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Elements

= Ergonomic risk assesment
- RULA, OWAS,

= [SO 11226, EN 1005 -4

= Industrial workplace

= Spaghetti diagram

= Reachability test

= Percentile

= Acceleration




Elements

Ergonomic risk assessment

= Atool for evaluate the workplace by the examination of the employee, preventing MSD (musculoskeletal
disorders).

- RULA, OWAS

= |[SO 11226, EN 1005 -4
= Industrial workplace

= Spaghetti diagram

= Reachability test

= Percentile

= Acceleration



VivelLab Ergo Ltd.

= Hungarian company

= 6 years of development

= Ergonomic risk assessment of industrial workplaces

= Obijective risk assessment with the help of Motion capture
= Consultancy for workplace design

= Other jobs connecting with ergonomics

https://www.vivelab.cloud/



iveLab software

Cloud based sotware ©
Seven analyses ©
Creating animation ©
Importing motion file ©
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VivelLab software

= Group — License

Risk assessment methods
= RULA
= OWAS
= NASA

Standarsd
= |SO11226
= MSZEN 1005-4

And more...

= Reachability zone

= Showing crawled route

vivelab.eu https://www.youtube.com/watch?v=HmuaaDexf84&t=6s



Motion capture

= |nertial system

= 17 sensor on the body

https://youtu.be/-ohSQFbt67U
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Similar video: https://www.youtube.com/watch?v=0bQCSjYAZok&t=14s



Creating animation

https://www.youtube.com/watch?v=BnSmNWWZZ|o




Creating animation

https://www.youtube.com/watch?v=9ZDcfCQDazk




Generating analyses

https://www.youtube.com/watch?v=3NyjXakDJko



Methodology - Corrective
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Methodology - Corrective

= Simulation and analysis in Vivelab environment

= MSZEN 1005-4
Repeating movements
= |SO 11226
Static postures
= Rula

General information
= Suggestions

= Implementation
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Methodology - Conceptive

CAD model
= Exercise simulation in cave

= Simulation and analysis in Vivelab
environment

= MSZEN 1005-4
= [SO 11226

= Rula

= Suggestions

= Implementation

https://www.youtube.com/watch?v=IdZn8LMm_iA



Case studies

|} Corrective methodology



The chosen workplace

Post-heat treatment Varnishing and heat treatment




The chosen workplace

1. Furnace

2. Varnish Pool And Tank

3. Shelf

4. Dangerous Waste Storage
5. Table

6. Anchorrack

7. Car




Post-heat treatment

= Length of work cycle: g minutes

* Inlessthan 3 minutes 21 times smaller
routes are made back and forth




Post-heat treatment

Place workpieces on a table




Post-heat treatment

Pulling the trolley out of the furnace
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Post-heat treatment




Post-heat treatment

Attaching workpieces on the top tra
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Varnishing and heat treatment

= Working cycle length for a workpiece:
6.5 minutes

= +15 minutesinthe varnish pool
= +20 minutes dripping

= +3 hoursin the furnace




Varnishing and heat treatment

Placing workpiece on table and checking with gauges
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Varnishing and heat treatment

Attaching workpiece to anchor and placing into varnish pool with crane
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Varnishing and heat treatment

Raising the level of the varnish and placing the workpiece on a grid with a crane
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Varnishing and heat treatment

Pulling the trolley out of the furnace




Varnishing and heat treatment

Inserting the bar into the anchor and placing the workpiece on the crane
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Varnishing and heat treatment

Pushing the trolley into the furnace, after 3 hours pulling out
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Varnishing and heat treatment

Remove unnecessary varnish from workpiece




Ergonomc evaluation

* Screening
* Motion capture: Movement file @) Import to Vivelab
Post-heat treatment Varnishing and heat treatment
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Analysis in Vivelab

= |SO 11226
= Torso bent position l |
= Elevated position of arms 30,3% 69,7%
* Head forward bending

= EN1005-4 ( { /

= Torso bends

34,7% 20,5% 11,7% 33,1%

= Arm elevations , :
= Knee bends l ‘ I

= RULA 53,5% 8.7% 37.8%

= Legloading |
= Wrist, elbows, shoulders I \ / \ )
= Torso stress

75,0% 16,9% 8,1%




Analysis in Vivelab

Need for change

L |

27% - 7

Immediate change is required RULA scores

0 1
32.9% t0 5.6 0.0%
. . m7
Changes are required as soon as possible 27 0% 2
0.0%
40.12%t0 3.4
3
Further investigation 17.9%
4
22.2%
5
22.0% 5

10.9%




Suggestions for redesigning the workplace I.

1. Furnace

2. Varnish Pool And Tank

3. Shelf
4. Dangerous Waste
Storage
5. Table
6. Anchorrack Original workplace layout
Car Redesigned workplace layout
8. Element for protection




Suggestions for redesigning the workplace II.

= Heights

Height-adjustable table and trolley Height of control buttons




Suggestions for redesigning the workplace Il.

= Handling

= Conversion of furnace trolley




Suggestions for redesigning the workplace IV.

= Tools and other

Anchor Holder Stand
Gloves - change Gauges storage redesign
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Checking the concept of a redesigned workplace

= Post-heat treatment workflow
= Simplified workplace
= New workflow

= Motion Capture
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Comparing results

= |SO 11226

= Less bending problems

= Thinking about squats

= EN1005-4
= The walk was gone

= Thinking about packaging



Comparing results

= RULA

RULA scores

m’
27.0%

Original

ml

17.9%

Need of change

7

RULA scores

ml
0.0
m2
2.5%

Redesigned




Analysis in Vivelab

= RULA

= There is no bending greater than 60°

34,7% 20,5% 11,7% 33,1%

11,3% 71,1% 17,6% 0,0%




Analysis in Vivelab

= RULA

= Feet and neck load halved
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Conclusions

Human loads Efficiency

* Less bending v * The duration of the
workflow was

_ reduced to one third
e There is no torso bend gperc > 3perc

* Less walking

* Feet load halved




Case studies

1\ Product testing
with anthropometric data



Thesis work

= Electric scooter design

= Three product situations:
= Standing
= Moving

= Turning




Thesis work

= Mediso Medical Imaging Systems
= Designing a mobile PET /CT device for brain testing
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