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Automated driving is becoming increasingly important and will 
shape the future of mobility. 

Vehicle concepts & -systems
Module 2 Development Methodology 
WS 2022/2023
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Schedule

• Presentation & Feedback Teamwork Module 1 08:00 – 09:30

• Discussion on Variety & Development methodology 09:30 – 14:00
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Standardization vs. Differentiation

[KB18] 
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Example: Volkswagen Anwendungsbeispiel:

• Limousine

• T-Modell

• Coupe

• Cabrio

Anwendungsbeispiel:

• ABS

• ESP

• Abstandsregelsystem

Anwendungsbeispiel:

• Vorderachse

• Hinterachse

• Getriebe [GDP+19], [Lin15]
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The concept phase is crucial for the resulting product variety

[Lin15]
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Complexity means cost.

[Lin15], [KB18] 
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Why building modules?

[KB18] 
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Structuring products

[Kir20], [Lin15]
=> But: the modules themselves won‘t work without connection
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Platform strategy

[Lin15], [www.mercedes-benz.com]

Anwendungsbeispiel:
Weiterverwendung des Rohbaus
in nächster Produktgeneration (BR221 => BR222)
BR223 mit neuem Rohbau
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Example: Volkswagen Exapmle::

• Limousine

• Station wagon

• Coupe

• Cabrio

Example:

• ABS

• ESP

• Distronic

Example:

• Front axle

• Rear axle

• transmission [GDP+19], [Lin15]
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Example: MQB platform in Volkswagen

[Kir20]
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Example: Drilling machine

[Kir20]
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Development methodology for mechatronic products

• Basics of development methodology

• Kinds of product development

• Attributes of mechatronic products

• Basics of hardware engineering

• Basics of software engineering
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The conception phase in the GAUSEMEIER reference model Module 2a/b

[GDP+19]

=> Goal: Solving problem(s)
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Basics of development methodology
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Complexity of systems drives engineering methodology

[GDP+19]
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Example: System boundaries of automotive companies

[GDP+19]
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Basics of Systems Engineering

[GDP+19]
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Further Reference Models of Product development: SPALTEN und MVM

SPALTEN: 
• Situationsanalyse 
• Problemeingrenzung,
• Alternative Lösungssuche
• Tragweitenanalyse
• Entscheiden
• Nacharbeiten

SPALTEN MVM
(Münchner Vorgehensmodell)

[Alb10], [Soel16], [Lin09]
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Simultaneous Engineering & digital phase

Digitale Phase

Hardware Phase

[Kir20]
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Prototyping within the engineering process

[Kir20]
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Kinds of product development
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Engineering: New, adaptive, variants

[Kir20]

New Adaptive Variants
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Engineering: New, adaptive, variants

[Kir20]

New Adaptive Variants
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Degree of abstraction & engineering expense

[Kir20]
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Process variation

[Kir20]
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Proceedings variation

[Kir20]
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Variation of functional structures

[Kir20]
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Variation based on physics

[Kir20]
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Variation of principles

Beispiel:
Riemen / Steuerkette
=> Physikalisches Ergebnis bleibt gleich

[Kir20]
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Variation of shape

[Kir20]
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Carry over & development of product generations

[Kir20] ], [www.mercedes-amg.com]
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Attributes of mechatronic products
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Examples for mechatronic products

[GEK01], [www.daimler.com]
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Stages of mechatronic products

Abstandsregelmodul Autonomes Fahren Intelligente 
Verkehrsführung

(LKW Konvois)

[GEK01]
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Main areas of engineering expertise in mechatronic products

Hardware
Engineering

Software
Engineering

[GEK01]
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Basics of Hardware Engineering
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Phases of product development

Classic hardware engineering
(Pahl / Beitz)

[GDP+19], [Kir20]
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Space of design as basic structure

[GP14]
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Hierarchy of functions & solution elements during phase „Conceptional design“ 

[GEK01]
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Das V-Modell – Anforderungen & Spezifikation der logischen Architektur

[SCH16]
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Working principles in mechanical & electrical engineering

[GEK01]
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Working principle - examples

• Channel and Support Structures (CSS), which denote
permanently or occasionally interacting physical structures
of solid bodies, liquids, gases or fields,

• Working Surface Pairs (WSP), which represent interfaces
between these physical structures, and 

• Connector (C)1 modelling elements, which represent the
“Wirkung” and the state properties of the environment that
is relevant for the function of a system.

[AS14]
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Bringing it togehter: „Morphological Box“

[Kir20]
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Teamwork

• Please review your draft of product concepts considering the feedback of the exemplary concept
• Which variants of your would be promising (considering markets / customers)?
• Regarding your concept, please outline one example for an module (e.g. powertrain, chassis, body) for:

• Engineering from scratch (new)
• Engineering adaptive (e.g. using componentes you can find already in competetive products) 
• Engineering variants (small change)

• Please draft the engineering process focusing hardware & software devleopment of the most critical
modules (including where do you have high uncertainty needing support e.g. from suppliers)

• What timeline is realistic from your point of view until Start of Production (SOP)
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