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Command Independent Execution

'f' 1. Overview

The command independent execution function runs in a way that the user defines an input signal and a
command relevant to it, and, when the state of the input signal changes from the off state to the on
state, the command will be executed independently of the operation program of the robot.

This Hi5 Command independent execution Function Manual will be explained based on the following

system. Considering that individual systems that are provided at actual sites may not be identical to this
system, the operators at individual sites should use their own system by referring to this manual.

System specification in this manual

Robot(HS165-02), stationary servo gun (G1), stationary servo gun (G2), 1-axis positioner (P1)

G1 and G2 will carry out the tip dressing and gun search operations regardless of the operation of the
robot. P1 is designed for building a system that makes it possible to move to a designated position.

Necessary manuals

B Hi5 Controller Operation Manual
B Hi5 Additional Axis Function Manual
B Hi5 Multitasking Manual
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1. Overview

1.1. Key specification

Item Specification

Command independent execution setting file ROBOT.CON

Maximum count for the setting 24

Maximum count for simultaneous execution 3

Auto mode
Independent execution condition Motor on
Input signal off — on

SMOV

ENDLESS
SELSTN
ServoFree
Commands that cannot be supported OnLTrack

ForceCitrl
TOOLCHNG
EGUNSEA
GUNCHNG
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Command Independent Execution

1.2. Operation sequence

The following sequence is a general case. Users need refer to it only for information considering that
some other steps may be added or some steps of it may be ignored depending on the system
configuration at individual sites.

Of the steps in the sequence, the operations in the colored boxes are essential when applying this
function. They will be explained in Chapter 2 with more details.

[ System initialization j
[ Robot type selection j Robot=HS165-02. Count of additional axes=3
o . . T1=Servo gun (G1). T2=Servo gun (G2).
[ Additional Axis Constant Setting j T3=Positioner (P1)
[ Mechanism selting ] T1(G1)=M1. T2(G2)=M2. T3(P1)=M3
[ Unit setting ] Unit#1=MO0. Unit#2=M1. Unit#3=M2. Unit#4=M3
[ Axis additional weight setting j
[ Additional estimation execution ]
[ Tip dressing and gun search program
preparation
[Command independent execution setting]

[ Command independent execution ]
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? 2. Related functions  commana Independent Execution

2.1. Mechanism setting

A mechanism refers to a system like a robot, a servo gun or a positioner, and refers to Hi5 Controller
User Manual for more details.

In general, there are two reasons for setting a mechanism. The first one is for designating an axis that
will respond when pushing the [Axis Jog] key according to the entered state of the [Mechanism] key in
manual mode. The second one is that setting a mechanism will help identify a unit for setting it.

In order to use this function, unit setting is essential. For this, mechanism setting is an essential
process that must be performed.

It may look simple when we think that we identify robots, positioners and servo guns in their
configuration as a mechanism.

(1) Set through the screen of [System/Initialize/Mechanism Setting] as shown below.

Marual

Mecharnism setting output
Agts spec Mech Endless Positiongr
group .
[ Fobar |‘~1:l v Il:x;;.l v ]h:’.zl v
Aun % M [ Fabat M [Geals s ‘;\:‘r;m:-'
v * | Tobal (34 v Ilw-;» v l.iu v ! D
}..;' R - | Fabal |W - |B:-:, ]ﬁsﬂ.
u B = I Febor i - |ﬂsm - [T v Sort
At [Fobat m F‘_‘_“'_",‘- {m_ir;— kryboard
T! [ Ease I-‘\ﬂ P Ir\bnl' lﬁ’ulv : T
2 . oethnal fw: |ﬂnn., lﬂqa PRIE D WU LW
QuickOpen Uizar bny
$ A
Balp

? e ——
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2. Related functions

2.2. Unit setting

Unit setting is for deciding mechanisms that will be controlled when executing an operation program.
Refer to Hi5 Controller User Manual for more details.

In order to use this function, an operation program that includes other mechanisms, rather than a robot,
needs to be executed independently of the operation program of a robot. Considering that, unit setting
must be performed.

For example, when the Move command set for Unit O is executed, G1, G2 and P1 will reach the target
position at the same time. When the Move command set for Unit 1 is executed, only the robot will reach
the target position.

Set through the screen of [System/Initialize/Unit Setting].

bt — e B i M
Unit setting ety
Uit 20 b
Uitdl = [ZIMO M [IMZ [CIM3 [IME IMS [TIM6 IM7
Wodo
flun %0 Wit = MO M TIM2 M3 [CIMe CIMS M6 [IM7 adiistmact
= kitd3 = MO M1 M2 M3 [CIMe CIMS M6 IM7 D
L%
eitdd = M0 [ME M2 ZIPE]COMe MG [IM6 M2
< kitss « @M EIMWEIMEITING [RM¢ (BN [EMEREmML o
keyboacd
it = MMoglre EYM2 M M EIMS EIMe [TIM7 23
it = [CMo Er [OM2 M FiMe EIMS FIME M2 —
QuickOpen 1 User bny
L
3 A
Kalp
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Command Independent Execution

2.3. Tip dressing and gun search program preparation

Prepare individual tip dressing and gun search programs that are to be executed by G1 and G2. Refer
to the Spot Welding Function Manual separately for more details about the tip dressing and gun search
functions.

The figure shown below is an example of the tip dressing and gun search programs for G1. Here, we
need to go through features that should be part of the program configuration for executing the tip
dressing and gun search programs for G1, independently of the execution of the operation program.

P 0064008 - M9 E

IRE) BIE MO 2 SEWH
Progran File Format Version : 1.6 Mechiype: 114(HS165-82) TotalAxis: 9 AuxAxis: 3 »

e aﬁl“ SH=1,T«5  (-345.000)A/UNIT2
DO98~0
pPo181-1

pR51-8
pR52-1

$¢
S2CMOVE P, S<100%,A=0,T<5 (-129.931)R/UKIT2
] *

pR51-1
WRIT DIS1
PELAY 1
S3  NOVE P,S<100%,A<0,T<5 (-51.254)R/UNIT2
S&  MOUE P, S<100%,R<D,T<5 (-8.576)A/UNIT2
SPOT GN=1,CN=15,50<64
55  NODUE P,S<100%,A<0,1=5 (-129.931)A/UNIT2
pDS1-0
pR52+1
WRIT DIS2
S6  MOVE P,S<100%,A<0,T<5 (-10.000)A/UNIT2
GUNSER GM<1,SE=<1,PR=118,5P-28

57 g A0, T«5 (-345.000)A/UNIT2
AXISCTRL OM,T1

DD
DR B
END

51

B AXISCTRL OFFT1
For turning the G1 axis into the “additional axis control invalid’ state. In the state, if the below
Move command is executed, the G1 axis can be executed independently.

® MOVE command
The Move command needs to be prepared using the units that have a position only in relation
to the G1 axis. Set the unit number as 2 by pushing the [SHIFT]+[Unit] keys, and then record
the Move command by pushing the [REC] key.

B AXISCTRL ON,T1
It is required to turn the G1 axis into the “additional axis control valid’ state. In this state, the
G1 axis can be executed simultaneously when executing the operation program of the robot.
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2. Related functions

2.4. Command independent execution setting

Users need to set the conditions for using the function. It is required to register the TaskStart command
for the independent execution of the tip dressing and gun search programs for G1 and G2. It is required
to register the Move command for moving to a designated position in relation to P1.

The TaskStart command is for executing multiple tasks. Refer to Multitasking Function Manual
separately for more details. However, the command will be executed independently at subtask 1,
TaskStart SUB=1 cannot be used.

Set through the screen of [System/Application Parameter/Command independent execution] as shown
below

L )" - — B h S Mwual
10: Command independent execution otp
bput signal Command lmglrin?rf;’m" E-»E;::lv"s Cv;«:;‘l:‘\:.,v A
1 [T o [TaskSnn SUBSLIORS4 [ oo [0 o
Alun to 2 [T « [Tanisan Suba JOBas oo [0 ] .[m:?:.:-,
o o 1[5 o [OTE TSI AT TS it L | D
S e KA 11 |
. S = [~ o L — o
'Y [ [y jr—— kayboand
0 (1] = om0 o g
8 T e | o e
GuckOpon L [0 - T o User kay
o | ISl 0 -
’ nf | | (| p— A
o [ [Tt [0 fo
teip Entir the reamder o the slocatad signal, [0-€095 11-360, 3 1-560. &1-%60. 1-64,1-126}
Input signal The number of the input signal that will execute the command
Command A command that will be executed independently

A target position for a command that will be executed after

Target position moving to the specific position.

Output signal while

SR Output while the relevant command is being executed.
execution in progress

Output signal when

o Output when the relevant command is completely executed.
execution is completed

B TaskStart SUB=2,J0B=64
When the relevant input signal (DI101) is fed, 0064.JOB (A program for tip dressing and gun
search for G1) will be executed independently of the operation program of the robot.

B  MOVE P,S=100%,A=1,T=1
When the relevant input signal (DI103) is fed, P1 will move to a position, as well as in the
condition, as recorded in the Move command, independently of the operation program of the
robot. However, when it comes to the conditions for moving, the interpolation type will change
to P and the accuracy will change to 0 automatically
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Command Independent Execution

2.4.1. Command editing

It is required to press the [Soft Keyboard] button to correct the entered command or to enter a
command that does not exist on the F menu.

After editing a string in the below dialogue box, if the [F7: Complete] key is pressed, the edited string
will be set.

/ HYUNDAI 2-6
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2. Related functions

2.4.2. MOVE command

Compared with other command, the Move command requires additional information for the users. The
related information is as shown below.

(1) Input method
Press the [REC] key to record a MOVE command for a hidden pose Move. And press the [F6:
MOVE] key to record a Move command that has a pose expression
Information about the hidden pose MOVE and Move that has a pose expression, refer to the
Hi5 controller operation manual.

(2) Position editing
While the MOVE command is recorded, if the [Quick Open] button is pressed, the following
screen will be displayed. The unit number needs to be set as 4 and the position of P1 needs to
be set before pressing the [F7: Complete] key.

Aecoed . g - e d Manual
condiion LTen men pose output

» s 7 Unk= N
[ \
X = [ EEmmm Tt o= [ -TEIAD mm -
Y = fiza mm T2 = -3 deg Window
iy adustmant
Z = [ FE B mm D
c RS« TTEIT deg
AY = [T 2% d ‘
" ¥ F g Eott
nchng RZ = [T TRWD dea keyboard
- : ~
= Coardir = (3)Bss flabo s YEe U O & T =
Coardings = @Bsr (Ohobxr O CEc U Obn
Aobot pase = [0) Oefined A
QuickDpen O Usar by
@) Frent () Hear Qs @) 0own O Fip  (3)Non-tip
’ Wrinj1801 5 « OV @M Rl = QY @N R =0OY @N L
Kalp

Enter the wit number. (0-7]

?

Daoe

(3) Execution condition
For the independent execution of the Move command, the P1 axis needs to be changed to the
“additional axis control invalid’ state first. This can be achieved by executing AXISCTRL OFF,
T3 or through the “362: Axis control status manual setting” section.

27 / \HY

HEAVY INDUSTRIES CO.,LTD.



Command Independent Execution

2.4.3. Home position registration

When executing a Move command independently, it may be required to check whether the relevant
additional axis is at the right position.

The checking can be carried out by utilizing the home position input signal that is provided by the
controller as a function, or by adding a process in which the relevant additional axis can be located and
checked through a PLC.

This manual only provides a simple explanation about how to utilize the home paosition output signal
that is provided by the controller as a function.

If the user checks the position of P1 and decides to send an output signal when the position is within
+0.5 degrees (In other words 179.5 ~ 180.5 degrees) when taking 180 degrees as a reference, it is
required to set 180 degrees for the T3 axis angle and 0.5 degrees for the scope while setting 0 for the
scope for all other axes (The axes whose range is set as 0 will be ignored in the home position check).

P
e A s e e e M Manual
Regstration of home position ouput

Home posiion 1 | Home postion 2 Home position 3 | Home poslton 4 | Home posiion 5 | Kome postion & Ho e
Wndow
Aunw =
Use = 0O @ adustmect
Y Qutpun =ignw =0 [T Descripion = [Hore positon & D
i
o At Auxls ange RAange ]
&
B.le (BT L R Eott
l ¢ keyboard
N e oo o0 leeg) -
Ve (R0 a0 loegl
R . IR0} nw gl
QuickOpen B =[ om0 [ 350 Il Usar by
i . {
; A
Halp
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2. Related functions

2.5. Command independent execution

When it comes to the setting for the command independent execution, if the state of a signal, which is
set as an input signal, changes the off state to the on state, the set command will be interpreted and
processed.

However, if the robot is in the power saving state, the independent execution will take place only after
waiting for the power saving state to be deactivated. Considering that the input signal on time needs to
be maintained for longer than one second.

2.5.1. Timing chart

The timing charts are displayed for a case in which there is no power saving state, in other words, for a
case in which the command can be executed immediately.

1)

)

MOVE command normal ending

The following table shows timing charts for a case in which the Move command independent
execution ends normally. The input signal needs to be maintained in the on state continuously
until reaching the recorded position.

Input signal | |

CONIRIR 9l IDNEEFEWEEN @ |

Output signal while execution in
progress | |
Output signal when execution

is completed

0 5 10 15 ... 3000 [ms]

Stop input while the Move command execution in progress

The following table shows charts for a case in which stoppage occurs as the input signal is
turned off while the Move command independent execution is in progress (Moving to the
recorded position). The output signal will be turned off immediately while the execution is in
progress, and the execution completion output signal will not be turned on.

Input signal | |

Command execution _

Output signal while execution in
progress | |
Output signal when execution

is completed

0 5 10 15 ... 3000 [ms]
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Command Independent Execution

(3) Normal ending of other commands
The following table shows timing charts for a case in which other commands, not the Move
command, are ending normally.

Input signal |

Command execution !

Output signal while execution

in progress

Output signal when execution

is completed | |

0 5 10 3000 [ms]
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2.5.2. State display

2. Related functions

The state display for command independent execution is exactly identical to that for multitasking.
Considering that, refer to Multitasking Function Manual separately for more details

(1) Display in simple mode
As shown in the below screen, the right section of the ‘auto’ mode will display the number of
the subtask that is being executed currently.

(2) Monitoring

The current execution state can be checked through the screen of [Service/Monitoring/
Multi-tasking state].

condiion
>

“r
Aun w

G
L)
mchng
-
.-

QuickOpen

Progw Swp/Fun Unx 1
L1 =) A (R

MOVE P Se60% A1 T=]

Aecerd _“—_ﬂm Manual
~ M |68 WL 80l G
AT A )

L.l

output

by

53

“Tiobot HS1Eh-10. Baxos. Latems
MOVE L Ornmn/'s, A<0 T=0
MOVE | S=200r0m/s A=0. T=0
WEAVON WEVE:)

ARCON ASFP=)

MOVE | S=20mm/s. A= T=l)
e o

WEAWCE

MOVE L S<00mm/s Asll T<0
END

Wndow
adustment

(3

Eott
keyboard

e

Lizar bny

A
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Command Independent Execution

2.6. Additional axis control state

This function will help decide whether to move to the target position in relation to the additional axis,
when executing commands (Such as Move, Stop) that would require axial movement.

Additional axis control valid Additional axis control invalid
Target Target
position position

MOVE ... MOVE ...

Current Current
position position
=> Moving to the target position => Not moving to the target position

2.6.1. State change

For changing the additional axis control state, two methods, manual change and auto change, are
provided.

(1) Manual change
Users can change the state manually through the R362 input.

(2) Auto change
The state can be changed automatically through the execution of the AXISCTRL command.

/ "HYUNDAI 2-12
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2. Related functions

2.6.2. State display

In manual mode or auto mode, the state flag display section on the main screen will display the axis
whose additional axis control state is invalid.

ween WAIT DI44-0
MOVE P.S=100%,A*3,T=3
DO13-0
17 MOVE L.S=100%, A~3,T
18 MOVE L.S=100%,A-3.7
AXISCTRL ONLTT, ...
19 MOVE L.S=100% A3, TH
20  MOVE L.S*100% A-0.T
SPOT GN=1,CN-4,5Q~
21 MOVE L.S*100% A~0.T-3
SPOT GN~1,.CN-4,.5Q~1
22  MOVE L.S=100%,A~3,T=3

& NOE J0/028 Mungas

2.6.3. State output

The controller will update the additional axis control state internally and periodically for SW190 of the
PLC relays in a form as shown below.

AXxis whose addltlpnal axis control state is SW190 data
invalid
Axis 7 &B00000000 01000000
Axis 7, Axis 8 &B00000000 11000000

2-13 / \HY
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3- FAQS Command Independent Execution

B Independent execution does not take place even when turning on the input signal.
Check whether the input signal on time is maintained for about 1 second. The power saving
state will be deactivated if an input signal is turned on when the robot is in the power saving
state. Considering that independent execution will take place after the power saving state is
deactivated completely, the input signal on time should include the time for the robot to shift to
the power saving on state to the power saving off state.

B Trying but hard to execute a Move command independently.
For executing a Move command independently, the relevant additional axis control state
should be invalid. The ‘AXISCTRL OFF” command or the ‘362: Axis control status manual
setting’ should be executed to turn the additional axis control state into invalid state.

The invalid state of an additional axis control will be displayed through the state flag of the
initial screen.

oL Lo A IR il 41

MOVE P.Se100K Al T+5 WP P < > ‘e

T T S

B The‘E1480 There is an axis being used by another task” situation occurred. How can |
analyze possible causes?
While it is a command related to the spot welding, it is required for the relevant additional axis
to move when the Move command is executed independently. In case of E1480, when the
input signal is turned on and the command, which needs to be executed independently, is
analyzed, if it is found that the command requires the movement of the additional axis, it is
needed to check whether the relevant additional axis moves due to the independent execution
of the previous command. In relation to that, if the movement is still in progress, the message
will be displayed.

When the state of input signals is checked from the history of E1480, there may be more than
2 input signals turned on for independent execution. The following figure is about a case in
which, as DI104 is fed, a command that requires P1 to move to the 180-degree position is
received while P1 is moving to the 0 degree position.

: 3 =

smasn M0 lﬂﬂﬁﬂ M@ - gt 2REN
s Gow | " Hoay | Mesa Oeg: | A
o ! i § f ( | >
e 9 | 0 | &1 3] u 5 | % | ] ]
gurie BEEERI 1T | W | 6 | @ | % | 22| 23 |menl & i gan
G % | % | 2T | m | 29| 0| M0 2 ] i
?‘m' | | 4 | % | % | 3 | % n | s | w 0 rj
T T S € | & | & | & | & | & | ] i
G | ¢ | = | = & 9| o | % % o i
Sl v 9| s | w8 | 2] 8| a] w d LEEANS
Sl (T . |
= a0 T N b ¥ n ¥ 7] i o 0
~ IS e | B | s | e | s | ® | & | & | o 0
one ) ) 3 L 3] e o u
SuckOpes (B3 | o7 | @ | W | W | e | m_» -4 1% L8N
I8 | s | 106 | w7 | A | e | N | n i
ole 12! = I M % 1% 14 iz ol I
Vu,)’-l"." | 12 | % | 19 | | 113 1% | w U
=B o | 5 % @ | e E G | | ] i @

In order to take measures against errors, if an additional axis is being executed independently,
it is required to supplement the PLC circuit to prevent an axis identical to the axis from being
executed independently.
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. Errors and warnings

Command Independent Execution

Code E1477 Please operate it with Motor ON status.
Description | Tried while the motor is not on.
Measure Try again after checking whether the motor is on.
Code E1478 Please operate it with automatic mode.
Description | Tried while not in auto mode.
Measure Try again after checking whether it is the auto mode.
Code E1479 All subtasks are being used.
Descriotion The count of subtasks is restricted up to 3.
P An execution command that exceeds the limit is requested
Measure Required to contact the company for queries.
Code E1480 There is an axis being used by another task.
Description | The axis that needs to move to subtasks has been moving already.
M Required to check the control state of an axis that needs to be moved.
easure

Required to contact the company for queries.
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e Head Office e A/S Center
Tel. 82-52-202-7901 / Fax. 82-52-202-7900 Tel. 82-52-202-5041 / Fax. 82-52-202-7960
1, Jeonha-dong, Dong-gu, Ulsan, Korea

e Seoul Office
Tel.82-2-746-4711 / Fax. 82-2-746-4720
140-2, Gye-dong, Jongno-gu, Seoul, Korea

e Ansan Office
Tel.82-31-409-4945 / Fax.82-31-409-4946
1431-2, Sa-dong, Sangnok-gu, Ansan-si, Gyeonggi-do, Korea

e Cheonan Office
Tel.82-41-576-4294 | Fax.82-41-576-4296
355-15, Daga-dong, Cheonan-si, Chungcheongnam-do, Korea

e Daegu Office
Tel.82-53-746-6232 / Fax.82-53-746-6231
223-5, Beomeo 2-dong, Suseong-gu, Daegu, Korea

e Gwangju Office
Tel. 82-62-363-5272 / Fax. 82-62-363-5273
415-2, Nongseong-dong, Seo-gu, Gwangju, Korea

o =A ° A/S diH
Tel. 052-202-7901 / Fax. 052-202-7900 Tel. 82-52-202-5041 / Fax. 82-52-202-7960
SMFHA S22 Hots 13

o N2 MRA
Tel. 02-746-4711 | Fax. 02-746-4720
NE2SEA S27 HS 140-2 BiX|

o QHAH AR A
Tel. 031-409-4945 / Fax. 031-409-4946
I HAHAl &S ALS 14312 B X

o HMOF AIRA
Tel. 041-576-4294 / Fax. 041-576-4296
S Al CHIts 355-15 B X

o LH=7 AIRA
Tel. 053-746-6232 / Fax. 053-746-6231
Al =5 H0l2S 2235 81X
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Tel. 062-363-5272 / Fax. 062-363-5273
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