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Thank you for choosing our products!

This manual gives a detailed introduction to the usage of
FSCUT4000 laser cutting controller, including technical features and
installation instructions etc. For CypCut laser cutting software
operation, please refer to the CypCut user manual. For other matters

you can contact us directly.

Operating personnel should read the manual in detail which will

be helpful for a better use of the product.

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

respects. We apologize for any inconvenience it may cause.
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1. Product Description

1.1 Brief Introduction

FSCUT4000 is a high performance laser cutting system of close-loop control
developed by Shanghai Friendess Company. It is widely used in metal and non-metal
laser cutting application, has gained wide popularity among users at home and abroad.

This manual served as installation and operation guide for FSCUT4000 system.

FSCUT4000 system hardware table:

Item Model Qty.

Motion control card BMC1214 1 pcs
I/0O terminal board BCL3724 1 pcs
62-pin cable (2m) C62-2 1 pcs
Servo cable (1.5m) C15-15 4 pcs
Control software CypCut 1 pcs
Wireless handheld remote | WKB 1 pcs
NC panel (optional) BCP5045 1 pcs

1.2 Connection Diagram

BMC1214 card adopts PCI interface. Dimension: 155mm*106mm. The socket
(DB62M) on control card connects with BCL3724 1/O terminal by C62-2 cable. Wiring

diagram shown below:
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BMC1214
PCI Card

loYele oloe Bele
OOOROOOHOOO

elee el
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1.3 Technical Reference

Analog output of 4 servo axis ports, -10V—+10V.
Motor control | Encoder feedback channel of 4 servo axis ports, 10MHz.
signal Dedicated signal inputs of origin, positive/negative limit
_ and servo alarm for each axis.
§ Dedicated signal outputs of servo enable and alarm reset
é etc., for each axis.
IS Control cycle 1ms.
g S-type acceleration and deceleration with filter.
Motion Velocity look-ahead strategy, intelligent speed control at
control turning point.
performance | | ocal curvature analysis and speed restriction at curves.
Auto smooth corner.

Laser control signal

1 PWM signal, DIP switch(24V/5V as options)

3 analog output ports of 0~10V

1 analog input port of 0~10V

1/O function

12 common input ports.

20 output: 6 relay outputs and 14 thyristor outputs.

Work environment

Temperature: 0-55 Celsius degree

Humidity: 5% ~ 90% no condensation

Power supply

24V, 2A
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1.4 Control Card Installation

1.4.1 Install steps

Q Please wear anti-static gloves to prevent possible electrostatic

damage to the motion control card.
Caution

() Power off computer, insert the control card into PCI socket, and fix the control
card tightly;

(2)  After start up computer, "Add Hardware Wizard" pops out and click "Cancel”
button, as shown below. If this dialog box does not appear, indicating the card

is in poor connection, please repeat the first step.

Add Hardware

Welcome to the Add Hardware Wizard

This wizard helps you install driver software to support older
devices that do not support Plug-and-Play and which are not
automatically recognized by Windows.

You should only use this wizard if you are an advanced user or
you have been directed here by technical support.

& 5 your hardware came with an installation CD, it is
recommended that you click Cancel to close this wizard
and use the manufacturer's CD to install this hardware.

To continue, click Mext.

<Back || Net> | [ cancel |

3) Install CypCut software. The driver program will be installed by default option
automatically.

4 Open windows device manager to confirm installation succeed. Below image

dll_é" BMX Motion Controller

shows the installation is succeed. .8 BMC1214 Motion Card
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1.4.2 Troubleshoot

D)

(2)

(3

(4)

If "Find New Hardware™ dialog box does not pop out after start up computer
or control card does not shown in device manager, indicating that the control
card is not in good connection with PCI socket. Please replace the PCI socket
or change another computer, insert the control card tightly and reinstall

software.

arice

If the device has a yellow exclamation mark, double-click =¥ st | to

open its attributes page, and select "Detail Information™ as shown below:

BMC1214 Motion Card Properties [

Driver | Details | Resources

-L-' EMC1214 Mation Card
-

Property
[ Hardware Ids -

Value

PCMVEN_612580EV_121445UBSYS_00000000&REY_00
PCMVEN_61258DEV_121445UBSYS5_00000000
PCMVEN_612580DEV_12144REV_00
PCMVEN_612B8DEV_1214
PCMVEN_61288DEV_12148CC_FFOD00
PCMVEN_61288DEV_12148CC_FFOD

| ok || cancel |

L )

If the first half of the ‘device instance ID’ attribute is displayed as

PCIWVEN_81258DEV_1214 jt means computer has correctly recognized the motion
control card but software installation might be failed. Try install CypCut

again, if installation still fails, please contact our technical support.

If the first half of ‘device instance ID’ attribute is not PEI"VEN_61258DEV_1214¢ ¢
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indicates computer doesn't recognize the control card. Power off computer and

change PCI socket, install the card firmly and repeat installation again.
(5) If step (4) still fails, the control card might be damaged please contact our

technicians.
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2. BCL3724 Wiring Instruction

2.1 BCL3724 Description

BCL3724 diagram shown as below:

Control “ontrol Control Control
relay Hmr, relay relay

®®®® QOOCOROOOMOOOMO OO

ON -
OFF

BCL3724 ---

vooffoccfoooflooo
g leYe [l Eleke) Blele Plele RRIEE

+
[}
-
Q
o
0
[wi
o
o
N
©
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You can either use guide rail or fixed installation to install BCL3724 board, product
dimension 315mm*107mm. DB62M socket connected with JP1 interface of BMC1214
card by C62-2 cable.

4 sockets (DB15M) on top left are for servo control, from left to right is X, Y1, Y2
and W axis port.

The signal terminals on bottom left are positive/negative limit, origin inputs of X,
Y and W axes. All lower terminals are conducted, ground end of COM, OV.

On bottom right are 20 common output terminals which are thyristor emitter output.
Thyristor output is 24V, common cathode.

Above are PWM signal and 4 DA analog signal terminals.

There is a DIP switch down below PWM:

Switch P1 and P2 to set PWM voltage

P1 P2 Description
On Off PWM voltage is 24V
Off On PWM voltage is 5V

2.2 Signal Type

2.2.1 Inputsignal

The input signals: positive/negative limit, origin, common input. All input
terminals of BMC1214 are low-level active, support NO (normally-open) and NC
(normally-close) input. When set input as normally-open, input signal active when
conduct with OV; when set input as normally-close, input signal active when disconnect
with OV.

The polarity of input can be changed by jump-wire, IN10, IN11, IN12 support
jump-wire. There are 2 status of jump-wire, ACT_LOW means low-level active (input
0V active); ACT_HIGH means high-level active (input24V active). The default state is
ACT_LOW.
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® @ ® | icriow

@ ® @O | /crHicH

The typical wiring of photo-electric switch shown below, must use NPN 24V type

switch.
BCL3724 Photo—electric switch
COM -
Y- 2 0
4 C
24V f +

The typical wiring of contact switch shown below.

BCL3724 Contact switch
COM q COM
Y_|_ 9 NO

The typical wiring of magnetic switch shown below, must use NPN 24V type

switch.
BCL3724 Magnetic switch
COM 9 0V
IN6 90
_
24V q V+
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2.2.2 Relay output
There are 6 relay output on BCL3724 terminal board which are OUT1-OUTS6.

OUT1-0OUT4 only support normally open, OUT5-OUT6 have both NO and NC
options. The maximum load of relay: DC 30V, 8A; AC 250V, 8A. Recommend to
use load under 2A, the inductive load or high power load will reduce the service
time of relay switch.

Wiring between relay output and contact shown below:

BCL3724 Machine
0UT1
2, T
|

()

W~

<

ATddns
Jamod TT10)

o

2.2.3 Thyristor output
There are 14 thyristor output on BCL3724 from OUT7-OUT20, which can drive

24V DC device directly, drive capacity is 500mA. Wiring diagram shown below:

BCL3724
OUT16
24V DC
ZS Magnetic
valve

COM ¢
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(-~

2.2.4 Analog output
3 analog output of 0-10V.

Output range oV~+10V
Maximum output load 50mA
Maximum capacitive load 350pF
Input impedance 100KQ

Maximum bipolar error +/-50mV
Resolution 10mVv
Conversion speed 400us

2.2.5 PWM output

There is one PWM port on BCL3724 for laser average power modulation. There

are 5V and 24V for options. The duty cycle is adjustable from 0%~100%, the highest

carrier frequency 50 KHz. The signal output shown below:

vee

P —4C

Set PWM signal level, 5V or 24V set by DIP switch.

2.3 1/O Specification

2.3.1 External power supply

O
O

PWM+

PWM-

BCL3724 requires external 24V DC power supply. The 24V and COM connect

with 24V and OV of power supply.

2.3.2 Servo control port

The 4 servo ports on BCL3724 are DB15 sockets, signal pin description listed
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below:

1 2 3 4 5 6 7 8

O OCOOO0OOOOO O
OO O0OO00O0O

9 10 11 12 13 14 15

The signal pin description of C15-1.5 cable listed below:

15-pin servo control interface
Pin Description Pin Description
1 DA (-10~10V analog) 9 AGND (analog ground)
2 0S (zero speed clamp) 10 | OV (power supply ground)
3 A+ (encoder A phase positive) 11 | A- (encoder A phase negative)
4 B+ (encoder B phase positive) 12 | B- (encoder B phase negative)
5 Z+ (encoder Z phase positive) 13 | Z- (encoder Z phase negative)
6 SON (servo enable) 14 | ALM (alarm signal)
7 CLR (alarm clear) 15 | OV (power supply ground)
8 24V (power supply)

+24V, 0V: give 24V DC power supply to servo driver;

SON: servo-on output;

ALM: alarm input from servo;

DA, AGND: analog output for motor control;

CLR: alarm reset;

OS: zero speed clamp signal,

A+ . A-. B+ . B-. Z+ . Z-:Encoder 3-phase inputsignal, to check
encoder zero point.

The polarity of SON and ALM can be changed by jump-wire;
SON ALM

® @® | AcT Lov ® @® | icT Lov

@& ® O |:cT HicH @&® O |:cTHIcH

SON signal jump wire to ACT_LOW, output is low-level active (output OV active);
Jump wire to ACT_HIGH, output is high-level active (output 24V active); Default is
ACT_LOW.
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.

ALM signal jJump wire to ACT_LOW, input is low-level active (input OV active);
Jump wire to ACT_HIGH, input is high-level active (input 24V active); Default is
ACT_LOW.

2.3.3 Servo drive control signal

The wiring diagram with Panasonic, Yaskawa, Sanyo and Schneider provided here.
For servo driver parameter setting you can take reference from ServoTools calculation.
If you have any question please contact our technical support.

For other brand servo wiring please take notice of following items:

(1) Make sure the servo supports velocity control mode. For example, Panasonic
A5 series servo must choose full-function type, cannot use pulse type;

(2) Check if SON signal is low-level active (SON is active when conducted with
GND of 24V);

(3) Check if there is external emergency stop in servo I/O;

(4) Before trial run of driver, provide 24V power supply to 10 terminal board, the
24V power supply provided by BCL 1/O board;

(5) If driver still can't run, check if the parameter ‘positive/negative direction drive

inhibit' in driver is disabled.
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Panasonic servo wiring diagram

FSCUT DB15 servo control MINAS-A 50P
Signal| Pin Sh_ield_inﬁ lazef Pin| Signal
DA 1 A Al 14 | SPR/TRQR
AGND | 9 / \ / \ 15| oD
T I T
A- |11 T T 22 0A—
B+ 4 T I T T 48 OB+
B- 12 i i 1 ] 49 OB-
7+ |5 —t —p 23 07+
7- |13 —1 — 24 07~
[ Iy
24V | 8 L L 7 COM+
soN_| 6 : : : : 29 | srv-on
ov |10 | | 36 | ALM-
ALM |14 ™ ™ 37 | ALM+
ov |15 ™ | 41 | coM-
(I (I
\ \y
v _I_ —_
_________ - —

Panasonic A5 reference setting

Parameter Description Recommended value
Pr0.01 | Control mode 1
Pr0.02 Real time auto tuning | 0
Pr0.04 Inertia ratio You can calculate the inertia ratio by

Panasonic servo software

Pr0.11 Encoder output pulse Set by mechanism feature, the pulse equivalent
per motor revolution should be among 1000-2000. For example, if
the linear distance is 10mm on machine load
per motor rotation, the pulse per revolution
should be 10000, and Pr0.11 set 2500.

Pr1.01 1st gain of velocity 75.0Hz
loop

Pr1.02 1st time constant of 9.0ms
velocity loop
integration

Prl1.04 1st time constant of 0.3ms
torque filter

Pr3.02 | Input gain of speed Set by maximum motor speed. If maximum
command motor speed is 4000rpm, set 400 here.
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o

Yaskawa servo wiring diagram

FSCUT DB15 servo control Yaskawa 2 50P
Signal| Pin S_hi_el_di_ng_liiyfr Pin| Signal
DA 1 A VA 5 V-REF
AGND | 9 / \ / \ 6 SG
[ [
A+ |3 T i 33 PAO
A~ |11 T — 34 | /PAO
B+ |4 — — 35 PBO
B- |12 — - 36 { /PBO
7t |5 — — 19 PCO
7- |13 — — 20 | /PCo
I L
24V | 8 : : L 47 | +24 VIN
SoN | 6 | | : | 40 | /s-oN
oV 10 | : — 32 | ALM-
AL | 14 — — 31| AL
0V 15 - - 1 SG
| |
| |
Ly \y
“w_ _ _ r—- A
_________ -

Yaskawa Sigma 5/7 reference setting

Parameter Description Recommended value
Pn000 | Control mode 0000
Pn100 | Velocity loop gain 75.0Hz
Pn101 | \Velocity loop integral 9.00 MS
constant
Pn103 | Inertiaratio Set by calculation result of Yaskawa
servo software SigmawWin. Or you
can set by calculation result of
ServoTools.
Pn170 | Adjustment-free 1400
Pn212 | Differential pulse output Set by mechanism feature, the pulse
per motor revolution | equivalent should be among 1000-2000.
For example, if the linear distance is
10mm per motor rotation, the pulse per
revolution should be 10000, and Pr0.11
set 2500.
Pn300 | Input gain of speed 0.01V/rated speed

command
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Pn401 | Torque command filter 0.30 MS
time constant

Pn50A | Input signal 8100

Pn50B | Input signal 6548
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o

Sanyo R series wiring diagram
FSCUT DB15 servo control

Sanyo RZ2 bHO0P

Signal| Pin Shielding layer Pin| Signal
DA 1 ,/ Y L \\ 91 | V-REF
AGND | 9 m ,’ \ 20 SG

| | ||
A+ |3 —t —t 3 AQ+
A- |11 — —t 4 A0~
B+ 4 —t — 5 BO+
B- |12 — — 6 BO-
A E — —] 7 20+
7- |13 ; : - 8 70~

|

| P! 49 | ouT-PWR
24V | 8 { ,' y ,' l_ 50 | CONT-COM
SON_| 6 “ : — 37 | contl
0V 10 w \ t 24 | our-com
ALM | 14 1 \ } 46 | outs

¢____.ﬂ._._._/

_________ - _ _

Sanyo R2 reference setting
Parameter Description Recommended value
SY09 Control mode 01
Gr0.00 | TUNMODE, tuning mode selection. | 02
Grl.12 | KVP, velocity loop proportional 75H z
gain
Grl.13 | TVI, velocity loop integral time 9ms
constant
Grl.14 | Inertia ratio Input the value calculated by Sanyo
servo software, you can also
calculate by Friendess ServoTools.
Gr8.29 | VCGN, analog velocity command Set by the maximum motor rpm. For
gain example, if the maximum motor
speed is 4000rpm, set this parameter
as 4000.
G r9.00 | F-OT, forward over travel 00
Gr9.01 | R-OT, reverse over travel 00
G r9.27 | VLPCON, velocity loop 00
G rB.13 | Hold brake delay 00
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G rB.14 | Release brake delay 00
G rC.04 | Differential pulse output Set by mechanism feature, the pulse

equivalent should be among 1000-2000.
For example, if the linear distance on
machine load is 10mm per motor
rotation, the pulse per revolution should
be 10000, and Pr0.11 set 2500.
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o

Schneider Lexium 23D wiring diagram
FSCUT DB15 servo control

Schneider Lexium 23D

Signal|Pin Shielding layer Pin| Signal
DA 1 A A 42 | V-REF
AGND | 9 ” ‘\ ,’ “ 44 |6ND
A+ 3 : ‘ : ‘ 21 | 0A
A- 11 1 T 22 |/0A
B+ 4 T ] T | 25 |0B
B- 12 — 1 23 /0B
Z+ |5 —t — 50 |0C
7- |13 — 1 24 |/0C
I I
24V | 8 - ] 11 | com+
sov_| 6 'l l' 'l |I 9 [son
oV 10 I | 45 | COM-
ALM 14 T I 28 | D05+
oV 15 T I 27 |1 DO5-
o L
\ \
AV, _I_ —_—— 2\
_________ - = = — — — — —
Schneider 23D reference setting
Parameter Description Recommended value
P1-01 Control mode 0002
P1-37 Inertia ratio Input inertia ratio calculated by
Schneider servo software, you can also
use Friendess ServoTools to calculate the
inertia ratio.
P1-40 | VCM, maximum command Set by maximum RPM of motor. For
rotation speed example, if the maximum RPM of motor
is 4000rpm, set same value for this
parameter.
P1-46 ENCOUTRES, encoder output | Set by mechanism feature, the pulse
pulse per motor revolution equivalent should be among 1000-2000. For
example, if the linear distance is 10mm per
motor rotation, the pulse per revolution
should be 10000, and Pr0.11 set 2500.
P2-04 KVP, velocity control gain 565rad/s
P2-06 | KVI, velocity integral 108rad/s

compensation
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P2-32 | ATMODE, automatic 0
adjustment

2.3.4 Origin and limit
X-: negative limit of X axis, dedicated input, low-level active;
XO: origin of X axis, dedicated input, low-level active;
X+: positive limit of X axis, dedicated input, low-level active;
COM: ground, the common end of above three signal ports.

Y1-: negative limit of Y1 axis, dedicated input, low-level active;
Y10: origin of Y1 axis, dedicated input, low-level active;

Y1+: positive limit of Y1 axis, dedicated input, low-level active;
COM: ground, the common end of above three signal ports.

Y2-: negative limit of Y2 axis, dedicated input, low-level active;
Y20O: origin of Y2 axis, dedicated input, low-level active;

Y2+: positive limit of Y2 axis, dedicated input, low-level active;
COM: ground, the common end of above three signal ports.

W-: negative limit of W axis, dedicated input, low-level active;
WO: origin of W axis, dedicated input, low-level active;

W+: positive limit of W axis, dedicated input, low-level active;
COM: ground, the common end of above three signal ports.

You can change input polarity of origin and limit signals via machine config tool.

See details in chapter 3 machine config.

2.3.5 Common input
There are 12 common input IN1-IN12. You can assign common inputs as user-

defined software button or alarm input. See details in chapter 3 machine config.

2.3.6 Common output
There are 20 common output OUT1-OUT20. Common output can be assigned as
user-defined signal output for laser, gas, indicator lamp controlling etc. See details in

chapter 3 machine config.
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2.3.7 Analog output

3 channels analog output of 0-10V, DAL, DA2 and DA3. Analog output can be

assigned for laser peak power and gas valve control.

2.3.8 PWM output
For fiber laser configuration in CypCut machine config, PWM will be activated
automatically for laser average power regulation. For other type laser, there is no signal

output from PWM port.
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N
(o))

2.4 Wiring Diagram

24V power
supply

DB62 socket

T

+24V

X- limit

COM

X origine

X+ limit

X0

X+

Y1- limig

COM

Y1 origiq\_

Y1-

Y1+ limsL

Y10

Y1+

1ndino

COM

Yo-

Y20

Y2+

COM

Wo

W+

CcoM

AN

1983U09

19B3UO0O
| IAXT DN/ON | | SAXT 0N |

OUT1

£eTOI TOJIIUO)

LA R RN ]

ouT4

0UT5

ouUT6

mdino Aeyoy

P ohp it 1

AV O

ouT7

o000

!

0ouT20

COM

1ndino JI03STIAY]

PWM
output

Analog
outputl

Analog
output?2

Analog
output3

Analog
inputl

==} N
[S~] >
—
(&) ] 0
. @
=7 °
w | & =
— =2 @
s | g E:> 5
Sl g 5
(‘rD'_ L
- —
& N =
S| 5 o
2}
- 3
n E U o
=
=| = =
™ 2]
3 o
o+
PWM- Laser
PWM+ modulation
DAl Analog GND
DA]_+ Arfalog voltage Laser
Analog GND
DA2— Proportion
DA2+ Arfalog voltage al valve
DA3—
DA3+
ADI Analog GNP
- Gas >ssure
AD1+ Analog \r'ol\age:q vpﬂr]e::ule
IN12
IN11
IN10
IN9
IN8
IN7
IN6
IN5
IN4
IN3
IN2
IN1

CoMm

Custom input
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2.5 Laser Wiring Diagram

25.1 YAG laser

Assign an output for laser emission and connect with laser.

252 CO2 laser
Here take example of NT-3200SM CO2 laser.

BCL3724 V2.0 Terminal Board OVNT CO2 laser 24P

Laser power
Analog OV

10 | Digital shutter
EP pulse
SP pulse

19 |[Switching value OV

11 |Optical shutter

12 [Optical shutter

Note: mechanical
shutter response is
not necessary.

16 | Shutter response

18 Passive CON

Note:
Some of CO2 laser also supports PWM control mode, wiring can take reference
from Max laser.
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253 IPG-YLR

IPG_YLR Laser 25P

Safety interlock]

Safety interlock?

Safety interlock

>l w DN —

Computer RS232 DB9

Safety interlockl

/1\
602.
‘e ® 5 | RS232 Rx
8.30——: - 6 | RS232 Tx
ie L7 | RS232 CoM
9@ |
oY
\

BCL3724 V2.0 1/0 Board

DIP switch PWM - 1= Diodulations

ON odulation
tput >

g OuEPH 16 | Modulation—

It's recommended to use serial communication (RS232) or network
communication under serial or Ethernet communication, CypCut can monitor laser
status in real time and control laser of emission, aiming, peak power without DA analog
output.

Recommend to use network communication for IPG-YLR series.

Note:

1. Remote start-up button is not necessary and not recommended for it might cause

laser malfunction when laser is not well grounded.

2. Select 24V for PWM (DIP switch: PIN1 ON, PIN2 OFF).
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254 IPG_YLS Germany

IPG-Germany YLS Laser
64Pin XP1

BCL3724_V2.0 I/0 Board

Cl Laser ON

Al Laser Request

A2 Program Start

A5 Guide Laser On

A16| Common

A6 | Anolog Control ON

B15 24V
B16 ov
24V reply
\ ; B2 Emission ON
]
25Pin XP2
I Al | Modulationt

A2 | Modulation—

C1 pafety interlockl

| | C2 Ppafety interlock?2

C3 pafety interlock?2

C4 Pafety interlockl

7Pin XP4

Al 0710V

_l A2 AGND

Note:

1. B2 'Emission ON'" in XP1 interface is not necessary for CypCut, set 'Emission
Status' as ‘0" in machine config, CypCut will not check laser emission status.

2. Select 24V for PWM (DIP switch: PIN1 ON, PIN2 OFF).
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255 IPG_YLS American

BCL3724 V2.0 1/0 Board IPG-American YLS Laser
64Pin XP1

Al Laser Request

A2 Program Start

A5 Guide Laser On
A16| Common

A6 | Anolog Control ON

B15 24V
B16 ov
24V relay
\ B2 Emission ON
N

25Pin XP2

| ]| Al | Modulationt

A2 | Modulation—
A8 | Remote Mode
A9 | Remote Mode
C1 [Safety interlockl

| C2 Pafety interlock2

C3 Pafety interlock?2

o

C4 |[Safety interlockl
Ch5 Power On
C6 Power On

7Pin XP4

Al 0710V

_l A2 AGND

Note:

1. B2 'Emission ON'" in XP1 interface is not necessary for CypCut, set 'Emission
Status' as '0" in machine config, CypCut will not check laser emission status.

2. Select 24V for PWM (DIP switch: PIN1 ON, PIN2 OFF).
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2.5.6 SPI-500W-R4

SPI-500W R4 Laser Systems

InterLock
1 Interlock 1
| 2 Interlock 2
4 Interlock 2
Computer 5 Interlock 1
RS232 D
(//’I’BQ RS232 Comms Port
[
X J
7.2._T 2 RS232 Rx
8.3' 3 | RS232 Tx
‘e L 5| RS232 COM
9@ |
'@
\

BCL3724 V2.0 I/0 Board

Mod Input TTL
DIP Switch
ONE PWM Modulation+
output .
L2 Modulation—
Note:

1. When use MODINPUTTTL for laser modulation, select 5V for PWM (DIP
switch: PIN1 OFF, PIN2 ON).

2. When use PIN1 of I/O interface for laser modulation, select 24V for PWM (DIP
switch: PIN1 ON, PIN2 OFF).
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2.5.7 FEIBO MARS

Computer RS232 DB9 FEIBO MARS-500W Laser System

— | D-SUB 9

lo
204 O—T 2| RS232 Rx

‘e 3| RS232 Tx
8@,

° L 5 | RS232 COM

9@ [

‘@
\

BCL3724_V2.0 1/0 Board

D-SUB 15
DIP Switch

ONE P X 3 | Modulation+

12 output 6 .
Modulation—

I: 8 +5v

9 INTLK

Note:

Select 24V for PWM (DIP switch: PIN1 ON, PIN2 OFF).
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2.5.8 JK/GSI-FL

JK/GSI-500W-FL

SK11

Computer RS232 DB9 1 Interlock
/ PL1 2 Interlock
6e 1. 5 Interlock
2._ 2 R8232 TX 6 Interlock

® 3 T 7 Interlock
‘e ® 3 |RS232 Rx [] - =

‘o | 5 [RS232 COM tnterloc
9@ 5 | 14 Interlock
L 13 Interlock
I 10 Interlock
9 Interlock

BCL3724 V2.0 1/0 Board

SK101
P >< Modulation+
output Modulation—

Note:

1. The interlock in SK11 interface

2. When use SK101 as modulation, select 5V for PWM (DIP switch: PIN1 OFF,
PIN2 ON).

3. When use Pin-16 in PL5 as modulation, select 24V for PWM (DIP switch: PIN1
ON, PIN2 OFF).
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2.5.9 Rofin
BCL3724 V2.0 I/0 Board Rofin Fiber Laser
X710

3 Mains on
1 Program Start
4 Stand By
8 Guide Laser On
10 Gate

* 9 Ext GND

T— 13 Gate GND

15 Ext Pulse 5V
16 Ext Pulse GND

X720

22 Interlock
23 Interlock

24 Interlock
25 Interlock
26 Interlock
27 Interlock
28 Interlock
29 Interlock
30 Interlock
31 Interlock
32 Interlock
33 Interlock

HENARENEND

X704

1 Analog+

_l 14 Analog—

Note:

1. Take related reference for wiring of interlock in X720;

2. Select 5V for PWM ((DIP switch: PIN1 OFF, PIN2 ON; one of PIN3 or PIN4
ON and the other OFF).
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2.5.10 Raycus

RayCus Fiber Laser
InterLock

b Interlockl
C Interlockl

Computer RS232 DB9

— | COMMAND RS232
le
6o,
‘e Q—T 9 | Rs232 Rx
‘@ 3 | RS232 Tx
8@,
° L5 [ Rs232 cou
9@ |
0@
\

BCL3724 V2.0 I/0 Board

INPUT MOD

PWM Modulation+
output - : Modulation—

Note:
1. Raycus's latest products use 24V PWM, the old versions use 5V PWM. For

latest Raycus laser, key switch turns to REM under serial communication, while for
old versions key switch turns to ON position under serial communication. Laser
PWM port will indicate its 24V or 5V control. No specific description indicates 5V
PWM control.

2.5V PWM control (DIP switch: PIN1 OFF, PIN2 ON).

3. 24V PWM control (DIP switch: PIN1 ON, PIN2 OFF).
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2.5.11 Max

Max Fiber Laser
InterLock

Water chiller interlocH

19 Water chiller interlocl

BCL3724_V2.0 I/0 Board

Max Fiber Laser

DIP Switch
ON! PIWM 3 | Modulation—
output .
L2 15| Modulation+

17 Aiming+

16| Emission on+

I 21| Emission on-
22 Aiming—

Assign thyristor output as
Emission on and Aiming

Analog output 5 AGND

DAl laser power control 12 0~10V
Assign one input as 18 PD+
laser alarm 23 PD-

Note:

1. PD+/PD-(laser alarm output) connect to any input port in BCL3724 1/O board,
then in 'machine config>alarm>custom alarm' setup the laser alarm (normally-open);

2. The ground end of aiming laser and laser emission can connect to any COM
port in BCL3724 board.

3. 24V PWM control (DIP switch: PIN1 ON, PIN2 OFF; one of PIN3 and PIN4 is
ON, the other is OFF).
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3. Machine Config Tool

3.1 Installation and Operation

CypCut default installation contains machine config program.

» B
In Windows Start > All Programs > CypCut open machine config program v .

'CypCut laser cutting system' is software name which might be different of OEM

version.

3.2 Password

You have to input password to start config tool.

Input Password: @

Please enter a password:

Initial password 61259023.

Note:
All settings in machine config must setup by actual mechanism structure. Wrong
settings will cause severe unknown problem! In machine config, all input are yellow

color, and all output are green color.
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3.3  User

Interface

Machine Config Tool(BMC1214)

~ —
= H |
Import Save Overview

Machine

General

QOrigin
Devices

Laser
Follower

Gas

Focus Control

Table Exchange
10

Alarms
Inports
Outports

‘Wireless pendant
Wireless pendant

Advanced
Advanced

File Location

File Location

P H|em Qx

ET"aw = =

Machine  Origin Laser Follower Gas |Focus | Alarms 1OList Inpert Outport Extendl0 BCP5045

Machine Params

¥ Axis
Motor Rotary
Range 1,500 mm v Move

Encoder pulsefrev 10,000

Max speed 3,000 nmz v

T Axis

Motor Rotary

[¥] Tual-drive

Range 3,000 mm w  Mave

Encoder pulsefrev 10,000 =

Servo Alarn  HC - 5w
. CCH
10 mm v per 10,000 v pulses
: CCH
Wax metor EPM 3,000 EFl » /10V
Max acceleration 4 6w
Servo Alarn  HC v [
CCH
Motors rotation  Oppe «
CCH

10 mm v per 10,000 v pulses

Max motor EFM 3,000 RPI_v,f]gv

Wax speed 3,000 mmfs v Max acceleration 46~
W Axis
Edit
[[1Eneble % o e !
o
10, 000 Wax motor EFM 3,000 EFI
_ o
@) Interp. with ¥ | Interp. with T 1
W Axis Check
Compensation type
[[squareness ] ¥D
Offzet T @ No compensation
@) Difset X

Mark a rectangle, measure AB, AC and L1, [2

#F Length, 100 mm
AC Length| 100 mm

L1 Lengt] 100 mm
L2 Lengt] 100 mm

() Only compensate backlash

() Complete error data

The first page open machine config is machine config overview. Click tab in top

and left bar will open each parameter setup page for different machine module. For

example, above three are entrance for laser, height control and gas system setting page.

Click "file location' will locate to folder of config data.

Click button in overview page will also open the parameter setting page of each

module. Click 'Machine tool’ will enter * Machine' page.

Click 'import' to finish machine config setting by existing file. Click 'save' save the

setting.

Note:

1.
2.

Data folder contains all config files of CypCut.
Data backup is in CypCut > File > Backup.
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3.4 Mechanism Config

e

Machine Config Tool(BMC1214)

~ " I —
Import Save Overview

Machine

General

QOrigin
Devices

Laser
Follower

Gas

Focus Control

Table Exchange
10

Alarms
Inports
Outports

‘Wireless pendant
Wireless pendant

Advanced
Advanced

File Location

File Location

D 9 <

Machine = Origin

Machine Params

FE o
E 53
Laser Follower Gas

"
o AR

Focus

¥ Axis
Motor Rotary
Range 1,500 mm v Move

Encoder pulsefrev 10,000

Max speed 3,000 mn/s v
T Axis
Motor Rotary -

[V Dl -drive
Range 3,000 nm v Move

Encoder pulsefrev 10,000 =

Max speed 3,000 mmfs -
W oAxis
[[1Eneble % o
10, 000

(@) Interp. with X

[ aquareness

Offset T
(@ Dffset X

Servo Mlarn I -
10 mm v per 10,000 v pulses
Wex motor RPN 3,000 Rl v /10V
Maxx acceleration (R
Serve Alarn I -
Motors rotation  OEEo
10 mn v per 10,000 v pulses
Max motor REM 3,000 BFl v /10v
46

Max acceleration

HC

Wax motor RPM 3,000 EPI

Interp. with T 1

Mark a rectangle, measure AB, AC and L1, [2
L1 Lengt] 100 mm
L2 Lengt] 100 mm

#F Length, 100 mm

E"aw = =

Alarms  10List Inpert Outport Extendl0 BCP5045

[TEait
o

CCH

X Axiz Check

[TlEait
o

¥ Axiz Check

Compenzation type

@ No compensation
() Only compensate backlash

() Complete error data

(-~

AC Length| 100 mm

Config mechanism structure, single drive Y axis or dual-drive Y axis, also config

rotary axis.

X axis range: the maximum travel range under software limit protection function,
also the width of white frame in CypCut drawing board.

Y axis range: the maximum travel range under software limit protection function,
also the length of white frame in CypCut drawing board.

Pulse equivalent: pulse output per Lmm linear distance on machine load. You can
calculate by ServoTools.

Servo alarm: set the triggered polarity of alarm signal is normally open or close.

Max speed: maximum user speed and acceleration restricted by CypCut.

Pitch compensation: compensation method for mechanic error including backlash
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and offset error data from interferometer.
Squareness: this is to offset the error when X and Y mechanic is not orthogonal.

X/Y check: used for motor runaway risk checking.

Servo paramneter optimize e - éj

Motor axis checking

Motor runaway ched Detection result

Jog(close loop) Joglopen loop)

Mator cw I Reverse X I

Ercoder cow | Pulse Chedk I

Confirm |

! = — = =

Motor runaway check: to check if the motor rotation direction same with encoder
feedback. For example: send voltage+ for motor rotation+. If encoder feedback pulses
increase in positive value, it indicates motor rotation polarity same with encoder
feedback. Otherwise, it cannot create a close loop control when motor rotation polarity
different with encoder feedback, under this situation motor will never reach the target
position and controller keep sending command signal, machine load will rush out, this
scenario called 'motor runaway'. (Note: if doesn't pass motor runaway test, cannot open
CypCut for machine spindle adjust).

The sequence of motor runaway check:
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(-~

v
A

30rpm

100ms .t

100ms 50ms

=30rpm e

Close-loop jog: check the option and jog X axis, observe the motor rotation and
encoder feedback polarity.

Open-loop jog: check the option controller only send analog output, doesn't
compare with feedback. Dual-drive axis doesn't recommend this function.

Reverse X: if machine load direction not same with jog direction, click

| BeveseX o reverse it and doesn't need to change setting in servo driver.

Pulse check: check if encoder feedback pulses match with controller command.



9 FSCUT4000 Laser Cutting Control System

3.5 Return Origin Config

PYeMO ATMN = m

Machine  Crigin Laser Follower Gas Focus | Alarms  [OList Inport Outport ExtendIlQ BCP5045

Return Origin

Enable zoft limit DPrompt user at start DReturn origin alarm
% origin directid@ HNeg (0)Fos Y origin directi@:Heg () Foz
Origin signal: (@) Limit logic:

Z-FPhaze zigmal: Enable

High Speed: SDmm_."s. - X rollback : 10mm

Low Speed: IUmmfs. - T rollback : 10mm Measure

Return ORG using origin signal{Use Z signal)

origin
‘1— &

Coarse positioning

—| Fine positioning
—_—

fBackdistance

moderating
PrOCESs Z =signal

Enable soft limit: check this option, software limit function will force start all the
time.

Prompt user at start: prompt message when open CypCut to inform user execute
return origin operation.

Origin direction: select return origin direction needed. Return origin direction
decides which coordinate quadrant system runs with. For example, return origin
direction of X and Y are both in negative direction, system runs in first quadrant
coordinate.

Origin signal: FSCUT4000 must use origin switch, cannot take limit as origin.

ORG measure: measure the installation distance between limit and origin switch.

Z-phase signal: whether or not capture Z-phase signal results different return
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origin process. The return origin process of each mode will display in picture. Dual-
drive gantry synchronize function only available when capture Z-phase signal return
origin.

Low speed: fine positioning speed, recommend to set 10mm/s.

High speed: course positioning speed, recommend to set 50mm/s.

Rollback: the distance motor rolls back after reach origin switch.

Limit logic: the polarity of limit and origin signal active.

3.6 Laser Configuration

CypCut programmed standard configuration for YAG, CO2, IPG, Raycus, SPI and
many other brand laser, select laser type and there are different parameter settings under

each page.

3.6.1 CO2 laser configuration

Laser
Laser type:

@ coz IR Max Valley Huo LianPing
SFI CAS Ravcus Rofin Others
Mars E0 Trumpf nlight

Lazer Power: 1000% -

C0O2 Configuration
Mechanical shutter: 11 - Response input: 0 -
Electronic Shutter: 1 -
Laser Model 1: 13 - Laser Model 2: 14 -
DA Select: Mone -
DA Range: QS @) Qea10V
Minimum Power: 1%. -

Mechanic shutter: the output for mechanic shutter.
Digital shutter: the output for digital shutter.
Response input: response input when open mechanic shutter.
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Laser form: laser form can be set as continuous wave, gate pulse and high power
pulse by mode 1 and mode 2 output.
DA port: there are three DA analog output, select one of them for laser power

control.
DA range: set the analog voltage range.
Minimum power: the minimum laser power.

3.6.2 IPG laser configuration
Laser
Laser type:

coz @ IrG Max Yalley Huo Lianfing
SFI CAS Eayeus Rafin Others

Nars E0 Trumpf nlizht

Laser alarm =et
Lazer Fower: 1E|DEI'|'|': b Shield lazer alarm Show laser alarm as wa

PWM Enable + 0 - PWM Enable - 0 -
DA Select: Mone hd
DA Range: O~5Y (@) O~10V
IPG Configuration:
IPG Type: @ YLRfYLM YLS-Germany YLS-American YLP Series

Remote start button
i]
COM connection
Ignore COM feedback
Ignore Diode Reply

Debug mode

PWM enable: select a relay output in BCL3724 board as switch of PWM signal.

Relay output can avoid laser leakage.

DA output: there are 3 DA ports of analog output, select one of them for laser

V| IfO control laser output
Laser output: 1

-
V| Use Metwork to communicate

IP address 192.168.1.10

Test connection

Internal control

power control. When use RS232 or network control doesn't require DA port.

IPG Fiber Laser Configuration:

Remote start button:

When key switch turns to remote control mode, you can startup laser by remote
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button. If use remote start button, you need to setup the output port for the button.
(Remote start up button is not recommended, for it's easy to cause laser malfunction).

IPG remote control:

When use IPG remote control, CypCut will monitor laser status in real time, then
communicate and control laser emission, guide beam and peak current etc. When use
remote control mode, doesn't require DA analog port.

IPG remote control supports serial and network communication, user can set IP or
COM port as needed. When laser and BCS100 both select network communication with
PC, take notice that the network segment of each IP cannot be same. For example, IP
segment of BCS100 is 10.1.1.x while laser IP set 192.168.1.x. Recommend to use
network communication which is more stable. If use serial communication, the

shielding layer and outer shell of the connected device must be well grounded.

3.6.3 Feibo/Rofin/SP1/GSI/JK laser configuration

Laser
Lazer type:

cnz TP Max Valley Hua LianFing
SPT CAS Rayecus Eofin Others

@ Mars E0 Trumpf nlight

Laser Power: 10004

PWM Enable + 0 - PWM Enable - 0 - Shutter Enable | 1

DA Select: MNone A

DA Range: 0~V @ 0~10V

V| COM COM1 - Debug mode

Feibo, Raycus and SPI laser are similar with IPG laser configuration, and support
serial communication.

Debug mode: when enable this mode, CypCut log window will display the
communication code with laser.
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3.6.4 Configuration of other laser type

Laser
Laser type:
coz IFG Max Valley Huo LianFing
SFI Cas Raycus Rofin @ Others
Mars EO Trumpf nlight
Lazer Fower: 1000% -
PWMEnable + 3 - PW/M Enable - a - Shutter Enable 1 -
DA Select: Mone v Shutter Ready 0O -
DA Range: 0~35V (@) O~10V Delay: oms =

Shutter enable: output to open laser shutter.

3.7 BCS100 Configuration

3.7.1 Use BCS100 as height control unit

Follower

@ EC3100 BC5100 Demo I0

Hetwork Configz:

IF addre==:10.1.1.155

| Test conmection |

| Set IF | Thiz computer installed 1 neteards:

Hetworlk Card Hame: Eﬂﬂﬁ%
MAC . 34-97-FE-D9-0B-CS
IF : 10.1.255 49

Use BCS100 as height control unit, set IP address in machine config same in
BCS100.

Details of setting IP address please check in BCS100 user manual P2.5.6.
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3.7.2 Use external device as height control unit

Follower

(71 BCE100 () BCS100 Demo @ I0

Fort Configuration:

0" means this port is not in use, it may cause logical error if you set number to those ports.

Start follow: z2 -

Lift/Stop follow: O -

Stop/Hold: 0 -

Jog up: 1] -

Jog down: ] -

Follow in place: 0O » [Input)

Fellow in place: (@) Low () High
lewvel lavel

CypCut supports I/0 control mode for height controller of other brand. User can
assign output with basic functions of lift, hold, up and down etc.

Start follow: output to start follow.

Lift/stop follow: output of stop follow and lift up.

Stop/hold: output of stop follow and hold still.

Jog up: output of jog Z axis up.

Jog down: output of jog Z axis down.

Follow in place: input signal of follow reached position.

Active level (follow in place input): active level of follow in place signal.

Note: If the port number set '0', means this port not in use. If this port not assigned
to any signal, doesn't set any port number, otherwise it might cause error.
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3.8 (Gas System

Gas
| Gas Centrel |
r DA Max Fregsure (Bar)
Mrill: B v AL v- 10w Valvel):
OxygenL): T v——M v- 10e—d v
Fitrogen(L):8 vy— DAl - 10 v Valve:
: Co 5 -
hir (H): 0 - [ Valwe (H)
Oxygen(H): 0O - 0 -
Fitrogen(H):0 -
The default set of those ports above is 0,indicates that valve is not in use.
Different gas can share one proportional valve by setting the same DA port.
Db Voltaze Range: 05y @ 0710¥
Control walwe power suppl
J|DA output 0 at zas off Delay turn off walwe Valwe—off delay: 3I:Isi -
ras Alarm
Config alarm as needed. Any gas channel alarm doesn't affect other gas channel.
hir (L) alarm: 0 ~ O -
Dxygen (L) alarm: O - HO » Marm(L): 0 -~ HO -
Hitrogen(l) slarm0  + WO = Klarm check delay Ons =
hir (H) alarm: 0 >~ O - Gaz alarm: 0 >~ WO -

Oxwyzen (H] alarm: O ~ HO + Marm(H): 0O ~ HO -

Nitrogen(H) =2l=rm0 - HO -

Valve (H/L): master valve of high pressure or low pressure gas channel.
Air: set output for air switch.

Oxygen: set output for oxygen switch.

Nitrogen: set output for nitrogen switch.

Gas alarm: to set alarm check for each gas channel or master valve.

There are 3 DA ports of analog signal can be assigned for gas pressure regulation.

3.9 Alarm Configuration
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Alarms
EM Stop: u] - [TIManmal reset all alarm [ |Force enable manual reset
@ ¥ 8
Safety mode: 0O - DDisplay warning while machine in operation:
@ ¥ 8
Max speed in =zafety mode: Custom input alarm:
500 v mmfs Alarn Input | Weroning Input 4 Bit Alarm
Max laser power in safety mode: ’+ Add ] ’— Delete ]
1000 = H Disable production
. Marm deseription FPort. .. Lewvel Time Filter Dizable laser
Allowed dual-drive srror: water temperature (0 @ H0 0 HC 0 [¥] Disable I follow
5 jo  BEom @ HC 0 - Dissble return origin
L @ 1o D e 0 Dizable motion emd

Disable ¥ jeg
Disable T jeg

3.9.1 Warning message
Display the warning message of yellow color when machine is running. You can

edit the warning message.

3.9.2 Emergency stop button

When this signal port active will trigger emergency stop alarm.

3.9.3 Safety mode
Safety mode used for machine maintenance mode, under which machine speed and

laser power will all be restricted to preset safety range.

3.9.4 Custom alarm
User can assign any input port as alarm, edit alarm description and active level of

signal port, and select allowed machine actions in alarm status.

3.9.5 Allowed dual-drive error

Maximum dual-drive position error allowed, the threshold to trigger alarm.
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3.10 Common input

Digit Inports

Pierce in-position check: O -

Inport function list:

Function Input Lewel Test [ Functions w J
Start/Continue ] @) Ho TV K

Go Origin 0 @m Sk Process control

Laser OniLaser On When 0 @) Ho TR lag

Change Ta Table A o @ 10 J) KT Return zero/origin
Fhange To Table B U G m e Recerd/Return Record
Custom Frocedure T o (@) HO I HC

Select Coordinate
Laser Control
Follower Control
Gas Control
Qutput

Pallet Changer

Custom Procedure

. F 1 - . . .
Click button and select controlled function and active level of input

signal.

Start/Continue
Start/Pause/Continue
Cycle start

Pause
Pause+PLC+Continue
Continue

Stop

Breakpoint Positicning
Breakpoint Continue
Frame

Dry Run

¥+

V-
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3.11 Common output

Digit Outport

General Output Regional Output
o - - PR j — 500
Aiming: 1} + Lazering: 0 - [hrea division: 3 [ z s TEE—
Eeady: i +  Alarm lamp: 10 - [ Tarn-off delay: s
Working: ] - Mlarm bell: 0 - DCoordinate edit "
: . FERES-ERoR-11500 Y
[T|output processing instrud | Send command when pause [V]0pen during cutting ¥
Overlay area({/Y):
+ Alarm lamp flash ] § ) §
# Yorking lamp flash LS 0~ T 0~

#| Lazering lamp flazh @) Divide by grid ~) Divide by (¥,) coordinates

+ Al bell int ittent . . S . §
M DELL Inbermitien Mote: if you change the machine range or origin direction you have to modify the regional output t

1] 750 1500

Auto Lubricate Lubrication Mode By
Time interwval DBY mileage DManual
Mileage interwval: 0. 00km
Time interval: BOmin v
0il control: a - |
Duration: 30z w
Overload alarm: o - 20000
Low lewel alarm: 1} -
Custom Output Config
Add ‘ I Delete
Hame Output Lock
10008

3.11.1 Output configuration

Aiming: output to control guide laser.

Lasering: system will send an output signal for indicator lamp when laser in
emission.

Working: system will send an output signal for indicator lamp when laser in
production.

Alarm lamp: system will send an output signal for alarm lamp when alarm
triggered.

Alarm bell: system will send an output signal for alarm bell when alarm triggered.

Ready: after machine axes returned origin, system will send an output.

3.11.2 Auto lubricate

After this I/O is assigned for auto lubrication, CypCut will start time/running
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length counting and turn on/off lubrication when reach preset time/mileage interval.

3.11.3 Custom output
Assigned 1/0 will display software button under CypCut CNC tab. Custom 1/0

can select contact or self-lock control method.

3.11.4 Regional output

Regional output used for automatic dust extracting. When machine in production,
laser head works in region A, output in region A will active and turn on dust extractor.
When laser head works from region A to region B, output 12 turns off and output 15
turns on.

Turn-off delay: when laser head works from one region to another one, output of

last region will turn off after preset delay.

3.12 Find Edge Setting

Find Edge
Find Edgze Parameters
Photo—sensor find edze W |Caparitive find edge
output! o - W |Console dizsplays "Find edgze before process”
Signal input: 1] - |Dizable <Find edge before process>
Switch logic: @ Llactiwve whan ligh

Diactiwe when ligh
Separate seeking height for pallet
CypCut supports find workpiece edge by capacitance sensing and photo-electric
senor. Photo-electric sensor must be Omron E3Z-L61 model. Capacitance sensing

realized by BCS100 height controller.
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3.13 BCP5045 Panel

BCP5045

[¥|Enatle HC Fanel
@ In stand-alone enviromment, plug and play.

() In LAW enviromment, pleaze enter HC ID.

160101010101

FRIENDESS

Enable BCP5045 panel in this page. In stand-alone environment, CypCut will
connect to BCO5405 Mac address. In LAN environment, input ID of BCP5045. There
are 12 custom buttons which can be assigned for machine function like PLC control or

pallet control.
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4. Electrical System Adjustment

4.1 Power Supply Checking

Connect BCL3724 1/0 terminal board and BMC1214 control card by C62-pin
cable, give 24V power supply to BCL3724 board. Make sure power supply in right

wiring and no short circuit before power up.
Note: Do not hot plug BMC1214 card and C62-pin cable!

4.2 Basic Machine Motion Config Checking

Motor runaway risk exists in close-loop control, you need to do some checking
points before first-time running.

First, confirm some basic settings in 'machine config tool' in below image: motor
type, servo alarm signal polarity, pulse equivalent, encoder feedback, input gain of
speed command, for dual-Y drive structure you also need to confirm rotation direction
of master motor and slave motor in case of mechanic twisting (Take notice that servo

drive parameters should be same settings for dual-Y axes).
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Machine Config Tool(BMC1214) = = B
=3 T— ;ﬁ' L E-E A w¢ ==l ] E
L H | J N e o AR (.5
Import Save Overview Machine  Origin Laser Follower Gas Focus Alarms  10List Inpert Outport ExtendlQ BCP5045
Machine =
Machine Params
General
o X Axis D
rigin Edit
Wotor Rotary  + Serve Alarn  IC - !
Devices ceh
Range 1,500 mm = Mowe 10 mm * per 10,000 « pulses
. B CCH
(= Encoder pulsefrev 10,000 = Max motor P 3,000 BR » j10v
Follower Wax speed 500 mni's v Max acceleration 46y % buis Check
Gas :
Focus Control T Axis
[TIEdit
Table Exchange Motor Rotary = Servo Alarm HC -
CCH
10 [V pual-drive Motors rotation [0 v |
CCH
Range 3,000 mm v Move 10 nm v per 10,000 » pulses
Alarms . -
Inports Encoder pulsefrev 10,000 = Max motor RPN 3,000 BFl = 10V T Prin Thee
Outports Max speed SO0 mmfs w  Max acceleration 46w
‘Wireless pendant W Axis =
[ Eneble % a e G
Wireless pendant CoW
10, 000 Mex motor REM 3,000 BRI
Advanced . CCH
(@) Interp. with ¥ | Interp. with T 1
Ad d
“a"“ ¥ foris Check
File Location
[F]Squareness Compensation iyps
File Location ffest T @ No compensation
@ Dffzet X )
Mark  rectangle, measwre AB,AC and LI, L2 © Only compensatz bacdash
B Length{ 100 mn L1 Lengt] 100 mm ® Complet= error data
AC Length 100 mm L2 Lengt] 100 mm

Second, check motor direction and feedback pulse direction from encoder. Click

X xis Check . .
tE e ] open ‘motor axis checking’ page.

1. Click to start motor runaway test.

2. Click ~stos=kop)  ontion then jog motor in both directions, if motor motion

Reverse X to

direction not same with command direction in CypCut, click
reverse it.
3. Pulse check. This is to ensure encoder feedback pulses and input gain of speed

command set right.
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Servo parameter optimize P w— ﬂ

Motor axis checking 1
N

I [Hntx runaway chede Detection result

Jog(open loop)

Motor cw Reverse X

Encoder | cCW

Confirm

4.3 Hardware Signal Checking

Startup computer and open CypCut software. Open File tab > Diagnosis > 10

Monitor.

Demo(BMC1214) B

IN1 N2 IN3 IN4 IN5 IN6 IN7 IN8 ING IN10 IN11 IN12

W Input Test

Limit Signal 0000

X- X0 X+ ¥1-¥10 vl+ ¥2- Y20Y2+W- WO Wt

0 060 068 a8 8 ] 3
Bl O000000a0a0AaRARaanaan

0OUT1 OUT2 OUT3 OUT4 OUTS OUTE OUT7 OUT8 OUT9 010 011 012 013 014 015 016 017 018 019 020

Check each signal one by one: positive limit/negative limit/origin switch of each
motor axis, DA signal, PWM signal, servo enable signal and all other input and output

signal.
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4.4 Basic Motion Test

First, set conservative PID value in servo driver. And set conservative value of
motion control parameter in CypCut. In CypCut 'Layer' > 'Global Parameter' shown as

below:

Layer Parameter Settings @
Global Parameter

Mation Parameters

Travel speed: ZUUj = mmfs  Travel acceleration: ZUUUj - mmjs"2 Travel low-pass freq: 5: * Hz

Frame speed: 150: » mmjs Cutting acceleration: ZDDD: » mmfs"2 Cutting low-pass freq: 4: v Hz
Curve predsion: 0.05 - mm Jog acceleration: ZIJEID: > mmjfs~2 Jog low-pass freq: 3: » Hz
Corner predsion: 0.10 - mm

X, Motion Control:
@) Unify Separate

Test single motor axis make sure pulse equivalent set right.
After all limit and origin signal tested to work normally, execute each motor axis

return origin to build mechanical coordinate.

4.5 CypCut Basic Function Test

On CypCut control panel(right side on screen), click direction button to jog
control axes, lift up/down Z axis, turn on/off gas blow, open/close aiming laser,
change laser burst power etc. to test each part function well. Confirm system can

control laser, BCS100 height controller, gas and other devices function well.

4.6 Position-Loop PID Self Adjustment

In CNC tab > Auto adjust, to adjust position-loop PID parameter.
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58

. ™ A s 3

Y o~ ma W] 5| 7 &L
Return  Path  Balbar  BCS100 QCW| Auto Error Gantry Error  Clean
Origin ~ - Adjust | measure Monitor Nozzle

40

Awxis Display
| 7] 1 3 7] outine Encode output): 5019, Y1: 14722, Y2: 14722

Vaiue 7| 2 Axis 4 DA voltage  X:0,7L:0, Y20

2

PID Auto Adjust

Rigddass: 18 =

This will move the cutting head back and forth

S0mm,make sure the cutting head is in the Adsina
middle of the machine.

If the effect is not satisfactory, you can use

the advanced automatic adjustment to get
better results.

Advanced adjustlnent|

g =

v oK)
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5. Adjustment Steps

Servo drive
setting

—

1.Select velocity control mode;
2.Set input gain of speed command;
3.Set encoder differential pulse
output per motor revolution;
4.Velocity loop gain 7bhz, time
integral 9ms and set velocity loop
rigidity level,

5.Confirm select external enable
signal, doesn’t set deadband signal,
doesn’ t set rotation restriction.

CypCut machine
config

—

1.Set motor type;

2.Set pulse equivalent;

3.Set encoder pulse output per motor
revolution;

4. Set max motor rotation speed to
10V.

Motor runaway

check

—

30rpm | ...

100ms

100ms 50ms

=30rpm |................ )

Encoder
feedback check

—

Encoder pulse/rev:Detect Value X : 9999
Setting Value: X : 10000
Same with settings.

MotorMax motor RPM: Detect Value X : 5608
Setting Value: X : 6000
Same with settings.

Self adjustment

PidP: ¥ 1529, v: 1524
Padd Ti: X: OUO50, ¥: DUD50
PidTdk X: 0.0, ¥: 0.0

Pad Wi 3 0,500, ¥: 0.500
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6. Common Problems in Close-Loop control

6.1 Motor Runaway Error

Error source: system doesn't receive feedback pulse or receive abnormal pulses from
encoder.
Checking points:
(1) Check the wiring, make sure servo enable signal, speed command signal and
encoder signal are wired with correct signal pin;
(2) Check servo driver parameter: if set external enable, do not set deadband(neutral
zone), and set zero offset value properly;
(3) Check PID parameters in velocity loop and current loop, servo rigid level cannot

be too low.

6.2 Encoder and Speed Check Failed

Error source:; in . Fuss Ches

process, program detected received encoder pulses and
maximum speed doesn't match with preset value.
Checking points:

(1) If test results remain same error value in repeated testing, check servo driver
parameter if command speed gain and feedback pulses match the setting in
CypCut machine config;

(2) |If test results are different error value in repeated testing, encoder signal might

be disturbed. Check in electrical cabinet if separate the wiring of strong current

from weak current.

6.3 Position Error Too Large

Error source: the feedback position different with command position.

Checking points:



FSCUT4000 Laser Cutting Control System "

.

(1) Open CypCut machine config, and execute wmake sure the
checking passed;

(2) If this error came after increasing acceleration in CypCut, might be caused by
motor torque being restricted. Driver settings restrict motor torque or motor
itself is of low torque type;

(3) If this error came after increasing speed in CypCut, motor speed might be
limited. Servo parameter might limit motor speed, or exceed motor maximum
speed,;

(4) If this type error always exist when setting acceleration and speed from high to
low level, it indicates servo system is of low rigid. Mechanic or driver inner

loop is low rigid.
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7. Optimize Machine Motion Performance

7.1 Calculate Inertia Ratio and Preview Machine Performance
Features
The inertia ratio is a crucial indicator of machine performance features. You can

calculate inertia ratio of each motion axis of machine by ServoTools. Download link

is http://downloads.fscut.com/. ServoTools interface shown below:

Friendess - ServoTool V217 @
_f,: Open E Save D Export @ Print For Close Loop Card Only !
* Axis Y Axis
Mechanichal Structure Servo Prams X Axis Mechanical Properties:
Inertia Ratio: 104.79 %
Using Gantry Axes Motor Type:  vyaskawa - A i )
- Max cutting speed: 53,856 m/min
Transmisson:  Rack And Pinion - Rated Power: 0.85 v kw Max moving speed: 107,712 m/min
Rack And Pinion Params Motor Inertia: 13.9 kgcm? Max acceleration: 1.11g
Pitch Diameter 30: e Rated Speed: —— - Pulse Equivalent: 1000.00
Thickness : 30 = mm Max Speed: 3000 = RPM Attention: The servo parameters settings below
Y is for close loop card only
Load Weight: 40 - " it i
2 - kg Mechanical Rigidity: middle - X Axis yaskawa Servo Parameters:
Using Gearbox Pulse Equivalent: PnOQQ: 0000
Reduction Ratio: | 1| : ﬂ - 10mm = matches 10000 » pulses | PN100: 600
Reducer Inertia; 131 = kg-cm? Pn101: 1100
! Caloulate Pn103: 104.79%
Pn170: 1400
@) info o ! warningo € Eror 0 PR212: 8976
Pn300: 500
Pn401: 38
Pn50A: 3100
Pn50B: 5543
] rrr 3
This tool is for estmation only! For accurate data please use a professional software! | For Close Loop Card Only! www. fscut.com

When inertia ratio is smaller than 200% machine runs in light load can reach
high speed cutting.

When the inertia ratio is between 200% to 300% machine runs in medium
load, cutting precision is declined compared with light load in high speed, cutting

speed and low-pass frequency should be lower.
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When inertia ratio is between 300% to 500% machine runs in heavy load and

cannot reach high speed cutting.

When inertia ratio is larger than 500% indicating serious defect in machine

design, servo system cannot complete adjustment in short time.

You can calculate a rough value of machine maximum cutting speed, travel

speed, and acceleration by ServoTools. The calculation results can be set in

CypCut > Global Parameter > Motion Control parameter. Experienced users can

calculate more accurate inertia ratio by servo tuning tool.

Note: The servo parameters calculated by ServoTools only for FSCUT system of

close-loop control card. Open loop control card should set servo parameter by

position loop control mode.

7.2 Motion Control Parameter Adjustment

7.2.1 Motion control parameter description

Speed, acceleration, low-pass filter frequency, corner and curve precision in

FSCUT4000 system are available for users to adjust, other parameters related with

motion control are optimized automatically. Parameter description listed below:

Name

Description

Travel Speed

The maximum travel speed. You can calculate by ServoTools and
input calculated value directly.

Acceleration

Travel The maximum travel acceleration. You can calculate by
Acceleration ServoTools and input calculated value directly.
Cutting The maximum cutting acceleration which directly influences

speed in cutting curve or corner path. You need to observe the
torque curve in servo tuning tool to adjust acceleration in cutting.

Low-Pass
Frequency

The filter frequency to suppress machine vibration. Suppression
works stronger under smaller low-pass frequency value.

Curve Precision

Curve cutting precision. Smaller value works higher curve control
precision and lower speed.

Corner Precision

The precision of NURBS curve fitting corner path. Smaller value
works more pointed corner cutting but also slow the speed.

7.2.2 Adjust cutting acceleration

Jog axis at high speed, 500mm/s for example, make sure axis move enough
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distance to reach the pre-set speed.

Monitor the torque curve in servo tool when jog control the axis, increase the
cutting acceleration if peak torque is under 80% of rated value, lower the cutting
acceleration if peak torque is below 80% of rated value.

Adjust the acceleration until peak torque reaches to 80% of rated value when jog
the axis in high speed. The acceleration lead screw structure can bear is usually under

0.5G. For rack gear structure is under 2G.

7.2.3 Adjust travel acceleration
You can calculate maximum travel acceleration by ServoTools. Or directly set a

value 1.5~2 times larger than cutting acceleration. When machine running without
load, motor peak torque should be under 150% of the rated value, and there should be
no mechanism deformation or vibration under this acceleration. The acceleration lead

screw structure can bear usually is under 0.5G. For rack gear structure is below 2G.

7.2.4 Adjust low pass filter frequency
You can adjust low-pass filter frequency (LPF) by cutting a part. Lower laser

power and make a marking cut on workpiece. Observe the quality of marking contour.

The marking graphic could be small circles in different sizes, hexagon, dodecagon,

star shape and rectangle etc. As shown in the below image:

Setup low pass filter frequency as high as possible as long as not reducing
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marking contour precision. The standard of contour precision should be no waving at
corner position in cutting star, rectangular or polygon etc. You can setup by
experiential value in below table. Setup the cutting acceleration then adjust LPF 2
levels around. The cutting acceleration has to match with LPF, you cannot setup one

of them too larger than the other one.

Level 1 2 3 4 5 6 7 8 9 10
Cutting 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1 15 2
Acceleration

(G)

LPF (HZ) 2 3 4 5 55 6 6 6 7 8

7.2.5 Curve precision and corner precision
It's recommended to use the default value. If it's really needed, you can fine tune

the value a little bit around the default value.

If curve cutting precision doesn't reach requirement, you can lower the value,
meanwhile cutting speed at curve also be reduced. Speed reduction is more obvious
under smaller precision value. If corner cutting precision is not satisfied, you can
lower the value, meanwhile cutting speed at corner also be reduced. Sharpe corner

will turn to round corner under a large precision value.
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8. FAQ

8.1 Cutting is Slow or Jamming

® In CypCut, open 'node mode' to view the drawing, if graphic contour made of
a lot nodes, please optimize and smooth the graphic before cutting.

® Check the cutting parameter setting see if there is improper setting of time
delay, or mixed time unit set 200ms to 200s for example.

® |f Zaxis jamming in lifting actions, check the BCS100 firmware version. If it's
BCS100 V2.0, make sure firmware update to V802 and later version.

® |If it takes a long time for laser to start emission, check the serial

communication of laser.

8.2 Corner Over Burned

® Raise the low pass filter frequency to reduce the acceleration and deceleration
time at corner.
® Raise the corner precision in global parameter to smooth the corner path.

® Modify the drawing, for example, change the corner path like below image.

® In layer parameter setting window, open speed-power regulating curve
function, lower the laser power at low speed position.
® Apply cooling point technique at corner position to cool off the heated zone

then resume cutting.

8.3 Laser No Emission

1. Check Laser Setting in Machine Config

® Check the laser type selection, for example, IPG YLS American version is
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different with Germany version.

If use serial or Ethernet communication, check in PC if select correct
communication port.

If use analog signal to control laser peak power, check if select right DA port.

Check if PWM and 'Laser on' signal select right 1/O port.

2. Check PWM and DA Output Signal

In CypCut > File > Diagnosis > Card Monitor input different DA and PWM
value, then measure the voltage output at DA and PWM port in BCL3724 1/0
terminal board.

If measured voltage is under pre-set value or no voltage output at all, try
change another PWM or DA port then measure output voltage again.

If it's confirmed hardware error, please contact technical support.

3. Check the Wiring

Check the wiring of PWM, DA, serial cable and other signal wiring with laser
control.

Serial cable must have shielding layer and pin 2, 3 are crossed.

4. Check Laser Status

Check laser status with laser software, test laser emission for trouble shooting.
When use serial communication, it's not allowed to use multiple software to
communicate with laser at same time.

If serial communication failed, use debug mode to check command and laser

response.
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9. Appendix

9.1 Fly Cut Operation Guide

9.1.1 Function
There are new functions for CypCut later than V6.3.495: “fly cut’ also named

‘scan line cut’ in CypCut. This function applied in thin sheet cutting, used to cut
arrayed parts of standard shape in high speed to improve production efficiency.
Function entry shown as below.

=} oooo |
U o HIN LS ERESE

Mest Array Group FlyCut Coedge Bridge Measure Optimize

- - -

G Linear Fly Cut

3000
L 78 Circles Flying Cutting - | |

9.1.2 Function description
Linear Fly Cut: select the rectangular array and create fly cut path. The fly cut

path will be along same direction and laser head will not lift traveling between cut

paths, meanwhile machine always maintain high speed in cutting.

Circular Fly Cut: select arrayed circles and create fly cut path. The cutting will

follow continuous path, laser head will not lift traveling between cut paths, meanwhile

machine always maintain high speed in cutting.
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9.2 Pitch Error Compensation

9.2.1 Pitch error compensation description
The mechanical error in ball screw and gear rack is an absolute existence, so the

actual mechanic character is different with its nominal character. For application of
high precision, it requires to measure mechanical error by measuring instrument like
interferometer, then offset measured data via cutting control system to reduce
mechanical error.

CypCut laser cutting software designed complete compensation functions to
create required machine actions for measuring device capturing data and offset error
measurement data from interferometers of Renishaw, API, Agilent, OptoDyne etc.
You can also set backlash error compensation directly if there is no interferometer

measured data.

9.2.2 Mechanical origin
Before measure mechanical error must return axes to mechanical origin to build

correct coordinate. CypCut takes origin point as reference to offset pitch error data. If
the origin position is different before and after pitch error measuring, then pitch error
offset cannot serve its purpose to reduce error even work in opposite effect.

Use 'Z phase' signal to improve return origin precision. FSCUT4000 system
provides encoder feedback channel for each motor axis to ensure control precision.

Set return origin direction of X/Y axis by machine design. Return origin direction
results in which coordinate quadrant machine runs with. If return origin towards
negative direction, then machine runs in positive range of coordinate. If return origin
direction towards positive direction, then machine runs in negative range of
coordinate.

You can repeat return origin and measure origin precision by interferometer. The

error of each origin should be no more than 5pm.

9.2.3 Measure pulse equivalent
The theoretical pulse equivalent is different with actual value due to mechanical
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error. Precise pulse equivalent can be measured by interferometer.

Machine Params

¥ hxis

Motor Botary -

Range 1,500 mm: *  Move
Encoder Ful/r 10, Dnn: -
Max Speed 500 mm_.fs: -
T hxis

Motor Rotary -

| Gantry

Range 3,000 mm: *  Move
Encoder Pul/fr 10, nnn: -
Max Speed 500 mm_.fs: -

M al
Servo Alarm KC - .
} ) CCH
10 mm - per 10,000 pulzes
' : CCH
Max EEM 3,000 RFl = f10v
Max Ace 46~ % Axis Check
Manual
Serwvo Alarm " - =
CCH
Gantry moter Dir Diff
. . CCH
10 mm - per 10,000 pulzes
Max EEM 3,000 RH v f10v T horis Check
Max Ace 4 G: hd

9.2.4 Mechanic error measure

In CypCut > CNC > Path function is to setup and create motion path for

interferometer to capture and record measurement data. Machine runs and pauses in

preset distance and time interval, meanwhile interferometer measures and records the

actual position at each pausing point. After measurement complete will generate a

data table of comparison between theoretical position and actual position.

Most interferometers in market, take Renishaw for example, has to setup travel

range, travel interval and time duration at each stop, like stop 1 sec every 30mm.

Interferometer capturing data or not is decided by the interval distance and stop

duration. First you have to setup several parameters:

Range: the range to be measured, usually a little smaller than maximum machine

travel range.

Interval: by theory, shorter measure interval will get more precise offset result.

Shorter measure interval will come with more stop points to be measured also take

more time for a whole measurement process. Recommended interval is

10mm~100mm.

Stop time: the minimum stop duration for Renishaw is 2 seconds.
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Make sure the zero point of interferometer and machine origin
in same position.

Check in CypCut machine config, pitch compensation function
should be disabled while still in measuring process.

9.25 Import measurement data to CypCut
The measurement data file can be imported in CypCut. CypCut can read

measurement file generated by Renishaw, API, Agilent, OptoDyne interferometer
software. If the measurement file of interferometer you are using cannot read by
CypCut, please contact our technical support. Below is where to import measurement
file:

Open CypCut machine config, in Machine > Pitch Compensation > Interferometer.
Compenzation type

(71 Mo compensation

(") Only compensate backlash

@ Complete error data Check

compensatlon

i Check_
Click | cenpensation will open below window.
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>

—;‘_D Load X -,‘P Load ¥ .’ Clear E Save | Reverse Data = Switch Pos/Meg

Pitch compensation test E\@

X Axis Y Axis
Index Position Positive Mea... Positive devi... Megtive mea... Megtive devi... Backlash -
1 a 0.0001 -0.0001 0.0422 -0.0422 0.0421
2 50 49,9998 0.0002 49,9969 0.0031 -0.0029 =
3 100 100.0237 -0.0237 100.0292 -0.0292 0.0055
4 150 149,9895 0.0105 149,9957 0.0043 0.0062 M
5 200 199.9722 0.0273 199.9674 0.0326 -0.0043
=1 250 248,9735 0.0255 248,8775 0.0225 0.004
7 300 295,9421 0.0579 2939,5a03 0.0357 0.0182
3 350 349,9025 0.0971 343,9352 0.0643 0.0323
9 400 399.9097 0.0903 399.915 0.085 0.0053
10 450 449,8995 0.1005 449,9023 0.0977 0.0023
11 500 459.8836 0.1164 459,8969 0.1031 0.0133
12 550 549.8622 0.1378 549.8735 0.1265 0.0113
13 600 599.8669 0.1331 599.8346 0.1154 0.0177
14 250 549,8406 0.1594 549,8508 0.1452 0.0102
15 700 ©5599,8073 0.1922 5599,8206 0.1794 0.0123 ~

Tria

Average baddash: 0.013 M Adjust baddash: 0.013 v mm

0.9
0.8
0.7
0.6
0.5
n4f--
0.3
0.2
0.1

u_

- - - - - - - -
0 200 400 800 800 1,000 1200 1400 1,600 41,800 2,000 2200 2400 2,600 2,800 3,000

| [FRever [] D:v

. 0 Load x . . . . 0 Load ¥ .
Click to import measurement file of X axis, click to import

measurement file of Y axis. Imported file will be shown in data table and graph.

com

9.2.

If the coordinate polarity in data table is different with return origin direction, then
pensation invalid.

6 The operation steps of pitch error compensation

1. Execute 'return origin' via CypCut;

2. Setup the parameter in Interferometer software;

3. Setup travel path in CypCut > CNC > Path;

4. Execute measurement program for interferometer to capture data;
5. Import measurement file to CypCut machine config;

6. Execute 'return origin' via CypCut;

7. Execute measurement program via interferometer again to check compensation result.
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9.2.7 FAQ
1. Pitch error doesn't change after compensation

You need to execute return origin after import compensation file to let
compensation data take effect.
If the pulse equivalent is too small, for example, less than 200 pulses per 1mm, the

compensation file doesn't work.

2. Backlash larger after compensation

If backlash gap became larger or even doubled, position error data might be offset

. . . . = Switch P . ... .
in wrong direction. Click B—— to switch over positive and negative data

group.
This happened most likely when polarity of interferometer measure range and

machine travel range not same.

3. Data curves are symmetrical

If the data curves of positive and negative direction are symmetrical in opposite
direction, the polarity symbol of one of the data groups is wrong. This is rare
situation, you can manually reverse the polarity symbol of positive or negative

position error data group, then import file again. Or contact technical support.



