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1. Introduction

Positioner synchronization

Positioner synchronization function is the function that enables the robot to trace the operation of jig
installed externally or to operate linear or arc form relative to the jig operation. External jig device
applied to the positioned synchronization function is called the positioner, which is also called the

station.

Challenging task from the limitation of the work area of the robot can be supplemented by using this
function. That is, if the workpiece is fixed on the positioner and the positioner moves, the robot is
designed to follow the movement of the positioner to execute linear or arc operation on the workpiece.

Specifications of key functions are as follows.

Key functional specification

Characteristic

Positioner group

Support 1~4 groups

Number of positioner axis

Support positioner of 1 axis and 2 axes (Rotating axis)

Interpolation method

Supports linear and arc interpolation

External input independent
jog (SELSTN)

Positioner selected from auto mode supports jog operation
function irrelevant from the robot

External input independent
playback (AXISCTRL)

Positioner selected from auto mode supports independent
playback (MOVE) function irrelevant from the robot

1 axis positioner

2 axes positioner
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1. Introduction

1.1. Characteristics of function

Multi-group positioner

The jig axis set as additional axis can be set as positioner group for control. Total of 3 groups
of positioners can be registered and each group can set up to 2 axes positioner.

Positioner calibration

To set the positioner coordinate, 3 points must be taught for the 1 axis positioner and 5 points
for 2 axes positioner for calibration.

Positioner independent jog operation function

Function to operate the axis individually during auto mode playback for the axis registered as
position group. By using this function, you can operate the position not working to operate the
jog based on external input signal.

Teach

Teach of positioner independent operation function can be done based on selection of
supplementary axis key by switching to robot Cartesian coordinate, position synchronization
jog and additional axis operation by design. Therefore it is convenient to teach the positioner
synchronized operation command (SMQOV).

Playback

Positioner synchronization function supports both linear and arc interpolation. When a
synchronized operation command (SMOV) is executed, the interpolation operation is
executed on the position and playback. The position independent job operation function can
be one for axis other than the selected (SELSTN S#) positioner.

Additional axis independent MOVE function

This function enables the user to operate the MOVE command registered separately using
the external signal in auto mode. By using this function, the robot operation and independent
operation can be realized using the MOVE command. To use this function, unit and
mechanism must be set and the command independent execution statement must be
registered. This function cannot be used with the positioner independent jog function.
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Positioner synchronization

1.2. Operating order

Initialization
Set the applicable additional axis as the positioner in the additional axis constant
setting and set the positioner group from mechanism setting.

Robot calibration
Execute tool end fixed motion and if incorrect, use the auto constant setting
function to calibrate the robot.

Positioner calibration
When the robot calibration is completed, use the calibrated tool to calibrate the
positioner.

Teach

Use the mechanism key to select the group and operate the synchronized jog. If the
step is recorded with the position group selected, it will be recorded as positioner
synchronized step. (SMOV S#)

Check operation
Check the program with step forward/backward function in manual mode.
Continuous operation

Operate in auto mode.

At this time, if SELSTN S# is recorded, the applicable positioner will not operate but
independent jog is possible by the external signal. Also the additional axis with the
AXISCTRL off will not operate.
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2. System setting

Positioner synchronization

2.1. System initialization

(1) When setting the controller for the first time, the system must be initialized. The following
menu is provided at '[F2]: System; — [5: Initialize; — [1: System format;. Select initialize
system and then press the “YES” button.

Record end, Initiali - Manual out,
nrmanze
F5ystern, | ﬁ | L L
o, 1t Systemn format
Run 1o Pane set
E 2: Rohot type selection
* 3 Usage setting HiS Rabat. Gontraller
|
Jog inch, 2 E t e 17 Soft key,
a- 4 Serial encoder reset \'{‘ Fecdls system format
= EMTER F..
— "
% E: Mechanism setting
QuickOpen User key
: Ar
I After entering the item selection value, press the [ENTER] key, FREHNERY

?

(2) After the system is initialized, select the robot type. When you select the robot type, the
following screen will be displayed. At this time, enter the total number of additional axes to
use. Also set the installation surface of the robot. When the setting is completed, press the

F[F7]: Complete; key.

Record cnd, q Manual out,
Robot type selection
[HEDDE-03 |
[l gy B
Run to Additional axes number = |4 Eang sl
Robot installation surface = IFIUUr v D
Jog inch, G Soft key,
QuickOpen User key
. Ar
i Attentively, check the robot installation surface, as there is the danger of error
when the robot Installation sudace is incorrect,
Help PREV/MEXT

Enter the number of additional axes, [0 - 8]

?
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2. System setting

(3) Then when the “Set constant for additional axis?” message, click on Yes. The next screen will
be displayed. In this screen the axis specification of the additional axis applicable to the
positioner is set as the positioner and the applicable parameter is set. For positioner not
provided by HHI, set to ‘Any’ and set the remaining parameters. Refer to ‘User manual of
additional axis function’ on how to set the additional axis parameter.

Record cnd, e f Manual out,
1. Additional axis constant
Bxis spec = (D)Base () Servogun (@) Positioner (Tydig () Servo hand I
Bis struc = [Circular - [Any
Fiun to | Pane set
Auis location = BD T Dsp A Brake = [0
GED@J Reduction ratio = [+ & | w0 S | 100 [deg/rev] D
o Softlimit = Min | 0,000 Max | 0,000 [deq]
Jog inch, Soft key,
AMP spec = [BAT o] - 7 tixash
= Motar spec = [PORW ] - [TEMIOENEZESE
Maxirmum speed Accel, time
QuickDpen Acc/Dec param = 180 [degss] | 1000 [rms] User key
’: ] Rotation radius = [0 [mm] AF
Help PREM/MEXT

Select the axis composition,

(4) When using the positioner provided by HHI, select from the list in the axis structure. In this
case, no other parameter setting is required.

Record cnd. ey = Manual out,
1. Additional axis constant
Axis spec = Base 1 Pogitioner i Servo hand I
p O () Servo gun (@) Ods O
Axis struc = [Circular -
Fun to Pane set

Awis location = ED T DsP T Axis [ 4 Erake =0

o) ]

|
Jog inch, Soft key,
QuickOpen User key
. AF
Help PREV/MEXT

Select the axis composition,
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Positioner synchronization

(5) The positioner group is setin f[F2]: System; — [5: Initialize; — T6: Mechanism setting
menu. In the following screenshot, T1 and T2 are set to group 1 as 2 axes positioner and T3
axis is set to group 2 as 1 axis positioner and lastly T4 axis is set to group 3 as 1 axis
positioner. Generally it is convenient to set the mechanism to the same way as the position

group.
Record cnd, m Manual out,

Mechanism setting

Axis spec Mech Endless Positioner |
group iy
5 = | Fobot |MD v IDisa\ v IDisaI v
Run to H = [ Robot |MD v |Disa\ v |Disa| v Pane set
W = | Hobat |MU v |Disa\ v |Disa| v D
Gad e = [Twd [0 0w [Peaw [DRAw
o B = | Fobot [MI |Disal v |Disal
Jog inch, Rl = [ Robot [MU %] [Peale]  [Dealw Soft key,
= Tt = [Positioner |MI v IDisa\ v ISI v
T2 = [Positioner |MI v |Disa\ v |SI v
i T3 = [Positioner |MI v |Disa\ v |82 v
SUEkEeRy T = [Poorer M1 w] [PeAw BV Sy
2 X
Help PREV/ME=T

Set the positioner group, (Group not synchronized: 0, Same group can be supported up to 2 axes)

LT R F———

(6) When the power is rebooted, the mechanism and positioner group are normally applied.
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2. System setting

2.2. Robot calibration

Referto 7.6 Auto constant setting; in Hi5 Operating Manual.
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Positioner synchronization

2.3. Positioner calibration

2.3.1. Teach 1 axis positioner calibration program
(1) Select the program to teach.
(2) For 1 axis positioner, fixate the sharp teaching point on the positioner. At this time, the
teaching point must be installed far from the rotating center as much as possible for the

calibration to be accurate.

(3) Rotate the positioner by 30° in one direction to accurately teach 3 points and record the
program. The following picture shows the teaching method.

(4) Keep the position of the robot same while teaching.
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2. System setting

2.3.2. Teach 2 axes positioner calibration program
(1) Select the program to teach.
(2) Keep the sharp teaching point far from the rotating center as much as possible.
(3) For 2 axes positioner, move only the 2" axis just as the 1 axis positioner to teach 3 points

first. And then from the 3" teach point (S3) move only the first axis to teach the 4™ point (S4)
and 5" point (S5).

(4) Do not change the position of the robot while teaching for accurate calibration.
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Positioner synchronization

2.3.3. Execute positioner calibration
(1) Select T[F2]: System; — T6: Automatic constant setting; — [2: Positioner calibrationy .

(2) Select the positioner group to calibrate and the applicable job program, and then press [[F1]:

Execute,
Record cnd, e " " - Manual out,
Positioner calibration
Positioner group number = 1 I
il oy
Program number = 1]

Run 1o Pane set
Jog inch, Soft key,
CuickOpen User key

: Ar

Help PREV/MEXT

Enter program nurnber, [1 - 9333]

(3) Calibration result will be displayed. When the T[F7]: End; key is pressed, the applicable data
will be saved to the constant file (ROBOT.MCH) and the setting will be completed.

(4) If the user accurately knows the location of the positioner based on CAD data, set the
location and DH parameter of the positioner manually and press the [F7]: End;key to reflect
to the constant file.
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Positioner synchronization

.

?; 3. Manual operation

3.1. Positioner independent jog mode

There are two ways to jog the positioner. One is the ‘Independent jog method’ that only jogs the
positioner and the other is the ‘Synchronized jog method’ that enables the robot to follow in
synchronization when the positioner is jogged. First for the independent job method, press the
‘Mechanism’ key on the teach pendant and the applicable mechanism can be selected by toggling. In
the following condition, the positioner can be jogged independently.

Select positioner mechanism, coordinate is axis coordinate = independent jog

Fecord cnd, Manual out,

(Bl Program | <1547 G unierol | E-Mech | T4Crd

= LLMECH | [0JHADOG-03 | JOINT 1] ‘ THO ‘ o | T
e I MOVYE P S=h0%, A=1.T=0 I —7 ol TEET4 5T oy,
| Robot bgram |
Foim 4 Hobof:HANDG-03, Tlaxes, dsfeps Angle Boie e
Record condition is general MOVE command -1204,706 deg 5643
ek R e e ~1114, 706 deg -BA0.5 D
Cand |33 MOVE P 8=60% A=1.T=0 1144.545 deg 3449
34 MOYE P.5=60%.4<1.T=0 2403412 deg 14,2
L 2367600 deg 23,0
Jog inch, 364, 400 deg 1521 Soft key,
- —1743.200 deg B 0.0
L.: ~1843,200 deg
= -1843.200 deg
~1843,200 deg
QuickOpen User key
& AI
>
| [ W ||
Help | _ FREV/MEXT
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3. Manual operation

3.2. Positioner synchronization jog mode

When the ‘Crd’ key on the teach pendant is pressed in positioner independent jog condition, ‘Sync S1’
will be displayed as shown below if the positioner has been calibrated. When the positioner is moved
in this condition, the robot will jog following the movement of the positioner.

Select positioner mechanism, coordinate is synchronize S1 = Synchronized jog

Record cnd.

- tanual out.
(Bl Program | =1 5/F [ Unitto] | 5 Mech 12 Crd

B) 0100 AT I ¥in] LLBAECH | [1]J7+18+19+ Sync S1
& SMOY S0.L.P1,5=60%.4=1.T=0 I

i

1] an ——
: Pane set
. ELLALS B
(ad B3 MOVE P.S=E0%.A=1, 1144.845 deg -344.3 D
54 MOVE P.3=50%.4=1.T=D 2408412 deg 142
" S5 BMOY B0LP1.E=EE: A=1.T=0 2367,600 deg -23.0
Jog inch, 5EAB. 400 deg —TE2 1 Soft key,
- 1543200 deg 00
{_: ~1643,200 dea
—3 ~1543.200 deg
-1543.200 deg
CuickOpen User key
£ 'y
>
Help PREY/MEXT
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lf. 4 Create program Positioner synchronization

4.1. Record step

In positioner independent jog operation, the program record condition is set to MOVE command and in
positioner synchronized job operation, it is set to SMOV command to support positioner synchronized
command.

4.2. SMOV

SMOQV {Station number}, {Interpolation method }, {Speed}, {Accuracy}, {Tool number}

Station number: This means the positioner group number. (S1~S4)

Interpolation method: Linear (L) or arc (C) interpolation is possible on the workpiece.
Speed: Set the speed the TCP of robot moves on the workpiece.

Accuracy: Set the accuracy of the linear or arc interpolation on the workpiece.

Tool number: Set the robot tool number to execute the task.

@O

Setting of SMOV command is decided on the position coordinate. For example, when moving the two
points to a line while moving the positioner, the TCP moving speed on top of the positioner is set.
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4. Create program

4.3. Example of linear interpolation on positioner

(1) Decide the start and target point on the workpiece.

S

7

(2) Use the mechanism key and coordinate to select and move the positioner. Use the
mechanism key again to select the robot and align the starting point to the starting point of
the robot tool end. In this condition, press the record key to record the ‘MOVE’ command.
(Record with SMOV if necessary.)

(3) Use the mechanism key and coordinate key to set the positioner synchronized jog mode. If
the current positioner is group 1, select the coordinate ‘Synchronized S1'.

Target point

(4) With the master selected, move the position to the location desired and the robot will maintain
the position and location according to the task starting point on the positioner.

Reference)

In the above condition, the error between one point of the positioner and the tool end is the error from
the calibration of the robot and positioner, and this error does not show up in trace error during
playback. That is, if the robot moves to the target location again and record with “SMOV” even with
some level of error, the trace error of the step during playback will not cause any error.
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Positioner synchronization

(5) After selecting the mechanism back to robot, use the jog key to move and align the robot to
‘Target point’ (S2).

(6) To record the synchronized step (SMOV), it must be reset positioner synchronized jog mode.

Select the coordinate to be ‘Synchronized S1’and press the [Record] key to record “SMOV”
step.

(7) Follow the process of ®—@®—® for following steps.
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4. Create program

(8) When the recorded program is executed, the positioner will move in linear interpolation for
the workpiece on top of the positioner.

—_

—

& [Caution] &

(» Recording the positioner synchronized step (SMOV) does not always have to be done this
way. Independently operate the robot and positioner to decide the location and position, and
the record as SMOV step. The robot will move by the designated interpolation method on top
of the workpiece of the positioner.

(@ When the interpolation methods of two steps recorded with “L”, it will execute a cornering
motion as in MOVE.

@ Speed of the step recorded with SMOV is the task speed. Therefore if the task distance
between the recorded steps is short, the task speed of the positioner will be nearly « (Infinite),
making the positioner move in maximum speed, even when the positioner has moved a lot. In
this case to limit the speed of the positioner, the speed unit can be set to “SEC”. By setting
the unit of the step movement to time rather than speed, the moving time will be designated
even when the distance of task on the workpiece is 0.

(Ex) Program example

S1 MOVE L,S=60%,A=1,T=0 — Start location access step

S2 SMOV S1,L,S=100mm/s,A=1,T=0 — Positioner synchronized linear interpolation

S3 SMOV S1,L,5=100mm/s,A=1,T=0

S4 SMOV S1,L,5=100mm/s,A=1,T=0

S5 MOVE P,S=10%,A=1,T=0 — Retract step(Not synchronized with
positioner)

S6 MOVE L,S=200mm/s,A=1,T=0
END
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5. Positioner independent operation - N~
Positioner synchronization

Positioner independent operation function is the function that can e applied to the system controlling
multiple sets of positioners. In a system with multiple positioners, positioner that does not execute a
specific task with the robot executes the setting task while the specific positioner executes a task with
the robot. Therefore there is a need to manually control the positioner.

Positioner independent operation function uses the robot language command (SELSTN) to select the
positioner to operate. This function should be used when the user wants to operate only the specific
positioner by playback the program and operate the other unselected positioners based on the
external input signal independently.

This function can change the positioner to operate by the program interval to classify and use
positioner to operate based on the program playback and by independent operation.

5.1. Positioner independent operation setting

This function uses several positioners to compose the system. This function supports the positioner to
execute the jog operation by external input signal while one positioner works with the robot. Therefore,
the setting including external input signal number is required.

(1) Select T[F2]: System; — T4: Application parameter; — [6: Positioner independent
operation .

(2) This sets each positioner (Station).

2 i
Hefwd """ "positioner independent operation(Station 1) Ma”ual ot

Agsign input signals -——----——----—- Operation speed -------——-—==——mmm—mmmmmmm |
Independ. oper, allow = |I! Low = IWD 4 High = |25 %
Aun 1o Fast speed select = |D Sefting pose — Pose set, ——— Cur, pose Pane set
Ist axis fwd rotation = |El Ist axis = deg -1843.200 deg
and) Ist axis bwd rotation = [0 ond axis = deg -1843200 deg D
- 2nd azis fwd rotation = |D Check whether setting location is reached -——-—
dng inch, 2nd axis bwd ratation = [0 Istaxis permitted = [0 deg Soft key.
=] Move setting pose = |D 2nd azis permitted = |El deg [.T':F'
— Matching output sig, = |D ;
QuickOpen User key
[: ) AI
-
Help PREY/MEXT

Set the signal to prohibit €00 or permit {1 - 256} independent operation, [0~4096. 1.1~960, 3, 1~960, 5 1~960, .1~

? e .
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5. Positioner independent operation

(3) Meaning of signal setting is as shown in the following table

I/O signal

Content

Remarks

Permit independent
operation

Prohibit (0) / Permit (1) independent
operation

Independent operation possible after
permitted pressure

Select high speed

Select speed level (O=Low 1=High)

Select speed at level at by operating
speed
Select operating speed: Set at % of
maximum speed

1% axis forward
rotation

Forward direction (+) rotation of 1
axis of positioner

Both axis 1 and 2 can be operated
simultaneously

1% axis reverse
rotation

Reverse direction (-) rotation of 1%
axis of positioner

Both axis 1 and 2 can be operated
simultaneously

2" forward rotation

Forward direction (+) rotation of 2™
axis of positioner

Both axis 1 and 2 can be operated
simultaneously

2" reverse rotation

Reverse direction (-) rotation of 2"
axis of positioner

Both axis 1 and 2 can be operated
simultaneously

Setting location
movement

Move the setting location to target
point

Move full target point of 15 and 2™ axes,

but they cannot be used as the axis
operation signal

Aligned output
signal

When both 1% and 2™ axes within
the setting location range are

reached, output confirmation signal

Allocated signal output [DO# signal]

& [Caution] &

(D Signal allocated to the 1/O signal cannot be duplicated for allocation.

(@ The positioner group must be set first for position independent operation function.

® When using both the additional axis MOVE independent execution function (AXISCTRL) and

positioner independent operation function (SELSTN) simultaneously, it can generate an
abnormal error. Therefore never mix the two

5-3
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Positioner synchronization

5.2. SELSTN command

This is the command to set the take with the specific positioner in the positioner synchronization
function. When this command is set, axis other than the selected positioner cannot be operated by the

JOB program.

SELSTN, station number, independent operation completion standby time, retract location

Select all positioners

Cancel SELSTN S#

Station number ALL All positioners cannot be operated All positioners are
independently playback
Station number SO Independently operate all positioners
. ~ o Only selected positioners
Station number | S1 ~ S3 Select number of position for playback are playback
. _ Standby time until the independent operation e
Standby time 0~60 of selected station is completed 0 = Infinite standby
Division If the independent operation is not completed

Retract location location within the standby time, designate the retract |STEP, LABEL, row number

step

& [Caution] &

Positioner independent operation function is only effective in auto mode.
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5. Positioner independent operation

5.3. Program teaching method using SELSTN command

(1) Designate the positioner group number to synchronize with SELSTN S# command. Selected
station will operate based on recording on job program and other stations will be set to be
independently operated by the external signal.(SELSTN S1)

(@)

3)

(4)

After the SELSTN command, record the synchronized reference step on the reference
location to start the positioner.(S1)

Record the step by operating the selected positioner. (S2, S3, S4, S5) At this time, do not
operate the unselected positioner if possible (Positioner group 2 and 3).

Program example
SELSTN S1

S1
S2
S3
S4
S5

MOVE L,S=300mm/s,A=0,T=0
SMOV S1,L,5=100mm/s,A=0,T=0
SMOV S1,L,5=100mm/s,A=0,T=0
MOVE L,S=300mm/s,A=0,T=0
SMOV S1,L,5=100mm/s,A=0,T=0

& [Caution] &

()

(6)

(7)

(8)

®

IF the station number set by SMOV and number set by SELSTN are different, an error

(E0219) will be generated.

(@ When set to SELSTN S0, all stations set will not be operated by the program playback
(S1~S3). At this time, all stations can be operated independently.

If the positioner group number to operate during playback has changed, the station number
must be designated newly. (SELSTN S2)

Record the reference step to start the synchronized operation of the position with the robot
with the MOVE command. (S6)

Operate the selected positioner and record the step. (S7, S8, S9) At this time, do not operate
the remaining positioner (Station 1 and Station 3) and record the details.

Program example
SELSTN S1

S1
S2
S3
S4
S5

SELSTN S2

S6
S7
S8
S9

MOVE L,S=300mm/s,A=0,T=0
SMOV S1,L,S=100mm/s,A=0,T=0
SMOV S1,L,S=100mm/s,A=0,T=0
MOVE L,S=300mm/s,A=0,T=0
SMOV S1,L,S=100mm/s,A=0,T=0

MOVE L,S=300mm/s,A=0,T=0
SMOV S2,L,S=100mm/s,A=0,T=0
MOVE L,S=300mm/s,A=0,T=0
SMOV S2,L,S=100mm/s,A=0,T=0

— Change station, positioner group 2 playback from step 6
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Positioner synchronization

€ [Caution] &

If the station number has changed (S1~S3) from SELSTN command, the selected position groups will
be canceled to switch to independent operation function condition.

(9) Independent operation of the positioner canceled from group selection is prohibited and if all
axes of jig axis want to be at the recorded location on step, cancel the station selection with
the SELSTN ALL command. (SELSTN ALL)

(10) After SELSTN ALL command, all positioners will operate to the step location based on the
playback command and even when the independent operation input signal is received, the
positioner cannot be operate independently. (S10, S11, S12)

(11) Program example

SELSTN S1

S1 MOVE L,5=300mm/s,A=0,T=0

S2 SMOV S1,L,5=100mm/s,A=0,T=0

S3 SMOV S1,L,5=100mm/s,A=0,T=0

S4 MOVE L,5=300mm/s,A=0,T=0

S5 SMOV S1,L,5=100mm/s,A=0,T=0
SELSTN S2

S6 MOVE L,S5=300mm/s,A=0,T=0

S7 SMOV S2,L,5=100mm/s,A=0,T=0

S8 MOVE L,S=300mm/s,A=0,T=0

S9 SMOV S2,L,S=100mm/s,A=0,T=0
SELSTNALL — Cancel station selection

S10 MOVE P,S=100%,A=0,T=0

S11 MOVE L,S=1200mm/s,A=0,T=0

S12 MOVE L,S=200mm/s,A=0,T=0

& [Caution] &
When there is an entry in operation including change in step, change in program and external
reset, the station selection will automatically be canceled and the positioner in independent
operation will stop.
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5.4. Playback positioner independent operation

5. Positioner independent operation

When independent operations are in progress as shown in the following picture, the applicable axis
cannot be selected using SELSTN and operated by JOB program when independent operation of the
positioner is already in progress.

When in playback, the independent operation of the positioner must be completed to proceed to the
next step to change the station by SELSTN S# and SELSTN ALL command. Refer to the following
program example.

SELSTN S§1,5.0,S12

(Standby 5 seconds)

S1
S2
S3
S4
S5

SELSTN S2,10.0,S12
MOVE L,S=300mm/s,A=0,T=0

S6
S7
S8
S9

SELSTN ALL

MOVE L,S=300mm/s,A=0,T=0

SMOV S1,L,S=100mm/s,A=0,T=0
SMOV S1,L,5S=100mm/s,A=0,T=0

MOVE L,S=300mm/s,A=0,T=0

SMOV S1,L,5=100mm/s,A=0,T=0

SMOV S1,L,5=100mm/s,A=0,T=0

MOVE L,S=300mm/s,A=0,T=0

SMOV S1,L,5=100mm/s,A=0,T=0

S10 MOVE P,S=100%,A=0,T=0

S11 MOVE L,S=1200mm/s,A=0,T=0
S12 MOVE L,5=200mm/s,A=0,T=0

SELSTN S2

Positioner group 2 operating —> Robot stand by

positioner group 2

Operating

0|

Ak

— Proceed after completing independent operation of station 1

— Proceed after completing independent operation of station 2

— Proceed after completing independent operation of station 3

positioner group 1

ENABLE AXIS

OO0

SPEED CENTER]

00

FWD BWD
)y

Controller
input
signal
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Positioner synchronization

— SELSTN 2

Positioner group 2 completed
—> Robot movement

positioner group 1

Operation
completed O O
ENABLE AXIS

s O O Controller

""""" ™|SPEED CENTER input

O O signal

positioner group 2 FWD BWD
S

& [Caution] &
When the <Permitted> signal of the selected positioner is being entered, the robot will stand by in
SELSTN location. When the independent operation of the selected positioner is completed, the

robot will then move.

& [Caution] &
(I When operating the program, the robot waits until the independent operation signal becomes
<Prohibited> according to the position group selection condition. This action is for the safety
of the user. This considers that when the independent operation signal is at <Permitted> that

there is a worker.

(@ Because the change in step, change in program and external reset cancels the station
selection (SELSTN ALL), the robot waits until the independent operation signals of all
positioners have switched to <Prohibited> when reset.

® When executing the following function, the positioner independent operation is disabled.
- Auto reset function of endless step, executing endless reset
- During collaborative control
- During gun change
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6. Additional axis MOVE independent
execution function
(Applicable to V30.54-00 or higher) Positioner synchronization

Additional axis MOVE independent execution function is similar to the positioner independent
operation function. But the independent operation function by positioner external input signal is the jog
function where as the additional axis MOVE independent execution function is to execute the MOVE
command independently by the external signal. The user should choose between the two functions
based on the ease of application and use it.

6.1. System setting

(1) T[F2]: System; — [5: Initialize; — [7: Unit setting; allocate the unit number to the
position to set the additional axis MOVE independent function setting. In the following case
shows that mechanism 1 is set to unit 1, mechanism 2 is set to unit 2 and mechanism 3 is set

to unit 3.
Fecord cnd = Manual out
ecord cnd, .. - anual out,
Unit setting )
Unit#0 = [ M0 M1 Mz [ M3 [] Md ME (] MB W7 !
Unit#l = CJME]COMr [Om2 M3 M2 [IMs M5 []M7
Fem Unit#2 = [CJMO M1 M2 M3 M4 M5 []ME []M7 [Peme s
Unit#3 = [JMO M1 M2 M3 M4 M5 []MB []M7
Cad Ea
Unit#4 = [JMO M1 Mz []M3 M4 M5 []ME [JM7
'JDQ inch. Unit45 = []MO []M1 []MZ []M3 M4 []M5 []ME []M7 Sait key,
o Unit#6 = [JM0 []M1 [JM2 M3 [Jmd M5 [JMB [JM7 ey
= Unit#7 = [CJMO [C]M1 M2 M3 M4 [C]M5 []ME [ M7
CuickOpen User key
o AI
Help PREV/NEXT

(2) When the unit setting is completed, reboot the power.
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6. Additional axis MOVE independent execution function

(3) Select [[F2]: System; — [4: Application parameter; — "10: Command independent
executiony to record the MOVE command to the command.

Fecord cnd, o q Manual out,
10: Command independent execution

: Target location  Ewecuting Cornpleted
Input signal Comrmand i

Qutput Output i
L[ = [ oo [0 [
Run to 2 [ = [omm |3 [ Pane set
3 = [[omm [0 B D
G o = [omo |3 B
u 5 [0 = [oom [0 T
DY = [T [0 @ it
= (AL = [am o i
o 8 o = [T [0 B
CuickOpen a o = [ oo [o o User key
e 0. Jo = [[omm [0 B
= oo = [[omm [0 o A
12 fo = [ oo |3 [
ELE Enter the number of the allocated signal, [0~409, 1,1~360, 3, 1~360, & 1~880, . 1~64,1~128] FREGAIERT
?

Input signal:

When the applicable signal is received, execute the command while the input signal is set to
ON.

Target location: Not applicable. No setting required

Executing Output signal:

Signal number to output externally when moving by additional axis° MOVE independent
command

Completed Output signal: Output signal when execution is completed

(4) Select the MOVE command and press the TQuick Open; key to edit the location. At this time,
select the unit number to operate and record the moving location.

Record cnd, q Manual out,
Current step location
: [/) 5 Unit = 0 !
X o= 564,277 mm Tl = -1643,200 deg
Fun 1o vo= 09 mm T2 = -TE3200 deg Pane set
Z = -344934 mm T3 = -1843.200 deg D

Gmd R = [ 14173 deg T4 = “TEIE 200 deg
RY = [ 7807 deg

Jog inch, Soft key,
RZ = -162.139 deg
-
=
l— Coordinate = (@Base (JFRobot (O dwis ou QOun (O Enc
Robot pose = (@) Defined (7)Mot defined
QuickOpen ) User key
o (@) Frant  (7) Rear (O (@ Down () Flip (&) Mon-flip
: Within 11801 8 = OV @N Ro= OY @N R = @Y (ON AF
Help PREV/NEXT

Enter the variable index number and press the [ENTER] key,

I'I:I-h ot |-:| ose

(5) Set the axis to execute the additional axis MOVE independent execution with AXISCTRL
OFF command. MOVE independent execution by external input signal is only effective in the
range of AXISCTRL OFF~AXISCTRL ON.
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Positioner synchronization

(6) Program example
AXISCTRL OFFT7,T8 — Proceed after completing independent operation of station 1
(Standby 5 seconds)
S1 MOVE L,S=300mm/s,A=0,T=0
S2 SMOV S1,L,5=100mm/s,A=0,T=0
S3 SMOV S1,L,5=100mm/s,A=0,T=0
S4 MOVE L,S=300mm/s,A=0,T=0
S5 SMOV S1,L,S=100mm/s,A=0,T=0
AXISCTRL ON,T7,T8 — Proceed after completing independent operation of station 2
AXISCTRL OFF,T9
S6 MOVE L,S=300mm/s,A=0,T=0
S7 SMOV S1,L,S=100mm/s,A=0,T=0
S8 MOVE L,S=300mm/s,A=0,T=0
S9 SMOV S1,L,S=100mm/s,A=0,T=0
AXISCTRL ON,T9 — Proceed after completing independent operation of all stations
S10 MOVE P,S=100%,A=0,T=0
S11 MOVE L,S=1200mm/s,A=0,T=0
S12 MOVE L,S=200mm/s,A=0,T=0
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6. Additional axis MOVE independent execution function

6.2. AXISCTRL

AXISCTRL {OFF/ON}, {T1,T2,T3,T4}

AXISCTRL command selects whether to control the additional axis by the JOB program. Axis with
AXISCTRL OFF during program playback does not move to the location recorded on the JOB program
and cannot move independently. Axis with AXISCTRL ON will move to the location recorded on JOB
program.

If the control of additional axis is turned OFF using this command and the designated signal from
F[F2]: System; — [4: Application parameter; — [10: Command independent execution; is

received, the applicable command will be executed. If this command is MOVE command, it will

execute the MOVE command irrelevant from the JOB program.

Axis with AXISCTRL OFF is displayed on the top right corner of the screen as J7.

Record cnd, == E . — o Manual out,
o [B) Program | <1 &/F [E Unit:[0] | &~ Mech 1 Crd [5 Jog spd T0
= 0100 OnL:4/0 ALL MECH | [01HADDE-03 JOINT 1 [1] |
& MOVE P,3=50%,4=1,T=D O iy
Robat prograrm __ |
Aur 1o FiobotHADDE-03, T0axes, dsteps Angle Coordinate Pane set
51 MOVE P.5=60%.4=1.T=0 -1204, 706 deg -564,3
52 MOVE P.8=R0%.4=1.T=0 1114, 708 deg —5A0.9 D
God =3 MOVE P.5=60%.4=1.T=0 1144,845 deg -344.9
54 MOVE P.5=60%.A=1.T=0 -2409,412 deg -14.2
2367600 deg -25.0
Jog inch, 3686, 400 de g JGH 1521 Soft key.
- —1543,200 deg [ 0.0 }
{a -1643,200 deg (a2l
— -1843, 200 deg
-1843.200 deg
CuickOpen User key
& &
>
Help | | _ PREV/MEXT

AXISCTRL OFF/ON setting can be done using the R362 code in manual mode.
& [Caution] &

(@ But, the unit information of the recorded MOVE must be composed only of the axis of
AXISCTRL OFF.

@ When the independent operation is not completed while executing AXISCTRL ON command,
‘E1455 T#) axis independent operation is not completed’ message will be generated and the
robot axis will stop. At this time, the independent operation axis will move to the applicable
location. This error means that the execution time of the JOB program is faster than that of
the independent MOVE command. Therefore adjust the program or use the WATT command
on top of the AXISCTRL ON command to change to inspect whether the MOVE independent
execution completion signal is generated.

® When the additional axis MOVE independent execution function (AXISCTRL) and positioner
independent operation function (SELSTN) function are used simultaneously, the controller
can generate an abnormal error. Therefore do not mix them up.
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