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Industrial robotics evolution

= Evolution is linked to commercial offer

- Stand-alone robot
- Separate workspace

- Physical fences (fixed guards)
- Robot stopped by switching off power
- Mechanical limiting devices

Proximity between human and robot
Shared workplace

No physical fences
Robot stopped without switching off power
Software limiting devices
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Goals of research

Commercial offer:

- Adequacy between commercial offer and needs for human robot coactivity?
= Real needs of robot’s users?

= Origin and characteristics of coactivity
(nature, frequence, related life phases...)

- Usability of protective measures / needs of coactivity
= Technical measures to insure worker’s safety?
= Acceptance of company and worker

(reduced speed, separation distance...)
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Methodology

+ Meeting with companies using industrial robots

- Identification of a robotic cell

- Semi-directive interview driven by an engineer and an ergonomist

Phase © : Evaluation of the existing cell / possible improvements

Phase ® : Evaluation of the interest of coactivity

Phase © : Evaluation of limits and hazards generated by coactivity
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Samples

» Meeting with companies using industrial robots

- 42 semi-directive interviews driven by an engineer and an ergonomist
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Samples

ASeB s

- 21 Companies U (O m
> Different size: 1 to 5000 employees LVMH
L VIVl STELIA

> Various sectors of activities VG’EO EEB @)
« Automotive (3) — thyssenkrupp
« Medical m SDEEAM
 Aeronautics (2) pm—s
« Telecommunications “NEQ_SIEGES

rance

« Home appliance

« Metal products manufacturing (2)
« Plactic products manufacturing (2)
» Leather goods (2)

» Food industry (3) Schﬁld’[ @
- Wood industry (3) GROUPE | mipwe:
 Construction industry
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http://www.industrialisation-produits-electroniques.fr/
http://www.pamline.fr/

Samples

» 27 robotic cells

> Drilling
> Welding, Gluing, Assembling
> Control

> Handling
(palettizing, supplying and unloading...)

- 8 collaborative robots (Yumi,UR3,UR5,UR10,Fanuc CR35iA)

7 used in « coactivity » e w |
= No fences around the robot




Results

- Interest for coactivity:

W Expressed spontaneously (Phasel)
W Suggested (Phase?2)

® No interest

64 %o of the interviewed companies are interested in coactivity
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Results

> 64 % of the interviewed companies are interested in coactivity

Nature of coactivity’s need

Make maintenance tasks easier 27,3%
(cleaning, process monitoring)

dnrs. 0100



Results

> 64 % of the interviewed companies are interested in coactivity

Nature of coactivity’s need

Make maintenance tasks easier 27,3%
(cleaning, process monitoring)

Make process tasks easier 18,2%
(loading / unloading, sampling, manual task...)

dnrs. 0110



Results
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Results

> 64 % of the interviewed companies are interested in coactivity

Nature of coactivity’s need

Make maintenance tasks easier 27,3%
(cleaning, process monitoring)

Make process tasks easier 18,2%
(loading / unloading, sampling, manual task...)

Reduce the size of the robotic cell 15,2%
(easier flow, easier robot integration on existing production line)

Reduce musculoskeletal disorders 9,1%
Solve technical problems 9,1%
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Results

> 64 % of the interviewed companies are interested in coactivity

Nature of coactivity’s need

Make maintenance tasks easier 27,3%
(cleaning, process monitoring)

Make process tasks easier 18,2%
(loading / unloading, sampling, manual task...)

Reduce the size of the robotic cell 15,2%
(easier flow, easier robot integration on existing production line)

Reduce musculoskeletal disorders 9,1%
Solve technical problems 9,1%
Technological showcase 9,1%
Make setting tasks easier 6,1%
Improve flexibility (mobility and re-use) 6,1%
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Results

> 64 % of the interviewed companies are interested in coactivity

—Workspace sharing 61 %
— Separate tasks

—Indirect collaboration 11 %
= Sequential tasks on the same part

= Direct collaboration 28 %
= Simultaneous tasks on the same part
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Results

> Risk awareness (90,5 %)

B Impact

B Psychosocial hazards
® Throw, Falling parts
W Burn

B Dust

M Pinch, crushing

> 64 % of the interviewed companies are interested in coactivity

m==) 30 % of those companies do not intend to use coactivity

> Non acceptance of limits (16%)

- Reduced speed not compliant with process cycle time
- Separation distances too large

- Risk of undesired robot stops

- Payload too low

dnrs. 0190



Results

> 64 % of the interviewed companies are interested in coactivity

> Use of coactivity is not systematic
« 30 % of those companies do not intend to use coactivity

Average grade Average grade
All companies Companies that plan to use coactivity
Satisfaction without coactivity 6/10 4/10
Satisfaction with coactivity 7/10 8,5/ 10
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Conclusion

> 64 % of the interviewed companies are interested in coactivity

= Improvements
> Productivity
> Flexibility
> Better working conditions

= Nature of coactivity
> Workspace sharing

= Risks and limits awareness
=> Limited use of coactivity
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http://www.youtube.com/user/INRSFrance
https://twitter.com/INRSfrance
https://www.linkedin.com/company/2916825?trk=vsrp_companies_res_name&trkInfo=VSRPsearchId:4243030561452265230718,VSRPtargetId:2916825,VSRPcmpt:primary
http://www.inrs.fr/

