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Business Segments

imk automotive x)

Product
Development

Ronny Gopfert

Production
Planning

Carsten Otto

Information
Technology

Dr. Jens Trepte

Ergonomics

Dr. Lars Fritzsche

Consulting

Technical
Consulting

Ingolf Grul3ner

A Mechatronic
Systems

A Structural
Components

A Assembly
A Bodyshop
A Logistics

A Software
Development

A Support and
Service

A Ergonomic Work
Design

A Qualification
and Training

A Production
Strategies

A Product and
Production
Optimization

Strategic Development

February 2015

Dr. Wolfgang Leidholdt

www.imk-automotive.de

Folie: 4




Ergonomics Division

Customers and Partners imkGUTOmOTIVG “

i
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Ergonomics Division

Selected Customer References imkGUTOmOTIVG |

Trainings, Analyses, Concepts and Optimization in Ergonomic Work Design

A Audi AG, Central Planning Department Ingolstadt (2012)
Ergonomic validation of manual work in assembly and body shop using the ema! software

A Daimler AG, Assembly Planning Sindelfingen (2014)
Concept for efficient deployment of employees with impaired abilities in E-class assembly

A Porsche AG, Central Planning Department Stuttgart (2014)
Ergonomic evaluation of new Panamera G2 assembly during K8 workshop

A Volkswagen AG, Central Planning Department Wolfsburg (20127 2014)
Ergonomic work design and development of new methods and concepts for body shop and assembly

A Volkswagen Nutzfahrzeuge, Hannover plant (since 2012)
Ergonomic work design for VW commercial vehicles in the entire production process (press, body, paint, assembly)

A Volkswagen Sachsen GmbH, Chemnitz plant (2014)
Concept specification i Mo d worlkaplace for efficient deployment of employees with impaired abilitiesii

A Volkswagen Sachsen GmbH, Zwickau plant (since 2010)
Prospective ergonomic work design for ramp-up of the Golf-A7 and Passat-B8 in Zwickau plant

A Volkswagen Group of America, Chattanooga plant, TN, USA (2010 2012)
Prospective ergonomic work design for the new Chattanooga plant (in assembly, paint, and body shop)

A Daimler AG (since 2014)
Licensed coach for training in o0Basic ergonomic work de

A Volkswagen Coaching GmbH / jetzt VW Group Academy (since 2010)
Licensed coach f or basi eErtgroafifonergopngmic work designk s wagen A AP

February 2015 www.imk-automotive.de Folie: 6



I Agenda imkuu’romotive X)




Employees with Impaired Abilities

Definition imkGUTOmOTIVG

Employees with impaired abilitiesarepe o p | e é

... with temporary or long-term restrictions in their physical or mental performance

U Mostly, these people cannot perform their regular job anymore, which results in
productivity losses for the company.

U To ensure a value-adding work task it is necessary to provide these employees with
a job/workplace that is adapted to their specific abilities and needs.

U Challenge: many different types of restrictions that mostly occur in combinations.

Level of work design Typical restrictions

A N/A night shifts
Work organization A N/A rotating shift systems
A N/A cycled production lines

A N/A manual load handling
A N/A trunk bending

el [plEee A N/A over shoulder work
A N/A force application (hand/arm)
Work environment A N/A exposure to noise/vibration
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Employees with Impaired Abilities
Current Challenges

imkautomotive (%)

Days of sick leave, type of disease, age, 2013
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U increasing average age of workforce in Europe

U increasing share of musculoskeletal diseases with growing age

U increasing proportion of employees with impaired abilities with growing age
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Integration in Existing Production Lines imkGUTOmOHVG g)

General Approach

Classification of
individual abilities and
work place requirements

Analysis of employee-
workplace fit

Individual evaluation

February 2015

Assessment of all available workplaces and
employees using the same criteria, e.g. need
for load handling vs. ability for load handling

Which employees with impairments could be
deployed in the factory and which individuals
require an alternate workplace (design)?

Perform individual and detailed evaluation to
find a suitable workplace where the employee
agrees to work on (in a production trial).
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Integration in Existing Production Lines imkGUTOmOHVG &

|l ndi vi dual AMatchingh

Employee abilities/impairments _ Requirements of the workplace
Comparison

Example: Example:

A N/A kneeling A 60° trunk bending

A N/A manual load handling > 5 kg A 4 kg load handling

A N/A action forces > 40N ‘ A 60 N clipping force

A Posture (V)
A Load handling @
A Action Forces @

Employee-Workplace profile

~\ Repeat for all
7S workplaces

Find perfecti ndi vi du s

A Good individual solution (V]
A Very time consuming (X
A Disregards other employees

www.imk-automotive.de
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Ergonomic Deployment and Gap Analysis (EDGA)

Employee abilities/impairments _ Requirements of the workplace
Comparison

Example: Example:

A N/A kneeling A 60° trunk bending

A N/A manual load handling > 5 kg A 4 kg load handling

A N/A action forces > 40N ‘ A 60 N clipping force

A Posture (V]
A Load handling @
A Action Forces @

Employee-Workplace profile

Repeat for all /N ~\ Repeat for all
employees 8J 7S workplaces

Find optimal deployment and

extra needs for work design

NnEDGAN
Ergonomic Deployment and Gap Analysis

Folie: 13
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Integration in Existing Production Lines

=
Ergonomic Deployment and Gap Analysis (EDGA) ImkGUTOmOTIVG @%‘
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Workplace [WP]
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Workplace in the same organizational unit

Job rotation with the marked workplace is possible

Redesign of the work place in 1 criteria (e.g. load handling) is necessary

- No potential workplace in the current organizational unit for the employee
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Integration in Existing Production Lines

Ergonomic Deployment and Gap Analysis (EDGA) ImkUUTomOTIVG

. .
n E D G 'KO-DI : @ Only search within team.

" Only search within cost-center.

A Identlfy pOSSIbIe Workplaces for a" " First of all search within cost-center, afterwards everywhere.
restrlcted employees at Once " Search everywhere from the start

A Deflne SearCh a'rea' (Orga‘nlza‘tlonal @® Search worker and workplace only inside shift group.

U n |t, S h |ft, CyCl |C/n O n 'CyC| |C WO rk)  Search worker and workplace in- and outside shift group.

@ Assign all workers and workplaces.

A Assign main workplace and
possibilities for job rotation

 Assign only cycle-dependend workers and workplaces

 Assign only cycle-independend workers and workplaces.

A Allow deviation in certain abilities
.
(e.g. load handling > 5 kg) to check : x
Allow deviation in ITLI ability-categories.

needs for ergonomic redesign Categony 1
[

Category 2:

L

L

A Low-cost: based on Excel-VBA- — g
script, runs on every Windows PC IC“@OW"Z ;
A Input required: data about e 3
employee abilities and workplace IC“QM 5
requirements as Excel-file
Worker on workplace | Workplace toplist |

Load new workers

Add new workers | Refresh list of workers |
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Integration in Production Plannin ° . Y
Genegll Requirements J ImkGUTOmOTIVG 0

Heat-map of the most General requirements
common restrictions for workplace design

Possibility to sit down

Standing/Walking in upright posture
Arms below shoulder level

No squatting or kneeling

No manual load handling > 3 kg

No action forces (finger, body) > 40 N

Do Po Po Bo o Do Do

No exposure to vibrations (hand/body)

which combinations of restrictions
are most common among the Concept for modular,
companiesd workforce. standard workplace design

This allows to define specific
requirements for workplace design.

The Heat-map analysis shows,
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Integration in Production Plannin ° . Y
Modu?ar Standard Work Cell J ImkGUTOmOTIVG 0

All employees can perform the work task, regardless of their individual limitation

i
i

i

Height-adjustable workbench enables switching between standing and sitting

Manipulators, lifting tables, balancers and pivot arms are used to eliminate loads and forces
All parts are provided in optimal height to avoid bending and over-shoulder picking

Individual buffers allow to decouple the work cell from cyclic production (reduced mental stress)

Layout allows to use separated or interconnected workstations

Standard work cell Extension of the standard work cell

=

wrlll
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Modular standard work cell

Example: Pre-assembly line designed with ema! imkUUfomOTIVG |

; ///M l
|
separated work cell for simple interlinked workplaces with
assembly tasks decoupling buffer
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Modular standard work cell

Example: Pre-assembly line designed with ema! i m k 0 UTO mOTIVG
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