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1. Overview

Detection of Inter-robot Arm Interference

1.1. Detection of Inter-robot Arm Interference

1.1.1. Purpose of Function
The purpose is to prevent accidents by stopping the robot beforehand when an unintentional collision is

expected between robot arms or tools due to programmatic error or user's control mistake (jog, mistake
during program writing).

1.1.2. Scope of Function

Interference is detected by using a model that simplifies the interference of robot tools and arms in the
form of cylinders. This is also applicable to robots using the drive axis.

- This function is supported for Hi5a Controller versions higher than V40.07-00. (Impossible to
mix the current version with a previous version)

- Robots that support interference detection must be connected to HiNet.

- The number of groups and robots that support functions is the same as that for the cooperation
control (Group: 6 EA, Robot: 4 EA/group, max 12 EA)

P HID e



1. Overview

1.1.3. Limits of Function

This function cannot be used to automatically evade inter-robot interference by using Al or to
automatically determine and operate the inter-robot operation priority.

This function does not use mutual interlock or support automatic evasion of arm interference.
This function does not support automatic evasion of inter-robot dead lock.

Will not detect interference with the robots of other groups.

This function does not detect interference between a robot's own arms and tools.

1.1.4. Related Function

Cooperation control function, HiNet
Prevention of cube interference
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2' FU nctlon Detection of Inter-robot Arm Interference

2.1. Setting

2.1.1. Setting HiNet

Set the cooperation control function as enable, and set the group number and robot number in a way
that they do not overlap. It is possible to set the number of groups up to 6, and then assign 4 robots for

each group, thus making it possible for 12 units to gain access to HiNet.

,./5.
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(Groupl, Robotl)
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(Group2, Robotl)
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,‘\\_. &
o

(Group2, Robot?2)

(Groupl, Robot2)

Select T[F2]: System; — TF2: Control Parameters; — [9: Network; — [3: Service; —
T1: Cooperation Control; to set the cooperation control as “enable” as shown below, and then set

the group number and the robot number.
Take precautions to ensure that there are no overlapping robot numbers within the same group.

IS0 2F MR AN U AL e B v
output

Man. spd.: ¢ ‘Cooperation control

L JoINT Conperation contenl = () Disable  (3)Enable I
o
Group nurnber = h—
Run to Window
Fiobot nurmber = |1 adjustment
o Jog Soft
inching keyboard
CuickOpen User key
: A
PREY/MEXT

o Please select whether to use functions,
4
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2. Function
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Detection of Inter-robot Arm Interference

After setting, use the following method to check the status of the settings and the status of the HiNet

network.

1)

2)

Robot cooperation control setting status

When rebooting is carried out after setting the cooperation control, the cooperation control
status will be displayed on the top right side.

It will be displayed in the form of I:G#R#. G represents the group number, and R refers to the
robot number.

The HiNet network status of the relevant group

Select T[F1]: Service; — T1:Monitoring; — [10: Cooperation Control Data; — T1:
Cooperation Control Status; . Then, the status of robots 1-4 of the same group will be
displayed on the right side of the screen. At this time, robots displayed as '----' have not been

properly connected to the Cooperation control network.

Record

Manual

condition | (Bl Program | < Step/Func B8 Unit:[0] | & Mech B Crd [g Man, spclI T1 Gi output
- 0863 440 ALLMECH |(mmszzo-zl  JomT  (E< 200mm,fs| — | 7 | S |
& MOVE P.5=1005%, 4=1,T=1 Ch=1,50=1 roi=3 0 Pl | W iy,
Cooperation control state
Run 1o Robot:HS220-02, baxes, Bsteps Fobaot 1 | Robat 2 Window
51 MOVE P.S=100%,4=1,T=1 e I m— adjustment
52 MOVE P.5=100%.4=1.T=I Y —— — D
Ji@p B3 MOVE P.S=100%,4<1,T-1 ul
54 MOVE P.S=100%,4=1,T=1,A_OFF '”ds'“"d“a' il M
B g 5 MOVE PS=I00% A= Tl top | —— | - St
inching  [S6 MOVE P.5=100%.4=1,T=1 | 0 ReUiiClCs ~ 7~ | T W A U1 s keyboard
= 57 MOVERS=I00%A-TA [ | EREEeE | yrAl—
{-:7 58 MOVE PS=100%.a=1,Ts A | [eessean | R —
EMWD
QuickOpen User key
. Au
Help | I PREY/MNEXT
input @& zatting



3)

The HiNet network status of all robots
Select T[F1]: Service; —

T1: Monitoring; — F10: Cooperation Control Data;, —

2. Function

r2:

HiNet 1/0; . Then, the status of robots 1-4 of the same group will be displayed on the right side

of the screen. In this state, click

F[F5]: Overall configuration; . Then, a window for the HiNet-

IO connection status will be generated. In this process, the robots marked in green are the ones
participating in the cooperative control network.

Record
condition

Run to

Step)

o Jog
inching

&

CuickOpen

Record
condition

Run to
Step)

= Jog
inching

=

(=
QuickOpen

Help

?

(Bl Program | <1 Step,/Func [F Unit:[0]
0585 4/0 ALL MECH
MONVE PLS3=100%, A=1,T=1

" Mech
[01H5220-02

7 MOVE P.3=100
il MOVE P.3=100

Robot:HSZ20-02, Baxes. Hsteps

51 MOVE P.3=100%,4=1.T=1
22 MOVE P.3=100%,4=1.T=1
23 MOVE PL3=100%, A
i MOVE P.8=100%, A
25 MOVE P.3=100%, &
26 MOVE P.3=100%, &

A

A

LAILOFF

=1.T:
=1.T:
=1.T:
=1.T:
=1.T:
=1.T:

3% %

EMD

5 Crd [ Man. spd, T G1
JoINT B¢ 200mmys ‘ — ‘|ﬁ|

CH=1,50=1 [o10 I R —

Filet 170 [RET~GETZ0]

GE ho,| D
D0000000
00000000
B0000000 | 00 | 000 | out
DOCOD000 | 00| 000 | Ot
D0000000 | 00 | 000 | _In
pO00D000 | 00 | 000 | In
D0000000 | 00 | 000 | In
B0009000 | 00 | 060 [ n
00000000 | 00 | 000 | n
A0000000 | 00 | 060 [ n
00000000 (00 000 | n
B000000 | 00 [ 060 [ n
pOCOD000 | 00 | 000 | In
00000000 | 00 | 000 | In
000000 [uli] 000 In
00000000 [uli] 000 In hd

[P) Prograrn | =1 StepFunc [ Unit:[0]
0585 =140 ALL MECH
MOVE PL5=100%, &=1,T=1

" Mech
[0]HS220-02

Group 1

-5 v o =y -y

? '@ 7 3
Bra  RRe ‘.‘.ga ‘igi
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Te e Ta la
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e e 'a la
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e e Ta la
SRy WRE Rrm RRra

T ANw W B &I wrewv
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-y ] -
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e

‘indow
adjustment

(A

Saft
keyboard

User key
AI

PREW/MEXT

Manual
output

ol gy

‘tindow
adjustment

(3

Soft
keyboard

User key
AI

PREW/MEXT

If each status check window does not give a normal indication, supply the power to the relevant robot
and then check whether indication occurs normally. If the problem is not solved after reconnecting the
power, reexamine the Cooperation control setting and check for faulty network lines.
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Detection of Inter-robot Arm Interference

2.1.2. Setting the Common Coordinate System

It is necessary to set the common coordinate system for Cooperation control to detect inter-robot arm

interference.

1) Before setting the common coordinate system, prepare a sharp tool and complete setting the

auto integer.

(T[F2]: System; — TF6: Auto calibration; — T1: Axis origin and tool length optimization)

2) Teach the three points after finding the correct information about auto calibration.

3) Set the common coordinate by using the program that is used for teaching the three points in
F[F2]: System; — T6: Auto calibration; — T5: Common coordinate of cooperate

robots
Fiecord 2 Manual
condifion - Common coordinate of cooperate robots output
! Robot number = fi
[l B
Program number = |
Window
Fun to h
Position and posture of the common coordinate system iy
GCad) Pasition Posture D
", Ao [ T Ry e T Sof
inching v o= l— Y = lT keyboard
= iy b RZ = mr [z
QuickOpen User key
; ) 3
L

Help

Enter program number, [1 - 9939] IFREGANERT

4)  For further details, refer to the user's manual on Hi5a Cooperation control.

The common coordinate system needs to be set for both the corresponding and counterpart robots.

When the corresponding robot's Cooperation control is null or the common coordinate system is not set,
jog and playback will not occur.

Causes for Possible
Errors

Errors may occur in the following cases:
When the corresponding robot's Cooperation control status is null, or when

setting the conditions for detecting arm interference without setting the
common coordinate system.

Error Message

E1342 Robot collaborative condition, common coordinate system invalid.

Action

Robot coordination and common coordinate system must be set to use this
function.

H HYUNDAI
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2. Function

2.1.3. Setting the Prevention of Arm Interference

Select [[F2]: System; — 4: Application parameter; — [7: Interference prevention; — [2:
Arm interference prevention; . It is possible to enter through R888 — an R code.

Record AANUA
condiion - arm interference prevention
[Z__/ /Systern/Application parameter/Interference preventions

Manual

output
| B | L

UL

@ 1: Conditions for the arm interfarence prevention
Window
Run to B
. 2 Arm interference area atljustient
@9 |, - B
. 3: Tool interference area
o Jog Soft
inching keyboard
=
I
CuickOpen User key
——
X
Help

After entering the itern selection value, press the [ENTER] key,

PREV/MEXT

T R N ———
J- el:tYCUrM A!ot for the arm interference

In order to set arm interference preve
detection”. The interference expected

Fecord

AaNCi
where deceleration and stopping occur when expectlng

|nte§erence

e arm interference zone

Manual
condiion - Conditions for the arm interference prevention autpLt
/
1555 Counterpart robot for the arm interference detection. = Fobot 1 [C]Robot2 [ Robot3 [] Robotd K L,-—L*
R Expected max. interference distance = i [mm] Window
adjustment
o Jog Soft
inching keyboard
£
=
QuickOpen User key
—_
&
Heln Input the maw, distance for expected interference, [0 - 1000]mm PREV/NEXT
? =72
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Detection of Inter-robot Arm Interference

Errors may occur in the following cases:

When the counterpart robot designated for interference detection by the
corresponding robot has set the Cooperation control to 'Null’, when the
counterpart robot is not connected to HiNet network for Cooperation control,
when not setting the counterpart robot's condition of arm interference
prevention, and when not setting the counterpart robot's common coordinate
system.

Causes for
Possible Errors

Error Message E0244 Robot 0) The other robots are not in Arm interference condition.

Check the status of cooperation between your robot and the counterpart
robot, the setting of common coordinates, the participation in the HiNet
network, and the conditions for interference prevention. (Refer to 2.1.1—
2.1.3)

Action

H HYUNDAI
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2. Function

2.1.4. Setting the Arm Interference area

Both sides of the arm Interference area model are comprised of hemi-sphere cylinders. For example,
the H-axis can be modeled as shown below by setting the radius from the H-axis joint position to the V-
axis joint position.

H-Axis Link End
(V-Axis Joint Position)

)

of H-Axis|Link

Nl

H-Axis Link Stal
(H-Axis Joint Position)

The cylindrical link model for the robot body arm is applicable to S-axis, H-axis, V-axis, and B-axis. The
basic radius setting value for each axis has been determined as follows. If additional equipment is
mounted on the robot, designate an axis radius higher than the basic value.

® S-axis radius: Set double distance from S-axis rotational center to H-axis joint position
® H-axis radius: Set 1.8 times distance from B-axis rotational center to flange
® \/-axis radius: Set distance from B-axis rotational center to flange

H HYUNDAI
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Detection of Inter-robot Arm Interference

Select T[F2]: System; — T4: Application parameter; — T7:Interference prevention; — T2:
Arm interference prevention; — T2: Arm interference area; to view the radius currently set as
default. To change the default setting, enter the setting value and press T[F7]: Complete; . To return
to the default setting, select T[F1]: ALL Initialize; .

Record i fanual

condition  Arm interference area autput
. Radius f |
7 5 = tmm o
Fun t Hoo= 4T (mml tindow
un o !
adjustment
W = Z29.0° [mm] l
Gad R2 = [ @0 [mml Ea
B = 0.0 [mm]
" " Soft
i|nching R - I—DD [mml keyboard
QuickOpen User key
s A
itls &fter selecting the itern and entering the value, press the [ENTER] key, [0.0 - 2000,0]mm PREV/MEXT

Take extreme caution when planning to use a value less than the default value. For example, the
H-axis of serial links such as HS220 has an offset to the right of the S-axis center as shown in the Figure
above. Since the interference detection field of H-axis is determined based on the segment that connects
from the rotational center of S-axis, along the H-axis link and to the rotational center of V-axis as shown
above, the radius of H-axis needs to be set to a size that can contain everything from the rotational
center of S-axis to the H-axis link.

H D HYUNDAI
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2. Function

2.1.5. Setting the Tool Interference Area

(

Figure 2.1 Flange Coordinate System

In order to set the tool Interference area for each tool number, use the robot flange coordinate system
as the base standard. In the flange coordinate system, when'the robot is/in the standard position, 'Z" is
the outward direction that is vertical to the*flange, 'X'is the downward. direction, and 'Y" is the left side of
the robot.

Each tool number can be set with up to 4 Interference areas. The tool number used in the robot
program must be set with the tool Interference area. If this setting is not done, tool interference
will not be detected.

H HYUNDAI
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1)

Detection of Inter-robot Arm Interference

Example of servo gun setting

The tool Interference area can be designated by setting the starting point, ending point, and
radius for the coordinate of the tool flange. Each tool number can be set with up to 4

Interference areas.

Refer to this Figure for examples on direction and setting of the flange coordinate system.

2015.09.10 [THUT 5 'g
Fecord : Manual
condiion Tool interference area output
= [ Iy
iy
0 T4 TS T6 T? T8 T3 TI0 m
Window
Fun o e v ] adjustment
rlmm] pilmm] pZ2lmm] [rmm] D
1. 1300.0 2 %X 0o [T | oo
" og ¥ o0 oo Soft
inching keyboard
0.0 ]
PTI— (L) rlmm;
[0 [ ojo User key
Y 0.0 0.0 ‘F
Z 0.0 [0.7]
After selecting the item and entering the value, press the [ENTER] key, [-3000,0 - 3000, 0] rmm PREV/NEXT
iy

2 Pre Tl oo Mes! Tak

] Complete

=1 LJ ROBOTICS
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2. Function

2) Example of hanger setting
® \When setting only 1 tool Interference area

When setting only 1 tool Interference area for tools that are not symmetrical based on the
flange center, use the method of setting the maximum distance between the tool shape's
center and corner as the radius.

In the example below, the robot coordinate system displays the values of X=-175, Y=-485.
As for the radius, R1 is the larger between R1 and R2, so set to 1,300, which is slightly
higher than 1,250. Setting the radius to 1,300 sets a hemi-sphere in each side of the
cylinder, so respectively set P1=(-175,-485,500), P2=(-175,-485,1000) for 'Z' position.

Center positio\n\

of tool shape

G DOSILIO]
AN
Ol
S
)

Front view of tool interference field setting Side view of tool interference field setting
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Detection of Inter-robot Arm Interference

Manual
Man, spd,: £ ToOl interference area autput
r
L JoiNT lu}
iy
T0 Ti T2 T3 T4 T5 T6 T7 L] T9 Ti0 T
‘indow
i 1 adiustrnent
pllmm] p2lmm] rlmm] pllmm] p2lmrm] rlmm] D
G L[ [ [ 1Em 2% oo oo 0.0
I Jog v [0 [ 00 v X X Lo
inching eyboan
= i 0.0 0.0 z 0.0 0.0
| = [T [0 I )
=
pllmm] p2lmm] rLram] pllmm] p2lrmrm] r{rnrm]
QuickOpen 3% (] | [T 0.0 4= [T 0y (] User key
—_—
= N i) i) N 0o | 0.0 AF
z 1] 1] Z 0.0 | 0.0}
=l Press [EMTER] key after selecting an itemn and entering a value, [-3000,0 - 3000,01mm FREHAIERST
"? g

However, it is unavoidable to unnecessarily set a larger value than the tool's actual shape when setting

a large radius as above. Thus, several modeling should be conducted when it is necessary to designate
detailed tool areas.
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® \When setting 4 tool Interference areas

fp.lll. ‘

R=350

X=-550,Y=500, Z= 12007

1350mm

Senterpdsition 1540mm p

X

2110mm

Front view of tool interference field setting

W

Man, spd.; £ ToOl interference area

R

HY

X=-200, Y—-1500 Z=1200

Field 3
>

X=150,Y=-1500, Z=1200

2. Function

Field 4

P2, X=0,Y=0, Z=1000

Side view of tool interference field setting

If the tool is large, as with the hanger, setting the fields in partial divisions can help to prevent setting an
excessively large tool Interference area. When dealing with a tool of 2,110mm width and 1,350mm length
as below, it is possible to divide the vertical fields into three parts and conduct modeling for 3 cylindrical
fields (1~3), each with a respective radius of 350mm. Lastly, setting the offset from the flange to the tool
as field 4 enables settings as below.

Manual
output

L JOINT It
ol gy
T T T2 T3 T4 T8 T6 7 T8 T4 T10 T
‘tindow
fiun to 1 adjustment
pllmm] p2lmm] tlrmm] pllmm] pelrmrm] rlrmrm] D
g %[ w0 [ w0 [ 30 2 % [ -em [ 2w 0
.. Jgg ¥ [ w0 [ 150 N 500 -1500 L Sbuﬂ ’
inching eyboar
= Z | 1200 | 1200 z 1200 1200
pllmm] p2lmm] tlrmm] pllmm] p2lrmm] rlrnrn]
CuickOpen 3 X[m0 [ 1w [ 0 4 x [ oo [ o0 ] Wz b
i N 500 -1500 i [N 0.0 AF
Z 1200 1200 z 500 | [100]
Help Press [ENTER] key after selecting an itern and entering a value, [-3000,0 - 3000, 0]mm PREV/NEXT

2-15
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Detection of Inter-robot Arm Interference

2.1.6. Temporarily disable arm interference detection (Al_OFF)

Al_OFF is a function that temporarily disables arm interference to carry out setting to prevent
interference detection from occurring at a specific section of multiple steps where the robot moves.

Record
condition

B>

Fiun to

Step)

o Jog
inching

CuickOpen

Help

Bl Program = Step/Func [ Unit:[01 | B Mech
0585 440 ALL MECH | [01HS220-02
MONVE PLS=100%, A=1,T=1

5 Crd 5= Man, spd)  T1

JONT (B« 200mm/s

CH=1,50=1

Fobot program __

RobotHEZ20-02, Baxes. Gsteps
51 MOVE PLE=100%.4=1.T=1
52 MOVE P.5=100%.4=1.T=1
53 MOVE P.5=100%.4=1.T=1
(54 MOVE P.5=100%.4=1.T=1.AIZOFF UNTIL _._ "~
55 MOVE PLE=100%.4=1.T=1
56 MOVE PLE=100%.4=1.T=1
57 MOVE PLE=100%.4=1.T=1
58 MOVE PLE=100%.4=1.T=1

EMD

|Adjust the option, (Toggle)

I 4 OFF

Manual
a1 output
— ‘ ‘lﬁl
=1 | R e o
Fobot 1 | Rohot 2 | Robot 3| Fobot 4 [ EGIRGAY
adjustrnent
of | —— |
Marual | —— | ——— D
Individual| —-—-—- | --——-
Sh | T
op Soft
__________ — - keyboard
User key
A
PREV/MEXT

[T R ——
For the setting, disable arm interference,detection for the relevant'section by using Al_OFF of the step
options. Al_OFF will be applied based on the moving séection; thus,\it/is/réqdired to set the step for the

end position of the moving section. For example, to disable intérference prevention for S3—S5 of the 6
steps, it is required to set Al_OFF for S4 and S5.

7

\

° S3

S2

AI_OFF

° AL OFF
° — S4 S—5
5

S
S6

N

J

While the arm interference prevention function is set in the arm prevention menu, arm prevention
detection will always be performed for the sections of steps for which Al_OFF is not designated. When
the function is disabled in the menu, arm prevention detection will not be performed regardless of the

Al_OFF setting.

H HYUNDAI
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2.1.7. Arm interference status monitoring

2. Function

Record Manual
W”jt'”“ [Pl Program | 1 Step,/Func (7] Unit:(0] B Crd gz Man, spd|  T1 Gi autput
l; P’ 0858 140 ALLMECH | rmHsean-nz|  somT < 200mmys \GIRT |
& MOVE P.5=100% 4=1, T=I N=1,50-1 ey Ly
Robot program __ |
Fiun 10 FobotHS-TE, baxes, Heleps Fiobot | | Robot 2 | Robot 3| Robat 4 eIty
51 >MOVE P.8=100%,4=1,T=1 TS e p— adjustment
52 MOVE P.5=100%.8<1,T=1 T D
Ji@p [B3 MOVE P.S=100%,471,T=1 kil
54 MOVE P.5=100%,4=1,T=1 '”ds'“"d“a' il M
B oy [5 MOVEP.S=100%.4=1T=1 top | o | o St
inching  [36 MOVE P.3=100%.4=1,T=1 EegEiCiCa - | - | keyboard
= 57 MOVE P3=100%.4=1.T=1  EEEUEEEE ---— 3 - | - —=
'i il MOVE P3=100%.4=1.T=1  NCHEIEUERE - 1752 —— | - [L
EMND
CuickOpen User key
. F
Help I PREV/MEXT

Select T[F1]: Service; — T1: Monitoring; —
to check the network status and the arm interference status in the same group.

Control Status

input

o8 caiting

T10: Cooperation Control Data;— T2: Cooperation

Regarding the arm interference status; the"axis™with alpdssibility’of intefference and the interference
distance will be displayed.

® Axis with a possibility of interference: The axis of your robot with the shortest distance to the
counterpart robot.
® Interference distance [mm]: Distance between the axes with the possibility of interference

- Indication range:

100 times the interference expected maximum distance (1,000 mm when the interference
expected maximum distance is 0)
Will be indicated as ---- when the arm interference function is disabled or the interference

distance exceeds the indication range.

When the monitored arm interference status is different from the actual status, check the setting status

of the cooperation control common coordinate and the arm interference detection function.
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Detection of Inter-robot Arm Interference

2.2. Detection of Interference

2.2.1. Deceleration to a Stop

In case of a deceleration to a stop after entering the arm or tool Interference area set by the user, the
robot may still collide even after detecting the error due to the deceleration stop distance and robot's
inertia. Therefore, it is necessary to expand the detection field while considering for the robot's speed.

The Figure below displays the concept of early-detecting interference by creating interference
anticipation fields (Level 2 detection fields), under the premise that the robots are approaching each
other. The dotted line refers to the interference anticipation field and the straight line refers to the
Interference area set by the user.

The interference anticipation field is automatically set to a distance that also considers for the robot's
movement speed and stopping time. The user can set the maximum value as the 'maximum
interference anticipation distance’'.

When the robot is moving in high speed, the interference anticipation distance calculated by the
controller detects interference by adding this max. distance to the previously designated Interference
area. The robot decelerates upon entering the interference anticipation segment, and immediately stops
upon entering the Interference area without decelerating. When the robot is moving in low speed and
the internally calculated anticipation distance is smaller than the 'maximum interference anticipation
distance', the robot will not detect interference even when entering the maximum interference
anticipation distance.
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2. Function

Fecord I Manual

condiion - Conditions for the arm interference prevention output

Counterpart robot for the arm interference detection. = Fobot 1 [7]Robot2 []Robot3 [ ] Robotd iy

R Expected max. interference distance = i [mm] Winduw
adjustment

When the robot enters the interference anticipation field of another robot
while in transit, alarms and error messages as shown below occur
simultaneously and the robot decelerates to a stop.

Causes for Possible
Errors

WO0147 Stop as interference between the robot 0) and the arm is
Error Message expected.

E0237 Detection of the interference with the robot 0) arm area

Reexamine the operation program when an alarm message as above is

Action displayed while operating a normal robot program.
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Detection of Inter-robot Arm Interference

2.2.2. Immediate Stop

There are cases where robots inevitably enter the Interference area even when decelerating in the
interference anticipation field (Level 2 detection fields) due to the deceleration speed. When directly
exceeding the range designated as the Interference area, the robot will immediately stop instead of
decelerating to a stop.

J ROBOTICS

Causes for Possible When entering the arm and tool Interference area
Errors
Error Message E0237 Detection of the interference with the robot 0) arm area
. Reexamine the operation program when an alarm message as above
Action Lo : .
is displayed while operating a normal robot program.
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2. Function

2.2.3.In Case of Error during Operation

When two robots are respectively moving from S1 to S2 on top of the drive axis, as shown below, W0147
or E0237 will not occur if the S2 positions of the two robots are further away than the addition of the tool
Interference area and maximum interference anticipation distance. This is an example of a normal
operation program.

¥ RROTICS

The Figure below displays how the tool Interference areas are slightly apart, but S2 is located slightly
within the maximum interference anticipation distance. In this case, an error (W0147 or E0237) will
occur. Adjust the interference expected maximum distance or change the teaching point.

Figure 2.3 Example 1 of Abnormal Program

H HYUNDAI
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Detection of Inter-robot Arm Interference

As shown in the following figure, when teaching for S2 is carried out in a way in which the set
tool interference zone is breached completely, the error (W0147 or E0237) will occur when robots
move to S2 individually.

N 2];_'!"  HYURDAI
In the above case, erroﬁbe prevent n:reBQtBQ;rllggnce area' or 'maximum

interference anticipation e'. For a section where interference detection is not needed, use the
“Al_OFF” of the step options to take measures to prevent the error from occurring.

Inter-robot collision _may occur when excessively decreasing the tool
Interference areas and setting a smaller value than the actual tool.
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2. Function

2.2.4. Process for Dead Lock

A dead lock refers to a condition where two robots have entered each other's Interference area and
cannot be moved by either jog or program.

In such cases, 'lift' the interference detection of the interfered robot and use the jog function to exit the
Interference area under the user's monitoring.

Record i fanual
condiion - Conditions for the arm interference prevention output
=y > Counterpart robot for the arm interference detection, = Robot 1 D Robot 3 D Robot 4 U Ly
Window

Aun to adjustrment

Figure 2.5 Removing Detection of Inter-robot Arm Interference

After exiting the Interference area, check the counterpart robot's number and return.

Record Manual
condition— Conditions for the arm interference preventlon output
[_, Counter 1 v[ifioget] l [ Uhut4 J— >

ROBOTICS |z

adjustrnent

Cad (4]

r the arm interferen

Figure 2.6 Setting Detection of Inter-robot Arm Interference
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Detection of Inter-robot Arm Interference

2.2.5. Process for HiNet Network Errors

Inter-robot arm interference cannot be normally detected if the HiNet network is not operating normally.
Therefore, any issues in the HiNet network may result in the following errors.

Causes for Possible Robots own HiNet network is severed.
Errors
Error Message E0205 HiNet communication error of system
. Check the robot's network cable. Refer to the Cooperation control
Action o . \ !
status monitoring to normalize the robot's Cooperation control status.

Causes for Possible HiNet network between the robot and counterpart robot designated

Errors with interference detection conditions is severed.
Error Message E0244 Robot 0) Arm interference detection is impossible.
. Check the robot's network cable. Refer to the Cooperation control
Action

status monitoring to normalize the robot's Cooperation control status.
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® Daegu Office (Head Office)

50, Techno sunhwan-ro 3-gil, yuga, Dalseong-gun, Daegu, 43022, Korea
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