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lf 1‘ Introduction Collision detection

1.1. Introduction

The collision detection function is used to stop the robot by immediately detecting collision when it collides
with another robot or workpiece.

It is a safety device for cases of a robot operating under abnormal conditions. It helps enhance the safety
of a robot by operating in a mutually supplementary manner with the other existing functions such as
overcurrent, overload, overspeed, and position-deviation error detection functions.

The collision detection function monitors the “disturb. torque” and “disturb. torque rate” that occur to
individual axes of a robot. If the values exceed the preset values, the function will handle the situation and
error as shown below.

B  When the measured Fdisturb. torque; value exceeds the set value: “E0160 ?axis collision
detection”

B When the measured Tdisturb. Torque rate; value exceeds the set value: “E0161 ?axis impact
detection”

However, the collision detection function is only applicable to the robot’s main body, not for additional axes.
It is impossible to set the function as “Enable” in the case of a robot that cannot use the function.
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2. Collision detection setting - Menu components
Collision Detection

The menu as below is provided from TF[F2]: Systemy; — F3: Robot Parameter; — T8: Collision
Detectiony

Hecprd = Manual
condition — Set the collision detection (of each axis) autput
' Collision detection {of each axis) function = ™~ Enable J
i
Run 1o Level 1| Level 2 | Level 3 | Level 4 | Level 5 | Level 6 | Level 7 | Level 8 | Level 9 | Level 10| Level 11 | L Window
adjustrent
A
G@Q) Disturb, torque Disturb, torque rate D
Measure  Setting value Measure  Sefting value Can specify levels for
[ individual steps by usin
Jog 5 = ool [ [ om [ Lo the "COLDET command. ot
inching eyhoar
iy H = 0.00 2E.91 0.00 087 [_.r_’
=, v o= 0.00 %5 0,00 048 S
Rz = 0.00 429 0.00 045
QuickOpen B - [Om T ] B User key
= Rl = 0,00 B, 78 0.00 024 ;

Help Please select whether to use functions, PREW/MNEXT

2.1. Collision Detection Function

Select “enable/disable” of Collision Detection Function.

Each detection level may need to be adjusted according to the installed area or environment. For a step that
requires Collision Detection Function with high sensitivity, Collision Detection level must be adjusted
precisely.

Even if Collision Detection Function is enabled, the function will not operate while GUN squeeze force is
charging.

Note)
Set the “Tool data” and “Additional weight on each axis” before using the collision detection
function.
Use the load information of a robot to detect collision. As much as possible, accurately input
the load information.

FF2: Systemy; — T3. Robot parameter; — TTool datay

PF2: Systemy — F3. Robot parameter; — FAdditional weight on each axis,

% Can automatically set the tool data through ~ FF2: Systemy; — F6. Auto calibration; —
4. Load Estimate Function,
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2. Collision detection setting — Menu components

2.2. Level 1

This is a level that is commonly applicable when the collision detection function is “Enable.”
£ZDCO| EIY, A HZ/ZZ AL AISREMNIM COLDET HHEZ AI20HA| Qb= 32 MEL|= Level QLICL

2.3. Level 2 ~ Level 15

This is an error detection level that is applicable for enhancing the detection sensitivity in auto mode.
The detection level can be set in the program, and the following command can be used.

FF6: Command inputy = FF1: Motion,l/Oy > FCOLDET; - "Level setting"

Level can be designated between 2-15, Collision Detection is disabled when it is 0.
Selected level is valid until the next COLDET command is executed.

(Example) When Collision Detection Function is set to enabled and job program is as below,

S1 MOVE L,S=60%,A=1,T=0

S2 MOVE L,S=300mm/s,A=1,T=0
COLDET 5

S3  MOVE L,S=80%,A=1,T=0
COLDET 0

S4 MOVE L,S=100%,A=1,T=0

S5 MOVE L,S=50%,A=1,T=0

END

Step S1 and S2 execute the detection with Level 1, S3 execute the detection with Level 5. S4, S5
do not execute the Collision Detection.
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Collision Detection

2.4. Measured value and set value

PMeasured value; shows the maximum values of the “disturb. torque” and “disturb. torque rate”
occurring along the operation range of the relevant level after the controller is powered on.

The user needs to setthe Tset value; while securing enough room in the measured value. Can carry out
the setting by using the FF3: Rate set.; button in each input window. 120(%)—150(%) is recommended.

Record | B L Ui ] Manual

condiion~ Set the collision detection (of each axis) output
I Collision detection {of each axis) function = & Disable " Enable J
m
Run to Level 1| Level 2 | Level 3 Level 4 | Level 5 | Level 6 | Level 7 | Level & | Level 9 | Level 10| Level 11 | L Window
adjustment
T
G@@j Disturb, torque Disturh, torgque rate
— .;{ p— tn”u- . " oot . e bnt fo
| Jig 5 i5a Robot Controller K :hn Soft
inching ' keyboard
H
= Magnification for the level (based on measurement), {1 ~ 1000} ||
— Y
H2 - l oo l LX) l oo l LARE 2a ]
QuickOpen B : | 000 | ] | 000 | 03 User key
< | Rl = [Gm [ &m [om [ 0z A'F
Help Please select whether to use functions, PREV/MEXT

The TF1: Remeasure; key can be used to clear the measured values of the “disturb torque” and
“disturb torque rate,” and then measure again. When required to clear one level, input the level number.
When required to clear the total, input 16.

G < e [TOEIE:Fg = MANUAL = TGS T A [y

condition  Set the collision detection (of each axis) output
I Collision detection (of each axis) function = & Disable " Enable I
Il_’
Run o Level 1| Level 2 | Level 3 | Level 4 Level 5 | Level 6 | Level 7 | Level & | Level 9 | Level 10 | Level 11 | Windows
adjustrnent
@m@j Disturb, torgue Disturb, torgue rate D
Measure G4 Hi52 Robot Controller > (d:'andSDFC{fy \E\Sels far
] ividual steps by usin
Jog 3 = | 0.00 ¢ Soft
inching [ e "COLDET" command, keyboard
= H = Iw |' Clear measuremnent values?
Y = | 0,00 r Alli0. Level:1-16 (0 ~ 16) ||
Rz = oo
QuickOpen B - [Om [ om [ om [ o0 User key
: R = [Om [ 0w [0m [ om A
Help Please select whether to use functions, PREV/MEXT

Cormplete
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2. Collision detection setting — Menu components

2.5. Summary of the method of applying the collision detection function for
a specific working range

1. Check whether the collision detection function is “Disable.”

2. Insert a COLDET command in the start and end sections of a working range where the collision
detection sensitivity needs to be enhanced, and then set the individual levels. (Refer to 2.3)

3. Check whether the measured value at the relevant level is cleared in the collision detection

setting menu (refer to 2.4).

Run the job program 2~3 times while the robot suffers no collision.

Set the set value of the relevant level in the collision detection setting menu. (Refer to 2.4)

Set the collision detection function as “Enable”.

Run the job program to check whether there is any wrong error detection under normal

conditions.

Nouv s
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Gyeonggi-do: F2, Medipark Building, Dolmaro 43, Bundang-gu, Seongnam-si, Gyeonggi-do

Daegu: 50 Technosunhwan-ro 3-gil, Yuga-myeon, Dalseong-gun, Daegu-si

Ulsan: Room 201-5, Automotive and Shipbuilding Engineering Hall, Maegoksaneop-ro 21, Buk-gu, Ulsan-si

Middle Region: Song-gok-gil 161, Yeomchi-eup, Asan-si, Chungcheongnam-do

Gwangju: Room 101, Building B, Pyeongdongsandan-ro 170-3, Gwangsan-gu, Gwangju-si

ARS 1588-9997 | 1 Robot Sales, 2 Service Sales, 3 Purchasing Consultation, 4 Customer Support, 5 Investment Queries, 6

Recruitment and Other Queries www.hyundai-robotics.com



