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AGENDA

L Commercial Vehicle Business at MAN: The Business Need
brings the Challenge

J Modularity as a Solution Approach: Sustainable Growth with
a clear Focus on the Customer Needs

J PLM as the Big Picture: The Journey and its Path

d PLM in its current state of Implementation: Value and
Conclusion
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LET'S TALK TRUCKS AND BUSSES \L/'v\é%/wg

* Business Background

e Commercial Vehicle
Portfolio of MAN
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PRODUCT VARIANTS IN REAL LIFE LA

LIGHT DISTRIBUTION TRUCK WORX 165
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PRODUCT VARIANTS IN REAL LIFE \/c\ /
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HEAVY-DUTY TRACTOR (APPROX 100 TONS GROSS WEIGHT)

\ \
M* AN 4168 va

E———
MAN 4
b — "

: *

#LIVEWORX MAN Truck & Bus AG



PRODUCT VARIANTS IN REAL LIFE

CITY BUS
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PRODUCT VARIANTS IN REAL LIFE

LONG-DISTANCE BUS
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PRODUCT VARIANTS IN REAL LIFE u\é%{
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PRODUCT VARIANTS IN REAL LIFE

HEAVY-DUTY OFFROAD TRUCK (8X8 41 TONS
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PRODUCT VARIANTS IN REAL LIFE u\é%{

DUMPER APPLICATION W 15
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PRODUCT VARIANTS IN REAL LIFE Wg\é(/

FIRE BRIGAGE APPLICATION 15
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PRODUCT VARIANTS IN REAL LIFE \LN%C\R/E

SNOW PLOW / SALT SPREADER APPLICATION
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SPECIALIZED HAZARD APPLICATION X 15

PRODUCT VARIANTS IN REAL LIFE \L%% /
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PRODUCT VARIANTS IN REAL LIFE

SOCCER TEAM BUS (AS EARTHLY AS IT GETS)
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PRODUCT VARIANTS IN REAL LIFE

MAN‘S CHRISTMAS CHARITY - AS HEAVENLY AS IT GETS 15
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B2B VS. B2C BUSINESS A,
WORX 15

WHO ARE MAN’S CUSTOMERS?

\
,Means of transport* »Means of mobility*
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SMART COST / VALUE ENGINEERING LA
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MAN TGX EFFICIENTLINE TO IMPROVE CUSTOMER BUSINESS 7 \
Efficiency package: For comparison
_ 1.34 | = common truck driver

= Less aerodynamic drag ’ 321/ 100 km = 7.3 mpg
= Less rolling resistance 0,401 = “good” truck driver
" Lightweight equipment = 1| Diesel = 1.40 EUR in Germany
= Less auxiliary power required 0,761 (1 gallon = 7.18 US$)

Savings through technical measures: 2,601
+ MAN ProfiDrive® Economy Training 0,401
Total fuel saving/100km: 3,001
Total CO, saving/a: 121
Total cost saving/a: ~6.500 €
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* The product (i.e. the truck) caters for the customers’
transport needs

* Products are highly specialized to improve on the

INTERMEDIATE customers' RO
CONCLUS'ON * Products are highly reliable

WHAT DOES THIS IMPLY?
* Given the market sizes, production volumes per
variant are low

* Modular design and Configure-to-Order are core
factors to success
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LET'S TALK DESIGN PROCESS PHILOSOPHY \L/'v\é% &

* Focus of the Implementation

* Later: Content of what's in the
PLM environment
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MODULAR KIT TRUCK

PRODUCT STRUCTURE IN DEVELOPMENT AND BOM

Options / Properties
(,,Merkmale®)

Model / type
& | TeL TGM

Max. weight
<:| 7-12t

Frame length
= |

Axles

a | 3 T i |1

Suspension
——————0 | =
& e N——

Engine power

Transmission

Cabin type
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Product Decomposition Building blocks
(,,Produktgliederung®) (,,Bausteine)

TETEETEY

Side member

I I
Cross member |_| |_| |_|
Front axle 1 |_|
Rear axle 1 oo ud
Suspension front (Y
Suspension rear L mﬁ Iy
Engine LJ @-H_I‘I LI
Gearbox NN IEIEE
Cabin U]
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Darstellung exemplarisch
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LADDER FRAME

OVERVIEW ON CONCEPT (LIGHT DUTY / MEDIUM DUTY TRUCKS)
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MODULAR APPROACH TO DESIGN

GENERAL SETUP - EXAMPLE OF A TRUCK FRAME
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Illustrative representation — adapted for nondisclosure reasons
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POSITIONAL VARIANTS A
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A VARIANT DRIVER INDEPENDENT OF THE BOM PERSPECTIVE )

 Commercial vehicles have a an important number of positional
variants
— e.g. seen in the rear cross member, which depends among others on
the wheel base
— often selectable by the customer and directly driving the vehicle
configuration, as the customer configures ,space” as added equipment

| Fahrerhauslage

ffffffffffffffffffffffffffffffff == Baureihe |<~\\
Tonnage -7 v

Tiefkopplungssystem |4’/

_-
-
-
.
v

+[Autbau/ spezifikation _ A Faf<3§°elhang
g ',| Fahrniveau >
1 ’ 1
[ 1

Radformel |

:F— Radstand 1. — 2. Achse
Radstand 2. — 3. Achse

‘ Anhangerkupplung I*\ ,-'
: \ Kugelkopfkupplung |<”/ '

Radstand 3. — 4. Achse

i \*| FelgengroRe
“. ‘| Federungsart ’
. el !
)‘I 3 \Q‘/",/‘.. N IKI
* illustrative example aahizaelgall N e Militar
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POSITIONAL VARIANTS ARE LARGE IN NUMBERS \L,'V\é% a=

E.G. REAR CROSS MEMBER

« Each variant driver (i.e. an available option) can vary in the
available option codes and thus drive the positioning

=
Reference ...up to six
Root stacked reference
relative positions coordinate systems
Reference OO0
Rear axle
A Reference ... approx. 1000
relative positions Trailing axle transformations in total:
from one referenceto  ___ 12.6 million
the next absolute positions
Rear cross member gii{fgg?;&i@ber OO0 ... 9different parts
81.41250-8009 ___ — related

@ 7
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ARCHITECTURE - THE BASIC PRINCIPLE B/
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INTERPLAY: YELLOW, GREEN, BLUE STRUCTURE 4 \
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Specbook

Cabin LX

Specification codes
,Yellow Structure®

~_

Modular kit — vehicle level

Product Decomposition
,Green Structure”

TG

CabinXLX

Technical solution space

Parts / Assemblies
,Blue Structure®
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* Design process template focuses on modular
design

* Early definition of customer perspective is the core

INTERMEDIATE driver of deriving needs for modularity
CONCLUS'ON * Separation of variants: BoM perspective and

WHAT DOES THIS IMPLY? topology perspective

* Concept of this process as a basis for the IT
iImplementation
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LET'S TALK PLM IMPLEMENTATION \L/v\éc\gng‘

* Implementation Approach
* Information Model

* |llustrative Example of the
Implementation
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CORE DATA MODEL WOR: 1\5
Options and Choices
and Combinatorics
Product = Variant management with a

Decomposition /\‘ market / customer
= Modular product perspective

structure /':\ é’ = Close link to requirements

Component Variants

(KVs)

= |nvariant BoM
elements that are e.g.
modularized to enable

management

e.g. l—l—‘

Frame

}" }" Reference Coordinates
and (generic)
Transformations

Cross-member

maximum reuse and \/‘ ¢ T = Configurable references for
configurability .

#LIVEWORX

positioning of component

% variants

Solution Space "Ij‘ CAD-Structure

(,,parts and assemblies®) o\/ = Virtual representations of parts

= Master data structure of - and assemblies
BoM and related parts / = Independently controlled to
assemblies represent e.g. alternative shapes

MAN Truck & Bus AG
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REQUIREMENTS MANAGEMENT LA

REQUIREMENTS AS AN INTEGRAL PART OF THE PLM ENVIRONMENT WORX 15
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CAD INTEGRATION A

TOPOLOGY AND CAD DATA AS PART OF THE INFORMATION MODEL WOR/ QEJ
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VARIANT DESIGNATION

OVERVIEW OF SPREADSHEET BASED TOOL

1] | cotimes’ TR L
Piz- 1 1. Abschitzung
A Umifang vorn Varantwortiiche Varantwortiiches Varantwortiicher in | Sachoummer’ |H
MNHR Fachgruppea SET dler Linie LCA-Nummear, £
H [fa, nein, oﬂenjEl El /El El El
Ja Karoszserie f FHES SET StoRFanger
2 KG 05.05 Eilhlerschutz Ja Bntrieb==rrang SET Kiihlung
Ja antrieb=strang SET Kiihlung
+ antrieb=strang SET Kiiklung
2 KG 05.0E Leitungen K 5 antrieb=strang SET Kiiklung
fambricbaak SET Eij
SETE
SETK .
wt SETKE
Zusatzheizung Batteriekasten PrOdUCt decompos‘tlon SETE AttrIbUteS per nOde
SETHE
SETE
TEIT EREn==T SET Kiikhlung
Mein Bntrieb==trang SET Kiihlung
Mein Bntrieb==rrang SET Kiihlung
Folein antrieb=strang SET Kiihlung
fAnsaugkasten affen Fahrwerk. nicht worhanden
offen Fahrwerk nicht worhanden
Fahrwerk. s LE#O0-003E
s LE#00-0035
N N H¥.LE#00-00349
geldschies LE Varla nts for th IS nOde geldschtes LE geldschies LE g
affen [
[
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THE SAME IN PLM BN/

A REAL DATA EXAMPLE FROM OUR SYSTEM p

MAM-Nummer a MName Zugewiesene Elementausdricke
- - [0} Erzeugnis/Projekt
- D 00_RG Vorgaben RG Vorgaben
- EI 00_RG Boschungswinkel RG Boschungswinkel "axd” S exeH" f "8xd” J "Bxd-4"
> ‘ LE#++++-A368 LE Baschungswinkel "Radstand 3600"
4 B 00_ASG 00_ASG
- 3-.- AS1_DAA AS1_DAA "Exd” S exbH" f "8xd" J "Bxd-4"
.E“:) AS_Chassis-0 2600mm A5 _Chassis-0 "Radstand 3&00"
- B As_Chassis-0 AS_Chassis-0
- - 12 Fahrwerk 8 Lenkung
- ‘ _ 01 Achse/Rider 1. Hinterachse
«a%y _ 01 Achse 1. HA
a1 _ o 1. HA
- Ll KV #0DHR-0001 RUMPFACHSE HYD-1370-04 ("exd” S UexoH" f "8xd4" f "Bx4-4") + (D26T76 S D38TE) + -("Diesel P...
r 0 LE#0DHR-A467 O__10238__1. HA_ RUMPFACHSE ... "Bx4"
-Eu) AS1_DAA AS1_DAA "Radstand 3600"
n 81.32118-0012 OELFILTER. F HINTERACHSE
- n 81.35401-5801 Z5B HINTERACHSBRUECKE HYD-1...
ﬂ 81.25401-2437 ACHSSTUMMEL
ﬂ 81.25401-2441 MAGMET
- ﬁ 81.25306-5034 STECKVERBINDUNG MIT SCHUTZ...
ﬁ 81.90310-0179 VERSCHLUSSCHRAUBE
- EI 99 _RG Umgebung RG Umaebung
# ] RG Chassis RG Chassis
- D RG Rahmen RG Rahmen "Exd" S MexEH" f "8x4" f "8xd-4"
@y LE#++++-A369 LE Rahmen "Radstand 3600
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LET'S TALK BUSINESS VALUE \L/v\éc\lg (s

e Business Value

* Reflexion / Conclusion
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THE VALUE OF PLM-BASED MODULAR ARCHITECTURE
DESIGN

TRANSPARENCY AND FOCUSED DESIGN EFFORTS

l_I\/E\~ /
WORX 15

Early transparence on results of a project Focused and coordinated design mission

during the concept design phase _\ X based on validated concepts

A . .
Optimum number of variants

K
_ W
Designed —_—
variants .
>

today ——  future Project time

Unnecessary /
variants
>
Focused design activities on variants that Reduction of unnecessary designs and
cater for the market need variants
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