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Improvement for the Safety on the Automobile-Parts Assembly
Process using Collaborative Robot through Risk Assessment :
Disk snap ring assembly process mainly
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Abstract Recently, as the collaborative robot has been introduced into the domestic industrial robot
market, it is installed mainly in the manufacturing industry. Collaborative robots are subject to the safety
regulations of industrial robots by Article 93 of the Safety Inspection of the Industrial Safety and Health
Act. The sites where collaborative robots are to be installed must perform risk assessments for
robots-humans, work environments, and work methods and reduce the risks according to ISO 10218-2
and ISO 12100. On the other hand, because it is early in the introduction of collaborative robots, new
risks for collaborative robots have not been issued, and risk assessments are unfamiliar and difficult to
apply in the workplace. The risk assessment of collaborative robots aims to identify and reduce the risk
of a high probability of occurrence by focusing on the abnormal behavior of humans, human errors,
equipment defects, and interlock functions. In this study, a risk assessment was applied to a domestic
automobile parts production plant, and improvement measures were drawn. This risk assessment is
expected to be useful for improving the safety of small businesses by continuously discovering risk

assessment examples of collaborative robots.
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Fig. 1. Industrial Robot-related Accidents
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Fig. 2. Research method and procedure.
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Fig. 3. Human-Robot Risk Concept
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Table 1. Possibility (frequency) criteria table

Frequency Criteria

High 3 | 3 or more accidents occur during annual work
Medium | 2 | 2 or more accidents occur during annual work

Low 1 | 1 or more accidents occur during annual work

344



_(H

q4 ke 5 FEEE 28 ASARE

ZHT

9] by & e - dad A9y 29

Table 29} Zo] $199] AAHRBE)A
(AL LA FAS 5t AL BEFo=z
o o) £AYS G AL 28EDS FILS 4

o Here] AR 3H(EH S FrAdds 49 ol 909
IREe] ARAL 4R AP, Fridds 90 ol

AfaL= Aelsteittol]

A= 13
Sk FA

Table 2. Strength (severity) criteria table

Severity Criteria
. Criti .
Highest eal 4 | Death, or accidents over 90 days off
i Accidents between 4 days and less
High Grave 5 than 90 days
. Signi i .
Medium . 2| Accidents with less than 4 days off
~ficant
An accident with negligible loss with
Low Slight 1 the aim of improving driving
performance
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Table 3. Risk Matrix of Checklist
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Table 4. Risk Management Criteria

Risk level Improvements
Risks that require immediate shutdown
Unacceptable | 5 |(risk of immediate improvement to
continue work)
Risks of working after establishing
Serious 4 |emergency te.mporary safety measures,
but establishing safety measures during
the planned period
I Risk of establishing safety measures
Significant 3 . L )
during a conditionally planned period
It is necessary to provide protective gear,
install safety railings, provide safety
Minor 2 |information, and provide safety training
on a regular basis, but work is possible as
is.
Negligible 1 [Maintain current safety measures
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Table 5. Main Risk Factors and Risk
Fre
Num Form Hazard factors quen Seye Risk
-ber rity
Cy
Robot control display is
not clear, unexpected 3 2 3
inter -mediate products
M-1 | Impact |from the previous process
or unexpected movement
of the robot causes 2 2 2
collision with workers.
Collision detection stop 3 2 3
function is not activated,
M-2 | Impact . s
there is a possibility of 2 2 2
collision with workers.
Robot is operated
. . 3 2 3
manually, there is a risk
M-3 | Impact L
of collision due to 1 2 1
unexpected movement.
Operation pendant is
located within the 3 2 3
~ working radius of the
M-4 | Impact robot, there is a risk of
collision when operating 1 2 1
the pendant.
M5 | Tmpact Risk of collision due to no| 3 2 3
D emergency stop button. 2 2 2
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Fig. 6. Site Risk Assessment Results
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Table 6. Method to Reduce the Risk of Cooperative

Driving(Example)
. Method to reduce the Safeguards
Operation .
risk (Example)
When movement in the
Safe cooperative work area is |Light curtain, Laser
monitored |detected, the robot stops |scanner, Vision
stop according to the sensor, etc.

specified procedure.

Teaching device
driven by enabling
device

Hand
guiding

Robot operation only by
operator guiding

Robot operates only
Speed and |when the distance

position |between human and
monitoring |robot is more than the
safe distance

Laser scanner,
Proximity sensor,
Vision sensor, etc.

Limits the driving force
or power of the robot in
the case of human-robot
contact

Power and
force
limiting

Torque sensor, Laser
scanner, Vision
sensor, etc.
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