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ldentification of new suppliers for the machining
of large parts for the Audi Tool Room

Approach Audi

. . . . . Werkzeugbau
m Design of a standardized requirements profile for new suppliers
of the Audi tool room

— Definition of a standardized requirements profile
— Design of a questionnaire for the evaluation of suppliers

m |dentification and evaluation of potential suppliers for the Audi
tool room

— ldentification of potential suppliers in Central Europe

— Mailing of questionnaires and support of suppliers

— Evaluation of suppliers and documentation of competence
profiles with regards to countries and companies

Result

» “The systematic approach as well as excellent documentation of the WZL has increased our
market knowledge and improved our supplier management.® Herbert Peierl (Audi Tool Room)
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Benchmarking and analysis of the BEKOMOLD

internal tool room in Hungary

Approach

m Analysis of the organizational and technological
performance in comparison to the competition

m Recording of the order fulfilment process from the

order request to the tool delivery

m Interviewing of employees in order to verify and
evaluate the benchmarking results

m  Unveliling of strengths and potentials and derivation

of action fields

m Recording and analysis of the level of tool
standardization at BEKOMOLD

m Recording, analysis and structuring of the software

landscape at BEKOMOLD

Results

Tool
Standardization

. g

3B/ BEKOM®LD

WERKZEUGBAU GmbH

Employee Interviews-e

» Detailed organizational and technological benchmarking of internal processes

» Derivation of action fields and development of a implementation roadmap
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Identification and assessment of potential customers *
for the tool shop of Bilsing Automation GmbH

e A .
Approach =2\ BILSING AUTOMATION
m Recording of the tool and product range of the tool shop of N—
B”Sing Automation Tool and _ Potential sales _
m |dentification of potential sales markets for tools for heat shield product range ”jarkets
manufacturing — ..‘fx
| Identlflcqtlon of potential customers for the tool shop of Bilsing X @ ) - =l ..
Automation _‘2‘“ e . i T . : .
m Assessment of identified companies regarding the potential of = ¥ T o e Ik
acquisition, accessibility of information as well as information —
regarding market competitors and size of order Assessment of - Q Company profiles -

attractiveness

m  Assessment of attractiveness of identified companies
depending on potential of acquisition and similarities regarding
product ranges

®m  Preparation of company profiles of potential customers for the Tyl =
tool shop of Bilsing Automation - ﬁ---f
Findings

» Identification of European sales markets for tools for heat shield manufacturing
» Company profiles of potential customers for the tool shop of Bilsing Automation
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Tool supply concept of the future for all international

production sites

Approach

m Joint description of determining factors and
prerequisites of the BMW Group

m Execution of international market surveys for the
identification of eligible sourcing regions

m Execution of international market studies for the
identification of potential supplying tool rooms

m Development of scenarios for future tool supply and
correlation with the ideal internal tool room

m Drafting of a roadmap for the implementation of the
tool supply concept of the future

Results

BMW B
croup O =@

Eisgnach Leipzig
Regensburg ' Dingolfing
Swindon Munich
2 - P Tiexi
Spaktanburg ——
San Luis f

Potosi

BMW press plant

BMW press plant
and tool room

BMW tool room

oo e

» Development of a concept for the tool supply of the future for all international production sites

» Identification of potential tool rooms in international sourcing markets
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Benchmarking-study for the performance evaluation
of tool making in China

Approach

B Project execution in cooperation with the companies
BMW, Daimler and ZF

m |dentification of potential tool shops with the requested
product range

m Development of a benchmarking questionnaire for the !
collection of key figures A Q)

m  Supervision of Chinese workers in the companies /:L&J N
during the completion of the questionnaires e Sichuan Chengfei

m Evaluation of key figures and on-site auditing of the
best performing companies

m Determination of potential suppliers and future partner
companies

Results

» Performance evaluation of tool makers in China
» Identification of potential suppliers and future partner companies
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Centralization of the tool shop and design of the new layout at *
Bohler Schmiedetechnik

Approach IA BOHLER

m  Analysis of the actual availability and demand of SCHMIEDETECHNIK
resources at the current tool shops as well as the
calculation of the future demand of resources e

®  Quantitative and qualitative assessment of the tool
shops’ centralization within a business case and
decision on the realization

Analysis of
Resources

m Development and design of a material flow oriented
layout for the centralized tool shop

|

I

|

I

|

I

|

I

|

[l Business Case

m Development of a detailed relocation plan for each | Evaluation

I
|
I
|
I
|
I
|
I
|

resource
m Calculation of the saving potentials as well as the
amortization of the centralized tool shop Ez?;rt]

Result

» Centralized and optimized tool shop in terms of resources as well as layout design in consideration of
budget restrictions
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Relocation coordination and employee training for internal tool

shop of the B6llhoff company

Approach

m Development of step-by-step relocation plan with
detailed responsibilities as well as timing of
relocation-related activities to minimize
interruption of production

m Definition and acquisition of required new
equipment as well as transportation services

Coordination of relocation
Implementation of developed layout at new site

Training and motivation of employees for the
change to the newly introduced production
concept of “industrial tool making”

Result

» Relocation of tool shop with minimal interruption of production to production-technology-optimized

factory

— Employee Training —]

» Trained employees with improved understanding of industrial tool making
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Conception of the internal tool making of B6llhoff

Approach BOLLHOFF

Status-quo-analysis through a benchmarking Joining together!

Analysis of the process of internal order-
processing and the range of offered services

m Definition of the new strategic orientation,
including a new vision and mission

m Design of the future range of technology and
depth of added value

m Determination of the future need for staff and
machinery

m Designing a layout for a new production hall with
special regard to the process flow

&, 3

2Ra
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Results

» Strategic realignment based on the future role of internal tool making
» Sustainable and competitive tool making and layout of production hall that ensures process flow
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Analysis of hot runner system providers for the

internal tool room of Bollhoff

Approach

m |dentification of hot runner system providers in the
German-speaking region

m Creation of a company-specific requirement profile for
the systematic evaluation of the suitability of the hot
runner system provider

m Detailing and weighting of the defined requirements in
terms of scope of services, use of technology, etc.

m Preparation and mailing of a questionnaire for the
systematic collection of the relevant information from the
hot runner system provider

m Validation of evaluation results through comparison with
empirical values of selected partner companies and
suppliers recommendation

Results

. g

BOLLHOFF

Joining together!

Creation of arequirements

profile

Evaluation and evaluation of
guestionnaires

EEEEEE B

a0

» Detailed profile of requirements for hot runner system suppliers

» Company profiles of the key players for hot runner systems in the German-speaking region
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Planning systematics and PPS software system

selection in tool making

Approach

m  Analysis of the planning system and derivation of a
future planning system

m Creating specifications for a PPS software system
— Identification of company specific requirements
— Description of compulsory functions

m Selection of a PPS software system
— Analysis of available PPS software systems

— Definition of an evaluation scheme for PPS software
systems

— Evaluation of the analyzed PPS software systems

Result

{BRAUN

Molding your visions

Initial selection

PROXIA SRITORMA [ MassRaAs T @
, TSI NTSAPOLLO
PSIe Koffice || TN
i INTERNEFMENSSOFTWARE L‘(L((; 1 ..ams
T e
FAUSER AG| -  EVO ™

» Selection of a PPS software system to design a system supported planning system to improve both

performance and competitiveness
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Implementation support for tool and process standardization at

Braunform

Approach
m  Analysis of the product and tool spectrum

m Execution of a macro- and microgeometric component analysis
on the basis of 57 part lists

m Evaluation of the standardization potential of relevant
components within a defined product and tool range

m Verification of the standardization potential by employees of
different process steps such as design and work preparation

m Definition of fields of action for tool standardization:
— Implementation of component standardization
— Launch of identification numbers
— Standardization for follow-up orders

Cost and benefit evaluation of the overall tool standardization

Derivation of a ‘Roadmap 2025’ in order to ensure and to
synchronize the tool and process standardization

Result

Macro- and microgeo-
metric component analysis

N

. g

{OBRAUN®

Molding your visions

A

Derivation of stan-
dardization potentials

High standardization potential
Average standardization potential

Low standardization potential

S\

sz
/=
Definition of action
fields
=) (I -~
\_
Roadmap 2025

Cost and benefit
evaluation

» Identified standardization potentials for a systematic tool standardization

» Concrete implementation support with a derived roadmap until 2025

Werkzeugbau Akademie | RWTH Aachen Campus
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Benchmarking study for the evaluation of the
performance of mould making in China

Approach GERRESHEIMER ~ BIBRAUN

B Project realization in cooperation with B.Braun, Beting s
Gerresheimer und HARTING

m |dentification of 482 potential tool shops in the range of
high precision and multi cavity mould making

m Creation of a benchmarking questionnaire for collection of
specific performance indicators

® Provision of support to tool shops for filling out
guestionnaire by Chinese employees

m Evaluation of 132 tool shops based on performance
indicators and auditing of most capable 13 tool shops on
site

m |dentification of potential suitable suppliers and future
partner tool shops

Ming-LI

Results

» Evaluation of the performance of mould making in China
» Identification of potential suitable suppliers and future partner tool shops
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Realignment and industrialization of the
Internal tool shop at the location Traunreut

Approach B/S/H/

m Positioning and realignment of the internal tool shop

within the company _ ,
Standardization of tools, modules and components R

Standardization of process sequences and work plans

Segmentation of tool manufacturing and derivation of , Focusing and cooperation
a planning procedure

® Implementation of synchronous manufacturing

characterized by the flow principle Standardization of tools

requieres
enables

Standardization of processes

A

» Development and implementation of a sustainable tool manufacturing

Results

» Continuous increase of productivity (20% over the period of four years)
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Revealing cost potentials by modularization and
standardization of the tool program

Approach
Quick check state of modularization

== BUSCH-JAEGER

<IO

Analysis of the product range (3
Analysis of tool types (1

Standard description

Identification of potentials:

Delivery specifications
Standard tool rack (3D data)
Flat guidance A2 (3D data)

— Tool modularization and standardization

|

— Enhancement of the tool procurement process

m Derivation of measures

2 Feature A Feature B Feature C Fea
#: 2) #: 2)

Results

» Definition of 7 standard tool racks for thermoplast molds
» Definition of tool modules valid for all variants
» Conception of an IT tool to support the procurement of modularized tools
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Qualification of 10 toolmaking companies by benchmarking *
them against the best German-speaking companies

=\ FEESILHS

Approach
— Compare
m Use of the 3C approach Compare, Compile, Conduct to — Gi_c
gualify 10 Chinese toolmaking companies in cooperation Timeliness ~ Quality ~ Automation
with the Chinese toolmaking association CDMIA sy gx;}\

Production resources Costs & Productivity
o Compile

m Systematic evaluation of the toolmaking companies ©@. ©. & ~©. O. |
based on the figures and an on-site audit deficient {

m  Company-specific assessment of more than 100
organizational and technological figures

excellent

m Derivation of action fields to increase the performance of 85z zational & technological evaluation
the Chinese companies

m Presentation of German best practice examples as a *— Conduct
guideline for the implementation of the action fields

Results

» Individually determined strengths and weaknesses for each company based on over 100
organizational and technological figures as well as an on-site audit

» Detailed action fields to increase cost efficiency, tool quality and adherence to delivery dates
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Enhancing the degree of standardization in the
construction of special facilities (carriage devices)

Approach CL@@S

Weld your way.

m Evaluation of the current status quo regarding

the degree Of Standardlzatlon In the Function Burner infeed Bur::sritiin:::,dsrsr:;ral Burner infeed manually
manufacturing of special facilities distances
. . . . . . N neumatics, ball/ roller- SERE motor,. pElic with spindle, roller-
m Identification of standardization potentials based — [rweesretiation | ETE i i | Pelrolerauide smal| o et
on similarities and requirements Simle definition of standards
. . Description of component
m Development of approaches for standardization Base plate Size 1b Size 1b Size 1b
in the pilot group carriages —— Sinne . o
m Definition of measures and development of a Head piate mponent C3 Component C7
Size
m Evaluation of efficient production lot sizes by an Distand
estimation of costs cuteral . v
Quantity
Carriage Distand]
Gear rod, spindle or Cylinder 0 MOdUIe C7/C3

Clutch/ Cylinder connection Z-Conne
Engine and pressure unit Cylinde
Clutch bell 0

» Evaluation and execution of standardization options with a pilot group and definition of a module
roadmap including a target process for a further standardization

Result
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Development of a concept to establish an internal
value creation network

Approach DAIMLER

m Benchmarking of the technological and

organizational performance Country A Country B

m Detailed analysis of the job spectrum and the order Location 1* Location 2 Location 3 Location 4
processing
Definition of competence areas and core processes < o wu m o O < 0w m o
. o 838 8 8 8 8 8 8 8 8 8 8
Development of a general vision, mission and g 3 o g 3 g 8 8 & & & &
. e [} [} [ [} Q [} Q [} [} [} [} Q
strategic success positions off ol & 2B B off Si S 2 E B
L. . L. O o o o @] O @] o o o o (@)
m Definition of requirements and framework conditions | Bl Bl B T ol Bl NI el B B B
of a global site networking ELE‘*_‘!E'EL“_CE!EE' ________ HIEHE BEEE B H
. . . e e b B e B e e B B A A B L
m  Creation of a roadmap for the implementation of the | Technology & innovation | | [
site networking concept Bl I ==
|

*. Global lead site, **: Competence field leader

Results

» Strategic reorientation with fields of action and enhancement measures for several international
equipment and tool making production sites

» Concept for a global networking of international equipment and tool making production sites
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Support of the Daimler-internal project “process analysis tool
manufacturing for expanding the equipment department”

Approach DAIMLER

Simulation of segmentation scenarios
Definition of the manufacturing depth
Distribution of resources/ factory layout

Capacities and

Detailed development of the process steps Processes

o resources
Task description

Integrating the segments in the context
Definition of interfaces Tool making

Industrialization of the tool introduction

Context

Results

» Detailed concept draft for expanding and segmenting the tool manufacturing
» Concept for a standardized tool introduction
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Approach

Development of a concept for an internal #
equipment shop at Detroit Diesel (Daimler AG)
m Analysis of the internal order fulfillment process and
the range of offered services E
m Definition of the new strategic orientation,
including strategic positions of success

m Development of the future product and service
portfolio and the required technology variety

Design of the future organizational structure

Design of a new manufacturing layout with special
regard to the process flow incl. detailed
implementation plan

(o)
@
[l
=
)
o
3
)
(1)
(7]
=
=
)
3
)
3
—
=1
(1)
=

Shopfloor
visualization
IT & documents KPls

Order fulfillment Layout

process

Results

» Concept for the new design of the equipment shop at Detroit Diesel (Detroit, USA) with action fields
and measures
» Concept for the integration into global equipment shop network of Daimler Trucks
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Systematic supplier identification and assessment in Europe
and China for the tool supply of Diehl Metall

Approach DIEHL

m Definition of the required supplier profile according to Met_a 1 )
Diehl specific criteria . @{ =
g r‘,“él ™ /

m |dentification of 434 potential suppliers for sheet metal
forming and hot forging tools

m Inquiry of specific key performance indicators for 100
companies based on a questionnaire

m Systematic evaluation of the tool shops und derivation
of recommendations for Diehl Metall

m  On-site auditing of potential suppliers in Europe and
China

m  Deduction of future steps for the development of
suppliers and future partners

*g"-l.-—.‘

W)

Results

» Identification of suppliers that are immediately suitable for outsourcing projects
» Strategic and operative action fields for systematic qualification of suppliers

Werkzeugbau Akademie | RWTH Aachen Campus Seite 21



Optimization of the quotation preparation process and the
calculation systematic at DMW

Approach N I DIETZ

m  Analysis of prepared quotes and realized orders “ysieme
regarding type of order and type of tool

Definition of possible characteristics for a comparison

Standardization of existing data and realized tool ——
. etho
pFOjeCtS definition

m Derivation of a calculation systematic and
implementation within the scope of a MS Access tool

m Status Quo analysis of the quotation preparation
process including employee interviews

m Definition of a standardized quotation preparation
process including the determination of milestones

m Derivation of a set of rules for the implementation

Results

» Detailed quotation preparation process including determined milestones and a defined set of rules
» Inquiry and project databank including a calculation systematic based on Microsoft Access
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Benchmarking and process analysis for the tool shop
of DOmer

Approach s DOMER

m Analysis of the order fulfillment process for new tools as SrAnEmnrennusenmoroct
well as for repair and maintenance jobs

e' Process analysis Staff interviews —e

B |dentification of weaknesses within the order fulfillment YY)

process through staff interviews

m  Benchmarking of technological and organizational
performance

L [ Benchmarking —\ )

m Derivation of action fields for a sustainable improvement
of the tool shop performance

m Presentation of proposed solutions for the identified
action fields and discussion of best practices

a Action fields —( [ Best Practlces—e
[hareter [ringssecor | t = L= ‘ &
& )

Results

» Detailed technological and organizational benchmarking of the internal processes
» Derivation of potentials and specified action fields for performance improvements
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Analysis of the strategic alignment and development of a

future strategy for the internal tool shop

Approach

m Status quo analysis of the market’s competitive
forces

m  Analysis of the competitive position and
performance of the tool shop

m Definition of strategic positions of success for the
future tool shop strategy

m Elaboration of the future tool shop strategy in
accordance with the company's strategy

r

J

Conflict of the strategic orientation

m Derivation of a roadmap with timeline, measures
and responsibilities for implementing the future
strategy

Results

)

low

cost

high

low benefit high Y,

Strategic orientation
2015

Status quo
2013

» Future strategies for the competitive orientation of the internal tool making

» Detailed roadmap for the implementation of future strategies

Werkzeugbau Akademie | RWTH Aachen Campus
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Implementation support for the strategic alignment of *
the internal tool shop of FESTO

Approach Future FESTO

m Detailing of the defined strategic alignment
B Specification of measures and responsibilities for Strategic 2015

the holistic implementation of the strategic orientation

alignment / | —-
m Derivation of a key-figure cockpit to enable the =

assessment of the roadmap implementation and Key-figure cockpit
the tool room performance Status quo

Kennzahl —
m Definition of work preparation workflows for all L J —
relevant order types

m Definition of tasks and responsibilities for the
workflow implementation into daily practices | )

Strategic orientation

J

/Work preparation workflow

Results

» Defined workflows for the work preparation process
» Detailed roadmap for the implementation of the strategic alignment
» Cockpit consisting of aggregated key figures to evaluate the performance
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Comprehensive analysis and definition of processes, software, *
organization and sales in the fischer tool shop

Approach fischer=

m  Analysis of the current order fulfillment process in the HEENICREERINE e aihas
fischer tool shop

m Detailed analysis of the applied calculation methods as

well as order data and deduction of root-causes for il :
exceeded cost and missed deadlines e :

. el .. . P Calculati Order d C
m Definition of an efficient order fulfillment process and oyl Shaie nalysts s

derivation of necessary measures for its implementation

m  Optimization of the planning process and systematic Definition of action fields
selection of suitable planning software

m Evaluation of different options for organizing the fischer tool
shop as well as deduction of a recommendation for

s = || AMs K PLAUT

PSI@ . ulysses ) E—i

segmenting the tool shop for new and repair orders lehis

m Systematic definition of the future sales focus of the fischer L™ andsoape e focus
tool shop

Results

» Efficient and transparent order fulfillment process which is supported by a systematically selected
planning software

» Systematic and sustainable alignment of the organizational structure as well as the sales focus
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Systematic definition of the planning process and selection of a *
suitable planning software for the fischer tool shop

planning software in consideration of the option to
optimize an internally developed planning software @

presentation

Detailed

analysis Step 5

Implementation
suggestion

Results

=]
®
Approach fischer

m  Analysis of the ongoing planning process and S 8 RS
identification of interface problems ams 8. A con  EEED bt | wor Step 1:

m Deduction of requirements for the planning process as s Jf e ‘\@ A4 | o PSle I?J?T)tci)fti;r?:iigln
well as a supporting software for interconnected @ aph) TR EIE R Ve ) velanic suppliers
planning in rough and detailed planning as well as Selection of
SChedUIing interested suppliers Step 2:

@ A.n'alys.,is of

m Identification of relevant planning §oftyvare suppliers vl

and pre-selection based on specifications @
Offer

m Detailed comparison of the software solutions based analysis Step 3:
on online and on-site presentations of the suppliers 0 Selection for
and evaluation according to the requirements defined @ presentation
by the fischer tool shop Systematic

. . . evaluation Step 4:

m Elaboration of a recommendation for the selection of a e Selestion for

an on-site

» Improvement of cost and due date reliability by optimizing the planning process with the support of a
systematically selected planning software
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Optimization of the strategic direction and operational order

processing at the Ford tool shop in Cologne

Approach
m Analysis of core competences of the Ford tool shop

— ldentification and analysis of existing competences based on
interviews with employees and benchmarking data

— Comparison of the competences of the Ford tool shop with market
competitors

— Derivation of measures in order to strengthen core competences and
increase flexibility

m  Conception of an order processing with reduced interfaces

— ldentification of required process interfaces for order processing and
analysis of existing interface problems

— Definition of a target process including responsibilities and defined
handover processes

— Development of an optimized organizational structure to realize an
order processing with reduced interfaces

Result

Evaluation and comparison
of the product range

O
; @
& ® 9
‘ .
|

Low medium high
Relative competence strength

Economic attractiveness
Low medium high

Strategic evaluation of
process activities

Simulation> Construction)) P|
Recommen-
ded actions

—

Development of the process

Derivation of specific measures

and milestones

Phase 1 Phase 2

Loading phase/
offer phase

Method
planning

for implementation

Short-term

Medium-term

Long-term

» Approach for an efficient, profitable and capable tool manufacturing based on a strong focus on core

competences and a reduced number of process interfaces
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Analysis of market potential for application
the Tool and Die Industry

Approach

m  Structuring of the analysis alongside the market forces
of barrel-tools in the Tool and Die Industry

m Design and mailing of a questionnaire to tool shops for
systematic identification of potentials in the sales
market

m Interview of tool experts for detailing and validating the
results of the analysis

m Design and mailing of a questionnaire to CAM-
producers for systematic identification of potentials
concerning the procurement market

m Detailed evaluation of the questionnaire results and
interviews as basis for a decision concerning a market
launch of barrel-tools

Results

of barrel-tools in

passion
for predcision

Enabler:
Machine- and
CAM-producer

Customer:
Tool shops

Market potential analysis barrel-tools

Substitute
Competitors: products:
Tool shops Alternative
technologies

» Detailed overview over the market potential of barrel-tools

» Basis for decision concerning a wide market launch of barrel-tools
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Redesign of the external tool shop of the Gebhardt
Werkzeug- und Maschinenbau

Approach
m  Analysis of strategic alignment, performance and the

order processing of the tool shop =
m Redesign of the strategic alignment by developing Status quo =

strategic success positions as well as a vision and a analysis — =

mission
m Design of a standardized order processing and _

identification of standard processes in the Strategic

mechanical production alignment
m Design of a segmented and material flow oriented

tool making and elaboration of an implementation - /&

roadmap Process ‘« \ o

. . = \ = /B,
standardisation /\ﬂﬂ\@ll =S -
= mg
Layout 1 - i "‘_ I
adjustment ~*r§g-¢;n :

Results = e W

. g
=w

GEBHARDT

» Transparency over actual organizational and technological performance
» Material flow oriented layout for standardized and transparent order processing
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Development of a shopfloor layout for the tool shop of a new *
production site at GIRA

Sensitizing &
mobilization of employees

Approach

B Sensitizing and mobilization of employees |
using an educational game i

‘Bohran
ifan

Detailed analysis of manufacturing sequences

Development of a roadmap for the
standardization of manufacturing sequences for - - - - L L LIl AN e
tool components within the entire tool spectrum Analysis of Standardization of

m Elaboration of rough and detailed layout options manufacturing sequences

collectively with the employees

B Assessment of elaborated layout options with
regards to defined target figures such as material 77 7T "TTT 1 Ses=oo=="

flow and expandability ~ mmmmmmmememmmmeoo oo g oo oo
Elaboration of rough & Assessment &

detailed layout options selection of layout options

HAAAAAAAAE
LELL L)

m  Selection of a layout option for the GIRA tool
shop

Result
» Collectively developed, detailed shopfloor layout based on defined target figures
» Elaborated, standardized manufacturing sequences and roadmap for process standardization
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Revealing cost potentials by modularization
and standardization in tool making

Approach
Quick check state of modularization G/'Uﬂe‘«Uﬂ/d

[
m  Analysis of the product range
Feature A Feature B Feature C Feature D Feature E
m Analysis of tool types #:2) *2 *2) *2) *:3)
m Identification of potentials for tool modularization and o1 oo 1
standardization r
Derivation of measures B-1 c-2 D-2 E-1
Prioritization of measures by costs and benefits
E-1
A-1 B-2 C-2 D-1 {
E-2
A-2 B-1 L C-1 D-1 E-3
C-2 D-1 E-2
Results

» Profile about strengths and potentials of the status quo in tool and process standardization
» Definition of tool modules valid for all variants

» Development of an implementation plan for the measures
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Strategic positioning of Haidlmair

Approach V/’4|DLMAIR

m |dentification and status-quo analysis of strategic
success positions

B Status-quo analysis of activities, processes, resources,
organization and competencies

m Definition of medium- and long-term goals of the tool
shop

Strategic success positions

Determination of future strategic success positions Acivities

Definition of future of activities, processes, resources,
organization and competencies

m Development of concrete measures to constitute the
future tool shop

Processes

Resources
Organization

Competencies
Results

» Status-quo analysis of the strategic position of the external tool shop
» Future strategic positioning with concrete measures for its realization
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Milling department reorganization by manufacturing concept,
machine selection and recommendation for automation

Approach
m  Analysis of product spectrum and subsequent data
consolidation as well as derivation of requirements

m Derivation of requirements for milling machines,
clamping systems, CAx process chain and automation

m Development of manufacturing concepts and final
concept selection by value benefit analysis and
financial analysis

m Evaluation of an efficient automation level and
development of an automation concept

Results

frequency

100

80

60

40 1

20

Pushing Performance

parts class 1 parts class 2 parts class 3

S L & L L L & © &

part length [mm]

» Selection of milling machines considering current part variety

» Reduction of required milling machines by 25%
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Process analysis and process re-design for Hartmann Codier *
tool shop

Approach Cd
. . . HARTMANN
®  Quantitative analysis of order data regarding planned and
actual values of lead times and costs o Order data analysis Bottleneck analysis
m Bottleneck analysis of current tooling projects in respect of - © |°
processing status and delay T r— ] e
T e e N —so—F. toflo—
m Job structure analysis for a breakdown of activities in the EnENER T v Y oo metern
Yo ey, b Sty 4 4 s,,;;és{%% %% % ", Qs %Z%
tool procurement h
® Analysis of the order fulfillment process in combination with - Role
employee interviews as well as an analysis of the role 0 Process analysis Lol — 6
understanding in the tool shop I I I I

m Conception of an optimized future order fulfillment process

Conception of an optimized future order
Result fulfillment process

» Identified potentials in the order fulfillment process in the tool shop
» Optimized future order processing process including defined milestones
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Implementation coordination for process improvements in the tool *
procurement at Hartmann Codier GmbH

Cdd

Approach CIP-measures-tool b L
m Definition of six improvement projects:

—  Order fulfillment process optimization

— Introduction of project planning and management
—  Supplier qualification

— Unifying of quality assurance

—  Optimization of IT systems

— Introduction of KPI tracking

m Introduction of an iterative project management
procedure for the implementation of the
improvement projects based on the Scrum

ontrolling of the projects according to Scrum procedure
m Establishment of weekly coordination sessions Sprint Weekly Scrum = Monthly sprint reviews
within the project teams (monthly) (weekly) to define the action
m  Conduction of monthly sprint reviews to review = Weekly stand-up
project progress and derive measures Sprint meetings for
Review implementation
Results support
Backlog [

» Structured coordination of six improvement projects for process optimization
» Established system for continuous improvement in defined topics
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Conception of a productive and competitive industrial tool
making

Approach
Status quo analysis of the internal tool making

Standardization of tool components and definition of bre. _ p— » _
manufacturing blanks Forging TN NS E oo eree

large
m Recording and analyzing process chains s I/
- : Forgi !
m Definition of main process sequences amall 1 1
. . I W N W [
B Segmentation of the tool manufacturing @ﬁ—-—ﬂ—-—- T = T
m Development of a process oriented manufacturing Sorting area
control concept
. :
Development of shaping options for the layout
. : : Day 1
Frameworking the implementation - &y
Pre-turning --n
Pre
heatlng
Result Welding

» Industrialization concept for the tool manufacturing with higher productivity and short processing
times by a new manufacturing concept and higher degree of standardization

Werkzeugbau Akademie | RWTH Aachen Campus Seite 38



Layout design and planning of the project management
for arelocation of atool shop

Approach

m Development of a project plan for the relocation with
detailled tasks

m Precise definition of tasks, deadlines and responsibilities
for over 70 sub-tasks

m |dentification of sub-tasks on the critical path for
the monitoring of the finish date

m Definition of measures to ensure the required
infrastructure of the production facility on the relocation
date

m Layout planning for an optimized process flow of all
manufacturing segments

Result

» Detailed project plan for the systematic coordination of the individual tasks and progress controlling
and development of an optimized layout for a new tool making site
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Relocation of the tool shop and efficiency optimization of

the tool supply

Approach
B Project and cost controlling of the relocation of
the tool making

m |dentification of dispensable inventory through
a 6S-Workshop

B Process orientated arrangement of the
manufacturing areas and validation with regard
to the lean principals

B Risk management ensuring a continuous tool
supply
m Detailed planning of the implementation

sequence and coordination of external service
providers

Results

~— Project controlling ————————

WERKZEUGWESEN

~ Costcontrolling ————————

MaBnahme / Begriindung

N\

» Reduction of the relocation period by 2 weeks through efficient project and risk management

» Reduction of the relocation costs by 21,5 % through stringent project and cost controlling
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Conception and introduction of a pilot line for clocked
manufacturing of tools for massive forming

Approach

m Specification of a concept for clocked
manufacturing in the process sequence

m Detailed planning of the introduction and
implementation of the pilot line along with a
specification of required infrastructure

m Staff training for the new manufacturing concept
with an educational game which simulates the
new manufacturing concept and clarifies
uncertainties of the staff

m  Supervision of the implementation of the pilot
line and controlling of the impact on the key
figures for production

Result

CLE .

“only turning”“ boxes

4018

3001

turning
machines

p—_————— - ‘
¢ T s
Lemmmn ‘ AR
sorting area process box heating
Small cylinders
____ Tuming  __Eroding _
Kreuzschlitzschrauben (M4) Innensechskant-schrauben (M3)
Grindin Milling
st | IR — o)
Incoming raw materials Drilling
me TFTT B~
o TFTT | i

) £

» Introduction of a clocked pilot line for tool making to reduce secondary process time and reduction of

order lead time from 7 to 3.5 days
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Process examination and optimization in the quality
control division in the massive forming industry

Approach

m Examination of the status quo process in quality
control and bordering division

. . - . — Manufac Heat Sand n ion
®m Analysis of the capacity utilization along the process f "

chain : .
| Projectable orders
m  Analysis and assessment of the structure of I
/it division
activities B — — — - t A — — — — — — — — —

planning

m  Conception of a segmented quality control for I - — _
standard and express orders I Y

- *—T
m Development and assessment of a set of e s p——

measures along with an implementation plan L Ty ' e'xte'mal'\ﬁ ——
for efficient execution of quality control e e

external I

_> Material flow + Projectable order management -> Non-projectable order management Buffer

Result

» Development of 22 measures for process optimization in context of increasing the production quality,
segmented examination concept and single measures for cost reduction
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Layout design und relocation planning for the internal tool shop *
of Heinrich Huhn GmbH & Co. KG

Approach
m Analysis of tool range and manufacturing processes as

well as verification of tool shop’s segmentation based on | Heinrich Huhn
conducted tool projects Project steps: - q
m Recording and analysis of the general set-up of the new Analysis of tools, || | I -
tool shop location processes and } B e i 1 e =
project data | i : Yw

m Development and design of layout scenarios and their m e
holistic evaluation conjointly with employees on the —ErT e
basis of defined criteria L

B Planning and execution of preparatory measures for the Layout design }
realization of the operational relocation

m Development of step-by-step relocation plan with

detailed responsibilities, external support as well as
; ; Relocation
costs respectively estimates :
planning
Results

» Material flow oriented layout for standardized and transparent order processing

» Detailed overview of necessary actions and activities including costs for the operational realization of
the tool shop‘s relocation

Werkzeugbau Akademie | RWTH Aachen Campus Seite 43



Increase of efficiency in the designing department by
modularizing the tool structure

. Huf Tools

Status quo analysis

Structuring of the tool spectrum to standardize the
design

m Determination of design standards and modules to
maximize the number of identical parts

B Assistance of the implementation and change
management

Result

» Reduction of lead time from 18 to 12 weeks, which results of the process standardization, subsequent
to tool standardization
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Implementation of a current state analysis and development of a
future concept for the igus tool shop

Approach :
m Development of a company-specific requirement profile
— Definition of requirements regarding the customers, suppliers, — Requirements =
product range and production processes 2 =% a -
— Classification of the igus tool spectrum Current state analysis ¥
m [Implementation of a current state analysis of the igus tool [ — [
shop and derivation of a concept for a strategic redesign ‘l\ Order fulfiment % El‘ Order data
— Execution of an order fulfilment, order data and core | |
competence analysis as well as a benchmarking for the C  Benchmarking !,e! D  Core competences g ﬂ
documentation and evaluation of the current state | oo | oot
— Development and validation of growth hypotheses to derive v
future tool-specific capacity requirements and a competence- Future concept
based depth of value creation N——
. . . . . ) manufacturing .
— Derivation of the necessary fields of action to fulfill the Prototyping Repair tool
requirements shop
g 1 Tool technology
JQHS' center
Tool engineering Measurement

Technical

Tool design center

Result

» Identified strategic fields of action and concepts for redesign of igus tool shop based on detailed
growth forecasts and necessary capacity requirements
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Development of a rough scheduling process and selection of a
scheduling system for the tool shop of Kunststofftechnik Jantsch

Approach

®  Analysis and optimization of the order processing with a
focus on cost calculation and rough scheduling

— Analysis of the current approach on cost calculation and
scheduling as well as identification of potentials regarding
information exchange and documentation standards

— Analysis of the cost calculation and scheduling performance by
a comparison of KPIs with similar tool shops

— Derivation of measures for the development of a scheduling
process with increased efficiency

m [dentification and evaluation of potential suppliers of
software systems for calculation and planning

— Presentation of relevant software systems for the support of
cost calculation and scheduling processes

— Evaluation of the systems based on the company-specific
requirements

Results

cJANISCH,

Process mapping

waa
WERKZEUGBAU
AKADEMIE

= aixperanto

mmmmmmmmmmmmmm

&

Key figures

e.g. adherence to delivery dates

Software

B0
-

» Analyzed status quo and derivation of concrete measures for increased efficiency in cost calculation

and scheduling in the tool shop

» Pre-selection of suitable software systems for a systematic cost calculation and scheduling
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Optimization of the internal order processing
and tool calculation

———O-e{J
_ hpproach I RAFGER
nalysis of the order processing and creation o Base plate Werkzeugbau GmbH
strength/ potential profiles for the individual Support plate )= ) b )
divisions Oies (round) ber ) 5 J
Block distances (round) [JMESN=S  NERIERNES @ NS 00 |
icati Steering plates ) o 2D = ) - ]
Development of a concept for the reorganisation — e e ) o )
Implementation of a new calculation system Printing plates (square) | MW ) =S )
p y Blanking punch (round) ) E ) =
Redefinition of the manufacturin lannina bv the Retaining plates (square) D = E
It gp g by IDIDEEIS IS
flow principle

Manufacturing group AI

m Standardization of the processes in the work
preparation

Manufacturing group B

Manufacturing group C

m  Optimized ERP system use

Number Component Process time [hours]; Hardening [days]]
2 Steering plates B-
2,1 2,3 1,0
4 Printing plates (square) B
1,1 05 08
2 Retaining plates (square) -ﬂ-
Results Som on s ar o -

» Significant enhancement of the productivity during the order processing

» Realization of a general planning and controlling system from the offer creation up to the produced
tool
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Benchmarking and process analysis for KEBO

Approach KEBDO
m  Benchmarking of technological and organizational 0 Benchmarking e N Chai:e;;nar.lu;u:i?mw
performance g
- - S cericr [ SV
Analysis of order fulfillment processes and interviews osition
with employees T C
Recording of process chains and analysis of -
distances on the shopfloor Class
Analysis of executed orders concerning time reports : :
) ) ! Process analysis Order analysis
lead times, adherence to delivery dates and costs e e Y
Identification of strengths and weaknesses, derivation ) ) ) ) ) )
of potentials and cost drivers, definition of action Orders
fields <
Definition of internal project teams and measures to e/ Lge )
address action fields :
e
Potentials, cost drivers and action fields;
Results Internal projects and concrete measures

» Technological and organizational potentials, cost drivers and derived action fields
» Internal projects to address action fields including concrete measures
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Initiation of continuous improvement efforts for synchronous

tool making

Approach

m Benchmarking of technological and
organizational performance

Process analysis of order processing
Optimization of floor layouts
Establishment of a milestone process
Synchronization of workflows
Adjustment of floor control
Implementation of tool making wikis

Support of the implementation and change
management

Result

(¢ KIRCHHOFF

AUTOMOTIVE

Machine

' Machine

Inquiry Proposal Rough Methodology Tool [Fife & Slitefp- .
) ; -> h ) ) . floor w Programming
new tool preparation plannning development design 3
planning
Project management Leading Design Work preparation, foreman Manufacture

Order explanation Development Synchronous tool assembly

Assembly Assembly Final Try-Out, Tool
w Manufacture w Bench work ) . ) . ) ) L >
(shaping) (cutting) assembly trimming transfer
Fertigung Montage | Montage
\ Laser
parts

Synchronous tool assembly Inspection

» Competitive, synchronous processes for manufacturing of new tools
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Benchmarking and process analysis for the LINHARDT Tool
Room

Approach
® Benchmarking of technological and organizational o Benchmarking Process chain a”a'ysise
performance hr n e

Betrieb o
asition

m  Analysis of order fulfillment processes and ‘

. ; ’ §
interviews with employees b= .
powd  Growth scenarios

Analysis of material flow on the shop floor

Analysis of executed orders concerning time reports, G
lead times and costs e Process analysis- I_I_I_I_I_I_Il - Order analysis°
Development of growth scenarios for the tool shop YY) -
Identification of strengths and weaknesses, T @ i
derivation of potentials and cost drivers, definition of 1. | s o
action fields NN J

m Definition of measures to address action fields

Potentials, cost drivers and action fields;
Internal projects and concrete measures

Results

» Technological and organizational potentials, cost drivers and derived action fields
» Internal projects to address action fields including concrete measures
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Benchmarking und strategic positioning of MA Automotive’s

internal tool rooms

Approach

Recording of order fulfilment processes at both MA
Automotive’s internal tool rooms located in Chivasso
(IT) and Uitenhage (SA)

Benchmarking and in-depth analysis of the
organizational and technological performance of both
sites in comparison to the international competition

Derivation of location-specific strengths and
potentials as well as definition of individual fields of
action to optimize site-specific order processing

Development of a holistic vision and strategic
positioning as well as elaboration of an
implementation road map

Results
» Detailed benchmarking of organizational and technological performance

. g

1. Process Analysis

)

2: Benchmarking

Chivasso ’

T
3: Fields of Action

MA Automotive ’
— . faly Uitenhage

South Africa

Goal: Aligned
strategy

» Location-wide strategic positioning as well as roadmap for implementation
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Status quo analysis of the performance and development of a
concept “Tool and Die Making for the Future”

Approach

m  Benchmarking of technological and organizational
performance of two tool shops

Location A

On site status quo audit of the tool shop

Key evaluation of organizational and technological
performance compared to competitors

Position Future

Location B

H++ .+

o
ma
|

m Definition of recommendations for action to improve
the performance

m Development of a concept "Tool and Die Making for
the Future" at both locations

Position Future

H++_H

-
MB

Results

» Benchmarking analysis of the status quo performance of two tool shops
» Development of a concept “Tool and Die Making for the Future* for both locations
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Determination of efficiency improvement potential in die *
making based on a status quo analysis

Approach m

= . .
Benchmarking of technological and Key figure analysis TE(HN'K
organizational performance compared to Rapid Prototyping GmbH

competitors

Key figure in percent [%]

m Examination of the range of services and
analysis of product standardization potential

m Examination of the order processing and analysis
of process standardization potential

m Definition of recommendations and measures to
increase the efficiency of die manufacturing

Recommendations and measures for efficient tool

Results manufacturing

» Evaluated standardization potential in range of services
» Evaluated standardization potential in the order processing
» Derived fields of action and measures to increase the efficiency of die manufacturing
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Benchmarking and process analysis for the tool shop of

Murrplastik Medizintechnik GmbH

Approach

Analysis of the organizational and technological
performance in comparison to competition

Analysis of the order fulfillment processes

Analysis and restructuring of roles and collaboration in
the order fulfillment processes

Recording of the process chains and analysis of the
material flow on the shop floor

Cost analysis of finished orders

Identification of strengths and weaknesses and
definition of future fields of action

Process chain
analysis

murr |astik
P

.\'_’L_’J.

MEDIZINTECHNIK

Analysis of roles and
collaboration

| Calculation
analysis

Development of specific recommendations to execute T
the identified fields of action

Results

» Evaluated technological and organizational performance
» Derived fields of action and recommendations for their processing
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Redesign of tool shop of Murrplastik Medizintechnik GmbH I

.\'_’L_’J.

Approach murrPlaS’cik
m Creation and implementation of an optimized order
fulfillment process including defined milestones

MEDIZINTECHNIK

. 1 2
m Development of a consistent system for rough and O O
detailed planning as well as for production steering

m Implementation and visualization of planning and
steering system in all departments involved and
especially on the shopfloor

m  Development of an optimized layout concept
m Design and elaboration of shopfloor management tools
) S Blolk *hode g g Jo [eots
m Conduction of trainings for employees et § N B0 L1°Jpe
oo ”E -I'. ?ug
m Preparation of a detailed implementation roadmap e 1O B

Result

» Redesigned tool shop with optimized order processing, planning and steering as well as production
organization for economical and efficient tool production
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Development of an Industry 4.0-concept for tool shop of

Musashi Grolsheim

Approach

m  Analysis of the order processing and identification
of core potentials

m Derivation of action fields based on the compiled
core potentials

m Research and elaboration of various Industry 4.0-
solutions

m Development of an overall Industry 4.0-concept in
order to comprehensively address the action fields
and to increase the Industry 4.0-degree of maturity

B Assessment of the quantitative monetary potential
of the Industry 4.0-concept with regards to cost and
benefit

m Definition of an implementation roadmap including
roles and responsibilities

Result

¥

Analysis of @’ MUSASH:
value creation process GROLSHEIM
e o ——

Derivation of

action fields
Q 58S K3 x "“iL JI J ull((( ’))

J J
-~ . & ~ ((( ))) J

Development of
Industry 4.0-concept

()]

¥ _g@ J ()

(( )) [:—Ia -

Assessment of monetary
potential

O

» Viable Industry 4.0-concept based on current action fields

» Monetary assessment of the Industry 4.0-concept including an implementation roadmap
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Benchmarking of the capabilities of the
South African Tooling Industry

Approach

m |dentification of approx. 40 representative companies
for the South African tooling industry

m Design and distribution of a standardized
guestionnaire validated in the German tooling industry

m  On-site auditing of organizational and technological
capabilities to verify data in questionnaire

m  Quantitative evaluation of the capabilities of all
companies and the South African industry

m Derivation of action fields for the future improvement of
the capabilities of the companies

Results

. g

SR

e West Premium
uropean Tech
Tools
Medium
Tech
Asian
Tools
Low
Tech

/

/' South Africa \\

» Detailed quantitative evaluation of the capabilities of the South African industry
» Defined action fields for the future improvement of the capabilities of the South African industry
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Systematic support on the continuous improvement
of the South African Tooling Industry

Approach . | atip
B Development of a north star as the “ideal® South o \ |

African tooling company

m Derivation of a comprehensive consulting
approach for South African tooling companies Occupation :
PRIoS y 0T FomP pi e B8 e
m Definition of specific analysis and improvement =
instruments for consulting in the South African

tooling industry

Current process
Lo < — Process
= ! Mapping

m Target-orientated further education of tooling
consultants of the NTIP

Individual Technology
Interview Fit

. On-Site "$ ﬁ Range
Oberservation $ orters Analysis

m  Continuous collaborative consulting with the | i
NTIP of selected South African tooling companies g Black Box

Analysis

Results

» Stringent consulting concept of international best-practice standard for the South African industry
» Continuous training of tooling consultants for the South African industry
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Process Analysis & Selection of manufacturing concept and #
resources for internal tool room of Adam Opel AG

6 P
L\
ApproaCh Order fulfillment process
m  Analysis of order fulfillment process, technological & -
performance, work piece requirements and process chains Ll =B : \
m Derivation of technological and organizational action fields EECEE wEme Machine Performance
and definition of improvement measures : - . v
B Analysis of future capacity demand and development of r ;
four different manufacturing concepts regarding machine - S 2 R

o . . Design of concept
utilization and number of in-house manufacturing g - P

technologies

m Evaluation of the derived concepts and selection of the
concept with the best fit for the tool room of Opel

m Derivation of necessary machinery for the year 2021 under
consideration of all strategic restrictions

m Derivation of a roadmap for execution of necessary
changes in machinery and investment recommendations
for specified machinery

]
H
i
i

Detailing of Concept

Results

» Identification of action fields for improvement of organizational and technological performance
» Investment roadmap for realization of a future oriented machinery selection until year 2021
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Realization of an audit in order to execute a strategic *
positioning in the Die Industry

Approach —
m  Benchmarking the technological and organizational -]
performance FORNMENBAU

Specification of the inspection area Model strategic positioning

Analysis of the competitive arenas
(acc. to Porter)

unique

; e Brand Technological Operative ~ >  effective
) . . . S sustainable Opus excellence excellence  ~ il
m Determination of strategic success positions o — — 1
m  Analysis of the process landscape ':;‘;’,;?;:’.?y roductivity
m Evaluation of the core processes
m Derivation of process strategies e daving
m Derivation of areas of action Highest quality level — —————»
*~— Highest punctuality of delivery —_—
®  Planning the implementation o Shortestieadtime — ————»
r— Best possible costs —_—
ilnntceugsrtaot:r?gr Professional Syn;:ff}:’::giﬁztlion—
processes SR processes
Result

» Confirmation of the current market gap strategy and measurement planning in the areas of action
“Brand Image*“, “Industrialization, “Autodidactic Tool Manufacturing®“ and “Employee qualification*
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Layout and process design for OPUS Formenbau

Approach r.1
—]

m  Analysis and optimization of the entire order | N
fulfillment process FORMENBAU

m Recording and analysis of the tool manufacturing Analysis of order Analysis of manu-
fulfillment process facturing process steps
process steps

m Identification of the material flow and development EJ%E% S s =l
of a flow-oriented layout design E g%%%iﬁéi } SESSS . SSRmm
m |dentification of the information flows and S s i Cmmmn T e

conception of an administrative building =
m Definition of KPIs and elaboration as part of a

leading on-site concept Development of a Development of shop-
floor management

T B o | E [

. . layout design
m Development of a visual management in course of Y J

a shop-floor management | A

i oot i‘ e 40 [ Taar s

7 e

Results — P

» Material flow oriented layout design and information flow oriented administrative building
» Optimized order fulfillment process and individual shop-floor management
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Conception of a strategic orientation for internal
tool making

Approach OSKARRUEGG
. . . . schneller perfekt
m  Benchmarking of the technological and organizational e
performance

m Detail analysis of the order_processing as well as the »The compleiy-contol demonsirates the knowow i too making
range of products and services

= Integration of service = Capability of innovation £, - ‘- £ Lt <&
= Appropriateness of requirements = Reliability of production % =) - >

m Definition of competences required for efficient tool

. »The process-control in tool making demonstrates a high
mak'ng Process-control organizational performance«

m Classification of the status quo of the efficiency of tool

= Responsiveness = Adherence to schedule
making
»The cost-control is a necessary condiFic_Jn for a sustainable
m Derivation of boundary conditions for the strategic ST
reorientation based on a defined target state " e oy oottt  Aooronate marint price 1

= Deiniion of measures o reach th target sate

Legend: E & C = Engineering & construction; P = Preparation; M = Manufacturing; A = Assembly;
TO = Try out

Results

» Required competences for efficient tool making
» Company-specific boundary conditions based on the target state
» Roadmap and measures to reach the defined target state
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Development of a strategy for Ossenberg tool making

Approach

m  Analysis of central customer-benefit-features and
position in the competitive environment

m Definition of current and future strategic positions of
success

m Analysis of the status quo and strategical
interpretation of activities, organization,
competencies, resources and processes (strategic
profile)

m Development of a specific vision and mission for
Ossenberg tool making

m Definition of measures for the operative
implementation of the vision and mission

Results

. g

Ossenberg
Strategic
positions of
success
Activities
8 = _
£ 8 Strategic
2 Processes SES .
2 S profile
x O
Competencies

,»We manufacture forming dies...
...our motivated team*“

\ision and
mission

» Detailed strategic profile as well as specifically defined vision and mission

» Precise measures for the implementation of determined goals
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Common conception of the internal tool making department
and the jig manufacturing department of Otto Fuchs

Approach | §é
m Comparison of the two departments in relation to Analysis phase 1

a process analysis as well as an evaluation of Benchmarking Processes
synergy potentials

m |dentification of product specific competence
fields of the two departments

m  Analysis of the manufacturing process chains
and evaluation of the possibility for a
segmentation

m Design of a common strategy for the new
department with the internal customers

m  Conception of shop floor layout scenarios for a
efficient flow of material

m Development of a planning framework

Results

» Evaluated synergy potential for a centralization of the two departments
» Suitable constructed tool and jig making department with an efficient shop floor layout
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+

Layout detailing for the tool shop of Otto Fuchs KG

Approach Designed rough layout %
m Design of the rough layout based on the B ar b

manufacturing workflow and the frame
conditions given by the plant structure planning

m Development of the detailed layout considering
the footprint for shelves, workbenches, goods

receipt, goods issue, meeting points as well as .
the positioning of media connections Developed detailed Iaysu.t
m  Arrangement and specification within designated il | e Eﬁ
areas, such as assembly and warehouse areas _ =
as well as areas for tooling issuance R o IR ) ) )
m Verification of the detailed layout by involving a D_HV“SOf nventory
large number of employees e :
Path
@ wotbench O washbasn PDA Terminals
O shelf € Meeting Point Emergency
Results B e o e o

» Comprehensive and future-proof rough and detailed layout of the new tool manufacturing hall as
supporting input for the final construction planning

» Inventory and purchase list enabling a structured relocation to the new tool manufacturing hall
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Common conception of the internal tool making department
and the jig manufacturing department of Otto Fuchs

Approach | §é
m Comparison of the two departments in relation to Analysis phase 1

a process analysis as well as an evaluation of Benchmarking Processes
synergy potentials

m |dentification of product specific competence
fields of the two departments

m  Analysis of the manufacturing process chains
and evaluation of the possibility for a
segmentation

m Design of a common strategy for the new
department with the internal customers

m  Conception of shop floor layout scenarios for a
efficient flow of material

m Development of a planning framework

Results

» Evaluated synergy potential for a centralization of the two departments
» Suitable constructed tool and jig making department with an efficient shop floor layout
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Development of an efficient order fulfillment process in the *
Internal tool shop of Procter & Gamble

Procedure

m  Analysis of the status quo analysis in
different areas of order processing:

Projects
Tools and tool components
Order fulfillment processes

Planning & scheduling

m Development and definition of the central
fields of action planning, scheduling and
order fulfillment process

m  Support for operational implementation,
e.g. development of a tool for rough
planning of projects

m Derivation and evaluation of measures
for future implementation

Results

Status-quo analysis

Projects Process mapping Tools and components, Planning & scheduling
[t i g $
é i) —— — 3 fm— ﬁ
i £ E g e mmTe \
z 02 0 o e g orn I—

Development of fields of action and operational implementation

Planning Scheduling Order fulfillment process
== - L
: -
I % | - - ‘
e.g. development e.g. implementation of a e.g. updating and
and use of a tool scheduling approach redefining responsibilities
for rough planning alongside the process chain and tasks

Derivation and evaluation of measures

» Systematic for the planning and scheduling in the internal tool shop incl. rough planning tool and

implemented scheduling approach alongside the process chain

» Detailed overview of measures to be executed for an efficient order fulfillment
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Industrialization of an internal tool shop

PHCENIX
Approac h. | | CONTACT
Benchmarking with competitors INSPIRING INNOVATIONS

Detailed analysis of order processing Segment 1: New tools

Segment 2: Changes/ repairs
Dis- Assembly
assembly / try out

Indirect areas

Preparation of the strengths/ potential profiles for
each organizational unit in tool making

m Development of a concept for industrialization
focusing on segmentation of the tool shop in process-
oriented manufacturing lines

m  Support of implementation and change management

Technology development

Cooperation
Result Outsourcing of tools which do not match process spectrum

» Implementation of an industrial tool shop which is oriented on customer benefits and segmented into
process-oriented organizational units
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Concept for an industrial tool manufacturer
Poppelmann at the site Lohne

Approach 9P| POPPELMANN

m Status quo analysis of the internal tool making

Key performance indicators Process analysis

— Performance benchmarking

— Analysis of the order processing and process chains

— Analysis of the product variety

Product analysis PPS analysis

. }?i“l. "_’ ' !
1&{“ ‘l @ @
— Simulation of segmentation scenarios

— Conception of a segmentation
—  Development of shaping options for the layout

Planning Control

— Analysis of the planning and controlling divisions

m  Conception of an industrialized tool making

— Definition of main process sequences

Tool
Manufacturing
layout

Process-oriented
manufacturing

Tooling
segmentation

Process Product
standardization standardization

Result

» Conceptto create an efficient, profitable and productive tool manufacturing by industrialization
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Implementation of the industrial tool making concept of

POppelmann in Lohne

Approach
m  Configuration of an industrial tool making company
— Detailling of layout of the industrial tool making company
— Definition of rough and detailed planning instruments
— Creation of a rulebook for segmenting

— Development of a concept for the integration of all
employees

m Implementation of industrial tool making
— Realization of employee workshops
— Relocation of machine resources
— Implementation of a rough and detailed planning

— Introduction of a segmented tool manufacturing

Result

9P

POPPELMANN

Industrialization concept

Tool
Manufacturing
layout

Planning Control

Process-oriented Tooling
manufacturing segmentation

Process Product
standardization standardization

Employee participation

TEKU | K-TECH | FAMAC |KAPSTO

Set of rules

Segment I:
New tool

Segment II:

Tool making

Repair

TEKU | K-TECH | FAMAC |KAPSTO

» Industrialized tool making based on standardized products and processes, segmented and material
flow oriented manufacturing as well as effective planning and control
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Identification of the automation potential
of the tool shop in Lohne

Approach

m Status-quo analysis of the automation requirements

Identification of existing preconditions for automation of the tool shop
Identification of the consequences for the automation concept
Analysis of the mechanical production in relation to the areas process
mastery, standardization and data consistency

Derivation of fields of action for the attainment of technologically
essential requirements

m Workpiece analysis

Collection, analysis and validation of a representative samples with
regard to macro and micro geometric properties, material
technological characteristics and process-related key figures

Result

*

9P| POPPELMANN

Automation roadmap

Process Control

MI = Milling

Continuously
flow of data
{CD)

SE = Sink-EDM
WE = Wire-EDM

» Detection of technological-economical rationalisation possibilities within the industrialized tool

making through automation in production
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Industrialization of tool making and set-up of
structures for transfer from cost- to-profit-center

Approach RAMSAY
m  Analysis of processes and responsibilities along the PREODUCTION ENGINEERS

entire process chain

m Derivation of strengths and potentials with regard to Future concept
all organizational and technological aspects mTETn . .

Implementation
of
profit center

m Definition of future concept of strategic positioning

6 Organi?ation Separfation
and organizational structure tooling division tooling center

] Set_up Of a detalled plan Of measures for Organizational structure Quick-win measure 1 Mid-term measure 1 Z >
development towards the future Concept - Proc&le:-sli : Quick-win measure 1 Mid-term measure 2 D
esponsibilities E >
m  Support of the execution of measures Quality >
Planning D
Employee distribution D
Machines D
Quoting D
Continuous improvement D
Transparency D
Suppliers Quick-win measure n Mid-term measure n D
Results

» Established structures to develop from a cost-center towarads a profit-center
» Increased competitiveness through process efficiency, due date reliability, and capacity utilisation
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Enhancing the order processing efficiency by
modularizing the tool design

Approach < RATH
Analysis of the tool range for the single customer groups

WIR FORMEN IHRE IDEEN
Selection of a main customer as a reference

Modularization and standardization of the main customer’s
tool type

Employee training about the construction standards

Development of standard work plans by the work
preparation

Result

» Significant reduction of the processing time for drawing tools by modularization and standardization
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Initiating the industrialization of tool making through product
and process standardization

Approach r al:ngEDEI'
Selection of a pilot tool

| Toox !
Analysis of tool spectrum 1 1
Movable side Fixed side
ldentification of standardization potential in

regard of the pilot tool |

e —
MS MS MS

. . . Backing plate Transport iron Frame plate
Process standardization for the pilot tool L L [
Process synchronization for the pilot tool Locatingfing | |_Transport ron 4 Vs

MS Noise MS Frame plate
Insulating board Distance bolts -
1 R:
MS
Backing plate

Result < Alienated pilot tool

» Successful product and process standardization for manufacturing of a pilot tool, providing the
foundation for industrialized and synchronous tool making
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Automation and layout design for the implementation of a modern *
production at ruwido austria gmbh

—rUwldo

Approach . | |
m |dentification of the current technological ,cg Benchmarking Technological Work piece
i . 7] competences analysis
performance of tool making by benchmarking and =
: : <
work piece analysis 5 [Mﬂ%] %‘ t@
m Derivation of requirements from the company —
strategy to the manufacturing technology of
internal tool making - Technology Automation Layout
.. . . . o
m  Definition and elaboration of three fields of action: = roadmap concept
—  Technology roadmap g __— ”””””” g/% :IX‘L—XI‘*, <
— Automation concept ¥ - lj ><'El—|—‘ ‘
— Layout (new plant) S .
m  Support of the operational implementation phase & Machine Implementation
= selection support
£
@
g_ O
('T)- A

Results

» Technology roadmap and automation concept based on the product spectrum and the strategic goals
» Layout concept for the new production plant and support in the machine selection
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Strategy development in the tool and die making in six steps

Approach
Analysis of Porter's 5 competitive forces

Determination of strategic success positions
Conception of a strategic program
Derivation of the management profile
Identification of the core processes

Definition of an measures

Result

we.. Sauer & sohn
New competitor competitors, risk of
l market entry

Competitors in
Supplier = IRUCKNCIEIGBAN e Customer

Rivalries between

Bargaining power of
suppliers

the strong players Bargaining power of
customers
Threat of replacement Replacement
products or services pl’OdUCtS

Porters Five Forces

Quality Distribution ] Customer
network proximity
Today's significance

of SSP ™ h 1. ‘ ‘ 2.

Future significance

of SSP [ 2 ‘ 3 ‘ ‘

Today‘s SSP

Own Competitor Competitor
owner
& company A B

Strategic success positions

Process strategies

» Differentiation and reorientation of the business areas of the tool manufacturer towards a strategy of a

system provider in tool making
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Increase of efficiency by tool-standardization

Approach - schnoring
m Analysis of 4,895 components, 11,914 i
spare parts and 3,584 standard

components

m Evaluation of 218 different component
groups

m |dentification of the standardization poten-
tial and definition of measures for the stan-
dardization of single component groups

m Definition of standardization processes for
long-term implementation

m Development of an implementation road
map and definition of a suitable tool
nomenclature

Results

» Lead time and production cost reduction by the standardization of components
» Standardization processes for sustainable long-term implementation of standardization

Werkzeugbau Akademie | RWTH Aachen Campus Seite 77



Reconception of the internal tool shop of Selectrona

Approach .?zt

B Analysis of the internal order fulfillment SE[ECtruna
process performance by ntegration
Conduction of a benchmarking
Analysis of the existing product portfolio Order fulfiliment Branchenvergleich Product portfolio Material flow

initi i A e S Fl
Definition of main process sequences .

Development of an individual planning
approach

m Design of a flow-oriented shopfloor
layout

m Development of a detailed
implementation plan

e
b et i i
D Enctumn s
e o s
oo et

Results

» Standardized processes and an individual and aligned planning approach
» Process-oriented shopfloor layout including a detailed implementation roadmap
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Design of the tool supply for a new location in the value-added *
network of Takata

Approach

m  Analysis of the series production planning and derivation
of tool demands for the new location in Hungary TAKATA

m Internal analysis and benchmarking of internal Takata
tool shops in Germany and Romania
m  Market study in Eastern Europe to identify potential
suppliers for the location in Hungary
m Design of the tool supply for Hungary with an internal
e

tool manufacturing, suppliers and internal tool shops

Internal analysis and market study

m Roadmap for the gradual realization of tool supply in Tool supply design

Hungary il/\_/] il/\—/l i‘/‘_/]
.

Results

» Substantiated market intelligence regarding the design of tool supply for maintenance, repair and new
tools

» Defined tool supply with internal tool shops, suppliers and internal networking

Werkzeugbau Akademie | RWTH Aachen Campus Seite 79



Determining the potential of an agile tool development and
supply process at Vorwerk

Approach VORWERK
®  Analysing the actual state of the tool developmentand ;g A
supply process supported by a quantitative process
; Process Employee Supplier .
data analySIS @ analysis o interviews o workshops g P
m Development of a target state with detailed action fields
for a synchronized tool development and supply Action fiels
process that is coordinated with the product
development process: Development of action fields |
— Definition and development of action fields with regard to b
increasing process flexibility and decreasing lead time of
product development 4 4 4 4 4

— Quantification of the identified potentials with regard to the
reduction of development lead times and cost reduction

Quantification and synchronization

| Flexibilization and reduction of
development processes

» Detailed analysis and evaluation of the actual situation as well as derived and rated fields of action to
reduce lead times for tools and revise procurement more flexible

— Development of technical concepts for the use of prototype
tools for early process assurance

Result
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Technical investment planning in the manufacturing area *
and optimization of planning and scheduling at weba

Approach
m Detailed analysis of the component spectrum as well as

of the process sequences and lead times — Analysis of process — ldentification of

m Investigation of technological potentials and definition of | sequences technological potentials
future manufacturing technologies including automation _‘
and Industry 4.0 concepts B

J 1001 101Q 111
011 0111 1001

E
;.F

m  Analysis of future capacity requirements and comparison
with currently available machine capacities for deducing
an investment roadmap

0EOOROOEE

®  Mapping and assessment of the planning and

. _ Capacity analysis and _ Optimization of planning
SChedu“ng process investment roadmap and scheduling

m Definition of a target state for planning and scheduling 1
including an action plan for realization SEEIEIEE

=

e =i —— I
i EE E __EE
e R T =
s 1 & e e S

Results

» Concept for future-oriented, efficient manufacturing including defined investment roadmap
» Optimized planning and scheduling including an action plan for realization
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Increasing the effectivity of the order processing by
synchronizing the single manufacturing steps

Approach

l
. . . Nni=m=
m  Analysis of the order processing and creation of ' I_! dEEL;lm'EH
strength/ potential profiles for the individual divisions
Development of a concept for the reorganization Regular job-shop manufacturing
Establishment of a milestone process to structure a Random process chains

comprehensive order processing
Analysis of the process chain in manufacturing

Definition of a pilot synchronized production line and
determination of the synchronization

Results

» Realization of a continuous production flow and increasing both transpareny and predictability of the
completion dates

» Reduction of the required manual control
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Development of measures adopted by Weener corporate *
strategy and support of implementation process

WPW

Approach . innovative packaging
§ Corporate Corporate
m |dentification of current tool shop performance £ benchmarking strategy
through corporate benchmarking S [ - . ] @
L . a OO
m Derivation of requirements of corporate strategy o
for the tool shop .
m Linkage of current tool shop performance and o ng;;s Cz(ﬁfggtzlr?ggs COEm”:DFgfey:Cees
future requirements to analyze effects in three =
. . ) ) c == Q -E
major dimensions:
ajor dimensions : === . o
— Order processing process [ = n%
— Technology competences S 3
— Employee competences 8 Recommendations Implementation
m Derivation of action fields and support of the £ for action support
. . (]
implementation process = e
P P E 170 _E
il ol

Results

» Determined effects of corporate strategy and current tool shop performance to the dimensions order
processing process, technology competences and employee competences

» Derived action fields adopted by corporate strategy and support of implementation process

Werkzeugbau Akademie | RWTH Aachen Campus Seite 83



Development of a flow-oriented tool room layout

Approach -

m  Analysis of organizational and technological performance ‘.
as well as deduction of strengths and potentials

m Display of current layout as well as mapping of current
material flows and surface area utilization

m Definition of standardized target processes and deduction
of ideal material flows

m Design of a flow-oriented tool room layout capable of
further growth

m Allocation of machine resources, demarcation of storage
areas and spaces for goods in- and outwards

m Continuous recording of employee requirements and
suggestions with regards to the layout design

Results

» Flow-oriented tool room layout capable of further growth
» Optimized material flows as well as internal logistics and standardized machining sequences
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Strategic Alignment of the Global Tool Supply of
Welser Profile GmbH

Approach 1. Performance and
requirement analysis

» Performance and requirement analysis of tool supply

= Benchmarking of the organizational and technological performance
of both tooling sites Ybbsitz and Bonen

» Detailed analysis of the order spectrum

= Determination and analysis of customer requirements 2. Site-specific
competence profiles

’ Bonen

» |dentification and analysis of European competitors Synchronized
Grdsten, @ tool supply f
- - - - - - Y N
. Det_ermlnatlon of site-specific compete_:nce proflle_s: | NA® & Bonen Gregtbesr'fz
derivation of the order spectrum per site and definition of a ” call
comprehensive lead structure for future tool supply
= Definition of vision, mission and strategic action fields incl. < fgg‘f?:;g‘@ed

measurable goals and measures for further development and

synchronization of tool supply

e Kozt gy [r——

Hompatenaied Horparatss e

Results RN BEN

» Detailed performance and requirement analysis of tooling sites of Welser Profile GmbH
» Derivation of the site-specific order spectrum and definition of a synchronized strategy
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Benchmarking and analysis of the planning and control

processes of the Wohrle Tool Shops

Approach

m Detailed technological and organizational benchmarking
and derivation of a competence profile for two Wohrle tool
shops

m Detailed analysis of the manufacturing processes and the
process chain, especially regarding the status quo of
planning and control

m Examination of cross-location activities and their impact on
planning and control processes

m Development of measures regarding the future
technological and organizational focus as well as the
future planning and control processes

Results

Benchmarking

Tool manu- Aspirated
facturer position

HHASHHI

e

Wohrie

Wir haben die Lisung

Process analysis

E _FEE e
SE8 - T —
=5 =i T
-
E i =

Guidance and measures

o - 0
f O
f O
&

D -

O

» Detailed technological and organizational benchmarking of two Wdéhrle tool shops
» Measures regarding the technology, organization, planning and control
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Development of the tablet-application “IDA — Information
Digitalization Application*

Approach

m Joint analysis of requirements regarding a
knowledge transfer application

m Definition of a concept for the application and
determination of the operational environment

m Programming of the application and
development of a back-end for the app
configuration as well as a server infrastructure

m Testing of a pilot by participants of the consortial
project

Company-specific categorization
of errors as preparation for an
m Application adjustments and finalization as well error analysis
as handover to the participants

Project consortium

B/S/H/ @ cerreseeiver QTR A

sauer & sohn _SWA '.S\EBENWL.!R_?T

Results

» Tablet-application for error recording and knowledge transfer

Visualization of errors by
using photos and tags

— o
(¢ KIRCHHOFF 12 ERATH
: FORMENBAU e

ing Perormanscs

Weidmiiller 35 Im @
|

» Server-infrastructure and back-end as configuration environment for the application
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Check-up of the status quo of industrialization within an external
die shop

m  Analysis of the status quo analysis in different

Procedure Fields of industrialization in tool and die making
areas within the die shop:
— Analysis of project data and execution of

comparisons for several KPI's ‘ ‘

— Analysis of order fulfillment process A,
A

— Analysis and evaluation of tools, tool

components and manufacturing processes _ _
Development of action fields, approaches and an overall roadmap

— Analysis of planning and scheduling

Standardization of Standardization and Holistic
— Visualization of material flow on the ShOpﬂOOf tools and tool components synchronization of processes planning and scheduling
®»  Standardization of tools for product = Reduction of the current amount = Approach for planning and
] Deflnltlon Of the Current degree Of |mp|emen' categories and variants of manufacturing process chains schedulingin assembly and try out
. . . . . . e . = Exploitation of economies of scale = Synchronization of interfaces bet- = |mprovement of planning and
tation in the dlﬁ:erent flelds Of |ndustr|al|zat|0n through defined size ranges ween the different departments schedulingin manufacturing
[ | Develop ment of five action fields to im plement Market intelligence and Material flow orientation and
supplier management segmentation of shopfloor

a holistic industrialization in the die shop

= |dentification of suppliers for cavities| | ®  Optimization of the current layout to
and manufacturing technologies increase transparency

= Systematic qualificationand further = Improvement of current
development of specific suppliers segmentation of machinery

Results

» Status quo within the eight fields of industrialization in tool and die making incl. a description of
strengths and potentials alongside the order fulfillment process

» Action fields incl. an overall roadmap for the holistic implementation of industrialization in the die shop
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Conception of an international tooling footprint with internalized
mold making competence in the electronic industry

Approach

m  Analysis of past mold demand and forecast of
future mold demand for series and prototype molds

m Development of 7 different scenarios for
internalizing mold making and setting up an
international tooling footprint for repair and
maintenance as well as new mold making for series
and prototype molds

m Evaluation and selection of preferred scenario by
conducting a detailed decision analysis including an
extensive calculation of ramp up and running costs

m Conception of future overall mold development
process and future organization for molding
department as well as development of an
implementation plan with the overall goal of
significantly accelerating mold development

Results

. g

1) Future mold demand 2) Footprint scenarios

£
s

3) Process & organization 4) Implementation plan

-_—-]
DD ;

n ) ) g /

T T

» Concept of an international tooling footprint for series molds and prototype molds

» Defined overall mold development process, organization and implementation plan
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Market study of tool shops in Turkey and development of the future
distribution strategy for a manufacturer of standard mold units

Approach

m  Commencement of general framework and requirements for the
distribution of standard mold units in Turkey

m |dentification of toolmaking companies as potential customers
and as relevant competitors

m Implementation of a quantitative market and a competitive
analysis by means of questionnaires in local language

m Validation of the market and the competitive analysis by means
of on-site visits of toolmaking companies in Turkey

m Development of a distribution strategy including an
implementation roadmap for the market in Turkey

Results

K‘

Market analysis

)

L. On-site visit
( |

~ Distribution strategy -

i

%/
N

ql
7\

N\

*

» Detailed analysis of the tool shops in Turkey and their supplier structure

» Derived specific distribution potential for the company in Turkey

» Distribution strategy and und implementation roadmap for the market in Turkey

Werkzeugbau Akademie | RWTH Aachen Campus

Seite 90




Project planning for technical due diligence of tool shop *
acquisition for an international automotive OEM

Approach Work
® Due diligence planning of a multi million Euro tool shop Package | 01]02[03|04]05[ 06|07 [08[ 09 10[ 11 |12[13]14]15[ 1617 18
. el . . . Al - — —
acquisition for an international automotive OEM A2 ‘
A3
m Development of a detailed project setup including Bl —é_
schedule, tasks and deliverables B3

c2 m
m  Analysis of potential overall project risks considering c2

D — __ ________________

environmental, operational, legal and general factors 1 “W
m Definition of a detailed RASI-Matrix as a framework for

allocation of project responsibilities L
m Involvement of all necessary business functions
including tool shop, press plants, body in white, AL PressPlans e HR o

purchasing, corporate properties, IT, finance, legal, tax,

A2 Body in White IT Tax Legal
human resources, corporate strategy and board of ’ ’
orporate . orporate U S}
man ag eme nt A3 CStrgteg; Finance CStr’e)lteg; groorggrr;\éz
B1 IT HR Clanpyerziiz Finance

Strategy

Result

» Detailed technical due diligence project plan including schedule with tasks, deliverables and
responsibilities as well as a holistic risk analysis
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Strategic development of the tool supply of a European

automotive OEM incl. the design of a “Tooling & Launch Center”

Approach

m  Analysis of the tool procurement process for the
supply of tools for all car body manufacturing plants

Analysis of the current supplier network

Analysis of the past tool demand and the calculation
of future tool demand for the years 2017 to 2029 for
all current and planned derivatives

m Development of scenarios and design of future
production strategic tool supply for all car body
manufacturing plants

m Design and business case calculation of a “Tooling &
Launch Center” for the production of tools as well
the achievement of a shorter ramp up phase of
procured tools

Result

1. Analysis of the tool
procurement process

Lo i i | e [im |
G sy

¢ o9

3. Analysis of the tooling
reguirement

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 Years

5. Design of a “Tooling & Launch
Centers”

2. Analysis of the global supplier
network

4. Development of scenarios and

evaluation of the tool supply

E| (NE| | B (N EE (MR i)

» Strategically designed tool supply for the car body manufacturing for all plants
» Developed “Tooling & Launch Center” for the prod. and launch of car body tools
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Benchmarking and development of a market strategy for the internal *
tool making division of a South Korean OEM

1. Organizational and 2. ldentification of
ApproaCh technological benchmarking fields of action
m  Benchmarking of the organizational and -
. R . company [ Hanctungstetger | Sescoreioung | Hancungsbedar |
technological performance of an internal tool making

division with regard to the competition

A+
m Creation of a strengths and weaknesses profile and @
identification of fields of action in order to increase i

performance
. . . 4. Devel f k
m Development of an action plan in order to realize the 5 1. ciopment of action plan Strafg’geyo'omem of amarket
identified potentials - /.
m Development of a market strategy to extend tooling '

services beyond the parent company in order to
increase internal capacity utilization

//

—

m |dentification of potential markets, sectors and
products for a structured new customer acquisition

Result

» Evaluated organizational and technological performance including action plan development
» Developed market strategy for the supply of tool making services on the open market
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The WBA Tooling Academy
Contacts

Prof. Dr.-Ing. Wolfgang Boos, MBA Dr.-Ing. Tobias Hensen

WBA Aachener Werkzeugbau Akademie GmbH WBA Aachener Werkzeugbau Akademie GmbH
CEO CEO

Campus-Boulevard 30 Campus-Boulevard 30

52074 Aachen 52074 Aachen

Phone +49 241 990163 02 Phone +49 241 990163 64

Mobil +49 151 188686 11 Mobil +49 151 188686 17

Fax +49 241 990163 29 Fax +49 241 990163 29

Email w.boos@werkzeugbau-akademie.de Email t.hensen@werkzeugbau-akademie.de
Christoph Kelzenberg, M. Sc. Dr.-Ing. Kristian Arntz

WBA Aachener Werkzeugbau Akademie GmbH WBA Aachener Werkzeugbau Akademie GmbH
Head of Consulting Head of Research & Development
Campus-Boulevard 30 Campus-Boulevard 30

52074 Aachen 52074 Aachen

Phone +49 241 990163 65 Phone +49 241 990163 73

Fax +49 241 990163 29 Fax +49 241 990163 29

Email c.kelzenberg@werkzeugbau-akademie.de Email k.arntz@werkzeugbau-akademie.de
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