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Thank you for using our products!

This Manual describes FSCUT2000 laser cutting control system in
details, including system features, installation instructions etc. If you
want to know more about CypCut laser cutting software that can improve
the performance of height controller while using together, please refer to
the help documents of the software. For any other information, please

contact us directly.

Please read the Manual carefully before using the controller and

relevant devices, so that you can make better use of it in future.

Along with continuous updating of product functions, there may be

some differences between that you received and the Manual. We will

apologize for any inconvenience.
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Chapter 1 Product Introduction

1.Introduction

FSCUT2000 is a high-performance ring opening laser control system developed
independently by ShangHai BoChu electronic technology co., LTD. It is widely used in metal and
non-metal laser cutting area. Because of its outstanding performance in medium power fiber
laser cutting area, it is favored by a large number of high quality customers.

When you buy the FSCUT2000 laser cutting control system, please read the Manual carefully
before using the controller and relevant devices.

FSCUT2000 laser cutting control system is composed of standard accessories as shown

below:

Name Model Number
motion control card BMC1204 1
terminal board BCL3762-V5.0 1
Extension wire (with a guard sheet)y | C37-40 1

37-pin cable (2metres) C37-2 1

62-pin cable (2metres) C62-2 1

Servo cable (1.5metres) C15-1.5 3
Dongle Micro Dog 1

laser cutting software CypCut 1

2 System Connection Diagram

BMC1204 card applies PCl interface whose external size is 213mm*112mm. A control card
has two sockets; JP1 is a DB62M socket and connect matched C62-02 cable to BCL3762 terminal
board; JP2 is an external expansion cavel socket and connect C40-37 expansion winding
displacement (with catch) to back of computer case first, and then connect C37-02 cable to
BCL3762 terminal board.

Connect the system is shown below:

8 (800) 555-63-74 www.purelogic.ru
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The interior of computer

X axis servo drive

Y1 axis servo drive

Y2 axis servo drive

Technical parameters

Motor

4 axis with high-speed pulse output, maximum frequency 750kHz.

3 axis with encoder feedback channel, four-frequency can be up to

8 (800) 555-63-74
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motion | control signal 8MHz.

control each axis with plus-minus limit ,origin signal,servo alarm signal.

each axis with servo-enabled signal.

control cycle 1ms.

motion control | “S” speed-up&speed-down.

performance velocity look-ahead, intelligent speed-up&speed-down.

the speed limit of small circular arc .

the smoothing of turning .

Laser control signal 1 circuit PWM signal,choose 24V or 5V by dial switch.

2 circuits 0~10V analog signal .

1/0 12 circuits general input interface.

18 circuits general output interface,10 circuits relay output,

the other 8§ circuits thyristor output.

work environment temperature:0~55°C

humidity:5%~90%,no condensation

Power Requirement 24V,2A

3. Control card installation

3.1 Installation Steps

Please carefully handle them, and touch effective grounded metal
parts before touching control card system or inserting/removing
control card to prevent static electricity from damaging motion
control card, and please wear electricity-proof gloves

(1) Shut down computer, insert control card into PCI slot, and fix control card and
catch screw of expansion winding displacement

(2)Start the computer and “Found New Hardware Wizard” pops up; click “Cancel”
button as shown below. If this window does not pop up, it means control card is
not inserted correctly, so please repeat step one

(3)Install CypCut software, simultaneously BMC 1204 card driver and softdog

8 (800) 555-63-74 www.purelogic.ru
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(4)Open the device manager to confirm the installation successfully.If the
following icon appeared:

- E5 EMI-iEE R TEsT I
:EFENC 1 200 E s E =

it show that the installation was successful.

3.2 Recovery processing

(1) if starting the computer, “Found New Hardware Wizard” does not popup, or
control card cannot be found in device manager, which means control card is not
inserted correctly. Please replace PCI slot or computer, insert and fix control card
then, and reinstall the software.

(2) if there is yellow exclamation mark with the device, please double click

Rl Device ,open attribute page and select “details”.

8 (800) 555-63-74 www.purelogic.ru
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(3) The first half of “device instance ID” is FEIYVEN_B1258DE¥_1204 which means the
computer correctly identifies motion control card and software installation may
fail. Please reinstall Cypcut software. If it fails again, please contact with our
technician

(4) The first half of “device instance ID” is not FEI*VER_B1Z54DE¥_1204 which means the
computer doesn't identify motion control card. Please shut down the
computer,change the PCI slot, fix the control card again and reinstall the
software.

(5) If step three still fails, control card may be damaged, please contact with our
technician.

8 (800) 555-63-74 www.purelogic.ru



10

10118

FSCUT2000 laser cutting control system
The configuration terminal board of BMCI1204 isBCL3762-V5.0,as shown

below:

Chapter 2 Port Instruct

o

PWM- PWM+ DA1- DA1+ DA2- DA2+ COMCOMCOM COMCOMCOM COMCOMCOM COMCOMCOM COM COM COM
2 %%
ORI IO O ) IO OO (OO [CRC N )

% %%
OO OO (CRC RN (CRCON )

IN12IN11IN10  IN9 IN8 IN7  IN6 IN5 IN4 IN3 IN2 IN1

BCL3762-V5.0

AVCOM  24V24V 24V OUT OUT2  OUT3  OUT4  OUTS ouTe out? ours ours ouTH0 OUTI1~13  OUTH4~6  OUT17~18
SONG %90 %290 %% NNV INNINNIG 2 212 2912 % %1% % %)% %% %%01% % %) %% %

HEIEMA XL 1 COMCOMCOM COMCOMCOM NOCON NOCON NOCON NOCON NOCON NCNOCON NCNOCON NCNOCON NCNOCON NCNOCON 011 012 013 014 015 016 017 018 COM

BCL3762-V5.0 terminal board is installed by rail and also installed permanently.
www.purelogic.ru

Its external size is 315mm*107mm with DM62M and DB37M interface in two sides
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corresponding to JP1 and JP2 of BMC1204. Use C62-2 cable to connect terminal
board DB62 interface with JP1 port on the back of control card. JP2 interface is linked

by C37-40 baffle wire and then is fixed on erection fixture of computer with bolts,
and use C37-2 cable to connect it with DB37 socket on terminal board.

The three DB15M interfaces on the top left corner are servo control signals, from
left to right are X axis, Y axis and W axis. When being used as longmen double-drive,
W axis is Y2 axis. When being used as pipe cutting, W axis is rotation axis.

High-low terminals on bottom left are respectively plus-minus limit and origin
signal of X axis and Y axis. High-low terminals on upper right are W axis of origin
limit and general input interface. All the low terminals are break-over and are COM
ground, namely 0 V.

The interface on bottom right is 18 circuits general output interface. There are 10
circuits relay output; the other 8 circuits are thyristor output. The first 5 ones of the 10
circuits relay output only have normally open contacts and the second 5 circuits have
normally open contacts and normally closed contacts. The 8 circuits thyristor output is
24 V general cathode output.

The three 2--pin terminals right above are 1 circuit PWM and 2 circuits DA
analog signal.

There is a 4-direction dial switch below the PWM and DA analog signal, its

usage is shown below:

Switch P1 and P2 control the voltage of PWM

P1 P2 Implication
On Off PWM voltage is 24V
Off On PWM voltage is 5V
Switch P3 and P4 control the signal source of PWM
P3 P4 Implication
On Off PWM generated by PUL4- of the fourth axis
Off On PWM generated by independent PWM signal

8 (800) 555-63-74 www.purelogic.ru
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Chapter 3 Wiring Instructions

1 Signal type
1.1 Input signals

Input signals include: plus-minus limit, origin and general input. BMC1204 card
input is active low level: support normally open and normally closed mode (modify
polarity of input port through “platform configuration tool” of CypCut software).
When the setting is normally open, input port and 0 V break-over are active; when the
setting is normally closed, disconnection of 0 V is active.

Input port polarity can be modified through hardware jumper. Now IN10, IN11
and IN12 input ports support this function. Jumper has two states, ACT _LOW as
shown in the figure, means low level is active (inputting OV voltage is active);
ACT_HIGH as shown in the figure, means high level is active (inputting 24V voltage
is active). Default state is ACT _LOW.

® @ ® | /crLow

Q@ ® @ | /crHicH

Typical connection of optoelectronic switch as below,which must use 24V switch

of the NPN type.
BCL3762 Vi S
COM I
]
Y- 00
o(C
]

24V T+

Typical connection of contact switch is shown below:

8 (800) 555-63-74 www.purelogic.ru
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BCL3762 fiil 5 RO
COM q COM |

Y+

(o]

NO

Typical connection of magnetic switch as below,which must use 24V switch of
the NPN type.

BCL3762 Tl SR R T 26
COM q oV

IN6 9 o

24V q V+

1.2 Relay output signal

Load capacity of relay output contact on terminal board is: 240VAC/5A,
30VDC/10A. Controllable small power is 220 V alternating load. Please circumscribe
contactor if connecting with big power load.

The connection of relay output and contactor is shown below:

BCL3762 HLEEI

T
T e
|
|

e |24V ! o
iﬁ%%o T <l> .
H,
™ ° &

8 (800) 555-63-74 www.purelogic.ru
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1.3 Thyristor output signal

There are OUT11~OUTI18 thyristor emitter output on BCL3762-V5.0 terminal
board and it can directly drive 24V direct current device. Each current supply capacity

is 500mA ,typical connection is shown below:

BCL3762
0UT16 !
|
2AVE IR
EER A
COM |

1.4 Differential output signal

Pulse command of control driver is “pulse+direction, negative logic” . The

highest pulse frequency: 750 kHz. The pulse mode is shown below:

IE¥% R
>t >
|
|
|
|

PUL+

I Y ¥

DIR+

The output way of differential signal is shown below :

VCC
PUL-

PUL
I PUL+
L

8 (800) 555-63-74 www.purelogic.ru
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1.5 Analog output signal

There are 2 circuits 0~10V analog signal in the terminal board.

Range OV~+10V
Maximum current load 50mA
Maximum capacitive load 350pF
Input impedance 100K Q

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

1.6PWM output signal

BCL3762 terminal board has 1 circuit PWM pulse width signal which can be
used for controlling average power of fiber laser. PWM signal level is 5 V or 24 V for
selection. Duty cycle is 0%~100% and the highest carrier frequency is 50 KHz.The
output way of PWM signal is shown below:

vee

PW1E 5 —t

O [P
O |pwu-

We strongly recommend that users install PWM+ signal to a relay output port in
series (PWM-enabled), then access laser, which can avoid laser light leakage in
modulation mode. Please refer to 3.4.3 Fiber Laser Connection for more details.
Furthermore, please adjust PWM signal level. Select 14 V or 5 V level through dial

switch.
2 Terminal Instructions

2.1 External power source

External power source provide direct current 24 V for BCL3762 terminal board.

8 (800) 555-63-74 www.purelogic.ru
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24 V and COM connect respectively 24 V and 0V output interface.

2.2 Servo control interface

The three servo control interfaces on BCL3762 are DB15 two-row bores, and pin

definition as below:

1 2 3 4 5 6 7 8

Q OOO0OOO00OO0O Q
OO O0OO0OO0O0 O

9 10 11 12 13 14 15

There are two kinds of servo cables matching it:
The first one is C15-1.5 (produced before Oct.2013)

15-pin servo control interface

"1 puple | Pue | 9 Orangerblck | P

The other one is C15-2.5(produced after Oct.2013)

15-pin servo control interface

| yelow | PULe | 5 | yellowbiack | PUL

+24V,0V:24V DC power supply for servo drive;

SON:servo on,the output of servo enable signal;

8 (800) 555-63-74 www.purelogic.ru
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ALM:alarm,the input of servo alarm signal;
PUL+,PUL-:pulse(PULS),differential output signal;
DIR+,DIR-:direction(DIR),differential output signal;
A+,A-,B+,B-,Z+,Z-:three phase of encoder,input signal;

The SON and ALM signal can be modified through hardware jumper.

SON ALM

® @ | AcT Low ® @ | AcT Low

e€® 0|\ i | @® @ |act HiGH

Jumper has two states, ACT LOW as shown in the figure, means low level is
active (inputting OV voltage is active); ACT HIGH as shown in the figure, means
high level is active (inputting 24V voltage is active). Default state is ACT LOW.

Please see the figure below for connection of Panasonic, Yaskawa, Mitsubishi and
Delta servo drivers

Please read below information when connecting driver of other brands:

(1) Please determine whether the type of servo driver SON signal you select with
active low level (It is ON when connecting with 24V GND break-over)

(2) Determine servo driver parameters are: pulse signal type is”pulse + direction”

(3) Determine whether servo driver input terminal with external crash stopping
signal input and the signal logic

(4) Before servo trial operation, provide 24 V power supply for terminal board,
for servo needs 24 V power supply provided by terminal board

(5) if driver still cannot run, confirm that driver parameter is not using “positive
&negative input inhibit”

(6) Connect shielding layer of signal line with servo driver case

8 (800) 555-63-74 www.purelogic.ru



o

FSCUT2000 laser cutting control system

IHE!IIII

iR ZEDB 1 SR AR AEs )45 1

FA RMINAS—AfR] IR50PHE [

R AEDB 54m] AR5 il
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{5454 31 Bk 51| {5 4
PUL+ | 1 A ~ 3 | puLst
PUL- | 9 } \ f \ 4 | PULS2
DIR+ | 2 l ] } 5 | SIGN1
DIR- | 10 : l | ‘ 6 | SIGN2
, | ,' |
A+ 3 [ t 1 21 | OA+
A~ |11 — — 22 | oA-
|
B+ |4 — | i 48 | OB+
B- |12 — —1 49 | oB-
7+ |5 — — 23 | 07+
7— 13 1 1 24 | 07—
[ [
24V_| 8 L o 7| comr
SON | 6 L1 - 29 | SRV-ON
CIR | 7 ‘ : ‘ : 31 | A-CLR
ALM | 14
ov |15 | L ii é§ﬁ+
\ V| -
T 36 | ALM-
L ______— —

22 )] = -VAa] ik 50PFz I

AR Il Pt Wi 2% S ES 4
pUL+ | 1 ,‘\_ —n 7 [ PULS
PUL- | 9 - { \ 8 | =pULS
DIR+ | 2 = = 11 | SIGN
DIR- | 10 1 T 12 | %STGN
I Iy
A+ |3 L — 33 [ pao
A~ |11 L L 34 | *PAO
B+ |4 - Ly 35 | _PBO
B- 12 - L 36 | *PBO
7+ |5 L [ 19 | PCo
7- |13 : : : : 20 | *pco
21V | 8 : : l : 47 | voav v
SON 6 T | T | 40 /S—-ON
CLR 7 ™ T 44 | /ALM-RST
ALM | 14 - ™ 31 | ALMt
ov |15 T — 1 | sG
L—T——J L—32Am—
_______ 4
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b RA FEDB 15 ] Al il 42 11 — ZEMR-J3-Afd] AR50PHE I
EREACIL: B2k 51| (554
T T T
PUL+ | 1 m N 10| pp
PUL- | 9 = T 11| prG
DIR+ | 2 — — 35 [ NP
DIR- | 10 — — 36 | NG
I ([
A+ 3 T l T l 4 LA
B+ 4 } I 1 T 6 LB
B- | 12 ] ] 7 | LBR
Z+ 5 } | t 8 L7
7- |13 ] | : 9 | L7r
| |
! ||
24V 8 } : | 20 | DICOM
SON_| 6 — : ,' 15 | soN
| 1
T R 11
T I T ,
ov_ |15 — — ] 46 | DOCOM
_______ 1 __
AR DB 54A] Al s il 2 11 = ZEMR-E-AfA] AR 26PH% [
5544 |51 B 51| {55 4
PUL+ | 1 ,‘; ;‘\ 23 | pp
PUL- | 9 - T 22 | po
DIR+ | 2 1 T 25 | NP
DIR- | 10 — — 24 | NG
| |
A |3 j l i l 15| 1A
A~ |11 — — 16 | LAR
B+ |4 — — 17 | 1B
B- |12 } | : | 18 | LBR
7+ |5 } ' 19 | 1z
- |13 — — 20 | L7R
|| ||
| || 2 | opc
24V | 8 | 1 l 1 | vin
SON | 6 - L 4 | soN
CLR_| 7 . : \ : 3 | RES
ALM 14 | } 9 ALM
oV 15 \ / \ / .

13 | sG
]
T L—s EMG
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A AEDB 1 54a] AR EE il 1

£ 15 ASD-AfA] IR 50PH% I

DB15 servo interface

ERE Al bR 51| £ 4
PUL+ | 1 - ~ 43 | PULSE
pUL- | 9 { \ : \ 41 | /PULSE
DIR+ | 2 ! ‘ { ‘ 36 | SIGN
DIR- | 10 ! | J | 37 | /SIGN

|
[ R — 21 | o
A- |11 — — 22 | /OA
B+ 4 I } I f 25 | OB
B- [12 — —1 23 | /OB
7+ |5 — —t 50 | 0z
7- 13 1 1 24 | /07
24V | 8 || L | 11 [ comr
SON | 6 \ : ‘ : 9 | DII_SON
CLR 7 l , 33 | DI5 ARST
ALM | 14 ™ \ ; 28 | D05+ ALRM
ov |15 45 | CoM-—

/ /
\L T- A T— 27 | DO5-
_______ r

Fuji—-Shi A5 servo 26—pin interface

Shielded wire

PIN [No.
PUL+ | 1
PUL- | 9
DIR+ | 2
DIR- | 10

A+ 3

A- 11

B+ 4

B- 12

Al 5

7~ 13
24V 8
SON 6
CLR 7
ALM 14

oV 15

8 (800) 555-63-74

No. PIN
7 CA
*CA
20 CB
21 | *CB
9 FFA
10 | *FFA
11 FTB
12 | *FFB
23 FIZ
24 | *FFZ
1 COMIN
2 CONT1
3 CONT2
17 | OUT3
14 | COMOUT

www.purelogic.ru
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2.3 origin limit

X-: the limit of minus X direction, dedicated input signal and low level is active;

XO: the origin signal, dedicated input signal and low level is active;

X+: the limit of positive X direction, dedicated input signal and low level is
active;

COM:GND,the general circuit of the above three signals;

Y-: the limit of minus X direction, dedicated input signal and low level is active;

YO: the origin signal, dedicated input signal and low level is active;

Y+: the limit of positive X direction, dedicated input signal and low level is
active;

COM:GND,the general circuit of the above three signals;

W-: the limit of minus X direction, dedicated input signal and low level is active;

WO: the origin signal, dedicated input signal and low level is active;

W+: the limit of positive X direction, dedicated input signal and low level is
active;

COM:GND,the general circuit of the above three signals;

Configurate or change these parameters through “platform configuration tool”
coming with the CypCut software. Please refer to chapter 4 platform configuration

tool for more details.
2.4 general input

There are 12 circuits of general input with IN1~IN12. Configurate 12 circuits of
general input into various custom buttons or alarm input through “ platform
configuration tool” coming with the software.Please refer to chapter 4 platform

configuration tool for more details.
2.5 general output

There are 10 circuits of general input with OUT1~OUT10. Configurate 10
circuits of output into “laser”,”auxiliary gas” through “platform configuration tool”
coming with the software.Please refer to chapter 4 platform configuration tool for

more details.
When selecting BCL3762-V5.0 terminal board, besides 10 circuits relay output,

there are also 8 circuits thyristor output interfaces which can directly drive 24V direct

current device.Please refer to chapter 4 platform configuration tool for more

8 (800) 555-63-74 www.purelogic.ru
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details.

DA1 and DA2 are 2 circuits 0~10V analog signal output.Users can configurate
these 2 circuits output into the control signal of “laser’and”auxiliary gas”.

2.6 PWM input

When configuration of the laser into”fiber laser” through “platform configuration
tool” coming with the software., PWM output port will be activated and used for
controlling fiber laser average power. If configuration is for other lasers, PWM

interface will not output signal.

Connection Diagram

8 (800) 555-63-74 www.purelogic.ru
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3 Laser connection

3.1YAG laser connection

Directly connect output port whose configuration is laser output signal to laser,
which will not be covered here.

3.2 CO2 laser connection

Here Nanjing Optical Valley Nuotai NT-2000SM CO2 FAF laser is included as an

example, and lasers of other brands are similar

BCL3762 V5. 0% T AT i AR CO2 BRI A% 16PH Sk

5 | BRLEOV
2 HL Tl il

EP5 ik

SPag fik b
16 | JFIREmoV
14 | MU
15 | HUBEI

e HUMOL R N B
SN, BRI R
VR PNIE YN B
HNO.

12| LB I R
10 | JCUE it y5.CON

3.3 Fiber laser connection

Here are some fiber lasers as examples, and lasers of other brands are similar.
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IPG_YLR R 564t 2% 25P 3k

| Z4 HgumiEl
| 2 | T4 HAUEIE2
1 filiRS232 DBY 3 | KA HBUEE
4 | 4 HAURIE]L
/1‘
6.2.
1@ 8 S| 5| R
8.3. 6 | RS232 Rx
‘e L7 | RS232 COM
9@ 1
‘@
\

BCL3762_V5. 2¥iFAR

15 | BIEiAS+

16 | BIGiEH-
TEAE A B A A
B, —AHERER
A FHIZE 75 8 B #44L

10 | G F2 8 sh 4
11 | F2 A shiz 4l
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IHE!IIII

BCL3762_V5. 28k F1k

IPG/E E RRYLS R 71| ot 58
64PinZ I XP1

24V 4k HEL 2%

\

§

C1 Laser ON
Al Laser Request
A2 Program Start
A5 Guide Laser On
A16 | Common
A6 | Anolog Control ON
B15 24V
B16 ov
B2 Emission ON
25Pin{E M XP2
Al | OGRS+
A2 | EOGIHHI-
Cl | =& HBEIE]
| C2 | %A HAUEIE2
| C3 |4 HAUEIE2
C4 | A HBUEIEL
TPin¥% [ XP4
Al 0710V
A2 AGND
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o

BCL3762_V5. 2%5 T 1k

IPGE ERRYLS R 1| B 5%
64Pin¥Z I XP1

24V 4k H1 5%

\

%

[]

Al Laser Request

A2 Program Start

A5 Guide Laser On

Al6 | Common

A6 | Anolog Control ON

B15 24V

B16 ov

B2 Emission ON
25Pinf 1 XP2

Al | OGRS+

A2 | BOLTRS-

A8 Remote Mode

A9 Remote Mode

Cl | =& HBUEIEL

C2 | %4 H PUHIE2

C3 |4 HAEIE2

C4 |4 HBUEIE]

C5 Power On

C6 Power On

TPinfE 1 XP4
Al 0710V
A2 AGND

8 (800) 555-63-74
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|I%i|||

SPI-500W R4 Laser Systems

InterLock
1| 4 HAgEE]
|:‘ 2 | 74 HAHEIE2
4| A HAUEIE2
5 | 4 HAiEIEL
L JiRRS232 DBY
/1 RS232 Comms Port
6.2.
s .—T 2 | RS232 Tx
‘e 3 | RS232 Rx
8@,
° L 5 | RS232 CoM
9@ |
@
\

BCL3762_V5. 2¥i-FAR

Mod Input TTL

HOt I+

oG -
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JK/GSI-500W-FL

SK11
FELARRS232 DBY U | 2 pomesn 1
2 LAl
/ PL]. EFAE%‘%J\VZ
le 5 | TfF A 1
6@ i
2 = | 2 |RS232 Tx 6 I1’E‘aﬂaé@ﬁ 2
®q D, G 3 [RS232 R |: 7 | A
8®, . 15 | /AR
ve. ® s 5 |RS232 COM e
i 3 | TIEGHa 1
— 10 | B/ 2
9 A 1

BCL3762_V5. 2% TR

SK101

WOt i+
WO -
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FRS232 DBY

RayCus—400/500WiE £280: 58
InterLock

b | 224 HANEIEL

c | “EHYUHEIEL

/1 COMMAND RS232
o
6@
°e 9 ._T\ RS232 Tx
e s RS232 Rx
i 5 | RS232 COM
9@ |
oY
\
BCL3762_V5. 285 F#% INPUT MOD
O )+
BOGIEH -
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Max £l ZHE500W
InterLock

KA L% 2
KA % 2B

BCL3762_V5. 255 F1R

BIZBOERE D

Bon S+
Bt

AW
e AE+

A
L Th

PD+

When the laser used supports remote control, such as serial interface or Ethernet,
we strongly recommend that you connect remote control port (serial interface or
Ethernet) and start the function. After starting remote control, CypCut software will
monitor in real time laser and can operate laser by communication. Therefore, when
you connect serial port, there is no need to connect analog quantity interface to
control laser peak power.

Notes: Don’t connect remote start button, especially when there is no good

ground with laser, we don’ t recommend users connect remote start button, for it is

8 (800) 555-63-74 www.purelogic.ru
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easy to make laser breakdown.

3.4 Points of serial connection for attention
Considering from system stability, we suggest using network for communication

of PC and laser. If using serial connection communication, please pay attention that

case serial port connects and shielding layer must be ground connection.
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Chapter 4 Platform Configuration Tool

1 Installation and operation

When you install CypCut software, your default selection is platform
configuration tool.

Click “start”- “all programs”- “CypCut software for laser cutting”- “platform

configuration tool” (the icon is v ) to operate platform configuration tool software.

“CypCut software for laser cutting” in the path is name of software. Different

customers have different software names.

2 Password Input
Before operate platform configuration tool, password box will appear as shown

below:

1

EEAEE BX
BT TR EEIEIES , HHAEH

| m= || B |

Input correct password and click “OK”, and you can start platform configuration.
Notes: users should do parameter configuration based on actual configuration of

cutting platform and wrong configuration may lead to unpredictable consequence!
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3 User interface

P|09‘.}v FERETA = =3 =
= :J-‘ o = 73 3
=& | T e | Q L. |
H BT b=k s EESEE | |#ksR AesE  RESE _JEE‘ BRgA BRI
mE | R (]
ki 2 HEER
=xza | [nwan o | U=
= T 000 x 240. 00 (um x mn)
Bl =38 WS 2 HIEF) 10,0000 THAE 321 THGP
- | TRk E EiEzh 10. 0000 ZAHE 10000 7Bkt
EIEEIE BELS TH FRHE
BHEE S EEE=h—f] T EzL0000. 00--Bkid
L Tihz
i | FEITREET 9999.00 mn/s
e BESIERAIERE 9993. 00 mnfs
e
SEBNS BESER
xgggﬁﬁﬁj Eﬁ
y 1 =N, 1
BABH (2 B3 .
R f=a ) 3
BEA EH ==Y
.+ 50,00 nnf
B2, 5.0 m:?:
BRI 10,00 mmf's
BrERER
ERBEAR 2 e TEGHE
l DA CIEE EH
DARERFEE 0™10v
IFGR S YLF-500
HaRi=8
Sl BC3100, IFHMHE: 192, 185.0.188
sS4
et | 5 SHHO
REER
{EIRIRE CEHD [i]

Main interface of platform configuration tool is information overview; the left

and the upper convenient buttons are for entering various parameters setting page;

blue selected box as shown in the figure above is convenient button for controlling

laser, and adjusting auxiliary gas. Click left

Data file.

“configuration files” button to locate

Double click information overview to enter into parameters setting page for

current information, such as: double click

tool setting page.

“mechanical structure”

to enter machine

Click “Open” button to open existing configuration files; Clicking “save”

button is to save information.

Notes: Data files include various configuration information of CypCut software.

8 (800) 555-63-74
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4 Mechanical structure configuration

Pl S
X SERE :
i3
NETIESEE ¢ 350mm
wEEE | 0] BRWE | sse1 Dhe
Y SERE :
O itz © Mikzh S -
HHTIZSEE: | 240 XM YERT Va2
EE, | 10| EME 10000 ki

 BACE = HAIEVRERS , SIS RE RN EA FEEMEEERE.

[E=E i T = [E=3e 7 =
BER—EHE | 10000 “-Rkid
' EHEHIE
IR PR | TE—NIEAF » FASKTNERE.
FEISIRAER 9,999mn/s| FEBAMERE: | 99, 999m/s" BREEEERFE '
BEPEIRAEE: | 9,9%6m/s EERALIEE: | 99, 99%m/ s O LATS SR IE XS
' © AR 13
@ ERRARK .
5 o 1000mm > &
O AFsMz O RFMER EIEEs @ SRR T ME : W

R -
HEIMEEE T

Select drive mode for X axis and Y axis (single drive or double drive) based on
mechanical structure and then configurate information of rotation axis.

X axis range: width of rectangle on CypCut painting interface. After start soft
limit protection, max range for X axis.

Y axis range: height of rectangle on CypCut painting interface. After start soft
limit protection, max range for Y axis.

Pulse equivalent: pulse count sent for 1 mm motion. Count automatically by
actual motion distance and pulse count, and millimeter value can be set as four digits
after the decimal point. Pulse equivalent= pulse count/ millimeter value.

Rate limitation: limit max speed and acceleration for CypCut software.

Pitch Compensation: error compensation for lead screw.

Verticality correction: when installation of X axis and Y axis is not 900, the

deviation can be eliminated through “Verticality correction” .
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5 Back to the origin configuration

o] J&

WERSHE: OfEm OFM  SHERSAE: OfRE OER
ERSFHES : OFS OB TRAEEE: 2R v
wREEES :  EmEES:

HEAER S0mm, = EEE : 10mm
FEENDER 10mm{=

SEAREFXBR S (FERAZHEES)

HEsnd

OF R

Origin direction: Different type can select different back to origin direction. Back
to origin direction determines quadrant tool coordinate is in. For example, if X axis

and Y axis select negative back to the origin, tool motion is in the first quadrant.

Sampled signal for back to origin: if users select limitation signal, origin switch
can be replaced by limitation switch in the process of back to origin to realize coarse
positioning.

Z direction signal: whether to use Z direction signal and sampled signal
determines specific process of back to origin. The system will show a whole process
on an image based on different back to origin way.

Coarse positioning speed: approach the origin fast and 10mm/s is recommended.

Fine positioning speed: approach the origin fast and 50mm/s is recommended.

Rollback distance: a distance for back in the motions of back to origin can ensure

distance of mechanical origin.

6 Laser configuration
CypCut provides lasers for YAG, CO2, IPG, Raycus, and SPI and other fibers, and

different fiber types correspond to different parameters.
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6.1 YAG laser configuration

BOLEE
o aRsER
@i Coe  O1ee B OSFTEF OReyeus®#  Oo6sT/TeH O BT OMeinan

YAGENTEERECE

WSO -

Laser output port: output port for setup switch laser.

6.2 CO2 laser configuration

By gReR |
Ome  OFE  Om6 %F OSPIHF  OReyensh#F  OGSIIREF OUEKAE  Oheinan

COZErtaRicE
bl : 11 ~ FEE A,
B :
R B 14 v
DAIRAERE: G (EH a1 Opaz
DAEE SR - (I 0msY (=) 010V
BNTHEE 126

Mechanical shutter: output port for controlling mechanical shutter.

Electric shutter: output port for controlling electric shutter.

Response input: output port for response signal after mechanical shutter.

Laser form: set laser form as continuous wave, gate pulse and strong pulse
through laser form 1 and laser form 2.

DA port: 1204 card provides 2 circuits of analog quantity and any circuit can
control laser output power.

DA voltage range: analog quantity range for controlling pulse power.

Minimum power: minimum for pulse power.

6.3 IPG laser configuration
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BOLE
EhagseR
Owme Otz @OFFESE O OReyeusF  O6LImEd OEESE  OMeinan

PYIME SEERE + PWIME S L -

DAlROIEE : O ER Opal Cpaz ()BCS100-DA1 () BCS100-DA2
pamEREE: Q0 Qom0
PG ERACE
PGRIS @YIRFEF@00/5000) O VSFRI-EER CIVLSHR T3 EhE
[ FRiTE Sahiesl
StartfE S5O :
1 & OiEHlPcE R [] B FlEE Sirc e S8 i
sAen: | |

PWM-enabled signal: select a relay output port as PWM-enabled switch, which
can avoid laser leakage or wrong trigger under modulation mode.

DA port selection: 1204 card provides 2 circuits of analog quantity. Any circuit
can control laser peak power. Don’t use this port when using serial port or remote
control.

IPG fiber laser configuration:

Remote start button:

After IPG fiber laser key switch selects remote control mode, start laser through
remote start button. After selecting this function, signal output port is set
corresponding to remote start button. (This function is not recommended, for it is easy
to cause laser breakdown).

IPG remote control:

After starting IPG remote control, CypCut software will monitor laser in real time
and operate laser through communication. Motions, such as Emission, Guide beam,
Current, etc, are realized. After selecting this option, DA port will be not available.

IPG remote control provides serial port and network, so users can set serial port
or network IP address based on actual condition. If communication of PC, laser and
BCS 100 applies network communication, please don’ t repeat segment. For example,
if heightening machine segment is 10.1.1.x, laser can set as 192.168.1.x. For system
stability, network is recommended. If using serial port communication, case and
shielding layer of serial port connector must be ground connection

If using beam provided by IPG laser, beam port of “ Programmable
Output/Input”  cannot be set.
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6.4Raycus/SP1/GSI/JK laser configuration

BOLEE
BhcaREteRy
Cirae (coz

ﬁ O RaycusTHET O GSL/TEYEET O BIEECL O Meiman

PWIMIE SRR + PWIME S L -

DAROEE : (O T ER Opal Cpaz (O BCs100-DA1 ()BCS100-DA2
pAmtEFEE:  O0~5V @ 0~10v
[7] e F s B B | 19200 v| (iRt

Except remote control, Raycus and SPI fiber laser as well as IPG fiber laser

configuration supports serial port communication.

7 Heightening machine configuration

7.1Use BCS100 network heightening machine

HEa

FIEEENE :
IFHHE : 192 185 0. 186

i PEE R

If using network heightening machine matched by the company (BCS100), please
set IP address which should be as the same as the network address in the BCS 100

parameters.
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7.2 Not use BCS100 network heightening machine

WS

mOECE
LIFiRA 0T . IR EESIEFEEE . TR ESREIEEE=.

AR 2 ]
bt/ A TRERRE

fB1E/Ho1d E

SR o v

SRR

BHERES: 0 [v] (A
FEeET: G EEFE O &EF

CypCaut also supports input/output to control heightening machine of other brands.
Users can set it by themselves. Rise (close following) and stop (Hold). Output port for
raise and decline and input port for following signal.

Start following: open the input port for following.

Raise/finish following: set (close following) output port for raise.

Stop/ Hold: Stop output port for Z axis motion.

Click to raise: manually control input port for Z axis raise.

Click to decline: manually control input port for Z axis decline.

Follow signal: collect input port for following.

Signal level: set effective mode for controlling level.

Notes: if portis “0” , it means it is not available. If there is no this signal, please

don’ t set randomly, or it may cause logical error!

8 Auxiliary gas configuration

HBS &
BEEE 5 [v] [ EREEA. EEMESE dEEs)
ESFER: 0 ] ] R b P R S (- 10V 45
g5F%: 0 | Ot
AR b [V Ome
FSEART : Oms () BCS100-DAL

() BCS100-DAZ
Master control valve: set output port for auxiliary gas.
Air switch: set output port for air selection.

Oxygen switch: set output port for oxygen selection.

Nitrogen switch: set output port for nitrogen selection.
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o

When users select BCS100 heightening machine, use any of 2 circuits of analog

quantity provided by BCS100 to control proportional valve to adjust air pressure of

auxiliary gas, and also select 2 circuits of analog quantity1204 card to regulate air of

auxiliary gas.

If selecting “use high-pressure valve, low-pressure valve to regulate air” , users

can set input port and name of high-pressure valve and low-pressure valve.

EHEER. EEERTSE GRES)
L] =R EE PRI A S SE - 10viZEEE:

R
ZF it T
FISA ™ e
5 A
EFR S A =
IEIS A
a (vl 1

B

9 Alarm configuration

RERE

EIRARE
OFzr OFF ©FA

[CnEsis SHRER AR
MIFRE Bkt
FFeERE] =l
BAREE kit
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A3 o ]

Xt OFF OFM
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9.1 Servo alarm

Inactive: not handle servo driver alarm.

Normally open: servo alarm signal is normally open and only alarm signal of a
few drivers is normally open.

Normally closed: servo alarm signal is normally closed and the alarm signal of

most of drivers is normally closed.

9.2 Encoder alarm

If X axis or Y axis in platform structure uses double drive, please set error alarm
parameters of double shaft drive. If bilateral error reaches certain value (allowable
deviation) and lasts some time (duration), the system will appear “ big deviation
alarm of double shaft drive” . If deviation value reaches instantly allowable maximum

deviation value (maximum deviation), the system will immediately produce alarm.

9.3 Emergent stop button

Configurate input port for emergent stop button, and here emergent stop is an

input signal. If input port is active, emergent stop alarm will be produced.

9.4 Customized input alarm

Users can add other types of alarm in “customized input alarm” and input alarm
name in alarm description. Select port number and level detection type corresponding
to alarm. general customized alarms include lack-voltage alarm, excessive
temperature alarm, laser head collision alarm, etc.

Notes: all the alarm states will be automatically eliminated within 2 seconds after

alarm signal elimination.
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10 general input

HHESmA
Thie HiAh O B il
Friw gk T 1 OFHM @FF OFA
(=20 z OFM OFEF OFA
Click “add” button, add [H&S E&R  in input port configuration

list. Users can select input port function name from drop-down list and corresponding

input port, and don’ t repeat using input port which has been set.

Name Instruction

Start/continue processing | Press the button:start processing;

loosen the button:continue processing;

Laser contact Press the button:open the laser;

loosen the button:close the laser;

Open/close laser Press the button:open the laser;press again:close the laser;

(self-locking) loosen the button:no action;

11 general output

B S
: S i
ALE : FlEmaEamt | 33T | zEA
.
L6 : R TR ER RS A 6 T E R B A E R
BEER: (0 (v
et : B
maFx: [0 [v]
AR IR —_— itk SEiEE
15
B —T " EhE] SRR

j50

it AR
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11.1 Output port configuration

Red Beam: set output port for beam switch.

Processing indication: after port configuration, corresponding indicator light will
blink when processing.

Alarm indication: after port configuration, corresponding indicator light will
blink during alarm.

Light indication: after port configuration, corresponding indicator light will blink
during lightening.

11.2Regional output

Regional output is mainly used for dust removal with machine. When laser starts,
cutting head moves to area A (as shown in figure above), and corresponding “output
port 1”7 of the area will open; if trace moves from area A to area B, “output port 1”

will be closed immediately, and  “output port 3” will open immediately.
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Chapter 5 Electrical System Debugging

1. Power supply test

Connect C62-2and C37-2 cables with terminal block and control card, and

provide 24V power for terminal block. Before turn on system power, please confirm

whether power connection is correct and whether positive and negative power is short

circuit.

2. All the hardware signal test

Start computer and CypCut software. Click “file”

windows” .

BCL376213 15 (1204)

in menu— " interrogation

Iz INS N4 INS NG 9 ( |

3%
e |
==

i3

OUT4 OUT

)] 3 0UT14 OUT1S ¢ T18

Please check in sequence positive/negative/origin switch of each axis, input

signal, output signal, DA signal, PWM signal and servo-enabled signal.

For machines of double shaft drive, reset count value of encoders of two axes

through [reset] button.

3. Basic motion test

First, set servo driver parameters as conservative values. Set the parameters of

Cypcut as conservative values.

Parameter setting as shown below:
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BEEHRAE: | 3w|ne MRIAERSAEERE (2-aBAD. (BR  REREIR , IR, B AR
ESRAEMERE 1 | 0.010 [ |mm BRI #5F_EPR(0.001~0.0384100.01)u (R , ENRMERERIE , IEAFREE , 2044
BAIRIEE | 0.100 3] mm IBAITEERRE EPRO.01~0.386A0. ). {EREA , IDBAERRIE , SRS , SR

Maximum acceleration:2000mm/s"2

Low-pass filter frequency:3Hz

Double-drive machines cannot connect with coupling and should try running.
Direction of rotation and lead screw installing direction of electrical machines must be
confirmed, and then install gate of the machine.

Use uniaxial to fix pulse movement test, and test whether the system pulse is set
correctly.

4. Cypcut basic functional test

Use control panel on the right of CypCut software to click manually, rise and fall
floating head, switch gas, switch shutter, switch beam, laser fixed fire, and change
fixed fire power. Confirm the system can control laser, heightening machine, gas, etc

normally.
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Chapter 6 Movement Effect Debugging

1. Debugging purposes

Confirm all the functions of the system are normal, start debugging and optimize
movement effect. The purposes are: to debug several parameters of the system and to
make machine tool cut with high speed and high precision based on safety.

2. FSCUT2000 motion control feature and function

2.1Turning smoothing

In order to meet high speed machining requirement, we apply Bezier curve
transition method that is more efficient than art transition method to handle speed of
two adjacent motion vectors at turning. Transition curve precision will change with
machining precision and graph outline. The handling of turning motion is similar to
track drift of formula car, which can make machine reach the highest efficient turning

within the range of performance, thus avoiding turning burning in hot working.

o N\ )
P LI 7 e ) U B
PR e 0, (BN wh, AN
R, AR SRS, S
S 5 AR
\ 4
& 4 Nk B RGN FSCUT2000%/ 325

2.2 Circular interpolation in high speed and high precision

During curve interpolation, consider fully load balancing of each axis.
Automatically calculate speed, accelerated speed, and accelerated acceleration in each
time of arc acceleration and deceleration based on target precision to perform circular

interpolation at full speed.

8 (800) 555-63-74 www.purelogic.ru



9 FSCUT2000 laser cutting control system

P 7710 NS g L s B ) Rk B e ) H
pRo HEINENFRAREUD, HAREERCRN, WA %
8 Bl 1 B0 S 4G 170 LA K = A R O I FA 52, 3
Xy Yhlor &/ A SURI A, AT #5000 A P2 T B

FSCUT2000: PAX. Y#h b s b s B . s B oo
FEONFES H bR, WX, YRR AR, ME1S230 M F R
ST Sl = I/ R =1 N ) [ O B 91 9

2.3Bezier curve, NURBS curve direct interpolation

Directly perform arbitrary C3 continuous parameter circular interpolation and

realize complex contour machining with higher speed and higher precision.

58771

FSCUT2000

gt U5k AT Z IR 7 iR 2%
Tk BLe B I BLAL B, ek
TRZEEIERS. nTE

JEE K AR AT FT R Al o

FSCUT2000: 78 434 & i P 1
1,2, 3B S IR ARE. B
PORHME R CITELE I LA #h -
SICHIL B e A SRR T

2.4 Curvature optimization function

Handle micro-segment, PLT graph with curve smoothing, interpolation, matching,

etc, and convert to C3 continuous curve machining.

et 7% ot
T it A% AR - A I AKIMA BB AY: S 4 7 1%

FSCUT2000: i Z b Thie e — N a k. &
R4 IR AT 0T Sif . R A &P
i FZ 2 G, ALK FiBezier il k14 /&NURBS

2k, JUHAEKALBIAR TR ™ E AIPLTETE .
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2.5 Smooth S acceleration and deceleration

Trapezoid acceleration and deceleration: sudden change with acceleration.
Traditional S acceleration and deceleration: acceleration trapezoid.
FSCUT2000 S acceleration and deceleration: acceleration N order derivative

continuity.

3. Estimation of system load condition

Light-load: general ratio of inertias < 150%, such as gear rack structure with
reducer (reduction ratio is large enough).

Medium-load: general ratio of inertias 150%~300%, such as lead screw with
reducer.

Heavy-load: general ratio of inertias >300%, such as lead screw without reducer.

4. Approximate extent of estimation

name default Light-load | Medium-load | Heavy-load
maximum 2000 5000~8000 3000~5000 2000~3000
acceleration(mm/s"2)

Low pass filter frequency | 4 5~8 4~6 2~4

Circular control precision | 0.01

(mm)

Turning control precision | 0.1

(mm)

name of parameter Meaning of parameter

maximum maximum acceleration of X axis and Y axis (achieve
acceleration(mm/s”2) minimum)

Low pass filter frequency | System dynamic behavior. The more frequency, the bigger
mechanical vibration, and bigger acceleration and
deceleration as well as turning, and vice versa. We suggest
setting it bigger without obvious mechanical vibration and
shock.
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Circular control precision | Bigger setting, faster circular and lower precision, and vice

(mm) versa. This is not real precision.

Turning control precision | Bigger setting, faster turning and lower precision,and vice

(mm) versa.

5. Servo debugging experience

5.1basic requirement

The servo parameter debugging of this section is one of the available debug
methods, and can be a model for new learners and reference for practicians.

First, debuggers should be familiar with servo and can use professional servo
software to debug servo. Panasonic servo comes with PANATERM testing software
and Yaskawa servo comes with SigmaWin+ testing software. This can simplify

debugging.
5.2 Panasonic servo debugging experience

STEP1: [time feed forward constant gain] parameter (Pr1.10) setting is 0%.

STEP2: open [ gain adjustment] interface in PANATERM software. Open [real
time automatic adjustment Jfunction of target axis. Notes, if it is double shaft drive, all
the servo parameters should be modified and parameters of two axes should be
handled at the same to start movement.

STEP3: rigidity is set as conservative value. For example, it can be set as level 11
first. Then click to move this high-speed axis with Cypcut software. Observe whether
axis is with abnormal sound and vibration, etc. Raise rigidity slowly. When the axis is
with abnormal sound or vibration, level 1~2 should be declined to guarantee system
stability. The final level should not be more than level 20.

STEP4: Close [real time automatic adjustment] .

STEPS: after rigidity of X axis and Y axis is tested, set rigidity level as the same
level to guarantee response of two axes are the same. The smaller rigidity is standard.
For example, X axis is level 19 and Y axis is level 16. Finally, set X axis and Y axis as
level 16 and then remember to close [real time automatic adjustment] and save

parameters.
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5.3 Yaskawa servo debugging experience

Yaskawa servo debugging is similar with the Panasonic. However, there is

difference. The difference is that:

® Yaskawa servo double shaft drive cannot open advanced automatic tuning
function and cannot calculate ratio of inertias.

® If you don’t understand, we suggest closing Pn140 model tracking function.

® If you don’t understand, we suggest closing Pn170 adjustment free function.

® If it is single shaft drive, we suggest advanced automatic tuning to optimize
parameters.

® Yaskawa servo does not introduce rigidity and can set position loop gain, speed
loop gain and speed loop integral based on Panasonic servo rigidity. The table is
as below, and you should pay attention to unit and decimal point.
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% ®2Wa
Pr1.00 Pr1.01 Pri.02 Pri.04*2 Fr1.05 Pri1.086 Pr1.07 Pri.0g*? A.‘.ﬁ
Wt wme | mme | SO | g | MR | R | DD | e e
' i h B i # 5 = .
[0.11s] [0.1Hz] [0. 1ms) [0.01ms] [0.1/s] [0.1Hz] [0. 1ms] [0.01ms]
L] 20 15 3700 1500 25 15 10000 1500 —
1 25 20 2800 1100 30 20 10000 1100 —
2 30 25 2200 900 40 25 10000 900 —
3 40 a0 1900 a00 45 30 10000 800 —
4 45 35 1600 500 55 35 10000 600 —
5 55 45 1200 500 0 45 10000 500 —
5] [is] B0 900 400 05 &0 10000 400 —
95 [ o0 300 120 s 10000 300 —
8 115 =0 600 300 140 = i] 10000 00 4]
g 140 10 500 200 175 1o 10000 200 —
10 175 140 400 200 220 140 10000 200 —
11 320 180 310 126 380 180 10000 126 ]
12 390 220 250 103 A60 220 10000 103 2
13 480 270 210 84 510 270 10000 g4 3
14 630 350 160 65 30 350 10000 65 4
15 20 400 140 5T 840 400 10000 LT} 5
16 900 500 120 45 1050 200 10000 45 <]
17 1080 600 110 a8 1260 G600 10000 38
18 1350 s ]i] 90 30 1570 50 10000 30 o]
19 1620 S00 80 i} 1880 90 10000 25 G
20 2060 1150 i) 20 2410 1150 10000 20 10
21 2510 1400 60 16 2930 1400 10000 16 11
22 3050 1700 50 13 3560 1700 10000 13 12
23 ETt] 2100 40 11 4400 2100 10000 (B 13
24 4490 2500 40 ] 5240 2500 10000 9 14
25 5000 2800 35 g 5900 2800 10000 g8 —
26 2600 3100 30 6500 3100 10000 f 15
27 6100 3400 30 {100 3400 10000 ! —
28 600 3700 25 2] 700 3700 10000 & —
29 200 4000 25 <] 400 AQO0 10000 & —
30 8100 4500 20 5 9400 AR00 10000 5 —
31 QOO0 5000 20 5 10500 5000 10000 5 —

5.4 DELTA servo debugging experience

Delta servo debugging is similar with the Panasonic.The reference method is

shown as follow :

® The parameter P2-00 KPP is the equal of the position loop gain of
Panasonic.Though its unit is rad/s, it's same as 1/s actually.Such as the P2-00 KPP
=90, it’s same as 900 of the position loop gain of Panasonic,because of the 10
times difference of their units.

® P2-02 FPG:the feed-forward setting is 0.
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6. Parameter setting steps

6.1 Cut master drawing

Before parameter setting, cut a master drawing. We suggest turning down laser

power and marking in steel plate. Observe precision of marking path.

Cutting master drawing includes small circle of various sizes, regular hexagon,

regular dodecagon, star, rectangle, etc, for example as shown below:

6.2 Debug max acceleration and low pass filter frequency

First, set max acceleration and low pass filter frequency as estimated.
Set max acceleration, including:
® Servo output instant moment cannot be more than 120%

® Mechanical structure will not have deformation, vibration or non-linear effects
with this acceleration. general lead screw acceleration is not more than 0.5G. Gear

rack is not more than 0.9 G
Low pass filter frequency setting:
® When cutting rectangle, there will be no wave after turning

Based on experience, system shock= acceleration*low pass filter frequency.

When setting, turn up and turning down acceleration and frequency. Don’ t turn up

one value and turn down value. For example, acceleration is 8000 while low pass

filter frequency is 3Hz. Set based on experience group below. Or when acceleration is

determined, adjust low pass filter frequency in the range of two levels.

level

1

2

3

4

5

6

7
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maximum 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000
acceleration
Low pass filter | 2 3 4 5 5.5 6 6.5 7 7.5
frequency

6.3 Debug circular precision and turning precision

If you don’ t satisfy circular precision, turn down circular precision parameter and

at this time the processing of circular will be slow.

If you don’ t satisfy turning precision, turn down turning precision parameter and

at this time turning will be slow. In order to avoid turning burning, we suggest turning

up parameters during cutting carbon steel.
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Chapter 7 General Problems

1. How to debug flying cutting
In order to use flying cutting, the conditions below must be met:

® Cypcut version must be greater than 6.3.497, we suggest version 6.3.502 and
above

® Need encoder of X axis and Y axis to feedback signal

® The system instructs that pulse equivalent and encoder feedback pulse equivalent
of the axis must be the same. For example, each 1000 pulse moves 1 mm of X
axis, so pulse feedback from encoder also needs to be 1000

2. Pulse equivalent setting skill

The system defines that pulse equivalent is the pulse count sent after Imm
movement.

The maximum pulse frequency of BMC1204 motion control card is 750 K, so the
highest moving speed designed by the system is 1000mm/s, pulse equivalent of each
axis should not be more than 750K/1000 = 750 Pulse/mm.

Besides, we suggest setting bigger pulse equivalent if allowed, and pulse
sequence is more continuous. In high-speed laser cutting, don’ t” set pulse equivalent
below 200 Pulse/mm.

If convenient, set pulse equivalent of X axis and Y axis as the same, which is

helpful to reduce stage error and to improve precision.
3. “Motion control card initialization fails” pops up when open Cypcut

A. “desktop” of computer— “my computer” and right click— “attributes” —
“device manager”. Click “operation” —*“Scan for hardware changes”. See whether
there is motion control card, as shown below:

S ¥ TEMIAO-CORE4
--E8 MR EEhTRIF
HE EMC1204iEEhIERIE

If BMC1204 motion control card can be found in device manager, please try
reopening Cypcut software
B.Observe that 2 small lights on top of BMC1204 is blinking. The position of

lights is shown as below:
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LEDIZ{T 48 /- 4T

Status Meaning Solution

1 blink 1 blink running normally normal

1 blink 2 blink not available -

1 blink 3 blink | unsupported USB replace USB flash disk to upgrade
1 blink 4 blink FPGA BOOT data transmission error use USB flash disk to upgrade

1 blink 5 blink FPGA BOOT initialization error use USB flash disk to upgrade
1blink 6 blink | FPGA BOOT unable to complete use USB flash disk to upgrade

2 blink 3 blink | ARM upgrade failed use USB flash disk to upgrade

2 blink 4 blink file system formatting error back to repair

C. If LED is one flash and one flash (alternately flashes), BMC 1204 card is
normal. Maybe PCI slot is bad contact. We suggest reinserting board card or replacing

PCI slot after computer switches off.
4. How to use USB flash disk to upgrade BMC1204

After Cypcut upgrades new functions, sometimes firmwares of BMC 1204 card
will be upgraded. In the case of interference, static, etc, firmwares of control card may
be lost. Using USB flash disk to upgrade is a fast and effective way. The steps as
below:

STEP1: find a USB flash disk, formatting is FAT/FAT32.

STEP2: under Cypcut installation directory (default: C:/ ProgramFiles /Friendess
/Cypcut), there is a drivers directory. Copy BMC.AFM and BMC.FFM to USB flash
disk.

STEP3: unplug USB flash disk and turn off PC. Open rear cover of PC, insert
USB flash disk into USB slot of BMC1204 card, and then turn on PC. At this time,
BMC1204 card will upgrade automatically, in which LED will not blink. After
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upgrade, the two LED will blink at the same time. It takes less than one minute to

upgrade.

STEP4: unplug USB flash disk and turn off PC. Turn on PC .Please don’ t restart
computer directly.

STEPS: after start PC, observe that whether LED is one flash and one flash

(alternately flashes). If it is, it means upgrade is successful.

5. Slow graphics processing
In Cypcut, use node mode to observe this graphic. If nodes are too many and
graphics consist of many micro-segments, please perform curve smoothing on

graphics and then process them.

6. Turning burning

@ [f machine allows, improve low pass filter frequency and reduce time of

acceleration and deceleration

® Properly increase turning precise parameters, and make high-speed smooth

transition in sharp corner with Bezier curve
® Modify the mapping way,processing the circle overcut by the example as shown
below.

® Modify power curve, lower laser power when lowering speed.

7. Laser not emitting light

A. Platform configuration

(@ determine correct laser (IPG large power has German version and American version)

@ determine whether COM port is selected and is set with port number, or DA port and voltage
range is selected correctly

(3) PWM-enabled is in correct configuration

B. Measure output

(Din the interrogation window (file—interrogation window), corresponding DA and PWM is
simulated to perform variable output. Use respectively multimeter to test whether DA of
terminal block and PWM voltage have output and changes (PWM has output only when the
light is bright). And then test whether DZ and PWM of laser have pressure drop;
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Q) if pressure drop is obvious, please replace wire rod and do test again;

(3) if there is no change, or there is incorrect change, please contact with our technician;

C. Connection
(@ Test whether connection of PWM, DA and serial port line is correct and break-over ;

@Serial port line RS232 is 2—3, 3—2, 5—5! 5 is earth wire, so good ground connection must be
guaranteed;

(3Positive and negative of PWM and DA line must be connected correctly, and test break-over
and whether they are disturbed seriously;

f\—a_\_\_\1 ’_,_,_,—'—-"\
10 4 = (o
3 Gl A
o7 -l 70
T Qi — 7
OR g0
40 5 5 o4
50 3 3 05
\_4—'_'_'_" Sr———
Laser RS232

Computer COM
Interface

D. Laser

@ Use the matching software coming with laser to do self-checking and to check light change,
and to judge whether laser is working normally.

(2) if using serial port communication, don’t open cutting software and communication software
coming with laser: serial port can only be used by one program at the same time!

(3) if there is no corresponding option for new laser, please contact with our technician.
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