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Institute of Occupational Health, Safety and Ergonomics (ASER e.V.)
Our ongoing topics ASER
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Core Question & Classification ASER

Do safe innovations
lead to healthy workplaces?

What has been studied
for this purpose?
workplace area shopfloor / logistics

workplace status  existing / already implemented
Industry 4.0 type  inherently safe cobot

safe product - safe use (accidents)
Impact type -



Sawyer Cobot

Source: rethinkrobotics

6



Cobot-Interaction in Logistics ASER

= Sawyer Implementation:

Lightweight Robot = |ndustrial Hall (Logistics)
= 1 jointed-arm = Re-packaging of tubes on the assembly line
= Display with = Shift system: 3 x 8h

stylized eyes

Source: www.humarobotics.com 7


https://www.youtube.com/watch?v=HPfLMlv4HEo&t=18s
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BDS-Instrument — Holistic Approach
Results & Modular System ASER

BDS = Multilingual Instrument for Production Ergonomics, Risk Assessment with Expert Functions

Results & Expert BDS-Functions for Industrial Engineering-& Ergonomists

Assessment Ideas for Improvement & Statistics, KPIs, Reports,

Profiles Simulation Expert Analysis, cadasters
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Manual handling operations
Distribution of body posture/movement
Environmental Conditions.

optimal (<20°): 108 min. 2D
still acceptable (< 60°): 360 min }/2\“""
extremely awkward (> 60" ) 0 min,

1.1.2 trunk side bending r g
optimal (+/- 10°): 108 min. 20" 2
still acceptable (< +/- 20°): 360 min CM
e y (> +/- 20" 0 min }W \\

1.1.3 twisting/torsion
optimal (+/- 10°): 105 min.

[ age-stale (9988,0)
W notage-stabie (11771.1)
] notassessed compietedy (775 4)

still acceptable (< +/- 20°):

4 Thematic BDS-Modules for Holistic Approach N
Physical Environmental Risk Occupational Measures incl.
Exposures Conditions Assessment Health Care effectiveness check
Mental PPE Maternity Collective Bargaining

Exposures '
\_ P Protection Agreement )




BDS-Instrument
_Focus of use for current study ASER .

» BDS-Instrument’s Production Ergonomic Module was used to
check, if the cobot guarantees a healthy use

= Main focus were the Physical Exposures & Mental Exposures

= BDS-Instrument’s Simulation Functions were used to compare
the initial situation (human only) with the employee-cobot
Interaction



BDS-Instrument — Basic Methodical Background ASER

BDS Task 1 |
— =1 BDS Task 2 L
-~ s B

S Task n

Task name

level meaning of bars / assessment

Task pic

Work-place with limit values
The work-place is only suitable to well trained and healthy workers.

g The limitvalues of reasonable exposures are exceeded.

7 Need for Action.

BDS::: Workplace more red bars

Workplace name

more fatigue, more recovery time,
more complaints, more discomfort,
more disorders

gender of employees

E ] [

[r—— [

more urgent need for action!
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employee (backward simulation) ASER

= Permanent trunk torsion > 10° (left/right)

54.000 hand movements for both hands
In total / shift

= 7 hours continuous static standing

BDS Assessment level 1 2 3 4 5 6 7
Physical exposures

Body posture

Body movement

Manual handling of loads

Dynamic muscle workload e B

Manual handling operations h 50,3
Distribution of body posture/movement_

13



employee-cobot interactio

n ASER

BDS Assessment level
Physical exposures

Changes:

= + 2.500 movements per hand
per shift

= =2 7% KIM MHOQO rating points

Increase to 53,6 rating points
(KIM level 4)

1 2 3 4 S 6 7

Body posture

Body movement

Manual handling of loads

Dynamic muscle workload

Manual handling operations

Distribution of body posture/movement

53,6

14



employee (backward simulation) ASER

= 7 sec cycle time

only displacing tasks, no rotation

= cycle dependend w/o buffer

BDS Assessment level 1 2 3 4 5 6 7
Mental exposures

Responsibility for other persons
Responsibility for the process

Requirement of concentration

Unchallenging work

Visual space

Visual acuity

Fine motor skills

Repetition of work-tasks

Connection to the technical process

Contact with colleagues 15




employee-cobot interaction

ASER

BDS Assessment level
Mental exposures

Changes:
= Reduction to 5 secs cycle time

= Higher connection to the technical
process & fewer degrees of freedom

= Substitution only after consultation
and after large delay

* |Less contact possibilities to other
colleagues, ...

1 2 3 4 S 6 7

Responsibility for other persons

Responsibility for the process

Requirement of concentration

Unchallenging work

Visual space

Visual acuity

Fine motor skills

Repetition of work-tasks

Connection to the technical process

Contact with colleagues

16




BDS-Instrument — Production Ergonomics
_Results, KPIs & Reports

ASER

Workplace

BDS Results, KPIs & Reports

cobot-

interaction

KIM-MHO result (risk score) 50,3 53,6
Physical Overload factor / employee (BDS report) 6 6
Cycle time (duration) 7s 5s
Repetition of work tasks (BAB level) 7 7
Connection to the technical process (BAB level) 4 (5) 6 (7)
Age stability (BDS KPI) no no
Mental Overload factor / employee (BDS report) 6 7
MSD risk (AMR 13.2 criteria) yes yes
Ordinance on Occupational Health Care — Sect. 5 optional optional
Irresponsible Risk (89 MuSchG criteria) yes yes
Production Ergonomics Rank 1 of 2 2 of 2
Generally recommended for shopfloor no no
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Discussion ASER

= Cobot-implementation increased upper extremity risk
(hand-/arm-injuries, CTS, ...) = necessary surgeries increase!

= New inherently safe technology can worsen exposures!
-> no cobot-manufactor problem, but an end-user problem

= Cobots # Manipulators (LHC success) in terms of ergonomics
—> method/process training for industrial engineering

= |[mprovement Implementation gets more & more complicated
- extended improvement management required - Methods

= Always the same: Worldwide approaches & limits, more
gualification in companies, more stringent control, higher
penalties
-> holistic research is needed, e.g. for providing borders for
Law & Standardization, development of innovative ergonomic

solutions, ...
19



Discussion ASER

Benefits Costs
= Cost savings = |nvestment costs
= Financial benefits = Ongoing costs

= « = gick leave
/ \- follow-up costs

Business Cases

- _“

| Risks
Time = Project realization risks
= TIMWOODS = Financial risks
= = Business risk
= |nitiation risk

Safety and Health risks

20
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ASER

Thank You for you Attention!

Do you have questions /ideas? (voxr!)
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