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List of instructions

Instruction Function code Function
TRACK No Multi-axis linkage interpolation (line, arc, ellipse)
HAND No follow-through movement
FOLLOW No follow-through movement
CAMCUT No flying shears
CAM K14 Chasing flying shear motion
CAM K7 Periodic cam movement
CAM K2 Chase cam movement
CAMSYNC No Periodic synchronized motion
CAMADD No motion overlay




Definition of axis number

Channel Device Axis No. setting
CHO (YOY1) KO
CH1 (Y2Y3) K1
CH2 (Y4Y5) K2
CH3 (Y6 YT) K3
CH4 (YI0Y11) K4
CHS5 (Y12Y13) K5
C251(Encoder) (X0 X1) K-1

Using a virtual oscilloscope

It is only supported by HCM2 series motion control PLC. If you use serial port to debug the program, it is recommended to
use 115200bps baud rate for monitoring.

Example 1: Such as monitoring the current speed of the displacement command.
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Explanation:
1) Up to 4 channels CHO~CH3 can be selected, and each channel can be hidden or displayed.
2) The minimum default sampling period is 1ms.

3) The monitoring address is only the D register, which can be used to analyze the cause of the data.



Multi-axis linkage interpolation [TRACK]

1) Instruction overview

Multi-axis linkage interpolation can be understood that there is no need to decelerate and stop between multi-segment

interpolation. After the current track is executed, the next track can be executed immediately.

Multi-axis linkage interpolation [TRACK]

execution condition Normally ON Applicable models HCM2

/ / Software requirements 2.6.050 and above
2) Operands

Operands Function

S1 Specify the starting address of the input parameter

S2 Specifies the start address of the input track register

S3 Specifies the starting address of the output status bits

3) Function and Action

"o & @ ®
}II TRACK D2000 D2030 M100

e S1 specifies [input parameter start address]. Occupied registers S1~S1+29

e S2 specifies [Start address of input track register] . Occupy registers S2~S2+ custom

e S3 specifies the [starting address of output status bit]. Occupy relay S3~S3+9

eNote: The axis group moves the coordinate point in the form of absolute displacement. Before turning on the command, it
is necessary to clear the current pulse number (special D register) and set the origin.

eWhen MO is turned from OFF to ON, interpolation motion control is performed on the specified axis group S1+10-S1+14,
and its mode is controlled by S2+0. The trajectory position is jointly determined by S2+8-S2+17, the linear velocity is
S2+6, and the acceleration between the two trajectories is controlled by S1+4. The acceleration/deceleration time is
controlled by the special D register corresponding to the axis number specified by S1+0, see the special table of motor

parameters for details. M100 is set when all traces are completed.

4) Related parameters
Input type of data | Unit Note
parameter name
parameters
S140 virtual axis number 16 bit / Imagina?ry axis object, such as Y port has 16 points (Y17),
then write K8
S1+1 Interpolation mode 16 bit / Write 0 in bus mode, write 1 in pulse mode
S1+2 Total number of tracks 16 bit / The total number of track points to be taken
S143 Register spacing between | 16 bit / Determine the first address of each track register (S2+0)
each trace
S1+4 cornering acceleration 32 bit pulses/sec | acceleration between two trajectories
S146 Currently doing the first | 16 bit (read only) | / /
few tracks
S1+7 current auxiliary code 16 bit (read only) | / The mapped value of the current trajectory S2+1
S148 Number of interpolation | 16 bit / Number of axes to be interpolated
axes
S1+9 total number of axes 16 bit / Consistent with S1+8 parameters
S1+10 The axis number of the | 16 bit / /




first interpolation axis
S1+11 2nd interpolation axis axis | 16 bit / /
number
S1+12 3rd interpolation axis axis | 16 bit / /
number
S1+13 4th interpolation axis axis | 16 bit / /
number
S1+14 5th interpolation axis axis | 16 bit / /
number
S1+15~29 system reservation 16 bit / /
16 bi -Li i lati 1-Circular i lati 2-Elliptical
$240 Track function code 6 bit / 0 inear .1nterpo ation, 1-Circular interpolation, iptical
interpolation
0 is not used, 1~9999 S1+7 will be assigned after the
16 bit / execution of the trajectory is completed, and the trajectory
o running will not be suspended. After the execution of the
S2+1 auxiliary code . . . .
10000~19999 trajectory is completed, S1+7 will be assigned,
and the trajectory running will be suspended until S1+7 is
cleared to 0. .
§242-5045 System reserved, do not | / / /
use
$I+6-8247 Imaginary axis frequency | 32 bit / Determines the speed at which this trajectory travels
(linear velocity)
$24+8-5249 Absolute .coordmates of | 32 bit pulse /
the first axis
$9410-82411 2nd . axis absolute | 32 bit pulse /
coordinates
$94+12-82413 3rd . axis absolute | 32 bit pulse /
coordinates
and so on / / / /
S3+0 All traces have been run BOOT / Set when all traces have been run
S3+1~83+9 system reservation BOOT / /

5) Description of track function code S2+0

Definition: 0 means linear interpolation, 1 means circular interpolation

Define a straight line: as shown in the figure below, when the trajectory is a straight line, two points are required to form a
straight line, then the function codes corresponding to the two points A and B are both 0, that is, straight line (function code
0) — straight line (function code 0 ).

Two points form a straight line

function code 0 function code 0

A (straight line) B (straight line)

Define a circle: as shown in the figure below, when the trajectory is a circle, three points are required to form a circle, and
the function codes corresponding to the three points A, B, and C are respectively straight line (function code 0) — arc
(function code 1 )—Line (function code 0).

A (straight line)

function code 0

B (ac)  Three points form a circle
function code 1

function code 0

C (straight line)



arc

straight line traight line straight line straight line

\

\ straight line

straight line

straight line ——_ straight

traight line straight line )
straight line E ~ line
s i e ik straight line
losed line, total track is 4 E ase it‘e' * .a lac‘x ]? 3 i .
[The starting peint coincides Unclosed line, total track is 8.

he starting point coincides
with the ending point.

ith the ending point

6) Example

For example: use the TRACK command to draw the figure below. It is known that the coordinates of point 1 are (0, 0) and
the coordinates of point 2 are (1000, 0) and the coordinates of point 4 are (1000, -1000) The coordinates of point 5 is (0, -
1000), and the coordinates of point 7 coincide with those of point 1. The unit of coordinates refers to the number of pulses,
and the actual coordinates need to be calculated in pulse equivalent. Therefore, if you want to form a closed trajectory, you
need to form 7 points, which are: point 1 line (function code 0) —

point 1:Starting point of straight line point 2

point 7:Ending point of straight line  straight line

function code 0 function code 0

point &

function code 1 function code 1

straight line
function code 0 function code 0

peint 5 straight line point 4 straight line

1. First fill in the data of the input parameter S1, there are 7 trajectory points (the starting point and the end point of the
closed graph coincide, so a trajectory point needs to be added), the ladder diagram is as follows

K8
Juov X8 2000 |
[

piov X1

KT
piov X7 D2002
Juov X20

{owov K5000  D2004
FEmE

KO KO
uov D2006  D3000 ]

¥

puov K2 D2008

uov K2 D2009

Juov X0 D2010

uov X1 D2011




2. Knowing the coordinates of the four straight line points and calculating the coordinates of the center of the circle, you can
know that the Y-axis coordinate of point 3 is {(-1000-0)/2}=-500, and the X coordinate is equal to 1000+500=1500. where
500 is the radius of the circle. The calculation method of point 6 is the same as that of point 3, then the coordinates of point
6 are (-500, -500). The ladder diagram is as follows.

M1000 K-1000 KO K-1000
—] | IDSUB D20 D16 DO
iz iR EIVER & 18 ER
=
K-1000 K-500
Ipp1V DO K2 D32
253 TSR
K1000 K1500
IDADD D14 K500 D30
BN 5
K-1000 KO K-1000
IDSUB D24 D12 D2
EVER A1 V&h EE
K-1000 K-500
IDD1V D2 K2 D36
35 E6 VT
KO K-500
IDSUB D10 K500 D34
ARES =6 X

3. Fill in the coordinate parameter of point 1 into the designated start address of the S2 track parameter. The ladder diagram
is as follows

KO
MoV KO D2030

1 ThEERS

KO
MoV KO D2031

ST e

K300
IDvov K300  D2036
SRR
KO KO
Doy D10 02038

mIXERR RUET XERF

KO KO
iDMOV D12 D2040

S1YRE Rl YER




4. Fill in the coordinate parameters of point 2 into the address specified by S2. Since the value of S1+3 is 20, the track start
register of point 2 is D2030+20=D2050, and the ladder diagram is as follows

M1000 KO
| [Mov KO D2050
it Lo TS
fx

KO
Mov KO D2051
RFE El)

K300
DOV K300 D2056
TR

K1000 K1000

MOV D14 D2058
F2 B B X

KO KO
DOV D16 D2060
=L YRR HH YRR

5. Fill the coordinate parameters of point 3 into the address specified by S2, and fill in K1 for the function code. The ladder
diagram is as follows

K1
|MOV K1 D2070

SRR

KO

|M0v KO D2071
TR )
K300

|DMOV K300 D2076

YRR

K1500  K1500
|DMOV D30 D2078

=3 KBFR Bl XERR

K-500  K-500
IDMOV D32 D2080

R VER 0 Ve




6. Fill the coordinate parameters of point 4 into the address specified by S2, the ladder diagram is as
follows

KO
MoV KO D2090

ST ATIEERS

=
—
[=}
[=}
o

&=
i g

KO
MoV KO D2091
E T )

K300

IDMOV K300 D2096
RE4RE

K1000 K1000

iDMOV D18 D2098
EOXER i R

K-1000 K-1000

iDMOV D20 D2100
EAVER B VR

7. Fill in the coordinate parameters of point 5 into the address specified by S2, the ladder diagram is as
follows
KO
juov KO D2110
BT

KO
|MOV X0 D2111
55 IR

K300
|DMOV K300 D2116
HTSRE
KO KO
oMoV D22 D2118

=5 X85 S X

K-1000 K-1000

jDyoy D24 D2120
E5 YRR s Ve




8. Fill the coordinate parameters of point 6 into the address designated by S2, and the function code is K1. The ladder

diagram is as follows

M1000

4?

o}

|

WS

B HE

K1
uov K1 D2130 |
FH6TIERS
KO
ov KO D2131
FaCRTR
K300
Ibwov K300 D2136
MikeRE
K-500  K-500
[Dvov D34 D2138
E6 KR Bufe X%
K-500  K-500
[bwov D36 D2140
Eb VER: a6 Vs

9. Fill the coordinate parameters of point 7 into the address specified by S2, and the coordinates are the same as point 1. The

ladder diagram is as follows

KO
|Mov KO D2150
BT EERE
KO
|Mov KO D2151
RIS
K300
|DMOV K300 D2156
HAETEE
KO KO
iDMOV D26 D2158
&7 XEiR HET XERR
KO KO
|DMOV D28 D2150
ETVER ST



10. Since the command has been shifted in absolute form, after all parameters are filled, M1 needs to be turned ON to clear

the current pulse number. The ladder diagram is as follows

—-a

T A

M1

KO

Doy KO D1648

Y0, Y12 & Bk
B8 (low

word)
KO

ooy KO D1664

V2, V3B BBk
A% (low

word)

11. After the current pulse is cleared, turn MO ON, the specified axis group will travel according to the predetermined track,
and MI00 will turn ON  after the track is completed. The ladder diagram is as

follows
MO K8 KO
— | | TRACK D2000  D2030  M100
=i ERGE  RUER %iﬂiﬁﬁﬁ
M100
BErE -ii_ﬁ

The position curve of the two-axis operation is as follows
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Follow-up continuous movement [HAND]

1) Instruction overview

The slave axis follows the master axis (which can be an encoder) and continues to move, the direction of the master axis changes,

and the slave axis changes accordingly. The speed ratio to follow is determined by the parameter.

Follow-up continuous movement [HAND)]

execution condition Normally ON | Applicable models HCG-32 points and above. HCD2-24 points and above. HCH2. HCM2

/ / Software requirements 2.6.050 and above

2) Operands

Operands Function

S1 Specify the starting address of the input parameter
S2 Specify the master axis number

S3 Specify the slave axis number

3) Function and Action

il D
I|—| HAND D2000 YO Y2

e S1 specifies [input parameter start address]. Occupied registers S1~S1+5

e S2 specifies [master axis axis number] . Select the axis number of the master axis, if it is an encoder, write K-1 (X0, X1)
for the axis number

® S3 specifies [slave axis number] . Selected slave axis number

eWhen MO is turned from OFF to ON, the slave axis group S3 follows the master axis axis group S2, the following speed
ratio is determined by S1 and S1+1, the following acceleration and deceleration of the slave axis is determined by S1+2, and
the response time is determined by S1+3 Decide.

e After the HAND command is enabled, the master axis group can use the pulse command to make it move, and the slave
axis will follow according to the set ratio.

The pulse sent by the master axis/electronic gear ratio = the pulse sent by the slave axis, the current frequency of the master
axis/electronic gear ratio = the current frequency of the slave axis

eCompared with CAMSYNC, this command has the advantage that it can follow both directions, while CAMSYNC can
only follow one direction. The disadvantage is that the CAMSYNC instruction is more flexible, has cycle positioning, and is
more powerful.

Note: Assuming that the electronic gear ratio is set to 10, the maximum frequency of the slave axis is set to 100K, and the

master axis can only run at most 10K, otherwise the slave axis will have positional deviation

4) Related parameters

Input type of data | Unit Note
tors parameter name
parame
S1+0 electronic gear molecule 16bits / /
S1+1 Electronic gear | 16bits / Determine the following ratio jointly with S1+0
denominator
S142 Slave axis acceleration and | 16bits Ms It is recommended to set 200
deceleration time
S1+3 Slave Response Time 16bits Ms It is recommended to set 20
. 32bits Ises/sec | Limit the maximum frequency of the slave axis to prevent
S1+4 Slave maximum frequency bu . s .qu Y . v X prev
improper parameter settings from causing speeding




S2 master axis number 16bits / /

S3 Slave axis number 16bits / /

5) Example

Example: It is required that the film feeding roller and the printing roller keep the same linear speed, the diameter of the
feeding roller is 300mm, the number of pulses in one circle is 2000, the diameter of the printing roller is 150mm, and the
number of pulses in one circle is 2000.

Film feeding roller

Printing roller

1. The diameter of the film feeding roller is proportional to the diameter of the printing roller, so the circumference is also
proportional, and because the number of pulses per revolution of the two axes is equal, the pulse equivalent is also
proportional, which is 2:1. The speed is twice the speed of the feeding axis, and the two axes can keep the line speed
synchronous. The ladder diagram for the input parameters of S1 is as follows

M1002 K2

| fov K2 D2000
R ( TFERS
RUN8s )" +
b’ ) Bk

K1

hiov Kl D2001

BFEER
&, @il
-t

K200

uov K200 D2002
AR
fifiE], B
R E 200
K20

fuov K20 D2003

NIRRT
B, Ei
820

K100000

Iowov K100000 D2004
THEER
=, Bl
F100K

2 After the parameters are set, turn MO ON, and the slave axis will follow the set parameters proportionally. The ladder

diagram is as follows



MO
| [HAND D2000 Y0 v2
e ZTERH WOE R
[sET Ml
s
M1
—{ | [DPLSV K10000 YO V1 |
HE1T (L] pai0]

3. The pulse curves of the two axes are as follows, and the Y axis is the number of pulses sent. The blue line represents the
pulse position of the printing roller, and the red line represents the pulse position of the feed roller.
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Follow-up continuous movement [FOLLOW]

1) Instruction overview

The slave axis follows the master axis (which can be an encoder) and continues to move, the direction of the master axis changes,

and the slave axis changes accordingly. The speed ratio to follow is determined by the parameter.

Follow-up continuous movement [FOLLOW]

execution condition Normally ON Applicable models HCM2

/ / Software requirements 2.6.050 and above

2) Operands

Operands Function

S1 Specify the master axis number

S2 Specify the starting address of the input parameter
S3 Specify the slave axis number

3) Function and Action

s GD & G

I}—{FOLLOW YO D2000 Y2

e S1 specifies [master axis axis number] . Select the axis number of the master axis, if it is an encoder, write C251 (X0,

X1) or K-1 for the axis number.

e S2 specifies [input parameter start address]. Occupied registers S1~S1+5

® S3 specifies [slave axis number] . Selected slave axis number

eWhen MO is turned from OFF to ON, the slave axis group S3 follows the master axis axis group S1, the following speed
ratio is determined by S2 and S2+1, the following acceleration and deceleration of the slave axis is determined by S2+2, and
the response time is determined by S2+3 Decide.

e After the FOLLOW command is enabled, the master axis group can use the pulse command to make it move, and the slave
axis will follow according to the set ratio.

The pulse sent by the master axis/electronic gear ratio = the pulse sent by the slave axis, the current frequency of the master
axis/electronic gear ratio = the current frequency of the slave axis

e Compared with CAMSYNC, this command has the advantage that it can follow both positive and negative directions, and
can use CMADD motion superposition for the slave axis, while CAMSYNC can only follow one direction. The
disadvantage is that the CAMSYNC instruction is more flexible, has cycle positioning, and is more powerful. Compared
with the HAND instruction, the precision is higher.

Note: Assuming that the electronic gear ratio is set to 10, the maximum frequency of the slave axis is set to 100K, and the

master axis can only run at most 10K, otherwise the slave axis will have positional deviation




4) Related parameters

Input type of data | Unit Note
parameter name
parameters
S1 Master axis number 16bits / /
S2+0 electronic gear molecule 16bits / /
241 Electronic gear | 16bits / Determine the following ratio jointly with S2+0
denominator
S2+2 Position loop gain 16bits Ms It is recommended to set 500
S2+3 Speed loop gain 16bits Ms It is recommended to set 0
. 32bits pulses/sec Limit the maximum frequency of the slave axis to prevent
S2+4 master axis number . . . .
improper parameter settings from causing speeding
S3 Slave axis number 16bits / /
5) Example

Example: It is required that the film feeding roller and the printing roller keep the same linear speed, the diameter of
the feeding roller is 300mm, the number of pulses in one circle is 2000, the diameter of the printing roller is 150mm,
and the number of pulses in one circle is 2000.

Film feeding roller

Printing roller

1. The diameter of the film feeding roller is proportional to the diameter of the printing roller, so the circumference is also
proportional, and because the number of pulses per revolution of the two axes is equal, the pulse equivalent is also
proportional, which is 2:1. The speed is twice the speed of the feeding axis, and the two axes can keep the line speed
synchronous. The ladder diagram for the input parameters of S1 is as follows

M1002 K2

— | MoV K2 D2000
BIIER ( Hﬁw
RONBGE ' T

D' ) B

K1

}Mov K1 D2001 \

BFEES
4, Bilf
-y

K500
MOV K500 D2002
TETEE

KO

MoV X0 D2003
RE R

K100000

}DMov K100000 D2004
TEEER
E, Bk
E100K




2. After the parameters are set, turn MO ON, and the slave axis will follow the set parameters proportionally. The ladder

diagram is as follows

) K2
| [FOLLOW Y0 D2000 Y2
) K0 ZFERR K
SET M1
7
1
—] | [DPLSV K10000 Y0 Y1
KEAT KO A

3. The pulse curves of the two axes are as follows, and the Y axis is the number of pulses sent. The blue line represents the

pulse position of the printing roller, and the red line represents the pulse position of the feed roller.

1000 . T T . T . T . :

900 s

800 | ]
700 | / ]

600 1

500 | X: 400 X: 820

400 f = B 1

300 | X400 ]

200 - 1

100 ol 1

D e 1 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 9S00 1000



Flying shears [CAMCUT]

1) Instruction overview

The shearing mechanism is parallel to the object to be sheared, and the shearing mechanism performs reciprocating motion

to achieve the purpose of changing the shearing length by changing the speed in the asynchronous area.

Flying shears [CAMCUT]

execution condition Normally ON Applicable models HCM2

/ | / Software requirements 2.6.050 and above

2) Operands

Operands Function

S1 Specify the starting address of the master axis input parameter
S2 Specify the starting address of the slave axis input parameter
S3 Specifies the starting address of the output status bits

3) Function and Action

CD & D

MO
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e S1 specifies [master axis input parameter start address] . Occupied registers SI~S1+7

e S2 designates [slave axis input parameter start address] . Occupy registers S2~S2+23

e S3 specifies the [starting address of output status bit]. Occupy relay S3~S3+3

eBefore turning on the command, let the master axis return to the origin, and clear the current pulse number (special
register) and S2+22 of the slave axis.

eWhen MO changes from OFF to ON, the slave axis group performs Flying shears type reciprocating motion to the master
axis axis group. After the master axis travels to the waiting distance of S2+4, the slave axis starts to accelerate from the
starting position curve until the master axis completes S2+6. After the acceleration distance, enter the synchronization area,
the speed of the two axes is the same, after the S2+8 synchronization distance is traveled, the slave axis starts the curve
deceleration action, after the main axis travels the S2+10 deceleration distance, the slave axis starts to travel the reversing
distance, and returns after completion. to the starting point, and S3+1 is turned ON at the same time. After the master axis
completes S1+4, S3+3 turns ON.

e After the CAMCUT command is enabled, the main axis group can use the pulse command to make it move, and the slave
axis reciprocates according to the set parameters.

eNote: After changing the number of pulses in one cycle, the next cycle will take effect. S2+14 is greater than the sum of

S2+6-S2+12.




4) Related parameters

Input type of data | unit Remark
T —— parameter name
S1+0 master axis axis number 16 bit / If the master axis is an encoder, write K-1
S1+1 reserved 16 bit / /
S1+2 Position loop gain 16 bit / Write K500 by default
S1+3 Speed loop gain 16 bit / Write KO by default
S1+4 The number of pulses per | 32 bit pulse Number of pulses required to travel one product length
cycle of the master axis
S1+6 master axis one cycle | 32 bit 0.01lmm the length of a product
distance
S2+0 slave axis number 16 bit / /
S2+1 Slave Axis Step 16 bit (read only) | / Which step is currently running (0~9)
242 Slave Scale floating point | 0.01lmm 1 circle travel distance from the axis (0.01mm)/1 circle pulse
number
. . 32 bit 0.01lmm The distance that the main axis moves at a constant speed and
S2+4 waiting distance .
the slave axis does not move
32 bit 0.01lmm The master axis moves at a constant speed, and the acceleration
S2+6 Acceleration distance distance from the axis curve is recommended to be consistent
with S2+10
32 bit 0.01lmm The master axis moves at a constant speed, and the distance
S2+8 Sync distance between the slave axis and the main axis line speed is
synchronized
32 bit 0.01lmm The master axis moves at a constant speed, and the distance
S2+10 deceleration distance between the slave axis and the master axis to decelerate out of
synchronization
. . 32 bit 0.0lmm The distance that the master axis moves at a constant speed and
S2+12 Commutation distance . .
the slave axis is reversing and ready to return
o414 Slave travel 32 bit 0.01lmm Soft limit protection, improper setting will cause the slave axis
to behave abnormally
. 32 bit 0.01lmm The distance from the overall offset of the shaft, suitable for
S2+16 offset distance .. ..
use when adjusting the deviation
$2+18 function code 32 bit / 0 represents Flying shears back and forth , if one direction, set
the number of pulses
$2420 Slave maximum frequency 32 bit pulses/sec Fimit the maximum fr.equency of the slave axis to prevent
improper parameter settings
$2422 master axis current pulse | 32 bit / The current pulse mapping address of the master axis, which
position works within a period of zero to one cycle
S2+24 fallback distance 32 bit 0.01lmm 0 means return to the origin, it is recommended to set 0
S2+26 Slave start position 32 bit 0.01lmm It is recommended to set 0
32 bit 0.01lmm If it is 0, the return distance is automatically calculated. If there
is a value, the parameter setting shall prevail. If this parameter
2498 return distance is grea?er than the system. calculation v.alue, the system
calculation value shall prevail. The return distance should not
be set too small, otherwise it may cause the slave to return to
flying.
. BOOT / ON when the slave axis enters the synchronization zone, and
S3+0 Sync signal output . .
OFF when it leaves the synchronization zone
341 Flying shears shaft has | BOOT / ON when slave axis completes one cycle back to origin, OFF
worked for one cycle by PLC
$342 Flying shears shaft | BOOT / ON when the slave axis speed exceeds S2+20
overspeed sign
$343 The master axis has worked | BOOT / ON when the master axis runs out of S1+4 pulses per cycle
for one cycle
BOOT / Turn ON when the slave axis is working in the synchronization
S3+4 synchronous termination area, the synchronization will be ended immediately, and the
return will be early.




5) xample

Example: The diameter of the measuring wheel is 56mm, the encoder is 2000 lines, and it is connected to the PLC input
terminals X0 and X1. The servo motor is controlled by the PLC output terminals YO0 and Y 1. The left and right movement of
the cutting equipment is controlled by the servo motor. The servo rotates once (2000 pulses) and the screw travels 10mm.

The cutting cylinder is controlled by the PLC output terminal Y4. The required cut out length is 500mm.

Measuring wheel and encoder Cutting equipment

<} Cutting signal (cylinder)

Servo motor

1. First, the high-speed counting input is multiplied by 4, and the number of feedback pulses in one circle of the measuring
wheel is 2000%*4=8000 (pulses)

fuov K4 D1225

KO
IneNT €251 K10000 |

2. Calculate how many pulses the master axis needs to travel Imm and fill in S1+4. It is known that the diameter of the
measuring wheel is 56mm, the circumference is 56*1~175.9mm, and because the number of feedback pulses in one
circle of the measuring wheel is 8000, the measuring wheel needs 8000/175.9~45 (pulses) to travel 1mm. When
calculating how many pulses are needed to travel 500mm, the diameter in the ladder diagram, the number of feedback
pulses per revolution of the master axis and the shear length can be done on the touch screen with the D register. The
ladder diagram is as follows

F56. 000

}DMOVR F56.000 DO |
THER

F56. 000 F3.142 F175.929

IDML’LR DO Dl018 D2
IHEE THEE
F175. 929
|DDIVR F8000. 000 D2
THEE

F500. 000

F22736. 42




3. Calculate the ratio of the S2+2 slave axis, the distance of one revolution of the slave axis (0.01lmm) / the number of
pulses of one revolution of the slave axis = 1000/2000 = 0.5, the ladder diagram is as follows

F2000. 000

IDMoVR F2000. 000 D10
B~

3

F1000. 000

IDMOVR F1000. 000 D12

NE—EfT
2 (0. 01mm

F1000. 000 F2000. 000 FO. 500

IpDIVR D12 D10 D102
RE—ET  AE-ER WHLH

12 (0.0t ¥

4. Determine the parameters from S2+4 to S2+12 according to the cutting length = waiting distance + acceleration distance
+ synchronization distance + deceleration distance + reversing distance + return distance. The cutting length is 500mm, and
the synchronization distance is set as 100mm, the acceleration and deceleration distance is 40mm, the waiting distance is
20mm, and the reversing distance is 30mm, then the return distance=500-(100+40+40+20+0)=270, and the distance
parameters can be adjusted according to the site conditions.

K2000

IDMO\" K2000 D104 |
TEEE

K4000

Iovov K4000 D106
TEEE

K10000
Invov K10000 D108

R

K4000

Inyov K4000 D110
REEE

K3000
IDMOV K3000 D112
]

5. The ladder diagram of S1 master axis input parameters is as follows

K-1
MOV k-1 D2000

HET

K500
MOV K500 D2002
WEHRE

KO
MOV K0 D2003
EEDERZ

K22736  K22736
DOV D100 D2004

TH—-FH
B

K50000

MOV 50000




6. The S2 slave axis input parameter ladder diagram is as follows
M1000
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= as 13
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K0
MoV KO D202
PHEE
F0.500  FO. 500
IDMOVR D102
PR ]
K2000
|DMOV D104
TERE
K4000
DoV D106 D2026
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FT8
0. 01rmm)
K10000  K10000
DoV D108 D2028
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0. 01mm)
K4000
DoV D110
i 3k (
K3000
iDMoV D112
FAES
K30000
IDwov K30000 D2034
TR (
B
0. 01 rmm)
K0
|DMOV KO D2036
FBEE (
S
0. 01mm
KO
IDMOV KO D2038
DoV K100000 D2040
JEET Bt
K0
DoV KO D2042

ELSEET
HHE



7. Before turning on the CAMCUT instruction, it is necessary to return the slave axis to the origin, and clear C251, S2+22
and D1648, the ladder diagram is as follows

— | [Dyov KO €251

KO

D1648

Y0, IE & Bk
R (LOW
WORD)

KO

D2042

|DMOV KO

DoV KO

FEIAI
RE

[EES

8. After the slave axis returns to the origin and clears the current number of pulses, the CAMCUT instruction is turned on,
and the slave axis reciprocates according to the set parameters. The cutting signal is turned ON when the S3+0

synchronization signal is sent, and the cylinder output time is subject to the on-site process. The ladder diagram is as

follows
MO K-1 KO
— | [cavcuT D2000  D2020  M2000
FREH TR REas ERESH
M2000
| /ﬁ [SET 4
EERISH BE AL
i
Y4 KO
— | DR T0 K15
BT BEEE
T0
|
HEE

9. The speed curve of the axis group operation is as follows

[EIEIER
Synchronous distance

BRI
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Acceleration distance
FiHIER
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iR
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Return distance




6) Principle description

Synchronization zone

Deceleration Return zone

Zone

: Reversing

:Waiting : :
i i :Zohe
‘zone i |
.a b e ..d . 8 | f
‘waiting ;acceleration  synchronization  deceleration reversmg . eturn distance
‘distance .distance distance ‘distance ‘distance
Master axis one cycle distance
L - synchronization o )
acceleration distance / 2 gictance ‘deceleration distance / 2
Slave axis one cycle distance )

Master axis and slave axis one cycle distance

master axis one cycle distance = shearing length (L) = waiting distance (a) + acceleration distance (b) + synchronization

distance (c) + deceleration distance (d) + reversing distance (e) + return distance (f)

Slave axis to travel = acceleration distance / 2 + synchronization distance + deceleration distance / 2



Chase cut Flying shears [CAM]

1) Instruction overview

Different from ordinary Flying shears, the pursuit-type Flying shears do not need to set the length of one cycle of the main

shaft, and the position is sensed by the sensor, which can cut products with different lengths.

Chase cut Flying shears [CAM]

execution condition Normally ON Applicable models HCM2

/ / Software requirements 2.6.050 and above

2) Operands

Operands Function

S1 Specify the starting address of the master axis input parameter
S2 Specify the starting address of the slave axis input parameter
S3 Specifies the starting address of the output status bits

3) Function and Action

v D @D @
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® S1 specifies [master axis input parameter start address] . Occupied registers S1~S1+5

e S2 designates [slave axis input parameter start address] . Occupy registers S2~S2+39

e S3 specifies the [starting address of output status bit]. Occupy relay S3~S3+5

eBefore turning on the command, let the master axis return to the origin, and clear the current pulse number (special
register) and S2+14, S2+6, S2+7 of the slave axis to zero.

eWhen MO is turned from OFF to ON, the slave axis group performs the Flying shears type reciprocating motion to the
main axis group. When S3+0 is turned ON, the system records the current position of the master axis, stacks the data, and
stores the data in the register designated by S2+4. At the same time, S2+6 is incremented by 1. When walking the distance
of S2+18, the system automatically fetches the stack. Add 1 to start the Flying shears action from the axis.

eNote: After the CAM command is enabled, the master axis axis group can use the pulse command to make it move, and
the slave axis reciprocates according to the set parameters.

eNote: After changing the slave axis distance parameter, it will take effect in the next cycle, but not in this cycle. S2+14 is

greater than the sum of S2+6-S2+12.

4) Related parameters

Input type of data | unit Remark
tors parameter name
parame
S1+0 master axis axis number 16 bit / If the master axis is an encoder, write K-1
S1+1 function code 16 blt / Fixed write K14
S1+2 Position loop gain 16 bit / Write K500 by default
S1+3 Speed loop gain 16 bit / Write KO by default
S1+4 master axis pulse | floating point | 0.01lmm Calculate how much 0.01mm to send a pulse
equivalent number
S2+0 slave axis number 16 bit / /
S2+1 Slave Axis Step 16 bit (read only) | / which step is currently running




242 Minimum spacing allowed | 32 bit 0.01lmm If the measured product length is less than this value, it will not
per product be pushed into the stack and filtered.
244 Pre-stored coordinate start | 16 bit / Store the starting address of the length data, write K4000, then
D register start from D4000
245 Pre-stored length 16 bit / If K10 i.s written., 20 addresses are occupied, and the starting
address is determined by S2+4
S2+6 Prestore the current pointer | 16 bit (read only) | / Monitor how many data are currently stored
S2+7 get the current pointer 16 bit (read only) | / Monitor several data currently taken out
S48 Slave pulse equivalent floating point | 0.01lmm Calculate how much 0.01mm to send a pulse
number
9410 Slave travel 32 bit 0.01lmm Soft limit protection, improper setting will cause the slave axis
to behave abnormally
$o+12 Slave maximum frequency 32 bit pulses/sec Limit the maximum fr.equency of the slave axis to prevent
improper parameter settings
$2+14 master axis current pulse | 32 bit / The current pulse mapping address of the master axis, which
position works within a period of zero to one cycle
9416 specified push data 32 bit number of | Specifies the length of the data to be pressed, used with M+4
pulses
2418 get stack offset 32 bit 0.01lmm Di.stance between the sensor and the tangent point of the slave
axis
32 bit 0.01lmm The master axis moves at a constant speed, and the acceleration
S2+20 Acceleration distance distance from the axis curve is recommended to be consistent
with S2+24
32 bit 0.01lmm The master axis moves at a constant speed, and the distance
S2+22 Sync distance between the slave axis and the main axis line speed is
synchronized
32 bit 0.01lmm The master axis moves at a constant speed, and the distance
S2+24 deceleration distance between the slave axis and the master axis to decelerate out of
synchronization
. . 32 bit 0.01lmm The distance that the master axis moves at a constant speed and
S2+26 Commutation distance . .
the slave axis is reversing and ready to return
. 32 bit 0.01lmm If the actual remaining return distance is smaller than the set
S2+28 return distance . .
return distance, the actual one shall prevail.
2430 function code 32 bit / 0 represents Flying shears back and forth , if one direction, set
the number of pulses
S2+32-82+39 system reservation / / /
S3+0 Coordinate storage BOOT / Store a coordinate for ON, OFF by the system
. BOOT / ON when the slave axis enters the synchronization zone, and
S3+1 Sync signal output . .
OFF when it leaves the synchronization zone
342 Flying shears shaft | BOOT / ON when the slave axis speed exceeds S2+20
overspeed sign
$343 Flying shears shaft has | BOOT / ON when the slave axis returns to the origin after completing
worked for one cycle one cycle
ON means that the pushed data is pushed from the data
344 Operating mode BOOT / specified by S2+16, and OFF means that the data is pushed by
the sensor.
BOOT / Turn ON when the slave axis is working in the synchronization
S3+5 synchronous termination area, the synchronization will be ended immediately, and the
return will be early.

5) Example:

Example: The diameter of the measuring wheel is 56mm, the encoder is 2000 lines, and it is connected to the PLC input

terminals X0 and X1. The servo motor is controlled by the PLC output terminals YO0 and Y1. The left and right movement of

the cutting equipment is controlled by the servo motor. The servo rotates once (2000 pulses) and the screw travels 10mm.

The cutting cylinder is controlled by the PLC output terminal Y4. The cutting equipment in the picture below is already at

the origin, the distance from the color mark sensor to the cutting point of the cutting equipment is 650mm, the length of the

known shortest material is 200mm, and the length of the longest material is not fixed, so it is required to cut right at the

black point in the dot picture. point location,




Measuring wheel and encoder Cufting equipment

Color mark sensor

Feed
<—— Cutting signal (cylinder)

%z / ;j Screw rod

Servo motor

1. First, the high-speed counting input is multiplied by 4, and the number of feedback pulses in one circle of the measuring
wheel is 2000*4=8000 (pulses).

M1000 K4
— | e
| Moy K4 D1225
EE S E—ETH
pre (al & (4H500) 7
) wEtinE
KO
|DCNT €251 K10000

2. Calculate how many pulses are required for the master axis to travel 0.0lmm and fill in S1+4. It is known that the
diameter of the measuring wheel is 56mm, the circumference is 56*n~175.9mm, and because the number of feedback
pulses in one circle of the measuring wheel is 8000, how many mm does one pulse travel = the circumference of the master
axis/the number of pulses in one circle = 175.9/8000 =0.022. When calculating how many pulses are needed to travel
0.01mm, the diameter in the ladder diagram and the number of feedback pulses for one revolution of the master axis can be
done on the touch screen with the D register. The ladder diagram is as follows

M1000 F56. 000

IpMovR F56.000 DO
%gunamf =HEE
=)

F56.000 F3.142  F175.929

IoMULR DO Dl018 D2

THARE TPl LN TEPE
BYTE)

F175. 929 FO. 022

IbIvR D2 FS000. 000 D4
AR IREE

EEZLm

F0. 022 F2. 199

IDMULR D4 F100. 000 D6
IEEE THEHH
EZ0m Ezh

0. 01mm




3. Calculate the pulse equivalent of S2+8 slave axis, the distance of one revolution of the slave axis (0.0lmm) / the number

of pulses per revolution of the slave axis=1000/2000=0.5, the ladder diagram is as follows, the ladder diagram is as follows

F2000. 000

IDMOVR

F2000. 000 D10

AE—Eh
Pt

F1000. 000

IoovR

F1000. 000 D12

RE—ET
#2 (0.0t

F1000. 000 F2000. 000 F0. 500

[DDIVR

D12 D10 D102

AE—EB7 AB—ERk ARAS
12 (0.01mm  hi¥g 2

4. Determine the parameters from S2+20 to S2+28 according to the cutting distance = waiting distance + acceleration

distance + synchronization distance + deceleration distance + reversing distance + return distance. The shortest cutting

length is 200mm, and the synchronization distance is set to is 40mm, the acceleration and deceleration distance is 20mm,

and the reversing distance is 20mm, then the return distance is 200-(40+20+20+20)=100mm, and the distance parameters

can be adjusted according to the site conditions. The ladder diagram is as follows:

2000
Ipuov K2000 D106
TEEE
4000
ooy £4000 D108
BEZ%
2000
ooy K2000 D110
REEE
2000
ooy K2000  DI12
RAEE
5. The ladder diagram of S1 master axis input parameters is as follows
K-1
MOV K-1 D2000
TEme
Kl4
MoV K14 D2001
&S
K500
MoV K500 D2002
LEnAn
KO
MOV K0 D2003
REINER

|DMOvR




6. The ladder diagram of input parameters of S2 slave axis is as follows. It is known that the distance from the photoelectric
to the tangent point of the slave axis is 650mm, so fill in K65000 for S2+18. S2+2 and S2+10 are subject to on-site

conditions.

M1000 KO
| huov KO D202
g S
=
K5000
Doy K5000  D2022
 JF
(0. 01rmm)
oV k4000
uov K20
J: ov 0
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g
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P
100000
DoV K100000 D2030
TR
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100000
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%
K85000
DoV K65000  D2038
TEEGE
K2000  K2000
oov DI0S  D2040
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K4000  K4000
Doy D108 D2042
SE R o 5
(0. 01mm)
K2000  K2000
DoV D110 D2044
L PAiE ]
(0. 01rm
K2000  K2000
Dov D12 D2046
AEE  BOER
(0. 01mm)
10000
DoV K10000  D2048
EOES
(0. 01mm)
pwov X0




7. Before turning on the command, it is necessary to return the slave axis to the origin, and connect C251, D1648, S2+6,
S2+7, S2+14, and the ladder diagram is as follows

=i I

IDMov KO 251

KO
MoV K0 D1648

Y0, Y12 &Rk

HE (low

wiord)

KO
IDMov KO D2034
P

MoV KO D2026

|M0v KO D202

8. Turn on the M2 ON command, the slave axis reciprocates according to the set parameters, and turns ON S3+0 when the
color mark sensor senses the signal, which is used to store the coordinates. The ladder diagram is as follows

w2
444{ | [cau D2000  D2020  M100
s IHHE  JWmE EAER
X0
444{ | /ﬁ [sET M100
cERES EAEE




Periodic CAM movement [CAM]

1) Instruction overview

Periodic position control is performed on the specified axis, the master axis moves at a constant speed, and the slave axis

performs cam motion.

Periodic CAM movement [CAM]

execution condition Normally ON Applicable models HCM2

/ / Software requirements 2.6.050 and above

2) Operands

Operands Function

S1 Specify the starting address of the master axis input parameter
S2 Specify the starting address of the slave axis input parameter
S3 Specifies the starting address of the output status bits

3) Function and Action

Mo GD G &
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e S1 specifies [master axis input parameter start address] . Occupied registers S1~S1+9

e S2 designates [slave axis input parameter start address] . Occupied registers S2~S2+14

e S3 specifies the [starting address of output status bit]. Occupy relays S3~S3+4

eBefore the command is turned on, S3+4 must be turned on, otherwise the slave axis will not move in the first cycle. It is
necessary to return the slave axis to the origin, for example, the movement of the slave axis is one cycle, then the origin
should be at the position of "clock 12 o'clock", with the front side facing up. After returning to the origin, clear the current
pulse number (special D register) and S2+10 of the slave axis to zero.

eWhen MO is changed from OFF to ON, the slave axis group performs periodic cam motion to the main axis group. The
number of pulses in a cycle of S1+4 for the master axis, and the number of pulses for a cycle of S2+4 by the slave axis, in
which the number of synchronization pulses is determined by S2+6, the synchronization ratio is determined by S2+2, and
the synchronization starting point of the slave axis = (S2 +4-S2+6)/2. The acceleration curve and deceleration curve are
automatically planned by the system. When one cycle is completed, S3+2 turns ON.

eNote: After the CAM command is enabled, the master axis group can use the pulse command to make it move, and the
slave axis performs periodic cam motion according to the set parameters.

eNote: After changing the pulse parameters of one cycle, it will take effect in the next cycle, but not in this cycle.




4) Related parameters

type of unit Remark
Input parameters | parameter name
data
$140 master axis axis 16 bit / If the master axis is an encoder, write K-1
number
S1+1 function code 16 bit / Fixed write K7
S1+2 Position loop gain 16 bit / Write K500 by default
S1+3 Speed loop gain 16 bit / Write KO by default
The number of pulses | 32 bit number Number of pulses required to travel one product length
S1+4 per cycle of the master of pulses
axis
The maximum number | 32 bit number Write KO by default
S1+6 of pulses of the master of pulses
axis
S148 Periodic pulse on | 32 bit number Read the number of pulses per cycle on the master axis
master axis (read only) of pulses
S2+0 slave axis number 16 bit / /
S2+1 Slave step (read only) 16 bit / which step is currently running
floating / How many pulses does the master axis need for I1mm / how many
S2+2 Slave Sync Scale point pulses does the slave axis need for Imm
number
244 Number of pulses per | 32 bit number The number of pulses required to move a product from the axis
cycle of slave axis of pulses
$246 Slave synchronization | 32 bit number It is desired to keep the distance from the master axis to keep the
pulse number of pulses | line speed consistent
248 Slave maximum | 32 bit pulses/sec | Limit the maximum frequency of the slave axis to prevent
frequency improper parameter settings
9410 master axis current | 32 bit / The current pulse mapping address of the master axis, which
pulse position works within a period of zero to one cycle
Refers to the highest frequency increase per ms. When the current
Maximum 16 bit pulse/ms | position of the slave axis does not match S2+10, it will be
S2+12 acceleration of slave activated. It is used in conjunction with S2+13 and S2+14 to
axis jointly plan the acceleration and deceleration curve and write KO
by default.
2413 Slave  min  speed | 16 bit / When the current position of the slave axis does not match
percentage S2+10, the function is activated, and KO0 is written by default.
Percentage of the | 16 bit / When the current position of the slave axis does not match
S2+14 maximum speed of the S2+10, the function is activated, and KO is written by default.
slave axis
. BOOT / ON when the slave axis enters the synchronization area and OFF
S3+0 Sync signal output . .
when it leaves the synchronization area
341 S.lave shaft overspeed | BOOT / ON when the slave axis speed exceeds S2+8
sign
§342 The master axis has | BOOT / ON when the master axis completes one cycle, OFF by PLC
worked for one cycle
S3+3 sync status BOOT / Slave axis synchronization, ON means it has been synchronized
By default ON before the ON command , When it is OFF, judge
BOOT / whether the current pulse number of the slave axis is 0. If it is 0,
S3+4 Anti-cut mode the cutter will not move until the master axis has gone through a

cycle. ON means that when S2+10 is not 0, the slave axis can run
directly in the current cycle.




5) Example

For example: The diameter of the feeding roller is S6mm, the number of pulses in one circle is 2000, controlled by PLC YO0,
Y1, the radius of the cutter shaft is S5mm, the diameter is 110mm, the thickness of the knife is 20mm, the number of pulses
in one circle is 2000, controlled by PLC Controlled by Y2 and Y3, the cutter axis in the picture is already at the origin, and
the line speed is required to be synchronized when it is in contact with the material, and the length of the cutting material is
200mm

Servo feeding

Feeding roller

1. Calculate how many pulses the feeding shaft needs to travel Imm to fill in S1+4. The diameter of the feeding roller is
56mm, the circumference is 56*n~175.84, and because the number of pulses per revolution is 2000, so the pulses are
required to travel Imm = 2000/175.84~11.37, if the cutting material length is 200mm, then pulse=11.37*200=2273 pulses,
the diameter, the number of pulses in one circle, and the material length can be written on the touch screen with the D
register according to the on-site process. The ladder diagram is as follows

M1000 F56. 000
—. [DMoVR F56.000 DO
%{Eﬂgﬁéﬁ ERIERE
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2. Calculate how many mm of each pulse of the main shaft and how many mm of each pulse of the slave shaft, used to
calculate the parameter S2+2, how many mm of each pulse of the main shaft = feeding roller circumference/number of
pulses in one circle = 0.0879, slave shaft How many mm for each pulse = the circumference of the slave axis / the number
of pulses in one circle = 0.1727, then S2+2 = 0.0879/0.1727 = 0.509, if the parameter calculation is not accurate, it will
cause the master-slave axis to contact the interval out of synchronization, resulting in tearing If there is a phenomenon of
material pulling, this parameter can be appropriately reduced according to the site conditions, and vice versa, the ladder
diagram is as follows

F175.929 FO. 088
IDDIVR D2 F2000. 000 D10

EREEE FT4 bk

HEZDm

F3. 142 F345. 575

IDMULR F110.000 DIOIS D12
nPl (LOW HEhE%
BYTE)
F345. 575 FO. 173
|DD1vR D12 F2000. 000 D14
ERE NEETR
HIE %D

F0.088 F0.173  F0.509

IDDIVR D10 D14 D100
THETR  JES R LARSE
HEEZ D BESTm  fl

3. The slave shaft rotates once and cuts one piece of material, so the number of pulses per cycle of the slave shaft S2+4 =
the number of pulses per revolution of the slave shaft, and the number of synchronous pulses S2+6 represents the number of
pulses converted by the length of the interval between the master shaft and the slave shaft. It can be seen from the figure
that the thickness of the knife is 20mm, then the length of the synchronization interval is 20mm, and the number of
synchronization pulses = the length of the synchronization interval * how many pulses are required to travel Imm from the
axis. However, due to the problems of m and calculation errors, it is recommended to increase the synchronization interval
by 1-2mm when calculating the number of synchronization pulses, so that the slave axis can enter the synchronization area
earlier and prevent material from being pulled. The ladder diagram is as follows

V1000
DoV K2000
F345.575 F5.787
[DDIVR F2000. 000 D12 D16
PEAE B
L 2N
E5. 787 F127. 324
IDMELR D16 F22.000 DIS
R ImE BEAEIE]
YN T
127.324 K127
IDINT D18 D104

BEZEE e
g




4. The ladder diagram of S1 master axis input parameters is as follows

M1000
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”
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}MOV

KO
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K300

}MOV
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EETEE
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DoV

3 ek
B

KO

5. The ladder diagram of S1 master axis input parameters is as follows

M10

=]
[=]

oMoV

0 |

W ;j

hiov

K1

D2020

e

F0. 509

IoMovR

D2022

MEH[EZEE
il

K2000

Invov

D2024
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6. Since the cam curve synchronization area of the slave axis is fixed, the slave axis needs to be at a fixed origin position

before turning on the command. The origin is set at the 12 o'clock position of the clock, and the midpoint of the

synchronization area is at the 6 o'clock position of the clock. The starting point of the synchronization area = the middle

point of the synchronization area - S2+6/2, the end point of the synchronization area = the middle point of the

synchronization area + S2 + 6/2, as shown in the figure below, after returning to the origin, you need to put the D1648,
D1664, S2+10 are cleared, and S3+4 is turned ON. When S3+4 is OFF, the slave axis will have no action in the first cycle.

The ladder diagram is as follows

origin position

the end point of the
synchronization
area

the starting point of the g
synchronization area

the middle point of the
synchronization area

KO

| [ovov KO

D1648

Y0, Y1E & Bk
AR Lou

WORD)
KO

|DMOV KO

D1664

Y2 Y3E &k
FREL (LOwW
WORD)

KO

IDMO’\" KO

D2030

Ed ETT
Ml E

M104

—
TES

RST,

ui

EE3

7. After the slave axis returns to the origin and clears the current number of pulses, turn on the CAM command, and the

slave axis performs cam motion according to the set parameters. After completing one cycle, S3+2 outputs, the ladder

diagram is as follows

MO KO K1
— | [ D2000  D2020  M100
I TS JaES  [REE
ISET M2
B3l
2 K5000
— | [DPLSY D200 Y0 Y1
— 37Tk



The speed curve of the axis group operation is as follows
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Chase cut CAM movement [CAM]

1) Instruction overview

Different from the periodic cam, the chase-cut cam does not need to set the length of one cycle of the main shaft, and the

position is sensed by the sensor, which can cut products of different lengths.

Chase cut CAM movement [CAM]

execution condition Normally ON Applicable models HCM2

/ / Software requirements 2.6.050 and above

2) Operands

Operands Function

S1 Specify the starting address of the master axis input parameter
S2 Specify the starting address of the slave axis input parameter
S3 Specifies the starting address of the output status bits

2) Function and Action

v D @D @

I}—{ CAM D2000 D2020 M100

e S1 specifies [master axis input parameter start address] . Occupied registers S1~S1+3

e S2 designates [slave axis input parameter start address] . Occupy registers S2~S2+24

e S3 specifies the [starting address of output status bit]. Occupy relays S3~S3+4

e Before turning on the command, let the master axis return to the origin, and clear the current pulse number (special
register) and S2+22, S2+6, S2+7 of the slave axis to zero.

eWhen MO is turned from OFF to ON, the slave axis group performs chase-cut cam motion to the main axis group. When
S3+0 is turned ON, the system records the current position of the master axis, stacks the data, and stores the data in the
register designated by S2+4. At the same time, S2+6 is incremented by 1. When walking the distance of S2+8, the system
automatically fetches the stack. Add 1 to start the cam action from the axis. The start position of the sync area is determined
by S2+14, and the length of the sync area is determined by S2+16.

eNote: After the CAM command is enabled, the master axis axis group can use the pulse command to make it move, and

the slave axis reciprocates according to the set parameters.

4) related parameters

Input type of data | unit Remark
parameter name

parameters

S1+0 master axis axis number 16 bit / If the master axis is an encoder, write K-1

SI+1 function code 16 bit / Fixed write K2

S1+2 Position loop gain 16 bit / Write K500 by default

S1+3 Speed loop gain 16 bit / Write KO by default

S2+0 slave axis number 16 bit / /

S2+1 Slave Axis Step 16 bit (read only) | / which step is currently running

242 Minimum spacing allowed | 32 bit 0.01lmm If the measured product size is smaller than this value, it will
per product not be pushed to the stack

S2+4 Pre-stored coordinate start | 16 bit / The starting address of the stored data, write K4000, then start




D register from D4000
ons Pre-stored length 16 bit / If K10 i.s written., 20 addresses are occupied, and the starting
address is determined by S2+4
S2+6 Prestore the current pointer | 16 bit (read only) | / Monitor how many data are currently stored,
. 16 bit (read only) | / Monitor several data currently taken out, and S2+7 will
S2+7 get the current pointer . . .
automatically increase by 1 when the slave axis moves.
S2+8 get stack offset 32 bit 0.01lmm Distance between sensor and slave axis
. . floating point | / Calculate how many 0.01mm the master axis sends a pulse
S2+10 master axis ratio
number
$o+12 Syne scale floating point | / (Numbfar of pulses pe.r revolution of slave axis/distance of one
number revolution of slave axis)/100 (0.01mm)
o414 Slave axis synchronization | 32 bit / The starting position of the slave axis synchronization area,
start position such as the origin is up [(S2+18)-(S2+16)]/2
2 bi f | Sl hronizati 1
416 Slave sync length 32 bit number of | Slave synchronization pulse number
pulses
$2+18 Number of pulses per | 32 bit / Generally, the number of pulses required for one revolution of
revolution of the slave axis the slave shaft
$2420 Slave maximum frequency 32 bit pulses/sec ;imit the maximum fr.equency of the slave axis to prevent
improper parameter settings
$2422 master axis current pulse | 32 bit / The current pulse mapping address of the master axis, which
position works within a period of zero to one cycle
2424 specified push data 32 bit number of | Specifies the length of the data to be pressed, used with M+4
pulses
S3+0 Coordinate storage BOOT / Store a coordinate for ON, OFF by the system
. BOOT / ON when the slave axis enters the synchronization area and
S3+1 Sync signal output . ..
OFF when it leaves the synchronization area
S3+2 Slave shaft overspeed sign BOOT / ON when the slave axis speed exceeds S2+20
$343 The master axis has worked | BOOT / ON when the master axis completes one cycle, OFF by PLC
for one cycle
ON means that the pushed data is pushed from the data
S3+4 Operating mode BOOT / specified by S2+24, and OFF means that the data is pushed by
the sensor.
5) Example

For example: The diameter of the feeding roller is S6mm, the number of pulses in one circle is 2000, controlled by PLC YO,

Y1, the radius of the cutter shaft is S5mm, the diameter is 110mm, the thickness of the knife is 20mm, the number of pulses

in one circle is 2000, controlled by PLC Controlled by Y2 and Y3, the cutter axis in the figure is already at the origin, and

the line speed is required to be synchronized when it is in contact with the material, and the black point position of the cutter

is required to be cut on the material. , §00mm from the center point of the cutter shaft

Servo feeding

Feeding roller\_

Color mark sensor




1. Calculate the ratio of S2+10 master axis, and calculate how many pulses the master axis needs to travel 0.01mm. It is
known that the diameter of the feeding roller is 56mm, the number of pulses per revolution is 2000, and the circumference =
56*n=175.84, then the master axis sends 1 pulse to travel 175.84 /2000=0.08792 (mm), then send 1 pulse to go 8.792
(0.01mm) The ladder diagram is as follows

F56. 000
DMOVR F56.000 DO
IHER
F56.000 F3.142  F175.929
IDMULR DO D018 D2
THEE nPl (LOW @Ak
BYTE)
F175. 929 FO. 088
DDIVR D2 F2000. 000 D4
THEK RITMHGRE
% bmm
FO. 088 F8. 796
IDMULR D4 F100. 000 D100
1T IPE 1N IAE
< lrmm ZA40, 01mm

2. Calculate the synchronization ratio of S2+12. It is known that the diameter of the cutter shaft is 110mm, and the number
of pulses per revolution is 2000, then the circumference of the cutter shaft is 110*3.14=345.4, then
S2+12=(2000/345.4)/100 =0.058, the ladder diagram is as follows

F110. 000

IDMOVR F110. 000 D10
THEE

F110.000 F3.142  F345.575
DMULR D10 D018  DI2

NHEE nPl (LW AEEE
BYTE

F345. 575 Fb. 787

|DDIVR F2000. 000 D12 D14
MEE kK ElmmES
Bl
F5. 787 FO. 058
DDIVR D14 F100. 000 D102
ElmAES [EEZ41]
ik

3. Determine the starting position of the synchronization area of the S2+14 slave axis and the synchronization length of the
S2+16 slave axis. Because the thickness of the knife is 20mm, the length of the synchronization interval is 20mm, and the
number of synchronization pulses = the length of the synchronization interval * the length of the slave axis to travel 1mm
how many pulses. However, due to the problems of m and calculation errors, it is recommended to increase the
synchronization interval by 1-2mm when calculating the number of synchronization pulses, so that the slave axis can enter
the synchronization area earlier and prevent material from being pulled. Assume that the origin is in the figure below The
position of the cutter facing upward, then S2+14=(number of pulses in one circle — S2+16)/2, the ladder diagram is as
follows
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4. The ladder diagram of S1 master axis input parameters is as follows

KO0

|Mov KO D2000

THES

K2

|Mov K2 D2001

TER

K300

|Mov K500 D2002

TETEE

K0

lwov KO D2003

RETER




5. The S2 slave axis input parameter ladder diagram is as follows, because the distance from the cursor to the midpoint of
the cutter is 800mm, then S2+8 takes the stack offset and fills in 80000, and because the cutter axis rotates once with 2000
pulses, the slave axis rotates One circle represents cutting one material, so S2+18 is filled with 2000. The ladder diagram is

as follows
M1000 K1
N hiov K1 02020
Tk LR
afk
K1000
Ipvov K1000  D2022
BEE
(0. 01mm)
K4000
hiov K4000  D2024
mELnE
HDEFEH
K20
wov K20 02025
TEFE
hwov KO
uov )
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TEREE
FS.796  FS.796
IDMOVR D100 D2030
EAHRE THEH
%40, 01mm
FO.058  F0. 038
IDMOVR D102 D2032
FEER  FEER
K1147303042114780304;
Inmov D2034
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[BEZTEL h_uiﬁfj i
K2000
[
oy K2000  D2038
k100000
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pE T
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6. Assuming that the origin is set at 12 o'clock of the clock, the midpoint of the synchronization area is at 6 o'clock of the
clock, the starting point of the synchronization area = the midpoint of the synchronization area - S2 + 6/2, the end point of
the synchronization area = the end of the synchronization area Midpoint+S2+6/2, as shown in the figure below, after
returning to the origin, it is necessary to clear D1648, D1664, S2+6, S2+7, the ladder diagram is as follows

origin position

the end point of the
synchronization
arca

the starting point of the Yg
synchronization arca
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7. After the slave axis returns to the origin and clears the current pulse number, turn on the CAM command. When the color
mark sensor has a signal, turn S3+0 ON, which means that the coordinate position is filled in, and the coordinate is taken
out when walking S2+8. , then the tangent point from the axis is exactly on the mark, the ladder diagram is as follows

MO
| [sET w2 |
2 FEnn
o KO K1
| N D2000  D2020  M100
e IHET  NEEE  EARE
ISET T
JE‘;J]
M0 K5000
| [DPLSV D200 Y0 V1
e FinE
X0
| | A [set M100
EREEE ENEE




Periodic synchronized motion [CAMSYNC]

1) Instruction overview

Periodic position control of the specified axis

Periodic synchronized motion [CAMSYNC]

execution condition Normally ON Applicable models HCM2

/ / Software requirements 2.6.050 and above

2) Operands

Operands Function

S1 Specify the starting address of the master axis input parameter
S2 Specify the starting address of the slave axis input parameter
S3 Specifies the starting address of the output status bits

3) Function and Action

MO GD G &

I}*CAI‘»QS\’NC D2000 D2020 M2000

® S1 specifies [master axis input parameter start address] . Occupied registers S1~S1+5

e S2 designates [slave axis input parameter start address] . Occupy registers S2~S2+12

e S3 specifies the [starting address of output status bit]. Occupy relay S3~S3+5

e Before turning on the command, M+4 must be turned ON, otherwise the slave axis will not follow the master axis.
Determine whether to turn M+5 ON according to site requirements. ON means the acceleration/deceleration curve is
automatically planned by the bottom layer (S2+10, S2+11, S2+11 can all be set to 0), OFF means S2+10, S2 +11, S2+12
these three parameters to plan the acceleration and deceleration curve. Then make the master and slave axes return to the
origin according to the on-site process, and then clear the current pulse number (special D register) and S2+6.

eWhen MO changes from OFF to ON, the slave axis group performs periodic synchronous movement to the main axis
group. The number of pulses per cycle of S1+4 for the master axis is completed, and the number of pulses for the slave axis
to follow the cycle of S2+2. During the movement, S3+4 is OFF, and the slave axis stops after running the current cycle
until S3+4 is set. The next cycle of ON restores synchronization, and the number of pulses required to restore
synchronization is determined by S2+8, which does not change the phase between the master and slave axes. When one
cycle is completed, S3+0 is turned ON.

eNote: After the CAMSYNC command is enabled, the master axis group can use the pulse command to make it move, and
the slave axis performs periodic cam motion according to the set parameters.

eNote: After changing the pulse parameters of one cycle, it will take effect in the next cycle, but not in this cycle.




4) related parameters

Input type of data unit Remark
parameter name
parameters
S1+0 master axis axis number 16 bit / If the master axis is an encoder, write K-1
S1+1 reserved 16 bit / /
S1+2 Position loop gain 16 bit / Write K500 by default
S1+3 Speed loop gain 16 bit / Write KO by default
S1+4 The number of pulses per | 32 bit number of pulses | The number of pulses in one cycle of the master axis
cycle of the master axis
S2+0 slave axis number 16 bit / /
S2+1 Slave step (read only) 16 bit / which step is currently running
$242 Number of pulses per cycle | 32 bit number of pulses | The number of pulses in one cycle of the slave axis
of slave axis
244 Slave maximum frequency 32 bit pulses/sec Limit thle maximum frequency.of the slave axis to
prevent improper parameter settings
. 32 bit / The current pulse mapping address of the master
S2+6 mas.tc.ar axiscurrent pulse axis, which works within a period of zero to one
position
cycle
The number of pulses required for dynamic up and
32 bit / down synchronization. This number of pulses refers
S48 Number of dynamic sync to the number of pulses of the master axis. If you
pulses write 0, the slave axis will immediately synchronize
with the master axis. If you write K1000, there will
be 1000 pulses buffered.
Refers to the highest frequency increase per ms.
16 bit pulse/ms When the current position of the slave axis does not
2410 Maximum acceleration of match S2+6, it will work. It is used in conjunction
slave axis with S2+11 and S2+12 to jointly plan the
acceleration and deceleration curve and write KO by
default.
16 bit / It is activated when the current position of the slave
S2+11 Slave min speed percentage axis does not match S2+6, and KO is written by
default.
. 16 bit / It is activated when the current position of the slave
S2+12 Percentage of the ma.x1mum axis does not match S2+6, and KO is written by
speed of the slave axis :
default.
340 The master axis has worked | BOOT / ON when the master axis completes one cycle, OFF
for one cycle by PLC
S3+1 Slave shaft overspeed sign BOOT / ON when the slave axis speed exceeds S2+4
S3+2 Periodic valid mode BOOT / Default OFF
BOOT / The master axis works in the mode state, and the
S3+3 mode status current number of pulses of the master axis cycles
from 0 to the number of pulses in one cycle.
The default is ON before the command is turned on,
BOOT / and OFF during motion. The slave axis will stop
S3+4 Sync enable after the current cycle is completed, and will resume
synchronization from the next week when it is
turned ON. It is used in conjunction with S2+8.
If it is ON, it means that the acceleration and
. BOOT / deceleration curve is automatically planned by the
Synchronous  acceleration
345 and deceleration processing bottom layer (S.Z-il-l(.), SZ+11., and S2+11 can all be
on static set to 0), and if it is OFF, it means that the three
parameters of S2+10, S2+11, and S2+12 are used to
plan. Acceleration and deceleration curve.




5) Example

For example: the feeding axis is controlled by servo, connected to PLC output terminals Y2, Y3, and the number of pulses
per revolution is 2000. The printing axis is controlled by servo and connected to the PLC output terminals YO, Y1, the
diameter is 56mm, and the number of pulses per revolution is 2000. It is known that the feeding servo rotates once, the
feeding shaft travels 100mm, which is exactly one grid, and the film length of each package is 175mm. It is hoped that the
feeding shaft travels 100mm and the film pulling shaft travels 175mm, so that there is one material in each film. Among

them, the pulling film is the main axis, and the feeding is the slave axis as shown in the figure below.
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1. It is known that the feeding servo rotates once, the feeding shaft travels 100mm, which is exactly one grid, and because
the feeding servo needs 2000 pulses to rotate once, so the number of pulses per cycle of the S2+2 slave shaft is filled with
2000. It is known that the diameter of the film pulling shaft is S6mm, then the circumference is 56*1=175.84mm, and
because the number of pulses per revolution is 2000, the number of pulses required to travel 1mm = 2000/175.84=11.37,
then the number of pulses required to travel 175mm is 175%11.37 =1989 (pulse), then S1+4 is written to K1990. Diameter,
number of pulses in one circle, material length, can be written on the touch screen with D register according to the on-site

process. The ladder diagram is as follows

K2000
iDMOV K2000 DO

RA—EH
Hohs

F56. 000

IDMOVR F56.000 D2
THER

F56.000 F3.142  F175.929
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THEFE T@EwE
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F11. 368 F1989. 437
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2. The S1 master axis input parameter ladder diagram is as follows

11000 KO
| [Mov KO D2000
§$$@F THEE
TE \akx
K500
juov K500 D2002
WETEE
KO
MoV KO D2003
REFER
K1989  K1989
|DMOV D100 D2004
_-T—_EijiHSr:m' i,ﬂfﬂﬁﬁ
FEZOH Bt

3.The S2 slave axis input parameter ladder diagram is as follows, since the dynamic up and down synchronization function
is not used, then S2+8 write KO

Kl
huov K1 D2020 |

RS

K2000  K2000
Iovoy DO D2022

TE—FE  Ju AW
Boady Bohsg

100000
Iovoy K100000 D2024
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RARTR
EBntt

IMOV )




4. Before turning on CAMSYNC, D1648, D1664, S2+6 need to be cleared, and S3+4 needs to be turned ON. If not turned
ON, the slave axis will not operate, and S3+5 should be turned ON. The ladder diagram is as follows
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3F

M1

KO

ooy KO

D1648 |

YO, YIEER
Pt gt
YORD)
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H 4

X

[EES

5. After returning to the origin, after clearing the current number of pulses, turn M2 ON, turn on the CAMSYNC command,

the master and slave axes perform periodic synchronous motion according to the set parameters, and S3+0 is turned ON

after one cycle is completed, and the ladder diagram is as follows

K0 K1
lcamsync D2000  D2020  M2000
THHS NEs %T_{’F*E
IsET MO
BEET
K5000
|DPLSV D200 Y0 Y1
E3 ik



Superimposed motion [CAMADD]

1) Instruction overview

Perform superimposed motion control on the specified axis group (currently only supports the superposition of the slave axes of
the FOLLOW instruction)

Superimposed motion [CAMADD]

execution condition Normally ON Applicable models HCM2

/ / Software requirements 2.6.050 and above

2) Operands

Operands Function

S1 Specify the axis number
S2 Specity input parameters
S3 Specify output status flags

3) Function and Action

MO GO G GO

I}—{ CAMADD Y1 D3000 M100

e S1 specifies [Superimposed axis number] . Selected overlay axis number

e S2 specifies [specify input parameters]. Occupied registers S2-S2+7

e S3 designates [designated output flag]. Occupy relay S3

eNote: This command temporarily only supports the superimposed motion of the slave axis specified by the FOLLOW
command. It takes effect after the FOLLOW command is turned on.

eWhen MO is turned ON, superimpose motion on designated axis number S1. The number of superimposed pulses is
determined by S2+0, the superimposed speed is determined by S2+2, the superimposed acceleration is determined by

S2+4, and the superimposed deceleration is determined by S2+6. S3+0 turns ON after the superposition is completed.

4) Related parameters

Input parameter name type of data | Unit Note
parameters
Specify the 16bits / KO0-K127, currently only supports the slave axis of the
S1+0 Superimposed axis FOLLOW command
number
240 Number of superimposed | 32bits / The number of pulses to be superimposed
pulses
S2+2 superimposed speed 32bits pulses/sec superimposed speed per second
S2+4 superimposed acceleration 32bits pulses/ms Want to get to S2+2 at how many pulses per ms
46 superimposed deceleration 32bits pulses/ms How many pul§e§ per ms do you want to reach the speed
before superposition
S3+0 Superimposed done mark BOOT / Turn ON after Superimposed is completed




5) Example

Example: When the FOLLOW instruction is running, the slave axis is required to superimpose 10,000 pulses at a frequency

of 2,000 pulses per second.

1. The superimposed motion of CAMADD currently only supports the use of the slave axis of FOLLOW, so write K1 for

the superimposed axis number of S1, K10000 for the number of superimposed pulses in S2+0, and K2000 for the

superimposed speed of S2+2. The ladder diagram is as follows
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2. Turn on the FOLLOW command first to let the slave axis and the master axis move. After turning on the CMADD

command, the slave axis will perform superimposed motion. The ladder diagram is as follows
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3. The speed curve of the axis group operation is as follows
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4.The position curve of the axis group operation is as follows
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