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Introduction
Influences on technology development

Entscheidend für den Erfolg einer neuen Technologie ist die Erfüllung der  
Kundenwünsche hinsichtich Funktion, Emotion und Kosten unter Einhaltung 

der gesetzlichen Rahmenbedingungen.  

The fulfilment of demands concerning function, weight and economy is 
decisive for the success of new technologies under compliance of legal 

regulations.

Technology developments are 
characterized by :

Legislation OEM

Supplier

Technologies

Customer

• customer requirements (e.g.
emotion, image) 

• legislation (e.g. environmental 
and safety demands)

• manufacturer and supplier (e.g.         
- operational benefit, sales volume)
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Chassis:
• active suspension
• brake-by-wire (EHB, EMB)
• steer-by-wire
• tyre sensor systems
• application of new materials
• etc.

Body:
• pedestrian protection
• Space-Frame-Structures 

(aluminium, steel)
• Multi-Material-Design
• adjustable crash structures
• application of new materials
• etc. 

Interior:
• telematic applications
• passive safety in the 

vehicle’s interior 
• interior concepts
• business and entertainment
• application of new materials
• etc.

Electronic:
• 42V system voltage
• mechatronical systems
• information and 

bus systems
• etc.

Drivetrain:
• electromechanical 

valve train
• hybrid- and E-vehicles, 

fuel cell
• Starter-Alternator-Systems
• application of new materials
• etc.

Assortment of automotive specific 
product technology trends
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Example of scenario analysis results
Technology results I 

Brake and steer by wire, electrical parking brake, global 
chassis management, collision avoidanceChassis:

Innovative material design, partly aluminium- or steel-
space-frame, pedestrian protection completely realisedBody:

Optimised engine technologies, CVT-transmission, starter-
generator, drive train control systemDrivetrain:

Thermomanagement, intelligent passive safety systems, 
digital map and communication functionsInterieur:

42V-power supply, high-speed-data-bus systems, portable 
multimedia devices Electronics:

Scenario 1: innovation and luxury“Technologies
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Example of scenario analysis result
Technology results II 

Highest technology requirements of final customer regarding 
design, optics, image, high comfort, etc.

Driver for 
technologies:

e.g. Audi A8, S-Class, BMW 7-series, MaybachSegment:

Innovations with additional functionalities (market entry of the
technologies as substitution or new entrance) 

Form of  
market entry:

Technologies possess production stageMarket 
penetration:

Scenario 1: „innovation and luxury“Attributes
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Scenario analysis
Scenario overlapping results

Interaction and effects of the technologies:
• Increased importance of the functional and system overlapping interaction of 

several technologies
• Very distinctive interdependence of the technologies with regard to market 

entry
• Serious need for cooperation due to increasing complexity of future 

technologies

Assortment of material specific results:
• Alternative body concepts like Multi-Material-Designs and Space-Frame-

Structures gain more importance in comparison to steel shell construction 
• Application of closures like doors in Multi-Material-Design
• Alternative light weight materials like high-strength steel, aluminium, 

magnesium as well as plastics (unreinforced and reinforced) will become more 
important in the future
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Body structures

Magnesium-Space-Frame (VW)Aluminium-Space-Frame (Audi A8)

cast parts
extruded profiles
sheets

Steel-Space-Frame (TKS)

Steel unibody (BMW 7-series)

DC06 (120 Mpa)
DC04140
ZStE180
ZStE220
ZStE260
ZStE300
ZStE380
ZStE420
CP800

Multi-Material-Design (Aston Martin V12 Vanquish)

• outer skin: hot worked 
aluminium sheet

• body platform: bonded 
aluminium sections

• centre tunnel, A-pillar:
carbon fibre reinforced plastic

• side sections, luggage 
compartment floor, crash 
structures: fibreglass 
reinforced plastic 
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Development tendencies towards the  
application of alternative materials

St unibody composite

composite
RTM/A-SMC

advanced
LM space-frame

Multi-Material-
Design

Al space-frame

steel
space-frame steel shell

construction high-quality 
steel space-frame

high-strength
steel

cast node

coil-coated
outer skin

Source: Volkswagen, 2002
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Development of materials 
in a mid-size car

year

w
ei

gh
t

others
elastomers

plastics
other non-iron metals
magnesium
aluminium

steel / iron

1 100 kg

1 400 kg

1 150 kg
104 kg

58 kg

178 kg
40 kg
23 kg

138 kg

610 kg - 10 %

201020001970

104 kg  others
58 kg  elastomers

178 kg  plastics

40  kg  other non-iron metals
23  kg  magnesium

138 kg  aluminium

610 kg  steel & iron 

variation

- 17 %
+    6 %
+  19 %

+  13 %
+ 300 %
+  36 %

Source: Volkswagen, 2002
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Summary

improvement of functional and system-overlapping interactions of 
automotive technologies
strong dependence of technologies among each other

gain of importance for alternative materials like aluminium, magnesium 
and reinforced/unreinforced plastics in comparison with steel

reinforced plastics have found their way into the vehicle to an increasing 
extent 

structural components made of FRP will be engaged in niche products 

still substantial development demands for complete plastic body structures


