <

Save Restart 1/O card XY Axis Pitch XY Back Z-Axis Verticalty Laser Laser Assist Dust removal Alarms Button Physical Pallet  Lubrication

Controller  config v compensation Origin  Fllow correcton head Device gas e button  changer ~

Save 1O con_.. Mechanical Beam path Gas path Custom ~

System Ci EtherCAT

=8 Node 0:Empower EDS2000 V0X00 1 1 1

e 10 card input/output and axis config
. Pallet changer Dust removal valve Custom Extension -
Servo Port_3<=:> Q} %o 1]

Servo Port_4<=>

Focus Axis (9-Pin)<==>

Height Sensor Capacitance=>

DI_1=>

DI 2=

DI_3=>Pasitive hard limit signal of X-axis |
DL F==

DI_5=>

DI_6=>

DL7=>

o 3o (L0 G- Cu -G GG oo -G Lo 0 i mm w

PLC variable definition

Connected hardware pin
Main axes

YAxis-Gantry Main

Node 1:Servo Port_1

RAaxis Node 1:Serve Port_2
¥1Axis-Gantry Slave Node 1:Serve Port_3
Zhxis Node 1:Serve Port_4
Fhsis-Focus Node 1:Focus Axis (3-Pin)

Height Sensor Capacitance

Sensor capacitance value Node 1:Height Sensor Capacitance

Digital input PLC variables
Megative hard limit signal of X-axis

Negative hard limit signal of Y-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

1
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Delete the link:

Method 1:

System Commissioning Manual

1 ) Select the pin in the current configuration area where the link needs to be removed and

right-click — Delete connection.

~== System Configured EtherCAT Modules
e

----- = Servo Por_1<=>

----- = Servo Porf_2<=>

----- = Servo Porf_3<=>

----- = Servo Por_d4<=>

----- = Focus Axis (9-Pin)<=>

----- $ Height Sensor Capacitance=>»

Node 0:Empower EDS2000 VOX00 1O card inputfnut;

Pa

----- = DL 1=x _ o

..... = DI 2=> PLC variable definition

----- Sl )] 3=>Positive hard limit signal of X-axis Main axes

""" < DL4=> Connection request

----- & DL 5=» i :
..... = DL G=> Delete connection |
----- & DL7=>» -

2 ) Delete completed

=-== System Configured EtherCAT Modules
= Mode 0:Empower EDS2000 VOX00

----- = Servo Port_1<=>

----- = Servo Port_2<=>

----- = Servo Port_3<=>

----- = Servo Port_d4<=>

----- = Fpcus Axis (9-Pin)<=2>

----- $ Height Sensor Capacitance==

----- S DI 1=>

=
ra

!
T TR T
VOO WY

L
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Method 2:
1 ) Inthe PLC Variables area, select the variable that needs to be deleted from the link and right-

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 001 3
Negative hard limit signal of Y-axis Confirm connection<==Node 0:01 3

Home signal of V-axis Delete connection

Positive hard limit signal of Y-axis Display PLC path

Negative hard limit signal of Z-axis

2 ) Delete completed

Change the link: first delete the original link, and then add the link again.

- § Height Sensor Capacitance=>

PLC variable definition Connected hardware pin
Main axes

Yhxis-Gantry Main Node 1:5ervo Port_1

HAxis MNode 1:Servo Port_2

¥1Axis-Gantry Slave Node 1:Servo Port_3

ZAxis MNode 1:Servo Port_4

Fhuxis-Focus MNode 1:Focus Axis (3-Pin)

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

Megative hard limit signal of X-axis
Ll i Laf L

Pasitive hard limit signal of X-axis

5.3 Example Demonstration

To familiarize customers with the overall usage process, this section will demonstrate two examples

with the following requirements: Example 1:
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Requirements: 1. Import XC3000 standard configuration, machine configuration as follows:
4 pulse servos for X, Y, Y1, Z axes, one EDS3000 board, use this configuration for the points in the standard
configuration.

Process:

Open the configuration tool and enter the password: 4006701510.

G & H
1/0 card M XY Bi
config ¥ compensation Orig

j Chnline Slave Check X
I
%I | Import Standard Config

c

=1
1=| Activation history [
—J

Click i the Import Standard Config and then select XC3000S, EDS3000

Module, Pulse-dir servo in the pop-up box. After that check the unique file in the configuration and
click Use selected config.

# Standard configuration selection — ] =

Standard configuration selection
ah

Filter criteria 2 3
Systemn Il KC3I0005 ~ | Keywordl | EDS2000 p Keyword2 |Pulse-dir drive o |I Q Search
Config Description = S_ystem Configured EtherCAT Modules

- Mode 0:Empower EDS2000 VOX00

HC3000S+Pulse-dir drive+EDS2000+EDS2Z010 (Internal PLC pallet)
XKC30005+ Pulse-dir drive+ EDS2000

< > 5
'v{setecﬁed configuration ﬂ Exit
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Click @ then a dialog box will pop up, and just wait for the kernel to restart.

Config by types Tool Help

£ += 4 == als . ™ [ 3 -
H o | G X P Q5 A & O
Save| Restart Ocrd XY Axis Pitch XY Back Z-Axis Verticalty Laser Laser  Assist Dustremoval Alarms Button Physical  Pallet  Lubrication
Controller | config v compensation  Origin Fllows correction h_ea_d Device gas valve button  changer s 2

Save 1O con... Mechanical ~ Beampath | Gas path ‘ Custom ‘ <~
System Configured EtherCAT Modules
= Node 0:Empower EDS2000 XFC VOX10201(PID:( IO Card inputjoutput and axis CO!"Jﬁg

Pallet changer {Q}' Dust removal valve lﬁ Custom 8' Extension :

PLC variable definition Connected hardware pin T
Main axes

Vixis-Gantry Main Node 0:Servo Port_1

XAxis Mode 0:Servo Port_2

¥1Axis-Gantry Slave Mode 0:Servo Port_3

Zhxis MNode 0:Servo Port_4

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

Height Sensor Capacitance — B | - = — - | |
Sensor capacitance value Node 0:Height Sensor Capacitance

Digital input PLC variables -

Negative hard limit signal of X-axis Node 0:DI_1
Home signal of X-axis MNode 0:D1_2
Positive hard limit signal of X-axic Node 0:D1_3
Megative hard limit signal of ¥-axis Node 0:DI_4
Home signal of Y-axis Node 0:DI_5
Positive hard limit signal of ¥-axis Node 0:DI_6&
Negative hard limit signal of Z-axis Node 0:D1_7
Home signal of Z-axis Node 0:DI_8
Positive hard limit signal of Z-axis Node 0:DI_%
Emergency stop Node 0:DI_13
Start button Node 0:D1_14
Owygen pressure alarm

Pause button Node 0:DI_1T7
Positive hard limit signal of F-axis Node 0:DI_10
Negative hard limit signal of F-axis Node 0:DI_11

a2 Restart kernel *

Restart command has been sent...

Exit config. Start HM| Exit

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

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

1
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Example 2:

Requirements:

1. The existing machine configuration is as follows:

Panasonic servo motors 4, respectively for X, Y, Y1, Z axis, an EDS board, you need to connect all the
limit signals according to the standard points, the network cable connection order is Y, X, Y1, Z,
EDS3000 board, delete the nodes in the current configuration area and create 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 previous configuration

node through the operation in subsection 4.2.1.
Add 4 Panasonic Servos and one EDS3000 board to the blank configuration and adjust the position

according to the actual network cable connection order.

=il System Configured EtherCAT Modules

-+ Node 0:Panasonic COE Drive(PID:60380003)
Node 1:Panasonic COE Drive(PID:60380003)
Node 2:Panasonic COE Drive(PID:60380003)

)

ol
-ii- Node 3:Panasonic COE Drive(PID:6038000a
- Node 4:Empower EDS2000 V0X00

1
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2 ) Turn on the first servo (station 0) and connect it to the Y-axis; turn on the second

servo (station 1) and connect it to the X-axis; turn on the third servo (station 2) and connect it

to the Y 1-axis; turn on the fourth servo (station 3) and connect it to the Z-axis.

= System Configured EtherﬂAodules

Node 0:Panasonic COE Drive(PID:60380003)
- ® Axis<=>YAxis-Gantry Main
=-"~ Node 1:Panasonic COE Drive(PID:60380003)
e D Axis<=>XAxis

Node 2:Panasonic COE Drive(PID:60380003)
- m Axis<=>Y1Axis-Gantry Slave

Node 3:Panasonic COE Drive(PID:60380003)
- AXis<=>ZAxis

...L!_|...........

[il-

3) Tap on the EDS3000 and connect all limit signals according to the actual wiring.

= Mode 4:Empowwer EDS2000 YWOXO0

----- e Sareys Port_ 1 ===

----- = Sarvyos Port_ 2=—==

----- = Saryo Port_3==>

----- e Soreys Porc_d4===

----- = Focus Axis (9-Pin)l===

----- % Height Sensor Capaciance=>

----- = DI_1==Megatiwe hard limit signal of X-axis
----- = DI _2=>=Homee signal of X-axis

----- = DI_2==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==Positive hard limit signal of Y-axis
----- = DI_F==Megative hard limit signal of F-axis
----- — DI g8=>Home signal of Z-axis

----- = DI_9==Positive hard limit signal of F-axis
----- = DIL_l1o0=>=Positive hard limit signal of F-axis

----- = DI_11l==>=Megative hard limit signal of F-axis

1
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Confirm the configuration and cli
back up the current configuration.
backup file.

Click

Restart
Controller

Config by types

System Commissioning Manual

Machine
restore

ck Save, then click in Tool under the sub-page to

Subsequent copies of the model can be imported directly into this

and click OK on the pop-up dialog, and wait for the kernel to restart.

- e P e Al (o P [~ = — ;
H o | G = T P R E A S O s
Save} Restart /O card XY Axis Pitch XY Back Z-Axis Verticalty Laser Laser Assist Dust removal Alarms Button Physical Pallet Lubrication

‘Controller config v compensation  Origin Fllow correction head Device gas valve button changer

Save /O con._. Mechanical Beam path Gas path Custom -~

==~ System Configured EtherCAT Modules
=3 Mode 0:Empower EDS2000 XFC VOX10201(PID:(| Io Card Input/output and axis Config
nel Co tion Pallet changer Dust removal valve Custom

g =l

E] .

8] Extension

Connected hardware pin

Digital input PLC v:

Negative hard limit signal of X-axis

Home signal of Z-axis

Positive hard limit signal of Z-axis
Emergency stop.

Start button

Node 0:DI_17

Node 0:DI_10
Node 0:DI_11

Negative hard limit signal of F-axis

a5 Restart kernel

Restart command has been sent...

Exit config. Start HM)

For another machine with the same configuration, you can directly click

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

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

Machine
restore ¥

to open the

previously saved backup file, to quickly copy the machine configuration and speed up the installation

and commissioning efficiency.
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6 Precautions and exception handling

6.1 Electrical and commissioning considerations

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

<G ——

The diode has a unidirectional conductivity, that is, the diode anode and cathode with a positive
voltage, the diode conducts. When the reverse voltage is added to the anode and cathode, the
diode is cut off. Diode conduction and cut-off, then the equivalent of the switch on and off. Our diodes

are equipped with MIC 6A10.

The following is a wiring diagram and a physical drawing

Intermediate relay

PN -

s % o S -

Solenoid valve

Note: When connecting the diode, you need to pay attention to the cathode and anode of the diode,
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DC power 24V to the cathode of the diode, DC power 0V to the anode of the diode; Connection in

reverse will lead to a short circuit.

6.1.2 Power supply wiring specification

1. The power supply requires electrical installation specifications and separation of low and high

voltage.

2. 24 power supply and payload with the relatively large interference (such as servo, solenoid

valve) and the controller should take power supply separately.

3. Servo grounding recommended to use star connection, as the correct connection can ensure

the stable operation of the equipment.

6.2 F-axis abnormality handling method

If F-axis control is abnormal without alarm when using axis control mode to control F-axis, please

follow the steps below to troubleshoot.
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6.2.1 Control BM109 Cutting head abnormal treatment

If the servo does not have any alarm but the software has an F-axis drive alarm, change

the drive parameter PR16 to 1 and save it according to the following procedure.

display mode '-TJ isplay pa if:‘.‘-\;' , —
- l\':_"’ -j % L " . display data
dO0OuEP o~ '\.I | selection ]
." 1 I I
P,
parameter settrnd f\-‘-_,..f r—parameter-Mo.— 'L“_x' o i e
PR__ 00 ’L selection |-‘ —
( v L {EnT)
o~ J___..— "‘—\_l o~ "‘ N
"I-.:_I.f"' + k_‘_l / e"\}_‘f P,
pr————— L‘ ENT )
aeenssibility .runctmnselecmq AF ) +——— o ¥
AF _Ind
= 1@
(M)
- y — P Start parameter BT e
EEPROMsave | '™') | - e e display save finish
EE SEt '1 EEP | prasslﬁg Start firas
B for 3s

6.2.2 BM111 Yaskawa Focusing Driver

If the drive can be enabled, but cannot control the motor movement, please change the drive

parameter Pn000 to 0011.

6.3 Normal Questions
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6.3.1 Host cannot enter the system

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

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

3. Program run-down for abnormal system problems. The system is equipped with a one-key restore

system 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 Connection Order).

2. Check the network cable 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 "Hardware" button

on the left side of the main screen, and click on it to refer to the communication problems.

37|Z Axis past max soft limit |

ols

To Other

ate 7 Ring Cut *2 Seal

=y o
P Process Setting sort
—_l Import [ Float Coordinate System(X:241.06,V:725.56) |
Lay | [ N
e o |
o | s Mark Go Mark I Record 1
=1 = e =0
|
Glo | [® =23 |. < [ ]
il User Setting bal Shutter L Aiming Il LaserDot
= - =
® |l |o = | = |
=) Machine backup g | Follow Blow A
Me : =
[E=L Quick Save Troubleshoot Info Vo <
E B S
= x- @ x+ | z- |
| [fqm | -
B [ Fast 10m/min - [ step imm -
Mo [ ]Jogcut =]
| ——
- | ® @ ® |
|||||||| Start Pause top
|’ tmi [ [ ®
Frame JIK Simu Dry Ru
achine Coordinate Info | <o L o
Loop. Pt LOC Pt CONT
7] Burn-in Test <e »> *3

~

7y SelfTuning

9
rg_fl Gantry shaft accuracy adjustment
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o FormHardWare

Shvestatin | Savestaton | 00 | pyc pOHY | PiGic PLPHY P20 PRPHY
1] HCFA 0P 0 L 0 0
1 HCFA 0P 0 0 0 0
2 HCFA 0P 0 0 0 0
3 HCFA 0P 0 0 0 0
4 EDS3000 op 0 140
MasterD

Phase: Operation

Active: yes

Slaves: 5

Ethernet devices:

Main: 00:e2:6%:2a:47: 76 (attached)

Link: UP

T frames: 15650978

Tx bytes: 5451699690

Ret frames: 15650977

Reset Salve Register
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If the OP status column doesn’t show OP, the communication is not connected; if PO-Crc or PO-PHY
has a non-zero value in any column, it means the slave is interfered with, and if the value is large, it
means the communication is broken. You need to 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 on the amplifier should not be tied

together with the power cable.

If the servo is connected to the servo through the network cable, and the communication interruption
between the servo is detected, check whether the network cable between the servo and the servo is well
connected, and whether the connection between the crystal head of the network cable and the servo is

well connected and loose.

Wiring Precautions:

(1.) Confirm that the site of the electrical control cabinet is well grounded. Resistance within 10 ohms,
the smaller the better (preferably can be installed independent ground stake, only for laser cutting

machine)

(2.) Low voltage and high voltage cables need to be separated. Don’t entangle each other Network cable

connection display indication

2

EtherCAT Interface / Ethernet Interface
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EtherCAT Interface Connection Status

Description
EtherCAT Tags Description LED Color  [Status Description
1: Speed EtherCAT Green Extinguished |10 Mbps
bus connection
connection Always bright (100 Mbps
speed connection
Orange Always bright {1000 Mbps
connection
2: LINK EtherCAT Yellow Extinguished [No connection
Blinking In data
Bus Link communication
Always bright |Connected
Status
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Ethernet

2: LINK Ethernet Yellow Extinguished [No connection
Blinking In data
Py Rug communication

Always bright (Connected
link

status
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7 Appendix

7.1 EDS2000 (Optional)

The XC30008S is compatible with the EDS2000 board. EDS2000 is available when EDS3000 is not used.

7.1.1 EDS2000 I0 Card

The EDS2000 is an EtherCAT bus-based slave interface board with a rich set of 10, motion control and laser
follower interfaces and resources, especially for signal acquisition and motion control applications in the laser

industry.
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7.1.2 EDS2000 Wiring Diagram

O O e
T g

EA Focusing Axise! g , : @
| PR L L2 h ) - x- 2
i} 1
I i+ | i+ CNZ
o Y0 S>¢
I T+ ‘ Y4 =
FTE ATV D - I=- E
| SR a FOER
) 2+
mea s B b Fe
| miz | bnz ‘B
| e i | e £ o =< ;(
g
- oA
I WAL R A) 1= ‘ Bli4
e 4 10 Blia
| §+ Dll6 CH4
b b
I 14 plis e N
P AV = plza E
[ BN 0 Bzl o
| b piz2
RN DA F+ Diz3
I it Ao [ . ‘ E“!ii
i o 1S o
e 24y Cinl a
R — b
- — = oo i
n = AIHEH L Spares
o g Al3 =
] [y AR - 1M Sparer
= g% A -
E il heﬁ,m Spmne

- AW - Spare
o s I e R '
I |:| ‘ Dol - prefEe= | BAETIR  Lar g
D2 8 =
3: n = M2 E ﬁ : |..|.m m @ E ?:'% : TS ME O proporticns vby
R £ = - L 3 -
| N | D05 - O 3 b ripEes | #H spare
ne hE SN t
UL M 9 T — T DO N o P
o -3 - = ME
G . (] = P W= (SVEE) Lo PWM- (R
L e By e B = b 7T
1] i
P
Bl m - FE
- |~ w— s Pawig-=
B > = 0 ¥ —
D06
0O Sl R i
GO waiegt G2 @it m E %
e
===
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7.1.3 EDS2000 Laser Point Diagram

i b IR 1

Control  laser  signal
Inputy output

R BERRLAE
L]

Connecting laser remote startmy

T RS
BTEkEIIHAS

Connecting laser reset signal~

For alarm of reseti

MR T
MIESE - $E R
BFAEEAAH LS

Auto-close red light of the signal
in laser could be ==t in
Parameter-assist parameter  in
Hll#

devices

SESLECSEEERSSEEEEEE

0 itk o)

e

Laser Enabler

000csdA3
1WvO3 1oamodwi3g

]
|
3

¥EELR
U T it

RERIE

Laser red light+

DO output {24V output)+
e

| [=]]
MG | O

N O
id | O
| (el

randiro Boeue A0T-0
W EE N A01-0

SESEREES

Hid AS

Hld AVE

A3

P
P

P

MEEIFANG

5 RTEHRE

il s

Laser power adjustment signal+
For controlling beam-out powers

3 S, T

MARHARLADY,

L ) o

5V PWIA =ignal. for controlling
laser Fre. & DC. or PI¥

Y S, AT

Pl

nnSSEERESS

MEEARS A,
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7.1.4 EDS2000 Servo Drive Interface

1) The four servo control interfaces on the general-purpose axis (X,Y, Y1, Z) interface board are three-row

DBI5 (hole) sockets, as shown in the figure below

The pins are defined as follows:

Foot Signal Function Foot Signal Function
number Name number Name

1 A+ A-phase encoder pulse 13 XD+ Axis rotation

input + direction switching
output +

2 A- A-phase encoder pulse 14 XD- Axis rotation direction
input - switching output -

3 B+ B-phase encoder pulse 8 ALM Servo alarm input
input +

4 B- B-phase encoder pulse 9 SON Servo enable output
input -

5 7+ Z-phase encoder pulse 10 CLR Axis Clear Output
input +

7 Z- Z-phase encoder pulse 6 P24V 24V power supply
input -

11 XP+ Axis speed control 15 PGND Power Ground
output +

12 XP- Axis speed control
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output -

2) The 1 F-axis control connector on the focus axis (F-axis) interface board is a two-row DB9 (hole)

socket, as shown in the following figure:

The pins are defined as follows:

F-axis interface signal description
Foot Signal Function Foot Signal  [Function
number o number oo
1 CLR Axis Clear Output 6 SON Axis rotation direction
switching output +
2 ALM Servo alarm input 7 PP Axis rotation direction
switching output -
3 NP Axis speed control 8 ND Servo alarm input
output -
4 PD Axis rotation direction 0 PGND  [Servo enable output
switching output +
5 P24V 24V power supply

Note: EDS2000 board SON and ALM signals are active low (0V output active and OV input active).
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3) Servo driver control signal wiring diagram.

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

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

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

Confirm the selected type of Servo Drive alarm signal (ALM) is active low (ON when conducting with 24V
power ground).

Confirm the servo drive parameters are set correctly. If the servo cannot run, the parameters should be set to
"Forward and reverse input disable". The F-axis servo interface is an open-loop control 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

Yaskawa E-7 Series AC Servo Drive
Wiring Diagram

Servo control interface

EDS3000-DB15 3-pin(male) shielded wire Yaskawa servo 5 0 Pilniln.:teiiface
L Signal . Pin:‘ﬁg; « bm b s e b E E s A Pin _ Signal
| A+ 3 | powe : - I“ 33 | pao
A | 11 [ 1 “ , ‘] 34 | /pa0
| B+ 4 st i 35 | PBo
| B- 12 | I 3 36 | /PBO
Lz 5 T 1 19 | Pco
| z- 18 a1 =T 20 /PCO
| (' I
Coxpr |1 |reese—t— — 7 | PULSE
[ - T oI [B < L= 8 | /puLse
o [ 2 e — 1| sieN
| x0- | 10 | s 1 ) 12 | /SIGN
| I b
L am | 14 [ — — 31 | ALw+
| SON | 6 dnseasur—tm— = 40 | /s-oN
[ CLR | 7 [esseat——ty L— 44 J/ALM-RST
p2av ] 8 | 4\ + l‘ — s 1 v
. 1 |
| POND | 15 duckaseonr 1 SG
\ \
’—————r————’l— 32 | ALy
LS N | R S o
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; 1
reverse)
Pn000 0.1.0.1 0.X.0.0 (0 three-phase power; 1 single-phase power);
0.0.0.X (0 display setting, 1 display all parameters)
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Pn200 0.0.0.0 0.0.0.X (0 pulses + direction positive logic, 5
pulses + direction negative logic).
X.0.0.0 (linear 1M)

Pn50A 8100 Positive turn prohibition cancellation

Pn50B 6548 Reverse ban cancellation
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HCFA Servo Drive Wiring Diagram

Servo control interface

EDS3000-DB15  3-pin (male) shielded wire HCFA servo 50 Pin interface
| Signal Pin Line PR s s e Line | Signal
| A+ 3 — T T 36 OUTA
| ke 11 il — e 7 /QUTA
| B+ 4 | yellowsblack e e 38 OUTB
‘ B- 12 blue T 1 J t 39 /QUTB
| z+ 5 | bluetblack — —t 40 0UTZ
| z- 13 | blackawhite — — 41 /OUTZ
| o 11
| xp+ 1| redeblc : : : : 2% | cMp PLS
| XP- 9 green : | 27 |/om pLs
| XD+ 0 | aesntbine : : : : 30 | cwp DIR
" x- | 10 brown 3 — 31 |/cMD DIR
| [ 1|
| ALM 14 orange N7 A 21 S ERR+
| son 6 range8blach N =T 4 S ON
| CLR 7 | redgblack - =1 5 | ERR-RST
| poay 8 black T Tt 3 COM+
| PGND | 15 | srownsblack — — 12 COM-
e ————— e ey el L 22 S ERR-
_____________ e e o e i e
HCFA Servo Setting Parameters

Parameter Recommended  [Setting range

Type Value

P00-01 0 0 Position mode; 1 Speed mode; 7 Bus mode

P00-07 0 0: Pulse + direction positive logic; 1 Pulse -

direction negative logic
P00-16 1 0: forward; 1: reverse

150



RAYTOOLS
XC3000S Series Laser Cutting

System Commissioning Manual

Panasonic MINAS A6 AC Servo Drive
Wiring Diagram

Servo control interface
EDS3000-DB15 3-pin(male)

Panasonic servo 50 Pin interface
shielded wire

Signal | Pin |Line ————————— = a Pin Signal
A+ 3 purple ; - : - 21 0A+
A- 11 yellow — - 22 0A-
(R ] | L | _I |
B | 4 shtowanir—— | o N i
B- 12 blue I ] T 49 0B-
Z+ 5 lue&bla(k T I | 23 0Z+
Z- 13 blackawhife | p—  p— 24 0Z-
I l i [
XP+ 1 red&black — S — 44 | PULSH1
- | 9 | oreen : : L 45 | PULSH2
X |2 sentiger—— 1 46 | STGNHI
XD- 10 |brown 1 I ] I 47 SIGNHZ2
I 5 1
ALM | 14 | orange me—pe— = 37 | Aw+
| soN 6 getToT—TT — 29 [ srv-on
CLR | 7  Jecsbiacg—+ 'l - 31 | A-CLR
P24V | 8 | biack “ ; - 7 | cow-
¥ S [ [ ]
| PG\D & brown&bldck 41 CU\’I
brown&bl: \ \ .
"I ) — 36 | ALw-
1IAANIEQYA IAMAYTHEEATS o B o
Panasonic Servo Setting Parameters
Parameter Recommended Setting range
Type Value
Pr001 0 0: Position control, 1: Speed control
Pr007 3 3: Pulse plus direction
Pr005 1 1: High-speed pulse 3mpa;0: Low-
speed pulse 500kpps
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Delta B Series Servo Drive

Wiring Diagram

Servo control interface oo
Delta servo 44 Pin interface

EDRS3000-DB15 3-pin (male) shielded wire
Signal Pin Line ————— — — —— — a Pin Signal
A+ 3 purple — — 21 0A |
r 11 yellow " ‘1 : ‘I 22 /OA
B+ 4 | yellowdblack — - 25 0B
B- | 12 | bue T ™ 23 | /0B
7+ 5 blue&black | 1 13 0Z
Z- 13 black&white T | 24 /0Z
| Yy ('
XP+ 1 redablack — —_— 38 HPULSE
X~ |9 [ oreen : : : - 36 |/HPULSE
XD+ 9 | greengblack i3 [ 42 HSIGN
XD- 10 brown 1 I I 40 /HSIGN
b 1 g
ALM 14 orange T 1 ¥ 1 28 ALRM+
SON_ | 6 | orangetblack™— 1 . _ 9 ] SON
CLR 7 | redublack — — 33 ARST
P24V 8 black " + ‘l - 11 COM+
PGND 15 | sk . - 14 COM-
\’—————:———~-\’|—— 27 | ALRW-
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Servo control interface

EDS3000-DB]15 3-pin(male) shisldad wike Delta servo 50 Pin interface
" Signal | Pin | Line —————————— a Pin | Signal
A+ 3 purple — — o1 [ oa

A- 11 yellow — L 22 /OA
B+ 4 yellow&black : |‘ : || 25 0B
B- 12 blue Ta - 23 /0B
7+ 5 | blueghlack | T 7 1 | 50 -0z
7- 13 black&white ™1 | 24 /02
[ I
XP+ 1 redblack — — 38 HPULSE
XP- 9 green : ; : : 29 /HPULSE
XD+ 2 | green&black l ) | | 46 | HSIGN |
XD- 10 brown I ™ 40 /HSIGN
| )
ALM 14 e - =1 28 o5+ ALR!
SON 6 orange&black o — 9 DI1 SON
CLR 7| redablack by — 33 |p15 ARsT|
P24y 8 black “ - — 11 CoM+
- _ | ] — -
PGND 15 brown&black v _‘l | ;L?) ([;)(';I:
: J
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Delta Servo Setting Parameters
Parameter Recommended Setting range
Type Value
P1-00 0x1002 Thousands of bits 1 High-speed
differential
P1-01 0x0000 Percentile 1 is the reverse
P2-10 0x0101 DI1

Fuji ALPHAS5 Smart Servo Drive
Wiring Diagram

Servo control interface

EDSZ000-DRIS . 3-pin(male)

Fuji servo 26 Pin interface

shielded wire
| Signal] Pin |Line| —————————— A [ Pin | Signal
T ER™ ,' ‘1 " “ 9 FFA
A- 11 yellow I ) 10 *FFA
B+ 4 yellow&blatk T | T ) 11 FFB
| B- | 12 |oke =7 i 12 | #FFB
| Z+ 5 blueablack 1 T 1 23 FFZ
Z- 13 blackawhife——T""1 1 24 *FFZ
(R | )
XP+ 1 fed&black : ¥ —_— 7 CA
[ xp- | 9 [oren—— — s | xca
0 |2 genssie——] ) 20 | cB
XD- 10 brown ] i 1 i 21 *CB
I I
ALM | 14 forange re——y=——y — 17 | outs
| SON | 6 ofangeubimr——t=—r — 2 | conT1
| CR | 7 fedubtac——d—r — 3 | conrz
P24V | 8 | black it — 1| comn
POND | 15 ofownsoiber—rmt — " 14 | comout
v~ _ N
]
1
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Fuji Servo Setting Parameters

Parameter Recommended Setting range

Type Value

PA-101 0 0...position 1...speed 2...torque 3...position <=>
speed
4...position <=>
Torque 5...Speed <=> Torque 6...Extended mode
7...Positioning operation

PA-103 1 0...Differential input: Command pulse/symbol

1...Differential input: Forward pulse/reverse

Pulse 2...differential input :90° bit phase
difference 2

signal 10...open collector input

Command pulse/symbol 11... open collector input:
forward pulse/reverse pulse

12...open collector input :90° bit phase difference 2
signal

154




RAYTOOLS

XC3000S Series Laser Cutting

Servo controlinterface

ED53000-DE2 2-pin (male)

System Commissioning Manual

F-axis Yaskawa servo drive wiring

diagram

Yaskawa servo 50 Pin interface
shielded wire

[ Signal]  Pii_| e ——————— — —— — | Pin | Signal |
P+ 7 |redblac — — 7 PULS
—Xp- 3 [greEn — — 1 8 — /PULS
XD+ B — — 11 SIGN
X0~ 1 (OTOWE — 12 SIGN
p 1 ]
ALM 2 crange - - - - 31 ALM+
___SON 6 [orangedbladc — 40 5—0N
CLR | |red&black ——u—u — 44 ALM-RBST
P24V 5 black L —_— 47 +24VIN
PGND q brownsdb| - . 1 SG
o i . et e i e — ALM-
_______________ o e ——— — ——— — — —
Leadshine Servo Drive Wiring Diagram
Serva control interface T
EDS3000-DBY 2-pin (male
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7.2 EDS3000 Wiring Diagram
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7.3 EDS2010 Wiring Diagram
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7.4 EPC-2000 Size Diagram
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7.5 EPC-1020 Size Diagram
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7.6 Parameter Definition

7.6.1 XY mechanical parameter and hardware config

X, Y-axis mechanical parameters

Parameter Name Default Remarks
Value

Encoder pulse number 10000 How many pulses are sent to the servo and the motor turns one
revolution

Motor direction Positive Motor rotation direction is CW or CCW; when the shaft moves in the
wrong direction, you can change this option

Pitch 36 The actual distance the shaft moves when the motor turns one
revolution

Backlash compensation 0 For compensating the backlash of the gearbox

Max speed 60 Limit the maximum speed of the machine. When the command
speed is greater than this speed, this speed is more accurate. The
maximum speed and pitch of the motor are generally used to
calculate the maximum speed

Max following offset 60 'When the absolute value of the difference between the
commanded position and the actual position is greater than this
value, the software will alarm for stopping operating

Max acceleration 6000 The maximum value of acceleration, if any acceleration value is
greater than this value, then this value shall prevail

Sync X parameters to Y Unchecked [Synchronize X-axis mechanical parameters to Y-axis mechanical
parameters

Sync Y parameters to X Unchecked [Synchronize Y-axis mechanical parameters to X-axis mechanical

parameters
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Separate set Selected X-axis mechanical parameters and Y-axis mechanical parameters
are not synchronized, set separately
Positive hard limit signal ~ DI3/D16 Positive and hard limit pins can be set
NO INO: no output for limit in untriggered state, select this item
INC: output
INC: output for limit in untriggered state, select this item
Zero signal DI2/D15 Settable zero pins
NO INO: no output for limit in untriggered state, select this item
INC: output for limit in untriggered state, select this item
Negative hard limit DI2/D14 Negative hard limit pins can be set
signal NO INO: no output for limit in untriggered state, select this item
INC: output for limit in untriggered state, select this item
Servo axis Fill in according to the actual configuration
Soft limit range 0~ 1500 Range of X-axis movement of the cutting head after the
software returns to zero
All limits NO Unchecked [X-axis and Y-axis limit signals are all NO
All limits NC Unchecked |All X-axis and Y-axis limit signals are NC
Separate set Selected X-axis and Y-axis limit signals are set separately
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Dual-drive parameters

Parameter Name| pefgult Remarks
Value
Select axis and fill in according to the actual configuration
Slave axis axis
Y1 port
Master-Slave Reverse Y1axis motor rotation direction
Axes SYNC Dir
Max offset in 10mm When the absolute value of the difference between the
Masst$li\-%ave commanded position and the actual position is greater than

this value, the software will alarm and shut down.

Duration 0 ms Alarm for continuously reaching the set time exists exceeds
the maximum tolerance error

Master slave 1mm In static conditions, if the absolute value of the difference
stop state error between the commanded position and the actual position is
greater than this value, the software will alarm and shut
down.
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Pitch parameters

Parameter Name Default Remarks
Value
Open Pitch Unchecked [Enable and disable the pitch compensation function for the
Compensation corresponding axis
Reverse Offset None Interferometer parameters are inverted, and the error is inverted
for actual conditions

7.6.3 X/Y Back origin parameter

X/Y-axis Back origin parameters

Parameter Name Default Remarks
Value
Return origin mode Absolute Incremental: find the zero signal back to zero and use the zero

signal as a reference point
Absolute: move to the zero position of the driver feedback,

the Position 0 of the drive feedback is the reference point

Return origin direction and

type

Negative
direction,
Zero

position

Positive: When returning to zero, move in the positive
direction

Negative: When returning to zero, move zero in the negative
direction:

Zero position: Use zero as the reference point to return to zero
Limit: determined according to the return to zero

direction, if the positive direction is selected, the positive limit

is reference point back to zero; if negative direction is

selected, the negative limit will be used as the reference point
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to return to zero

Return origin speed 1.8 Speed of finding the reference signal when returning to

VA5 (0]

Back distance 0 Distance from zero return to limit signal setback

IAft back set coordinate 0 Coordinate value of the reference switch in the coordinate

System

Absolute zero offset 0 Use the current point as the zero point; commissioning
without limit switches

'You can use it for temporary debugging when

7.6.4 Z-Axis follow parameter

Z-axis follow parameters

Parameter Name Default Remarks

Value
Pulse number 10000 How many pulses to send to the servo, the motor turns one revolution
Motor direction Positive The motor rotation direction is CW or CCW; when the shaft moves in

the wrong direction, it can change this option

Pitch 10 The actual distance the shaft moves when the motor turns one
revolution

Speed unit of drive  pulse/s Selectable pulse/s, 0.1RPM, RPM

Speed loop 0.01 Default is fine

feedforward

coefficient

Max follow-up offset [30 'When the absolute value of the difference between the

commanded position and the actual position is greater than this

value, the software will alarm and shut down.

Homing mode Incremental |Incremental: Find the zero signal back to zero and use the zero

signal as a reference point
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Absolute: Move to the zero position of the drive feedback, with the
position 0 of the drive feedback as the reference

point

Return origin direction|

and type

IPositive

Positive: When returning to zero, move in the positive direction to
find the return to zero, refer to the switch
Reverse: When returning to zero, move in the negative direction to

find the return to zero, refer to the switch

Return to home Limit
‘ Limit: Use the limit as a return to zero reference switch
signal y = o
Zero position: use zero position as a return to zero reference
switch
Return origin speed (0.9 Speed of finding the reference signal when returning to zero
Back distance S Distance from zero return to limit signal setback
Coordinate aft 0 Coordinate value of the reference switch in the coordinate system
backward set as
Origin point offset 0 Use the current point as the zero point; for temporary debugging
compensation when commissioning without limit switches
Servo axis axis Fill in according to the actual configuration
Positive hard limit DI9 Positive and hard limit pins can be set
signal NO INO: no output for limit in untriggered state, select this item
NC: output for limit in untriggered state, select this item
Negative hard limit ~ [DI7 Negative hard limit pins can be set
signal NO INO: no output for limit in untriggered state, select this item
INC: output for limit in untriggered state, select this item
Soft limit range - 100~2 Range of Z-axis movement of the cutting head after the software
returns to zero
Back output DI6 Settable holding brake output pins
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7.6.5 Verticality correction

Verticality correction parameters

Parameter Name Default Value Remarks

Start verticality Unchecked Turn on and off the

correcting verticality correction
function

Length AB 100mm Verticality correction function tests the length of
one side of a cut rectangle

Length AC 100mm Perpendicularity correction function tests the
length of the other side of the cut rectangle

Length L1 141.4mm The length of one diagonal of the actual cut

rectangle, which needs to be measured.

After that, fill in that length here

Length L2 141.4mm The length of the other diagonal of the rectangle
after the actual cutting, which needs to be measured.

After measuring, fill in that length here

7.6.6 Laser head

Laser head
Parameter Name Default Value Remarks
Brand RAYTOOLS Select the
cutting head
brand
Model BT210/240 Select the cutting head model
Focus control mode Manual Focusing Choose according to the type of
focus supported by the cutting
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head
Height sensor type EDS On-Board Capacitive Select by actual heightening
Sensors equipment
Height sensor signal port Not used Choose by actual configuration

7.6.7 Laser Device

Laser Device parameters

Parameter Name Default Value Remarks

Laser Shutter DO9 Pin selection according to actual wiring

Laser Red Light DOI13 Pin selection according to actual wiring

Laser Enable DO4 Pin selection according to actual wiring

Laser Reset DO10 Pin selection according to actual wiring

Shutter and Red light are unchecked 'When checked, the red light button and the light gate button|

mutually exclusive. are mutually exclusive and cannot be turned on at the same
time

Laser power AO3 Pin selection according to actual wiring

All outputs of PWM Check Just check the default box

Laser Alarm Notin use, NO [Settable laser alarm pins
Alarm signal can be selected as NO or NC

Chiller Alarm Notin use, NO [Chiller alarm pins can be set
Alarm signal can be selected as NO or NC

Safety door alarm Notin use, NO [Settable safety door alarm pins

Alarm signal can be selected as NO or NC
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Safety door alarm stop Unchecked When checked, processing will be stopped when the
processing safety gate alarm is activated during processing

Laser brand IPG Just choose by the actual laser brand

Laser power 1000 Average power of the filled laser

Frequency 5000 Fill in the laser frequency, commonly 5000Hz
Voltage of max power 10 Fill in the maximum value of the laser feedback power

analog, commonly 5V and 10V

Feedback voltage of max 10 Fill in the maximum value of the laser feedback power
power analog, common 5V and 10V

Output delay 0 are filled in advance.

Analog output delay 0 The analog output is filled in advance and then output

enable signal and PWM signal, generally for 50ms

FlyCut laser on delay 0 How many ms in advance of the flying cut? This
parameter is usually filled in 0, and it is recommended
to use the advance distance in the nesting to adjust

whether the flying cut contour is closed or not.

FlyCut laser off delay 0 How many ms of flying cut lag to turn off the light? This
parameter is usually filled in 0, and it is recommended to
use the advance distance in the nesting to adjust

whether the flying cutting contour is closed or not.

7.6.8 Assist gas cell valve and analog output settings
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Assist gas setting parameters

Parameter Name

Default Value

Remarks

Air Magnetic Valve

DO9

Settable air magnetic pin

Air Proportional Valve Power

Not used

Settable air proportional valve power pin

Air Max Pressure 10 Max pressure supported by the air proportional valve, e.g., if using
0-10BAR proportional valve, this value could be 10.

Air Proportional Valve Not used Settable proportional analog pins

Analog

Oxygen Magnetic Valve DO1 Settable oxygen solenoid pin

Oxygen Proportional Valve [Not used Settable oxygen proportional valve power pin

Power

Oxygen Max Pressure 10 Max pressure supported by the air proportional valve, e.g., if using
0-10BAR proportional valve, this value could be 10.

Oxygen Proportional Valve |AO2 Settable proportional valve analog pin

Analog

Nitrogen Magnetic Valve DO2 Settable nitrogen magnetic Valve pin

Nitrogen proportional cell  |Not used Settable nitrogen proportional cell valve pin

valve

Nitrogen Max Pressure 30 Max pressure supported by the nitrogen proportional valve, e.g,, if]
using 0-30BAR proportional valve, the value can be 30.

Nitrogen Proportional Valve |Not used Settable nitrogen proportional valve analog pin

Analog

Main Magnetic Valve Not used Settable main magnetic valve
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Close the power supply of all |Unchecked 'When checked, all proportional valve power is
proportion valves after the turned off after the processing program is rushed.
procedure.
Enable cutting head air Unchecked 'When checked, blowing is turned on when the light
cooling comes out and off when the light stops.

Not used Cutting head air cooling solenoid valve port setting

Air digital gas pressure alarm|

Not used

Settable air digital gas pressure alarm input pin

Oxygen digital gas pressure |[DI18 Settable oxygen digital gas pressure alarm input pin
alarm
Nitrogen digital gas pressure [DI19 Settable nitrogen digital gas pressure alarm input pin

alarm

Air digital gas pressure alarm

logic

NO

INO: No signal output in untriggered, select this item

INC: signal output in untriggered, select this item

Oxygen digital gas pressure

alarm logic

NO

INO: No signal output in untriggered, select this item

INC: signal output in untriggered, select this item

Nitrogen digital gas pressure

alarm logic

NO

INO: No signal output in untriggered, select this item

NC: signal output in untriggered, select this item

Air analog gas pressure Not used Settable air analog gas pressure feedback pin
feedback
Oxygen analog gas pressure [Not used Settable oxygen analog gas pressure feedback pin

feedback

Nitrogen analog gas pressure

feedback

Not used

Settable nitrogen analog gas pressure feedback pin

Suspend processing when gas

pressure alarm on

Opening

Stopping processing for gas pressure alarm
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7.6.9 Dust removal valve

Dust removal valve parameters

Parameter Name Default Value Remarks

Enable partition output checked 'Whether to open the dust removal function

Row & Col 4/1 Number of rows and columns of partitioned
dusting arrays

Dust removal axis DO5-DO8 Which axis coordinate is used to open the dust

cylinder?

Overlayed area length (XY) [20/20

Common zone with the next dusting area, in which
this dusting and the next dusting point will be
turned on at the same time to ensure the dusting

effect

Close output port delay checked

After leaving the dusting area, the dusting output is
closed with a delay to avoid frequent opening and
closing of the dusting solenoid valve when the shaft

is moving at the boundary of the area.

Only open output in cutting  checked

'When checked, the dust removal points are only

output when the light is out

Custom removal length 1500%3000

Distance to set up dust removal length

7.6.10 Alarms
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Alarms parameters
Parameter Name Remarks
1D Corresponds to custom alarms number 1,2, 3
Alarm info (CNS) In Chinese language, this message will be printed after the alarm

Alarm info (EN)

In English language, this message will be printed after the alarm

Logic

Select whether the alarm signal is NO or NC, according to the actual choice

IProcess allow

‘When checked, allow processing when an alarm occurs

When unchecked, not allow processing when an alarm occurs

Node Configuration Settable custom alarm input pin

AIINO After clicking, all custom alarms have become NO
AIINC After clicking, all custom alarms have become NC

All allow After clicking, allow processing when custom alarm occurs
All deny After clicking, not allow processing when custom alarm occurs
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Button
Parameter Name Remarks
Number index Corresponds to custom buttons number 1,2,3
Used 'When checked, the HMI interface will display this button
Cmd ID Default
Name (CNS) Button (Chinese)
Name (EN) Button (English)
Signal type Set the alarm signal as hold or trigger type
Node configuration Settable custom button output pin
Enable all After clicking, all custom buttons are enabled
Disable all After clicking, all custom buttons are disabled
All Hold-type After clicking, all custom buttons are now in the holding-type
All Triggered-type After clicking, all custom buttons are in triggered-type
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Physical button

IParameter Name

Default Value

Remarks

Start signal logic DI14 Settable start signal input pins
INO: No signal output in untriggered, select this item.
NO INC: signal output in untriggered, select this item.
Pause signal logic DI17 Settable pause signal input pins
NO: No signal output in untriggered, select this item.
NO NC: signal output in untriggered, select this item.
Reset signal logic Not use Settable reset signal input pins
NO
NO: No signal output in untriggered, select this item.
NC: signal output in untriggered, select this item.
Emergency stop alarm logic DI13 Settable emergency stopping alarm signal input pins
NO: No signal output in untriggered, select this item.
NO INC: signal output in untriggered, select this item.
Red light DO13 Red light of tricolor lamp
Yellow light DO14 Yellow light of tricolor lamp
Green light DOI15 Green light of tricolor lamp
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Input Signal parameters

Parameter Name Default Value Remarks
Start pallet changer Unchecked 'When checked, the pallet changer is started.
Type Horizontal Optional horizontal translation, hydraulic lift, motor
paniing lift, servo axis exchange, Y-axis pulling, external
exchange table Selection based on actual pallet
changer.
Emergency stop Not used Settable emergency stopping alarm signal input pin
NC pallet changer emergency stop signal
Stop Not used Settable stopping alarm signal input pins
NC pallet changer stop signal
Forward in-pos Not used Settable input pins for sense signals.
NC Select sense signal of the pallet changer according
to the actual configuration
Backward in-pos Not used
NC
Forward deceleration Not used
NC
Backward deceleration Not used
NC
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Up-row unclamped in-pos login [Not used Settable top-row loose-in-place input pin
NC The output logic of the upper table fixed cylinder
opening in place sensor
Up-row clamped in-pos login ~ [Not used Settable top row clamping in place input pins
NC The output logic of the upper table fixed cylinder
clamping in place sensor
Lower-row unclamped in-pos  [Not used Settable lower row release in place input pins
login NC output logic of the lower table fixed cylinder
opening in place sensor
Lower row clamped in-pos login [Not used Settable lower row clamping in place input pins
NC The output logic of the lower table fixed cylinder

clamping in place sensor

Cylinder unclamped in-pos signal

Not used

Settable cylinder release in place pin

Fill in the actual configuration; if you choose

None
none, after the signal output, it will wait for the
time to fill in (wait for the cylinder to open
completely), and then move the pallet changer.
Cylinder clamped in-pos signal  [Notused Fill in according to the actual configuration
None
Dual pallet use one cylinder Close Settable ON or OFF
Jog/Auto mode switch Use 10 Use I0: use external signal to switch between
manual and automatic modes
Use HMI: use the software interface to switch
between manual and automatic modes
Paller changer with bolt No Fill in according to the actual configuration
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Output Signal parameters

Parameter Name Default Value Remarks

Forward Not used Settable forward signal output pin

Backward Not used Settable backward signal output pin

High speed Not used Settable High speed signal output pin

Low speed Not used Settable low speed signal output pin

Up-pallet cylinder unclamped ~ [Notused Settable up-pallet cylinder unclamped output
pin

Up-pallet cylinder clamped Not used Settable up-pallet cylinder clamped output
pin

Low-pallet cylinder unclamped  [Notused Settable low-pallet cylinder unclamped output
pin

Low-pallet cylinder clamped Not used Settable low-pallet cylinder clamped output pin

Hardware Button
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Parameter Name Default Value Remarks
Forward Not used, Settable forward button input pin
NC Fill in the actual configuration, if there is no this
button, please select NO
Backward Not used, Settable backward button input pins
NC Fill in the actual configuration, if there is no this
button, please select NO
OneKey exchange Not used, Settable oneKey exchange input pin
NC Fill in the actual configuration, if there is no this
button, please select NO
Ascent Not used, Settable ascent button input pin
NC Fill in the actual configuration, if there is no this
button, please select NO
Descent Not used, Settable descent input pin
NC Fill in the actual configuration, if there is no this

button, please select NO

Jog/Auto mode switch

[Enable hardware

signals

Optional 1O or HMI
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Parallel exchange

Parameter Name Default Value Remarks
Pallet changer with bolt No Fill in according to the actual configuration
Bolt unclamped in-pos No Fill in according to the actual configuration,
Settable delay time
Bolt clamped in-pos None Fill in according to the actual configuration
Up-bolt unclamped in-pos logic  [Not used, Settable up-bolt unclamped in-pos input pin
NC Up-bolt unclamped in-pos sensor logic.
If this signal is available, just select it according to
the actual configuration;
If this signal is not available, select NO.
Up-bolt clamped in-pos logic Not used, Settable up-bolt clamped in-pos input pin
NC Up-bolt clamped in-pos sensor logic.

Low-bolt unclamped in-pos logic

Not used,

Settable low-bolt unclamped in-pos input pin

soft limit

NC Low-bolt unclamped in-pos sensor logic.
Low-bolt clamped in-pos logic ~ [Not used, Settable low -bolt clamped in-pos input pin

NC Low-bolt clamped in-pos sensor logic.
Up-pallet bolt unclamped Not used Settable up-pallet bolt unclamped output pin
Up-pallet bolt clamped Not used Settable up-pallet bolt clamped output pin
Low--pallet bolt unclamped Not used Settable low-pallet bolt unclamped output pin
Low--pallet bolt clamped Not used Settable low-pallet bolt clamped output pin
7-axis up-pallet negative 0 'When the up-pallet is in the cutting area, the

Z-axis moves to this coordinate at the lowest
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7Z-axis middle limit logic

Not used,

NC

'When the upper table is in the cutting area, Z-axis
hardware limit logic (different from Z- limit; it can
be considered that Z-limit is the negative limit of the
lower table and this limit is the negative limit of the

upper table) can be set in hard limit input pins

Forward in-pos signal reached

pallet

Up-pallet

Fill in the actual configuration, it will determine
which table is currently in the cutting area, based on

this parameter.

Cylinder only output after the

pallet is in place.

Unchecked

Check the box according to the actual

situation
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Parameter Name Remarks
Interval Output interval of lubrication pump
Duration Duration of each output of the lubrication pump

Pump overpressure

alarm

Low oil alarm

Settable alarm input pin and logic for oil pump alarm points

Oil pump output

Settable oil pump output pin

7.6.15 Segmented axis parameters

Servo parameters

Parameter Name Default Remarks
Value
Motor direction Negative The motor rotation direction is CW or CCW; when the shaft
moves in the wrong direction, this option can be changed.
Speed unit of drive  pulse/s Selectable pulse/s, 0.1RPM, RPM
Speed loop 0.01 Default
feedforward
coefficient
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Max follow-up offset |Smm When the absolute value of the difference between the
commanded position and the actual position is greater than
this value, the software will alarm and shut down.

System Latency S Axis motion delay time

Manual slow 0. 12m/min  |Running slowly in manual mode

Manual fast 0.24m/min  [Run fast in manual mode

Speed 1.8m/min  |Running speed in automatic mode

Acceleration 2000mm/s  [Running acceleration in automatic mode

Acc time 500 Time to run acceleration completion in automatic mode

Motor polarity 1 Under torque control, changing the motor polarity can
change the direction of motion

Max torque 200 Max torque value

Torque feedforward (0 Default

Adjmt. coefficient

Homing mode Absolute Incremental: Find the zero signal back to zero and use the

zero signal as the reference point

Absolute: Move to the zero position of the driver feedback with the

position 0 of the driver feedback as the reference point
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Return origin Positive, Positive: When returning origin, move in the positive direction to
direction and type Limit
find the return to zero reference switch.
Reverse: When returning origin, move in the negative direction to
find the return to zero reference switch
Limit: Use the limit as the return origin reference switch
Zero position: Use zero position as the return origin reference
switch
Return origin 0.12m/min  [Speed of finding the reference signal when returning origin
speed
Back distance 5 mm Distance from zero return to limit signal setback
Coordinates aft 0 Coordinate value of the reference switch in the coordinate
backward set as
System
Origin point offset 0 mm The current point as the zero point; commissioning without
compensation limit switches for temporary commissioning
Servo axis Not used Fill in according to the actual configuration
Positive limit signal Settable positive hard limit pin
INO: no output in the untriggered state, select this item
INC: output in untriggered state, select this item
Soft limit Open Settable negative hard limit pin
NO: no output in the untriggered state, select this item
INC: output in untriggered state, select this item
Soft limit range -10~10mm  [The range of axis movement after the software returns origin
Axis taq Current axis for labeling, detailed information notes
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Advanced option parameters

Parameter Default Remarks

Name Value

DX150P Unchecked You can choose whether or not to search for edges before processing
position loop in the software interface after checking the box.

mode (HMI

version

greater  than

5609)

Enable Unchecked The software supports nozzle cleaning after checking the box.
NozzleClean

Enable Nest Checked Supporting nesting function after checking the box.

Docking Unchecked The docking point changes with the selected drawing; unchecked,
points follows the docking point is planned according to the entire drawing, after
selected shape checking the box.

Fix point Unchecked The interface uses manual speed for all fast-positioning movements
motion speed after checking the box; unchecked for duty speed.

is manual fast

(default speed:

G00)

Enable servo | Unchecked Checking special parts supports part of the support gantry drive
gantry  axis available; not recommended to arbitrarily check the box, and if you
control have such requirements, please contact our after-sales professionals.
Display Unchecked Support the maintenance function after checking the box.
maintenance

module
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