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Attention

Please read this manual carefully and
make sure you understand its contents 
before using the laser head.

Please keep this manual for future
operation and maintenance.
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Product Structure
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1. Encoder & Limit Signal
2. Triphase power wire
3. Fiber Access
4. Cooling Water Connector1
5. Cooling Water Connector2
6. Monitoring Connector
7. Cooling Water Connector3
8. Cutting Gas Connector
9. Locking Rim
10. Ceramic Ring
11. Nozzle
12. Monitoring Indicator
13. Protective Window
14. Center Adjusting（X.Y)
15. Center Adjusting（X.Y)
16. Observation Window
17. Follow-up signal interface 
18. Cooling Gas Connector 
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Installation Dimension
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Installation Dimension 2
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DB15 -V 50P

 7  PULS
 8 *PULS
 11  SIGN
 12  *SIGN

33  PAO
34 *PAO
35  PBO

19  PCO
36 *PBO

20 *PCO

47  +24V IN

 1  SG

40 /S-ON

44  /ALM-RST

32  ALM-

31  ALM+

PUL+  1
PUL-  9
DIR+  2
DIR-  10

A+  3
A-  11
B+  4
B-  12
Z+  5
Z-  13

24V  8

ALM  14
0V 15

SON 6
CLR 7

Installtion Perpendicularity

Step 1: set the laser power to 500W, make a short 
burst at the height of 5cm from the plate, burn a 
round scorch on the plate;

Step 2: set the laser power to 100W, make a short 
burst at the height of 1~5 cm from the plate, burn a 
round scorched spot on the plate;

Step 3: compare the concentricity;
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Pin Definition
shell Shielded wire 

1 -D   (Encoder Signal Data-)

2 +D   (Encoder Signal Data+)

3 SG    (Signal Ground）

4 VCC    (Encoder Power +5V)

5 +24V   (Approach Switch Power）

6 0V    (Approach Switch Power）
7 W+  

8 W-  

Pin Definition

1 24V Ground

2 24+ Power

3 232 Ground

4 Alarm reset

5 ALM - OUT

6 232 TX

7 232 RS

8 Null

9 Null

Lens Monitoring Signal Interface（Red）

124

47
0.

9

124

14
8.

7
22

Port Definition 1

FG(Ground)

Servo Motor Power Supply Interface (Red)

Servo Motor Encoder & Approach Switch Interface（Green）

  (Approach Switch Power）

  (Approach Switch Power）
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Sankyo Servo Drive and Motor Connection



Friendess FSCUT2000A laser cutting control system BCL3764 terminal plate W  axis DB15 servo 
control interface connect with Sankyo servo driver 50P interface definition

Definition of laser focusing adjustment range limitation switch connector

Parts of parameter list, subject to actual using and Sankyo servo instruction.

PUL+ 6 CMD_PLS
PUL- 9 7 /CMD_PLS
DIR+ 30 CMD_DIR
DIR- 0 3 /CMD_DIR

A+ 3 36 OUT_A
A- 37 OUT_/A
B+ 4 38 OUT_B
B- 39 OUT_/B
Z+ 5 40 OUT_Z
Z- 3 4 OUT_/Z

3 COM
4V 8 3 4V COM

SON 6 4 SV0N
CLK 7 5 RESRT
ALM 4 ALM+
0V 5 , , 0V,COM ,ALM-

Baidu Cloud Disk : https://pan.baidu.com/s/1c07iME 
Note: 1.Definitions of servo driver and servo motor connector shown in Sankyo servo driver 
instruction; 2.Please use uniphase power, L connects to L1; N connects to L2.

NO. 0 NO.49 500 NO.55 5000
NO.3 NO.50 3000 NO. 0 750
NO.3 0 NO.5 5000 NO. 03 00
NO.34 3 768 NO.5 3000 NO. 76 500
NO.36 500 NO.53 5000 NO. 78 3 768
NO.48 3 768 NO.54 3000
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NO.32.1               1

Connection and Debugging of Servo (Sankyo & Friendess open loop) 

Friendess DB15 servo control interface Sankyo 50P  interface
Signal Pin Pin Signal

Parameter Parameter ParameterValue Value Value



Friendess FSCUT4000A laser cutting control system BCL3724 terminal plate W axis DB15 servo 
control interface connect with Sankyo servo driver 36P interface definition

Parts of parameter list, subject to actual using and Fuji servo instruction.

DA 3 A-SPEED
AGND 9 33 A-GND

A+ 3 36 OUT_A
A- 37 OUT_/A
B+ 4 38 OUT_B
B- 39 OUT_/B
Z+ 5 40 OUT_Z
Z- 3 4 OUT_/Z

4V 8 ,3 4V,COM
OS -- --
SON 6 4 SV0N
CLK 7 5 RESRT
0V 0 G 4
ALM 4 ALM+
0V 5 , COM ,ALM-

Baidu Cloud Disk : https://pan.baidu.com/s/1c07iME 
Note: 1.Definitions of servo driver and servo motor connector shown in Sankyo servo driver 
instruction; 2.Please use uniphase power, L connects to L1; N connects to L2.

NO. NO.49 500 NO.55 5000
NO.3 NO.50 3000 NO. 0 750
NO.3 0 NO.5 5000 NO. 03 00
NO.34 3 768 NO.5 3000 NO. 76 500
NO.36 500 NO.53 5000 NO. 78 3 768
NO.48 3 768 NO.54 3000
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NO.32.1               1

Connection and Debugging of Servo (Sankyo & Friendess Closed Loop)

Friendess DB15 servo control interface Sankyo 50P  interface
Signal SignalPin Pin

Definition of laser focusing adjustment range limitation switch connector

Parameter Parameter Parameter Value Value Value
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CN1

CN6

CN7

CN8

LED

L  N

/

/

AC200V

B1-B2

MECHATROLINK-    

MECHATROLINK-

AC200V
注意：
小功率产品不需要使用三相供电，如需要使用，
请务必在前级加装电压稳压器。
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Note: 1.Definitions of servo driver and servo motor connector shown in YASKAWA servo driver 
instruction; 2.Please use uniphase power, L connects to L1&L1C; N connects to L2&L2C.

Friendess FSCUT2000A laser cutting control system BCL3764 terminal plate W  axis DB15 servo 
control interface connect with YASKAWA servo driver 50P interface definition

 7  PULS
 8 *PULS
 11  SIGN
 12  *SIGN

33  PAO
34 *PAO
35  PBO

19  PCO
36 *PBO

20 *PCO

47  +24V IN

 1  SG

40 /S-ON

44  /ALM-RST

32  ALM-

31  ALM+

PUL+  1
PUL-  9
DIR+  2
DIR-  10

A+  3
A-  11
B+  4
B-  12
Z+  5
Z-  13

24V  8

ALM  14
0V  15

SON  6
CLR  7

PN000 00 PN 09 0~ 00 PN 0 500
PN00B 0 0 PN 0A 0~6400 PN 500
PN 00 0 PN 70 400 PN50A 8 00
PN 0 0 PN 00 0000 PN50B 6548
PN 0 80 PN 0E 4 94304 PN40 0.53
PN 03 00
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Connection and Debugging of Servo(YASKAWA & Friendess open loop) 

Friendess DB15 servo control interface YASKAWAΣ-V servo 50P interface

shielded linesignal signal  pin  pin

Definition of laser focusing djustment range limitation switch connector

Parts of parameter list, subject to actual using and YASKAWA servo instruction.

parameter parameter parametervalue value value



Note: 1.Definitions of servo driver and servo motor connector shown in YASKAWA servo driver 
instruction; 2.Please use uniphase power, L connects to L1&L1C; connects to L2&L2C.

DA 1
AGND   9

A+ 3
A- 11
B+ 4
B- 12
Z+ 5
Z- 13

24V 8

ALM 14
0V 15

SON 6
CLR 7

5 V-REF

33 PAO
34 /PAO
35 PBO

19 PCO
36 /PBO

20 /PCO

47   +24 VIN

1 SG

40   /S-ON
44  /ALM-RST
32 ALM-
31 ALM+

0S 2

6 SG

41   /P-CON

0V 10

Friendess FSCUT4000A laser cutting control system BCL3724 terminal plate W axis DB15 servo 
control interface connect with YASKAWA servo driver 50P interface definition

PN000 000 PN 09 0~ 00 PN 0 500
PN00B 0 0 PN 0A 0~6400 PN 500
PN 00 0 PN 70 400 PN50A 8 00
PN 0 0 PN 00 0000 PN50B 6548
PN 0 80 PN 0E 4 94304 PN40 0.53
PN 03 00
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Connection and Debugging of Servo(YASKAWA & Friendess Closed Loop)

BCS100 servo driver interface YASKAWA Σ series servo 50P interface

signal pin pin signalshielded line

Definition of laser focusing djustment range limitation switch connector

Definition of laser focusing djustment range limitation switch connector

parameter value parameter value parameter value
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Fiber Connection 1

1.Place the laser head and optical fiber connector in a horizontal state;

2.Clean the QBH and fiber connector with clean rod and ethyl alcohol.

Align the red marks

3.Insert the fiber connector into QBH gently;

4.After inserting, turn the turning rim in the arrow direction untill
the two red marks are aligned to the white mark;

Align
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Fiber Connection 2

5.Then pull the turning rim as the picture below;

Align, then pull

6.Turn the rim in the direction as picture below at moderate intensity to
make it tight (Use thumb and index finger).

The red marks can be aligned to or over the middle of the white bar, but
do not twist any more when it is in the right position.

Note: Do not twist vigorously , it may cause damage to precision
machinery.

To avoid dust or dirt entering into the fiber optic connector by
accident, please clean the fiber rod first. Insert the fiber
plug with the laser head in a horizontal position.
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X.Y adjust X.Y adjust

1 2

1.Adjust the X/Y screw  by allen
wrench and make the beam pass through
the center of nozzle;

2.The cutting effect is best when the
beam pass through the center of
nozzle;

3.If the beam does not pass through
the center of nozzle, it may cause the
beam could not be emitted out or bad
cutting effect and so on.

beam passes
through the

center (correct)

beam does not
pass through the
center(incorrect)

Methods of testing whether the beam pass through
the center of nozzle：

1. Paste the transparent tape on the outlet of the nozzle (prefer to a new or undeformed
nozzle);

2. Set the power of laser machine to 50W(take 500W for example,adjust the short burst power
for 10%);
3. Take off the transparent tape after the beam has been emited for 1 – 2 seconds;

4. Face the tape to light source and observe the round mark of nozzle on the tape and
burned spot of laser passing through the tape.

5. If they are concentric, the testing result is good, but if not, please keep adjusting.

6. When adjustment is finished, tighten the center locking ring (red part) immediately.

Optical Center Adjustment
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Platform Configuration Tool (Focus)

7.22

Note: 1.This parameter is default value; when user changes it, please avoid hard ware damage;

2.Please contact technicist to get specific parameters of different lens combinations.

Note: 1.Please choose normally closed mode for normally closed limitation switch.
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Check

Replace

Maintenance

Calibration

Maintenance
Period

Distance

Adjust the 
lens

Maintenance of Protective Window & Ceramic Ring & Nozzle
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Replacement of Ceramic Ring & Nozzle

POWER

COOLING GAS

CUTTING GAS

center checking
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1
2

1、Pressing ring  2、Protective glass

Note : Remove in the direction of the arrow,
otherwise it may cause damages.
DO NOT operate with wrench or iron plier.

Replacement of Protective Window 1

POWER

COOLING GAS

CUTTING GAS

Pay attention to dust: when removing and installing the lens, wear dust gloves 
and finger covers in a clean place .  When changing lens, use adhesive paper to 
paste sealed window, prevent dust to enter the interior cause pollution  

Loosen the screws and remove
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1

2

Replacement of Protective Window 2

POWER

COOLING GAS

CUUTING GAS

Loosen the screws and remove

Pay attention to dust: when removing and installing the lens, wear dust gloves 
and finger covers in a clean place .  When changing lens, use adhesive paper to 
paste sealed window, prevent dust to enter the interior cause pollution  

1、Pressing ring  2、Protective glass

Note : Remove in the direction of the arrow,
otherwise it may cause damages.
DO NOT operate with wrench or iron plier.



快速指引

20

1

2

Pay attention to dust: when removing and installing the lens, wear dust gloves 
and finger covers in a clean place .  When changing lens, use adhesive paper to 
paste sealed window, prevent dust to enter the interior cause pollution  

Replacement of Protective Window 3

POWER

COOLING GAS

CUTTING GAS
Loosen the screws and remove

1、Pressing ring  2、Protective glass

Note : Remove in the direction of the arrow,
otherwise it may cause damages.
DO NOT operate with wrench or iron plier.
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Note: To disassemble, use a special fixture to 
rotate and loosen the fixed gland. After taking 
out the lens, record the thickness and 
direction of the washer. After replacement, 
return to the original recording state in order. 

Fixture tools

Replacement of Collimator Lens

POWER

COOLING GAS

CUTTING GAS

Concave-convex Lens

Biconvex
Lens(the plain
side next to
concave lens)
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Fixture tools

Loosen the screws and remove

Replacement of Focal Lens

POWER

COOLING GAS

CUTTING GAS

Biconvex
Lens(the plain
side next to
concave lens)

Concaveconvex Lens

Note: To disassemble, use a special fixture to 
rotate and loosen the fixed gland. After taking 
out the lens, record the thickness and 
direction of the washer. After replacement, 
return to the original recording state in order. 
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Lens detection control page 1

Monitor real-time status interface :

Cutting head indicator light function

1. Monitoring value bar: real-time monitoring status of the cutting head.
2. Alarm value setting column: The default alarm value has been given (to 
change the alarm value, you need to click the "Alarm Threshold Setting" button 
and enter the authority password to confirm the change) 

Light 4: Protective window status 

light 3: Collimation/focus status 

light 2: upper computer connection status 

light 1: running status 
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Lens detection control page 2

Collimator
Lens

Focusing
Lens

protective glass

lower protective 

glass

Alarm function description:
1. When the monitored value exceeds the set alarm value, the system will alarm 
and continuously output an alarm signal (+24V voltage). It prompts that the 
current cutting head is abnormal, please consult after-sales personnel to 
troubleshoot the abnormality.
2. After removing the abnormality, input the alarm reset signal (0V voltage) to 
cancel the cutting head alarm. 
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