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Cobots enables Xiamen Runner Industrial Corporation to achieve flexible manufacturing
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Doosan Collaborative Robot: Performing an ultrasonic welding application
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Additional Mass Mass of test device
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Teflon Film
Moving Plate
Spring — K2

) Force Sensor

i

, . Har!ness Thickness | K2-Stiffness E'I"fec:::e Mass Force Pressure
BodyPart [Shore A] [mm] IN/mm] kgl threshold | threshold
[N] [MPa]
= A ISO 7|&X| ‘Skull and forehead' 70 7 150 44 130 13
ol 'Face’ 70 7 75 4.4 65 11
+—0\|:| ............................................ 'Hand and finger' 70 7 75 0.6 280 6
Teck' 70 7 50 1.2 300 2.8
'Lower arm and wrist' 70 7 40 2 320 3.8
'Chest’ 70 7 25 40 280 24
'Pelvis’ 70 7 25 40 360 4.2
‘Lower leg’ 30 14 60 75 320 4.4
_ ‘Thigh and knee' 30 14 50 75 440 5
%%Al}_ :Back and shoulders' . 30 14 35 40 420 3.2
Upper arm and elbow 30 14 30 3 300 3.8
‘Abdomen’ 10 21 10 40 220 2.8 12
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Collision Detection (CD)
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Effective Mass
Velocity, Acceleration
Collision Direction
Impactor Shape Infomation —

Safetics Technique Collision Risk Index (CRI)

human body part Estimation of CR] = max P, 1
etc.. Collision Force and Pressure - ?
allowable allowable

CRI
max

Threshold
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Collision Risk Index (CRI)

Collision Risk Analysis

ISO TS 15066 based
Pressure and force
Threshold

Danger

=

Safe

Time [sec]

Collision Risk Index (CRI)

Danger
- T

Optimal Safe Control

ISO TS 15066 based
Pressure and force
Threshold Danger

Safe

Time [sec]

What is CRI ?

Collision Risk Index (CRI)
ISO Threshold Violation Ratio

=Max<

Force.s; Pressure.g
Force;s, Pressure;,

CRI=<1

CRI>1

Pass

Fail

Recommend Maximum Safe Speed :

88% of Original Speed

Collision Risk Index

Safe Speed

Recommend Maximum Safe Speed :

232 % of Original Speed

Time
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Collision Safety Evaluation with Safety Intelligence

Optimal Velocity Recommendation
SS“ 0 v | S 2320/() of Original Speed

Real Motion

| 150 Thresbold

Safety

Intelligence

Collision Risk Index
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Collision Risk Analysi
Motion Simulation ?PILSLI,OInSOﬁ'S 1r5|gsy6s)|s Risk Space Analysis

‘a

'z

T

it

Collision Risk Index
B |
‘%:

r

2

> 1SO g :
z Threshold ; Fail
£ Pass

i

0 10 20 30 40 50 60

time [sec) ) 20




Alzegojlds St 22X

A& Al

LOUNGE'LAB

Lo 7RIS

BAPIE7 |

al
O
=
[S

S=o

0]

7t

Mlo]

(Bet2H

Bt LA B] A[Z0)] /&2 0] E&oF7| AIZIGURIE, 2JH2 HE 0N ZEE= B

Bt 1S

IIE|IA
—ﬁ—

tLt OFO| AT 2R "Of2| AT A1

ot AfH|A 22 {120/ ClE|ZEHZ A/,

)

7|& &, =at2HlLt ofojA3

OI-Z'l I[-llA/kIIA—l A‘I;(l 0'|O| o:IEE

CERTIFICATE

CERTIFICATE

SEZLIIE

CERTIFICATE

CERTIFICATE

CERTIFICATE

~
81 I e
| KIRIA-CS-2021-0001 %

UNY: HepRuit Y
A AMA| : MEA HE 7 OIHIZ172 49, A5 18 R111S

AF
- WRo0IAIY HEMX(L) BY
g BE
- KSBISO 10218-2: 2017
+15010218-2:2011

AT RN
+ 2021.08. 04 ~ 2023.08. 03

FHS2RUATSH US 2R 4 YW obdels) 73
H11Z0) THE IS YA F, § T H14Z 2 J|F0)
Hyus dzuch

20214 08% 04

RERAYTIZH

HALO10] 0] SJAIET] 0122 HE0] ZOHF

&= MEof2 P15, 22 EEYMZE2 7IFE BIEA HA.

- eh2 Al E A &

—

21



\ 4

Collaborative Zone A
Potential Collision Body part :

Hand, Lower arm, Chest

Collaborative Zone B
Potential Collision Body part :

Hand
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Collaborativ!
Zone A

‘ | Collaborative
ZoneB

|
Collision Collision Force Force Pressure | Pressure Evaluation
Part Part CRI 1S0) (Est) 1S0) (Est) e
(Robot) (Human) [N] [N] [MPa] [MPa]
Zone A 5t link Chest Pass
Zone B Products Finger Pass
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Collision Collaborative | Collision | Robot o Collision Collaborative | Collision | Robot
) Body Description
Type Space Scenario Part rt Type Space Scenario Part
pa
+
@) &r D
09 o _
1. Hand > I
Unconstraint 2. Lower i | Unconstraint End
nd-
Dynamic A c1 5t Link | arm and Dynamic B 3
. . Effector
Collision wrist Collaboralive Collision
Space A
3. Chest
1. Hand
Unconstraint 2. Lower Constraint End
Dynamic A cz2 5% Link | arm and Dynamic B Cc4 e
L . Effector
Collision wrist Collision

3. Chest
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Real Motion

Optimal Velocity Recommendation
88“ 0 of O¢ I S 2320/0 of Original Speed

1SO Thresbold

Safety

Intelligence

Collision Risk Index

lime

Collision Risk Analysis

Motion Simulation Risk Space Analysis
(PFL, ISO/TS 15066) P ¥
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Safety Analysis of Collision Risk for Cobots

Robot : Omron robot (TM14M)
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~ Potential Collision Zone
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