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Mass Customization - was
ist das?




Eine Herausforderung, vor der viele (die meisten?) KMU stehen

= Es gibt ein schwieriges Gleichgewicht zwischen variantenspezifischer
Anpassung und operativer Leistung

- Das Angebot von mehr Produktvarianten und mehr

Anpassungsmoglichkeiten ermoéglicht es KMU, die spezifischen
BedUrfnisse jedes Kunden genau zu erfullen

- Die zunehmende Vielfalt/Anpassung fuhrt jedoch tendenziell zu

geringeren Volumina einzelner Produkte mit negativen Folgen fur
Kosten, Zeit und sogar Qualitat

= Das Vorhandensein von Personalisierung (MalRanfertigung,

Mal3schneiderung, usw. ) in kleinen und mittleren produzierenden
Unternehmen ( KMU ) ist anerkannt:

« Esist der Konkurrenzdruck, dem auch sie standhalten mussen”




Mass Customization: ein Ansatz global , um Vielfalt / Anpassung zu

= Das Ziel von Mass Customization ist die Entwicklung, Produktion, der
Verkauf und die Bereitstellung von Waren und Dienstleistungen mit
ausreichender Vielfalt und Individualisierung, sodass fast jeder genau das
finden kann , was er méchte, und das zu einem erschwinglichen Preis .

Folglich sind drei wesentliche Voraussetzungen erforderlich , um Mass
Customization erfolgreich zu betreiben:

- Verstandnis fur die individuellen Bedurfnisse der Kunden,

- das Vorhandensein von Betrieben, die in der Lage sind, einen
kundenspezifischen Auftrag mit der gleichen Effizienz wie einen
Standardauftrag zu bearbeiten und

« die Fahigkeit, jeden Kunden dabei zu unterstltzen, die fur ihn
optimale Losung zu finden, wodurch die Komplexitat der Wahl fur den
Kunden minimiert wird
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Mass Customization :
Wie hoch ist ihr Niveau in
italienischen KMU?




MC-Leistung: Uberwindung der Zielkonflikte zwischen kundenspezifischer
Anpassung und Betriebsleistun

= VVon KMU gut (oder ziemlich gut) erzielte
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Geringer Kompromiss * Vielfalt-Anpassung in Richtung
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= Bilanz mit grof3en Unterschieden
\‘ Inwieweit stimmen Sie den folgenden Aussagen auf der unten stehenden ZWiSChen den Verschiedenen KMU

Skala von 1 bis 5 zu oder nicht zu?

| - S 4 — - Vielfalt-Anpassung, um Kunden durch
WigrsprucH | UNTERSCHIEDLICHER | NOGHSTIME | 2USTIMMUNG. |5 7oy 71 den Anpassungsprozess zu fihren
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Zusammenfassend:

= Markt- und Organisationskontext:

« Hohe Prasenz einer gemischten Personalisierungsstrategie
* Hohe Prasenz von starker Anpassung
- Hohe Prasenz direkter Vertriebskanale

« Schwierigkeiten bei der Beschreibung des Produktbereichs (das
Sammeln von Daten zur kundenspezifischen Produktvielfalt erweist sich als sehr
schwierig)

+ Die technische Abteilung muss viele Auftrage bearbeiten, die keine
Innovation erfordern

= Der Produktkonfigurationsprozess ist mit einer Besonderheit
vorhanden:

 Viele Auftrage zeichnen sich durch teilweise Konfigurierbarkeit aus

+ Perfekte Konfigurierbarkeit ist selten vorherrschend




HILCTITCY

V-A Italia-Austria 2014-2020 oY gl

ERETN _
é Toy 82 UNIVERSITA
o -§.['|7" WeE DEGLI STUDI
v e ,

@ 2o/ DI PADOVA
N it

EUROPEAN UNION

European Regional Development Fund

Hebel fur Mass Customization

Welche sind das? Was sind Sie? Welche
Wirkungen bringen sie?




Hebel fur Mass Customization

_1 - Schnelle Umrlstung

] L2 - Standardisierung
_3 - Produktmodularitat
4 - Gruppentechnologie

5 - Moglichst spate Personalisierung des Endproduk

_6 - Paralleles 3D-Engineering

_7 - Von Software unterstutzte Produktkonfiguration

1 L8 - Produktplattformen

|9 - Fertigung auf virtuelle Bestellung
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Der Einsatz von MC-Hebeln
in italienischen KMU




Durchschnittlicher Gebrauch von MC-Hebeln

Wie verbreitet sind die folgenden Praktiken in Ihrem Unternehmen?

Produktes méglichst spat

1 2 3 4 5
- » 0 05 1 15 2 25 3 35
UBERHAUPT NICHT WENIG AUSREICHEND SEHR SEHR SEHR VIEL
Die Verwendung von MC-Hebeln ist Schnelle Umriistung [
nicht hoch .
Standardisierung von Komponenten ]
- Allerdings werden die grundlegenden MC- und Unterbaugruppen
Hebel (schnelle Umrustung und Produktplattformen R
Standardisierung von Komponenten und
Unterbaugruppen) im Durchschnitt recht Softwaregestiitzte Konfiguration e —
gut genuizt. des technischen Produktes
. . Gruppentechnologie P
Insbesondere die fortgeschritteneren
Ansgfze werden nur begrenzt genutzt Produktmodularitit ]
far;
Softwaregestiitzte Konfiguration -
» [ Gemeinsamkeit erhdhen (z. B. des kommerziellen Produktes
Produktplattformen und -gruppen Technik ) - i I
e ersonalisierung des fertigen .
|

Abgleich der Kundenseite mit der Technik-
und Produktionsseite (z. B.
Produktmodularitat und
oftwareunterstutzung fur kommerzielle

V4 U o Y T ¥

Virtuelle Fertigung auf Auftrag




Einsatz von MC-Hebeln in Unternehmen unterschiedlicher Grof3e

Wie verbreitet sind die folgenden Praktiken in Ihrem Unternehmen?

1 2 3 4 5 , 00 05 1.0 15 20 25 3.0 35 40

UBERHAUPT NICHT WENIG AUSREICHEND SEHR SEHR SEHR VIEL

Schnelle Umriistung

= Dije Nutzu ng der Standardisierung von Komponenten

. . . und Unterbaugruppen
Softwareunterstutzung fur die
Produktkonfiguration (sowohl
an tEChr]lSCher als aUCh an Softwaregestitzte Konfiguration
komm > rzie”er Se|te) der‘ des technischen Produktes
Gruppentechnologie- und (in
geyingerem Mal3e)

Produktplattformen

Gruppentechnologie

Pfoduktplattformen zeigen Produktmodularitit
eine Abhangigkeit von der
GroRe des KMU Softwaregestitzte Konfiguration

des kommerziellen Produktes

Personalisierung des fertigen
Produktes moglichst spat

)

Virtuelle Fertigung auf Auftrag

m<10 w10.-50 m50-250




Vorhandensein von MC-Hebeln

Nutzungsgrad der MC-Hebel:
Nicht grofl3
Von Hebel zu Hebel sehr unterschiedlich

Abhangig von der Grol3e (weniger von kleineren
Unternehmen verwendet)

Diese Situation wirft eine Reihe von Fragen auf:
Liegt das an finanziellen und personellen Engpassen?
Liegt das an der Begrenzung des Aktivitatsvolumens?

Hangt dies mit der begrenzten Formalisierung von Wissen
und Prozessen zusammen?

Ist dies die Ursache fur die immer noch bestehende
Schwierigkeit, Vielfalt / Individualisierung und Kosten in
Einklang zu bringen?
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Welchen Weg soll ich in
meinem Unternehmen
einschlagen?




Vorhandensein von MC-Hebeln

PRODUKT

Teilestandardisierung: RegelmdaBige
Reifegrad  Rationalisierung, um nicht mehr
I bendtigte Teile zu eliminieren
\%
1

1 Nie getan

Wir haben Teile standardisiert und Teile
eliminiert, die wir nicht mehr
2 bendtigen,
ABER
dies war eine einmalige Initiative

(1) Es gibt ein systematisches Verfahren
zum Entfernen von Teilen, die nicht
mehr bendtigt werden

UND

(2) Dieses Verfahren wird regelmdaBig
bei EINIGEN Teilefamilien durchgefUhrt

UND
(2) Dieses Verfahren wird regelmaBig
bei ALLEN Teilefamilien durchgefuhrt



Vorhandensein von MC-Hebeln

PRODUKT PRODUKT
Teilestandardisierung: RegelmdaBige  Standardisierung von Teilen:
Reifegrad  Rationalisierung, um nicht mehr Tagliche Begrenzung der EinfUhrung neuer Teile

I bendtigte Teile zu eliminieren
\Y
1 2

Der Verbreitung von Teilen wird KEINE Aufmerksamkeit
geschenkt durch:

1 Nie getan (1) Konstruktions-/Fertigungsingenieure und
Einkaufspersonal und
(2) die Organisation

Die Aufmerksamkeit auf die Verbreitung von Teilen wird
gelenkt von:

(1) Konstruktions-/Fertigungsingenieuren und
Einkaufspersonal

Wir haben Teile standardisiert und Teile
eliminiert, die wir nicht mehr

2 bendtigen,
ABER

dies war eine einmalige Initiative (2a) KEINE Anleitung zur Teilestandardisierung

(2b) KEINE SW-UnterstUtzung fUr die Teilestandardisierung

(1) Es gibt ein systematisches Verfahren
zum Entfernen von Teilen, die nicht
mehr bendtigt werden

UND

(2) Dieses Verfahren wird regelmdaBig
bei EINIGEN Teilefamilien durchgefUhr

(1, 2a) Teilstandardisierungsrichtlinien existieren for
Konstruktions-/Fertigungsingenieure und Einkaufspersonal
und werden IRGENDWIE durchgesetzt

; (2b) KEINE SW-UnterstUtzung

(1, 2a) Richtlinien fOr Konstruktions-/Fertigungsingenieure
UND und Einkaufspersonal existieren und werden sehr streng

. (2) Dieses Verfahren wird regelmaBig cluitEingRssiy, (22

bei ALLEN Teilefamilien durchgefuhrt ) Es gibt SW-Unterstitzung



Reifegrad
I
\Y

Vorhandensein von MC-Hebeln

PRODUKT PRODUKT
Teilestandardisierung: RegelmdaBige  Standardisierung von Teilen:
Rationalisierung, um nicht mehr Tagliche Begrenzung der EinfUhrung neuer Teile

bendtigte Teile zu eliminieren

1 2

Der Verbreitung von Teilen wird KEINE Aufmerksamkeit
geschenkt durch:

Nie getan (1) Konstruktions-/Fertigungsingenieure und
Einkaufspersonal und
(2) die Organisation

Die Aufmerksamkeit auf die Verbreitung von Teilen wird
gelenkt von:

(1) Konstruktions-/Fertigungsingenieuren und
Einkaufspersonal

Wir haben Teile standardisiert und Teile
eliminiert, die wir nicht mehr
bendtigen,

ABER

dies war eine einmalige Initiative (2a) KEINE Anleitung zur Teilestandardisierung

(2b) KEINE SW-UnterstUtzung fUr die Teilestandardisierung

(1) Es gibt ein systematisches Verfahren
zum Entfernen von Teilen, die nicht
mehr bendtigt werden

UND

(2) Dieses Verfahren wird regelmdaBig
bei EINIGEN Teilefamilien durchgefUhr

(1, 2a) Teilstandardisierungsrichtlinien existieren for
Konstruktions-/Fertigungsingenieure und Einkaufspersonal
und werden IRGENDWIE durchgesetzt

; (2b) KEINE SW-UnterstUtzung

(1, 2a) Richtlinien fOr Konstruktions-/Fertigungsingenieure
und Einkaufspersonal existieren und werden sehr streng

ND durchgesetzt, (2b

(2) Dieses Verfahren wird regelmaBig

bei ALLEN Teilefamilien durchgefuhrt ) Es gibt SW-Unterstitzung

VERFAHREN
Standardisierung von Produktionsabldufen

3

Der Ausbreitung von ProduktionslGufen durch die
Organisation und einzelne Konstruktions- und
Herstellungsingenieure wird keine Aufmerksamkeit
geschenkt

(1) Es ist fUr Konstruktions-/Fertigungsingenieure
einfach, dieselben Routings wiederzuverwenden
(weill die Routing-Datenbank gut organisiert ist und
weil die Routings in Klassen gruppiert sind).

(2) Es gibt Regeln und SW-UnterstUtzung, um die
EinfOhrung neuer Produktionsldufe zu begrenzen

(3) Wir schaffen Produktionszyklen, die Produkte il as
differenzieren spat wie maoglich
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Ein Tool und ein schlanker
Ansatz




- NEUE MC-IGs fur KMU-

Participants:
1) Moderator

2) Idea generating group (3-6 of company's senior staff)

Required tools:

1) Paper-based MC maturity grid

2) Template for idea for advancements generation
3) Template for MC implementation plan generation

PROCEDURE FOR
MC-IGs USE

GOAL(S) OF THE
STEP

Selection of the group
for MC-IGs use

PREPARATION FOR
MC-IGs USE

To select company personnel for MC-IGs use. The assembled group must
be composed of senior staff (engineers and managers) belonging to all main
departments affected by the grid areas and who have decision-making
power in the company. Optimal size: 3-6 people

Introduction to mass
customization concept

‘ DONE IN COMPANY

¥
Short presentation of the
company
A 4

Introduction to use of the
MC-IGs

To provide basic insights to the company staff about the mass
customization concept, goals and implications

Done by the company staff. The goal of this step is to give an
overview of the company and product assortment to let the
moderator identify the most important areas to start with

To provide fundamental insights to the company staff about the
procedure for use of the MC-IGs

2

Explanation of the grid
area

To clarify terminology used and its meaning to company staff

v

Explanation of every
maturity level in the grid

Steps 4 to 7 are oo

To help company staff gain a deep understanding of each of the
maturity levels of the considered grid area

to be repeated ry

for every grid - Determining the maturity
area level of the company in
the grid area

¥

To determine the company's maturity level in the considered grid
area of the MC maturity grid. Repeating this step for every grid area
yields the MC maturity level of the company

Generating new ideas
for advancement in the
grid area

¥

To generate ideas compatible (in the judgement of the company
staff) with the current state of the company in that grid area

Assess interdependencies
between and sustainability
of improvements

¥
Generating ideas for
increasing the
sustainability of
proposed improvements

. (——
T Determining staff's
(10 perceived priorities of
=" | the improvement ideas
I

Generating the MC
implementation plan

To identify (a) of the prop p! its, and (b)
interdependencies between the proposed improvements. The moderator
helps company staff reach this objective

To generate additional improvement ideas and/or to split and
reframe previously (1...8) proposed improvements in order to
increase the sustainability of each improvement idea

To determine the priorities that the staff (in particular, an initiative
implementer) assigns to each initiative. The initiative priority considers
benefits (short-long-term), required efforts (money, personnel time,
resistance to overcome), and other considerations (i.e. personal working
problems) that the initiative implementer considers important

To sequence improvements based on staff-percieved priorities (10)
while satisfying improvement sequence constraints (8, 9)

Verfahre

II. Forschungsergebnisse — Phase 3: Vorschlag fur neve MC-Implementierungsrichtli

Area della

Descrizione dell'idea L
griglia

Priorita

Impatto

Sforzo

Interdipendenze

Legenda: B - Basso; M - Medio; A - Alto; MA - Molto alto

01 Ideengenerierungsvorlage fur Fortschritte bei der Mass

Customization -Fahigkeit

Sequenza di

. . Idea
realizzazione

Priorita

Sforzo

Interdipendenze

Legenda: B - Basso; M - Medio; A - Alto; MA - Molto alto

g 02 Vorlage zur Erstellung eines Verbesserungsplans in Richtung




Il. Forschungsergebnisse - Phase 2: Entwicklung und Erprobung des MC-Reifegradrasters

- 12 BEREICHE DES ENTWICKELTEN MC-REIFEGRAD RASTERS -

12 Rasterbereiche des MK-Reifegradrasters vor der empirischen Prufung:

Standardisierung von Teilen: Periodische Rationalisierung, um nicht mehr bendétigte Teile zu
eliminieren

Standardisierung von Teilen: Tagliche Begrenzung der EinflUhrung neuer Teile

Standardisierung von Produktionsablaufen

Produktmodularisierung

Gruppierung von Teilen in Familien durch ein auf Ahnlichkeit basierendes Klassifizierungssystem
Produkiraum organisiert in klar abgegrenzten Produktfamilien

Orgayiisation von Maschinen/Montagestationen in der Werkstatt, um die Geschwindigkeit und
EffiZienz der Verarbeitung von Teile-/Produktfamilien zu maximieren

8. Ggringe und kontinuierlich reduzierte RUstzeiten
‘\ fechnischer Konfigurator

(A Merkaufskonfigurator

\

2.

A

RINCIERCTENS (W

1
1
1

Bestande auf optimalem Niveau halten
) usgekltigelte und zuverlassige Unterstltzung fur die Bestimmung der Verflugbarkeit von Zusagen




I. Forschungsergebnisse - Phase 2: Enfwicklung und Erprobung des MC-Reifegradr«
- 13 RASTERBEREICHE DES ENTWICKELTEN MC-REIFERASTERS -
3 Bereiche des MC-Reiferasters:
Tellestandardisierung: Regelmaldige Rationalisierung, um nicht mehr benétigte Teile zu eliminieren
Standardisierung von Teilen: Tagliche Begrenzung der Einfihrung neuer Teile
3. Standardisierung von Produktionsablaufen

4. Gruppieren Sie Teile mithilfe eines auf Ahnlichkeit basierenden Klassifizierungssystems in
Tellefamilien

5. Produktraum organisiert in klar abgegrenzte Produktfamilien
6. Produktmodularisierung _

7. Einrichttng mit Anordnung von Arbeitsmaschinen und Montagestationen, um die

Uberfahrtsgeschwindigkeit und Effizienz der Verarbeitung von Stick- und Produktfamilien zu
maximieren

Nigdrige und konstant kurze Rustzeiten
onfigurator Techniker

erkaufskonfigurator _

agerbestande auf optimalem Niveau halten

12\ usgekltgelte und zuverlassige Unterstltzungen zur Ermittlung der Verfigbarkeit ,at the Promise®.
13. ¥V-Druck / Fertigung Zusatzstoff




orschungsergebnisse - Phase 2: Entwicklung und Erprobung des MC-Reifegradrasters

- PRUFUNG MC MATURITY GRID / SME 1 - Produktfamilie 1 -

Metallverarbeitung SPA (AG)

» Produktfamilie
Hydraulikaggregate

13bis 12 =
23.298.085.122.481

Grid
1 2 3 4 5 6 7 8 ] 10 1 12
area
of part Standardization of production | Freduct modubarization |Grouping of parts into families _[Product space organized i cearly Organizing Low and cantinuously reduced set. | Technical configuratar Sales conflgurator Keeping stocks 1 optimal Evels Sophisticated and degendable supgorts for
Day-by-day limitation of new parts  [sequences through a simiarity-based distinguished product families machines fassembly stations | upines deter available to pro
eininate parts po longer introduction [classitcation system on the shop floor in arder to
Maturity
needed maximize the speed and
level efficiency of processing
0 part/product families
v

1 [Neverdone

o att

[proiiteration by the organ
design/prosuction engincers and
purchasing statt

Mo atte

onis paid to production
sequence prolfecation by the

rganization and by the individual
design an

aduction engingers

Ho madudarization at all

Parts are nat grouped in far

using similarity based classi
criteria (shape, size and materials,
[and therefore production processes)

Mo product famiies (modulas andfor
scaled) exist

Machines are clustered on
the shop floor based on their
functional simikarity

Set-up times are VERY LONG; no
systematic reductions of set-up
times are being apphed

wie o not have a production planning
and control system that can assure an
acceplable sorvice level at the
subsequent stage (production of parts,
assembly of final prodhcts or product
delivery to the customer) and maintain

il of matisrials (BOM) Sd | s tomers, sakesmen and
adiction sequences it | technical-sales emplayees do
present) have

by production engineers, support in choosing all the
|eventually copied and specific characteristics of the
modified from similar product and their
BOMs/production sequences | compatitilty

modules, comgonents, parts and raw
materials) at an acceptable level

s eifficult for us to say whethe

the products that are avaitabie in the
finished products stock or that are in

[production are avadabie 1o promise

There i 3 systematic
rocedure to eliminate parts
rocedure is done periadically
far some part families

There e
rocedure to eliminate parts

3 |0 longer needed, and this
rocedure s done periadically
for allpart famites

No guidelines and no SW suppart exist,
but design/production engineers and
purchasing staff pay attention to part
proliferation

Guidelines for designproduction
|engineers and purchasing staff exist
and are applied; no SW support

1 is easy 1o reuse the same
sequences (because the production
sequence databa
org e
sequences are grouped i classes)

ed and because producti

product far
products have bieen thought about in
such a way that each product
tunction is perfarmed by a specific
chunk and does not need to interact
with other chunks

Wwe thought 2l of our product

+ there are rules and SW support to | famikies ina modular way: We have

limit the intraduction of new

production sequences

famikies of madules {each function is
performed by enly one module] with

Parts are grouped infamilies using
[simiarity-based classification
[riteria (shape, size and matesils,
and therefore production

5 are formed

processes); part famil
[through use of produetion and
|design engineers’ experience; no
structured classification system
lexists

4 portion of the product assartment is

composed of products clustered in

product famikies {modular andjor
scaled) according to similarities in
[product functions and product related
production processes, But, the
clustering is not guided by design
procedures

[Parts are grouped in families using
[simitarity-based classification
lerteria (shape, size and materials,
|and therefore production
[processes); part families are formed

rfaces

[classification system

5 considerable portion
assortment is composed of products
clustered in product families (modular
andjor scaled) according to similarities
in product functions and product.

relate ses. Clustering
s guided by design procedures. The
distinction between roduct families is
[good, but can stil be considerably
improved

of the product

Machines and assembly
stations are able to process
difterent parts/products with
similar efficincy a
clustered based on the

part/product familes to
which they are dedicated

dare

+the positioning and

Set.up times are NEITHER LONG
NOR SHORT; reductions of process
set-up times are achieved by

continuous analysis of and changes
madk in the tect

gy used (use af
machines with low set.up times,
tasteners, pasitioning aids,
standardized tools, etc | and
organization (standardaation of set
up procedure, using offine sel-u
etc.) ar by aggication of special
tools dedicater o part far
and/or peo

T tamilies

Set-up times are VERY SHOAT;
reductions of process set-up times
are achieved by continuous analysis
of and changes mate in the

arganization of the technology used (use of machines
machines fassembly stations | wih low set.up times, fasteners,
minimizes the time the positioning aids, standardized tooks,
parts prodiets bake o pass et | and organization
of setup
production units procedure, using offline set-up etc |
1 by application of special tools
dedicated to part familles and/or

[roduct famikies

for some product families,
5OMs and/or production
sequences are automatically
gencrated for a ot of
possible variants of the

Customers, salesmen and the
technical-salcs employee
structured support (hut da not
have any SW support) in
choosing all the specific

of the product

We have 3 production planning and
control system that can assure an
acceptable service level at the
subsequent stage (production of parts,
assembly of final products of product
delivery to the eustomer) while

, starting from
the provided product
specifications

For almost all product
Familics, BOMS andfor

i ) sequEnces are
automatically generated for
most af t

ssible vasiants

fram the provided product
specifications

of the product family, starting|

and in controlling their
compatibility

Customers and/or salesmen
and/or technical sales
employees use SW that
supperts them in choosing the

their compatibilty {at least for
the most impartant product
tamilies)

products, modules, components, parls
and raw materiak) at an acceptable level

if we loak for a certain quantity of a given
finished product, we know how much af it s
available to promise in our stocks and how
much is available to promise in production,
bt in the [atter case, we are not really
dependabie regarding when they will be
available in the warehouse. If the product is
not yet launched into production, we apply
some fixed lead times for the promise that
are camman for several products

we have 3 production planning and
control system that can assure a very
gond service level at the subsequent
stage [proguction of parts, assembly of
final products or product delivery to the
customer] while maintaining working
capital (finished products, modules,
components, parts and raw materiak) at
a very low lewel

we know exactly how much of each

[product is available to promiise, Both in our
stocks and in production and, in the latter
case, we are very dependable regarding
when the product will be available in the
warehouse

Guicelines for design/production
ers and purchasing stafl exist

& applied very rigorousty; SW
support exists

+we make production sequences
that differentiate products as late
a5 possible

Qur modules may have a longer ife
than single product families (product
patforms exst)

parts are grouped in families using
[simitarity-based '

| The whole product assortment is
composed of products clustered in
andfor

to similarities in

lcrteria (shape, size and materials,
|and therefore production
processes); part families are formed
[through an automatic {sw)
[classification system

product functions and product related
production processes. Clustering is
uiced by design procedures that are
deeply absorbed by the whole
company's organization. Product
families are clearly distinguished and do
nat overlap

el the efficiency of

& AULGNOMOLS Unts in

ramilies

BOMs and production
sequences (i needed) are

utomaticaly gererated for
atmast all possible var:
n the provided

Customers and/or salesmen
use SW that supports them in
choosing all the characteristics
of the products and in
controling their compatibility
(for all or amost al of the
product families)

vée have 3 production planning and
control system that can assure us an
optimal service level at the subsequent
stage [production of parls, assembly of
final products or product delivery to the
customer] wihile maintaining working
capital (finished products, modules,
‘components, parts and raw materiak) at
an optimal level

We are able to tel exactly how much and
when a speciic product variant to be
[promised to a customer will be available in
the warehouse and we are also able to
modty the configuration of products
aready launched in production in order to
be abie to promise customized produrts at
the earliest delivery date in 3 rellable way
and without incurring additional production
casts or decreasing the level of service to
our customer

1

Maturity level of company in the given grid area

Company is currently in between the maturity levels in the given grid area

Company is in transition from one maturity level to another in the given grid area

SKIPPED | Grid area skipped because workshop participants considered this area irrelevant to their company
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Grid
1 2 3 4 5 6 74 8 9 10 11 12
area => | 1 l |
f parts parts of production Product modularization (Grouping of parts into famikes [Product space organized in clearly Organizing Low and continuousty reduced set- | Technical configurator Sales configurator Keeping stocks at optimal levels [Sophisticated and dependable supports for
Periodic rationalizationto  [Day-by-day limitation of new parts |sequences theough a similarity-based distinguished product families machines/assembly stations ~|uptinies determining available to promise
_|eliminate parts no longer introduction classification system on the shop floor in order to
Maturity|
needed maximize the speed and
level efficiency of processing
n |part/product famities
v

Never done

There is a systematic
procedure to eliminate parts
o fonger needed and this

s done periodically

some part families

procedu

There Is a systematic
procedure to eliminate parts
o longer needed, and this
[procedure is done periodically
 all part famikes

| | I

[No attention is paid to parts
1 by the organi
design/production engineers and

proliferati

purchasing staff

No guidelines and no SW support exist,
ut design/production engineers and
purchasing staff pay attention to parts

proliferation

Guidelines for design/production
engineers and purchasing staff exist

and are applied; no

Guidelines for deslgn/production
engineers and purchasing staff exist

and are applied very rigorously; SW

support exists

No attentionis paid to production

sequence proliter
(organization and by the individual
design and production enginears

ion by the

It is easy to reuse the same.

sequences (because the production

sequence database is well

organized and because production

sequences are grouped in diasses)

+ there are rules and SW support to

limit the introduction of new
production sequences

+we make production sequences

that differentiate products as late

rization at all

insome of

our product families, the
|roducts have been thought about in
sucha way that e
function is performed by a specific

|chunk and does not need to mteract

ch product

with other chunks

We thought all of our product
famises in a modular way: We have
|famifies of modules {each function s

performed by only one module) with
|standardized interfaces

Our modules may have a longer life
than single product families (product

patforms exist)

Parts are not grouped in families
using
criter {shape, size and materials,

larity-based classification

and therefore production processes)

Parts are grouped in families using
similarity-based classification
criteria {shape, size and materials,
therefore production
processes); part families are formed
through use of production and
design engineers’ experience; no
structured classification system

exists

ants are grouped in farlies usiog
y-base

leritera {shape, siz

simila classification

‘and therefore productios

art families are for

|processes);

assification sy

Parts are grouped in families using
similarity-based classification
criteria (shape, size and materials,
‘and therefore production
processes); part families are formed
through an automatic (SW)
classification system

Maturity level of company in the given grid area

[No product tamilies (moduar and/or
scaled) exist

|A portion of the product assortment i
composed of products clustered in
[product families (moduar and/or
scaled] according to similarities in
product functions and product-related
[production processes. But, the
clustering is not guided by design

procedures

A considerable portion of the product
assortment is composed of products
clustered in product families {modular

and/or scaled) according 1o similarities

in product functions and product

is guided by design procedures. The
distinction between product familles is
lg0od, but can still be considerably
improved

& whole product assortment is

mposed of products clustered in
product families (modular and/or

scaled) according

[product functions an uct-related
[production rocesses. Clustering is
uided by design procedures that are
seeply absotbed by 1 ole

company’s organization. Pr

Iy distingulshed and

ated production processes. Clustering
P

Machines are clustered on
the shop floor based on their
functional simitarity

Machines and assembly
stations are able to process
ts with

ditterent parts/pro
fliciency and are
d based on the

part/product families to
which they are dedicated

production units

+asystem i inplace to
continuousty improve the
speed and the efficiency of
the aut
processing the parts/product
families

omous units in

Company is currently in between the maturity levels in the given grid area

Set-up times are VERY LONG; no
systematic reductions of set-up
times are being applied

Set-up times are NEITHER LONG
INOR SHORT; reductions of process
set-up times are achieved by
(continuous analysis of and changes
made in the technology used (use of
machines with low set-up times,

tasteners, position

g aids,
standardized tools, etc.) and
lorganization (standardization of set
up procedure, using offline set-up,
letc.) or by application of special
tools dedicated to part families

andy

 product families

Set-up times are VERY SHORT;
reductions of process set-up times

are achieved by continuous analysis

of and changes made in
technology used [use of machines

with low set.up tires, fasteners,
positioning aids, standardized tools,
etc.) and organization
(standardization of set.up

procedure, using offline set

etc)
and by application of special tools
dedicated to part families and/or

product famiies

Company is in transition from one maturity level to another in the given grid area

Bills of materials (BOMs) and |Customers, salesmen and
production sequences (if [technical-sales employees do
[present] are manually defined | not have any structured

by production engineers, |support in choosing all the

eventually copied and specific characteristics of the

modified from similar heir

BOMs/productio

product and in controllin

sequences |compatibility

ome product families,  |Customers, sakesmen and 1

80
<equences are automatically

s and/or production (technical-sales employees haw

structured sup

support) in

generated for a lot of have army S¥

[possible variants of the choosing all the specific

tarti

amily om |characterntics of the product

the provided product and in controlling theit

specitications compatitility

i Customers andor satesmen
O aimast 30 pr and/or technical sales
families, BOMs and/or

employees use SW that

production sequences are
k i supports them

main characteristics of the

choosing the

automatically generated for
most of the possibie variants
5 |mroducts and in controtiing
of the product family, starting
their compatibifty (at least for
from the provided product
the most important product

ecfications
e |ramities)

Customers and/or sakesmen

[BOMs and production
use SW that supports them in

sequences (if needed) are
ted for

choosing allthe characteristics

automatically gene Sy nd
of the products and in

aimost all possible variants,

controlling their compatibiity
starting from the provided

(for allor akmost at of the
product specifications

product familie

SKIPPED Grid area skipped because workshop participants considered this area irrelevant to their company

We do not have a pro
and control system that
acceptable service level at the

suction planning

an assure an

subsequent stage production of parts,
assembly of final products or product
delivery to the customer) and maintain
working capital {finished products,
madules, components, parts and raw
materials) at an acceptable level

We have a production planning and

control system that can assure an

{acceptable service level at the
g

At stage [production of part

of final products of product
e customer) while

maintaining

orking capital (finished
products, modules, com

jponents, parts

and ray

aterials) at an acceptable fevel

We have a production planning and
control system that can assure a very

g at the subsequent
stage (production of parts, assembly of
final products or product delivery to the
customer) while maintaining working
capital (finished products, modules,
aterial) at

|components, parts and raw

avery low level

We have a production planning and
control system that can assure us an
optima service level at the subsequent
|stage (production of parts, assembly of
final products or product delivery to the
customer) while maintaining working
(tinished products, modules,

ts, parts and raw materia’s) at
level

It s dificult for us to say whether or ot
the products that are availabie in the
finished products stock or that are in

production are avatabe to promise

|1 we look for a certain quantity of a given

finished product, we know how much of

fable to promise in our stocks and how

much Is avallable to promise in production
but in the latter case, we are not really

dependable regarding when they will be

available in the wan 11 the product
appy

same fixed kad times for the promise that

notyet launched into production, w

are common for several products

We know exactly how much of each
product is available to promise, both in our
stocks and in production and, in the latter
ry dependable regarding
[when the product will be avaiiable in the

case, we are

warehouse

e are able to tefl exactly how much and
whena specific product variant to be
promised to a customer will be avaitable in
the warehouse and we are also abie to
modify the configuration of products
already launched in production in order to
be able to promise customized products at

eariest delivery date in a reliable way
and without incurring additional production

costs or decreasing the level of service to
our customer
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> Produktfamilie der
ontagelinien

god 1 2 3 4 5 6 7 8 9 10 11 12
area =>
parts: parts: production Product modularization Grouping of parts into families Product space organized in clearly Organizing Low and continuously reduced set- | Technical configurator Sales configurator Keeping stocks at optimal levels [Sophisticated and dependable supports for
. |eliminate parts no longer introduction classification system on the shop floor inorder to | SEEEES it
Mty e iz the oedana SKIPPED
level efficiency of processing T -
v

[No attention s paid to parts
proliferation by the organization,
design/production engineers and
purchasing staff

No attention is paid to production
sequence prolieration by the
organization and by the

dual
design and production engineers

No modularization at all

Parts are not grovped in families
using similarity-based classification
criteria (shape, size and materials,
and therefore production processes)

No product families (modular and/or
scaled) exist

Machines are clustered on
the shop floor based on their
functional similarity

|set-up times are VERY LONG; no.
systematic reductions of set-up
times are being applied

i of materials (M) and
prodction sequences (if

Customers, salesmen and
technical-sales employees do

present) ¥
by production engineers,
wed and

have any structured
support in choosing all the

modified trom simitar
[BOMs/production sequences.

specific characteristics of the
product ard i controlling their
compatibility

We do not have a production planning
and control system that can assure an
acceptable service level at the

subsequent stage (production of parts,
3ssembly of final products or product

delivery to the customer) and maintain

working capital {firéshed pr

s,
modules, components, parts and raw
{ material) at an acceptable level

it i dificult for us to say whether or not
the products that are avaitable in
finkshed products stock or that are in

production are avakable to promise

There is a systematic

procedure to eliminate parts

o longer needed and this
procedure is done periodically

for some part families

There Is a systematic
procedure to eliminate parts
o longer needed, and this
procedure ks done periodically
for all part families

[No guidelines and no SW support exist,
but design/production engineers and
[purchasing staff pay attention to parts
proliteration

Guidelines for design/production
and purchasing staff exist
and are applied; no SW support

Guidelines for design/production
engineers and purchasing staff exist
and are applied very rigorously; SW
support exists

it i easy to reuse the same

sequences (because the production

sequence database is well
organized and because production
sequences are grouped in classes)

In some of our product famiies, the
products have been thought about in|
sucha way that each product
function i performed by a specific
chunk and does not need to interact
with other chunks

‘e thought all of our product

+there are rules and SW support to | families in a modular way: We have

fimit the introduction of new
production sequences

families of modules {each function is
performed by only one module) with
standardized interfaces

Parts are grouped in families using
larity-base

cassitication

criteria (shape, size and materials,
and therefore production
processes); part famiies are formed
through use of production and
design engineers’ experience; no
structured classification system
exists.

Parts are grouped in families using
similarity-based classification
criteria (shape, size and materials,
and therefore production

classification system

A portion of the product assortment s
composed of products clustered in
[product families (modular and/or
scaled) according to similarities in
product functions and product-refated
[production processes, But, the
chustering is not guided by design
procedires

A considerable portion of the product
assortment is composed of products
chustered in product families (modular

and/or scaled) according to similarities

ot functions and product

related production processes. Clustering
is guided by design procedures. The
distinction between product fai
£00d, but can stil be considerably
improved

Mac
stations are able to process

nies and assembly

ditterent parts/products with

imilar efficiency and are
clustered based on the
families to

Set-up times are NE
[NOR SHORT:; reducti
set.up times are achieved by

continuous aralysis of and changes

HER LONG
ns of process

ade in the techrology used (use of
machines with low set.up times,
fasteners, positioning aids,
standardized tools, etc.) and

zation of set

which they are dedicated

up procedure, using offline set-up,
etc.) or by apphcation of special
tools dedicated to part families
and/or product famikies

Set-up times are VERY SHORT

reductions of process set-up times

are achieved by continuous analysis
+ the positioning and 1 and changes made in the
organization of the technology used (use of machines
rachines /assembly SIAtions | with iow set.up times, fasteners,
minimizes the time the positioning aids, standardized tools,
pIOAICES 1ake 10 pass | etc.) and organization

of set-up

production units procedure, using offline set-upetc.]

+we make produc qu
that differentiate products as late
as possible

[The whole product assortment is
composed of products clustered in
and/
ity o
our Ire a (shape, size L and product-related
ingle i o Clustering is
patforms exist)
through an automatic (W) deeply absorbed by the whole

oduct
families are ciearly distinguished and do
not overtap

+asystemisin place to
continuously improve the
speed and the efficiency of

the autonomous units in

processing the parts/product
families

and by application of special tools

dedicated to part familes and/or

product families

For some product familles,
[80Ms and/or production
sequences are automaticaty
generated for a lot of
possible variants of the
[product family, starting from
the provided product
specifications

For almost all product
families, BOMs and/or

production sequences are
sutomaticatly generated for
[most of the possible variants
of the product famdy, starting|
from the provided product
<pecitications

BOMs and production
sequences (If needed) are
automaticaty generated for
aimost all possibie varlants,
starting from the provided
product specifications

Cistomers saesmen and the
[iechricabsaeserptoyeesrave
structured support {but do not
havsary SW sapport

choosing all the specific
characteristics of the product

|andin controlng their
|compativitity

|customers and/or salesmen
and/or technical saies

empioyees use SW that

|supports them in choosing the

We have a production

ianning and

ontrol system that ¢ an

acceptable service level at the

susequent stage (pr

tion of parts,

assembdy of final products of product
delivery to the customer) while
maintaining working capital (finished
products, modules, components, parts
and raw materials) at an acceptable level

I we look for a certain quantity of a gven
finkhed product, we know how much of it is
avaitable to promise in our stocks and how
much s available to promise in production,
but in the latter case, we are not really
[dependable regarding when they will be
avaitab

in the warehouse. If the produ

not yet launched into production, we apply
some fixed lead times for the promise that

are common for several products

of the

products and in controlling
the

|their comp y (atleast for
the most important product

|Famities)

Customers andfor salesmen
use SW that supports them in
|choosing all the characteristics

of the products and in

|controbing their

2 very low level

We have a production planning and
control system that can assure us an

optimal service level at the subsequent
stage (production of parts, assembly of
final products or product delivery to the

customer) while

|ttor ati or aimost all of the

product families)

capital (finished products, modules,
components, parts and raw materiaks) at

an optimal level

We have a production planning and

controlsystem that canassuce avery [ S

\good service level at the subsequent b

e st oo e o [prodct s vt o promise, bt our

Z the stocks and in production and, in the latter
case, we are very dependabe regarding

inis ‘modules, o

components, parts and aw materian) at_ [N

e are able to tell exactly how much and
whena specific product variant to be
[promised to a customer will be avaitabi
the warehouse and we are also able t
[modify the configuration of products
aiready launched in production in order to

e abile to promise customized products at
the earfiest delivery date in  reliable way
and without incurring additional production
costs or decreasing the level of service to

our customer

SKIPPED

Maturity level of company in the given grid area

Company is currently in between the maturity levels in the given grid area

Company is in transition from one maturity level to another in the given grid area

Grid area skipped because workshop participants considered this area irrelevant to their company
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Grid
1 2 3 4 5 6 7 8 9 10 1 12
area =>
parts: parts: production Product modularization Grouping of parts into families Product space organized in clearly Organizing Low and continuously reduced set- | Technical configurator Sales configurator Keeping stocks at optimal levels [Sophisticated and dependable supports for
eliminate parts no longer [introduction classification e on the shop {loor in order to

— SKIPP S| SKIP S

e ED m KIPPED KIPPED KIPPED

efficiency of processing
i part/product famviies.
v

[No attention s paid to parts
proliferation by the organization,
design/production engineers and
purchasing staff

There is a systematic

procedure to elminate parts
2 | tonger needed andthis

dically

procedure is done per
for some part families

There Is a systematic
procedure to eliminate parts
3 [0 longer needed, and this
procedure is done periodically
for al part famises

[No guidelines and no SW support exist,
but design/production engineers and
purchasing staff pay attention to parts
proliteration

Guidelines for design/production
engineers and purchasing staff exist
and are applied; no SW support

Guidelines for design/production
engineers and purchasing staff exist
and are applied very rigorously; SW
support exists

No attention is paid to production
sequence prolieration by the
organization and by the individual

No modularization at all

design and production engineers

In some of our product famiies, the
1t easy to reuse the same.

sequences (because the production
i { % such 3 way that each product

function is performed by a specific
chunk and does not need o interact
|with other chunks

sequence database is well
organized and because production
sequences are grouped in classes)

‘e thought all of our product
+there are rules and SW support to | families in a modular way: We have
fimit the introduction of new families of modues {each function i
production sequences

standardized interfaces

+we make production sequences
that differentiate products as late

Our modules may have a fonger Ife
than single product families (produs

35 possible platforms exist)

products have been thought about in|

s

performed by only one module) with

Parts are not grovped in families
using similarity-based classification
criteria (shape, size and materials,
and therefore production processes)

No product families (modular and/or
scaled) exist

Machines are clustered on
the shop floor based on their
functional similarity

|set-up times are VERY LONG; no.
systematic reductions of set-up
times are being applied

Bilis of materials (BOMs) and
production sequences (if

by production engineers,
eventually copied and
modified trom simitsr
BOMs/production sequences

| Customers, salesmen and
| technical-sales employees do

[present) are mantally defined| not have any structured

| support in choosing all the
specific characteristics of the
| product and in controling their

| compatibility

We do not have a production planning
and control system that can assure an
acceptable service level at the
subsequent stage (production of parts,
3ssembly of final products or product

delivery to the customer) and maintain

working capital {firéshed pr

s,
modules, components, parts and raw
matertals) at an acceptable level

it i dificult for us to say whether or not
the products that are avaitable in
finkshed products stock or that are in

production are avakable to promise

Parts are grouped in families using
larity-base

cassitication

criteria (shape, size and materials,
and therefore production
processes); part famiies are formed
through use of production and
design engineers’ experience; no
structured classification system
exists.

Parts are grouped in families using
similarity-based classification
criteria (shape, size and materials,
and therefore production

classification system

Parts are grouped in families using
similarity-based classification
criteria (shape, size and materals,
and therefore production
processes); part famikies are formed

through an automatic (SW)

classification system

A portion of the product assortment s
composed of products clustered in
[product families (modular and/or
scaled) according to similarities in
product functions and product-refated
[production processes, But, the
chustering is not guided by design
procedires

A considerable portion of the product
assortment is composed of products
chustered in product families (modular

and/or scaled) according to similarities

ot functions and product

is guided by design procedures. The

distinction between product families is

go0d, but can stil be considerably
improved

The whole product assortment is
composed of products clustered in
[procuct families (modular and/or
scaled) according to similarities in
[product functions and product
production processes. Clustering is
uided by design procedu

lated

s that are
deeply absorbed by the whole
company’s organization. Product

families are clearly distinguishe

not overlap

and do

related production processes. Clustering

Mac
stations are able to process

nies and assembly

ditterent parts/products with

imilar efficiency and are

clustered based on the
families to

Set-up times are NE
[NOR SHORT:; reducti
set.up times are achieved by

continuous aralysis of and changes

HER LONG
ns of process

ade in the techrology used (use of
machines with low set.up times,
fasteners, positioning aids,
standardized tools, etc.) and

zation of set

which they are dedicated

+ the positioning and
organization of the
macl

s/assembly stations
ninimizes the time the
parts/products take to pass
through autonomous

+asystemi

in place to
continuously improve the
speed and the efficiency of
the autonomous units in

processing the parts/product
famifies

up procedure, using offline set-up,
etc.) or by apphcation of special
tools dedicated to part families
and/or product famikies

Set-up times are VERY SHORT
reductions of process set-up times
are achieved by continuous analysis
de in the

f and changes n

technology used (use of machines
with fow st up times, fasteners,

positioning aids, standardized tools,
|etc.) and orgas
(standardization of set-up

zation

procedure, using offline set-up etc.)

and by application of special tools

dedicated to part familes and/or

product families

For some product familles,
[80Ms and/or production
sequences are automaticaty
generated for a lot of
possible variants of the
[product family, starting from
the provided product
specifications

For almost all product
families, BOMs and/or

production sequences are
sutomaticatly generated for
[most of the possible variants
of the product famdy, starting|
from the provided product
<pecitications

BOMs and production
sequences (If needed) are
automaticaty generated for
aimost all possibie varlants,
starting from the provided

product specifications

Customers, salesmen and the
structured support {but do not
have any SW support) in

choosing all the specific
characteristics of the product

|andin controlng their
|compativitity

|customers and/or salesmen
and/or technical saies

empioyees use SW that

|supports them nchoosing the
‘m,\ in characteristics of the
|products and in controlling
|thie comptitity atleast for
e mostimportant product

|Famities)

Customers andfor salesmen
use SW that supports them in
|choosing all the characteristics

of the products and in

|technical-sales employees have

We have a production

ianning and

ontrol system that can ass

acceptable service level at the

susequent stage (pr

tion of parts,

assembdy of final products of product
delivery to the customer) while
maintaining working capital (finished
products, modules, components, parts
and raw materials) at an acceptable level

We have a production planning and
control system that ¢

ssure 3 very
good service level at the subsequent
stage (production of parts, assembly of
final products or product defivery to the
customer) while maintaining working
pital (finished products, modules,

components, parts and raw materiak) at

a very fow level

We have a production planning and
control system that can assure us an

optimal service level at the subsequent
stage (production of parts, assembly of
final products or product delivery to the

customer) while

|controbing their
|ttor ati or aimost all of the

product families)

capital (finished products, modules,
components, parts and raw materiaks) at

an optimal level

I we look for a certain quantity of a gven
finkhed product, we know how much of it is
avaitable to promise in our stocks and how
much s available to promise in production,
but in the latter case, we are not really
[dependable regarding when they will be

avaitabie in the warehouse. I the prody

not yet launched into production, we apply
some fixed lead times for the promise that

are common for several products

We know exactly how much of each
[product is available to promise, both in our

stocks and in production and, in the latter

case, we are very dependable regarding

when the product will be avaitable i

warehouse

e are able to tell exactly how much and
whena specific product variant to be
[promised to a customer will be avaitabi
the warehouse and we are also able t
[modify the configuration of products
aiready launched in production in order to

e abile to promise customized products at
the earfiest delivery date in  reliable way
[and without incurring adds

costs or decreasing the level of service to

onal production

our customer

SKIPPED

Maturity level of company in the given grid area

Company is currently in between the maturity levels in the given grid area

Company is in transition from one maturity level to another in the given grid area

Grid area skipped because workshop participants considered this area irrelevant to their company
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Il. Forschungsergebnisse - Phase 2: Entwicklung und Erprobung des MC-Reifegradrasters

- PRUFUNG DES MC-REIFEGRIDS -

enerierte Verbesserungsideen

Soft Automation SPA

Realiz. .
;‘Zéf Idea Priority Impact Effort Interdependence
Formalize the
product families;
lassi d study th L—inth . :
classify and study the e Positive effect on grid
product trends; and short term
- N/S : L area 10 Sales
analyze the market H — in the confieurator
opportunities for the long term gt
current products
(grid area 6)
Determine the o :
_ L —for energy | Positive interactions
activities that .
: plants with 6 Product space
compose M — in the .
- . N/S H — for the organized in clearly
products/services and short term o
. whole product | distinguished product
list them .
: assortment families
(grid area 10)
Modularize the high-
level software and o :
manufacturin H — when Positive interactions
- : 5 N/S imple- M with 10 Sales
execution  systems mented confieurator
(MES) &
(grid area 4)

Legend: L — Low; M — Medium; H— High; VH — Very High; N/S — Not specified
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- PRUFUNG DES MC-REIFEGRIDS -
msetzungsplane erstellt

Soft Automation SPA

I. Forschungsergebnisse - Phase 2: Enfwicklung und Erprobung des MC-Reifegradr«

Realiz. _
;Z;f Idea Priority Impact Effort Interdependence
Formalize the
product families;
lassi d study th L —in th . :
classify and study the e Positive effect on grid
product trends; and short term
- N/S : L area 10 Sales
analyze the market H-in the confisurator
opportunities for the long term &t
current products
(grid area 6)
Determine the o .
. L — for energy | Positive interactions
activities that .
. plants with 6 Product space
compose M — in the L
- . N/S H — for the organized in clearly
products/services and short term .
. whole product | distinguished product
list them -
: assortment families
(grid area 10)
Modularize the high-
level softw d o .
ni:uelu fai(;uri?re an H — when Positive interactions
- : g N/S imple- M with 10 Sales
execution  systems mented confisurator
(MES) &t
(grid area 4)

Legend: L — Low, M — Medium; H — High; VH — Very High; N/S — Not specified




Il. Forschungsergebnisse - Phase 2: Entwicklung und Erprobung des MC-Reifegradrasters

- PRUFUNG DES MC-REIFEGRIDS -
msetzungsplane erstellt

Metallverarbeitung SPA

Soft Automation SPA

Realiz. _
;Z;f Idea Priority Impact Effort Interdependence
Formalize the
product families;
lassi d study th L —in th . :
classify and study the e Positive effect on grid
product trends; and short term
- N/S : L area 10 Sales
analyze the market H —in the confisurator
opportunities for the long term &t
current products
(grid area 6)
Determine the o .
. L — for energy | Positive interactions
activities that .
. plants with 6 Product space
compose M — in the L
- . N/S H — for the organized in clearly
products/services and short term .
. whole product | distinguished product
list them -
: assortment families
(grid area 10)
Modularize the high-
level softw d o .
ni:uelu fai(;uri?re an H — when Positive interactions
- : g N/S imple- M with 10 Sales
execution  systems mented confisurator
(MES) &t
(grid area 4)

Realiz. Idea Priority | Impact | Effort Interdependence
order
Planning supplier by using realistic
delivery times and not the required

1 . VH H ML No

supply lead-times

(grid area 11)

A combined idea (ideas 1 and 2):

e Analyze the historical use of parts
(idea 1)

5 | Create a system that will offer a main M a I 4 Product
option and alternative options for Modularization
some parts in the design process (idea
2)

(grid areas 1 and 2)
Define a comma:mlal dialogue to gu1d.e Some, with
the choices for sizing of the hydraulic o

3 er units M H M Standardization
Fgosde;g: 10) (grid areas 1 and 2)

10 Sales configurator

Study modularization for the hydraulic (commercial dialogue)

4 |power units family of products ML H H and
(grid area 4) 1 and 2 Standardization

(partially)

Define different throughput times for

5  |different product types L ML L No
(grid area 3)

Legend: [ — Low; ML — Medium-Low,; M— Medium; H — High; VH — Very High

Legend: L — Low, M — Medium; H — High; VH — Very High; N/S — Not specified

N N
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Il. Forschungsergebnisse - Phase 2: Entwicklung und Erprobung des MC-Reifegradrasters

- LANGFRISTIGE BEOBACHTUNGSBEWERTUNG DES MC-REIFEGRIDS -

etallverarbeitung SPA
Produktfamilie
Hydraulikaggregate

ach fast drei Jahren
urden die beiden KMU
rneut angesprochen, um
erauszufinden:

enn der erstellte

msetzungsplan von den
nternehmenbefolgt

fernehmen zu

Grid
area=> 1
[Standardization of
parts: Periodic
rationalization to
Maturity|¢/iminate parts no
level [longer needed
I
v
1  |Meverdone

IWe standardized the

3 4

5

6

7

8

9

Qi)

12

Standardizati parts:
Day-by-day limitation of new
parts introduction

NO attention is paid to parts
proliferation by:

(1) design/production
engineers and purchasing staff
and

(2) the organization

Attention is paid to parts
proliferation by:

Standardization of
production sequences

Grouping of parts into part

based classification system

Parts are not grouped in
families using similarity-
based classification criteria
(shape, size and materials,
and therefore production
processes)

No attention is paid ta
production sequence
proliferation by the
organization and by the
individual design and
production engineers

(1) Parts ARE grouped in
families using similarity-

(1) It Is easy for y
" " based classification criteria
design/production engineers|

families through a similarity-

Product space organized in
clearly distinguished product
families.

Products are not clustered in
product families

Product m rization

No modularization at all

Organizing
machines/assembly
stations on the shop floor
in order to maximize the
speed and efficiency of
processing part/product
families

WMachines are clustered on
the shop floor based on
heir functional similarity

(1) A PORTION of the product]
assortment is composed of
products clustered in product]

1) In SOME of our
product families, all of

1) Machines and
assembly stations are able
o process different

Low and continuously reduced set:

uj

We do not have a clear view of
set-up times because we have
never considered them

Technical configurator

‘ 10 ’
Sales configurator

Keeping stacks at aptimal levels

BOMs and PSs (if
present)
lare manually defined

possibly by modifying
[similar BOMs/PSs

|PS - praduction
[sequence |

|(BOM - bill of materials

We do not have a production
Customers, salesmen  |planning and control system that
and the technical-sales
employees (CSTS) assures an acceptable service
level at the subsequent stage
({production of parts, assembly of
final products or delivering

produet to the customer)

do not have any
structured support

to choose the specific
characteristics of the
product and to col
their compatibility

land malntains working capital
(finished products, modules,
components, ports and raw
materials] at an acceptable level

for A LOT of passible
product variants

CSTS

Sophisticated and dependable
supports for determining available
to promise

Itis difficult for us to say whether
or not the products that are
avallable in the finished products
stocks or are in production are
avallable to promise

We know how much of each
product is available to promise

both in our stocks and in

[]
§We have a production planning  Jproduction

arts and we (1) design/production o reuse the same (shape, size and materials, tamilies according to the products have been Boarts/products (within a #and control system that
parts engineers and purchasing statt and therefore production | o1 O E thought about such that family) with similar 1) Set-up times are VERY LONG but in the latter case, we are not
eliminated parts no sequences (because the similarities in product ! of SOME product have a structured '
“ processes), each product function Is |efficiency AND ! ) bassures an acceptable service  really dependable regarding when
2 |longer needed i production sequence functions and product- § (tamilies support (without SW) &
(22) NO parts standardization ) performed by a specific AND 2) Mo systematic reductions of level at the subsequent stage (...| Jtheywill be available in the
suT ) database is well organized ) related production processes i ‘ |
) - uidelines (2) The criteria used are NOT hunk (module) and s f(2) Machines and set-up times are being applied H Ywarehouse.
this was an isolated and because production are " BOM and/or PS lto choose ... and control _
Initiative sequences are grouped in || ALZED 200 COINCIGE o) e gy the clusterin through stations are are automaticall #and maintains working capital
(2b) NO SW supports for part |© 0 Broup with the production and | o v e with more  |clustered based on the " W...) at an acceptable level if the product is not yet launched
classes) " s obtained is NOT GUIDED by| " lgenerated
= [standardization design engineers’  esign pracedures chunks part/product families to L inta production, we apply some
] experience en b hich they are dedicated : {fixed lead times that are common
Fe===an" ! for several products for the
e b promise
o i ]
ve 1) Set-up times are NEITHER
Possea-s 4 LONG NOR SHORT
",’ " ' (1) A CONSIDERABLE AND CorSorTs
PORTION of the product 1)... . We know h h of each
systematic 8. 22) Partstandardiation g, . s (1) We designed ALL of times are achieved by continuous |product variants P P e P P

procedure to
eliminate parts no
longer needed

gicelines for
jesien/production engineers
o purchasing statf exist and

AND
B2) There are rules and SW

(2) Part families are formed

(2) The way the dustering is
obtained is GUIDED by design

our product families in a
modular way: We have

tamilies of modules (each

(3) The positioning and

analysis of and changes made in:
used technology (use of machines
'with low set-up times, fasteners,

itamilies

of ALMOST ALL product

land control system that
to choose the MAIN

characteristics of the |assures a very good service level

both in our stocks and in
production

T to limit thy th FORMALIZED and d| ization of th ducts and t trol |at the sub It st -
AND re SOMEHOW applied, fpupport to limit the ovehs R rocedures function is performed by | oo on OFEE positioning aids, standardized products and ta contral [t the subssquent stags |}
_ N gtroduction of new structured MANUAL machines/assembly " their compatibility and, even in the latter case, we are
(2) This procedure is - ) anly one module) with tools,etc.) and organization BOM andjor PS -
o {production sequences classification system (3) The distinction between ’ 'stations minimizes the e ) 'and maintains working capital  |very dependable regarding when
pericdically done on |[Bb) NO SW support - standardized interfaces (standardization of set-up are automatically ’ ’
- product families is good, but time the parts/products - (atleastfor the MOST (...} at a very low level the product will be available in the
SOME part families | [ A procedure, using offline set-up, |generated
can still be improved take to pass through them £ IMPORTANT product warehouse
] " ’ etc.) OR by application of special
' considerably . o families)
[] MR | tools (dedicated to part families
N H and/or product families)
' We know exactly how much and
<' (1)... when a specific product variant to
C and/ors
- {1) THE WHOLE product AND be promised to a customer will be
for ALMOST ALL
assortment is (2).... ossible product se a software Wie have a production planning 8 available in the warehouse
1. . 1, 2a) Guidelines for o w .. idem ... (S P AND (1) Set-up times are VERY SHORT SEHEMS P and control system that
AND design/production engineers 2 AA‘I‘D {2) ...Idem ... and these AND (3).... AND to choose ALL of the and we are also able to modify the
'2) This procedure is | and purchasing staff exist and . y design procedures are (2) Our modules may AND (2) Reductions of process set-up N N lassures an optimalservice level 8 configuration of products already
4 AND (2) Part families are formed ) of ALL product families |characteristics of the
done on | are applied very RIGOROUSLY, DEEPLY ABSORBED by the have a longer life than (4) A system is in place to |times are achieved by ...idem ... at th () in di in order to
3) We make production  [through an AUTOMATIC - ) ! products and to contral : ’
aLL part families that cifferentiate |(sW) dassificat . whole organization single product families continuously improve the |AND by application of special |\ oo o ot be able to promise customized
k i i
2b) SW support exists equences that difierentiate classilication sVStM i3) product families are (product platforms exist) speed and efficiency of  |tools ...idem ... ana/or i compatiaility and maintains working capital || products at the earliest delivery

Iproducts as late as possible

CLEARLY DISTINGUISHED and
do notoverlap each other

the autonomous units in
processing parts/praduct
families

are automatically
lgenerated

(for ALL or ALMOST ALL L nioptinal sl

of the product families)

date in a reliable way and without
incurring additional production
costs or decreasing the level of
service ta our customer

Maturity level of the company in the
given grid area

Company is currently in between the maturity
levels in a given grid area

L

Company is still in transition from one maturity
level to another in the given grid area

SKIPPED

Grid area skipped because workshop participants

considered this area irrelevant fo their company

O

Advanced maturity level

Grid area where advancement has been
recorded

Maturity level of the company in
first assessment

the

Company is now in transition from one maturity

fevel to another in the given grid

area




Il. Forschungsergebnisse - Phase 2: Entwicklung und Erprobung des MC-Reifegradrasters

- LANGFRISTIGE BEOBACHTUNGSBEWERTUNG DES MC-REIFEGRIDS -

etallverarbeitung SPA
> Produktfamilie der
exiblen Schlauche

{Organizing

7

machines/assembly
stations on the shop floor
in order to maximize the
speed and efficiency of
processing part/product
families

Low and continuously reduced set
up times

SKIPPED

9

Technical configurator

o D

Sales configurator Keeping stocks at optimal levels

Sophisticated and dependable
supports for determining available
to promise

Grid
area=> | 3 4 5
Standardization of |Standardization O parts: Standardization of Grouping of parts into part |Product space organized in _|Product mogularization
parts: Periodic Day-by-day limitation of new |production sequences families through a similarity- clearly distinguished product
rationalization to parts introduction based classification system |families
Maturi eliminate parts no
level |longer needed
n
v 1 O e e aoowoe
[
|
1
:25:::::: :v?a'd toPArts . attention is paid to Parts are not grouped in 1
production sequence families using similarity- [
(1) design/production .
1 Nsverdone engineers and purchasing staff proliferation by the based classification criteria |Products are not clustered in [NU modularization at all

and
(2) the organization

organization and by the
individual design and
production engineers

(shape, size and materials,
and therefore production
processes)

product families

Machines are clustered on
the shop floor based on
their functional similarity

We do not have a clear view of
set-up times because we have
never considered them

BOMs and PSs (if
present)
are manually defined

possibly by modifying
similar BOMs/PSs

(BOM - bill of materials
PS - production
sequence )

We do not have a production
Customers, salesmen  |planning and control system that
and the technical-sales
employees (CSTS) assures an acceptable service
level at the subsequent stage
(production of parts, assembly of
|final products or delivering

product to the customer)

do not have any
structured support

to choose the specific
characteristics of the
product and to control
their compatibility

and maintains working capital
(finished products, modules,
components, parts and raw
materials) at an acceptable level

Attention is paid to parts
proliferation by:

(1) design/production
engineers and purchasing staff

We standardized the
parts and we
eliminated parts no
longer needed

BUT

this was an isolated
initiative

(2a) NO parts standardization
guidelines

(2b) NO SW supports for part
standardization

(1) There isa
systematic
procedure to
eliminate parts no

!
#1, 2a) Part standardization

guidelines for

Lesign/production engineers

longer needed land purchasing staff exist and
AND [are SOMEHOW applied,

(2) This procedure s |

periodically done on [{2b) NO SW support

(1) Itis easy for
design/production engineers
to reuse the same
sequences (because the
production sequence
database is well organized
and because production
sequences are grouped in
classes)

" |(1) Parts ARE grouped in

families using similarity-
based classification criteria
(shape, size and materials,
and therefore production
processes),

(2) The criteria used are NOT.
FORMALIZED and coincide
with the production and
design engineers’
experience

(1) A PORTION of the product]
assortment is composed of
products clustered in product]
families according to
similarities in product
functions and product-
related production processes

1) In SOME of our
product families, al of
he products have been
hought about such that
Fach product function is
performed by a specific
hunk (module) and is
hot performed through
nteraction with more
hunks

(2) But the way the clustering
is obtained is NOT GUIDED by
design procedures

1) Machines and
hssembly stations are able
0 process different
parts/products (within a
amily) with similar
Eficiency
AND

2) Machines and
hssembly stations are
klustered based on the
bart/product families to

hich they are dedicated

(1) Set-up times are VERY LONG
AND

(2) No systematic reductions of

set-up times are being applied

for ALOT of possible
product variants

of SOME product
families

BOM and/or PS
are automatically
generated

We have a production planning

£STS
! and control system that

ihave a structured

assures an acceptable service
Isupport (without SW) e

level at the subsequent stage (...)
to choose ... and control :
! and maintains working capital
|...) atan acceptable level

f1) ...

AND
{2) There are rules and SW
support to limit the
introduction of new

(¢ | S

AND

(2) Part families are formed
through a FORMALIZED and
structured MANUAL
system

(1) A CONSIDERABLE
PORTION of the product

assortmentis ... idem ... (1) We designed ALL of

lour product families in a
modular way: We have
families of modules (each
function is performed by
only one module) with
standardized interfaces

(2) The way the clustering is
obtained is GUIDED by design
procedures

(3) The distinction between
product families is good, but

AND
(3) The positioning and
organization of the
machines/assembly
stations minimizes the
time the parts/products

(1) Set-up times are NEITHER
LONG NOR SHORT

AND
(2) Reductions of process set-up
times are achieved by continuous
analysis of and changes made in:
used technology (use of machines
with low set-up times, fasteners,
positioning aids, standardized
tools,etc.) and organization
(standardization of set-up

for MOST possible
product variants

of ALMOST ALL product
families

BOM and/or PS
are automatically

orSorTS

se software e have a production planning

nd control system that

o choose the MAIN

fharacteristics of the
roducts and to control
their compatibility

ssures a very good service level
t the subsequent stage (...)

nd maintains working capital

at least for the MOST  ...) at a very low level

Itis difficult for us to say whether
or not the products that are
available in the finished products
stocks or are in production are
available to promise

{We know how much of each
fproduct is available to promise

1
fboth in our stocks and in
production

\but in the latter case, we are not
Ireally dependable regarding when
[they will be available in the
fwarehouse.

if the product is not yet launched
into production, we apply some
!fixed lead times that are common
Ifor several products for the
Ipromise

We know how much of each
product is available to promise

both in our stocks and in
production

and, even in the latter case, we are
very dependable regarding when
the product will be available in the

SOME part families rocedure, using offline set-up, [generated
P » [ can still be improved take to pass through them | 3 o L MPORTANT product warehouse
i Al etc.) OR by application of special il
[consider mill
considerably tools (dedicated to part families ik
A and/or product families)
e know exactly how much and
[T \when a specific product variant to
C and/or s
(1) THE WHOLE product be promised to a customer will be
for ALMOST ALL
5 assortment is (85 b ﬂ We have & production planning available in the warehouse
“ i r
P 1, 23) Guidelines for il 5 Idem (1).. (1) Set-up times are VERY SHORT [P%% ‘° Produ st aepmare and control system that
rian
AND fesign/production engineers (2)...idem.... and these AND [c] Fm— AND [ and we are also able to modify the
¢ pa— AND to choose ALL of the
4 [ rhisprocedure s ond purchasing saft exist and i 5 i formed |de5i0 procedures are (2) Our modules may AND (2) Reductions of processseteup [0 o ics of the JE50res a0 optimalservice level Reonfiguration of products aready
milies are for r mi racteristi
beriodically done on [re applied very RIGOROUSLY, art familles are fOrmed e eply ABSORBED by the  |have a longer life than  |(4) A system is in place to [times are achieved by ...idem... |° /- Productiamilies jcharacteristics ofthe R 4p 0 oubsequent stage (...) launched in production in order to
3) We make production | through an AUTOMATIC products and to control
hLLpart families whole organization single product families |continuously improve the |AND by application of special be able to promise customized
that (sw) system BOM and/or S their compatibility

2b) SW support exists

broducts as late as possible

(3) Product families are
CLEARLY DISTINGUISHED and
do not overlap each other

(product platforms exist)

speed and efficiency of
the autonomous units in
processing parts/product
families

tools ...idem ...

are automatically
generated

fand maintains working capital

...} 3t an optimal level
(for ALL or ALMOST ALL ) atan optimal level

of the product families)

products at the earliest delivery
date in a reliable way and without
incurring additional production
costs or decreasing the level of
service to our customer

Maturity level of the company in the

given grid area

SKIPPED

Company is currently in between the maturity
levels in a given grid area

Company is still in transition from one maturity
level to another in the given grid area

Grid area skipped because workshop participants

considered this area irrelevant to their company

-

recorded

Advanced maturity level

Grid area where advancement has been

Maturity level of the company in
first assessment

the

Company is now in transition from one maturity

level to another in the given grid

area




Il. Forschungsergebnisse - Phase 2: Entwicklung und Erprobung des MC-Reifegradrasters

- LANGFRISTIGE BEOBACHTUNGSBEWERTUNG DES MC-REIFEGRIDS -

etallverarbeitung S
> Produktfamilie der
ontagelinien

Standardization of
parts: Periodic
rationalization to
eliminate parts no
longer needed

Day-by-day limitation of new
parts introduction

production sequences

Sxanaaraiza;. Darts: 'snndamu;za Tone |Grouping of parts into part

families through a similarity-
based classification system

Product space organized in
clearly distinguished product
families

6

Product modularization

7

{Organizing

Low and continuously reduced set;

stations on the shop floor
in order to maximize the
speed and efficiency of
processing part/product
families

Technical configurator [Sales configurator

11

Keeping stocks at optimal levels

Sophisticated and dependable
supports for determining available
to promise

Never done

NO attention is paid to parts
proliteration by:

(1) design/production
engineers and purchasing staff
and

(2) the organization

No attention is paid to
production sequence
proliferation by the
organization and by the
individual design and
production engineers

Parts are not grouped in
families using similarity-
based classification criteria
(shape, size and materials,
and therefore production
processes)

[fo=ccc===s

Products are not clustered in
product families

No modularization at all

Machines are clustered on
the shop floor based on
their functional similarity

We do not have a clear view of
set-up times because we have
never considered them

(Kustomers, salesmen
pnd the technical-sales
gmplovees (CSTS)

JEOMs and PSs (if
resent)
lare manually defined

do not have any

bossily by modifing Riructured support

imilar BOMs/PSs

o choose the specific
{haracteristics of the
'zroduct and to control

BOM - bill of materials
§Ps - production
g equence )

'We do not have a production
planning and control system that

assures an acceptable service
level at the subsequent stage
(production of parts, assembly of
|final products or delivering
product to the customer)

and maintains working capital
(finished products, modules,
omponents, parts and raw
‘natena/sJ atan acceptable level

Itis difficult for us to say whether
or not the products that are
available in the finished products
stocks or are in production are
available to promise

Attention is paid to parts

1) Parts ARE grouped in
amilies using similarity-

(1) A PORTION of the product

(1) In SOME of our

(1) Machines and
assembly stations are able

_r-o-u-bav- -
1

We know how much of each
product is available to promise

both in our stocks and in

sy for rtment d of for A LOT of possibl
) proliferation by: iR e o bbased classification criteria |0 o e COMPOSEAOT | duct families, all of  |to process different o greoseed | We have a production planning |production
We standardized the Kesign/production engineers products clustered in product product variants CSTS
e (1) design/production Endisaon shape, size and materials, [ L. ot the products have been | parts/products (within a and control system that
by engineers and purchasing staff bnd therefore production | ® thought about such that  family) with similar (1) Set-up times are VERY LONG | but in the latter case, we are not
eliminated parts no kequences (because the similarities in product of SOME product have a structured
processes), 7 each product function is | efficiency AND assures an acceptable service  [really dependable regarding when
2 |longer needed fproduction sequence functions and product- . families |support (without SW)
i (22) NO parts standardization W e Ce e e related production processes |P€"formed by a specific AND (2) No systematic reductions of | level at the subsequent stage (...) |they will be available in the
3 guidelines ol 2) The criteria used are NOT P! L chunk (module) andis  |(2) Machines and set-up times are being applied \warehouse.
this was an isolated fand because production BOM and/or PS to choose ... and control
[ [FORMALIZED and coincide __[not performed through  |assembly stations are > and maintains working capital
initiative kequences are grouped in (2) But the way the clustering are automatically
(20) NOSW supports for part. L CC ith the production and s obtained is NOT GUIDED by| Meraction with more |clustered based on the e (...) at an acceptable level if the product is not et launched
i
standardization biesign engineers’ Iettdill V] echunks part/product families to ® into production, we apply some
experience enp which they are dedicated fixed lead times that are common
r coeoeoeeqy for several products for the
promise
(] (1) Set-up times are NEITHER
it d ' LONG NOR SHORT
' (1) A CONSIDERABLE i CorsorTs
(1) There is a ' | ORTION ":"" "'Z"““ (] Ao (2) Reductions of process set-up |for MOST possible e oy o o w""';";”"’":::‘:“"‘m
systematic Ji 20) Patstandardiation o & assortmentis ... Jdem... 1) we designed ALL of i times are achieved by continuous |product variants |use;saftwace. : '“":I"' “‘“::‘a: anning  |product s aval RIS
brocedure to geuidelines for = 3 R | our product families in a [(CURSES analysis of and changes made in: anc contiaiayeian
[ AND AND (2) The way the clustering is to choose the MAIN both in our stocks and in
eliminate parts no  gdesign/production engineers modular way: We have used technology (use of machines [of ALMOST ALL product
‘z) There are rules and SW  |(2) Part families are formed |obtained is GUIDED by design (3) The positioning and characteristics of the |assures a very good service level (production
3 |longer needed nd purchasing staff exist and families of modules (each with low set-up times, fasteners, [families
AND re SOMEHOW applied, § upport to limit the through a FORMALIZED and |procedures inctian s b of the aids, |products and to control [atthe subsequent stage (...)
! introduction of new structured MANUAL & ' machines/assembly i their compatibility and, even in the latter case, we are
(2) This procedure is [ only one module) with toolsetc.) and organization BOM and/or PS
roduction sequences classification system (3) The distinction between stations minimizes the and maintains working capital  |very dependable regarding when
periodically done on $(2b) NO sW support ' standardized interfaces (standardization of set-up are automatically |
product families is good, but time the parts/products (at least for the MOST () 8t @ very low level the product will be available in the
SOME part families procedure, using offline set-up, [generated
[ ] can still be improved take to pass through them IMPORTANT product warehouse
' ansaeratiy etc.) OR by application of special [imiiicn
tools (dedicated to part families
' and/or product famifies)
We know exactly how much and
when a specific product variant to
and/or S o B
(1) THE WHOLE product or ALMOST ALL be promised to a customer will be
2 assortment is % BRI e e have a production planning |available in the warehouse
) s 1, 22 Guidelines for Dy o ... idem.... (1) Set-up times are VERY SHORT ::rl’:"; RIERd e RN nd control system that
AND Jiesign/production engineers 2 . ‘N‘D (2) ...idem ... and these AND HichseALLVAhe and we are also able to modify the
2) This procedure is lend purchasing staff exist and 4 design procedures are (2) Our modules may (2) Reductions of process set-up ssures an optimal service level |configuration of products already
4 Eeicdically done on [pre appled very RIGOROUSLY, ANO (2] RS S S TS o EpLY ABSORBED by the W Ve & longPIRE thantNl (4) A system is in place to. [times are achieved by ..idem... [CETRCAUCIATMISS IRUSIRCRISUCEORIEINN, . . bccquentstage () [launched in production in order to
3) We make production through an AUTOMATIC roducts and to control
ALL part families that (sw) oA whole organization single product families | continuously improve the |AND by application of special 50N and/or 75 eir compatibllity be able to promise customized
2b) SW support exists SYStEM |(3) product families are (product platforms exist) | speed and efficiency of  [tools ...idem... § s nd maintains working capital  [products at the earliest delivery
broducts as late as possible Jare automatically
CLEARLY DISTINGUISHED and the autonomous units in ...) at an optimal level date in a reliable way and without
do not overlap each other processing parts/product Jeeeratert forAlLof AVIOST AL incurring additional production
f the product families)

families

costs or decreasing the level of
service to our customer

Maturity level of the company in the

Grid area skipped because workshop participants

Maturity level of the company in the

SKIPPED

-

given grid area considered this area irrelevant to their company first assessment

leccsces!
Company is now in transition from one maturity
level to another in the given grid area

Company is currently in between the maturity
levels in a given grid area

Grid area where advancement has been
recorded

Company is still in transition from one maturity

- . level to another in the given grid area Advanced matunty level




l. Forschungsergebnisse - Phase 2: Enfwicklung

- LANGFRISTIGE BEOBACHTUNGSBEWERTUNG DES MC-REIFEGRIDS -

und Erprobung des MC-Reifegradrasters

Soft Automation SPA

1

Stendardization of
parts: Periodic
rationalization to
jeliminate parts no
longer needed

Standardizati parts:
Day-by-day limitation of new
parts intraduction

3 4

5

Standardizal
production sequences

Grouping of parts into part
families through a similarity-

“SKIPPED”

Product spa nized in
clearly distinguished product
families

7

9

11

12

rzation |Organizing

machines/assembly
statigns on the shop floor
-~ SKIPPED
speed and efficiency of

processing part/product
families

Low and continuously reduced set:
up times

SKIPPED

Technical configurator

‘ 10 )
Sales configurator

Keeping stocks at optimal levels

SKIPPED

Sophisticated and dependable
supports for determining available

“""SKIPPED

1  [Neverdone

parts and we
leliminated parts no
2 |longer needed

We standardized the I

NO attention is paid to parts
proliferation by:

(1) design/production
engineers and purchasing staff
and

(2) the organization

Attention s paid to parts
proliferation by:

1) design/production
engineers and purchasing staff

(2a) NO parts standardization

No attention is paid to
production sequence
proliferation by the
arganization and by the
individual design and
production engineers

Parts are not grouped in
families using similarity-
based classification criteria
(shape, size and materials,
and therefore production
processes)

- eeeeee

’ )
1) Parts ARE grouped in
Brarnilies using similarity-

1) It is easy for
;:ﬁ@nmm‘;um angineer Jbased dassification crteria
Wshape, size and materials,

0 reuse the same
l‘mmm‘lmalm e fond therefore production
¥ gprocesses),

§production sequence

Products are not clustered in
product families

(1) A PORTION of the product
assortment is composed of
products clustered in product
families according to
similarities in product
functions and product-

Machines are clustered on
the shop floor based on
their functional similarity

No modularization at all

- --eeeey
[ ]

1) Machines and

li2) in SOME of aur lassembly stations are able
roduct families, all of o process different

he products have been  gparts/products (within a
hought about such that gfamily) with similar

ach product function is iciency

lerformed by a specific

We do not have a clear view of
set-up times because we have
never considered them

(1) Set-up times are VERY LONG
AND
(2) No systematic reductions of

BOMs and PSs (if
present)
are manuzlly defined

possibly by modifying
|similar BOMs/PSs

(BOM - bill of materials
P5 - production
|sequence |

for A LOT of possible
product variants

of SOME product
families

Customers, salesmen
and the technical-sales
employees (CSTS)

do not have any
structured support

to chaase the specific
characteristics of the
product and to co
their compatibility

CSTS

have a structured
support (without SW)

We do not have a production
planning and control system that

assures an acceptable service
level at the subsequent stage
\(production of parts, assembly of
final products or delivering
\produet to the customer)

land maintains working capital
(finished products, modules,
components, parts and raw
materials) at an acceptable level

We have a production planning
and control system that

assures an acceptable service
level at the subsequent stage (...)

Itis difficult for us to say whether
or notthe products that are
avallable in the finished products
stacks or are in production are
avallable to promise

We know how much of each
product is available to promise

both in our stocks and in
production

but in the latter case, we are not
really dependable regarding when
they will be available in the

eliminate parts no
3 |ionger needed

AND
(2) This procedure is
periodically done on

ldesign/production engineers
nd purchasing staff exist and
are SOMEHOW applied,

(2b) NO SW support

(2) Part families are formed
through a FORMALIZED and
structured MANUAL
classification system

:2) There are rules and SW
upport to limit the
ntroduction of new
roduction sequences

obtained is GUIDED by design
procedures

(3) The distinction between
product families is good, but

modular way: We have
families of modules (each
function is performed by
only one module) with
standardized interfaces

(3) The positioning and
arganization of the
machines/assembly
stations minimizes the
time the parts/products

used technology (use of machines
with low set-up times, fasteners,
positioning aids, standardized
tools,etc.) and organization
(standardization of set-up

families

BOM and/or PS
are automatically

of ALMOST ALL preduct

characteristics of the
products and to contral
their compatibility

(at least for the MOST

assures a very good service level
at the subsequent stage |...)

land maintains working capital
(...) ata very low level

suT 'database is well organized related production processes .

guidelines 2) The criteria used are NOT| gchunk (module) and is 2) Machines and set-up times are being applied warehouse.

this was an isolated nd because production BOM and/or Ps to choose ... and control ,
Iy FORMALIZED and coincide ot performed through  assembly stations are land maintains working capital

Initiative equences are grouped in ¢ (2) Butthe way the clustering are automatically )

(20) NO SW supports for part ¢ ith the production and Linteraction with more  Kclustered based on the (...) at an acceptable level if the product is not yet launched

asses) " ! s obtained is NOT GUIDED byl ! generated !
standardization ) esign engineers' design procedures ichunks Bpart/product families to into production, we apply some
fexperience Pwhich they are dedicated fixed lead times that are common
cecssssss
! for several products for the
4 promise
1) Set-up times are NEITHER
moecceseed LONG NOR SHORT
(1) A CONSIDERABLE D corsorTs
[ ]
(1) There is 3 ) PORTION of the p’:"““ i — (2) Reductions of process set-up _[for MOST passible - ek ’ | we:”“"""”‘"‘;“" of each
systematic 1, 22) Part standardization i 0 assortmentls .. idem .. (1) We designed ALL of 2 times are achieved by continuous |product variants use seftware '2 “E‘alpm Ium‘ur:'f anning |preduct s available to promise
and control system tha
dure t delines f duct famil Iysis of and ch dein:

procedure to jguidelines for AND AND (2) The way the dusteringis |- F' o oo amiliesina AND analysis of and changes mads in to choose the MAIN both in our stocks and in

production

and, even in the latter case, we are
very dependable regarding when
the product will be available in the

SOME part famili dure, filine set-up, ted
partfamilies [ ] can still be improved take to pass through them | P/ OFo0 1€ USINE OTHINE sEb-up, —jgenerate IMPORTANT product warehouse
) onaderably etc.) OR by application of special s
tools (dedicated to part families
and/or product families)
We know exactly how much and
.. Candfors when a specific product variant to
(1) THE WHOLE product or ALMOST AL be promised to a customer will be
w ssartment is 12)... e e s softuare We have a production planning |available in the warehouse
1. . (1, 23) Guidelines for — w . idem ... (1) Set-up times are VERY SHORT (722222 and control system that
AND design/production engineers | e (2) ...idem .. and these [ETp— AND o choose ALLof the and we are also able to modify the
g | procesure s fand purchasing stat existand |20 (21 Pt omiles are formeg |25180 Procedures are (2) Our modules may AND (2) Reductons ofprocessseteup | o o e s ofthe | |2550res 20 optimal servicelevel|configuration of products already

periodically done on
[ALL part families

are applied very RIGOROUSLY,

(2b) SW support exists

(3) We make production | through an AUTOMATIC
sequences that differentiate |(SW) classification system
products as late as possible

[DEEPLY ABSORBED by the
whole organization

(3) Product families are
CLEARLY DISTINGUISHED and
do not overlap each other

have a longer life than (4] A system is in place to

single product families  |continuously improve the

(product platforms exist) |speed and efficiency of
the autonomous units in
processing parts/product
tamilies

times are achieved by ...idem .
AND by application of special
to0ls ...idem .

BOM and/or PS
are automatically
|generated

products and to control
their compatibility

(for ALL or ALMOST ALL
of the product families)

at the subsequent stage (...)

'and maintains working capital
(...) at an optimal level

launched in production in order to
be able to promise customized
products at the earliest delivery
date in a reliable way and without
incurring additional production
costs or decreasing the level of
service to our customer

Maturity level of the company in the

given grid area

Company is currently in between the maturity
levels in a given grid area

4

Company is still in fransition from one maturity
level to another in the given grid area

SKIPPED

Grid area skipped because workshop participants

considered this area irrelevant fo their company

O

Advanced maturity level

Grid area where advancement has been
recorded

¥ Maturity level of the company in the

first assessment

Company is now in transition from one maturity
level to another in the given grid area




Il. Forschungsergebnisse - Phase 2: Enfwicklung und Erprobung des MC-Reifegradrasters

- ERGEBNISSE DER LANGFRISTIGEN BEOBACHTUNGSBEWERTUNG -
Fraae Metallverarbeitun: nefosste Antworten - Metalmeccanica  Zu - Soft Automation SPA

Idea

Planning supplier by using
realistic delivery fimes and
not the required supply
lead-times (grid area 11)

IN
PROCESS

A combined idea (ideas 1

and 2):

» Analyze the historical use
of parts (1dea 1)

« Create a system that will
offer a main option and
alternative  options  for|
some parts in the design|
process (1dea 2)

(grid areas 1 and 2)

& Product
modulanzation

Define a  commercial
dialogue to gwmde the
choices for sizing of the)
hydraulic power units
(grid area 10)

Some, with
Standardization
(grid areas 1 and 2)

IN
PROCESS

Study modularization for
the hydraulic power units|
famuly of products

(grid area 6)

10 Sales
configurator
{commercial
dialogue) and

land?2

Standardization
(partially)

IN
PROCESS

Define different
throughput times  for
different product types

(grid area 3)

No

(%]

sl Bl J5 |

.| 2o02ok]

Idea

Interdependence

Formalize the product
families; classify and
study the product
trends; and analyze the
market  opportunities
for the current products
(grid area 5)

Positive effect
on grid area 10
Sales

configurator

Determine the activities
that compose
products/services  and
list them

(gnid area 10)

L —for
energy
plants
H — for
the whole
product
assortme
nt

Positive
interactions with
5 Product space

organized in
clearly
distinguished
product families

IN
PROCESS

Modularize the high-

level software and

manufacturing
execution

(MES)

systems

(grid area &)

H-
when
implem

ented

Positive
interactions with
10 Sales

configurator

IN
PROCESS

co2l [ _Jl<“k

Legend. L — Low; ML — Medium-Low,; M — Medium; H— High; VH — Very High; N/'§ — Not specified

Legend: L — Low; M—Medium; H— High; VH - Very High; N/'5 — Not specified

)
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Ndchste Schritte

= Heute senden wir Ihnen die gedruckte Tabelle im A3-Format zu

=  Am kommenden Donnerstag (29. April) stehen wir Ihnen oder Ihren Kolleginnen und
Kollegen, die heute nicht teilnehmen konnten, fur Gesprdche zur Verfugung

= 7usammensetzung der Analysegruppe
= Eventuelle Zweifel an den Betriebsverfahren
= Alle anderen Fragen, die Ihnen einfallen, bevor Sie mit der Analyse beginnen

= Die Analyse sollte mit einem halbtagigen Meeting erfolgen. Ein zweites ausfuhrliches
Treffen ist geplant (und wir haben bereits eine ad hoc entwickelte Instrumentierung) for

jeden, der dies wunscht.
= Aus methodischen Grunden stellen wir es Innen nicht frGher vor, da es die Ergebnisse

beeinflussen konnte. Wir sind bereit, es Innen spdter zu prasentieren, tatsdchlich werden wir
alle zusammen ein Ad-hoc-Treffen haben, um gemeinsam Erfahrungen auszutauschen.




Participants:
1) Moderator

I. Forschungsergebnisse — Phase 3:

- NEUE MC-IGs fur KMU-

2) Idea generating group (3-6 of company's senior staff)

Required tools:

1) Paper-based MC maturity grid
2) Template for idea for advancements generation
3) Template for MC implementation plan generation

Vorschlag fur neue MC-Implementierungsrichtli

PREPARATION FOR
MC-IGs USE

DONE IN COMPANY

Steps 4 to 7 are
to be repeated
for every grid

area

PROCEDURE FOR
MC-IGs USE

GOAL(S) OF THE
STEP

Selection of the group
for MC-IGs use

To select company personnel for MC-IGs use. The assembled group must
be composed of senior staff (engineers and managers) belonging to all main
departments affected by the grid areas and who have decision-making
power in the company. Optimal size: 3-6 people

Introduction to mass
customization concept
¥
Short presentation of the
company
v

Introduction to use of the
MC-IGs

To provide basic insights to the company staff about the mass
customization concept, goals and implications

Done by the company staff. The goal of this step is to give an
overview of the company and product assortment to let the
moderator identify the most important areas to start with

To provide fundamental insights to the company staff about the
procedure for use of the MC-IGs

2

Explanation of the grid
area

To clarify terminology used and its meaning to company staff

v

Explanation of every
maturity level in the grid
area

To help company staff gain a deep understanding of each of the
maturity levels of the considered grid area

v

Determining the maturity
level of the company in
the grid area

¥

To determine the company's maturity level in the considered grid
area of the MC maturity grid. Repeating this step for every grid area
yields the MC maturity level of the company

Generating new ideas
for advancement in the
grid area

¥

To generate ideas compatible (in the judgement of the company
staff) with the current state of the company in that grid area

Assess interdependencies
between and sustainability
of improvements

¥
Generating ideas for
increasing the
sustainability of
proposed improvements

L 4

Determining staff's

perceived priorities of
the improvement ideas

P

Generating the MC
implementation plan

To identify (a) of the prop p! its, and (b)
interdependencies between the proposed improvements. The moderator
helps company staff reach this objective

To generate additional improvement ideas and/or to split and
reframe previously (1...8) proposed improvements in order to
increase the sustainability of each improvement idea

To determine the priorities that the staff (in particular, an initiative
implementer) assigns to each initiative. The initiative priority considers
benefits (short-long-term), required efforts (money, personnel time,
resistance to overcome), and other considerations (i.e. personal working
problems) that the initiative implementer considers important

To sequence improvements based on staff-percieved priorities (10)
while satisfying improvement sequence constraints (8, 9)

Verfahref zur
Verwendung



1HHILCTTCY

V-A Italia-Austria 2014-2020

UNIVERSITA
DEGLI STUDI

EUROPEAN UNION

European Regional Development Fund

Danke fur die
Aufmerksamkeit




